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FOREWORD 

This  volume  is  one  of  a set  of  five  giving  key  characteristics  of  Earth- 
to-Venus  trajectories  during  the  period  1964-1970.  This  period  is 
divided  into  five  120-day  launch  intervals  spaced  about  19.2  months 
apart.  During  each  interval,  trajectory  characteristics  are  given  for 
flight  times  of  from  70  to  220  days  in  2-day  steps.  Thus  each  volume 
contains  9,120  trajectories. 

The  applicability  of  these  books  may  be  extended  by  noting  the 
8-year  cyclic  recurrence  of  Earth-Venus  trajectories.  Thus  trajectories 
in  1972  are  very  nearly  identical  to  1964  trajectories;  1973  trajectories 
are  very  nearly  identical  to  1965  trajectories,  etc.  Simply  by  updating 
the  trajectories  by  8 years,  the  results  may  be  reapplied. 

It  is  intended  that  these  books  provide  trajectory  and  guidance 
analysts  with  data,  in  volume,  so  that  they  may  perform  preliminary 
design  studies,  conduct  investigations  of  the  properties  of  ballistic  inter- 
planetary trajectories,  and  make  interplanetary  guidance  and  orbit 
determination  analyses.  While  not  exact,  these  trajectories  are  suffi- 
ciently accurate  to  be  quite  useful  for  the  above  purposes. 

In  generating  such  a large  amount  of  data,  it  is  impossible  to  check 
the  correctness  of  each  number.  Should  the  reader  detect  any  errors, 
the  authors  would  appreciate  being  advised. 

Companion  volumes  (Ref.  1)  give  the  characteristics  of  Earth- 
Mars  trajectories  during  the  period  1964-1977. 
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I.  INTRODUCTION 


This  report  presents  the  results  of  extensive  machine 
computations  of  three-dimensional  ballistic  interplanetary 
trajectories.  The  analytic  model  used  to  represent  these 
trajectories  is  based  upon  two-body,  inverse-square,  force 
field  mechanics.  A brief  explanation  of  the  model  is  pre- 
sented in  Section  II. 

Basically,  the  trajectories  are  calculated  in  two  distinct 
parts:  (1)  the  heliocentric  transfer  ellipse  and  (2)  the 
launch  - planet  - centered  escape  trajectories.  Following 
these  trajectories,  differential  corrections  or  error  coeffi- 
cients and  guidance  and  tracking  parameters  are  given. 

A,  Heliocentric  Conic  Computation 

The  heliocentric  trajectory  is  obtained  by  specifying 
the  launch  date  and  flight  time  only.  Given  these,  the 
positions  of  the  launch  planet  on  the  launch  date  and  the 
target  planet  on  the  arrival  date  may  be  obtained  by 
interrogating  the  ephemerides.  By  assuming  the  planets 
to  be  massless,  a unique  heliocentric  trajectory  may  then 
be  computed  which  passes  through  the  centers  of  the 
launch  and  target  planets.  Though  this  assumption  may 
at  first  seem  gross,  experience  has  proved  it  to  be  per- 
fectly reasonable  for  this  purpose.  After  the  solution  has 
been  obtained  by  an  iterative  procedure,  the  orbital  ele- 
ments, heliocentric  position,  and  velocity  vectors  at  launch 
and  arrival  are  computed.  Other  heliocentric  quantities 
of  engineering  interest  are  also  computed, 

B.  Planetocentric  Conic  Computation 

After  the  heliocentric  orbit  is  obtained,  the  launch  and 
arrival  hyperbolic-excess  velocity  vectors  are  computed 
by  subtracting  the  velocity  vectors  of  the  launch  and  tar- 
get planets  from  the  heliocentric  launch  and  arrival  veloc- 
ity vectors  of  the  probe.  The  launch  hyperbolic-excess 
vector  is,  in  fact,  the  most  important  result  of  these  com- 
putations because  it  yields  the  energy  and  direction  of 
fire  required  to  achieve  interplanetary  transfer. 

Further  computations  are  done  to  exhibit  properties 
of  the  near-Earth  portion  of  the  trajectories.  Given  the 
launch  hyperbolic-excess  vector,  a launch  site  (Cape 
Canaveral),  a launch  azimuth,  and  certain  properties  of 
a typical  interplanetary  boost  vehicle,  and  assuming  a 
l(X)-nm  parking  orbit,  quantities  such  as  launch  time, 
injection  position  and  velocity  vectors,  parking  orbit 
coast  time,  and  injection  time  are  computed.  In  essence, 
then,  approximate  trajectories  are  obtained  from  the 


launch  pad  to  the  target.  The  terminal  portions  of  the 
trajectories  are  assumed  to  impact  vertically  on  the 
target  planet, 

C.  D/fferenf/o/  Corrections 

To  augment  the  trajectory  parameters,  differential  cor- 
rections or  error  coefficients  relating  variations  in  the 
launch  hyperbolic-excess  velocity  vector  to  variations  in 
target  miss  and  flight  time  are  computed.  Actually,  the 
variables  at  launch  in  these  coefficients  are  the  square  of 
the  hyperbolic-excess  speed,  or  vis  viva  energy  and 
the  declination  and  right  ascension  of  a unit  vector  S, 
collinear  with  the  outgoing  asymptote  of  the  escape 
hyperbola.  The  target  variables  are  the  components  of 
the  impact  parameter  B,  defined  below,  and  the  flight 
time.  These  coefficients  are  obtained  by  a numerical 
differencing  technique  developed  by  William  Kizner 
of  JPL. 

Based  upon  these  error  coefficients,  guidance  and  track- 
ing parameters  are  calculated  as  described  below. 

D.  Alicf-Course  Gu/cfance 

Interplanetary  guidance  is  currently  being  accom- 
plished by  determining  the  orbit  of  the  probe  from  radio 
tracking  data  and  then  applying  one  or  more  impulsive 
velocity  corrections  to  null  the  predicted  target  error. 
The  guidance  task  closely  parallels  the  trajectory  prob- 
lem, for  it  is  convenient  to  define  the  following  guidance 
phases  ; 

1.  Planetocentric  phase,  in  which,  after  the  launch 
vehicle  has  placed  the  probe  on  its  escape  hyperbola, 
the  orbital  elements  of  this  trajectory  are  determined 
and  the  hyperbolic-excess  velocity  is  corrected  to 
the  desired  value. 

2.  Heliocentric  phase,  in  which  additional  velocity 
corrections  may  be  made  to  correct  any  error  in 
orbit  determination  and/or  maneuver  execution  in 
phase  1. 

3.  Approach  phase,  in  which  the  probe  is  in  the  sphere 
of  influence  of  the  planet  and  the  final  vernier 
corrections  may  be  made  to  trim  the  results  of 
phase  2. 

The  preflight  analysis  of  pliase-1  guidance  is  primarily 
concerned  with  the  statistical  problem  of  determining 
how  much  propellant  to  carry  aboard  the  spacecraft  in 
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order  to  correct  a "three-sigma”  injection  guidance  error. 
These  studies  are  well-documented  elsewhere  (Ref.  2-4) 
and  will  not  be  discussed  here.  Suffice  it  to  say  that 
correcting  the  hyperbolic-excess  velocity  is  a reasonably 
good  approximation  to  nulling  the  miss  components  at 
the  planet.  Such  an  analysis  need  only  be  concerned  with 
the  planetocentric  phase  of  flight. 

The  analysis  of  the  heliocentric  phase  is  more  compli- 
cated, since  maneuvers  there  depend  upon  errors  in 
applying  the  first  midcourse  maneuver  (phase  1).  In  order 
to  understand  the  efiFect  of  phase  1 errors,  or  to  specify  a 
tolerance  on  them,  it  is  convenient  to  ask  how  a unit 
error  in  hyperbolic-excess  velocity  maps  to  miss  at  the 
target.  This  unit  velocity  error  can  be  thought  of  as  due 
to  uncertainties  in  phase- 1 maneuver  execution  and  orbit 
determination.  Conceptually,  this  analysis  can  be  accom- 
plished by  letting  a unit  velocity  error  trace  out  a sphere 
at  the  tip  of  the  hyperbolic-excess  velocity  vector  and 
observing  the  semimajor  and  semiminor  axes  of  the  miss 
ellipse  at  the  target  (only  two  miss  components  are 
normally  of  interest).  Mathematically,  this  is  done  by 
simply  forming  a matrix  of  the  differential  corrections, 
multiplying  this  matrix  by  its  own  transpose,  diagonal- 
izing the  resulting  symmetric  matrix,  and  observing 
that  the  two  diagonal  terms  are  the  desired  semimajor 
and  semiminor  axes  of  the  unit  error  ellipse.'  It  is  easy 
to  show  that  if  the  coordinate  system  chosen  to  describe 
the  target  error  is  collinear  with  these  axes,  the  rows 
of  the  resulting  differential  correction  matrix  (which  are 
gradient  vectors)  are  orthogonal,  and  their  norms  are  the 
magnitudes  of  the  error-ellipse  axes. 

The  approach  guidance  phase  is  not  conveniently 
treated  with  this  kind  of  analysis,  and  is  not  discussed 
further.  Here,  it  can  be  assumed  that  the  approach 
maneuvers  are  always  negligibly  small. 

E,  Orbit  Determination 

A spacecraft  boosted  toward  Mars  or  Venus  by  the 
current  generation  of  launch  vehicles  requires  the  accu- 
racy obtainable  using  Earth-based  radio  guidance  in  order 
to  accomplish  most  planet-oriented  experiments.  The 
steps  in  radio  guidance  are: 

1.  Track  the  transponder  signal  from  the  spacecraft 
from  several  stations  located  at  a spread  of  latitudes 
to  determine  the  orbit  of  the  spacecraft. 


' It  should  be  apparent  to  readers  familiar  with  statistical  concepts 
that  this  is  equivalent  to  mapping  a three-dimensional  gaussian 
distribution  of  v<*locity  errors,  with  unit  standard  deviation  along 
each  axis,  to  a two-dimensional  gaussian  distribution  of  position 
errors  at  the  target. 


2.  Calculate  the  velocity  changes  required  to  alter  the 
orbit  to  pass  through  the  desired  region  at  the  target. 
The  maneuver  is  then  applied  with  a small  rocket 
motor;  the  pointing  direction  and  burning  time  (of 
the  velocity  increment)  are  calculated  to  perfectly 
correct  the  orbit  if  both  the  estimate  of  the  orbit 
and  the  application  of  the  maneuver  are  without 
error, 

3,  Track  the  spacecraft  after  the  first  maneuver  for  a 
sufficient  interval  to  form  a new  estimate  of  the 
perturbed  orbit. 

This  process  of  tracking  and  maneuvering  may  be 
repeated  several  times  to  achieve  high  accuracies  at  the 
target.  There  is,  however,  a limit  to  the  process  imposed 
by  our  uncertainties  in  the  actual  location  of  the  target 
planet  as  well  as  the  unpredictable  forces  acting  on  the 
spacecraft. 

For  extremely  high  accuracy  at  the  target  planet,  on- 
board measurements  must  be  used  in  conjunction  with 
the  Earth-based  tracking  in  order  to  further  reduce  the 
above-mentioned  uncertainties.  It  is  not  the  function  of 
this  report  to  discuss  on-board  measurement  systems  but 
rather  to  describe  the  capabilities  of  current  Earth-based 
radio  guidance  techniques  when  applied  to  interplane- 
tary trajectories. 

An  adequate  description  of  the  accuracy  to  which  orbits 
may  be  determined  and  maneuvers  executed  for  the  case 
of  several  corrective  maneuvers  is  beyond  the  scope  of 
this  report.  The  results  presented  here  may  be  strictly 
interpreted  as  corresponding  to  the  accuracy  capabilities 
for  a single  mid-course  maneuver  occurring  anywhere 
between  1 and  14  days  after  injection.  The  relative  con- 
tribution to  the  target  uncertainty  caused  by  orbit  deter- 
mination errors  and  mid-course  execution  errors  depends 
directly  upon  the  size  of  the  correction  required  on  a 
particular  flight.  For  this  reason,  then,  two  error  sources 
are  considered  separately.  While  our  results  do  corre- 
spond to  the  single  maneuver  case,  they  are  very  valuable 
in  providing  a general  description  of  the  way  in  which 
these  errors  vary  over  the  selected  set  of  trajectories. 
Such  utilization  of  the  results  is  discussed  later  herein. 

f.  Accuracy  of  Computations 

Extensive  accuracy  studies  were  performed  to  verify 
the  adequacy  of  these  trajectories  for  preliminary  design 
use.  Both  Mars  and  Venus  trajectories  were  computed  on 
the  JPL  precision-integrating  trajectory  program  using 
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initial  conditions  obtained  from  the  approximate  trajec- 
tories contained  herein.  Of  56  Mars  cases  run,  29  missed 
the  target  by  less  than  500,000  km;  16  missed  by  between 
500, OCX)  and  1,000,000  km;  and  5 missed  by  between 
1,000,000  and  1,500,000  km.  The  worst  case  missed  by 
3,500,000  km.  For  the  flight  time  errors,  16  varied  between 
1 and  2 days;  14  varied  between  2 and  3 days;  and  9 were 
greater  than  3 days.  The  worst  case  was  7.2  days.  No 
systematic  properties  of  these  errors  were  noted  except 
that  they  appear  to  get  worse  for  the  higher-energy 
trajectories. 


For  Venus,  the  accuracy  was  considerably  better,  aver- 
aging  322,000-km  miss  error  and  0.67-day  flight  time 
errors.  Based  on  these  comparisons,  the  model  used  to 
generate  the  trajectories  contained  herein  is  considered 
to  be  adequate  and  the  results  suitable  for  preliminary 
mission  design  studies.  These  results  are  very  useful  for 
initializing  the  precision  trajectory  search  program. 

When  used  for  the  stated  purposes,  these  trajectories 
provide  an  excellent  source  of  data  obtained  at  consider- 
ably less  time  and  expense  than  precision  cases. 


II.  ANALYTICAL  MODEL  FOR  INTERPLANETARY  TRAJECTORIES 


The  analytical  model  consists  of  three  distinct  phases 
of  two-body  motion:  (1)  an  escape  hyperbola  near  the 
launch  planet,  (2)  elliptical  motion  under  the  attraction 
of  the  Sun,  and  (3)  terminal  hyperbolic  motion  near  the 
target  planet. 

A,  Heliocentric  Motion 

Solution  of  the  heliocentric  elliptic  motion  is  obtained 
first  under  the  following  assumptions: 

1.  The  launch  and  target  planets  move  in  orbits  about 
the  Sun  as  given  in  the  national  ephemerides.  Their 
velocity  components  are  obtained  by  using  two-body 
conic  formulas,  mean  orbital  elements,  and  their 
tabular  positions  as  listed  in  the  ephemerides. 

2.  The  launch  and  target  planets  are  massless.  Thus 
the  only  force  acting  on  the  probe  is  that  of  the  Sun. 

3.  The  position  of  the  probe  at  launch  into  the  helio- 
centric orbit  is  the  center  of  the  massless  launch 
planet.  Its  position  at  arrival  on  the  heliocentric 
orbit  is  the  center  of  the  massless  target  planet. 


* Hyperbolic  heliocentric  motion  is  not  considered  herein. 


Thus  for  solution  to  the  heliocentric  phase  of  motion, 
the  attractions  of  the  launch  and  target  planets  are  tem- 
porarily disregarded.  The  primary  result  to  be  obtained 
from  the  solution  of  the  heliocentric  transfer  problem  is 
the  hyperbolic-excess  velocity  vector  relative  to  the  launch 
planet. 

1.  Determination  of  Planar  Orientation 

Since  the  launch  and  arrival  positions  of  the  probe 
are  assumed  to  be  the  centers  of  the  launch  and  target 
planets,  they  can  immediately  be  determined,  given  the 
launch  and  arrival^  times,  by  consulting  the  ephemeris. 
Further,  the  orientation  of  the  heliocentric  transfer  plane 
can  immediately  be  found.  Let  R/,  be  the  Sun-launch 
planet  position  vector  at  launch  time  T^,  and  let  Rp  be 
the  Sun-target  planet  position  vector  at  arrival  time  Tp 
(Fig.  1).  Then,  planar  orientation  is  found  from  the  unit 
normal  W to  the  plane  as  follows: 


^Or,  for  convenience,  the  launch  date  and  flight  time  can  be  speci- 
fied. 
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and  the  path  angle  T is  found  from 

In  Eq.  (6)  and  (7),  GMs  is  the  universal  gravitational 
constant  times  the  mass  of  the  Sun  (=  2.959122083  X 10”^ 
auVday*-'),  a and  e are  the  semimajor  axis  and  eccentricity 
of  the  transfer  ellipse,  respectively,  and  v is  the  true 
anomaly  of  the  probe  given  by 


Fig.  1.  Heliocentric  transfer  geometry 

where  the  angle  ^ is  defined  below.  The  inclination'*  i to 
the  ecliptic  plane  can  be  found  by 

cos  r = W • K'  (2) 

where  K'  is  a unit  vector  pointing  in  the  direction  of  the 
ecliptic  north  pole. 

2,  In-Plane  Relations 

The  heliocentric  central  angle  ^ (Fig-  1)  is  also  readily 
determined  by  utilizing  the  positions  of  the  launch  and 
target  planets.  This  angle  may  be  obtained  from 


3.  Lambert’s  Theorem 

Now  there  are  two  unknowns  in  Eq.  (5)-(8)  which  pre- 
vent their  immediate  evaluation.  These  two  unknowns  are 
the  semimajor  axis  a and  the  eccentricity  e.  The  deter- 
mination of  these  quantities  is  the  main  problem.  Battin 
(Ref.  5)  has  shown  that  the  eccentricity  is  actually  a func- 
tion of  the  semimajor  axis.  Thus  it  is  first  necessary  to 
determine  a.  The  semimajor  axis  is  related  to  the  time  of 
flight  Tf  by  Lambert’s  Theorem,  which  states:  The  traiis- 
fer  time  between  any  two  points  on  an  ellipse  is  a function 
of  the  sum  of  the  distances  of  each  point  from  the  focus, 
the  distance  between  the  points,  and  the  semimajor  axis 
of  the  ellipse.  Functionally,  the  theorem  is  stated  as 

Tr  = (R^  + R„  C,  a)  (9) 

where  the  distance  C between  the  launch  planet  at  launch 
time  and  the  target  planet  at  arrival  time  is  shown  in 
Fig.  2 and  is  obtained  from 


cos  ^ = 


R/.  ‘ Rp 

iR.llRp 


|Rp-R^I 


sin  ^ — sgn  [(R^  X R^)  • K']  (1  — cos- (4) 

The  velocity  vector  V of  the  spacecraft  anywhere  along 
its  path  may  be  obtained  from 

V = -^  [(W  X R)  cos  r + R sin  T]  (5) 

R 

Here,  R is  the  heliocentric  position  vector,  R = | R | , 
and  V is  the  heliocentric  speed  obtained  from 


Fig.  2.  In-plane  transfer  geometry 


*In  this  report,  we  are  interested  only  in  transfers  which  have  the 
same  rotational  motion  about  the  Sun  as  the  planets;  thus. 


7T/2. 


Since  the  time  of  flight  Tp  and  the  launch  and  arrival 
positions  R/,  and  Rp  are  knowns,  only  the  semimajor  axis 
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remains  to  be  found  by  iterative  solution  of  Eq.  (9).  After 
the  semimajor  axis  a is  obtained,  the  heliocentric  veloci- 
ties of  the  probe  at  launch  and  arrival  time  Vl  and  Yp 
may  be  evaluated  from  Eq.  (5)  under  the  conditions 
R — Ri  and  R = Rp,  The  path  angles  Tp  and  true 
anomalies”  U/,,  Vp  at  launch  and  arrival  times  may  also  be 
evaluated  from  Eq.  (8)  and  (7)  under  the  same  conditions. 

Finally,  the  desired  end  result,  the  hyperbolic-excess 
velocity  relative  to  the  launch  planet  may  be  found 
(Fig.  3)  by 

V,z,  = V^-V,  (11) 


where  is  the  velocity  of  the  launch  planet  at  launch 
time. 


Fig.  3.  Determination  of  the  hyperbolic-excess 
velocity  vector  V/,;, 


B.  Launch  Planet  Escape  Hyperbola 

The  key  result  from  the  solution  of  heliocentric  transfer 
is  the  hyperbolic-excess  velocity  vector  V/,/,  at  launch.  The 
reason  for  the  importance  of  this  vector  is  that  it  tells  the 
direction  in  which  the  probe  must  be  traveling  relative 
to  the  launch  planet  when  just  leaving  its  gravitational 
influence.  There  are  an  infinite  number  of  escape  tra- 
jectories (all  hyperbolas)  which  can  have  the  same 
hyperbolic-excess  velocity  vector.  However,  only  a por- 
tion of  these  are  practical  for  use  when  related  to  existing 
launch  sites  and  boost  vehicle  constraints.  For  example, 
it  would  be  ridiculously  costly  in  payload— and  imprac- 
tical—to  shoot  a vehicle  straight  up.  Criteria  for  selection 
of  a family  of  feasible  escape  trajectories  are  given  below. 

1.  Assumptions 

The  solution  of  the  escape  phase  of  motion  is  obtained 
under  the  following  assumptions:  (1)  The  probe  is  acted 
on  only  by  the  gravitational  force  of  the  launch  planet, 
and  (2)  the  oblateness  effects  of  the  launch  planet  are 
neglected. 


®The  details  of  quadrant  choice  for  these  angles  are  found  in  Ref.  5. 


The  direction  of  the  asymptote  of  the  escape  hyperbola 
is  found  by  normalizing  the  hyperbolic-excess  vector 
The  injection  energy^’  C3  of  the  escape  hyperbola  is  found 
by  squaring  the  hyperbolic-excess  speed,  or 

C3  = Vh  (12) 

Thus,  in  contrast  to  the  heliocentric  problem,  the  launch 
planet  is  now  '‘massy,”  while  the  influence  of  the  Sun  is 
neglected.  However,  the  hyperbolic-excess  velocity  vec- 
tors found  by  solving  the  heliocentric  problem  are  used 
as  a starting  point  to  solve  the  escape  problem. 

2.  Size  and  Shape  of  the  Escape  Hyperbola 

As  previously  stated,  only  some  of  the  infinite  number 
of  escape  trajectories  are  practical.  Two  of  the  practical 
aspects  of  a set  of  trajectories  are  the  sizes  and  shapes 
of  the  hyperbolas. 

Size  is  basically  determined  by  the  energy  C3,  which 
in  turn  is  a function  of  boost  vehicle  capability.  For  boost 
vehicles  in  use  (or  shortly  to  be  available)  at  this  wTiting, 
values  of  energy  less  than  or  equal  to  25  km^/sec*  are 
considered  reasonable.  The  larger  the  value  of  energy 
that  the  booster  is  required  to  deliver,  the  smaller  the 
payload  and  launch  period  over  which  the  vehicle  may 
be  fired. 

The  shape  of  the  hyperbola  is  determined  by  its  eccen- 
tricity, which  is  a function  of  both  the  energy  and  peri- 
focal distance  according  to 


where  Rp  is  the  perifocal  distance  and  GM  is  the  uni- 
versal gravitational  constant  times  the  mass  of  the  launch 
planet.  From  Eq.  (13)  it  can  be  seen  that  for  a fixed  peri- 
focal distance  the  eccentricity  increases  linearly  with  the 
energy.  The  value  of  perifocal  distance  is  not  arbitrary, 
but  depends  strongly  on  the  boost  vehicle  trajectory.  It 
has  been  shown  (Ref.  6)  that  in  the  great  majority  of 
cases  it  is  necessary  and  desirable  to  use  a circular  park- 
ing orbit  as  part  of  the  preinjection  phase  of  the  escape 
trajectory.  It  is  further  an  interesting  fact  that  the  altitude 
of  the  parking  orbit  determines  the  perifocal  distance. 
If  h is  the  parking  orbit  altitude  and  Ro  is  the  launch 
planet’s  radius,  then,  to  an  extremely  close  degree  of 
approximation, 

Rp^E,^h  (14) 


®Cs  is  actually  twice  the  total  energy  per  unit  mass,  i.e.,  the  vis 
viva  integral. 
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or  the  perifocal  distance  is  equal  to  the  launch-planet- 
centered  radius  of  the  parking  orbit.  In  Ref.  6 it  also  has 
been  shown  that  the  lowest  possible  parking  orbit  (80-100 
nm)  allows  greatest  payload  capability.  Thus,  using 
100  nm  for  the  parking  orbit  altitude,  a practical  value 
of  perifocal  distance  is  6560  km.  The  perifocal  distance 
will  vary  only  slightly  about  this  value  for  other  parking 
orbit  altitudes,  or  even  for  direct-ascent-type  preinjection 
trajectories.  Therefore,  both  the  size  and  shape  are  essen- 
tially determined  by  the  energy  alone,  which  is  found 
from  Eq.  (12). 


Given  the  size  and  shape  of  the  escape  hyperbola,  its 
planar  orientation  must  be  determined,  and  this  can  be 
done  by  considering  two  vectors:  (1)  the  direction  of  the 
hyperbolic-excess  vector,  denoted  by  a unit  vector  S,  and 
(2)  a unit  vector  directed  from  the  center  of  the  launch 
planet  to  the  launch  site.  The  vehicle’s  flight  plane  will 
essentially  be  determined  by  these  two  vectors,  as  shown 
in  Fig.  4.  A unit  normal  W to  the  launch-planet-centered 
flight  plane  is  determined  by 
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with  the  constraint  that  the  Z component  of  W is  always 
positive. 

Since  is  a function  of  time,  according  to  the  rotation 
rate  of  the  launch  planet,  the  planar  orientation  must 
continually  change.  In  eflFect,  this  says  that  the  launch 
azimuth  is  a continuous  function  of  launch  time. 

A detailed  description  of  the  geometrical  aspects  of 
the  launch  planet  ascent  trajectory  is  not  given  here  but 
may  be  found  in  Ref.  6. 

C.  Differential  Corrections 

The  calculation  of  diflFerential  corrections  for  inter- 
planetary trajectories  may  be  accomplished  in  several 
ways  and  depends  on  choice  of  independent  and  depend- 
ent variables.  In  this  report,  a numerical  differencing 
scheme  is  used.  Basically,  the  independent  variables— 
the  injection  energy  Ca,  declination  and  right  ascen- 
sion 0^'  of  the  outgoing  asymptote  S of  the  escape  hyper- 
bola—are  varied,  one  at  a time,  to  produce  variations  in 
the  dependent  variables— the  components  of  the  impact 
parameter  B and  the  time-of-flight  Ty, 

The  impact  parameter  B is  defined  as  a vector  origi- 
nating at  the  center  of  the  target  planet  and  directed  per- 
pendicular to  the  incoming  asymptote  of  the  target- 
centered  approach  hyperbola  (Fig.  5).  The  impact  param- 
eter B is  resolved  into  two  components  which  lie  in  a 


Fig.  5.  Impact  parameter  B 


plane  normal  to  the  incoming  asymptote  S.  The  orienta- 
tions of  the  reference  axes  in  this  plane  are  arbitrary,  but 
one  is  usually  selected  to  lie  in  a fixed  plane.  Thus,  define 
a unit  vector  T,  lying  in  the  ecliptic  plane  according  to 


where  K'  is  a unit  normal  vector  to  the  ecliptic  plane. 
The  remaining  axis  is  then  given  by  a unit  vector  R, 
defined  by 

R - S X T (17) 

Figure  6 illustrates  the  orientation  of  the  R,  S,  T target 
coordinates. 


Fig.  6.  The  R,  S,  T target  coordinate  system 


The  impact  parameter  B lies  in  the  R-T  plane  and  has 
miss  components  B*T  and  B-R.  B*T  = B*R  = 0 
denotes  vertical  impact  on  the  target.  Thus,  B • T,  B • R, 
and  Tp  are  the  three  target-dependent  variables.  If  Qi 
represents  a set  of  generalized  independent  variables, 
such  as  injection  position  and  velocity  or  other  con- 
venient variables,  then  the  partial  derivatives  0B*T/3Qi, 
0B*R/0Qi,  dTp/dQi  are  first-order  differential  corrections 
or  error  coefficients  relating  miss  at  the  target  and  flight 
time  errors  to  the  independent  variables. 

A convenient  set  of  independent  variables  for  inter- 
planetary trajectories  is  the  viva  injection  energy  C3, 
the  declination  and  the  right  ascension  of  the 
asymptote  of  the  escape  hyperbola.  These  variables  essen- 
tially describe  the  launch  hyperbolic-excess  velocity  vec- 
tor since 

V,,  — (^3)^  (cos  cos  0.5,  cos  sin  0<^.,  sin  (18) 

As  stated  above,  the  differential  corrections  are  calcu- 
lated by  a numerical  differencing  method  which  uses 
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quantities  obtained  from  the  conic  trajectory.  The  basic 
idea  is  to  compute  a varied  or  perturbed  trajectory  and 
then  difference  it  with  the  reference  case.  Let  primed 
quantities  denote  variables  on  the  perturbed  trajectory. 
A small  variation  AV/il  in  the  hyperbolic-excess  velocity 
vector  is  equivalent  to  a small  variation  aV/,  in  the  launch 
heliocentric  velocity  vector.  The  launch  heliocentric 
velocity  on  the  perturbed  trajectory  is,  then, 


\\  = V,.  + AV, 


(19) 


where 


AV;,^^  = A<t>.s^  [ - sin  cos  0^,  - sin  sin  0^.,  cos  , 

(C^)^  A0^vf  [ — cos  sin  0^.,  cos  cos  0^s^>  9] , 

- AC. 


2{CJ^ 


[cos  cos  0^.,  cos  sin  0^y,  sin 


where  A4>.s,  A0x  are  small  angular  variations  (0.2  deg),  and 
the  energy  variation  is  aC^  ~ 0.005  C-^. 


The  semimajor  axis  a'  is  obtained  from 


2 — 


CM. 


(20) 


The  radial  rate  R//  is 


r;. 


, VI -H. 


Rr 


The  semilatus  rectum  p'  and  eccentricity  o'  are 


GMs 

(22) 

(23) 

The  eccentric  anomaly  at  launch  Ei  is 


H;  r; 


e'  (a'CM^)^ 


(24) 


cosEl  = i(l--^) 

The  mean  anomaly  at  launch  is  obtained  from 

Ml-E^-e'sinE';,  (25) 


(27) 


a 

The  mean  anomaly  at  the  target  Mp  is 

M' = n'r,>  + Ml 

The  eccentric  anomaly  at  the  target  Ep  is  obtained  from 
the  expansion 

E'  = £p  + ( r — W-)  - 

y 1 C cos  Ep  J jL  o t^p}  _j 

]_  r 3 e'  sin  Ep)=’  - {1  - e'  cos  Ep)  je'  cos  Ep)~| 

6 |_  (1  - e'  cos  Ei,Y  J 


.(1 


e'  sin  Ejj 

^ AM2 

- e'cos  Ep)^J 


or 


e;  = Ep  + 


if 

where 


e cos  Ep 


(1  - e'  cos  EpY 
cos  Ep  ^ 0 

1 + \ {e  cos  Ep  — 1)"  + {2e  sin  E 


e sin  Ep 


cos  Ep  < 0 


AM  = AEp  - (Ep 


■ e'  sin  Ep) 


(21)  are 


P ^ ^^p, 

The  true  anomalies  at  launch  and  the  target 
are  found  from 


, P'  - R. 

0 < < 7T  if  is  positive 

7T  < < 27t  if  R'l^  is  negative 

cos  E' 


cos  E'  — e' 

COS  Ep 


(1  - sin  Ep 


The  heliocentric  central  an; 
The  angular  momentum 


sin  Vp  = — 7 — 

^ I - e cos  Ep 

igle  is 


^'=  o'p  - 


h'  is 


/ = R,.  X VI 
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The  heliocentric  position  vector  at  the  target  is 


/R,  , h' X R,,  A 

h'  R,  ® ^ 

where 

R;  = o'  (1  - e'  cos  E'„)  (35) 

A vector  in  the  direction  of  perihelion  with  magnitude  e'  is 


, VI  X h'  R,. 

^ GM.S  R,, 

The  heliocentric  velocity  at  the  target  is 


(36) 


The  hyperbolic-excess  velocity  at  the  target  is 

V;„  - V;  - V,  (38) 

The  difference  between  the  heliocentric  position  vectors 
on  the  perturbed  and  reference  trajectories  is 

ar;  - r;  - R,  (39) 

The  impact  parameter  B is 


(ar;>vu  v;. 


ar: 


from  whence 


and 


1 1 
1 

H 

"2C, 

0B-T 

dau 

au 

aCs 

0B  • R _ - 

“2C, 

aB*R 

dau 

au 

dC, 

dB  _ 

dB 

dau 

au 

0C3 

dT^  _ 

-2C, 

dTy 

dau 

au 

dC, 

(42) 


(43) 


(44) 


where  au  is  the  astronomical  unit-to-kilometer  conversion 
factor. 


The  effect  of  solar  radiation  pressure  acting  on  the 
probe  may  also  be  evaluated  as  follows:  In  Eq.  (19)  let 
AV,,.  - 0,  but  in  Eq.  (20),  (22),  (24),  (26),  (36),  vary  GM, 
by  adding  an  increment  AGATs.  This  procedure  gives  rise 
to  a varied  trajectory  from  which  the  impact  parameter  B 
and  flight  time  error  may  be  obtained.  The  partials 
dB/dGMs  and  dTF/dGMs  may  then  be  calculated.  Since 
the  acceleration  caused  by  solar  radiation  pressure  acts 
opposite  to  the  gravitational  attraction  of  the  Sun,  radia- 
tion pressure  has  the  effect  of  decreasing  the  Sun's  gravi- 
tational attraction,  or  decreasing  GM^.  A decrease, 
aGATs  — —2.4  X 10'’ km\/sec“  corresponds  to  the  solar 
radiation  pressure  acting  on  a 300-kg  spacecraft  having 
a perfectly  reflecting  area  of  3.6  square  meters.  Thus  the 
miss,  always  being  a positive  number,  is  obtained  by 
— 2.4  X W'dB/dGMii,  and  the  corresponding  flight 
time  error  is  AT^  = ~2A  X 10^' dTr/cGM,^,  which  is 

sp 

sign  sensitive. 


The  flight  time  error  is 


ATp  = 


ar;  • v^„ 


(40) 


The  partial  derivatives  are  formed  by  dividing  A0s, 
A<t»*',  and  AC;i  into  the  miss  components  B • T,  B • R,  and 
flight  time  error  aT^.  In  addition  to  the  component  par- 
tials, the  quantity  cB/cQi  is  defined  by 


dB 

dQ, 


Y0B-T\^  , 


The  three  partials,  cB/d&s,  dB/d^s,  dB/cC-s,  are  impor- 
tant measures  of  the  error  sensitivity  of  a trajectory. 


The  effect  of  uncertainty  in  the  knowledge  of  the 
astronomical  unit-to-kilometer  conversion  factor  on  target 
miss  and  flight  time  may  be  determined  by  the  following 
formulae, 


D.  Mid-Course  Execufion  Accuracy 

The  effect  of  mid-course  execution  errors  on  target 
accuracy  can  be  rather  simply  described  if  it  is  assumed 
that  the  guidance  maneuver  is  made  on  the  asymptote 
of  the  escape  hyperbola  and  that  the  velocity  errors  are 
spherically  distributed  (that  is,  the  three-dimensional 
statistical  distribution  of  velocity  errors  is  composed  of 
three  orthogonal,  independent  velocity  errors,  each  with 
the  same  variance).  The  mapping  of  these  errors  to  the 
target  (Fig.  7)  results  in  a three-dimensional  ellipsoid  of 
position  errors,  which  is  the  "one-sigma  ellipsoid.”  The 
semiaxes  are  the  respective  standard  deviations  of  the 
position  errors.  As  pointed  out  above,  this  ellipsoid  can  be 
thought  of  as  the  locus  of  target  errors  that  results  from 
a unit  velocity  error  at  the  mid-course  point  tracing  out 
a sphere. 

Let  the  differential  corrections  discussed  above  be 
expressed  in  matrix  form  as 
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SPHERE  OF  MIDCOURSE 
VELOCITY  ERRORS 


ELLIPSOID  OF  TARGET 
ERRORS 


Fig.  7.  The  mapping  of  mid-course  execution  error 


K 


0B-T 

0B*T 

0B-T 

90s 

0C, 

0B-R 

0B-R 

9B-R 

90s 

dC,, 

0T^ 

dTy 

dTy 

0<I>S 

90S 

dC, 

such  that 


SX,  = V,,S<1>« 

S.t,  = - (V/,^  cos  <pg)  80s  < 
8C, 


SX,  = 8Vw.  = 


Then  a new  matrix  F can  be  formed, 


F = 


0B-T 

0B-T 

0B*T 

0X, 

0X, 

9X3 

0B-R 

0B-R 

9B-R 

0X, 

ax. 

0X3 

dTp 

dTy 

dX, 

dx. 

9X3 

0B*T 

1 0B  • T 

0X, 

V*,,  0<J>.s 

(45) 

0B-T 

-1  9B-T 

ax. 

V,,t  cos  90s 

0B-T 

r.T,  9B  • T 



0X3 

0C3 

X„X,,X3 

0B-R 

1 0B  • R 

8X, 

VhL  3<1>S 

(46) 

9B-R  _ 

-1  0B-R 

ax, 

VhL,  COS  <J>s  90s 

0B-R 

0B  • R 

2V*t 

9X3 

0C3 

97V  _ 

1 9T,. 

ax, 

yj 

’Qi 

fO 

> 

(47) 

dTr 

“1  dTf, 

ax. 

'^(.i.cos4>s  90s 

where 


dX, 


dC, 


(48) 
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Let  the  spherical  distribution  of  midcourse  velocity 
errors  be  described  in  the  Xi,  X2,  X3  system  as 


8X?  + SX|  + 8X|  = cr? 


(49) 


where  <r„  will  be  taken  equal  to  0.1  meters/sec.  The 
resultant  one-sigma  ellipsoid  of  target  errors  is  described 
by  the  quadratic  form, 


8MA-'  8M»'  = 1 


where 


A = <jI  FF^  = 


A, 


'^23 


symmetric 


(50) 


(51) 


and 


8M  = (SB*T,  SB-R,  8Tf 
The  elements  of  the  A matrix  are: 


+ 4C, 


r 1 /aB-xV  1 /3B  • tV' 

"LCjV  / C3Cos=<I>s\  0©s  / 

r 1 /0B  • T\  /8B»R\  1 / 9B‘T\ 

A / C3Cos=4.,V  5©s  ) 

^ ..n  /0B-T\/3TA  1 /8B-T\/8TA 

” LC3  V 34*.s  C,  cos^  4>,  V 30..  / V 30..  / 

X = ..r  1 /3B-rV  I /3B.RV 

‘'■’LC3V  0<I>s  / C,cos=4>A  30.-  / 

S I , 1 /'BB-RygjV^ 

LC3  V / V'J*../  C3  cos^  4.,  ^ 3©,.  ) \ 90-A 


(52) 


The  quantities  in  the  A matrix  can  be  interpreted  as 
standard  deviations  (sigmas)  and  correlation  coefficients 
(rhos)  according  to 


ar  = (A„)W 
VK  = (A22)’-^ 


~ (Aaa)^ 


— ^12 
(A„  A22)^ 

^ (A„  A,„)W 


Prf  ” 


A 


(A22  A,.,)’^ 


(53) 


Then  the  A matrix  becomes 


PRT  ^ li  ^ T PtF  <Ty 


A = 


Prf  ^r  ^f 


(54) 


symmetric 


It  is  often  of  interest  when  describing  only  miss  com- 
ponents to  consider 


(Tr  — {<Fr  + (Tt)^ 


(55) 


and  to  diagonalize  the  upper  2X2  portion  of  the  A (the 
miss  component  elements)  to  get 


A*  = LAL^  - 


^ Pl3  ^3 


^2  P23  ^2  ^3 


(56) 


symmetric 


where  the  matrix  L is  given  by 
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cos  0 

sin  6 

0 

L - 

— sin  6 

cos  0 

0 

(57) 

0 

0 

1 

The  angle  0 is  positive  when  turned  counterclockwise 
from  the  T axis,  and  has  been  chosen  such  that  c^i  — 
This  is  accomplished  by 


1.  Method  of  Describing  Orbit  Determination  Accuracy 

As  discussed  in  Section  IID,  the  uncertainties  in  our 
knowledge  of  an  interplanetary  trajectory  arc  well  de- 
scribed in  terms  of  the  direction  and  magnitude  of  the 
geocentric  hyperbolic-excess  velocity  vector,  V;,/,.  Fig- 
ure 9 defines  the  right-handed  Cartesian  coordinate  sys- 
tem we  have  adopted  for  describing  uncertainties  in 
The  X:i  axis  is  along  V/,/,;  the  axis  is  in  the  direction  of 
a positive  differential  change  in  asymptote  declination 
<I\s;  and  the  axis  completes  the  system. 


5 = -tan- 


(58) 


where  0 is  in  first  quadrant  if  pur  is  positive  and  0 is  in 
second  quadrant  if  p^r  is  negative.  Notice  that  <7^  = 
The  two-dimensional  error  ellipse  described  by  o-,, 
and  6 is  the  projection  of  all  points  of  the  three- 
dimensional  ellipsoid  of  position  errors  (discussed  in  Sec- 
tion HE)  onto  the  T-R  plane,  as  shown  in  Fig.  8. 


Fig.  8.  Projection  of  three-dimensional  error  ellipsoid 
on  the  T-R  plane 


f.  Orbit  Determination  Accuracy 

In  this  section  the  analytic  model  used  for  describing 
orbit  determination  accuracy  (tracking  error)  for  inter- 
planetary trajectories  is  discussed,  and  the  factors  upon 
which  the  tracking  error  depends  arc  reviewed.  The  dom- 
inant error  sources  arc  defined  for  the  easterly  launchings 
from  Cape  Canaveral  using  tracking  coverage  supplied 
by  NASA’s  Deep  Space  Instrumentation  Facility  (DSIF). 
Probable  generalization  to  other  situations  is  suggested. 
Finally,  the  method  of  describing  target  errors  is  pre- 
sented along  with  all  formulae  relating  the  tracking 
errors  to  the  target  error  parameters  chosen. 


NORTH  POLE 


Fig.  9.  Orientation  of  the  Xj  Cartesian  coordinate  system 
to  describe  uncertainties  in  the  hyperbolic-excess 
velocity  vector 


Let  X represent  the  vector  of  velocity  errors  in  the  Xi 
system  just  described;  X = (SXj,SX2,  SXj)^,  w^here  T indi- 
cates the  transpose.  The  average  of  any  function  of  X, 
/(X),  over  an  ensemble  of  randomly  generated  tracking 
runs  may  assist  in  describing  our  statistical  knowledge 
of  X based  on  tracking  noise,  station  location,  and  physi- 
cal constant  uncertainties.  The  ensemble  average  is 
usually  written  Ef  (X)  or  as  /(X).  When  X has  a Gaussian 
(normal)  probability  density  function,  the  distribution 
can  be  ^escribecl  completely  by  specifying  EX  and 
E [(X  ' X)  (X  — X)^],  the  mean  and  covariance  of  X, 
respectively. 


When  all  parameters  influencing  our  knowledge'  of  X 
have  been  considered,  EX  should  be  zero  and  then  the 
description  of  our  uncertainties  in  X can  be  adequately 
giv^en  by  Covar  X,  defined  above.  For  convenience,  the 
symbol  A^,  for  Covar  X,  is  introduced. 


Covar  X 


: (X 


X)  (X  - X)^ 


(•^9) 
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Note  that 

"VWWVI 

(8X,8X,  SXi8X,  SX1SX3  \ 

<V»*''WW»^  \ 

8X28X,  SX.SXj  SX.SXa  (60) 

>^wwv^  j 

SX,SX,  hX,BX,  8X38X3  / 

is  a 3 X 3 real  symmetric  matrix.  The  diagonal  terms  are 
the  variances  of  the  three  components,  and  the  off- 
diagonal  terms  measure  the  correlation  between  the  three 
components. 

Before  describing  how  has  been  'mapped”  into 
target  error  uncertainties,  a discussion  is  given  of  the 
dependence  of  upon  the  relevant  factors  describing 
near-Earth  tracking  as  well  as  the  typical  errors  assumed 
in  preparing  the  estimates  given  in  this  report. 

2.  Accuracy  of  Near-Earth  Tracking 

By  expressing  the  accuracy  of  near-Earth  tracking  in 
terms  of  X and  its  associated  covariance  A^,  the  depend- 
ence upon  almost  all  trajectory  parameters  has  been 
eliminated.  The  remaining  relevant  trajectory  parameters 
are  listed  in  Table  1. 


Table  1.  Trajectory  parameters  influencing 
tracking  accuracy 


Note  the  limited  number  of  trajectory  parameters  on 
which  Ax  depends.  Table  2 summarizes  the  key  tracking 
station  parameters  which  influence  accuracy  in  the  geo- 
centric tracking  phase. 

The  first  three  factors  listed  in  Table  2 define  the 
tracking  configuration,  whereas  the  last  three  are  station 
performance  factors.  Usually,  tracking  accuracy  studies 
are  carried  out  with  the  tracking  configuration  relatively 
fixed,  and  the  influence  of  the  station  performance  factors 
are  determined. 

The  final  source  of  tracking  error  is  uncertainty  in  phys- 
ical constants.  The  influence  of  GM-Earth  errors  is  some- 
what smaller  than  the  above-mentioned  errors  and  should 
be  reduced  to  negligible  contribution  in  the  next  two 
years.  Sections  IIC  and  IIIC  describe  how  the  uncertainty 
in  the  astronomical  unit  affects  the  target  error;  this  error 


Table  2.  Tracking  station  parameters  influencing 
tracking  accuracy 


1. 

StaMon  locations 

. A spread  of  latitudes  is  very 
desirable. 

2. 

Total  tracking  time 

. Range  R,  range  rate  R,  and  angles 
are  most  commonly  taken. 

3. 

Tracking  data  types 

4. 

Delay  in  acquiring  first  data  . 

. Delay  is  measured  from  the  injection 
region  as  well  as  station  acqui- 
sition delays. 

5. 

Tracking  data  accuracies 

. , Expressed  in  terms  of  equivalent 
uncorrelated  noise  at  a given 
sampling  rate. 

6. 

Uncertainty  in  tracking 

. . Important  when  high  data  accuracies 

station  locations 

are  available.  Longitude  errors 
usually  are  most  important. 

can  be  important  for  very  long  flights,  but  should  also  be 
reduced  to  a negligible  contribution  in  the  next  two  years. 
Errors  in  the  target’s  mass  cause  minor  variations  in  flight 
time  Tr  and  negligible  effect  on  B.  The  last  important 
target  error  source  currently  recognized  is  the  uncertainty 
in  the  effect  of  the  standard  solar  radiation  pressure  on 
spacecraft  trajectory.  The  source  of  uncertainty  is  that 
effective  reflecting  area  (largely  solar  panels)  is  not  per- 
fectly known.  Techniques  for  the  accurate  measurement 
of  this  quantity  are  currently  under  development.  Our 
studies  show  that  unless  this  error  is  held  below  5%  it  will 
be  the  dominant  error  source  on  many  of  our  flights. 
Sections  IIC  and  IIIC  describe  the  calculation  of  the 
standard  solar  radiation  pressure  on  a typical  spacecraft 
deriving  electrical  power  from  the  Sun. 

The  tracking  accuracies  reported  here  are  representa- 
tive of  those  available  from  tracking  with  the  DSIF 
stations  in  South  Africa,  Australia,  and  the  United  States. 
Launch  azimuths  between  90  and  1 14  deg  east  of  north 
were  considered.  Data  accuracies  of  0.02  m/sec  in  R and 
0.05  deg  in  angle  sampled  every  10  minutes  were 
assumed;  no  range  measurements  were  assumed.  Station 
location  errors  were  assumed  to  be  uncorrelated  with 
standard  deviations  of  0.001  deg  in  latitude,  0.0005  deg 
in  longitude,  and  30  meters  in  radius.  Each  station  was 
allowed  10  minutes  to  acquire  the  spacecraft  transponder, 
and  tracking  was  simulated  in  the  first  24  hours  so  that  at 
least  one  pass  was  available  to  each  station.  The  transfer 
of  transmitting  assignment  from  one  station  to  another 
(simultaneous  transmission  was  not  allowed)  followed  a 
pattern  which  has  been  found  to  be  near-optimum. 

The  Ax  matrix  used  in  these  calculations  was  assumed 
to  be  independent  of  the  trajectory  parameters  listed  in 
Table  1.  This  approximation  is  good  for  the  range  of 
energies  and  asymptotic  declinations  considered  to  be 
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most  feasible.  In  the  future  these  approximations  will  be 
refined  as  necessary.  The  used  for  orbit  determination 
accuracy  in  this  report  is  given  in  Section  I HE.  The  target 
accuracies  calculated  here  are  typical  for  any  reasonable 
multistation  tracking  configuration,  with  the  data  types 
and  accuracies  corresponding  to  this  conservative  repre- 
sentation of  DSIF  capabilities. 

3.  Calculation  of  Target  Errors 

The  representation  of  tracking  accuracy  in  the  geocen- 
tric phase  in  terms  of  the  covariance  of  the  in  a 
particular  rectangular  coordinate  system,  was  developed 
earlier  in  this  section.  In  order  to  express  the  effect  of 
these  uncertainties  in  in  terms  of  target  error,  two 
steps  must  be  performed.  First,  a set  of  coordinates  Mi  at 
the  target  planet  for  expressing  the  errors  (Mj  cannot 
exceed  3 dimensions)  must  be  chosen.  (A  convenient  set 
with  desirable  linearity  properties  is  the  T-R-S  system 
defined  previously.)  The  matrix  Ui,  which  maps  X to  the 
desired  Mj,  is  then  determined. 


the  F matrix  is  obtained. 


F^KA 


(47) 


The  F matrix  must  now  be  adjusted  to  transform  into  the 
T-R-S  coordinates  used  for  Mj.  This  transformation  B 
is  simply 


B = 


0 0 

1 0 

0 -V,, 


(64) 


since  SS  = Thus  our  Ui  matrix  is  given  by 


U^  = B (KA)  - BF  (65) 


/8B-T\ 

M,  = (7,X  = f SB-R  I (61) 

\6S  / 


The  covariance  of  Mj  is  given  by 

Covar  [Ml]  - mTi[  ==  (62) 


The  determination  of  Ui  for  the  coordinates  chosen 
follows  the  lines  of  Section  IID.  It  is  presumed  that  the 
K-matrix  is  given,  where 


aB-T 

SB-T 

0B-1 

00., 

sc. 

0B-R 

0B»R 

0B-I 

3<I>s 

00., 

SC, 

dTf 

dTf 

dTf 

1 

1 

30., 

SC, 

By  postmultiplying  K by 


1 


A = 


0 


0 

-1 
VhL  COS 


0 

0 


2Va 


(63) 


Now  the  mapping  given  in  Eq.  (62)  to  obtain  A^^^  is 
applied.  Since  all  of  the  coordinates  of  Mj  have  the  same 
dimensions  (length  squared),  the  one-sigma  ellipsoid  de- 
scribed by  the  quadratic  form 


SMi  A^\  8M[  - 1 


(66) 


has  physical  significance.  The  three  principal  axes  of  this 
ellipsoid  are  the  square  roots  of  the  3-eigenvaIues  of 
the  Avi,  matrix.  The  formulas  used  are  standard  and  are 
not  reproduced  here.  The  projection  of  the  three- 
dimensional  ellipsoid  on  to  the  T-R  plane  is  an  ellipse. 
Its  major  and  minor  semiaxes  and  orientation  of  the 
major  axis  are  calculated  by  the  same  procedure  used 
in  Section  IID.  It  is  often  convenient  to  write  A^i,  in  an 
alternate  form: 


Prt^t^r 

Prt^r^t 

Prs^r^s 

PTS^S^  T 

pRS<^a^R 

(67) 


It  can  be  seen  that  Aj^^  is  completely  described  by  cr«, 
0’s,  pTSy  prs,  PTRy  bccausc  of  its  symmetry. 
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III.  EXPLANATION  OF 


Tabular  listings  of  pertinent  quantities  of  the  helio- 
centric and  planetocentric  trajectories,  differential  cor- 
rections, guidance,  and  orbit  determination  parameters 
are  given  at  1-day  launch  date  intervals  and  2-day  flight 
time  intervals  over  the  selected  launch  period.  The  launch 
period  is  selected  to  encompass  the  minimum  energy 
transfer  dates  obtained  from  Ref.  7 and  8.  A summary 
of  the  characteristics  of  these  trajectories  is  given  in 
Ref.  7. 

Each  trajectory  begins  with  a header  giving  launch 
date,  flight  time  (in  days),  and  arrival  date.  All  the  helio- 
centric transfer  trajectories  are  calculated  assuming  launch 
into  the  heliocentric  orbit  at  0 hours  of  the  launch  date 
and  arrival  at  0 hours  of  the  arrival  date.  Later,  however, 
when  the  launch-planet  ascent  trajectories  are  computed, 
the  actual  launch  times  during  the  launch  day  for  each 
launch  azimuth  are  given. 

Each  page  lists  four  trajectories,  each  of  which  is 
divided  into  five  basic  print  groups;  HELIOCENTRIC 
CONIC,  PLANETOCENTRIC  CONIC,  DIFFEREN- 
TIAL CORRECTIONS,  MID-COURSE  EXECUTION 
ACCURACY,  and  ORBIT  DETERMINATION  ACCU- 
RACY. Each  quantity  is  assigned  an  identifying  alpha- 
betic symbol  of  no  more  than  three  letters.  The  definitions 
of  the  symbols  and  quantities  they  represent  are  given 
below.  All  pertinent  quantities  are  referenced  to  the 
mean  equinox  and  equator,  or  ecliptic,  of  launch  date. 

A.  He//ocenfr/c  Conic  Group 

The  HELIOCENTRIC  CONIC  group  gives  the  char- 
acteristics of  the  heliocentric  transfer  ellipse,  such  as  the 
position  and  velocity  vectors  at  launch  and  arrival,  some 
orbital  elements,  and  other  quantities  of  engineering  inter- 
est. The  printout  array  is  as  follows: 

HELIOCENTRIC  CONIC  DISTANCE 

RL  LAL  LOL  VL  GAL  AZL  HCA  SM A ECC  INC  VI 
RP  LAP  LOP  VP  GAP  AZP  TAL  TAP  RCA  APO  V2 
RC  GL  CP  ZAL  ZAP  ETS  ZAE  ETE  ZAC  ETC  CLP 

After  the  words  HELIOCENTRIC  CONIC,  the  helio- 
centric arc  DISTANCE  traveled  by  the  spacecraft  from 
launch  to  arrival  is  printed.  The  quantities  are  defined 
as  follows  (all  angles  are  in  deg;  distances  are  in  millions 
of  km;  speeds  are  in  km/sec): 


TRAJECTORY  TABLES 


Line  1 


RL,R^=  |R^| 

the  heliocentric  radius  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

LAL,  ^1, 

the  celestial  latitude  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

LOL,  At 

the  celestial  longitude  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

VL,Vt=  1 Vt| 

the  heliocentric  speed  of  the  probe  at 
0 hours  of  the  launch  date. 

GAL,  Ft 

the  path  angle  of  the  probe  at  0 hours 
of  the  launch  date,  i.e.,  the  comple- 
ment of  the  angle  between  the  posi- 
tion and  velocity  vectors,  and  V/,, 

defined  by 

AZL,  St 

the  azimuth  angle  of  the  probe  at  0 
hours  of  the  launch  date,  i.e.,  the 
angle,  measured  in  a plane  perpendic- 
ular to  the  radius  vector  R^,  between 
the  projection  of  the  ecliptic  north  and 
the  projection  of  the  velocity  vector 
Vz,  on  the  plane  perpendicular  to  R^, 
defined  by 

V;  • 

. . (R^XVJ'V 

|R,XV,| 

where  = (K'  — R[  sin  j3l)  sec  Pu 

where  the  superscript  1 denotes  a unit 
vector. 

HCA,^ 

the  heliocentric  central  angle,  or  angle 
between  the  position  vector  R/,,  of  the 
launch  planet  at  0 hours  of  the  launch 
date  and  the  position  vector  R^,  of  the 
target  planet  at  0 hours  of  the  arrival 
date.  This  angle  is  defined  by  Eq.  (3) 
and  (4)  and  illustrated  in  Fig.  1. 

SMA,a 

the  semimajor  axis  of  the  heliocentric 
transfer  ellipse. 
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ECC,  e 

the  eccentricity  of  the  heliocentric 
transfer  ellipse. 

INC,  i 

the  inclination  of  the  heliocentric 
transfer  ellipse. 

V1,V.  = 

|Vx| 

the  heliocentric  speed  of  the  launch 
planet  at  0 hours  of  the  launch  date. 

Line  2 

RP,  R,  = 

|Rp| 

the  heliocentric  radius  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

LAP, 

the  celestial  latitude  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

LOP,  \p 

the  celestial  longitude  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

VP,  V,  = 

|Vp| 

the  heliocentric  speed  of  the  probe  at 
0 hours  of  the  arrival  date. 

GAP,  P;, 

the  path  angle  of  the  probe  at  0 hours 
of  the  arrival  date,  defined  the  same 
as  Fl  except  that  Rp  and  Vp  are  sub- 
stituted for  Rl  and  V^. 

AZP,  Sp 

the  azimuth  angle  of  the  probe  at  0 
hours  of  the  arrival  date,  defined  the 
same  as  except  that  Rp  and  Vp  are 

substituted  for  R^  and  V/,. 

TAL,Ui 

the  true  anomaly  of  the  probe  in  the 
heliocentric  transfer  ellipse  at  0 hours 
of  the  launch  date. 

TAP,  Vp 

the  true  anomaly  of  the  probe  in  the 
heliocentric  transfer  ellipse  at  0 hours 
of  the  arrival  date. 

RCA,  Rca 

the  perihelion  distance  of  the  helio- 
centric transfer  ellipse.  This  distance 
is  printed  even  though  the  probe  may 
not  transit  perihelion. 

APO,  Ra 

the  aphelion  distance  of  the  heliocen- 
tric transfer  ellipse.  This  distance  is 
printed  even  though  the  probe  may 
not  transit  aphelion. 

V2,  V,  = 

|v.| 

the  heliocentric  speed  of  the  target 
planet  at  0 hours  of  the  arrival  date. 

Line  3 

RC,  R, 

the  communication  distance,  or  dis- 
tance between  the  launch  and  target 
planets  at  0 hours  of  the  arrival  date. 

GL,  yi,  the  angle  between  the  launch  hyper- 

bolic-excess velocity  vector  and  its 
projection  on  the  orbital  plane  of  the 
launch  planet,  defined  by 

TT^  ^TT 

= “2 -^^^2 

where  Wi  is  a unit  normal  to  the 
launch  planet’s  orbital  plane.  This 
angle  is  useful  in  describing  the  direc- 
tion in  which  the  probe  leaves  the 
launch  planet. 

GP,  yp  the  angle  between  the  incoming 

arrival  hyperbolic-excess  velocity  vec- 
tor and  its  projection  on  the  target 
planet  s orbital  plane,  defined  by 

TT^  ^TT 

where  Ws  is  a unit  normal  to  the  target 
planet’s  orbital  plane.  This  angle  is 
useful  in  determining  whether  the 
probe  is  approaching  from  above  or 
below  the  target  planet.  If  yp  is  posi- 
tive, the  probe  approaches  from  below 
—if  negative,  from  above. 

ZAL,  'Ch  the  angle  between  the  outgoing  launch 

asymptote  (or  hyperbolic-excess  veloc- 
ity vector)  and  the  launch  heliocentric 
radius  vector  R/,  at  launch  time.  This 
is  the  Sun-launch-planet-probe  angle 
and  is  a good  approximation  to  the 
launch-planet-probe-Sun  angle  as  the 
probe  leaves  the  launch  planet.  It  is  an 
important  quantity  in  the  design  of 
attitude  control  systems  which  use  the 
Sun  and  launch  planet  as  optical  ref- 
erences. The  quantity  Cl  is  defined  as 
follows: 

Vi,  -R', 

oosU= 

The  next  six  quantities,  all  angles,  have  the  same  gen- 
eral definition.  They  are  important  in  the  design  of  the 
near-target  trajectory  and  are  used  in  determining  the 
aiming  point  for  interplanetary  flyby  trajectories.  Con- 
sider the  target-centered  geometry  of  Fig.  10. 
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Fig.  10.  Generalized  geometry  for  aiming  point  angles 


In  this  diagram,  the  reference  coordinate  system  is  the 
same  target  R,  S,  T system  defined  in  Section  IIC.  A unit 
vector  N/j  (subscript  B for  body)  is  directed  from  the  tar- 
get center  to  another  celestial  body.  The  angular  quantity 
Cn  is  the  angle  subtended  at  the  target  center  between 
the  incoming  asymptote  S and  the  target-celestial  body 
line  N/f.  Thus 


ETS,  Tjs 
ZAE,  U 

ETE, 
ZAC,  Cc 
ETC,  77c 
CLP,  (Xp 


cos  = S • Njt  = 


since 


S 


The  angle  T}Bis  the  supplement  of  the  angle  between  the  T 
direction  and  the  projection  of  N/^  on  the  R — T plane, 
defined  by 


sin  7}if  = 


sin 


0 — — 2tt 


cos  = 


-T-N;, 


sin  Cn 


These  quantities  are  computed  for  three  celestial  bodies: 
the  Sun  and  rjs),  the  Earth  and  t]e),  and  the  star 
Canopus  and  7;^).  Thus, 


ZAP,  (or  Cp)  the  Sun-target-probe  angle.  Actually, 
this  angle  should  be  symbolized  ZAS, 
but,  for  historical  reasons,  is  not.  This 
angle  is  useful  in  that  it  indicates  the 
direction  of  the  probe’s  approach  to 


CENTER  OF 
TARGET — 


TO 

SUN 


Fig. 


the  target.  If  the  probe 

approaches  from  the  target  planet’s 
dark  side.  If  Cs  > '^/2,  it  approaches 
from  the  light  side. 

defined  as  above. 

the  Earth-target-probe  angle.  This 
angle  is  useful  in  locating  the  Earth 
as  the  probe  approaches  the  target. 

defined  as  above. 

the  Canopus-target-probe  angle. 

defined  as  above. 

the  angle  between  the  projection  of 
the  incoming  asymptote  S on  the  tar- 
get planet’s  orbital  plane  and  the 
target-Sun  line  at  arrival  time,  defined 
by 

cos  (Tp=  - R],  * - 7T  ^ cr^  ^ 7T 

sina^,  = X R),) 

where  Spr  is  the  projection  of  S on  the 
target’s  orbital  plane  given  by 

S - W,(S>W,) 
~jS-W,(S-  W,)  I 

Recall  that  W2  is  the  unit  normal  vec- 
tor to  the  target’s  orbital  plane.  This 
angle  is  illustrated  in  Fig.  11. 


1 . Definition  of  o-p  and  yp 
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B,  P/anefocenfric  Conic  Group 

The  second  group,  PLANETOCENTRIC  CONIC, 
gives  the  characteristics  of  primarily  the  launch-planet 
ascent  trajectories,  but  also  includes  the  hyperbolic-excess 
vector  at  the  target.  Injection  conditions  are  given  for 
three  launch  azimuths,  assuming  both  short  and  long 
parking  orbits.  As  explained  in  Ref.  6,  there  may  be  two 
launch  times  per  day  for  each  launch  azimuth,  resulting 
in  a short  and  long  parking  orbit.  The  injection  condi- 
tions for  each  set  are  given  in  geocentric  space-fixed 
spherical  coordinates  and,  by  assuming  a 100-nm  parking 
orbit  altitude  and  typical  boost  vehicle  trajectory  char- 
acteristics, the  longitude  of  injection  is  calculated,  along 
with  the  latitude  and  longitude  of  ignition  of  final  bum 
out  of  the  parking  orbit. 

A special  case  may  arise  when  the  declination  of  the 
outgoing  asymptote  of  the  escape  hyperbola  is  greater 
than  the  launch  site  latitude  (Cape  Canaveral).  In  this 
case,  owing  to  geometrical  restrictions,  it  may  not  be 
possible  to  fire  in  a symmetrical  band  of  azimuths  about 
due  east,  as  explained  in  Ref.  6.  This  band  of  restricted 
azimuths  may  eliminate  part  or  all  of  the  selected  launch 
azimuths,  90,  100,  and  110  deg.  When  this  happens, 
only  those  trajectories  with  permissible  azimuths  are 
printed,  in  addition  to  the  limiting  azimuths,  or  the  most 
northerly  and  southerly  azimuths,  that  are  possible. 

The  ascent  trajectory  profile  is  as  shown  in  Fig.  12.  Its 
characteristics  are  defined  as  follows: 

the  arc  subtended  at  Earth’s  center  during  ascent 
from  launch  into  parking  orbit. 

the  time  from  launch  to  parking-orbit  injection. 

the  arc  subtended  at  Earth’s  center  during  final 
burn  out  of  the  parking  orbit,  to  injection. 

^2  the  time  of  final  burn. 

fci  the  inverse  parking  orbital  rate,  equal  to  l/<^c. 

Vi  the  true  anomaly  in  the  hyperbolic  orbit  at 
injection. 

Rp  the  perifocal  distance  of  the  escape  hyperbola, 
taken  equal  to  the  Earth-centered  radius  of  the 
parking  orbit. 


(pL  the  longitude  of  the  launch  site. 

Ol  the  latitude  of  the  launch  site. 

The  values  of  these  quantities  for  all  trajectories  con- 


tained  herein  are: 

= 

17  deg 

u = 

500  sec 

= 

8 deg 

k = 

100  sec 

— 

14.689  sec/deg 

Ol  = 

3.7  deg 

6560  km 

i>L  = 

28.317  deg 

279.457  deg 

An  inherent  assumption  here  is  that  these  quantities 
are  relatively  invariant  with  injection  energy.  This  is  a 
reasonable  assumption  and  will  affect  the  injection  coordi- 
nates only  slightly. 


Fig.  12.  Ascent  trajectory  profile 

The  print  array  for  the  PLANETOCENTRIC  CONIC 
group  is : 


C3  VHL  DLA  RAL  RAD  VEL  PTH  VHP  DPA  RAP  ECC 

LNCHAZMTH  LNCHTIME  L-ITIME  IN7LAT  INJ  LONG  INJRTASC  INJ  AZMTH  INJ  TIME  POCSTTIM  INJ2LAT  IN72LONG 
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The  quantities  are  defined  as  follows  (all  angles  are  in 
deg;  distances  are  in  km;  speeds  are  in  km/sec,  launch- 
injection  (L-I)time  and  parking  orbit  coast  time  (PO  CST 
TIM)  are  in  sec;  launch  time  and  injection  time  are  in 
hr,  min,  and  sec, GMT): 

Line  1 


C3,  C, 

the  vis  viva  integral  (Moulton), 
or  twice  the  total  energy  per  unit 
mass,  expressed  in  km“/sec^  and 
defined  by  C3  — 

VHL.V*^ 

the  launch  hyperbolic-excess 
speed. 

DLA,  <I>s 

the  declination  of  the  outgoing 
asymptote  of  the  escape  hyper- 
bola defined  in  Eq.  (18). 

RAL,  Oi- 

the  right  ascension  of  the  out- 
going asymptote  of  the  escape 
hyperbola  defined  in  Eq.  (18). 

RAD,R  = jR| 

the  launch-planet-centered  injec- 
tion radius. 

VEL,  V = |V| 

the  inertial  injection  speed. 

PTH.r 

the  injection  path  angle  defined 
by 

. V*R 

Vfi  2-^-2 

VHP,  V*, 

the  hyperbolic-excess  speed  at 
the  target. 

DPA,  4..S,, 

the  declination  of  the  incoming 
asymptote  at  the  target.  The  ref- 
erence coordinate  system  here  is 
vernal  equinox,  Earth  equatorial, 
mean  of  launch  date 

RAP,  0xp 

the  right  ascension  of  the  incom- 
ing asymptote  at  the  target.  Same 
reference  coordinates  as  for 

ECC,  e 

the  eccentricity  of  the  escape 
hyperbola. 

Line  2 

LNCH  AZMTH,  s,. 

the  launch  azimuth  measured  in 
a plane  tangent  to  the  surface  of 
the  launch  planet  at  the  launch 
site,  positive  east  of  true  north. 

LNCH  TIME,  T,. 

the  launch  time.  For  the  range  of 
launch  azimuths  given  herein, 
launch  time  may  cross  0 hours, 

or  midnight.  In  this  case,  the 
launch  date  may  be  advanced  to 
the  following  day  for  times  after 
midnight,  or  it  may  be  retarded 
to  the  previous  day  for  times 
before  midnight,  whichever  the 
reader  wishes. 

L-I  TIME,  h, 

the  launch-to-injection  time. 

INJ  LAT,  4> 

the  injection  latitude  (or  declina- 
tion ^). 

INJ  LONG,  (9 

the  injection  longitude,  measured 
positive  east  of  Greenwich,  0^ 

^^27T. 

INJ  RT  ASC,  0 

the  injection  right  ascension. 

INJ  AZMTH,  S 

the  injection  azimuth,  or  angle 
between  the  projection  of  the 
velocity  vector  V,  on  the  local 
horizontal  plane  and  the  projec- 
tion of  true  north  on  this  plane, 
measured  positive  east  of  true 
north. 

INJ  TIME,  T, 

the  injection  time.  The  same 
comment  applies  to  this  quantity 
regarding  launch  date  as  applied 
to  the  launch  time.  However, 
both  times  must  be  consistent. 
For  example,  if  launch  time  is 
on  the  previous  day,  injection 
time  may  fall  on  the  launch  date 
shown,  or  it  may  be  on  the  fol- 
lowing day. 

PO  CST  TIM,  L 

the  coast  time  in  the  parking 
orbit,  in  sec. 

INJ  2 LAT,  0. 

the  latitude  of  the  start  of  final 
burn  out  of  the  parking  orbit. 

INJ  2 LONG,  0, 

the  longitude  of  the  start  of  final 
burn  out  of  the  parking  orbit, 

0 ~ 62  ~ 27T. 

The  quantities  Tj,  R,  <1>,  0,  V,  r,  2 form  a consistent  set 
of  injection  conditions;  i.e.,  they  are  the  time  and  the 
space-fixed  spherical  coordinates  which  can  be  used  to 
initialize  an  integrating  trajectory  program. 

C.  Differential  Corrections  Group 

The  DIFFERENTIAL  CORRECTIONS  group  is  com- 
prised of  sixteen  error  coefficients  relating  variations  in 
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injection  energy  C3,  declination  and  right  ascension 
of  the  outgoing  asymptote  of  the  escape  hyperbola, 
the  astronomical  unit,  and  solar  radiation  pressure  to 
variations  in  the  miss  components  B • T,  B • R,  and  the 
flight  time.  These  coefficients  are  very  useful  in  gaging 
the  error  sensitivity  of  an  interplanetary  trajectory.  The 
printout  array  for  this  group  is  as  follows: 


DIFFERENTIAL  CORRECTIONS 


TDE 

TRA 

TC3 

BAU 

RDE 

RRA 

RC3 

FAU 

FDE 

FRA 

FC3 

BSP 

BDE 

BRA 

BC3 

FSP 

The  symbols  are  defined  as  follows: 


Line  1 


TDE, 


TRA, 


TC3, 


BAU, 


dB*T 

d^s 


m-T 


DB*T 

aCo 


dB 

dau 


the  partial  derivative  of  the  T component 
of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  in  megakilometers/ deg. 

the  partial  derivative  of  the  T component 
of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch  escape 
asymptote  0^,  in  megakilometers/deg, 

the  partial  derivative  of  the  T component 
of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eters/km-/sec^. 

the  partial  derivative  of  the  magnitude 
of  the  impact  parameter  B,  with  respect 
to  the  astronomical  unit-to-kilometer  con- 
version factor.  This  derivative  is  dimen- 
sionless and  indicates  the  target  miss 
caused  by  an  uncertainty  in  the  value  of 
the  astronomical  unit. 


Line  2 


RDE, 


RRA, 


5B-R 


0B  * R 

00.S* 


the  partial  derivative  of  the  R component 
of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  in  megakilometers/deg. 

the  partial  derivative  of  the  R component 
of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch 


escape  asymptote  0&,  in  megakilom- 
eters/deg. 


rB  *R 

RC3,  — the  partial  derivative  of  the  R component 
of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eter$/km-/sec^. 


FAU, 


cT 

the  partial  derivative  of  the  flight  time 
Tf,  with  respect  to  the  astronomical  unit- 
to-kilometer  conversion  factor.  This  deriv- 
ative has  dimensions  of  sec/km  and 
indicates  the  error  in  flight  time  caused 
by  an  uncertainty  in  the  value  of  the 
astronomical  unit. 


Line  3 
FDE, 


FRA, 


FC3, 


Ci  F 


dTjr 

90.S* 


the  partial  derivative  of  flight  time  Tpy 
with  respect  to  the  declination  of  the 
launch  escape  asymptote  in  days/deg. 

the  partial  derivative  of  flight  time 
with  respect  to  the  right  ascension  of  the 
launch  escape  asymptote  (O.s,  in  days/deg. 

the  partial  derivative  of  flight  time 
with  respect  to  the  injection  energy  C3, 
in  days/km^/sec^. 


BSP, 


Line  4 
BDE, 


0B 

d^s 


BRA, 


0B 

S0.s‘ 


BC3, 


0B 

0C3 


the  target  miss  (in  km)  caused  by  solar 
radiation  pressure  acting  on  a 300-kg 
spacecraft  having  an  effective  perfectly 
reflecting  area  of  3.6  square  meters. 


the  partial  derivative  of  the  magnitude 
of  the  impact  parameter  B,  with  respect 
to  the  declination  of  the  launch  escape 
asymptote  in  megakilometers/deg. 

the  partial  derivative  of  the  magnitude 
of  the  impact  parameter  B,  with  respect 
to  the  right  ascension  of  the  launch 
escape  asymptote  ©<?,  in  megakilometers/ 
deg. 

the  partial  derivative  of  the  magnitude 
of  the  impact  parameter  B,  with  respect 
to  the  injection  energy  C3,  in  megakilom- 
eters/km^/sec-. 


FSP,  ATf^p  the  flight  time  error  (in  sec)  caused  by 
solar  radiation  pressure  acting  on  a 
300-kg  spacecraft  having  an  effective  per- 
fectly reflecting  area  of  3.6  square  meters. 


XXVI 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


D.  Mid-Course  Execuf/on  >\ccuracy  Group 

The  MID-COURSE  EXECUTION  ACCURACY  group 
gives  the  parameters  of  the  ‘'one-sigma”  three-dimensional 
ellipsoid  of  target  errors,  resulting  from  a spherically 
distributed  mid-course  guidance  execution  error  with 
(Tv  equal  to  0.1  m/sec  (see  Eq.  49).  It  is  assumed  here  that 
a single  mid-course  guidance  maneuver  is  applied  dur- 
ing the  time  the  spacecraft  is  essentially  traveling  radially 
outward  from  the  launch  planet.  This  time  is  approxi- 
mately from  several  hours  to  several  days  after  launch 
and  is  a practical  period  in  which  to  perform  a mid-course 
maneuver.  These  quantities  are  quoted  in  the  useful  R, 
S,  T coordinate  system  discussed  above. 

The  print  array  for  this  group  is: 

MID-COURSE  EXECUTION  ACCURACY 


SGT 

SGR 

SG3 

RRT 

RRF 

RTF 

SGB 

R23 

R13 

SGI 

SG2 

THA 

The  quantities  are  defined  as  follows: 

Line  1 

SGT,  <77  the  standard  deviation  of  position  errors 
along  the  T axis,  in  km. 

SGR,  <7/,>  the  standard  deviation  of  position  errors 
along  the  R axis,  in  km. 

SG3,  (T:i  the  standard  deviation  of  flight  time  errors, 
in  sec. 

Line  2 

RRT,  PftT  the  linear  correlation  coefficient  relating 
position  errors  in  the  R and  T directions 
(dimensionless). 

RRF,  puf  the  linear  correlation  coefficient  relating 
position  errors  in  the  R direction  and  flight- 
time errors  (dimensionless). 

RTF,  Ptf  the  linear  correlation  coefficient  relating 
position  errors  in  the  T direction  and  flight- 
time errors  (dimensionless). 

Line  3 

SGB,  (tb  the  square  root  of  the  sum  of  the  squares  of 
Ur  and  (T7. 


R23,  P23  the  linear  correlation  coefficient  of  <72  and 
cTs  (=  <77).  The  same  remarks  apply  to  this 
number  as  to  pis,  except  that  the  <72  direc- 
tion replaces  the  <7i  direction. 

R13,  pi.H  the  linear  correlation  coefficient  relating 
<7i  and  <73  (=  Uf).  This  number  statistically 
relates  position  errors  in  the  <7i  direction  to 
flight  time  errors.  If  pia  = 1,  then  a position 
error  in  the  ui  direction  will  always  be 
accompanied  by  a flight-time  error  which 
is  linearly  related  to  that  position  error; 
is  dimensionless. 

Line  4 

SGI,  <7i  the  semimajor  axis  of  the  error  ellipse 
formed  by  projecting  the  three-dimensional 
error  ellipsoid  onto  the  T-R  plane  (Fig.  8), 
in  km. 

SG2,  U2  the  semiminor  axis  of  this  error  ellipse  (Fig. 
8),  in  km. 

THA,  0 the  angle  between  the  T axis  and  the  direc- 
tion of  the  <7i  axis,  measured  in  the  T-R 
plane  as  shown  in  Fig.  8,  in  deg. 

E.  Orbit  Determination  Accuracy  Group 

The  ORBIT  DETERMINATION  ACCURACY  group 
is  comprised  of  12  numbers  which  describe  the  uncer- 
tainty in  target  coordinates  due  to  tracking  errors 
described  in  Section  HE.  The  printout  array  for  this 
group  is  as  follows: 

ORBIT  DETERMINATION  ACCURACY 


ST 

SR 

SS 

GRT 

GRS 

GST 

LSA 

MSA 

SSA 

ELI 

EL2 

ALF 

The  first  two  lines  describe  the  covariance  of  M,  by  the 
method  described  in  Section  HE  (Eq.  67): 

Line  1 

ST,  c77  the  standard  deviation  of  errors  in  the 
coordinate  B • T,  in  km. 

SR,  Ur  the  standard  deviation  of  errors  in  the 

coordinate  B • R,  in  km. 

SS,  Us  the  standard  deviation  of  errors  in  S, 

in  km. 
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Line  2 

CRT,  pRT  the  linear  correlation  coefficient  relating 
errors  in  B • R to  errors  in  B * T,  dimen- 
sionless. 

CRS,  pR<i  the  linear  correlation  coefficient  relating 
errors  in  B-R  to  errors  in  S,  dimensionless. 

CST,  pTs  the  linear  correlation  coefficient  relating 
errors  in  B • T to  errors  in  S,  dimensionless. 

The  third  line  contains  the  three  semiaxes  of  the  one- 
sigma  position  ellipsoid  described  byMiA'^M^  — 1. 

Line  3 

LSA,  V the  largest  semiaxis  of  the  position  ellip- 

soid, in  km.  {Emax  is  the  largest  eigenvalue 
of  in  km^) 

MSA,  Y Emid  the  middle  semiaxis  of  the  position  ellip- 
soid, in  km.  is  the  second-largest,  or 
middle,  eigenvalue  of  A^^ , in  km^) 

SSA,  \~Emin  the  smallest  semiaxis  of  the  position  ellip- 
soid, in  km.  is  the  smallest  eigenvalue 
of  Am^,  in  km^.) 

The  fourth  line  describes  the  projection  of  the  above 
position  ellipsoid  on  the  T-R  plane.  This  projection  is  an 
ellipse  with  major  and  minor  semiaxes  and  orientation  as 
described  below: 

Line  4 


EL2  the  minor  semiaxis  of  the  target  error 

ellipsoid  projected  onto  the  T-R  plane,  in 
km. 

ALF,  a the  angle  measured  counterclockwise  from 
the  T-axis  to  the  major  semiaxis  direction, 
in  deg  (0  ^ a ^ 180  deg). 

The  Ax  matrix  used  in  generating  the  results  for  this 
report  is 


(100  X 10-^"  0 

0 9 X 10  io 

0 0 


In  all  cases  LSA  > > SSA,  so  that  the  information  con- 
tained in  lines  3 and  4 of  the  printout  is  very  useful 
in  visualizing  the  error  ellipsoid.  The  general  shape 
of  the  ellipsoid  is  a thin  elliptical  "pancake.”  When 
MSA  < < LSA,  the  "pancake”  degenerates  to  approach 
a pencil  shape.  By  inspecting  the  "shadow”  of  the  pancake 
or  pencil  shape  on  the  T-R  plane,  its  orientation  may  be 
visualized. 


If  it  is  desired  to  estimate  the  flight  time  Tr,  this  can 
easily  be  done  by  the  relation 


ftp 


^8 


ELI  the  major  semiaxis  of  the  target  error 

ellipsoid  projected  onto  the  T-R  plane,  in 
km. 


The  correlation  coefficients  betw^een  Ty  and  B*T  are 
those  given  by  CST;  those  between  Ty  and  B'R  are 
given  by  CRS. 


IV.  CONSTANTS 


Constants  used  in  trajectory  calculations  at  the  Jet 
Propulsion  Laboratory  are  given  in  Ref.  9.  For  purposes 
of  ready  reference  those  constants  used  in  the  calcula- 
tions contained  herein  are  given  below. 

Gravitational  Constants 

1.  Sun 

GMr  = 2.959122083  X 10-"  auV'day2 


2 . Earth 

GMe  = 3.986032  X 10^’  kmVsec^ 

Astronomical  Unit-to-Kilometer  Conversion 
Factor 

1 au  = 149.599  X 10*"  km 

Earth's  Rotation  Rate 

oyy  = 4.1780742  X deg/sec 


XXVIII 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


REFERENCES 


1.  Clarke,  V.  C.,  Jr.,  Rolh,  R.  Y.,  Bollman,  W.  E.,  Hamilton,  T.  H.,  and  Pfeiffer,  C,  G., 
Earth-Mars  Trajectories,  1964-77,  Vo/s.  I— VII,  Technical  Memorandum  No.  33-100, 
Jet  Propulsion  Laboratory,  Pasadena,  to  be  published. 

2.  Pfeiffer,  C.  G.,  Simple  Guidance  for  Deep-Space  Booster  Vehicles,  Technical  Report 
No.  32-128,  Jet  Propulsion  Laboratory,  Pasadena,  November  1961. 

3.  Noton,  A.  R.  M.,  The  Statistical  Analysis  of  Space  Guidance  Systems,  Technical 
Memorandum  No.  33-15,  Jet  Propulsion  Laboratory,  Pasadena,  June  15,  1960. 

4.  Noton,  A.  R.  M.,  Cutting,  E.,  and  Barnes,  F.  L.,  Ana//s/s  of  Rad/o-Commond  Mid- 
Course  Guidance,  Technical  Report  No.  32-28,  Jet  Propulsion  Laboratory,  Pasadena, 
September  8,  1960. 

5.  Battin,  R.  H.,  "The  Determination  of  Round-Trip  Planetary  Reconnaissance  Trajec- 
tories," Journo/  of  the  Aero/Space  Sciences,  Volume  26,  No.  9,  September  1959. 

6.  Clarke,  V.  C.,  Jr.,  Design  of  Lunar  and  Interplanetary  Ascent  Trajectories,  Technical 
Report  No.  32-30,  Rev.  1,  Jet  Propulsion  Laboratory,  Pasadena,  March  15,  1962. 

7.  Clarke,  V.  C.,  Jr.,  A Summary  of  the  Characteristics  of  8o///st/c  Interplanetary  7ra/ec- 
fon'es,  1962—1977,  Technical  Report  No.  32-209,  Jet  Propulsion  Laboratory, 
Pasadena,  January  15,  1962. 

8.  Clarke,  V.  C.,  Jr.,  Bollman,  W.  E.,  Roth,  R.  Y.,  and  Scholey,  W.  J.,  Design  Param- 
eters for  Ballistic  Interplanetary  Trajectories— Part  I,  One-way  Transfers  to  Mars  and 
Venus,  Technical  Report  No.  32-77,  Jet  Propulsion  Laboratory,  Pasadena,  January 
16,  1963. 

9.  Clarke,  V.  C-,  Jr.,  Constonfs  and  Related  Data  Used  in  Trajectory  Calculations  at  the 
Jet  Propulsion  Laboratory,  Technical  Report  No.  32-273,  Jet  Propulsion  Laboratory, 
Pasadena,  May  1,  1962. 


XXIX 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


Earth-Venus  Trajectories,  1968-69 


Launch  date  interval:  November  16  to  December  25, 1968 

This  data  presentation  has  been  photographically  reproduced  (enlarged  10^.^ 
times)  from  microfilm  generated  by  computer  magnetic  tape. 
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LAUNCH  OATC  NOV  16  1966 


flight  time  70,00 


ARRIVAL  DATE  JAN  Z5  1969 


HELIOCENTRIC  CONIC 
RL  U7.92  LAL  -.00  LOL 

RP  Xp7.76  LAP  .17  LOP 

RC  109.319  CL  .16  CP 

PLANE TOCENTRIC  CONIC 
C3  490.971  VHL  ^^.i5S  OLA 


DISTANCE  121.436 


93.70 

79.26 

-1.26 

-4.15 

TINE 


LN04  A2MTH  LNCH  TIME  L-I 
90.00  7 31  0 2709.33 

90.00  16  27  17  9611.23 

100.00  6 90  24  2493.21 

100.00  19  90  34  9342.96 

110.00  9 94  11  2293.93 

110.00  21  5 17  9119.02 

differential  CORRECTIONS 
TOE-1.0366  TRA-2.4346  TC3  -.1023 
ROE-1.9751  «>A  .6373  RC3  -.0039 
FOE  .3629  FRA  .7919  FC3  -.0174 
BOe  1.6696  0RA  2.9747  0C3  .1023 

MUNCH  DATE  NOV  16  1966 


VL  13.614 

CAL  42.10 

AZL  69.61 

HCA 

29.56 

SMA  . 62.46 

ECC  .69222 

INC 

.J9?9 

Vl 

30.120 

VP  29.227 

CAP  -61.66 

AZP  69.69 

TAL 

173.39 

TAP  196.94 

RCA  6.69 

APO 

156.07 

V2 

39.166 

ZAL  64.61 

ZAP  39.67 

ETS  175.99 

ZAC  127.10 

ETE  162.92 

ZAC  36.61 

ETC 

151 .42 

CLP 

39.65 

RAL  349.91 

RAO  6972.3 

VEL  24.744 

PTH 

3.33 

VHP  93.279 

OPA  -29.65 

RAP 

501.96 

ECC 

9.0601 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-27. 7 J 

75.24 

294.75 

96.06 

0 16  10 

2109.3 

-26.96 

66.79 

26.14 

263.00 

299.19 

93.31 

BO  0 4 B 

50U.2 

26.30 

294.34 

-29.29 

96.21 

254.95 

96.29 

9 31  |7 

1693.2 

26.12 

47.^ 

29.73 

243.94 

259.25 

93.26 

21  19  37 

4742.6 

29.67 

234  .94 

-33.59 

40.46 

299.90 

96.74 

10  31  49 

1653.5 

-32,29 

5i  .49 

34.09 

226.36 

259.94 

93.24 

22  26  32 

4519.0 

34.12 

2I7.11 

MID-COURSE  EXECUnON  ACCURACY 
6AU  .6717  SCf  622.0  SCR  461 .6  5C3  20.6 

FAU  .00966  RRT  -.0990  RRF  .0493  RTF  -.6123 

BSP  1947  see  942.6  R23  -.0002  RIS  .6125 

FSP  -42  SCI  622.6  SCR  460*6  THA  177.42 

FLIGHT  TIME  72.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 

ISA 

ELI 


326.5  SR 
.7146  CRS 

962.6  MSA 

490.6  CL2 


412.9  S3 
.7546  CST 
225.2  SSA 
193.1  ALF 


335.1 

.9964 

14.2 

53.91 


arrival  date  JAN  27  1969 


^CLJOCCNTRIC  CONIC 
RL  147.92  LAL  -.00  LOL 

RP  107.72  lap  .36  LOP 

RC  103.094  CL  .39  CP 

planetoccntric  conic 


93.70 
62.49 
-1 .29 

-3.36 


DISTANCE  126.339 

VL  14.461  CAL  39.76  AZL  69.29  HCA  26.79  SNA  63.72 

VP  29.644  CAP  -99.02  A2P  69.34  TAL  172.43  TAP  201.22 

ZAL  63.14  ZAP  36.32  CTS  179.94  ZAE  126.73  ETE  163.21 


ECC  .66992  INC  .7467  VI  30.120 
RCA  10.69  APO  156.59  V2  35.179 
ZAC  36.34  ETC  152.44  CLP  36.31 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TIME 

PO  cst^tim 

INJ  2 LAT 

90.00 

7 30  16 

2726.71 

-27.63 

76.40 

259.90 

99.46 

8 19  49 

2126.7 

-26.70 

90.00 

16  36  9 

9960.41 

26.24 

260.75 

259.50 

92.16 

20  11  9 

4960.4 

26.24 

100.00 

6 90  4 

2469.40 

-29.41 

97,40 

259.73 

99.63 

9 31  14 

1669.4 

-26.32 

100.00 

20  1 4 

9312.99 

29.62 

241.19 

259.97 

92.13 

21  29  37 

4713.0 

29.60 

110.00 

9 94  41 

2267.10 

-33.69 

41.93 

299.21 

96.13 

10  32  29 

1667.1 

-32.48 

110.00 

21  12  96 

9066.02 

34.13 

224.25 

259.75 

92.00 

22  37  44 

4466.0 

34.03 

PlFFERCNTIAL  CORRECTIONS 
TOC-1.0499  TRA-2.4663  TC3  -.1094 
RDE-1.9321  RRA  .6239  RC3  -.0042 
FDC  .4000  FRA  .6213  FC3  -.0167 
BOE  1.6971  BRA  2.6003  BC3  .2099 


NIO-COURSE  EXECUTION  ACCURACY 
BAU  .6644  SOT  699.9  SCR  466.4  SC3  22*3 

FAU  .00962  RRT  -.0969  RRF  .0912  RTF  -.6307 

BSP  2062  sea  976.7  R23  -.0003  R13  . 6309 

FSP  -46  SCI  699.9  SC2  467.5  THA  177.46 


3.32  VHP  32.167  OPA  -23.56  RAP  303.77  ECC  6.4702 

I 2 LONG 
6T.96 
292.06 
40.76 
232.34 
32.9b 
2l5.dl 

ORBIT  DETERMINATION  ACCURACY, 


ST 

349.6  5R 

417.4 

SS 

391.4 

CRT 

.7136  CRS 

.7562 

CST 

.9963 

LSA 

602.9  MSA 

231.3 

SSA 

14.5 

ELI 

903.9  EL2 

200.6 

ALF 

52.42 

LAUNCH  DATE  NOV  16  1966 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL 

RP  107.69  UP  .91  LOP 

RC  100.671' CL  .61  CP 

PLANETOCENTRIC  CONIC 


flight  time  74.00 


ARRIVAL  DATE  JAN  29  1969 


93.70 

65.72 

-1.32 


VL  19.266 
VP  30.056 
ZAL  61.71 


C3  419.067 

VHL  20.491 

OLA  -2.61 

RAL  352.41 

RAO  6572,2 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 29  29 

2743.44 

-27,93 

77.71 

90.00 

16  4B  49 

9949.91 

28.30 

290.49 

100.00 

a 49  37 

2464 .97 

-29.50 

98.59 

100.00 

20  11  19 

9263.21 

29.66 

236.94 

110.00 

9 55  4 

2260.09 

-33.76 

42.53 

110.00 

21  22  21 

9060.66 

34.10 

222.13 

differential  CORRECTIONS 
TOE-1.0636  TRA-2.9000  TC3  -.1169 
ROC-1.4069  RRA  .6093  RC3 
FOE  .4176  FRA  .6512  FC3 

BOE  1.6296,  BRA  2.6276  BC3 

LAUNCH  DATE  NOV  16  I960 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  93.70 

RP  107.67  LAP  .74  Lop  66.95 

RC  96.647  CL  .64  CP  -1.35 

PLANETOCCNTRIC  CONIC 


DISTANCE  131.391 

GAL  37.71  A7L  66.96  HCA  32.02  SNA  65.00  ECC  .64679  INC  1.0379  Vl  30.120 

CAP  -56.50  AZP  69.12  TAL  171,46  TAP  203.46  RCA  13.02  APO.  156.96  V2  35.166 

ZAP  36.61  ETS  175.66  ZAE  126.40  ETE  163.51  ZAC  39.91  ETC  153.40  ClP  36.79 


INJ  RT  ASC 
296.96 
259.77 
296.62 
299.60 
296.36 
299 .6Z 

MID-COURSE  EXECUTION  ACCURACY 

24.0 


3.26 

VHP  31.092 

OPA  -23.29 

RAP  305.61 

ECC  7.9103 

1 AZMTH 

INJ  tIHE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

94.66 

6 15  13 

2143.4 

-26.96 

69.17 

91.09 

20  21  15 

4949.5 

26.15 

249.63 

95.03 

9 51  2 

1665. 0 

-26.49 

49:69 

90.97 

21  39  22 

4663.2 

29.69 

230.14 

99.54 

10  33  4 

1660.1 

-32.69 

33.46 

90.74 

22  46  42 

4460.9 

33.90 

212.90 

ORBIT  determination  ACCURACY 


-.1169 

BAU 

.6570 

SCT 

696.7  SCR 

474  .4 

SC3 

-.0049 

FAU 

.00975 

RRT 

-.0566  RRF 

.0531 

RTF 

-.0201 

BSP 

2192 

sea 

1016.3  R23 

-.0005  R13 

.1170 

FSP 

-90 

SCI 

699.3  SC2 

473.3 

THA 

.6467 


ST 

CRT 

LSA 

ELI 


364.5  SR 
.7129  CRS 
624.2  MSA 
916.9  EL2 


421.6  SS  366.0 
.7576  CST  .9962 
237.2  SSA  14.7 
206.5  AlF  50.63 


FLIGHT  riP€  76.00 
DISTANCE  156.996 

VL  16.030  CAL  39.63  AZL  66.72  HCA  35.29  SMA  66.32 

VP  30.462  CAP  -54,12  AZP  60.96  TAL  170.49  TAP  205.74 

ZAL  60.33  ZAP  39.31  ETS  175,61  ZAE  126.13  ETE  163.63 


ARRIVAL  CATE  JAN  31  1969 


ECC  .62306  INC  1 .2792  VI  30.120 
RCA  15.27  APO  157.37  V2  35.196 
ZAC  41.51  ETC  154.30  ClP  35.29 


C3  366.600 

VHL  19.713 

OU  -1 .65 

RAL  3$3.99 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

90.00 

7 26  33 

2799.54 

-26.02 

90.00 

16  59  7 

9916.46 

26.32 

100.00 

6 49  2 

2499.93 

-29.59 

100.00 

20  21  19 

9293.31 

29.69 

110.00 

9 59  16 

2292.90 

-33.66 

110.00 

21  31  32 

9033.90 

34.16 

differential 

CORRECTIONS 

RAO  6572.1 
INJ  UONC 
76.06 
256.22 
99.69 
236.71 
43.49 
22P.00 


PTH  3.26  VHP  30.050  OPA  -22.97  RAP  307.46  ECC  7.3954 


INJ  RT  ASC 

INJ  kZMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

297.96 

94.26 

6 14  33 

2159.9 

-27.13 

70.32 

299.96 

09.91 

20  31  5 

4916.9 

26.00 

247.57 

297.65 

94.46 

9 30  42 

1699.9 

-26.66 

50.97 

259.96 

09.60 

21  46  52 

4693.3 

29.54 

227.93 

297.43 

94,96 

10  33  30 

1692. ^ 

-32.60 

34.41 

299.93 

09.46 

22  59  26 

4433.5 

33.73 

210.78 

TOE-1 .0771  TRA-2.9339  TC3  -.1247  BAU  .6464 
ROE-1.4454  RRA  .7934  RC3  -.0096  FAU  .00971 
FOE  .4399  fra  .6615  FC3  -.0216  BSP  2326 
BOE  1.6026  BRA  2.6952  0C3  .1246  FSP  -55 


MIO-OOURSC  EXECUTION  ACCURACT 
SCT  939.4  SCR  479.6  SC3  25.6 
RRT  -.0604  RRF  .0991  RTF  -.6656 
SCB  1094.9  R25  -.0007  Rl 3 .6660 

SCI  940.0  SC2  476.7  THA  177.61 


ORBIT  DETERMINATION  ACCURACY 


ST 

363,5  SR  - 

425.6 

SS 

364.6 

CRT 

.7116  CRS 

.7569 

CST 

.9961 

LSA 

646.0  MSA 

242.6 

SSA 

14.9 

ELI 

530.7  El2 

216.1 

alf 

49.18 

1 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  DATE  NOV  16  1963  FLICHT  TIME  78.00  ARRIVAL  DATE  FEB  Z 1969 

heliocentric  conic  distance  141.942 

RL  147.92  LAL  '.00  LOL  53.70  VL  16.754  CAL  34.12  AZL  88.51  MCA  38.49  SNA  87.68  ECC  .79891  INC  1 .4851  Vl  30.120 

RP  107.64  lap  .92  LOP  92.18  VP  30.859  CAP  -51,85  AZP  88.84  TAL  169.52  TAP  208.01  RCA  17,63  APO  157.72  V2  35.206 

RC  96.423  CL  1.09  CP  -1 .38' ZAL  58.99  ZAP  33.84  ETS  175.74  ZAE  J25.92  ETE  184.16  ZAC  43.15  ETC  155.15  CLP  33.82 

PLANETOCENTRIC  CONIC 

C3  359.787  VHL  18.968  OLA  -1. 10  RAL  354.72  RAO  6572.0  VEL  21.934  PTH  3.23  VHP  29.040  OPA  -22.63  RAP  309.36  ECC  6,9212 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 27  30 

2775.01 

-28.09 

80.00 

258.91 

93.72 

8 13  49 

2175.0 

-27.28 

71  .4^ 

90.00 

19  9 13 

5487.24 

28^29 

253.94 

260.08 

88.77 

20  40  40 

4887.2 

27.82 

245.50 

100.00 

8 48  2D 

2514.27 

-29,66 

€0.71 

258.79 

93.90 

9 30  14 

1914.3 

-28 .80 

52.01 

100.00 

20  31  4 

5223.21 

29.86 

234.48 

2^.04 

88.62 

21  58  8 

4623.2 

29.35 

225.71 

110.00 

9 55  24 

2304.52 

-33.93 

44.41 

258.42 

94.44 

10  33  48 

1^4.3 

-32.94 

35.31 

110.00 

21  40  ^ 

5005.93 

34.14 

217,84 

259.90 

88.20 

23  3 56 

4405.9 

33.52 

208.66 

DIFFERENTIAL  CORRECTIONS  MJ0-C0UR9E  EXECUTION  ACCURACV  OR8IT  DETERMINATION  ACCURACT 


TDE-1 .0878 

TRA-2.5655  TC3 

-.1324  8AU 

.6377 

SGT 

980.3  8GR 

484.7 

SG3 

27.7 

ST 

402.8 

SR 

429.2 

SS 

401,7 

ROE-1 .4017 

RRA  .7763  RC3 

-.0068  FAU 

.00969 

RRT 

-.0625  RRT 

.0571 

RTF 

-.6823 

CRT 

.710) 

CRS 

.7600 

CST. 

.9959 

FOE  .4539 

fra  ,9119  FC3 

-.0233  BSP 

2527 

SG6 

1093,6  R23 

-.0007 

R13 

.6825 

LSA 

667.9 

MSA 

248.2 

SSA 

15.1 

BOC  1.7743 

BRA  2.6604  BC3 

.1326  FSP 

-61 

SGI 

9$0.9  SG2 

483.5 

THA 

177.66 

ELI 

544.5 

EL2 

223.6 

ALF 

47.56 

LAUNCH  DATE  NOV  16  1968 

flight  time 

80.00 

arrival 

DATE 

FEB 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  147.420 

RL  147.92  LAL  -.00  LOL  53.70  VL  17.439  CAL  32.54  AZL  88.34  HCA  41.72  SMA  89.06  ECC  .77453  INC  1.6636  Vl  30.120 

RP  107.61  LAP  1.11  LOP  95.41  VP  31,245  CAP  -49.70  AZP  88.76  TAL  168.55  TAP  210.28  RCA  20.08  APO  158.03  V2  35.214 

RC  94.200  CL  1.34  CP  -1.42  ZAL  57.70  ZAP  32.40  ETS  175.64  tkt  125.76  ETE  184.50  ZAC  44.82  ETC  155-94  CLP  32.37 

PLANETOCENTRIC  CONIC 

C3  333.224  VHL  18.254  DU  -.35  RAl  355,81  RAO  6571,9  VEL  21.320  PTH  3.21  VHP  28.060  OPA  -22.27  RAP  311.25  ECC  6.4840 


LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 26  18^ 

2789.87 

-28.15 

81 .09 

259.75 

93.18 

8 12  48 

2189.9 

'27.41 

72.50 

90.00 

19  19  6 

5455.80 

28.22 

251.64 

260.13 

87.62 

20  SO  2 

4855.8 

27.60 

243.03 

100.00 

8 47  29 

2528.01 

-29,72 

61.73 

259.65 

93.37 

9 29  37 

19ZB.0 

-28.93 

53.01 

100.00 

20  40  37 

5192.89 

29.79 

232. B3 

260.05 

87,44 

22  7 9 

4592.9 

29.12 

223.49 

110.00 

9 35  21 

2315.57 

-33,  W 

45.28 

259.33 

93.93 

10  33  57 

1715.6 

-33.07 

36.16 

110.00 

21  49  14- 

4978.10 

34.06 

215.67 

259.81 

86.92 

23  12  12 

4378.1 

33.26 

206.52 

differential  CORRECTIONS  NID-COURSC  EXECUTION  ACCURACY  0R8IT  OETERHINATIOn  ACCURACY 

TOE-1.1010  TRA-2.5999  TC3  -.1407  6AU  .6276  SCT  1024.2  SCR  489.0  SC3  29.7  ST  423.8  SR  432.1  SS  419,2 

ROE-1.3378  RRA  .7583  RC3  -.0079  FAU  .00966  RRT  -.0642  RRF  ,0589  RTF  -.6984  CRT  .7088  CRS  .7611  CST  .9957 

FOE  .4726  FRA  .9453  FC3  -.0251  6SP  2678  SCO  1159.0  R23  -.0010  R13  .6986  LSA  691.1  HSA  253.2  SSA  15.3 

eOE  1.7481  BRA  2.7082  8C3  .1409  FSP  -66  SCI  1024.8  SC2  487.7  THA  177.73  ELI  559.5  £l2  230.9  AlF  45.79 


LAUNCH  DATE  NOV  16  1 968  FLIGHT  TINE  82.00  ARRIVAL  DATE  FE0  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  153.023 


RL  147;92 

LAL 

-.00 

LOL  53^ 
LOP  9f^ 

VL  18.088 

gal  31 .08 

AZL  88.18 

HCA 

44.96 

SMA  90.45 

ECC  .75004 

INC 

1 .6209 

Vl 

30.120 

RP  107.59 

LAP 

1.29 

VP  31.620 

GAP  -47.66  AZP  88.7) 

TAL 

1I7.59 

TAP  212.55 

RCA  22.61 

APO 

158.30 

V2 

35,222 

RC  91 .981 

OL 

1.61 

GP  -1 .46 

ZAL  56.45 

ZAP  30:97  ETS  175.54 

ZAE 

125.66 

ETE  184.86 

ZAC  46.52 

ETC 

156.69 

CLP 

30.94 

PLANETOCENTRIC  CONIC 

C3  308.710 

VHL 

17.570  OLA  .39  RAL  356.86 

RAO  657) .8 

VEL  20.737 

PTH 

3.18 

VHP  27,109 

OPA  -21.89 

RAP 

313.16 

ECC 

6.0806 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

24  59 

2804.12 

-28.20 

82.J8 

260.52 

92.66 

$ n 43 

2204.1 

•27.53 

73.52 

90.00 

19 

28  46 

5424.11 

28.11 

249.33 

260.11 

86.46 

20  59  10 

4824.1 

27.33 

240.75 

100.00 

8 

46  30 

2541.15 

-29.77 

62.70 

260.44 

92.86 

9 28  52 

1941 .2 

'29.05 

53.97 

100.00 

20 

49  56 

5162.30 

29.68 

229.96 

260.00 

86.25 

22  15  58 

4562.3 

28.84 

221 .25 

110.00 

9 

55  10 

2326.24 

-34.03 

46.11 

260.16 

95.44 

to  33  56 

1726.2 

•33.18 

36.97 

110.00 

21 

57  45 

4949.98 

33.94 

213.49 

259.64 

85.63 

23  20  15 

4350.0 

32,96 

204 . 38 

DIFFERENTIAL  CORRECTIONS  MJO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 


TDE-1. 1140 

TRA-2.6342  TC3 

-.1492  BAU 

.6168 

SCT  1069.9  SGR 

492.6 

SC3 

31.9 

ST 

445.7 

SR 

434.5 

SS 

437. 1 

RDE-1 .3137 

RRA  .7392  RC3 

-.0091 

FAU 

.00965 

RRT  -.0657  RRF 

.0607 

RTF 

-.71 39 

CRT 

.7076 

CRS 

.7621 

CST 

.9955 

FOE  .4917 

FRA  .9752  FC3 

-.0271 

BSP 

2834 

see  Jizt.8  R23 

-.0012 

R13 

.7140 

LSA 

715.3 

MSA 

257.9 

SSA 

15.5 

BOE  1.7224 

BRA  2.7360  BC3 

.1494 

FSP 

-72 

SGI  1070,5  SG2 

491.3 

THA 

177.80 

ELI 

575.1 

EL2 

237.9 

ALF 

43.97 

LAUNCH  DATE  NOV  16  1968 

flight  TIME 

84.00 

.j 

-< 

> 

1 

DATE 

FEB 

a 1969 

heliocentric  CONIC  DISTANCE  158.743 

RL  147.92  LAL  -.00  LOL  33.70  VL  18.701  CAL  29.71  AZL  88.04  HCA  48.20  SMA  91 .87  ECC  .72560  INC  1.9614  Vl  30.120 

RP  107.57  lap  1.46  LOP  101 .89  VP  3j  .983  CAP  -45.70  AZP  88.69  TAL  166.63  TAP  214.83  RCA  25.21  APO  158.53  V2  35.229 

RC  89.765  CL  1.88  CP  -1.50  ZAL  55.24  ZAP  29.57  ETS  175.41  ZAE  125.62  ETE  185.24  ZAC  48.25  ETC  157.39  CLP  29.53 

PLANETOCENTRIC  CONIC 


C3  286.067 

VHL 

16.914 

OLA  1.13  RAL  357.86 

RAO  6571 . 

,7  VtL  20.184 

PTH 

3.15 

VHP  26.184 

OPA  -21.48 

RAP 

3)5.09 

ECC 

5.7079 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  UT 

INJ  lONC  INJ  PT  >Se 

INJ 

AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

23  31 

2817.78 

-28.24 

83.12 

261 .21 

92.16 

8 10  29 

2217.8 

-27.64 

74.51 

90.00 

19 

38  13 

5392.10 

27.96 

247.00 

260.02 

85.31 

21  8 

5 

4792. J 

27.01 

238.46 

100.00 

8 

45  23 

2553.72 

-29.81 

63.63 

261.14 

92.37 

9 27 

57 

1953.7 

'29.16 

54.89 

100.00 

20 

59  2 

5131.40 

29.52 

227.68 

239.87 

85.06 

22  24 

34 

4531  .4 

28.52 

219.01 

110.00 

9 

54  SO 

2336.35 

-34.07 

46.90 

260.90 

92.97 

10  33 

46 

1736.4 

'33.28 

37.79 

110.00 

22 

6 5 

4921.53 

33.77 

211.28 

259.40 

84.34 

23  28 

7 

4321  .5 

32.62 

202.24 

differential  ccrrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.1 271 

TRA-2.6685 

TC3  -.1580  BAU  .6054 

SGT 

1117.9  SGR 

495.6 

SG5 

34.2 

ST  468.6 

SR 

436.2 

SS 

455.3 

ROE-1 .2695 

RRA 

.7193  RC3  -.0105 

FAU  .00966 

RRT 

-.0672  RRF 

.0625 

RTF  - 

,7288 

CRT  .7063 

CRS 

.7631 

CST 

.9953 

FOE  .5113 

FRA 

1.0078 

FC3  -.029?  BSP  ‘2992 

see 

1222.4  R23  - 

.0016 

R13 

.7289 

LSA  740.4 

HSA 

262.2 

SSA 

15.7 

BOE  1.6976 

BRA 

2.7637 

BC3  .1583  FSP  -78 

SGI 

1118.1  SG2 

494.2 

* THA  177,88 

ELI  591.7 

EL2 

244.6 

4LF 

42.  lO" 

2 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAiMCH  DATE  NOV  16  1966  FlICHT  TIME  66.00  ARRIVAL  DATE  FE6  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  164.573 

RL  147.92  LAL  -.00  LOL  53.70  VL  19.262  CAL  26.43  AZL  6T.91  HCA  *51.44  SNA  93.29  tCC  .70130  INC  2.0663  VI  30.120 

RP  107,55  LAP  1.63  LOP  105.13  VP  32.332  CAP  -43.63  kZP  66.70  TAt  165.66  TAP  2l7.l2  RCA  27.67  APO  156.72  V2  35.235 

RC  67.555  CL  2.|7  CP  -1.54  ZAL  54.06  ZAP  26.16  CTS  175.26  ZAE  125.64  ETE  165.63  2AC  50.00  ETC  156.05  ClP  26.14 

planetocentric  conic 

C3  265.139  VML  16.263  OLA  1.66  RAL  356.62  RAO  6571  .5  VEL  19.656  PTH  3.12  VHP  25.266  OPA  -21.06  RAP  317.02  ECC  5.3635 


lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 21  54 

2630.67 

-28.27 

64.06 

261 .82 

91.68 

8 9 r 

2230.9 

27.74 

75.45 

90.00 

19  47  29 

5359.76 

27.75 

244.65 

259.86 

84.15 

21  16  48 

4759.8 

26.65 

236.16 

100.00 

6 44  7 

2565.71 

-29.64 

64.52 

261.76 

91.90 

9 26  52 

1965.7 

29.25 

55.77 

100.00 

21  7 57 

5100.15 

29.31 

225.38 

259.67 

83.87 

22  32  57 

4500.2 

28.15 

216.76 

110.00 

9 54  20 

2345.90 

-34.10 

47.64 

261.57 

92.53 

JO  33  26 

1745.9 

■33.37 

38.48 

110.00 

22  14  13 

4692.73 

33.55 

209.06 

259.10 

83.04 

23  35,46 

4292.7 

52.23 

200.08 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOe-1.1398 

TRA-2.7021 

TC3  -.1670  0AU  .5934 

SCT 

1166.8  SGR 

497.9  SC3 

36.6 

ST 

492.5 

SR 

437.4 

SS  474.0 

ROE-1 .2252 

RRA  .6966 

RC3  -.0120  FAU  .00967 

RRT 

-.0686  RRF 

.0642  RTF  -. 

.7430 

an 

.7050 

CRS 

.7640 

CST  .9951 

FOE  .5315 

FRA  1.0411 

FC3  -.0316  8SP  3163 

see 

1268.6  R23 

-.0019  R13 

.7431 

LSA 

i 766.5 

MSA 

266.1 

S5A  15.9 

60E  J.6734 

0RA  2.7909  6C3  .1674 

FSP  -65 

SCI 

1167.4  SG2 

496.4  THA  177.95 

ELI 

609.0  El2 

250.8 

AlF  40.21 

LAUNCH  GATE  NOV  16  1966  FlJCHT  TIPC  $6,00  ARRIVAL  DATE  FE6  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  17D.506 

RL  147.92  LAL  -.OD  LOL  53.70  VL  19.631  CAL  27.22  AZt  67.60  HCA  54.69  SNA  94.72  ECC  .67724  INC  2.2045  VI  30.120 

RP  107.53  LAP  1.60  LOR  106.57  VP  32.669  CAP  -42.09  ATP  66.73  JAL  164.74  TAP  219.42  RCA  30.57  APO  156.67  V2  35.240 

RC  65.353  CL  2.4#  CP  -1.59  ZAL  52.96  ZAP  26.61  CTS  175.06  ZAE  125.71  ETC  166.05  ZAC  51.77  ETC  156.67  ClP  26.77 

Planetocentric  conic 

C3  245.765  VHL  15.676'DU  2,59  RAL  359.73  RAO  6571.4  19.160  PTH  3.09  ^ 24,413  OPA  -20.61  RAP  316.96  ECC  5.0450 


LNCH  AZMTH 

LNCH  TI»C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 ZO  8 

2843.42 

-28.29 

89.00 

262.34 

91 .22 

8 7 31 

2243.4 

-27.82 

76.36 

90.00 

19  56  33 

5327.02 

27.51 

242.29 

259.63 

82.99 

21  29  20 

4727.0 

26.25 

233.85 

100.00 

8 42  4J 

2577,16 

-29.86 

65.37 

262.30 

91.46 

9 29  38 

1977.2 

-29.34 

56.61 

100.00 

21  16  41 

5068.31 

29.06 

223.06 

259.41 

82.67 

22  41  10 

4468.9 

27,74 

2)4.50 

110.00 

9 S3  4R 

2354.90 

-34.13 

48.34 

262.14 

92.12 

JO  32  96 

1754.9 

-33.46 

39.17 

110.00 

22  22  10 

A86S.54 

33.29 

206.82 

258.T3 

81.74 

23  43  13 

4263.5 

31.79 

197.92 

DIFFERENTIAL  CORRECTIONS  MlO-COUiSC  CNECUTION  ACCURACV  OR0IT  OETERHINATION  ACCURACV 


TDC-J.1522 

TRA 

-2.7350  TC3 

-.1762  8AU 

.5807 

SCT  1218.1  SGR 

499.9 

SG3 

39.3 

ST 

5)7.4  SR 

437.9 

SS 

493.1 

RDC'1.1809 

RRA 

.6773  RC3 

-.0136  FAU 

.00971 

RRT  -.0699  RRF 

.0698 

RTF 

-.7967 

CRT 

.7037  CRS 

.7649 

CST 

.9949 

FOE  .5522 

FRA 

J .0752  FC3 

-.0342  65P 

3338 

sea  1316.9  R23 

-.0023  R13 

.7568 

LSA 

793.6  MSA 

269.5 

S5A 

16.0 

aOC  1.6499 

BRA 

2.8176  eC3 

.1767  FSP 

-92 

SCI  1218.7  SG2 

498.0 

THA 

178.03 

ELI 

627.4  EL2 

256.6 

ALF 

38.50 

LAUNCH  DATE 

NOV 

16  1968 

flight  time 

90.00 

ARRIVAL 

DATE 

FEB 

14  1969 

HELIOCENTRIC  CONIC  DISTANCE  176.536 

RL  147.92  LAL  -.00  La  53.70  VL  20.350  CAU  26.07  AZL  67.69  HCA  57.93  SMA  96.15  ECC  .65351  INC  2.3116  VI  30.120 

RP  107.52  LAP  1.9f  LOP  111.61  VP  32.991  CAP  -40.34  AZP  66.77  TAL  163.61  TAP  221.74  RCA  33.32  APO  156.99  V2  35,245 

RC  63.156  CL  2.60  CP  -1.65  ZAL  51 .66  ZAP  25.46  ETS  174.66  ZAE  125.65  ETE  166.46  ZAC  53.57  ETC  159.26  CLP  25.41 

PLANETOCENTRIC  CONIC 

C3  227,661  VHL  15.096  OLA  3.31  RAL  .60  RAO  6571.3  VEL  16.667  PTH  3.06  VHP  23.563  OPA  -20.14  RAP  320.91  ECC  4.7503 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 18  12 

2855.45 

-28.31 

85.88 

262.79 

90.78 

8 5 47 

2255.4 

-27.90 

77.23 

90.00 

20  5 26 

5293.85 

27.2) 

239.91 

259.34 

81.83 

21  33  40 

4693.9 

25.80 

23) .52 

100.00 

8 41  5 

2588.09 

-29.88 

66.19 

262.76 

81.03 

9 24  13 

1988,1 

-29.41 

57.4) 

100.00 

21  25  14 

5036.45 

28.76 

220.72 

259.08 

81.48 

22  49  11 

4436.4 

27.28 

212.23 

110.00 

9 52  53 

2363.37 

-34,14 

49.00 

262.64 

91.73 

10  32  16 

1763.4 

-33.53 

39.82 

110.00 

22  29  56 

4833.92 

32.98 

204.57 

258.30 

80.44 

23  50  30 

4233.9 

31,3) 

195.74 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOE* 

■1.1644 

TRA-2.7669 

TC3 

-.1856  6AU 

.5675 

SCT 

1271 .2  SGR 

500.4 

SG5 

42.2 

ST 

543.3  SR 

437.8 

55 

512.8 

ROE- 

•1.T366 

RRA  .6553 

RC3 

-.0155 

FAU 

.00976 

RRT 

-.0711  RRF 

.0675 

RTF 

-.7698 

CRT 

.7024  CRS 

.7658 

CST 

.994  7 

FOE 

.5736 

FRA  1.1102  FC3 

-.0371 

BSP 

3522 

see 

1366.2  R23 

-.0028 

R13 

.7699 

LSA 

821 .8  MSA 

272.5 

SSA 

16.2 

BOE 

1 .6272 

BRA  2.8435 

BC3 

.1863 

FSP 

-100 

SCI 

1271.8  SG2 

498.9 

mA 

178.10 

EU 

646.8  CL2 

261 .8 

ALF 

36.40 

LAUNCH 

DATE  NOV  16  1968 

FLIGHT  TIME 

92.00 

arrival 

DATE 

FEB 

16  1969 

HELIOCENTRIC  CONIC  DISTANCE  162. 655 

RL  147.92  LAL  -.00  La  53.70  VL  20.640  CAL  24.99  AZL  67,59  Ha  61.17  SNA  97.56  ECC  .63017  INC  2.4J14  VI  30.120 

RP  107.51  Lap  2.11  LOP  114.66  VP  33.301  CAP  -38.69  AZP  68.64  TAL  162.90  TAP  224.07  RCA  36.09  APO  159.07  V2  35.249 

RC  60.975  CL  3.13  CP  -1.71  ZAL  50.65  ZAP  24.12  ETS  174.61  ZAE  126.05  ETE  166.94  ZAC  55.39  ETC  159.61  ClP  24.06 

PLANETOCENTRIC  CONIC 


C3  211.312 

VHL 

14.537 

OLA  4 .04 

RAL  1.43 

RAO  6571 , 

.2  vet  18.238 

PTH  3,02 

VHP  22. 

.737 

OPA  -19.65 

RAP 

322.86 

ECC 

4.4777 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

16  5 

2866.99 

-28.31 

86.72 

263. J5 

90.36 

8 3 

52 

2267.0 

■27.96 

78.07 

90.00 

20 

14  10 

5260.21 

26.86 

237.51 

258.99 

00.68 

21  41 

51 

4660.2 

25.29 

229.19 

100.00 

8 

39  19 

2598.52 

-29.89 

66.96 

263.13 

90.62 

9 22 

37 

1998.5 

■29.48 

58.18 

100.00 

21 

33  37 

5003.91 

28.41 

218.37 

258.70 

80.28 

22  57 

1 

4403.9 

26.77 

209.95 

110.00 

9 

51  54 

2371 .34 

-34.16 

49.63 

263.04 

91.36 

10  31 

25 

1771.3 

'53.59 

40.43 

110.00 

22 

37  32 

4803.85 

32.61 

202.30 

257,81 

79.14 

23  57 

36 

4203.8 

30.77 

193.56 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  OETERMINATION  ACCURACV 

TOC-1.1760 

TRA- 

•2.7973 

TC3  -.1952  6AU  .5535 

SCT  1326.0  sat 

500.5  SC3 

45.2 

ST  570.1 

SR 

437.) 

SS 

533.0 

ROE-1 .0925 

RRA 

.6529  BC5  -.D17J  fM  .00963 

RRT 

-.0723  RRF 

.0691  RTF  - 

.7823 

CRT  .7012  CRS 

.7666 

CST 

.9944 

FOE  .5957 

FRA 

1 .1461 

FC3  -.0403 

BSP  3721 

see 

14J7.4  R23  - 

.0032  R13 

.7824 

LSA  851.1 

MSA 

275.0 

SSA 

16.3 

80C  1.6051 

BRA 

2.8680 

0C3  .1959  FSP  -108 

SGI 

1326.6  SG2 

499.0  THA  178.18 

Eli  667.2 

El2 

266.3 

alf 

34.51 

3 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  MOV  16  1966 


FUOHT  time  94.(30 


A(?fflVAL  CATE  FE8  IB  1969 


HELIOCENTRIC  CONIC 


OISTANCE  183.859 


RL 

147 

.92 

LAL 

-.00 

LOt 

53. 

.70 

VL 

21 

.303 

OAL 

23. 

.96 

A2L 

87, 

.49 

HCA 

,64 

.42 

SMA 

99.00 

ECC 

.60729 

INC 

2.5052 

VI 

30. 

120 

RP 

107 

.50 

LAP 

2.26 

LOP 

118. 

.10 

VP 

33 

,596 

CAP 

-37. 

.12 

A7P 

88. 

.92 

TAL 

162 

.00 

TAP 

ZZ6.4Z 

RCA 

38 

,3B 

APO 

159.13 

V2 

35. 

253 

RC 

78.802 

GL 

3.48 

CP 

-1. 

.77 

7AL 

49.86 

2AP 

22, 

.80 

ETS 

174. 

.31 

7AE 

126 

.32 

ETE 

167.42 

7AC 

57. 

.22 

ETC 

160.33 

CLP 

22.73 

PLANE TOCENTRIC  CONIC 
C3  195.979  VHL  13.999  OLA 


4.76  WL  2.22  «40  6571.1  VEL  17.813  PTH  2.99  VHP  21.933  OPA  -19.14  RAP  324.82  ECC  4,2253 


LNCH  A7M7H 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 13  47 

2878.07 

-28.32 

87.53 

263*43 

89.95 

8 1 45 

2278.1 

-28.02 

78.se 

90.00 

20  22  45 

5226.05 

26.46 

235.09 

258.58 

79.53 

21  49  51 

4626.1 

24.74 

226. S4 

100.00 

8 37  22 

2608.48 

-29.89 

€7.70 

263.42 

90.23 

9 20  50 

2008.5 

-29.54 

58.91 

100.00 

21  41  51 

4970.87 

28.01 

215.99 

258.25 

79.10 

23  4 42 

4370.9 

26.22 

207.65 

110.00 

9 50  44 

2378 .83 

-34.17 

50.21 

263.37 

91 .02 

10  30  23 

1778.8 

-33.65 

41  .01 

110.00 

22  44  58 

4773.29 

32.20 

200.01 

257.26 

77.85 

24  4 31 

4J73.3 

30.19 

191.37 

differential  CORRECTIONS 
TDE-1.1871  TRA-2.8261  TC3 
roe-1.0485  RRA  .6101  RC3 
FOE  .6187  FRA  1.1830  FC3 
^ eOE  1.5838  6RA  2.8912  6C3 

MUNCH  DATE  NOV  16  1968 

HELIOCENTRIC  CONIC 


.2048 

-.0197 

.0438 

.2057 


6AU  .5390 
FAU  .00992 
eSP  3934 
FSP  -117 


HIO-COURSe  EXECUTION  ACCURACV 
S6T  1382.7  SCR  500.0  SC3  48 


0R6IT  OETERMINATION  ACCURACr 


«?T  -.0754  RRF  .0707  RTF 
see  1470.3  R23  -.0037  R13 
SCI  1383.5  S62 


5 

.7942 
.7943 
498.4  THA  178.25 


ST 

598.0  SR 

435.7 

ss 

553.7 

CRT 

.6999  CRS 

.7675 

CST 

.994? 

LSA 

881.5  MSA 

276.9 

SSA 

16.4 

Etl 

688.8  EL2 

270.1 

alf 

32.65 

Flight  time  96.00 
DISTANCE  195.140 


arrival  date  F£0  20  1969 


RL  147.92 

LAL  -.OD 

La 

53.70 

yfi  21.741 

CAL  22.98 

AZt  87.41 

HCA  67,67 

SNA  100.41 

ECC  .58493 

INC  2.5941 

VI 

30.120 

RP  107.49 

LAP  2.40 

LOP  121.35 

VP  35.878 

CAP  -35.60 

AZP  89.01 

TAL  161.1] 

TAP  228.78 

RCA  41.68 

APO  159.15 

V2 

35.255 

RC  76.644  Cl  3.85 

PLANETOCENTRIC  CONIC 

CP 

-1.84 

ZAl  48.92 

ZAP  21 .49 

ETS  175.95  7AE  126.66 

ETE  187.93  ZAC  59.08 

ETC  160.83 

CLP 

21.41 

C3  181.789 

VHL  13.483 

OLA 

5.48 

RM.  ?. 96  RAO  6571.0 

VEL  17.410 

PTH  2,96 

VHP  21.151 

OPA  -18.62 

RAP  326.78 

ECC 

3.9916 

LNCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

90.00 

7 11  J7 

2888.75 

-a. 31 

88.31 

263.63 

89.56 

7 59  25 

2288.8 

-28.07 

79.66 

90.00 

20  31  11 

5191.54 

26.01 

232.65 

258.11 

78.38 

21  57  43 

4591.3 

24.14 

224.47 

100.00 

8 35  13 

2618.03 

-29.89 

68.41 

263.64 

89.86 

9 18  51 

2018.0 

-29.59 

59.62 

100.00 

21  49  56 

4937.29 

27.55 

213.60 

257.74 

77.92 

23  12  14 

4337.3 

25.61 

205.34 

110.00 

9 49  23 

2385.88 

-34.18 

50.76 

263.61 

90.69 

10  29  9 

1785.9 

-33.70 

41.55 

00*00 

22  52  15 

4742.21 

31.73 

197.71 

256.65 

76,56 

24  11  17 

4142.2 

29.56 

189.17 

differential  CORRECTIONS 

MID-COURSE  EICCUTICN  ACCURACV 

OR0IT  DETERMINATION  ACCURAC7 

TOE-1.2022  TRA-2.8575  TC3 

-.2154 

6AU 

.5263 

SCT  1444.5  SCR 

498.6  SC3 

32.1 

ST 

628.7  SR 

433.5 

SS 

575.6 

ROE-1.0047  RRA  .5871  RC3 

-.0221 

FAU 

.O1C3O0 

RRT  -.0736  RRF 

.0721  RTF 

-.8055 

CRT 

.6995  CRS 

.7685 

CST 

.9940 

FOE  .6432  FRA  1.2217  FC3 

-.0476 

BSP 

4049 

see  1528.1  R23 

-.0048  R13 

.8056 

LSA 

914.8  MSA 

278.1 

S'SA 

16.6 

aOE  {.5667  8RA  2.9172  6C3 

.2165 

FSP 

-126 

SCI  1445.0  SC2 

497,1  THA 

178.35 

ELI 

713.1  Cl2 

273.1 

alf 

30.73 

LAUNCH  date  NOV  16  1968 


flight  tine  98.00 


arrival  cate  FE8  22  1969 


heliocentric  conic 


RL 

147.92  LAL 

-.00 

La 

53.70 

VL 

RP 

107.48  LAP 

2.53 

LOP 

124.60 

VP 

RC 

74.503  CL 

4.24 

CP 

-1.92 

ZAL 

PL A^C  TOCENTRIC  CONIC 

C3 

168.654  VHL 

12.987 

OLA 

6.21 

ral 

OISTANCE  201.493 

22.154  GAL  22.04  A2L  87.32  HCA  70.91  SNA  101.81  ECC 

34.146  GAP  -34,14  A2P  89.12  TAL  160.25  TAP  231.16  RCA 

48.01  2AP  20.19  ETS  173.51  7AE  127.07  ETE  188.47  7AC 


.56311  INC  2.6789  VI  30.120 
44.48  APO  159.14  V2  35.257 
60.95  ETC  161 .29  CLP  20.10 


3.67  RAO  6570.8  VEL  17.029  PTH  2.93  VHP  20.389  OPA  -18.08  RAP  326.74  ECC  3.7756 


LNCN  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAI 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

7 8 34 

2899.07 

-28.31 

69.07 

263.74 

89.18 

7 56  53 

2299.1 

-28.12 

80.41 

90.00 

20  39  30 

5156.03 

25.50 

230.18 

257.58 

77.25 

22  5 26 

4556.0 

23.49 

222 .09 

100.00 

8 32  51 

2627.20 

-29.89 

69.09 

263,76 

89.50 

9 16  58 

2027.2 

-29.64 

60.30 

100.00 

21  57  54 

4903.14 

27.04 

211.19 

257.18 

76.75 

23  19  37 

4303.1 

24.95 

203 .02 

110.00 

9 47  51 

2392.51 

-34.18 

51.^ 

263.77 

90.38 

10  27  43 

1792.5 

-33.75 

42.06 

110.00 

22  59  23 

4710.59 

SI. 21 

195.39 

256.00 

75:28 

24  17  54 

4110.6 

28.87 

186.97 

differential  corrections 

T0E-1.2UI  TffA-2.8813  TC3  - 

ROE  -.9612  RRA  .5638  RC3  - 

FOE  .6681  fra  1 .2608  FC3  - 

eOE  1.5462  BRA  2.9360  8C3 

LAUNCH  DATE  NOV  16  1968 

HELIOCENTRIC  CONK 


.2248 

0247 

0521 

.2262 


BAU  .5100 
FAU  .01014 
65P  4310 

FSP  -138 


HIO-COURSE  EXECUTION  ACCURACV 
SCT  1505.9  SCR  496.5  SC3  55.9 
RRT  -.0748  RRF  .0738  RTF  -.8164 
see  1383.7  R23  -.0052  R13  .8165 

SCI  1504.4  5C2  495.0  THA  178.41 

Flight  tine  aoo.oo 

DISTANCE  207.914 


ORBIT  DETERMINATION  ACCURACY 


ST 

658.0 

SR 

430.7 

SS 

597.6 

CRT 

.6981 

CRS 

.7693 

CST 

.9938 

LSA 

947.3 

MSA 

279.0 

SSA 

16.7 

Eli 

736.6 

EL2 

275.4 

ALF 

28.99 

arrival  DATE  FEB  24  1969 


RL 

147 

.92 

LAL 

-.00 

La 

53.70 

VL 

22 

.544 

CAL 

21. 

-15 

AZL 

87.24 

HCA 

74. 

.16 

SMA 

103. 

.19 

ECC 

.54188 

INC 

2.7605 

VI 

30 

.120 

RP 

107 

.48 

LAP 

2.66 

LOP 

127.85 

VP 

34. 

.402 

GAP 

-32, 

.73 

AZP 

89.25 

TAL 

159. 

.41 

TAP 

233. 

.57 

RCA 

47.27 

APO 

159, 

.11 

V2 

35, 

.258 

RC 

72. 

381 

CL 

4.64 

CP 

-2.01 

ZAL 

47.16 

ZAP 

18. 

.90 

ETS 

172.98 

ZAE 

127. 

.56 

ETE 

189. 

.04 

ZAC 

62.83 

ETC 

161  , 

.73 

CLP 

18.80 

PLANETOCENTRIC  CONIC 
C3  156.506  VHL  12.510 
LNCH  A7MTH  LNCH  TIME 

90.00  7 5 37 

90.00  20  47  42 

100.00  8 30  17 

100.00  22  5 43 

110.00  9 46  6 

110.00  23  6 24 

differential  corrections 
TOE-1.2360  TRA-2.9193  TC3  -.2383 
ROE  -.9179  RRA  .5406  RC3  -.0275 
FOE  .6965  fra  1.3037  FC3  -.0564 
SOE  1.5395  8RA  2.9689  8C3  .2399 


OU  6.95 

ral  4.32 

RAO  6570.7 

VEL  16.668 

PTH  2.89 

VHP  19.649  OPA  -17.53 

RAP  330.70 

ECC  3.5757 

L-I  TI>C 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2909.10 

-28.29 

89.80 

26S.76 

88.82 

7 54  7 

2309.1 

-28.16 

81.14 

5120.10 

24.94 

227.70 

257.00 

76.13 

22  13  2 

4520.1 

22.78 

219.69 

2636.06 

-29.88 

69.75 

263.82 

89.15 

9 14  13 

2056.1 

-29.68 

60.95 

48^.37 

26.47 

208,76 

256.57 

75.59 

23  26  52 

4268.4 

24  .23 

200.68 

2398.79 

-34.18 

51.77 

263.85 

90.09 

ID  26  4 

1798.8 

'33.79 

42.55 

4678.40 

30.63 

193.06 

255.29 

74.02 

24  24  22 

4078.4 

28.13 

184.76 

MID-COURSE  EXECUnON  ACCURACV 
BAU  .5019  SCT  1577.9  SCR  493.6  SC3  60.1 

FAU  .01020  RRT  -.0731  RRF  .0746  RTF  -.8263 

BSP  4198  see  1653.3  R23  -.0078  R13  .8263 

FSP  -145  SCI  1578.4  SC2  492.2  THA  178.55 


ORBIT  determination  ACCURACY 


ST 

695.7 

SR 

427.0 

SS 

622.2 

CRT 

.6994 

CRS 

.7705 

CST 

.9938 

LSA 

987.7 

H$4 

278.7 

SSA 

16.9 

Eli 

768.1 

£l2 

276.4 

alf 

27.01 

4 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  NOV  16  1968  TlIGHT  TIMC  102.00  ARRIVAL  GATE  FEB  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  ^14.396 

RL  147.92  LAL  -.00  lOl  53.70  VL  22.912  CAL  20.29  All  87.16  HCA  77.41  5MA  104.55  ECC  .52127  INC  2.8394  VI  30.120 

RP  107.48  LAP  2.77  LOP  131.10  vP  34.644  CAP  -31.38  A7P  89.38  TAL  158.58  TAP  235.99  PCA  50.05  APO  159.05  V2  35.259 

RC  70.281  CL  5.07  CP  -2.10  2AL  46.34  2AP  17.63  ETS  172.34  7AE  128.12  ETE  189.65  ZAC  64.72  ETC  162.15  ClP  17.51 

PlANETOCENTRIC  CONIC 

C3  145.273  VHL  12.053  OLA  7.66  RAL  4.94  RAO  6570.6  VEL  16.328  PTH  2.86  VHP  18.929  OPA  -16.96  RAP  332.66  ECC  3.3908 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

2 27. 

2918.90 

-28.28 

90.52 

263.74 

88.46 

7 51 

6 

2318.9 

-28.19 

81  .85 

90.00 

20 

55  47 

5083.50 

24.31 

225.20 

256.38 

75.02 

22  20 

31 

4483.5 

22.02 

217.28 

100.00 

8 

27  28 

2644.66 

-29.87 

70.39 

263.79 

88.82 

9 n 

33 

2044.7 

■29.72 

61  .59 

100.00 

22 

13  27 

4832.97 

25.85 

206.32 

255.92 

74.44 

23  34 

0 

4233.0 

23.47 

198.33 

tio.oo 

9 

44  8 

2404.77 

-34.18 

52.24 

263.85 

89.82 

10  24 

13 

1804.8 

-33.63 

43.01 

110.00 

23 

13  17 

4645.63 

29.99 

190.72 

254.54 

72.77 

24  30 

42 

4045.6 

27.34 

182.54 

UFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1.2723 

TRA' 

■2.9671 

TC3  -.2554 

BAU  .4996 

SCT 

1664.4  SCR 

489.9  SC3 

64.7 

ST 

740.5 

SR 

422.6 

SS  649.2 

ROE  -.8750 

RRA 

.5174 

RC3  -.0305 

FAU  .01018 

RRT 

-.0691  RRF 

.0749  RTF  - 

.8352 

CRT 

■ .7025 

CRS 

.7721 

CST  .9940 

FOE  .7282 

FRA 

1.3500 

FC3  -.0607  BSP  3804 

see 

1735.0  R23 

-.0118  R13 

.8353 

LSA 

1 1035.0 

MSA 

277.4 

SSA  17.2 

BOE  1 .5441 

BRA 

5.0119 

BC3  .2573 

FSP  -149 

SCI 

1664.8  SC2 

488.6  THA  178.73 

ELI 

806.7 

EL2 

276.1 

AlF  24.96 

LAUNCH  DATE  NOV  16  1968  FLICHT  TIME  104.00  ARRIVAL  DATE  FEB  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  ZZ0*9l9 

RL  147.92  LAl  -.00  LOL  53.70  VL  23.259  CAL  19.47  A2L  87.08  HCA  80.65  SMA  105.88  ECC  .50123  INC  2.9164  VI  30.120 

RP  107.48  LAP  2.88  LOP  134.35  VP  34.874  CAP  -30.07  A2P  89.53  TAt  157.79  TAP  238.44  RCA  52.81  APO  158.96  V2  35.259 

RC  68.209  CL  5.5l  CP  -2.20  ZAL  45.58  ZAP  16.36  ETS  171.56  ZAE  128.77  ETE  190.30  ZAC  66.63  ETC  162.54  ClP  16.22 

PLANETOCENTRIC  CONIC 

C3  134.821  VHL  11.611  OLA  8.39  RAL  5.51  RAO  6570.4  VEL  16.005  PTH  2.82  VHP  18.226  OPA  -16.39  RAP  334.62  ECC  3.2188 
LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  IN^  TH4E  PO  CST  TIM  INJ  2 LAT  Tnj  2 LONG 

90.00  6 58  59  2928.42  -28.26  91.21  263.61  88.11  7 4 7 48  2328.4  -28.22  82.55 

90.00  21  3 46  5046.15  23.63  222.68  255.70  73.93  22  27  52  4446.2  21.20  214.85 

100.00  8 24  24  2652.95  -29.86  7l .01  263.67  88.49  9 8 37  2053.0  -29.75  62.20 

100.00  22  21  2 4796.85  25.17  203.85  255.20  7j^  23  40  59  4196.9  22.64  195.96 

110.00  9 41  55  2410.37  -34.18  52.68  263.75  89.56  10  22  5 1810.4  -33.86-  43.44 

110.00  2320  1 4612.20  29.29  188.37  253.73  71.53  243653  4012.2  26.49  180.31 

DIFFERENTIAL  CORRECTIONS  MIO-COUR9E  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 1245  TRA-2.8279  TC3  -.2191  6A0  .3997  SCT  1598.9  SCR  485.6  SC3  68.4  ST  698.0  SR  417,7  SS  654.7 

ROE  -.8331  RRA  .4934  RC3  -.0341  FAU  .01151  RRT  -.1014  RRF  .0859  RTF  -.8507  CRT  .6754  CRS  .7690  CST  .9902 

FOE  .7330  fra  1.3697  FC3  -.0739  BSP  7822  SOB  167J  .0  R23  .0091  Rl3  .8506  LSA  1005.1  MSA  282.4  S5A  16.1 

eOE  1.3995  BRA  2.8706  BC3  .2217  FSP  -2l4  SCl  1599.7  SC2  482.9  THA  17B,06  ELI  763.0  El2  281.7  ALF  25.77 


launch  DATE  NOV  16  1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  HAR  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  227.511 


RL 

147.92 

LAL  -.00 

LOL 

53.70 

VL 

23.586 

CAL 

18.69 

AZL 

87.01 

HCA 

83.90 

SMA 

107.19 

ECC 

.48193 

INC 

2.9920 

VI 

30 . 1 20 

RP 

107.48 

LAP  2.98 

LOP 

137.60 

VP 

35.092 

GAP 

-28.81 

AZP 

89.68 

TAL 

157.01 

TAP 

240.91 

RCA 

55.53 

APO 

158.85 

V2 

35.257 

RC 

66.167 

CL  5.98 

OP 

-2.31 

ZAL 

44,86 

ZAP 

15.11 

ETS 

170.59 

2AE 

129.50 

ETE 

190.99 

ZAC 

68.54 

ETC 

162.92 

CLP 

14.93 

PLANETOCENTRIC  CONIC 

C3 

125.239 

VHL  11.191 

OLA 

9.13 

RAL 

6.04 

RAD 

6570.3 

VEL 

15.703 

PTH 

2.79 

VHP 

17.545 

OPA 

-15.80 

RAP 

336.57 

ECC 

3.0611 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 55  17 

2958.02 

-28.24 

91.91 

263.42 

87.76 

7 44  15 

-2338.0 

-28.25 

83.25 

90.00 

21  11  43 

5008.13 

22.89 

220.14 

254.99 

72.86 

22  35  11 

4408.1 

20.33 

212.40 

100.00 

8 21  5 

2661 .29 

-29.84 

71.63 

263.49 

88.17 

9 5 26 

2061  .3 

-29.78 

62.82 

JOO.OO 

22  28  35 

4760.10 

24.43 

201,37 

254.46 

72.21 

23  47  56 

4160.1 

21  .76 

193.59 

110.00 

9 39  29 

2415.94 

-34.18 

53,11 

263.60 

89.30 

10  19  45 

1815.9 

-33.90 

43.88 

110.00 

23  26  4J 

4578.20 

28.53 

186.01 

252.91 

70.33 

24  42  59 

3978.2 

25.59 

178.08 

DIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE 

EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE' 

-1 .2202 

TRA-2.9309 

TC3 

-.2531 

BAU 

.4284 

SCT 

1738.1 

SCR 

480.2 

SC3 

74.2 

ST 

773.6  SR 

411.5 

SS 

691  .0 

ROE 

-.7908 

RRA  .4709 

RC3 

-.0375 

FAU 

.01112 

RRT 

-.0847 

RRF 

.0831 

RTF 

-.8560 

CRT 

.6898  CRS 

.7722 

CST 

.9921 

FOE 

.7773 

FRA  1,4287 

FC3 

-.0769  BSP 

6015 

SOB 

1803.2 

R23 

-.0047 

R13 

.8560 

LSA 

1080.7  MSA 

277.4 

SSA 

16.8 

BOE 

I .4541 

BRA  2.9685 

BC3 

.2558 

FSP 

-202 

SCI 

1738.6 

SC2 

478.4 

THA 

178.55 

Eli 

831 .2  El2 

277.2 

ALF 

22.83 

1.AUNCH 

DATE  NOV  16  1968 

flight 

TIME 

108.00 

arrival 

DATE 

MAR 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  234.143 

RL  147.92  LAL  -.00  LOL  53.70  VL  23.894  CAL  17.94  A2L  86.93  HCA  87.15  SMA  108.48  ECC  .46327  INC  3.0667  VI  30.120 

RP  107.49  LAP  3.06  LOP  140.85  VP  35.298  CAP  -27,59  A2P  89.85  TAL  156.26  TAP  243.41  RCA  58.22  APO  158.73  V2  35.256 

RC  64.161  CL  6.47  CP  -2.43  7AL  44,18  7AP  13.86  ETS  169.39  7AE  130.33  ETE  191,74  ZAC  70.46  ETC  163.28  ClP  13.65 

PLANETOCENTRIC  CONIC 

C3  116.364  VML  10.787  OLA  9.87  RAL  6.52  RAO  6570.2  VEL  15.418  PTH  2.76  VHP  16.882  OPA  -15.22  RAP  338.52  ECC  2.9151 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  UT  INJ  LONG  INJ  RT  ASC  INJ  A7NTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

90.00  6 51  16  2947.60  -28.21  92.61  263.16  87.41  7 40  23  2347.6  -28.2  7 83.95 

90.00  211935  4969.31  22.09  217.57  254.24  7l .82  22  42  25  4369.3  19.40  209.93 

100.00  8 17  29  2669.55  -29.82  72.24  263.23  87.84  9 1 58  2069.6  -29.80  63.44 

100.00  22  36  4 4722.59  23,62  190.87  253.68  71.13  23  54  46  4122.6  20.83  191.19 

110.00  93647  2421.36  -34.17  53.53  263.37  89.05  1017  9 1821.4  -33.93  44.50 

110-00  23  33  14  4543.54  27.72  183.65  252.04  69.14  24  48  58  3943.5  24.63  175.84 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE-1  .2455  TRA-2.9607  TC3  -.2665  BAU  .4J96  SCT  1821.0  SCR  474.1  SC3  79.9  ST  8l6.8  SR  404,5  SS  7l9.9 

ROE  -.7493  RRA  .4485  RC3  -.0413  FAU  .01127  RRT  -.0827  RRF  .0846  RTF  -.8638  CRT  .6918  CRS  .7735  CST  .9922 

FOE  .8128  FRA  1.4791  FC3  -.0838  BSP  5894  SC6  1881.7  R23  -.0080  R13  .8638  LSA  1128.5  MSA  274.5  SSA  17. D 

BOE  1 .4535  BRA  2.9944  BC3  .2697  FSP  -2l3  SGI  1021.5  SC2  472.4  THA  178.68  ELI  869-2  El2  274.5  AlF  21.12 


5 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  > 


LAVMCH  OAU  NOV  16  1966 

^UlOCeNTRK  CONK 

1*7,92  LAL  -.00  LOL  53.70 

ffP  107.50  LAP  3. 14  LOP  144.10 

PC  62.196  CL  6.99  CP  -2.56 

planctocentak  conk 


C3  106.163 

VHL  10.400 

OU  tO.62  AM.  6.96  RAO  6S70.1 

LNCH  AZNTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONC 

90.00 

6 46  55 

2997,30 

-26.16 

93.32 

90.00 

21  27  26 

4929.67 

21.23 

214.99 

100.00 

6 13  34 

2677.00 

-29.00 

72.06 

100.00 

22  43  20 

4604.32 

22.76 

196.36 

110.00 

9 33  49 

2426.74 

-34.16 

93.95 

110.00 

DIFFERENTIAL 

23  3»  43  4302.22 

COMECTIONS 

26.64 

101.20 

MIOH 

fLlCnr  TINE  110.00 
distance  240.614 

VL  24.164  CAL  17.23  kH  66.66  HCA  90.39  SNA  109.73 

VP  35.493  CAP  -26.42  A2P  90.02  TAL  155.53  TAP  245.93 

2AL  43,56  ZAP  12.63  ETS  167.66  ZAC  131.25  ETC  192.55 

VEl  15.149  PTH  2.72  VHP  16.237 

INJ  RT  ASC  INJ  AZNTH  INJ  TtMC 
262.62  67.05  7 36  13 

255.45  70.61  22  49  35 

262.90  67.52  6 56  11 

252.66  70.06  24  1 33 

263.07  66.60  10  14  16 

251.14  67.99  24  54  5l 


TOC-1.2512  TRA-2.9663  TC3  -.2731 

ROC  -.7063  RRA  .4264  ffC3  -.0453 

roc  .6473  FRA  1.5264  FC3  -.0926 

60C  1.4376  BRA  2.9966  BC3  .2766 

LAUNCH  DATE  NOV  16  1966 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  107.51  LAP  3.21  LOP  147.35 

RC  60.276  CL  7.53  CP  -2.7l 

planctocentrk  conk 


6AU  .4003 
FAU  .01159 
BSP  6249 
FSP  -233 


.4  SCR  467.2  SC3  65.9 
RRT  -.0651  RRT  .0679  RTF  -.6719 
see  1945.3  R23  -.0069  R13  .6720 

SCI  1666.6  SC2  465.4  THA  176*72 

FLICHT  TINE  112.00 


arrival  date  mar  6 1969 


ECC  .44526  INC  3.1409  VI  30.120 
RCA  60.67  APO  156.59  V2  55.253 
ZAC  72.39  ETC  163.61  ClP  12.37 

OPA  -14.62  RAP  340.47  ECC  2.7601 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

2557.3  -26.29  64.66 

4329.7  16.41  207.44 

2077.9  -29.62  64.05 

4064.3  19.64  166.76 

1626.7  -33.95  44.72 

3906.2  23.61  173.60 

ORBIT  OETEWINATION  ACCURACY 
ST  651.2  SR  396.7  S5  747.6 

CRT  ,6906  CRS  .7742  CST  .9919 

LSA  1169.0  NSA  271.6  SSA  17.0 

ELI  699.0  El2  27l .7  AlF  19.72 

ARRIVAL  DATE  NAR  6 1969 


DISTANCE  247.521 

VL  24.457  CAL  16.54  AZL  66.76  HCA  93.64  SNA  110.95. 

VP  35.676  CAP  -25.26  AZP  90.20  TAL  154.64  TAP  246.46 

ZAL  42.96  ZAP  11.41  CT5  165.95  ZAC  132.27  ETC  193.44 


ECC  .42797  INC  3.2152  Vl  30.120 
RCA  63.46  APO  156.43  V2  35.250 
ZAC  74.32  ETC  163.94  CLP  11.09 


C3  100.597  10.030 

OLA  11.30  RAL  7.39  RAO  6969.) 

LNCH  AZNTH 

LNCH  time 

L-I  time 

INJ  UT 

INJ  LiONC 

90.00 

6 42  S4 

2967.26 

-28.14 

94.05 

90.00 

21  35  15 

4669.10 

20.30 

212.36 

100.00 

6 9 19 

2666.41 

-29.n 

73.49 

100.00 

22  SO  51 

4645.26 

21 .63 

193.63 

110.00 

9 30  33 

2432.21 

-34,16 

54  46 

110.00 

23  46  7 

4472.22 

25.90 

176.90 

differential 

CORRECTIONS 

MIOh 

tde-1.2671  TRA-2.9636  TC3  -.2629  6AU  .3663 
ROC  -.6676  RRA  .4050  RC3  -.0497  FAU  .01106 
FDC  .6661  FRA  1.5621  PC3  -.1021  BSP  6562 
eoC  1.4323  BRA  5.0109  6C5  .2672  FSP  -250 


INJ  RT  ASC 
262.41 
252.64 
262.52 
252.02 
262.ZD 
250.22 


SCT  1966.9  SCR  459.9  SC3  92.6 
RRT  -.0656  RRF  .0911  RTF  -.6792 
9C6  2019.9  R23  -.0214  R13  .6793 

SCI  1967.3  SC2  457.7  THA  176.79 


2.69  VHP  15.610  OPA  -14.04  RAP  342.40  ECC  2.6556 


INJ  AZNTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

66.69 

7 31  41 

2367.3 

-26.30 

65.39 

69.62 

22  56  44 

4269.2 

17.37 

204.93 

67.19 

6 54  5 

2066.4 

-29.64 

64.69 

69.06 

24  6 17 

4045.3 

16.79 

166.36 

66.55 

10  11  5 

1632.2 

-33.96 

45.14 

66.87 

25  0 39 

3672.2 

22.54 

171  .36 

ORBIT  DETERMINATION  ACCORACr 


LAUNCH  DATE  NOV  16  2 966 

HELIOCENTRIC  CONK 
RL  147.92  LAL  -.00  LOL  53.70 

RP  107.52  LAP  3.27  LOP  150.60 

RC  56.412  CL  6.11  CP  -2.66 

PLANE TOCENTRK  CONK 


flight  time  114,00 


ST 

692.4  SR 

506.0 

SS 

776.0 

CRT 

.6911  CRS 

.7752 

CST 

.9916 

LSA 

1216.5  NSA 

266.1 

SSA 

17. 1 

Eli 

935.6  El2 

267.5 

ALF 

16.27 

ARRIVAL 

DATE 

NAR 

ID  1969 

DISTANCE  254.259 

VL  24.714  CAL  15.69  AZL  66,71  HCA  96.66  SNA  112.13 

VP  55.649  CAP  -24.16  AZP  90.39  TAl  154.17  TAP  251 .05 

ZAL  42.45  ZAP  10.21  ETS  163.45  ZAE  133.39  ETE  194.40 


ECC  .41133  INC  3.2900  vj  30.120 
RCA  66.01  APO  156.25  V2  35.246 
ZAC  76.25  ETC  164.24  CLP  9.60 


C3  93.6)6 

VHL  9.676 

OLA  12.15 

RAL  7.70 

RAO  6569.6 

LNCH  AZNTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONC 

90.00 

6 37  10 

2977.60 

-28. to 

94.60 

90.00 

21  43  5 

4647.76 

19.30 

209.75 

100.00 

6 4 43 

2695.24 

-29.74 

74,15 

100.00 

22  56  13 

4605.37 

20.04 

191.28 

110.00 

9 26  56 

2437.64 

-34.15 

54.62 

110.00 

differential 

23  52  27  4435.54 

CORRECTIONS 

24.69 

176.52 

Nio-a 

toe-1.2759  TRA-2.9687  TC3  -.2692 
ROE  -.6279  RRA  .3642  RC3  -.0543 
FOE  .9266  FRA  1.6373  FC3  -.1131 
0OE  1.4220  BRA  3.0133  6C3  .2942 

launch  date  NOV  16  1966 

heliocentric  CONK 
Rl  147.92  LAL  -.00  LOl  53.70 

RP  107.53  LAP  3. 31  LOP  153,65 

RC  56.605  CL  6.7j  CP  -3,06 

planetocentrk  conic 


BAU  .3663 
FAU  .01223 
BSP  6655 
FSP  -272 


INJ  RT  ASC 
261 .93 
251.60 
262.05 
251.15 
262.27 
249.26 


I SCR  451 .0  SC3 
RRT  -.0667  RRF  .0956  RTF 
S^  2069.2  R23  -.01^  Rl3 
SCI  2040.4  SC2  449.2  THA 

FLICHT  TINE  116.00 

distance  261 .024 


2.66  VHP  15.001  OPA  -13.45  RAP  344.34  ECC  2.5407 


INJ  AZNTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONC 

66.32 

7 26  47 

2377.6 

-26.31 

66.14 

66.07 

23  3 53 

4247.6 

16.26 

202.40 

66.64 

6 49  36 

2095.2 

-29.66 

65.34 

66.07 

24  14  59 

4005.4 

17.66 

163.91 

66.29 

10  7 36 

1637.6 

-34.01 

45.56 

65.76 

25  6 23 

3635.5 

21.41 

169.11 

ORBIT  DETERMINATION  ACCURACY 


99.7 

ST 

930.6  SR 

376.3 

SS 

609.0 

.6665 

CRT 

.6903  CRS 

.7756 

CST 

.9916 

.6666 

LSA 

1262.4  HSA 

264.1 

SSA 

17.1 

f$.$2 

ELI 

969.6  EL2 

262.7 

AlF 

16.96 

arrival 

DATE 

HAR 

12  J969 

VL  24.955 
VP  36.011 
ZAL  41.9B 


CAL 

GAP 

ZAP 


C3  67,167  VHL  9.337 

put  12,93  RAL  6.00 

RAO  6569.7 

LNCH  AZNTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

90.00 

6 31  40 

2966.49 

-28.05 

95.59 

90.00 

21  50  57 

4605.44 

16.24 

207.10 

100.00 

7 59  43 

2704.54 

-29.70 

74.63 

100.00 

23  5 36 

4564.62 

19.76 

166.72 

110.00 

9 23  3 

2443.76 

-34.13 

55.20 

110.00 

0 2 41 

4396.15 

23.63 

174,14 

DIFFERENTIAL 

CORRECTIONS 

MIO-0 

AZt  66.63 

HCA  100.13 

SNA  113.26 

ECC  .39537 

INC  3.5656 

Vl  30.120 

AZP  90.59 

TAL  153.53 

TAP  253.66 

RCA  66.49 

APO  156.06 

V2  35.241 

ETS  160.14 

ZAE  154.62 

ETE  195.47 

2AC  76.16 

ETC  164.54 

CLP  6.51 

VEL  14.441 

PTH  2.62 

VHP  14,409  OPA  -12.67 

RAP  346.26 

ECC  2.4349 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  tin 

INJ  2 LAT 

INJ  2 LONG 

261.40 

65.92 

7 21  29 

2366.5 

-26.32 

66.94 

250.94 

67.96 

23  11  3 

4205.4 

15.09 

199.64 

261.52 

66.46 

6 44  46 

2104.5 

'29.66 

66.03 

250.27 

67.12 

24  21  40 

5964.6 

16.5) 

161 .45 

^l.TT 

66.01 

10  3 47 

1645.6 

-34.03 

46.04 

246.32 

64.73 

I 15  59 

3796.1 

20.23 

166.65 

T0E-J.2647  TRA-2.9907  TC3  -.2945  BAU  .3502 
ROE  -.5664  RRA  .3643  RC3  -.0591  FAU  .01263 
FDE  .9703  FRA  1.6954  FC3  -.1255  BSP  6956 
60E  1.4131  BRA  3.0128  BC3  .3004  FSP  -296 


I SCR  441.6  SC3  107.5 

-.0926  R^r  .1014  RTF  -.6933 

see  2159.7  R23  -.0150  R13  .6934 

SCI  2114.5  SC2  439.6  THA  176.64 


ORBIT  DETERMINATION  ACCURACY 
ST  970.0  SR  367.6  SS  64J.7 

CRT  .6695  CRS  .7763  CST  .9914 

LSA  I310.2*'MSA  259.5  SSA  17.1 

ELI  1004.9  EL2  257.0  AlF  15.70 
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JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968  69  > 


LAUNCH  DATE  MOV  16  1968  FLIGHT  TINE  118.00  ARRIVAL  DATE  MAR  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  267.811 


RL  147,92 

LAL 

-.00 

La  53.70 

VL  25.182 

GAL  14.66 

AZL  86.56 

HCA  103,37 

SMA  114.39 

ECC  .38006 

INC 

3.4431 

VI 

30.120 

RP  107.55 

LAP 

3.35 

LOP  157.10 

VP  36.163 

CAP  -22.09 

AZP  90.80 

TAL  152.92 

TAP  256.29 

RCA  70.91 

APO 

157.67 

V2 

35.235 

RC  54 .864 

CL 

9.34 

CP  -3.26 

ZAL  41.56 

ZAP  7.92 

ETS  155.68 

ZAE  135.95 

ETE  196.65 

ZAC  80.11 

ETC 

164.62 

CLP 

7.22 

PLANETOCENTRIC  CONIC 

C3  81 .268 

VHL 

9.015 

OlA  13.73  RAL  8.25 

RAO  6569.6 

VEL  14.234 

PTH  2.59 

VHP  13.834 

OPA  -12.30 

RAP 

346.16 

ECC 

2.3375 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

JNJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

90.00 

6 

25  44 

3000.11 

-27.99 

96.44 

260.80 

85.50 

7 15  44 

2400.1 

26.32 

67.79 

90.00 

21 

58  54 

4762.08 

17.12 

204.41 

250.07 

67.09 

23  18  16 

4162.1 

13.87 

197.24 

100.00 

7 

54  18 

2714.47 

-29.66 

75.57 

260.94 

86.10 

8 39  33 

21)4.5 

29.89 

66.77 

100.00 

23 

13  1 

4522.96 

18.66 

186.14 

249.37 

66.21 

24  28  23 

3923.0 

15.28 

178.97 

110.00 

9 

18  46 

2450.15 

-34.12 

55.78 

261.22 

87.72 

9 59  37 

1850.2 

'34  .06 

46.54 

110.00 

0 

8 57 

4360.04 

22.70 

171.76 

247.35 

63.73 

1 21  37 

3760.0 

18.98 

164.59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.2954 

TRA-2,9913 

TC3  -v2994 

BAU  .3327 

SCT  2190.8  SCR 

431.8  SC3 

116.0 

ST  1011.4 

SR 

355.8 

SS 

676.4 

ROE  -.5494 

RRA 

.3459 

RC3  -.0643  FAU  .01307 

RRT  - 

.0975  RRF 

.1086  RTF  - 

.8998 

CRT  .6886 

CRS 

.7764 

CST 

.9913 

FOE  1.0180 

FRA 

J.7572  rC3  -.J393  BSP  7ZZ4 

see  2232.9  R23  - 

.0174  R13 

.8998 

LSA  1361.1 

MSA 

254.3 

SSA 

17.) 

80C  1.4071 

6RA 

3.0111 

BC3  .3062  FSP  -321 

SCI  2191.2  SC2 

429,7  THA  IT8.85 

Eli  1042.5 

EL2 

250.3 

alf 

14.47 

LAUNCH  DATE  NOV  16  1968  FLIGHT  TINE  120.00  ARRIVAL  DATE  MAR  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  274.618 

NL  147.92  LAL  -.00  La  53.70  VL  25.399  CAL  14.08  A7L  86.48  HCA  106.61  SNA  115.46  ECC  .36545  INC  3.5225  VI  30.220 

RP  107,57  LAP  3.38  LOP  160.39  VP  36,306  CAP  -21.09  A2P  91.01  TAL  152.39  TAP  258.96  RCA  73.27  APO  157.66  V2  35.229 

RC  93.197  CL  10.01  CP  -3.49  2AL  4J  .20  2AP  6.86  ETS  149.95  2AE  137,40  ETE  197.96  ZAC  82-04  ETC  165.09  CLP  5.91 

PLA^CTOCENTRJC  CONIC 

C3  75.824’VHL  8.708  OLA  14.94  RAL  8.49  RAO  6569.9  VEL  14.042  PTH  2,96*  VHP  13.276  OPA  -11.75  RAP  350.09  ECC  2.2479 


LNCH  AZNTH 

LNCH  TINE 

L-I  TIME 

INJ  UT 

INJ  LONG 

. INJ  RT  ASC  JNJ  AZMTH  INJ  TIME 

PO 

CST  TIM 

IN. 

f 2 LAT 

INJ 

2 LONG 

90.00 

6 19  17 

3012.67 

-27.92 

97.35 

260.15 

85.05  7 9 

30 

2412.7 

28.31 

88.71 

90.00 

22  6 57 

4717.63 

15.92 

201.70 

249.19 

66.27  23  25 

34 

4117.6 

12.57 

194.62 

100.00 

7 48  25 

2725.20 

-29.61 

76.36 

260.31 

85.69  8 33 

51 

2125.2 

29.89 

67.57 

100.00 

23  20  29 

4480.33 

17,47 

183.53 

249.46 

65.35  24  35 

10 

3880.3 

13.99 

176.46 

110.00 

9 14  6 

2457.11 

-34.10 

56.32 

260.62 

87.40  9 55 

3 

1857.1 

'34.08 

47.08 

110.00 

0 15  14 

4321*19 

21.51 

169.37 

246.37 

62.77  1 27 

15 

3721 .2 

17.69 

162.33 

OIFFERENTIAt 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.3067 

TRA-2.9809 

TC3  -.3031 

BAU  .3153 

SCT  2268.5  SCR 

421.1  SC3  125.3 

ST 

1054.0 

SR 

342.8 

SS 

913.3 

ROE,  -.5109 

RRA  .3277  RC3  -.0697  FAU  .01356 

RRT 

-.1042  RRF 

.1179  RTF  -.9059 

CRl 

.6874 

CRS 

.7762 

CST 

.9911 

FD€  1.0701 

FRA  1.8226 

FC3  -.1548 

BSP  7493 

see  2307.2  R23 

-.0203  R13  .9060 

LS4 

k 1414.4 

MSA 

248.6 

SSA 

17.1 

W>€  .1.4030 

BRA  3.0068 

BC3  .3110  FSP  -349 

SCI 

2269.9  SC2 

418.8  THA  178.85 

ELI 

1081.5 

El2 

242.6 

ALF 

13.28 

LAUNCH  DATE  MOV  16  1968  FLIGHT  TIME  122.00  ARRIVAL  DATE  MAR  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  281.439 

RL  147.92  LAL  -.00  La  53.70  VL  25.595  CAL  13.53  AZL  86.40  HCA  109.86  SNA  116.49  ECC  .35149  INC  3.6046  V]  30.120 

RP  107.59  LAP  3.39  LOP  163.60  VP  36.439  CAP  -20.13  A7P  91.23  TAL  151.80  TAP  261.66  RCA  75.55  APO  157.44  V2  55.222 

RC  51.611  CL  10,71  CP  -3.74  ZAL  40.89  ZAP  5.92  ETS  141.01  ZAE  138,95  ETE  199.44  ZAC  83.96  ETC  165.36  CLP  4.59 

planetocentric  conic  ^ 

C3  70.825  VHL  8.416  OLA  15.38  RAL  8.60  RAO  6569.4  VEL  13.863  PTH  2.53  VHP  12.734  OPA  -11.23  RAP  351  .99  ECC  2.1656 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

90.00 

6 12 

17 

3026,39 

-27.83 

98.35 

259.44 

84.56 

7 2 43 

2426.4 

-28.29 

89.71 

, 90.00 

22  15 

8 

4672.00 

14.65 

198.95 

248.30 

65.49 

23  33  0 

4072.0 

11.22 

191 .95 

100.00 

7 4Z 

2 

2736.94 

-29.54 

77.23 

259.62 

85.23 

8 27  39 

2136.9 

-29.89 

68.44 

100.00 

23  28 

4 

4436.67 

16.21 

180.90 

247.55 

64.53 

24  42  1 

3836.7 

12.65 

173.92 

47.6^ 

110.00 

9 9 

0 

2464 .82 

-34.07 

56.92 

259.98 

87.05 

9 50  5 

1864.8 

-34,10 

110.00 

0 21 

31 

4281.56 

20.26 

166.98 

245.40 

61 .86 

1 32  53 

3681.6 

16.33 

160.05 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACV 

TOE-1.3192  TRA-2.9842  TC3  -.3058  6AU  .2982  SCT  2347.6  SCR  409.9  SG3  135.5  ST  1098.4  SR  328.6  SS  952.6 

ROE  -.4728  RRA  .3113  RC3  -.0753  FAU  ,01408  RRT  -.1131  RRF  .1298  RTF  -.9116  CRT  .6856  CRS  .7752  CST  .9910 

FOE "l.  1272  FRA  1.8924  FC3  -.1721  eSP  7747  SCO  2383.2  RZ3  -.0237  Rl 3 .9117  LSA  1470.7  MSA  242.4  SSA  17.1 

BOE  1.4013  BRA  3.0004  BC3  .3150  FSP  -380  SCI  2348.1  SC2  407.1  THA  178,83  ELI  1122.3  El2  234.1  AlF  12.13 

LAUNCH  DATE  NOV  16  1968  FLIGHT  TINE  1?4.0D  ARRIVAL  DATE  MAR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  288.272 

RL  147.92  LAL  -.00  La  53.70  Vl  25.783  CAL  13,00  AZL  86.31  HCA  113.10  SNA  117.49  ECC  .33816  INC  3.6902  VJ  30.120 

RP  107.61  UP  3.39  LOP  166.84  VP  36.964  CAP  -19.19  AZP  91.45  TAL  151.29  TAP  264,39  RCA  77.76  APO  157.22  V2  35.215 

RC  50.116  CL  11.46  CP  -4 ,03  ZAL  40.64  ZAP  9.18  ETS  129-27  ZAE  140.60  ETE  201 . 13  ZAC  85.87  ETC  165.62  CLP  3.26 

Planetocentric  conic 

C3  66,241  VHL  8.139  OU  16.23  RAL  8.70  RAD  6569.3  VEL  13.697  PTH  2.50  VHP  12.208  OPA  -10.72  RAP  553.88  ECC  2.0902 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

> INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 4 39 

3041.55 

-27.73 

99.44 

258.69 

84.02 

6 55 

20 

2441.5 

- 

28  .27 

90.82 

90.00 

22  23  33 

4625.04 

13.30 

196.16 

247.42 

64.77 

23  40 

38 

4025.0 

9.80 

189.24 

100.00 

7 35  4 

2749.95 

-29U7 

78.19 

258.89 

84.73 

8 20 

54 

2149.9 

- 

29.88 

69.41 

100.00 

23  35  49 

4591 .88 

14.88 

178.24 

246.64 

63.77 

24  49 

0 

3791 .9 

11 .23 

171  .34 

110.00 

9 3 26 

2473.47 

-34.04 

57.60 

259.29 

86.65 

9 44 

39 

1873.5 

- 

34.13 

48.35 

llD.OO 

0 27  52 

4241.12 

18.94 

164.58 

244.42 

61.00 

1 38 

33 

3641.1 

14.93 

157.76 

OIFFERENflAL  CORRECTIONS 

MIO-COUHSe  CICCUTION  ACOlAACr 

ORBIT  DETERMINATION  ACCURACY 

TbC-1.3326 

TRA-2.9766 

TC3  -.3073  040  .20)5 

SCT  2427.6  SCR 

398.0  SC3 

146.6 

ST  1144.1 

SR 

313.0 

SS 

994.6 

ROC  -.4349 

RRA  .2964 

RCi  -.00)3  F40  .0)465 

RRt 

-.1251  RRF 

,1453  RTF  - 

.9171 

CRT  .6829 

CRS 

.7733 

CST 

.9909 

FOE  1.1901 

FRA  1.9668 

FC3  -.1915 

BSP  8001 

see  2460.0  R23  - 

.0276  R13 

.9172 

LSA  1529.8 

MSA 

235.7 

SSA 

17.0 

BOE  1.4017 

BRA  Z.991J  BC3  .3)79  FSP  -4)3 

SCI 

2428.1  $C2 

394.8  THA  178.79 

ELI  1164.7 

EL2 

224.6 

alf 

11.00 

7 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968  69) 


LAUNCH  DATE  NOV  16  1966  TlIGHT  TINE  126.00  ApffiVAL  DATE  MAR  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  295.1)3 


RL  147.92 

LAL  -.00 

La  53.70 

VL  25.956 

CAL  12.50 

AZL  66.22  HCA 

116.33 

SMA  116.44 

ECC  ,32547 

INC  5.779« 

Vi 

30.120 

RP  107.64 

LAP  3.39 

LOP  170.09 

VP  36.660 

CAP  -16.26 

AZP  91 .66  TAL 

150.61 

TAP  267.15 

RCA  79 .69 

APO  156.99 

V2 

35.207 

RC  46.72)  CL  12.25 
planetocentric  CONIC 

CP  -4.35 

ZAl  40.46 

ZAP  4.76 

ETS  114.09  ZAE 

142.34 

ETE  203.05 

ZAC  67.76 

ETC  165.66 

CLP 

1 .91 

C3  62.042 

VHL  7.677 

OLA  17.11 

RAL  6.74 

RAO  6569.2 

VEL  13.542  PTH 

Z.*$ 

VHP  11.696 

OPA  -10.26 

RAP  355.77 

ECC 

2.0211 

LNCH  A7MTH 

LNCM  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 56  16 

3056.47 

-27.60 

100.67 

257.69 

63.42 

6 47  16 

2456.5 

-26.23 

92.06 

90.00 

22  32  14 

4576.60 

11.66 

193.32 

246.55 

64.11 

23  46  30 

3976.6 

6.30 

166.46 

100.00 

7 27  26 

2764.46 

-29.37 

79.26 

256.il 

64.16 

6 13  32 

2164.5 

-29.67 

70.49 

100.00 

23  43  45 

4345.63 

13.47 

175.54 

245.74 

63.06 

24  56  11 

3745.6 

9.75 

166.72 

110.00 

6 57  21 

2463.26 

-34.00 

56.36 

256.57 

66.20 

9 36  44 

1663.3 

-34.15 

49.12 

110.00 

0 34  1 7 

4199.61 

17.56 

162.16 

243.45 

60.19 

i 44  1? 

3599.6 

13.46 

155.46 

OIFFERENTIAL  OWCTIOIS  NlO-CCO»«  EXECUTION  ACCURACY  OR8IT  DEtERMlNAtlON  ACCURACY 

TOE-1,3369  TRA-2.9573  TC3  -.3019  BAU  -.2607  SOT  2496.1  SCR  365.8  903  1 56.6  ST  1165.2  SR  296.0J3S  1037.6 

ROE  -.3970  RRA  .2633  RC3  -.0674  FAU  .01539  RRt  -.143TRRF  .1664  RTF  -.9225  CRT  .6775  CRS  .7696  CST  .9907 

FOE  J.2571  FRA  2,0436  FC3  -.2146  BSP  6454  SC6  2527.7  R25  -.0310  R13  .9226  LSA  1566.2  MSA  229.2  SSA  16.6 

BOE  1.3965  BRA  2.9709  BC3  .3)43  FSP  -454  SO)  2496.6  $02  361.7  THA  176.70  EU  1202.6  El2  2)4.6  AuF  9.92 

munch  date  NOV  16  1966  FUOHT  TINE  126.00  ARRIVAL  DATE  MAR  24  1 969 

HELIOCENTRIC  CONIC  DISTANCE  301.959 

RL  147.92  LAL  -.00  La  53.70  VL  26.122  OAL  12.02  A2L  66.13  HCA  119.^  S^il9.35  ECC  .31340  INC  3.6747  Vl  ^.120 

RP  107.66  LAP  3.37  LOP  173.33  VP  36.766  OAP  -17.4)  A2P  91.91  TAL  150.37  TAP  269.94  RCA  81.95  APO  156.75  V2  35.196 

RC  47.437  CL  13.06  CP  -4.72  2AL  40,34  ZAP  4.75  ET5  97.03  ZAE  144. )7  ETE  205-27  ZAC  69.66  ETC  166.14  CLP  .54 

planetocentric  conic 

C3  56.206  VHL  7.629  OLA  16,01  RAL  6.72  RAO  6569.1  VEL  13.400  PTH  2.45  VHP  11.203  DPA  -9.64  RAP  357.65  ECC  1 .9579 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1 INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

90.00 

5 47  6 

3077.56 

-27.45 

102.04 

257.05 

62.74 

6 36 

26 

2477.6 

- 

26.17 

93.45 

90.00 

22  41  17 

4526.45 

10.37 

ikJ.AO 

245.70 

63.50 

23  56 

43 

3926.5 

6.73 

163.62 

100.00 

7 19  6 

2760.69 

-29.25 

60.46 

257.30 

63.55 

6 5 

29 

2160.9 

- 

29.64 

71  .71 

100.00 

23  51  56 

4296.35 

11.99 

172.79 

244.65 

62.41 

25  3 

36 

3696.3 

6.20 

166.05 

110.00 

6 50  41 

2494.46 

-33.94 

59.23 

257,62 

65.69 

9 32 

15 

1694.5 

- 

34.17 

49.99 

110.00 

0 40  50 

4)57.54 

16.11 

159.75 

242*49 

59.44 

1 50 

6 

3557.5 

11.93 

153.14 

OIFFERENTIAI 

. corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATION  ACCURACY 

TOE-1 .3479 

TRA-2.9351 

TC>  -.3000  BMJ  .2447 

SCT  2570.3  SCR 

373.5  SC3 

171.7 

ST 

1226. 2 

SR 

277.3 

SS 

1063.3 

ROC  -.3591 

RRA  .272) 

RC3  -.094) 

FAU  .01623 

RRT 

-.1660  RRF 

.1959  RTF  - 

.9264 

CRT 

■ .6701 

CRS 

.7637 

CST 

.9907 

FOE  1.3307 

FRA  2.1252 

res  -.2415 

6SP  7666 

SCB  2597.3  R23  - 

.0374  R13 

.9265 

LSA 

1645.9 

MSA 

222.2 

SSA 

16.6 

BOE  1.3949 

BRA  2.9477 

6C3  .3144 

FSP  -501 

SCI 

2571.1  SC2 

366.2  TMA  176,59 

ELI 

1242.6 

El2 

203.5 

alf 

6.64 

LAUNCH  DATE  NOV  16  1966  FLIGHT  TIME  150.00  ARRIVAL  DATE  MAR  26  1969 

"HELIOCENTRIC  CONIC  DISTANCE  306.606 

RL  147.92  LAL  -.00  ta  53.70  Vl  26.276  CAL  11.57  AZL  66.02  HCA  122.60  SMA  120.22  ECC  .30194  INC  3.9757  Vl  30.120 

RP  107.69  LAP  3.34  tOP  176.57  VP  36.669  CAP  -16,56  AZP  92.16  TAL  149.96  TAP  272.76  RCA  63.92  APO  156.52  V2  35,169 

RC  46.274  CL  13.96  OP  -5.14  ZAL  40.29  ZAP  5.21  ETS  61.17  ZAE  146,05  €T£  207,66  ZAC  91.56  ETC  166.41  ClP  -.65 

planetocentric  conic 

C3  54.710  VHL  7.397  OlA  16.95  RAL  6.65  RAD  6569.0  VEL  13.269  PTH  2.42  VHP  10.725  DPA  -9.47  RAP  359.53  ECC  1.9004 


LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 37  1 

3099.29 

-27.25 

103.60 

256.17 

61.99 

6 26  40 

2499.3 

-26.06 

95.03 

90.00 

22  50  46 

4474.26 

6.77 

167.40 

244.67 

62.97 

24  5 23 

3674.3 

5.06 

160.67 

100.00 

7 9 56 

2799.56 

-29.10 

61.63 

256.45 

62.65 

7 56  37 

2199.6 

-29.79 

73.10 

100.00 

0 4 29 

4249.21 

10.43 

169.96 

243*99 

61.63 

1 IS  16 

3649.2 

6.56 

163.31 

110.00 

6 43  22 

2507.35 

-33.67 

60.23 

257.04 

65.10 

9 25  9 

1907.4 

-34.16 

51  .00 

no.«>. 

0 47  34 

4114.21 

14.59 

157.31 

241.56 

56.74 

1 56  6 

35)4.2 

10.35 

150.76 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACr 

TOE-1.3531  TRA-2,9079  TC3  -.2623  BAU  .2191  SCT  2635.3  SCR  36) .0  SC3  166.2  ST  1266.5  SR  256.6  SS  1132.5 

ROE  -.3207  RRA  .2633  RC3  -.1005  FAU  .0)7)4  RRT  -.2009  RRT  .2295  RTF  -.9326 CRT  .6577  CRS  .7543  CST  .9904 

FOE  1.4131  FRA  2.2126  FC3  -.27)2  BSP  9365  SCB  2659.9  R23  -.0395  R13  .9327  LSA  1706.1  MSA  215-6  SSA  16.3 

1.3906  BRA  2.9196  BC3  .2996  FSP  -551  SCI  2636.3  S02  553.5  THA  176.39  ELI  1260.0  El2  191.7  ALF  7.76 

launch  date  NOV  16  1966  FLIGHT  TIME  132.00  ARRIVAL  DATE  MAR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  315.653 

RL  147.92  LAL  -.00  La  53.70  VL  26.420  CAL  11. J3  AZL  65.92  HCA  126.04  SMA  121 .05  ECC  .29106  INC  4.0643  Vl  30.120 

RP  107.72  LAP  3,30  LOP  179.61  VP  36.962  CAP  -15.73  AZP  92.4)  TAL  149.59  TAP  275.62  RCA  65.62  APO  156.26  V2  35.179 

RC  45.244  CL  14.90  CP  -5.63  ZAL  40.31  ZAP  6.06  ETS  66.66  ZAE  U7.96  ETE  2l0,$9  ZAC  93.43  ETC  166.69  CLP  -2.27 

Planetocentric  conic 


C3  51  .531 

VHL 

7.179  OLA  19.92  RAL  6.51 

RAO  6566. 9 

Y€L  13.149 

PTH  2.40 

10.261 

OPA  -9.16 

RAP  1 . 39 

ECC  J .6461 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 

25  46 

3)24.30 

-27.00 

105.39 

255.24 

61.12 

6 17 

50 

2524.3 

-27.95 

96.65 

90.00 

23 

0 SB 

4419.62 

7.07 

164.29 

244.06 

62.51 

24  14 

37 

3619.6 

3.33 

177.61 

100.00 

6 

59  48 

2621 .04 

-28.91 

63.40 

255.56 

62.05 

7 46 

49 

2221.0 

-29.71 

74.69 

100.00 

0 

13  32 

41^.1) 

6.77 

167.09 

243.16 

61.31 

1 23 

30 

3596.1 

4.67 

160.47 

110.00 

6 

35  16 

2522.27 

-33.76 

61.36 

256.23 

64.42 

9 17 

20 

1922.3 

-34.16 

52.16 

110.00 

0 

54  32 

4069.65 

13.0) 

154.64 

240.64 

56.11 

2 2 

21 

3469.6 

6.70 

146.39 

differential 

. CORRECTIONS 

MIO-COOWE  EICCUTION  ACCUtfACr 

ORBIT  DETERMINATION  ACCURACY 

TOE-1. 3357 

TRA- 

'2.65)4 

TC3  -.2472  BAU  .1657 

SCT  E66S.T  sot 

349.2  SC3  i 

201.2 

ST  1290.0 

SR  234.1 

SS  1177.6 

ROE  -.2615 

RRA 

*2573 

RC3  -.1074 

FAU  .01661 

RRT 

.2516  RRF 

*2769  RTF  - 

.9361 

CRT  .6356 

CRS  .7365 

CST  ,9697 

FOE  1.4946 

FRA 

2.2953 

FC3  -.3127  BSP  10495 

see  2691 .9  R23  - 

.0403  RI3 

.9363 

LSA  1749.7 

MSA  210.3 

SSA  16.7 

BOE  1.3650 

BRA 

2.6630 

6C3  .2695 

FSP  -626 

SCI  2670.2  SC2 

337.6  TH*  176.06 

ELI  1296.7 

El2  179,5 

alf  6.7J 

6 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL.  4,  1968-69) 


LAUNCH  OATC  NOV  S6  1960 


FtiCHT  TIME  234.00 


ARRIVAL  DATE  MAR  30  1969 


HELIOCENTRIC  CONIC 


RL 

147.92 

LAL 

-.00 

LOL 

RP 

107.75 

LAP 

3.25 

LOP 

RC 

44.397 

CL 

19.90 

CP 

PLANETOCENTRIC  CONK 

C3 

4S.675 

VHL 

6.977 

OLA 

distance  322. SOS 

93.70  VL  26.993  CAL  10.72  AZL  S5.S0  HCA  129.27  SNA  121 .54  ECC 
153.05  VP  37.065  CAP  -14.93  A2P  92.66  TAL  149.24  TAP  275.51  RCA 
-6.15  ZAL  40.40  ZAP  7.21  ET5  59.67  ZAE  149.59  ETE  214.47  ZAC 


.25051  INC  4.2022  VI  30.120 
57.62  APO  196.05  V2  35.169 
95.29  ETC  166.99  ClP  -3.72 


RAL  5.32  RAO  6565.5  VEL  13.040  PTH  2.35  VHP  9.515 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

90.00 

5 13  10 

3153.50 

-26.65 

107.46 

254.25 

50.13 

6 5 

43 

90.00 

23  12  0 

4362.03 

5.25 

1S1.04 

243.35 

62.13 

24  24 

42 

100.00 

6 45  3! 

2546.04 

-2B.66 

S5.22 

254.65 

51.12 

7 35 

57 

100.00 

0 23  16 

4144.73 

7.01 

164.11 

242.35 

60.57 

I 32 

21 

110.00 

5 26  25 

2539.73 

-33.66 

62.73 

255.43 

53.63 

9 a 

45 

110.00 

1 ls5l 

4023.50 

11.34 

152.32 

239.77 

57.54 

2 5 

55 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

TDE-1.4725 

TRA-2.9447 

TC3  -.3324 

BAU  .2290 

SCT  2595.0  SCR 

339.4  SC3 

222.7 

ROE  -.2423 

RRA  .2534 

RC3  -.1155 

FAU  .01745 

RRT 

-.2660  RRF 

.3196  RTF 

-.9356 

FOE  1.6476 

FRA  2.4457 

FC3  -.3104 

BSP  7954 

see  2914.9  R23 

-.0692  R13 

.9355 

BOE  1.4926 

BRA  2.9556 

BC3  .3515  FSP  -590 

SCI 

2596.5  SC2 

327,0  THA 

175.19 

OPA  -5.94  RAP  3.26  ECC  1.5011 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 


2553.5 

3762.0 

2246.0 

5544.7 

1939.7 

3423.5 


-27.77 

1.45 

-29.59 

3.05 

-34.17 

6.95 


95.97 

174.39 

76.54 

157.93 

53.93 

145.95 


0R6JT  DETERMINATION  ACCURACV 


ST 

1437.5  SR 

210.0 

SS 

1271 .2 

CRT 

.6256  CRS 

.7153 

CST 

.9919 

LSA 

1920.2  MSA 

196.7 

SSA 

16.6 

ELI 

1443.5  EL2 

163.1 

ALF 

5.29 

LAUNCH  DATE  NOV  16  1965 
HELIOCENTRIC  CONIC 

RL  147,92  LAL  -.00  LOL  95.70  VL  26.675 

RP  107.79  LAP  3.19  LOP  156.25  VP  37,147 

RC  43.629  CL  16.95  CP  -6.53  ZAL  40.95 

planetocentric  conic 


flight  TIME  136.00 


ARRIVAL  date  APR  1 1969 


DISTANCE  329.346 

CAL  10.33  AZL  59.67  HCA  132.50  SNA  122.59  ECC  .27105  INC  4.3314  VI  30.120 

CAP  -14.15  AZP  92.93  TAL  145.93  TAP  251.43  RCA  59.35  AP0155.52  V2  35.155 

ZAP  5.95  ETS  53.44  ZAE  191.66  ETE  215.70  ZAC  97.12  ETC  167.31  CLP  -5.20 


C3  46.093 

VHL  6.759 

OLA  21.99  RAL  5.04 

RAD  6565.7 

VEL  12.940 

PTH  2.36 

VHP  9.353 

DPA  -5.51 

RAP  5.13 

ECC  1.7556 

LNCH  AZMTH 

LNCH  TI^C 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 55  45 

3J57.93 

-26.25 

109.90 

253.25 

75.95 

5 51  55 

2557.9 

-27.51 

102 .45 

90.00 

23  24  11 

4300.26 

3,27 

177.55 

242.65 

62 .56 

24  35  51 

3700.3 

-.52 

170.95 

100.00 

6 35  46 

2575.26 

-25.34 

57.33 

253.65 

50.06 

7 23  41 

2275.3 

-29.42 

75.69 

100.00 

0 33  50 

4055.16 

5.13 

160.96 

241.66 

60.51 

1 41  55 

3455.2 

1.16 

154.42 

110.00 

5 16  30 

2560.10 

-35.49 

64.30 

254.59 

52.72 

5 59  10 

1960.1 

-34.14 

55.12 

210.00 

1 9'35 

3976.09 

9.59 

149.75 

235.93 

57,03 

2 15  51 

3376.1 

5.15 

143.43 

DIFFERENTIAL  CORRECTIONS 
TOC-1.4697  TRA-2.5909  TC3  -.3021 
ROE  -.2002  RRA  .2941  RC3  -.1231 
FOE  1.7597  FRA  2.5475  FC3  -.3543 
BOC  1.4532  BRA  2.9021  BC3  .3262 


LAUNCH  DATE  NOV  16  1965 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  107.52  LAP  3.12  LOP  159.92 

RC  43.055  CL  15.13  CP  -7.59 

planetocentric  CONIC 


MIO-COURSE  execution  ACO^ACY 
BAU  .2010  SCT  2937.7  SCR  331.6  SC3  241.5 

FAU  .01556  RRT  -.3392  RRT  .3946  RTF  -.9433 

BSP  B511  see  2956.3  R23  -.0755  R13  .9436 

F3P  -667  SCI  2939.5  SC2  311.7  THA  177.75 

flight  time  135.00 
DISTANCE  336.175 

VL  26.794  CAL  9.95  AZL  55,53  HCA  135.72  SNA  123.29 

VP  37.220  CAP  -13.40  AZP  93.21  TAL  148.66  TAP  254.35 

ZAL  40.55  ZAP  10.13  ETS  49.21  ZAE  153.32  ETE  223.65 


ORBIT  DETERMINATION  ACCURACY 


C3  43,757 

VHL  6.617 

DlA  23.11 

RAL  7.69 

RAD  6565.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  iLAT 

INJ  LONG 

90.00 

4 42  5 

3229.43 

-25.65 

112.80 

90.00 

23  35  1 

4232.96 

1.10 

173.52 

100.00 

6 21  11 

2910.05 

-27.90 

09.52 

100.00 

0 45  35 

4027.57 

3.09 

157.62 

110.00 

5 5 22 

2554,15 

-33.27 

66.14 

110.00 

1 17  54 

3926.24 

7.73 

147.05 

INJ  RT  ASC 
252.15 
242.11 
252.67 
241 .01 
253.74 
23B.19 


PTH  2.34  VHP  5.967 
ZNJ  A7MTH  INJ  TIME 


ST 

1470.2 

SR 

152.7 

SS 

1329-5 

CRT 

.5764 

CRS 

.6760 

CST 

..9916 

LSA 

1951.3 

MSA 

191 .1 

SSA 

15.9 

Eli 

1474 .0 

EL2 

145.9 

ALF 

4.14 

ARRIVAL 

DATE 

APR 

3 1969 

tee 

.26191 

INC 

4.4746 

VI 

30.120 

RCA 

91 .00 

APO 

155.55 

V2 

35.147 

ZAC 

95,94 

ETC 

167.65 

CLP 

-6.73 

OPA 

-5.79 

RAP 

7.01 

ECC 

1 ,7^06 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

77.64 
61.70 
75.51 
60.25 

51.65 
56.60 


9 35  55 
24  45  34 

7 9 41 

1 52  43 

8 45  26 

2 23  21 


2629.4 

3633.0 

2310.1 
3427.6 

1954.1 

3326.2 


-27.13 

-2.69 

-29.16 

-.59 

-34.06 

3.25 


104.43 
167.19 
51.24 
191 .10 
56.99 
140.52 


DIFFERENTIAL  CORRECTIONS 
tdE-1.4765  TRA-2.5410  TC3  -.2743  BAU  .17BJ 

RDC  -.1555  RRA  .2590  RC3  -.1314  FAU  .02027 

FOE  1.B597  FRA  2.65B4  FC3  -.4005  BSP  9499 

BOE  1.4550  BRA  2.5525  BC3  .3042  FSP  -745 

LAUNCH  DATE  NOV  16  1965 

HELIOCENTRIC  CONIC 
RL  147.92  UL  -.00  LOL  .93.70 

RP  107.56  LAP  3.04  LOP  192.75 

RC  42.697  CL  19.37  CP  -B.49 

PLANETOCENTRIC  CONIC 

C3  41.795  VNL  6.462  OuA  24.30  RAL  7.25 
LNCH  AZMTH  LNCH  time  L-I  TIME  INJ  LAY 
90.00  42217  3250.91  -24.55 

90.00  23  54  22  4197.93  -1.33 

100.00  6 4 13  2952.27  -27.31 

100.00  O 99  4 3961.40  .59 

110.00  7 92  43  2612.52  -32.96 

110.00  1 27  3 3573.62  5.75 

DIFFERENTIAL  CORRECTIONS 
TOC-1.9014  TRA-2.5016  TC3  -.2561  BAU  .1630 

ROE  -.1071  RRA  .2691  RC3  -.1404  FAU  .02150 

FDC  2.0447  FRA  2.7526  fC3  -.4457  BSP  9639 

BOE  1.5052  BRA  2.5145  BC3  .2920  FSP  -523 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


5CT  2956.7  SCR 

325.4  SC3 

262.4 

ST 

1509.6  SR 

153.3 

SS 

1394.7 

RRT  -.4251  RRF 

.4536  RTF 

-.9474 

CRT 

.4905  CRS 

.5959 

CST 

.9914 

SOB  3004.7  R23 

-.0B45  R13 

.9479 

LSA 

2052.6  MSA 

155.4 

SSA 

15.2 

SCI  2990.0  SC2 

296.9  THA 

177.30 

ELI 

1511.5  El2 

133.5 

ALF 

2.57 

flight  time  140.00 
DISTANCE  343.001 

VL  26.902  CAL  9.60  AZL  55.36  HCA  136.95  SMA  123.96 
VP  37,257  CAP  -12.67  AZP  93.50  TAl  145.42  TAP  257.37 
ZAL  41.22  ZAP  11.55  ETS  46.43  ZAC  154.71  ETE  229.46 


ARRIVAL  DATE  APR  5 1969 


ECC  .25327  INC  4.6352  VI  30.120 
RCA  92.97  APO  155.36  V2  35.135 
ZAC  100.74  ETC  165.09  CLP  -5.30 


RAO  6565.6  VEL  12.772  PTH  2.32  VHP  5.567  OPA  -5.93  RAP  5.90  ECC  1.6572 


INJ  L0n6 

INJ  RT  ASC 

ZNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

116.36 

250.95 

76.02 

5 16  55 

26k). 9 

-26.56 

105.09 

169.61 

241 .69 

61.71 

25  3 40 

3557.5 

-5.10 

162.96 

92.52 

251.59 

77.34 

6 53  25 

2352.3 

-25.75 

54.32 

153.99 

240.45 

60.12 

2 5 5 

3361  .4 

-3.13 

147.47 

65.32 

252.57 

50.39 

5 36  16 

2012.5 

-33.94 

59.22 

144.30 

237.43 

56.25 

2 31  37 

3273.6 

1.27 

135.07 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3091.3  SCR  332.3  SC3  255.9 
RRT  -.5195  RRF  .5530  RTF  -.9510 
see  3069.3  R23  -.0957  R13  .9516 

SCI  3056.2  SC2  253.4  THA  176.73 


ORBIT  DETERMINATION  ACCURACY 
ST  1562.3  SR  123.3  SS  1470.6 

CRT  .3229  CRS  .4415  CST  .9915 

LSA  2141.5  MSA  179.5  SSA  14.4 

ELI  1562.5  El2  116.7  AlF  1.47 


9 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  NOV  16  1968  FUGHT  TIHE  142.00  ARRIVAL  DATE  APR  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  349.813 


RL  147.92 

LAL  -.00  LOL  53.70 

VL  27,003 

CAL  9.27 

AZL  85.18 

HCA 

142.17 

SMA 

124.59 

ECC  .24514 

INC  4.8180 

Vl 

50.120 

RP  107.89 

LAP  2.95 

LOP  195.97 

VP  37.349 

CAP  -11,95 

AZP  93.81 

TAL 

148.21 

tap 

290.38 

RCA  94 .05 

APO  155.13 

V2 

55.123 

RC  42.436 

CL  20.73 

CP  -9.57 

ZAL  41.69 

ZAP  13.75 

ETS  44.73 

ZAE 

155.74 

ETE 

236.04 

ZAC  102.53 

ETC  168.59 

CLP 

-9.92 

PLANETOCENTRIC  CONIC 

C3  39.995 

VHL  6.324.  DLA  25.56 

RAl  6.71 

RAD  6568.5 

VEL  12.703 

PTH 

2.31 

VHP 

8^186 

OPA  -9.24 

RAP  10.81 

ECC 

1 .6582 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 57  29 

3347.96 

-23.70 

120.92 

249.57 

74.03 

4 

53  17 

2748  .0 

-25.66 

112.80 

90.00 

P 18  50 

4068.74 

-4.19 

164.65 

241.50 

61.97 

J 

26  38 

3468.7 

-7.91 

157.94 

100.00 

5 43  52 

3005.01 

-26.47 

96.51 

250.40 

75.57 

6 

33  57 

2405 .0 

-28.19 

88.13 

100.00 

1 15  8 

3886.92 

-1.68 

149.90 

240.11 

60.15 

2 

19  55 

3286.9 

-5.64 

143.35 

110.00 

7 38  9 

2647.42 

-32.54 

70.94 

251 .98 

78.90 

8 

22  16 

2047.4 

-33.73 

61  .90 

110.00 

1 37  20 

3817.28 

3.61 

141.34 

236.82 

55.98 

2 

40  57 

3217.3 

-.88 

135.13 

differential  CORRECTIONS  MID-COURSC  C«OJTIW  ACCURKV  0R8IT  DETERMINATION  ACCURACr 

TOC-1.5359  TRA-2. 7633  TC3  -.2408  0AU  .1517  8CT  3119.4_SCR  347,3_SC3  311.8  ST  1621 .6  SR  98.7  SS  1555.6 

ROE  -.0530  «RA  .2855  RC3  -.1501  FAU  .02265  RRT  -.6195  APT  .6867  RTF  -.9543  CRT  -.0294  CRS  .0977  CST  .9917 

FOE  2.2254  FRA  2.9162  FC3  -.4904  BSP  10042  M 31M.7  R23  -.1159  R13  .9550  LSA  2242.4  MSA  174.6  SSA  13.7 

BOE  1.5368  BRA  2.7780  BC3  .2837  FSP  -899  SCL  5f26.9  SC2  272.0  THA  176.02  ElI  1621.6  El2  98.7  AuF  179.90 

UUNCH  OATE  NOV  16  1968  FlICHT  TIME  144.00  ARRIVAL  DATE  APR  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  356.611 

RL  147.92  LAL  -.00  ua  53.70  VL  27.096  CAL  8,95  AZL  84.97  HCA  145.39  SNA  125.18  ECC  .23752  INC  5.0291  Vl  30.120 

RP  107.93  LAP  2.85  LOP  199.20  VP  37.404  CAP  -11.26  A2P  94,14  TAL  148.03  TAP  293,42  RCA  95.45  APO  154.92  V2  35.111 

RC  42.394  CL  22.22  CP  -10.87  2AL  42.30  7AP  15.84  ETS  45.86  ZAE  156.26  ETE  243.23  2AC  104.30  ETC  169.18  CLP  -11.59 

PLANETOCENTRIC  CONIC 

C3  38.512  VHL  6.206  DtA  26.93  RAL  6,06  RAO  6568.5  VEL  12.644  PTH  2.30  VHP  7.823  OPA  -9.78  RAP  12.77  ECC  1.6338 


LNCH  AZMTH 

LNCH  time 

L-I  TIME  INJ  LAT 

iNJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 23  13 

3444.90  -21.74 

127.34 

247.81 

71.39 

4 20  38 

2844.9 

-24 .08 

119.45 

- 

90.00 

0 47  53 

3952.72  -7,86 

158.10 

241.75 

62.71 

1 53  46 

3352.7 

-11.46 

151  .27 

100.00 

5 18  12 

3074,21  -25.20 

101 .27 

249.01 

73.37 

6 9 26 

2474.2 

-27.24 

93.06 

i 

500.00 

1 35  35 

3798.64  -4.66 

145.04 

240.01 

60.44 

2 38  54 

3198.6 

-8.56 

138.43 

* 

110.00 

7 21  1 

2689.91  -31 .94 

74.10 

2SS .03 

77,12 

8 5 51 

2089.9 

-33.38 

65.17 

110.00 

1 49  16 

3755.71  1.26 

138.12 

236.33 

55.84 

2 51  52 

3155.7 

-3.23 

I3I .91 

1 

differentiai 

. corrections 

HIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1. 5714 

TRA-2.7157 

TC3  -.2188  BAU  ,1399 

set  3176.1  SCR 

378.0  SC3 

339.8 

ST  1678.3 

SR  96.8 

SS  1646.5 

ROC  .0089 

RRA  .3097  RC3  -.1610  FAU  .024C10 

RRT 

-.7160  RRF 

.7841  RTF  - 

.9575 

CRT  -.5729 

CRS  -.4656 

CST  ,9919 

FOE  2.4302 

FRA  3.051 1 

FC3  -.3395  BSP  J03«l 

sea  3198.5  R23 

-.1344  R13 

.9584 

LSA  2346.8 

MSA  1 70 . 7 

SSA  12.6 

- 

BOE  1.5714 

BRA  2.7333 

BC3  .2717  FSP  -969 

SCI 

3187.7  SC2 

262.9  THA  175.10 

ELI  1679.2 

EL2  79.3 

ALF  178.10 

. 

LAUNCH  DATE  NOV  16  1968  FlICHT  TIME  146.00  ARRIVAL  DATE  APR  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  363.395 

RL  147.92  LAL  -.00  LOL  53.70  VL  27.182  CAL  8.65  A2L  84,72  HCA  148.61  SNA  125.74  ECC  .23039  INC  5.2775  Vl  30.120 

RP  107.97  LAP  2.75  LOP  202.42  VP  37.455  CAP  -10.59  ATP  94.51  TAL  147.88  TAP  296.48  RCA  96.77  APO  154.70  V2  35.099 

RC  42.534  CL  23.86  CP  -12.46  ?AL  43,05  ZAP  18.16  ETS  43.70  ZAE  156.16  ETE  250.70  ZAC  106.05  ETC  169.92  CLP  -13.32 

PLANETOCENTRIC  CONIC. 

C3  37.327  VHL  6.110  OLA  28.42  RAL  5.27  RAO  6568.5  VEL  12.597  PTH  2.28  VHP  7.483  OPA  -10.61  RAP  14.79  ECC  I.6M3 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

. INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

87.43 

1 

40  55 

3760.48 

-15.68 

147,91 

244.05 

65.99 

2 43 

36 

3160.5 

-18.79 

140.61 

92.57 

2 

23  52 

3621.33 

-15.66 

137,72 

244 .04 

65.98 

3 24 

13 

3021.3 

-18.78 

130.42 

100.00 

4 

42  17 

3175.31 

-23.06 

108.01 

247.18 

70.44 

5 35 

13 

2575.3 

-25.52 

100.08 

100.00 

2 

5 11 

3681.74 

-8.54 

138.54 

240.43 

61.25 

3 6 

33 

3081.7 

-12.32 

131 .78 

110.00 

7 

0 14 

2743.50 

-31 .06 

78.03 

249.97 

74.94 

7 45 

57 

2143.5 

-32.81 

69.25 

110.00 

2 

3 44 

3686.31 

-1.40 

134.50 

236.05 

55.84 

3 5 

JO 

3086.3 

-5.87 

128.27 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACV 

ORBIT  determination.  ACCURACY 

TDE-1,6186 

TRA- 

2.6679 

TC3  -.1996 

BAU  .1319 

SCT 

3233.7  SCA 

430.2  SC3 

370. J 

ST  1741.4 

SR  134.6 

SS 

1748.0 

ROE  .0824 

RRA 

.3437 

RC3  -.1731 

FAU  '.02523 

RRT 

-.7967  RRF 

.8636  RTF  - 

.9603 

CRT  -.9010 

CRS  -.8408 

CST 

.9921 

- 

FOE  2.6696 

FRA 

3.1900 

FC3  -.5852  BSP  10577 

see  3262.2  R23 

-.1548  R13 

.96J7 

LSA  2465.3 

MSA  168.0 

SSA 

I J .4 

1. 

BOE  1.6207 

BRA 

2.6899 

8C3  ,2645  FSP  -1081 

SCI 

3232.0  SC2 

258.5  THA  173.91 

ELI  1745.6 

El2  58.2 

alf 

176.01 

LAUNCH  DATE  NOV  16  1968  FLIGHT  TIME  148.00  ARRIVAL  DATE  APR  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  370.163 

RL  147.92  LAL  -.00  LOL  53.70  VL  27.262  CAL  8.38  AZL  84.42  HCA  151.82  SMA  126.25  ECC  .22373  INC  5.5761  Vl  30.120 

RP  108,01  LAP  2.63  LOP  205.64  VP  37.501  CAP  -9.94  AZP  94.92  TAL  147,75  TAP  29a.57  RCA  98.01  APO  154.50  V2  35.086 

RC  42.853  CL  25.72  CP  -14.43  ZAL  43.99  ZAP  20.78  ETS  44.17  ZAE  155.33  ETE  257.97  ZAC  107.79  ETC  170.86  ClP  -15.11 

PLANETOCENTRIC  CONIC 

C3  36.476  VWL  6.040  DLA  30.07  RAL  4.30  RAO  6568.4  VEL  12.564  PTH  2.28  VHP  7.168  OPA  -11.81  RAP  16.92  ECC  1 .6003 


lnch  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

> INJ  RT  ASC  INJ  azmth  IMJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

79.42 

0 32  55 

3961.11 

-16.70 

163.19 

243.12 

64.62 

1 38 

56 

3361  .1 

- 

19.98 

155.92 

100.58 

3 24  9 

3409.05 

-16.68 

122.56 

243.11 

64.61 

4 20 

58 

2B09.1 

- 

19.97 

115.29 

79.42 

0 32  55 

3961.11 

-16.70 

163.19 

243.12 

64.62 

1 38 

56 

3361 .1 

- 

19.98 

155.92 

100.58 

5 24  9 

3409.05 

-16.68 

122.56 

243.11 

64.61 

4 20 

58 

2809.1 

- 

19.97 

115.29 

120.00 

6 33  47 

2814.17 

-29.70 

83.09 

248.69 

72.24 

7 20 

42 

2214.2 

- 

31 .84 

74.53 

120.00 

2 22  27 

3603.98 

-4,53 

130.19 

236.09 

56.08 

3 22 

31 

3004.0 

-8.96 

123.90 

DIFFERENTIAL 

CORRECTIONS 

MID-Ceumc  CICCUTION  MOHACV 

ORBIT  DETERMINATION  ACCURACY 

TDC-1.6761 

TRA-2.6149 

TCS  '.J79S 

8AU  .2264 

9GT  3284.8  SCR 

510.3  9C3 

402.0 

ST  1807.7 

SR 

208.3 

SS 

1858.5 

ROE  .1729 

RRA  .3898  RC3  -.1869 

FAU  .02641 

RRT 

-.8570  RRF 

.9205  RTF 

-.9630 

CRT  -.9853 

CRS 

-.9578 

CST 

.9924 

FOE  2.9459 

FRA  3.32^5  FC3  -.6267  BSP  10804 

sea  3324.2  R23 

-.1745  RI3 

.9649 

LSA  2595.6 

MSA 

166.7 

SSA 

10.2 

BOE  1.6850 

BRA  2.6434 

0C3  .2591 

FSP  -1179 

SCI 

3314.0  SC2 

260.7  Tha 

172.37 

ELI  1819.3 

CL2 

35.3 

alf 

173.52 

IP 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  » 


L>»UNCH  NOV  16  1968  FLIGHT  TIME  150.00  ARRIVAL  DATE  APR  15  1969 

heliocentric  conic  distance  376.914 

RL  147.92  LAL  -.00  LOL  53.70  Vl  27.335  GAL  8.12  A7L  84.06  Ha  155.03  SMA  12^.74  ECC  .21753  INC  5.9442  Vl  30.120 

RP  108,05  LAP  2.51  LOP  208.85  VP  37.542  GAP  -9.30  A2P  95.39  TAL  147.65  TAP  302.68  RCA  99.17  APO  154,31  V2  35.073 

RC  43.347  Gl  27.83  GP  -16.92  7AL  45.15  2AP  23.78  ETS  45.22  7AE  153.65  ETE  264.55  7AC  109.52  ETC  172.07  CLP  -16.96 

planetocentric  conic 

C3  36.028  VHL  6.002  OLA  31.93  RAL  3.11  RAO  6568.4  VEL  12.546  PTH  2.27  VHP  6.887  OPA  -13.51  RAP  19.23  ECC  1 .5929 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  IMJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
74.60  234939  4067.15  -17.75  171.70  242.22  63.02  24  57  26  3467,2  -21 .23  164.47 

105.40  3 33  57  3296.76  -17. 114.65  242.21  63.01  4 48  54  2696.8  -21.21  107.43 

74.60  23  49  39  4067.15  -17.75  171.70  242.22  63.02  24  57  26  3467.2  -21.23  164.47 

105.40  35357  3296.76  -17.73  114.65  242.21  63.01  44854  2696.8  -21 .21  107.43 

110.00  5 56  51  2916.14  -27.37  90.11  246.88  68.68  6 45  27  2316.1  -30.02  81.91 

110.00  2 49  51  3495.76  -8.61  124.47  236.78  56.79  3 48  7 2895.8  -12.92  118.02 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

tde-1.7496  TRA-2.5558  TC3  -.1598  BAU  .1241  kT  3330.0  SGR  626.6  SC3  434.5  ST  1879.6  SR  315.2  S5  1979.2 

ROE  .2891  RRA  .4512  RC3  -.2021  FAU  .02733  RRT  -.8978  RRF  .9565  RTF  -.9656  CRT  -.9993  CRS  -.9889  CST  .9927 

FOE  3.2657  FRA  3 *4374  FC3  -.6568  BSP  11019  SCB  3388.5  R23  -.1903  R1 3 .9683  lSA  2742.6  MSA  167.0  SSA  8.8 

BOE  1.7733  BRA  2.5953  BC3  .2576  FSP  -1278  961  3377.5  962  272.1  THA  170.35  ELI  1905.8  El2  11.8  ALF  170,49 

launch  DATE  MOV  16  1968  FLIGHT  TIME  152*00  ARRIVAL  DATE  APR  17  1969 

heliocentric  conic  OITTANCE  383.645 

RL  147.92  LAL  -.00  La  53.70  VL  27.403  GAL  7.87  A2L  83.58  HCA  158.24  SM8  127.19  ECC  .21177  INC  6.4J29  Vl  30.120 

RP  108.09  L4P  2.37  LOP  212.07  VP  37,579  GAP  -8.69  ATP  95.96  TAL  147.57  TAP  305.81  RCA  100.25  APO  154.12  V2  35.060 

RC  44.011  gl  30.30  CP  -20.12  7AL  46.62  TAP  27,31  ET9  46.88  7A£  151.02  ETE  270.09  TAC  Ml. 24  ETC  173,71  CLP  -18.85 

PLANETOCENTRIC  CONIC 


C3  36.109 

VHL  6.009 

OLA  34.05 

RAL  1.60 

RAO  6568.4 

VEL  12.549 

PTH  2.27 

VHP  6.652 

OPA  -15.88 

RAP  21 .80 

ECC  1 .5943 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.25 

23  15  47 

4153.77 

-18.81 

170.96 

241.34 

61 .08 

24  25  1 

3553.8 

-22.52 

171  .80 

109.75 

4 15  46 

3211.28 

-18.80 

100.67 

241.54 

61.07 

5 9 17 

2611.3 

-22.51 

101 .51 

70.25 

23  15  47 

4153.77 

-18.81 

178.96 

241.34 

61.08 

24  25  1 

3553.0 

-22,52 

171 .80 

109.75 

4 15  46 

3211.28 

-18.80 

108.67 

241.34 

€1.07 

5 9 17 

2611.3 

-22,51 

101 .51 

110.00 

4 40  4 

3137.19 

-21.11 

104.21 

242.66 

62.47 

5 32  21 

2537.2 

-24.62 

96.83 

110.00 

3 54  35 

3275.86 

-16,53 

112.36 

239.98 

59.65 

4 49  11 

2675.9 

-20.44 

105.41 

differential  C0RRECTI0N9  MIO-COUR9E  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCORACr 

tde-1.8474  TRA-2.4913  TC3  -.1412  BAU  .1256  9CT  3369.1  SCR  789*2  9C3  465.0  ST  1960.3  SR  462.1  SS  2108.2 

ROE  .4448  RRA  .5314  RC3  -.2186  FAU  .(?2781  RRT  -.9235  RRF  .9772  RTF  -.9679  CRT  -.9988  CRS  -.9974  CST  .9931 

FOE  3.6309  FRA  3.5118  FC3  -.6668  BSP  11270  SCB  3460.3  R23  -.1990  R13  .9718  LSA  2910.7  MSA  169.0  SSA  7.3 

BOE  1.9002  BRA  2.5473  8C3  .2603  FSP  -1375  SCI  3447.7  SC2  295.8  THA  167.70  ELI  2013.9  EL2  22.5  AlF  166.75 


LALtNCH  DATE  NOV  16  1968  FLIGHT  TIME  154.00  ARRIVAL  DATE  APR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  390.356 

RL  147.92  LAL  -.00  La  53.70  VL  27. 465. GAL  7,65  A7L  82.97  MCA  161.44  SMA  127.60  ECC  .20644  INC  7.0339  Vl  30.120 

RP  108.13  LAP  2.23  LOP  215.28  VP  37.612  CAP  -8.09  A7P  96.67  TAL  147.52  TAP  308.96  RCA  101  .26  APO  153.95  V2  35.047 

RC  44.838  CL  33.25  CP  -24.33  7AL,  48.50  7AP  31.57  ETS  49.16  7AE  147.21  ETE  274.45  7AC  112.93  ETC  175.97  CLP  -20.77 

planetocentric  CONIC 

C3  36.966  VHL  6.080  OlA  36.53  RAL  359.62  RAO  6568.4  VEL  12.583  PTH  2.28  VHP  6.488  OPA  -19.15  RAP  24.84  ECC  1 .6084 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.89 

22  43  8 

4^34.20 

-19.84 

185.96 

240.50 

58.67 

23  55  42 

3634  .2 

178.91 

IM.Il 

4 32  40 

3142.70 

-19.82 

103.87 

240.49 

58.66 

5 25  3 

2542.7 

-23.82 

96.82 

65.89 

22  43  8 

4234.20 

-19.84 

185.96 

240.50 

58.67 

23  53  42 

3634.2 

-23.84 

178.91 

114.11 

4 32  40 

3142.70 

-19.82 

103.87 

240.49 

58.66 

5 25  3 

2542.7 

-23.82 

96.82 

65.89 

22  43  8 

4234.20 

-19.84 

185.96 

240.50 

58.67 

23  53  42 

3634.2 

-23.84 

178.91 

114.11 

4 3?  40 

3142.70 

-19.82 

103.87 

240.49 

58.66 

5 25  3 

2542.7 

-23.82 

96.82 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TDE- 1.9860  TRA-2.4210  TC3  -.1260  BAU  .1315  SOT  3404.1  SCR  1012*7  SG3  468,9  ST  2056.3  SR  664.5  SS  22^.0 

ROE  .6642  RRA  .6337  RC3  -.2345  FAU  .02734  RRT  -.9393  RRF  .9881  RTF  -.9701  CRT  -.9963  CRS  -.9996  CST  .§936 

FOE  4.0371  FRA  3.5089  FC3  -.6403  BSP  11552  SCB  3551.6  R23  -.1982  RJ3  .9757  LSA  3109.1  MSA  172.8  SSA  5,8 

BOE  2.0942  BRA  2.5025  BC3  . 2662  FSP  -1452  SCI  3535.8  SG2  334.4  THA  164.24  ELI  2160.3  EL2  54.5  ALF  162.14 

LAUNCH  DATE  NQV  |6  1968  FL'ICHT  TIME  156.00  ARRIVAL  DATE  APR  21  1969 

HELIOCENTRIC  CONIC^  DISTANCE  397.044 

RL  147.92  LAL  -.00  La  53.70  VL  27.521  CAL  7,44  ATL  82.10  Ha  164.64  SMA  127.99  ECC  .20153  INC  7.9026  Vl  30.120 

RP  108.17  lap  2.09  LOP  218.48  VP  37,641  GAP  -7.50  ATP  97.62  TAL  147.47  TAP  312.11  RCA  102.19  APO  153.76  V2  35.033 

RC  45.818  CL  36.67  GP  -29.96  2AL  50.99  TAP  36.90  ETS  52.14  7AE  141.69  ETE  277.76  7AC  114.56  ETC  179.21  ClP  -22.63 

PLANETOCENTRIC  CONIC 

C3  39.106  VHL  6.254  OLA  39.50  RAL  356.93  RAO  6568.5  VEL  12.668  PTH  2.30  VHP  6.443  OPA  -23.68  RAP  28.67  ECC  1.6436 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A2HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .23 

22  9 5 

4316.11 

-23.72 

193.29 

239.64 

55.59 

23  21 

1 

3716.1 

-25.08 

186.43 

118.77 

4 49  14 

3089.24 

-20.70 

100.00 

239.63 

55.58 

5 36 

44 

2489.2 

-25.06 

93.22 

61.23 

22  9 5 

4316.11 

-20. 7? 

193.29 

239.64 

59.59 

23  21 

1 

3716.1 

-25.08 

186.43 

118.77 

4 45  14 

3089.24 

-20.70 

100.08 

239.63 

55.58 

5 36 

44 

2489.2 

-25.06 

93.22 

61.23 

22  9 5 

4316.11 

-20.72 

193.29 

239.64 

55.59 

23  21 

1 

3716.1 

-25.08 

186.43 

118.77 

4 49  14 

3089.24 

-20.70 

100.08 

239. 6 J 

55.58 

5 56 

44 

2489.2 

-25.06 

93.22 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-2. 1979 

TRA-2.3443 

TC3  -.1153 

BAU  .1416 

SGT 

3498.6  SCR 

1313.1  SG3 

496.9 

ST  2180,0 

SR  946.0 

SS 

2367.7 

ROE  .9896 

RRA  .7571 

RC3  -.2450  FAU  .02523 

RRT 

-.9488  RRF 

.9935  RTF  - 

.9723 

CRT  -.9945 

CRS- 1.0000 

CST 

.9942 

FOE  4.4542 

FRA  3.3623 

FC3  -.5585 

BSP  11953 

SCB 

3680.8  R23 

-.1865  R15 

.9803 

LSA  3349.8 

MSA  J77.9 

SSA 

4.4 

BOE  2.4104 

BRA  2.4635 

BC3’  .2708 

FSP  -1489 

SCI 

3660.1  SG2 

389.6  THA  159.85 

ELI  2374.7 

EL2  90.7 

ALF 

156.62 

11 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69) 


LAUNCH  DATE  NOV  16  196a 


rtiOHT  TIME  isa.oo 


ARRIVAL  DATE  APR  23  1969 


RL  147.92 

LAL  -.00 

lOL  53.70 

VL  27.573 

CAL  7.25 

ATL  60.79 

HCA  167.65 

SMA  126.34 

ECC  .19703 

INC  9.2130 

Vl 

30.120 

RP  106.21 

LAP  1 .93 

LOP  221 .69 

VP  37.667 

CAP  -6.93 

ATP  99.01 

TAL  147.44 

TAP  315.27 

RCA  105.05 

APO  153,63 

V2 

35.020 

RC  46.944 

Cl  41 .47 

CP  -37.67 

TAl  54.36 

TAP  43.79 

ETS  55.96 

TAE  134.46 

ETE  260.45 

TAC  115.97 

ETC  164.07 

CLP 

-24.21 

PLANETOCENTRIC  CONIC 

C3  43.736 

VHL  6.613 

OLA  43.10 

RAl  353.02 

RAO  6566.7 

VEL  12.649 

PTH  2.34 

\R4P  6.629 

OPA  -29.92 

RAP  33.96 

ECC 

1.7196 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.04 

21  30  52 

4406.93 

-21.15 

201.46 

236.62 

51,52 

22  44  19 

3606.9 

-25.96 

194.93 

123.96 

4 52  14 

3054.66 

-21.13 

97,46 

236.61 

51.52 

5 43  6 

2454.9 

-23.96 

90.91 

56.04 

21  30  52 

4406.93 

-21.15 

201.46 

236.62 

51.52 

22  44  19 

3606.9 

-25.96 

194.93 

123.96 

4 52  14 

3054.86 

-21.13 

97.46 

236.61 

51.52 

5 43  6 

2454.9 

-25,96 

90.91 

56.04 

21  30  52 

4406.93 

-21.15 

201.46 

236.62 

51.52 

22  44  19 

3606.9 

-25.96 

194.93 

123.96 

4 52  14 

3054.66 

-21,13 

97,46 

236.61 

51.52 

5 43  6 

2454. 9 

-25.96 

ap.91 

DIFFERENTIAL  CORRECTIONS 

MIO'CCHWSC  CliEWtim  KCURACV 

ORBIT  determination  ACCURACV 

TOE-2.5620 

TRA-2.2646 

TC3  -.1133 

6AU  .1539 

SCT  3408.5  sett  1700.6  SC3  473.6 

$T  2561.5 

SR  1337.0 

SS 

2457.5 

ROC  1.4997 

RRA  .6660 

RC3  -.2376 

EAU  .02017 

RR7 

.9543  RRT 

.9957  RTF  - 

.9750 

CRT  -.9939 

CRS  -.9999 

CST 

.9951 

FOE  4.7969  fra  2.9762 

FC3  -.3992 

BSP  12530 

sea  3660.9  R23  - 

.1632  R13 

.9857 

LSA  3656.4 

MSA  163.7 

SSA 

3.1 

0OE  2.9666 

BRA  2.4317 

BC3  .2632 

FSP  -1434 

SCI  3653.5  SC2  459.6  THA  154.66 

Eli  2710.6 

EL2  126.6 

alf 

150.56 

LAUNCH  DATE  NOV  16  196a 


ruICHT  TIME  160.00 


ARRIVAL  DATE  APR  25  1969 


RL  147.92 

LAL  - .00 

La 

53.70 

VL  27.621 

CAt.  7.07  ATL  70.57 

HCA  171.01 

SMA  126.67 

ECC  .19293 

INCH  .4324 

VJ 

30.120 

RP  106,25 

LAP  1 .76 

LOP  224.69 

VP  37.669 

CAP  -C.30  ATP  101.30 

TAL  147.42 

TAP  316.42 

RCA  103.64 

APO  153.49 

V2 

35.007 

RC  46.205 

CL  47.46 

CP  - 

46.29 

TAl  59.20 

TAP  5T.85  ETS  61.22 

TAE  124.06 

ETE  263.72 

TAC  116.69 

ETC  191.90 

CLP 

-24.62 

PLANETOCENTRIC  CONIC 

C3  54.339 

VHL  7.37T 

OLA 

47.44 

RAL  546.63 

RAO  6569.0  VCL  13.255 

PTH  2.42 

VHP  7.332 

OPA  -36.24 

RAP  42.27 

ECC 

1.6943 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

50.21 

20  44  16 

4518.03 

-20.35 

211.01 

236.93 

46.17 

21  59  34 

3916.0 

-25.77 

205.02 

129,79 

4 49  29 

3052 

.16 

-20.34 

96.47 

236.92 

46.17 

5 40  21 

2452.2 

-25.75 

90.46 

50.21 

20  44  16 

4916 

.03 

-20.35 

211.01 

236.93 

46.17 

21  59  34 

3916.0 

-25.77 

205.02 

129.79 

4 49  29 

3092 

.16 

-20.34 

96.47 

236.92 

46.17 

5 40  21 

2452.2^ 

-25.75 

90.46 

50.21 

io  44  16 

4916.03 

-20.35 

211.01 

236.93 

46.17 

21  59  34 

3916.0 

-25.77 

205.02 

129.79 

4 49  29 

3052 

.16 

-20.34 

96.47 

236.92 

46.17 

5 40  21 

2452.2 

-25,75 

90.46 

differential  CORRECTIONS 

MIO'COURSE  ClCCUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-3.3067 

TBA-8.1805 

TC3  - 

.1245 

BAM  .1636 

SCT  3602. r SCR  2129.3  SC3  397.2 

ST  2676.6 

SR  1637.6 

SS 

2449.4 

ROE  2.3269 

RRA  .9462  RC3  - 

.1661 

FAU  .01073 

RRT 

-.9569  RRT 

.9955  RTf  -, 

.9793 

CRT  -.9943 

CRS  -.9997 

CST 

.9965 

FOE  4.6730 

FRA  2.2574 

FC3  - 

.1710 

BSP  13412 

sea 

4104.4  R25  - 

.1275  R13  . 

.9915 

LSA  4064.1 

MSA  166.4 

SSA 

1 .9 

BOE  4.0431 

BRA  2.3669  BC3 

.2255 

FSP  -1225 

SCI 

4149.6  SC2  536.9  THA  149.95 

ELI  3244.5 

EL2  162.2 

ALF 

145.61 

launch  date  NOV  16  1966 


FlK^HT  TIME  162.00 


arrival  GATE  APR  27  1969 


HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  106.29  LAP  1.61  LOP  226.06 

RC  49.590  CL  55.26  CP  -62.54 

PLANETOCENTRIC  CONIC 


DISTANCE  416.910 

Vl  27.663  CAL  6.92  A2l  73.97  HCA  174.16  SMA  126.96  ECC  .16927  INC16.0267  VI  30.120 
VP  37.706  CAP  -5.65  A2P  105,95  TAL  147.36  TAP  321.54  RCA  104.55  APO  153.37  V2  34.994 
7AL  66.30  ZAP  64.50  ETS  71.90  ZAE  109.72  ETE  292.49  2AC  116.93  ETC  207.56  CLP  -20.95 


C3  65.095 

VHL  9.225 

OLA  51.99 

RAl  336.15 

RAO  6569. 

.7  VEL  14.366 

PTH  2.61 

VHP  9.461 

OPA  -46.00 

RAP  57.57 

ECC  2.4004 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  Rt  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

44.39 

19  42  42 

4669,64 

-16.35 

221.79 

232.91 

39.92 

21  0 

31 

4069.6 

-22.40 

216.66 

135.61 

4 25  49 

3113.39 

-16,33 

96.12 

232.89 

39.92 

5 17 

43 

2513.4 

-22.39 

92.99 

44.39 

19  42  42 

4669.64 

-16.35 

221.T9 

232.91 

39.92 

21  0 

31 

4069.6 

-22.40 

216.66 

135.61 

4 25  49 

3113.39 

-16.33 

96.12 

232.69 

39.92 

5 17 

43 

2513.4 

-22.39 

92.99 

44.39 

19  42  42 

4669.64 

-16.35 

221. T9 

232.91 

39.92 

21  0 

31 

4069.6 

-22.40 

216.66 

135.61 

4 25  49 

311 3. S9 

-16.33 

90.12 

232.69 

39.92 

5 17 

43 

2513.4 

-22.39 

92.99 

differential  CORRECTIONS 

MID-COURSE  C)(ECUTION  ACCURACY 

0R8IT  determination  ACCURACY 

TOC-5.4162 

TRA-2.1563 

TC3  -.1692 

BAU  .2090 

set  4016.0  SCR  2214.3  SC3 

260.3 

ST  3426.6 

SR  2121.3 

SS  2259.1 

ROC  3.4007 

RRA  .6456 

RC3  -.0716 

FAU- .00396 

RRT 

-.9532  RRF 

.9825  RTF  - 

,9669 

CRT  -.9951 

CRS  -.9969 

CST  .9966 

FOE  4.3976 

FRA  1.2575 

FC3  .0403 

BSP  14314 

see  4567.6  R23  - 

.0763  R13 

.9966 

LSA  4616.4 

MSA  166.2 

SSA  I.J 

BOE  6.3953 

BRA  2.2509 

BC3  .1637 

FSP  -B12 

SCI 

4549.5  SC2 

591.1  THA  151.77 

Eli  4026.2  El2  179.2 

alf  146.30 

LAUNCH  DATE  NOV  16  1966 


FLIGHT  TIME  164.00 


ARRIVAL  DATE  APR  29  1969 


HELIOCENTRIC  CONIC 

RL  147.92  UL  -.00  La  53.70  VL  27.702  CAL 

RP  106.33  LAP  I. 44  LOP  231 .26  VP  37.725  CAP 

RC  51.091  Cl  62.12  CP  -76.65  2AL  76. 7j  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  423.319 

6,61  42L  59.24  HCA  177.16  SMA  129.23  ECC  .16624  INC30.7550  Vl  30.120 
-5.37  ATP  120.72  TAL  147.27  TAP  324.45  RCA  105.16  APO  153.30  V2  34.960 
77,66  ETS  129.47  TAC  69.57  ETE  346.81  TAC  117,37  ETC  273.62  CLP  24.43 


C3  253.226 

VHL  15.913 

OLA  52.07 

RAL  319.06 

RAO  6571.5 

VCL  19.383 

PTH  3.10 

VHP  17.915 

OPA  -52.63 

RAP  69.69 

ECC  5.1675 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

44.26 

16  34  12 

4666.11 

-5.66 

^.66 

224.47 

36.16 

19  55  20 

4266.1 

-12.14 

225.06 

135.72 

3 ]7  56 

3310.40 

-5.67 

105.66 

224.49 

30.16 

4 13  6 

2710.4 

-12.13 

101 .23 

44.26 

16  34  12 

4666.11 

-5.6:6 

229.66 

224.47 

36.16 

19  55  20 

426T.l 

-12.14 

225 .06 

135.72 

3 17  56 

3310.40 

-5.67 

105.66 

224.49 

36.16 

4 13  6 

2710.4 

-12.13 

101 .23 

44.26 

16  34  12 

40^.11 

-5.66 

229.66 

224.47 

36.16 

19  55  20 

4266.1 

-12.14 

225 .06 

135,72 

3 17  56 

3310.40 

-5.67 

105.66 

224.49 

36.16 

4 13  6 

2710.4 

-12.13 

101 .23 

differential  CORRECTIONS 

MIO-COURSC  £)CCUT10N  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TO-1 1.0436  TRA-1.0624  TC3 

-.2507 

BAU 

.9953 

SCT  4103.0  SCR  2599.5  SC3  117.5 

ST 

39B0.7 

SR 

2396.1 

SS 

2026.1 

ROE-6.6099  RRA-1.5776  RC3 

-.1536 

FAU- 

.02572 

RRT  .9776  RRT  -.9631  RTF  -.9996 

CRT 

.9976 

CRS 

.9962 

CST 

J .0000 

FOE  3.6333  FRA  .4141  fCS 

.0679 

BSP 

15339 

see  4657.1  R23  .0326  R13  -.9994 

LSA 

5067.5 

fJSA 

142.9 

SSA 

.9 

90E12.6706  BRA  1.9022  BC3 

.2940 

FSP 

-366 

SCI  4635.1  SC2  462.6  THA  32.11 

ELI 

4644.1 

El2 

14J  .7 

alf 

31  ,02 

12 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  GATE  NOV  16  1966  FLIGHT  TIME  166.00  ARRIVAL  DATE  MAV  J 1969 

HELIOCENTRIC  CONIC  DISTANCE  431 .?45 

RL  147.92  LAL  -.00  LOL  53.70  VL  27.737  CAL  6.44  A7L  146.64  HCA  161.46  SNA  129.46  ECC  .16066  INC56.6417  VI  30.120 

RP  106.36  LAP  1.27  LOP  234.47  VP  37.736  CAP  -4.55  ATP  31.17  TAL  146.04  TAP  329.53  RCA  106.06  APO  152.67  V2  34.967 

RC  52.697  GL  -55.46  GP  62.09  TAL  63.01  TAP  65,09  CTS  193.62  TA£  60,34  ETE  331.63  TAC  94.76  ETC  47.52  CLP  79.46 

PLANETOCENTRIC  CONIC 


C3  619.911 

VHL  26.634 

OLA  -57,90 

RAL  12.72  RAO  6572.6 

VCL  X).6r»  PTH  3.46 

VHP  37.962 

OPA  73.73  RAP 

192.66 

ECC14.4937 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  U3NG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM  INJ 

2 LAT 

INJ  2 LONG 

37,13 

9 49  52 

2372.93 

.21 

69.65 

262.97 

147.90 

10  29  29 

1772.9 

6.96 

65.60 

142.67 

19  10  24 

729.11 

.22 

296.03 

262.99 

147.90 

19  22  33 

129.1 

6.99 

292 . 1 7 

37.13 

9 49  52 

2372,93 

.21 

€9.65 

262.37 

147.90 

10  29  29 

1772.9 

6.96 

65.60 

142.67 

19  10  24 

729.11 

.22 

296.03 

262v99 

147.90 

19  22  33 

129.1 

6.99 

292.17 

37.13 

9 49  52 

2372.93 

.21 

69.65 

262.97 

147.90 

10  29  29 

1772.9 

6.96 

65.60 

142.67 

19  10  24 

729.11 

.22 

296.03 

262.99 

147.90 

19  22  33 

129.1 

6.99 

292.17 

differential  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACV  0R6IT  DETERMINATION  ACCURACV 

TDE  4.6796  TRA-4.6564  TC3  -.1766  BAU  3.7140  9GT  2290.3  SCR  3696.3  SC3  60.4  ST  1065.7  SR  1119.4  SS  947.1 

ROE-1.6997  RRA  9.3140  RC3  .2690  FAU- .06966  RRT  -.9462  RRF  .9977  RTF  -.9659  CRT  -.7663  CRS  -.9769  CST  .6630 

FOE  -.7639  FRA  2.1969  FC3  .0696  0SP  13261  SG6  4519.6  R23  *JI146  R13  .9999  LSA  1742.9  MSA  539.6  SSA  .9 

60e  5.0492  BRA10.5041  BC3  .3366  F$P  -243  SCI  4473.3  SC2  645.7  THA  119.76  ELI  1466.5  EL2  530.4  ALF  133.66 

LAUNCH  DATE  NOV  16  1966  FLIGHT  TINE  166.00  ARRIVAL  DATE  HAV  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  437.130 

RL  147.92  LAL  -.00  LOL  93.70  VL  27.766  GAL  6.45  ATL  109.44  KA  164.10  SNA  129.69  ECC  .17920  INC15.4354  VI  30.120 

RP  106.42  LAP  1.09  LOP  237.66  VP  37.749  CAP  -4.19  ATP  74.60  TAL  147.65  TAP  331.76  RCA  106,45  APO  152.94  V2  34.954 

RC  94.396  GL  -99.97  GP  79.66  TAL  66.79  TAP  76.07  CTS  294.27  TAC  107,16  ETC  65.40  TAC  66.67  ETC  140.17  ClP  -13.66 

PLANETOCENTRIC  CONIC 


C3  76.516 

VHL 

6.661 

OLA  -46.66  RAL  36.22  RAO  6969.9 

VCL  14.137 

PTH  2.96 

ynp  12.402 

OPA  70.99  RAP 

314.71 

ECC  2.2922 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIMC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM  INJ  2 LAT 

INJ  2 LONG 

^ 91.20 

12 

6 36 

1993.66 

19.92 

49.19 

290.99 

134.49 

12  39  10 

1393. 7 

21.44 

39.45 

120.60 

20 

1 10 

9792.74 

19.94 

270.17 

290.61 

134,40 

21  37  42 

9192.7 

21.45 

264.46 

91.20 

12 

6 36 

1993.66 

19.92 

49.19 

290.99 

134.49 

12  39  10 

1393.7 

21.44 

39.45 

126.00 

20 

1 10 

9792.74 

19.94 

270.17 

290.61 

134.40 

21  37  42 

9192.7 

21.45 

264.46 

' 91.20 

12 

6 36 

1993.66 

19.92 

49.19 

290.99 

134.49 

12  39  10 

1395.7 

21.44 

39.45 

128.00 

20 

1 10 

9792.74 

19.94 

270.17 

290.61 

134.46 

21  37  42 

9192.7 

21.45 

264.46 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE- 1. 7546  TRA-4. 0109  TC3  -.1439  BAU  .1664  SGT  3991* S SGR  3137.2  SG3  162.6  ST  1595.2  SR  956.4  SS  779.6 

ROE  -.2997  RRA-3.3194  RC3  .0716  FAU  .00037  RRT  .9690  RRT  -.9926  RTF  -.9916  CRT  .6364  CRS  .9439  CST  .9714 

FOE  .9766  FRA  2.2067  FC3  -.0040  0SP  16211  SGB  5045*4  R23  -.0327  R13  -.9993  LSA  1962.7  MSA  467.6  SSA  1.0 

eOC  1.7605  BRA  5.2063  BC3  .1604  FSP  -596  SGI  5006.3  SG2  611.4  THA  36.25  ELI  1602.6  El2  462.2  AlF  26.61 


LAUNCH  DATE  MOV  16  1 966  FLIGHT  TIME  170.00  ARRIVAL  CATE  MAT  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  443.567 

RL  147.92  LAL  -.00  LOL  93.70  VL  27.796  CAL  6.36  ATL  97.29  HCA  167.20  SHA  129.69  ECC  .17699  INC  7.2667  VI  30.120 

RP  106.45  LAP  .91  LOP  240.65  VP  37,756  GAP  -3.72  ATP  62.77  TAL  147.59  TAP  334.79  RCA  106.90  APO  152.66  V2  34.942 

RC  56.166  GL  -36.56  CP  63.64  7AL  52-07  TAP  69.59'ETS  315.45  TAE  120.61  £T£  60.76  TAC  66.65  ETC  153.72  CLP  -36.25 

PLANETOCENTRIC  CONIC 

C3  31.592  VHL  5.621  OLA  -29.25  RAL  30.29  RAO  6566.3  VEt  12.366  PTH  2.23  VHP  7.663  OPA  59.77  RAP  356.50  ECC  1.5199 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

82.35 

14  37  7 

1206.61 

17.27 

346.46 

266.54 

113.96 

14  57  16 

606.8 

20.37 

339.10 

97.65 

16  43  22 

eoo.eo 

17.29 

316.55 

266.55 

113.97 

16  56  42 

200.8 

20.38 

309.17 

100  .CXJ 

16  9 30 

909.39 

12.65 

522.26 

264.25 

117.31 

16  24  40 

309.4 

16.21 

315.30 

100.00 

17  53  40 

5663.49 

22.03 

279.64 

266.62 

110.74 

19  31  23 

5263.5 

24.65 

272.02 

110.00 

15  52  22 

963.35 

4.41 

321.42 

259.32 

123.93 

16  6 25 

363.4 

8.83 

315.13 

110.00 

20  27  16 

5362.29 

31.15 

246.60 

271 .69 

104.65 

21  57  0 

4782.3 

32.87 

237.81 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.9465  TRA-2.2599  TC3  -.0532  BAU  .2306  SGT  2611.7  SCR  3964.9  SC3  374.5  ST  1246.3  SR  1316.5  SS  1005-3 

TOE  -.5972  RRA-3.3300  RC3  .5434  FAU  .02135  RRT  .9660  RRF  -.9991  RTF  -.9737  CRT  .9199  CRS  .9936  CST  .9576 

FOE  .6315  FRA  3.5941  FC3  -.5650  BSP  15669  SCB  4677.0  R23  -.0525  R13  -.9962  LSA  2041.1  MSA  566.9  SSA  2.6 

0OE  1.1191  BRA  4.0244  0C3  .5460  FSP  -1204  SCI  4640.1  SG2  596.9  THA  55.11  ELl  1777.6  EL2  362.5  AlF  46.65 

LAUNCH  DATE  MOV  16  1966  FLIGHT  TIME  172.00  ARRIVAL  DATE  HAV  7 1969 

heliocentric  CONIC  DISTANCE  450.051 

RL  147.92  LAL  -.00  La  53.70  VL  27.620  GAL  6.26  ATL  94.05  HCA  190.35  SNA  130.06  ECC  .17497  INC  4.0526  VI  30.120 

RP  106.49  LAP  .73  LOP  244.03  VP  37.764  CAP  -3.24  ATP  66.01  TAt  147.56  TAP  337.91  RCA  107.31  APO  152.62  V2  34.929 

RC  56.051  CL  -24.67  GP  54.56  TAt  43.10  TAP  66.42  CTS  325.00  TAE  129.63  ETE  64,93  TAC  90.72  ETC  156.64  CLP  -46.36 

PLANETOCENTRIC  CONIC 


C3  21.931 

VHL 

4.663 

OLA  '16.03  RAt  25.39  RAO  6567.9 

VEL  ] 1.971 

PTH  2.13 

VHP 

5. 

.663 

OPA  51 .69 

RAP 

344.96 

ECC 

1 .3609 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

11 

30  14 

1713.46 

-5.10 

11.63 

247.15 

117.69 

J1 

56 

47 

1113.5 

-1.33 

5.18 

90.00 

19 

11  9 

5403.56 

20.02 

247.63 

254.11 

05.72 

20 

4] 

12 

4003.6 

27.13 

239.28 

100.00 

12 

42  39 

1479.60 

-6.32 

353.99 

246.49 

119.26 

13 

7 

19 

679.8 

-2.37 

347.43 

100.00 

20 

41  24 

5112.47 

29.40 

226.28 

253.97 

64.34 

22 

6 

37 

4512.5 

26.30 

217.65 

110.00 

13 

31  6 

132B.0Z 

-9.44 

340.56 

244.59 

123.01 

13 

53 

]4 

726.0 

-5.02 

334.26 

110.00 

22 

9 27 

4637.02 

33.01 

204.60 

253.41 

60.56 

23 

30 

4 

4237.0 

31.36 

195.97 

differential  CORRECTIONS 

MID-COURSE  EXECUTICN  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7093 

TRA- 

-1.7250 

TC3  -.0602  BAU  .254] 

SGT  2361.6  SGR  3960.9  SC3 

595.6 

ST  1069.5 

SR 

1399.1 

SS 

1307.3 

ROC  -.6658 

RRA' 

'2.9776 

RC3  .6646 

FAU  .03946 

RRT  < 

.9605  RRF  - 

.9993  RTF  - 

.9642 

CRT  .9552 

CRS 

.9965 

CST 

.9765 

FOE  1.3626 

FRA 

5,1277 

FC3-1.5565 

BSP  14606 

see  4611.6  R23  - 

.0566  R13  - 

.9978 

LSA  2167.6 

MSA 

258.9 

SSA 

5.1 

BOE  -9729 

BRA 

3.4414 

BC3  .6666 

FSP  -1665 

SCI  4576.4  SG2 

569.0  THA 

59.68 

ELI  1754.5 

EL2 

257.1 

alf 

52.41 

13 


JPL  TM  33. 99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


UAONCH  C4TC  NOV  J6  1968 

HCLiOCtNTRIC  CONK 

147.92  LAL  -.00  LOL  53.70  VL 

ftp  108.53  LAP  .54  LOP  247.21  VP 


fLlOHT  TINE  174.00 


ARRIVAL  tATE  MAT  9 1969 


distance  456.533 

27. 84^  CAL  6.22  A/L  92.32  MCA  193.52  SNA  130.22  ECC  .17320  INC  2.3204  VI 

37.769  CAP  -2.77  A2P  87.74  TAL  147.53  TAP  341 .05  PCA  107.66  APO  152.77  V2 

92.01  ETC  159.34  ClP 


RC  59.985 

CL  -14.98 

CP  47.95 

7Al  38.61 

7AP  65.77 

ETS  332.37 

7AE  136.02 

ETE  88.18 

PlA^CTOCENTRIC  CONIC 

C3  18.801 

VHL  4.336 

OLA  -6.91 

RAL  22.02  RAO  6567.8 

VEL  11.840 

PTH  2.10 

VHP  4, 

964 

lNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

10  0 6 

1983.93 

-13.39 

27.36 

241.23 

115.19 

JO  33 

9 

90.00 

20  14  25 

5059.60 

23.88 

223.58 

244.29 

74.32 

21  38 

45 

100.00 

11  18  8 

1732.17 

-14.40 

8.36 

240.73 

116.48 

11  47 

0 

100.00 

21  39  4 

4786.60 

24.97 

203.16 

243.94 

73.00 

22  58 

51 

1 10.00 

12  18  50 

1542.12 

-17.09 

352.44 

239.22 

120.06 

12  A4 

32 

110.00 

22  54  51 

4549.41 

27.86 

184.05 

242.84 

69.34 

24  10 

4J 

differential  ccrrections 

MID-COURSE  EXECUTION  ACCURACY 

TOE  -.5892 

TRA- 1.3736 

TC3  -.1154 

BAU  .2525 

SCT  1989.8  SCR  3836.7  SC3 

815.7 

ROE  -.7283 

RRA-2.7135 

RC3  .9979  FAU  .05546 

RRT 

.9518  RRF  - 

.9991  RTF  - 

.9542 

FOE  2.0686 

FRA  6.5824 

FC3-Z.5539 

BSP  13892 

see  4322.0  R23  - 

.0536  R13  - 

.9977 

eoC  .9368 

eRA  3.0414 

BC3  1.0045 

FSP  -2559 

SCI  4287.4  SC2 

546.0  THA 

63.26 

30.120 

34.917 

-52.22 


OPA  45.48  RAP  349.19  ECC  1.3094 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


1383.9 

4459.6 
1132.2 

4186.6 
942.1 

3949.4 


-9.88 

21.50 

-10.73 

22.40 

-12.97 

24.79 


20.45 
215.72 
1 .50 
195.30 
345.75 
176.22 


LAUNCM  date  NOV  16  1968 
HELIOCENTRIC  CONIC 

Rl  147.92  LAL  -.00  LOL  53.70  VL  27.860 

RP  108.57  LAP  .36  LOP  250.39  VP  37.772 

RC  61,981  CL  -8.21  CP  43.01  7AL  36.60 

PLANETOCENTRIC  CONIC  ___ _ 

C3  17,550  VML  4.189  OLA  -.57  RAt  19.64 

LNCM  A7MTH  LNCH  TIME  L-I  TIME  INJ  UT 
90.00  9 2 57  2166.05  -18.36 

90.00  20  52  34  4845.32  19.24 

100.00  to  24  2 1904.52  -19.55 

100.00  22  14  10  4582.09  20.24 

110.00  n 31  40  1692.80  -21.99 

110.00  23  23  1 4366.57  22.90 

OirrERENTIAL  CORRECTIONS 
TOE  -.4866  TRA-J.0623  TC3  -.2022  6M1  ,2472 

ROE  -.7729  RRA-2.5I33  RC3  J .0338  FAO  .06950 
rOE  2.8559  FRA  7.9138  FC3-3.4286  0SP  12955 

0OE  .9134  0RA  2.7286  BC3  1.0534  FSP  -3200 


LAUNCH  DATE  NOV  16  1968 


FtlCHT  TIME  176.00 
DISTANCE  463.001 


ORBIT  DETERMINATION  ACCURACY 

ST 

952. A ^ 

1449.4 

5S 

1626.6 

CRT 

.9735  CRS 

.9969 

CST 

.9882 

LSA 

2370.6  MSA 

184.2 

SSA 

7.9 

ELI 

1724.6  EL2 

183,9 

alf 

56.98 

> 

1 

DATE 

HAY 

11  1969 

GAL  6.16 

A7L  91 .24 

HCA  196.69 

SMA  130.35 

ECC  .17172 

INC  1.2378 

VI 

30.120 

CAP  -2.30 

ATP  88.81 

TAL  147.49 

TAP  344.18 

RCA  107.96 

APO  152.73 

V2 

34.906 

7AP  66.94 

ETS  338.56 

7AE  140.65 

ETE  92.05 

7AC  92.52 

ETC  159.79 

CLP 

-57.61 

RAD  6567.7 

VEL  11.787 

PTM  2.08 

VHP  4.400 

DPA  40.53 

RAP  351.25 

ECC 

i .2888 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TJiC 

POKST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

38.43 

238.72 

111.94 

9 39  4 

1566.1 

-15.22 

31 .16 

209.60 

238.97 

68.82 

22  13  19 

4245.3 

16.19 

202.25 

18.76 

238.29 

113.24 

10  55  47 

1304.5 

-16.04 

11  .54 

189.81 

238.55 

67.52 

23  30  32 

3982.1 

17.02 

182.50 

1.37 

236.97 

116.85 

11  59  53 

1092.8 

-18.21 

354.28 

172.16 

237.26 

63.90 

24  35  48 

3766.6 

19.20 

164.98 

HELIOCENTRIC  CONIC 


RL 

147.92  LAL 

-.00 

LOL 

53.70 

VL 

27.876 

GAL 

RP 

108.60  LAP 

.17 

LOP 

253.57 

VP 

37.773 

CAP 

RC 

64.032  CL 

-3.32 

CP 

39.18 

7AL 

35,81 

TAP 

PLANETOCENTRIC  CONIC 

C3 

17.011  VHL 

4.124 

Ola 

4,00 

RAL 

17.89 

RAD 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


8 21  59  2300.74 

21  19  33  4696.20 


9 45  12  2032.33 

22  39  I 4439.84 

10  57  45  1805.28 

23  42  58  4239.66 


90.00 
90.00 
lOO.QO 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3713  TRA  -.7517  TC3  -.3071 

ROE  -.7979  RRA-2.3500  RC3  1 .0304 

FOE  3.6607  FRA  9.1061  FC3-4.J825 

BOE  .8800  BRA  2.4673  BC3  1 .0752 

LAUNCH  DATE  NOV  16  1968 

HELIOCENTRIC  CONIC 


RC  66.131  GL  .3 
PLANETOCENTRIC  CONIC 


90.00  7 50 

90.00  21  40 

100.CK3  9 15 

lOO.OC  22  58 

110.00  10  3! 

110.00  0 2 

differential  CORRECTIONS 
TOE  -.2363  TRA  -.4317  TC3  -.4311 
ROE  -.8072  RRA-2.2083  RC3  1.0050 
FOE  4.4508  FRAlO. 1533  FC3-4.8043 
BOE  .8411  BRA  2.2501  8C3  1.0956 


INJ  LAT 
-21.56 
15.33 
-22.57 
16.30 
-25.27 
18.69 

6AU  .2445 
FAU  .08218 
6SP  12087 
FSP  -3816 


MID-COURSE  EICECUTION  ACCURACY 
9CT  1607.1  SCR  3699.2  SC3  1024.7 
RRT  .9338  RRF  -.9989  RTF  -.9359 
SC6  4033.2  R23  -.0461  RI3  -.9979 
SCI  3998.0  SC2  532.1  THA  67.50 


flight  time  178.00 

DISTANCE  469.450 
6.12  AZL  90.49  MCA  199.86  SHA 
-1.84  A7P  89.54  TAL  147.44  TAP 
69.39  ETS  343,87  7AE  144.01  ETE 


r.7  VEL  11.764  PTH  2.08  VHP  4.017 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
47.01  237.60  108.81  9 0 .20 

200.41  235.92  65.89  22  37  49 

26.89  237.21  110.13  10  19  5 

181.09  235.45  64.59  23  53  1 

8.46  236.02  113.82  11  27  50 

164.50  234.06  60.97  24  53  37 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1194.2  SCR  3558.2  SC5  1217.5 
RRT  .8901  RRF  -.9986  RTF  -.8928 
see  3753.2  R23  -.0340  R13  -.9980 
SCI  3716.9  SC2  521.0  THA  73.02 

flight  Tl9€  180.00 


DISTANCE  475.880 


LOL 

53.70 

VL  27.889 

CAL  6.09 

ATL  89.95 

HCA  205.04 

SMA 

130.55 

LOP  256.74 

VP  37.772 

CAP  -1.39 

ATP  90.05 

TAL  147.37 

tap 

350.41 

CP 

36.08 

TAL  35.60 

TAP  72,79 

ETS  548.45 

7AE  146.36 

ETE 

103.01 

DLA 

7.43 

RAL  16.56 

RAO  6567.7 

VEL  11.755 

PTM  2.07 

VHP 

3.742 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

2405.90 

-23.70 

53.98 

237.13 

105.96 

8 

30  40 

4585.24 

12J4 

193.82 

234.08 

64.22 

22 

56  45 

2132.05 

-24.75 

33.49 

236.78 

107.31 

9 

51  1 

4334.32 

13.12 

174.87 

233.58 

62.90 

24 

10  21 

1892.99 

-27.56 

14.25 

235.69 

III.  08 

11 

3 25 

4146.15 

15.71 

159,11 

232.10 

59.25 

1 

U 15 

MID-COURSE  EXECUTION  ACCURACY 
6AU  .2456  SCT  777.5  SCR  3412.4  SC3  1390.8 

FAU  .09322  RRT  .7450  RRF  -.9982  RTF  -.7492 

BSP  1J237  see  3499.8  R23  -.0173  R13  -.9981 

FSP  -4385  SCI  3462.3  SC2  511.1  THA  80.15 


OR0JT  DETERMINATION  ACCURACY 

ST  795.6 

SR 

1477.0 

SS 

1931. 3 

CRT  .9811 

CRS 

.9968 

CST 

.9933 

LSA  2554,2 

MSA 

143.2 

SSA 

11  .0 

ELI  1672.2  El2 

135.9 

alf 

6]  .94 

ARRIVAL 

DATE 

HAY 

13  1969 

ECC  .17051 

INC 

.4937 

VI 

30.120 

RCA  108.22 

APO 

152.70 

V2 

34 .894 

TAC  92.37 

ETC 

161 .17 

CLP 

-63.00 

OPA  36.40 

RAP 

352.02 

ECC 

I .2800 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

1700.7 

- 

18.80 

39.43 

4096.2 

11.94 

1 

193.36 

1432.3 

- 

19.63 

19.33 

3839.8 

12.74 

174 .10 

1205.3 

- 

21 .84 

.99 

3639.7 

14.87 

157,68 

ORBIT  DETERMINATION  ACCURACY 

ST  €03.9 

SR 

1480.9 

SS 

2204.4 

CRT  .9838 

CRS 

.9966 

CST 

.9950 

LSA  2720.6  MSA 

124.4 

SSA 

13.3 

ELI  1596. J 

Cl2 

100.6 

ALF 

68.05 

ARRIVAL  DATE 

MAY 

15  1969 

ECC  .16957 

INC 

.0528 

VI 

30.120 

RCA  108.42 

APO 

152.69 

V2 

34.883 

TAC  91 .67 

ETC 

162.51 

CLP 

-68.52 

OPA  52.78 

RAP 

351 .97 

ECC 

1 .2765 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1805.9 

-21 .29 

46.14 

3985.2 

8,57 

186.96 

1532.0 

-22.15 

25.66 

3734.3 

9.38 

168.07 

1293.0 

-24.44 

6.47 

3546.1 

11.52 

152.52 

ORBIT  DETERMINATION  ACCURACY 

ST  377.6 

SR 

1465.0 

SS 

2444.7 

CRT  .9817 

CRS 

.9962 

CST 

.9941 

LSA  2872.4 

MSA 

119.0 

SSA 

14.5 

ELI  1511.3 

EL2 

69.8 

alf 

75.77 

14 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  NOV  16  1966  FLIGHT  TIME  162.00  ARRIVAL  CATE  MAT  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  462.266 


RL 

147.92 

LAL 

-.00 

LOL 

53, 

.70 

VL 

27. 

900 

CAL 

6.07 

atl 

69. 

.53 

HCA 

206.21 

SMA 

130.63 

ECC 

.16690 

INC 

.4726 

VI 

30.120 

RP 

106.67 

LAP 

-.21 

LOP 

259, 

.91 

VP 

37. 

770 

GAP 

-.94 

ATP 

90, 

.42 

TAL 

147.26 

TAP 

353.49 

RCA 

106. 

.57 

APO 

152. 

.69 

V2 

34.673 

RC 

66.274 

CL 

3.20 

GP 

33. 

.47 

TAL 

35 

i.65 

TAP 

76.67 

ETS 

352 

.43 

TAE 

147.61 

ETC 

110.07 

TAC 

90, 

.54 

ETC 

163. 

.79 

CLP 

-74.20 

PLANETOCENTRIC  CONIC 

C3  16.762  VML  4.094  OLA  10.09  RAL  15.52  R40  6567.7  VtL  11  .754  PTH  2j07  VHP  3,542  OPA  29.50  RAP  351.35  ECC  1 .2759 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 25  25 

2491 .34 

-25.16 

59.60 

237.00 

103.40 

6 6 56 

1691 .3 

-23.09 

51 .76 

90.00 

21  57  15 

4496.60 

9.53 

166.61 

232.95 

63.21 

23  12  14 

3696.6 

5.66 

182.05 

100.00 

6 51  45 

2212.90 

-26.26 

39.02 

236.69 

104.79 

9 26  36 

1612.9 

-23.90 

30.96 

100.00 

23  13  36 

4252.43 

10.53 

170.17 

232.42 

61.66 

24  24  29 

3652.4 

6.69 

163.49 

110.00 

10  11  20 

1963.66 

-29.20 

19.12 

235.70 

106.62 

10  44  4 

1363.9 

-26.36 

11  .07 

110.00 

0 14  26 

4074 .26 

13.17 

155.09 

230.66 

58.17 

1 22  21 

3474.3 

6.67 

146.64 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDE  -.0799  TRA  -.1002  TC3  -.5696  6AU  .2517  SOT  500.5  SCR  3254.0  9C3  1539.2  ST  120.5  SR  1428.5  SS  2647.5 

RDE  -.6011  RRA-2.0755  RC3  .9^  FAU  .10265  RRT  .1060  RRF  -.9977  RTF  -.1144  CRT  .9459  CRS  .9956  CST  .9696 

FOE  5.1662  FRAU. 0299  FC3-5.3019  BSP  10471  SC6  3292.3  R23  .0041  R13  -.9977  LSA  3006.3  MSA  120.7  SSA  14.9 

0OE  .6051  BRA  2.0779  BC3  1.1233  FSP  -4699  SCI  3254.5  SC2  497.5  THA  69.03  ELI  1433.1  EL2  39.0  ALF  65.43 

UUNCH  DATE  NOV  16  1966  FLICHT  TIlC  164,00  ARRIVAL  DATE  MAY  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  466.673 


RL  147.92 

LAL 

-.00 

LOL  53.70 

VL  27.909 

GAL  6.07 

ATL  69.19  MCA  209.36 

SMA 

190.69 

ECC  .16649 

INC  .6065 

VI 

30.120 

RP  106.70 

LAP 

-.40 

LOP  263.06 

VP  37.767 

CAP  -.50  4TP  90.70 

TAL  147.17 

TAP 

356.55 

RCA  106.67 

APO  152.71 

V2 

34.662 

RC  70.456  GL  5.47 

PLA^CTOCENTRIC  CONIC 

GP  31.17  TAL  35.61 

TAP  61.46  ETS  355.69  TAC  146.4] 

ETE 

117.61 

TAC  69.06 

ETC  164.99 

CLP 

-60.01 

C3  16.637 

VML 

4.103 

OLA  12.21 

RAL  14.71 

RAO  6567.7 

VEL  11.757 

PTH  2,06 

WP 

3.397 

OPA  26.43 

RAP  350.34 

ECC 

1.2771 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

4 39 

2562.96 

-26.22 

64.79 

237.06 

101.11 

7 

47  22 

1963.0 

-24.42 

56.56 

90.00 

22 

11  33 

4429.24 

7.37 

164.64 

232.26 

62.56 

23  25  22 

3629.2 

3.64 

1 76 . 1 5 

100.00 

6 

32  14 

2260.49 

-27.37 

43.74 

236.61 

102.52 

9 

10  15 

1660.5 

-25.37 

35.51 

100.00 

23 

26  39 

4166.95 

6.41 

166.47 

231 .72 

61 .21 

24 

36  26 

3566.9 

4.50 

159.66 

110.00 

9 

54  34 

2022.65 

-30.41 

23.26 

235.92 

106.43 

10 

26  17 

1422.6 

-27.66 

15.02 

110.00 

0 

24  44 

4017.36 

11.11 

151.97 

230.09 

57.46 

1 

31  42 

3417.4 

6.74 

145.61 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TOE  .0966  TRA  .2407  TC3  -.7196  BAU  .2626  SCT  696.7  SCR  3079.1  SC3  1657.6  ST  171.0  SR  1372.7  SS  2612.4 

ROE  -.7609  RRA-1.9451  RC3  .9194  FAU  .10991  RRT  -.7220  RRf  -.9970  RTF  .7160  CRT  -.9962  CRS  .9949  CST  -.9910 

FOE  5.6432  FRAU. 7126  FC3-5.6513  BSP  9644  SCB  3156.9  R23  .0261  R13  -.9966  LSA  3131.6  MSA  125-3  SSA  14.6 

BOE  .7666  BRA  1.9600  BC3  1.1676  FSP  -5329  SCj  3120.9  SC2  475.6  THA  99.50  ELI  1363.5  El2  14.i  ALF  97.07 


LAUNCH  DATE  NOV  16  1966  FLIGHT  TIME  166.00  ARRIVAL  DATE  MAV  1969 


HELIOCENTRIC  CONIC  DISTANCE  495.037 


RL  147.92 

'lal 

-.00 

LOL  53.70 

VL  27.915 

gal 

6.09 

ATL  66.92 

HCA  212.55 

SMA 

130.74 

ECC  .16634 

INC  1.0613 

VI 

30.120 

RP  106.73 

LAP 

-.56 

LOP  266.25 

VP  37.763 

GAP 

-.06 

ATP  90.91 

TAL  147.03 

TAP 

359.56 

RCA  106.73 

APO  152.75 

V2 

34.653 

RC  72.672  GL  7.30 

PLANETOCENTRIC  CONIC 

GP  29,07 

ZAL  35.99 

ZAP  66.40 

ETS  356.91 

TAE  146.22 

ETE 

125.77 

TAC  ,67.39 

ETC  166.00 

CLP 

'85.00 

C3  16.995 

VHL 

4.122 

OLA  13.94 

RAL  14.06 

RAO  6567.7 

VEL  11.763 

PTH  2.06 

VHP 

3.300 

OPA  23.50 

RAP  349.10 

ECC 

1 .2797 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

47  9 

2624.53 

-26.95 

69.15 

237.31 

99.04 

7 

30  53 

2024.5 

-25.42 

60.01 

90.00 

22 

24  0 

4371  .97 

5.56 

161.60 

231 .92 

62.19 

23 

36  52 

3772.0 

1.60 

1T4.94 

100.00 

6 

15  52 

2336.42 

-26.15 

47.67 

237.06 

100.49 

6 

54  50 

1736.4 

-26.42 

39.50 

100.00 

23 

37  56 

4133.31 

6.63 

163.47 

231.33 

60.79 

24 

46  51 

3533.3 

2.69 

156.90 

110.00 

9 

40  36 

2073.15 

-31 .32 

26.92 

236.27 

104.45 

10 

15  11 

1473.2 

-29.02 

10.47 

110.00 

0 

33  37 

3971 .34 

9.41 

149.49 

229.64 

56.99 

1 

39  46 

3371.3 

5.00 

143.16 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .2896  TRA  .5659  TC3  -.6760  BAU  .2791  SCT  U76.1  SCR  28B6.4  SC3  1741.5  ST  475.4  SR  1296.9  SS  2936.5 

ROE  -.7475  RRA-1.6140  RC3  .6612  FAU  .11467  RRT  -.9146  RRF  -.9961  RTF  .9134  CRT  -.9960  CRS  .9939  CST  -.9992 

FOE  6.3679  FRA12.1606  FC3-5.6415  B$P  9442  SCfl  3117.6  R23  .0496  Rl3  -.9949  LSA  3245.0  MSA  131.7  SSA  14.6 

BOE  .6017  BRA  1 .9063  BC3  1 .2265  FSP  -5652  SCI  3065.7  SC2  445.1  THA  110.93  ELI  1362.6  EL2  40.1  ALF  110.05 

LAUNCH  DATE  NOV  16  1966  FLIGHT  TIME  166.00  ARRIVAL  DATE  MAY  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  501 .376 

RL  147.92  LAL  -.00  LOL  53.70  VL  27.919  CAL  6.12  4ZL  66.69  MCA  215,72  SNA  130.77  ECC  .16645  INC  1.3116  VI  30.120 

RP  106.76  LAP  -.77  LOP  269.42  VP  37.756  CAP  .37  ATP  91.07  TAL  146.66  TAP  2.59  RCA  106.74  APO  152-60  V2  34.644 

RC  74.919  CL  6.61  CP  27.10  TAL  36.16  TAP  91.55  ETS  1.52  TA£  147,32  ETE  133.45  TAC  65.57  ETC  167.00  ClP  -91.74 

PLANETOCENTRIC  CONIC 

C3  17.219  VHL  4.150  OLA  15.36  RAL  13.59  RAO  6567,7  VEL  11.773  PTH  2.06  VHP  3.242  DPA  20.66  RAP  347.74  ECC  1.2634 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 32  10 

2676.51 

-27.47 

73,01 

237.65 

97.17 

7 16 

49 

2076.5 

'26.19 

64.56 

90.00 

22  35  3 

4324 .05 

4.03 

176.91 

231.60 

61.95 

23  47 

7 

3724  .0 

.25 

172.27 

100.00 

6 I 55 

2369.06 

-26.73 

51.52 

237.45 

96.65 

6 41 

44 

1769.1 

- 

'27.23 

43.04 

100.00 

23  47  59 

4066.73 

5.15 

161.00 

231.16 

60.51 

24  56 

6 

3466.7 

1.16 

154.45 

110.00 

9 26  54 

2116.94 

-32.02 

30.14 

236.73 

102.67 

10  4 

11 

1516.9 

29.94 

21  .54 

110.00 

0 41  26 

3933.62 

6.01 

147.47 

229.43 

56.66 

1 46 

59 

3333.6 

3.56 

141 .20 

DIFFERENTIAL  CORRECTIONS 

MID-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4949 

TRA  .9294 

TC3-1 .0311 

BAU  .3004 

SGT 

1723.6  SCR  2675.4  SC3  1766.0 

ST  791.9 

SR 

1206.3 

SS 

3016-6 

RDE  -.7001 

RRA-1.6793  RC3  .7997  FAU  .11739 

RRT 

-.9605  RRF  - 

.9950  RTF  , 

.9609 

CRT  -.9936 

CRS 

.9924 

CST 

-.9996 

FOE  6.7613 

FRA12.4070 

FC3-5.9019  BSP  9400 

SG6 

3162.5  R23 

.0621  R13 

.9932 

LSA  3342.9 

MSA 

136.3 

SSA 

14.2 

BOE  .6574 

BRA  1.9193 

BC3  1.3049 

FSP  -5665 

SCI 

3156.5  SC2 

406.5  THA  122.35 

ELI  144J.1 

El2 

75.0 

alf 

123.21 
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JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL.  4.  1968-69) 


launch  OATC  MOV  16  1966 


HCLIOCCNTRIC  CONK 


FLICHT  TIME  190.00 


ARRIVAL  DATE  MAV  1969 


RL 

147.92 

LAL 

-.00 

LOL 

RP 

109.79 

LAP 

-.95 

LOP 

RC 

77.194 

CL 

10.06 

CP 

PLANETOCENTRIC  CONIC 

C3 

17.506 

VHL 

4.194 

OLA 

01 stance  507.695 

53.70  VL  ?7.9e2  CAL  6.16  A7l  96.49  HCA  219.99  SHA  130.79  ECC  .16990  INC  1.5094  VI  30.120 
272.59  VP  37.752  CAP  .90  A2P  91.17  TAL  146.67  TAP  5.56  RCA  109.71  APO  152.97  V2  3M.935 
25.24  2AL  36.31  ZAP  96*79  ET5  3,77  ZAE  145.94  ETE  140.46  ZAC  93.72  ETC  167.76  CLP  -97.51 


6 

19  13 

2726.64 

-27.03 

76.49 

230.00 

95.46 

7 

4 

40 

2126.6 

-26.79 

67.99 

22  45  2 

4203.55 

2.73 

176.64 

231.06 

61 .00 

23 

56 

26 

3605.5 

-1.06 

170.01 

7 

49  57 

2434.00 

-29.14 

54.01 

237.91 

96.97 

0 

30 

31 

1934.1 

-27.87 

46.23 

0 

0 56 

4051.34 

3.09 

150.93 

231 .22 

60.34 

1 

9 

27 

3451  .3 

-.09 

152.40 

9 

19  55 

2155.70 

-32.56 

33.03  . 

237.20 

101 .03 

9 

54 

51 

1555.7 

-30.70 

24.31 

0 

40  27 

3902.49 

6.04 

145.02 

229.40 

56.43 

1 

53 

29 

3302.5 

2.30 

139.57 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE  .7061  TRA  1.2651  TC3-1.1906 
ROE  -.6419  RRA-1.5439  RC3  .7347 
FOE  7.0177  FRA12.4044  FC3-5.9251 
eOE  .9543  ORA  1.9960  6C3  1.3906 

launch  date  NOV  16  1969 


16.59  RAL  13.22  RAO  6567.7  VEL  11.795  PTH  2.09  WP  3.221 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


INJ  LAT 


OPA  19.00  RAP  346.36  ECC  1.2991 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MIO-COURSC  EXECUTION  ACCURACY 
9AU  .3254  SCT  2275.6  SCR  2453.0  SC3  1792.2 

FAU  .11779  RRT  -.9754  RRF  -.9934  RTF  .9776 

9SP  9721  SC6  R25  ^0626  RI3  -.9922 

FSP  -6006  SCI  3325.5  W 369.7  TNA  132.« 

flight  TJiC  1^.00 


0R6IT  DETERMINATION  ACCURACY 
ST  1109.0  SR  1100.5  SS  3056.9. 

CRT  -.9910  CRS  .9902  CST  -.9999 

L^  3429.9  MSA  145.0  SSA  13.9 
ELI  1559.9  EL2  105.0  AlF  135.22 

ARRIVAL  DATE  MAY  27  1969 


DISTANCE  513.909 


RL  147.92  LAL  -.00 

LCL  53. TO  VL 

27.923 

CAL  6.22 

A2L  BB.32 

HCA  222.06 

SH4  130.79  ECC  .16941 

INC  1.6013 

VI 

30.120 

RP  109.91 

LAP  -1.13 

LOP  275. T5  Vf» 

37.745 

CAP  1 .23 

AZP  91.25 

TAL  146.45 

TAP  9.51 

RCA  100.64 

APO  152.95 

V2 

34  ,927 

RC  79.493 

CL  11.11 

CP  23.46  7M. 

36.41 

ZAP  102.01 

ETS  5.69 

ZAE  143.93 

ETE  146.59 

ZAC  01.94 

ETC  160.32 

CLP 

-103.12 

PLANETOCENTRIC  CONIC 

C3  17.951 

VHL  4.225 

014  17.62  P4L 

12.95 

RAO  6567.7 

VEL  11. BOO 

PTM  2.09 

VHP  3.232  OPA  15.45 

RAP  345.04 

ECC 

1.2939 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME  INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 7 59 

2770.13 

28.07 

79.W 

230.39 

93.90 

6 54  0 

2170.1 

-27.23 

71  ,08 

90.00 

22  54  10 

4249.12 

1.62 

174.72 

232.09 

61.73 

24  4 59 

3649.1 

-2.17 

169.09 

100.00 

7 39  35 

2474.65 

29.44 

57.79 

230.47 

95.43 

■ fl  20  50 

1974.7 

-20.30 

49.14 

100.00 

0 9 9 

4019.05 

2.B3 

157.20 

231 .42 

60.23 

1 16  9 

3419.0 

-1 .16 

150.69 

110.00 

9 10  24 

2190.51 

32. 9B 

35.^ 

237.92 

99.53 

9 46  55 

1590.5 

-31.52 

26,03 

110.00 

0 54  50 

3076.75 

5.B7 

144.46 

229.53 

56.26 

i 59  26 

3276.7 

1.39 

150.23 

OIFFERENTIAL  CORRECTIONS 

mid-course  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9199  TRA  1.5006  TC3-1.3192  0AU  .3527 
ROE  -.5770  RRA-1.41I5  RC3  .6667  FAU  .11569 
FDE  7,1076  FRAJ2.2037  FC5-5.61O0  BSP  10351 
eOE  1.0949  6RA  2.1251  BC3  1.4701  FSP  '6004 


SCT  2811.4  SCR  2227.0  SC3  1764.1 
RRT  -.9007  RRF  -.9912  RTT 
see  3507.1  R23  .0540  R13 

SCI  3570.7  SC2  342.9  THA 


1764.1 

ST 

1419.0 

SR 

907.7 

SS 

3060.0 

.9950 

CRT 

-.9076 

CRS 

.9071 

CST 

-.9999 

-.9919 

LSA 

3511.4 

MSA 

151.4 

SSA 

13.6 

141.73 

ELI 

1724.1 

EL2 

127.0 

ALF 

145.29 

AUNCH  DATE  NOV  16  1969 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  109.93  LAP  -1 .30  LOP  279.92 

RC  91.913  CL  11.99  CP  21.77 

PlANETOCENTRIC  CONIC 
C3  19.255  VHL  A. 273  OLA  19.51 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  5 59  9 2909.97 

90.00  23  2 35  4219.96 

100. (X)  7 30  37  2511.62 

100.00  0 16  43  3993.33 

110.00  9 3 9 2222.17 

liO.KJ  I 0 42  3955.55 

differential  CORRECTIONS 
TOE  1.1292  TRA  1.9965  TC3-1 ,4431 
ROE  -.5076  RRA- 1.2047  RC3  .5995 
FOE  7,0596  FRAl 1,9379  FC3-5.2929 
BOE  1.2371  8RA  2.2906  6C3  1.5626 

LAUNCH  DATE  NOV  16  1969 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  109.95  LAP  -1.47  LOP  292.09 

RC  94.153  CL  12.73  CP  20.17 

PLANETOCENTRIC  CONIC 
C3  19.721  VHL  4.327  OLA  19.27 
LNCH  TIME  L-I  TIME 
5 49  34  2946.49 

23  10  26  4195.04 

7 22  52  2545.64 

02345  3971.13 

9 56  57  2251.27 

1 6 9 3039.26 

differential  CORRECTIONS 
TOE  1.33)9  TRA  2.1979  TC5-1 .5405 
ROE  -.4372  RRA-1.1663  RC3  .5345 
FOE  6.9029  FRA11.3544  rC3-4.0932 

90E  1.4019  BRA  2.4794  6C3  1 .6392 


Flight  time  194*00 


ARRIVAL  DATE  HAY  29  1969 


VL  27.922 

distance  520.259 

CAL  6.30  AZL  99.17  HCA  225.23 

SMA 

130.79  ECC  .17027 

INC  1,9334 

VI 

30.120 

VP  37.738 

CAP  1 .66 

AZP  91 .29 

TAL  146.20 

TAP 

11.42 

RCA  100.52 

APO  153.06 

V2 

34  .920 

ZAL  36.46 

ZAP  107.12 

ETS  7.32 

ZAE  141.75 

ETE 

151,77 

ZAC  00 . 50 

ETC  169. 7J 

CLP 

-108,48 

RAL  12.77 

RAD  6567.7 

VEL  11.017 

PTH  2.09 

VHP 

3.273 

OPA  13.00 

RAP  343.95 

ECC 

1.3004 

INJ  UAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-29.22 

92.54 

259.19 

92.45 

6 

44  50 

2209.9 

-27.59 

73.94 

.60 

175.09 

232.44 

61.69 

24 

12  55 

3619.9 

-3.11 

166.46 

-29.65 

60.51 

239.10 

94.01 

0 

12  29 

S9M  .6 

-29.79 

51  .92 

1.93 

155.74 

251 .75 

60.16 

1 

25  17 

3393.3 

-2.05 

149.22 

-33.31 

59.07 

250.64 

90.14 

9 40  10 

1622.2 

-31 .93 

29.16 

5.06 

145.34 

229.00 

56.15 

2 

4 57 

3255.5 

.59 

137.12 

MIO-COURSE  execution  ACCURACY 


BAU  .3614 
FAU  .11161 
BSP  U2Z9 
F0P  -5901 


SCT  3316.9  SW  2006.5  SC3 

1707.0 

sf 

1713.9  SR 

072.1 

RRT  -.9917  flPP  -.9M2  RTF 

.9009 

CRT 

-.9927  CRS 

.9025 

SC6  3976.6  R23  .0*14  R13 

-.9922 

LSA 

3506.0  MSA 

157.6 

SCI  3962.7  SC2  329. J THA 

149.05 

ELI 

1917.6  El2 

144.5 

LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


VL  27,919 
VP  37.730 
ZAL  36.46 

RAL  12. 6B 
INJ  UT 
-20.30 
-.li 
-29.70 
1.10 
-33.57 
4.41 

BAU  .4100 
FAU  .10501 
BSP  12241 
FSP  -5703 


flight  TIME  296.00 
OZSTANCE  526.504 

6.39  AZL  0B.03  HCA  220.39  SMA  130.77 
2. OS  91.31  TAL  145.92  TAP  14.31 
ZAP  H2.05  ETS  0.f9  ZAE  139.43  ETE  156.07 


CAL 

CAP 


ORBIT  determination  ACCURACY 

SS  3030.9 


SSA  13.3 
ALF  153.27 


ARRIVAL  DATE  MAY  3J  1965 


ECC  .17137  INC  1.9695  VJ  30.120 
RCA  109.36  APO  153*19  V2  34.913 
ZAC  79.96  ETC  160.92  ClP-113.57 


RAO  6567.0 

VEL  11.037 

PTH  2.10 

VHP  3.341 

DPA  10.09 

RAP  342.03 

ECC  1,3091 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

95.22 

239.07 

91.11 

6 37  0 

2246.5 

-27,04 

76.59 

171,70 

232.92 

61 .60 

24  20  21 

3595.0 

-3.91 

165.07 

63.03 

239.02 

92,69 

0 5 17 

1945.6 

-29.09 

54.30 

154.52 

232.20 

60.13 

1 29  56 

3371,1 

-2.91 

149.00 

40.31 

239,45 

96.04 

9 34  29 

1651.3 

-32.26 

31  .32 

142,44 

230.19 

56.07 

2 10  7 

3230.3 

-.09 

136.22 

mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

SCT  3705.1  SCR  1796.1  SC3  1629.4  ST  1990.0  SR  759.2  SS  2977.9 

RRT  -.9000  IW  -.9041  RTF  .9909  CRT  -.9755  CRS  .9755  CST- 1 .0000 

see  4109.6  R23  .0293  R13  -.9926  USA  3657.4  MSA  163.5  SSA  13. J 

SCI  4177.1  SG2  323,7  THA  154.90  ELI  2124.1  El2  J56.6  ALF  159.47 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69) 


LAUNCH  OAJZ  NOV  16  196a 


Flight  time  laa.oo 


ARRIVAL  date  JUN  Z 1969 


heliocentric  conic 

RL  147.92  LAL  -.00  LOL  53.70 

RP  108.67  LAP  -1.64  LOP  265.24 

RC  86.50a  CL  13.35  CP  18.67 

PLANE TOCENTRIC  CONIC 


DISTANCE  532.706 

VL  27.915  CAL  6.49  A7L  87.91  HCA  231.56  SMA  130.74 
VP  37.721  CAP  2.50  A7P  91.30  TAL  145.60  TAP  17.16 
7AL  56.42  ZAP  116.74  ETS  9.84  7AE  137.10  ETE  159.59 


C3  19.251 

VHL  4.388 

CLA  19.94 

RAL  12.66 

RAD  6567.8 

VEL  11.859 

LNCH  ATMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 42  6 

2880.51 

-28.32 

87.71 

240.63 

90.00 

23  17  45 

4174.18 

-.79 

170.54 

233.51 

100.00 

7 26  20 

2577.18 

-29.86 

65.38 

240.62 

100.00 

0 30  18 

3952.75 

.55 

153.51 

232.76 

110.00 

8 51  43 

2278 .27 

-33.77 

42.39 

240.33 

210.00 

1 11  15 

3824.43 

3.88 

141.71 

230.68 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5287  TRA  2.4645  TC3-1.63I9 
ROE  -.3685  RRA-1.0587  RC3  .4722 
FOE  6.6689  FRA10.8O13  FC3-4,4287 

0OE  1.5725  0RA  2.6823  BC3  1.6989 

LAUNCH  DATE  NOV  16  1968 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  108.89  LAP  -1.80  LOP  288.40 

RC  88.877  CL  13.86  CP  17.28 

PLANETOCENTRIC  CONIC 


BAU  .4372 
FAU  .09848 
BSP  13288 
FSP  -5426 


TH  2.10  VHP  3.433 
INJ  AZNTH  INJ  TIME 
89.86  6 30  7 

61.69  24  27  19 

91.46  7 59  7 

60.11  1 36  11 

95.63  9 29  41 

56.01  2 14  59 

MID-COURSE  EXECUTION  ACCURACr 
SCT  4213.8  SCR  1601.8  SC3  1536.1 
RRT  -.9761  -.9785  RTF  .9920 

see  4508.0  R23  .0200  R13  -.9929 

SCI  4496.2  SC2  326.2  THA  159.53 

flight  tine  200.00 
DISTANCE  938.921 

6.61  A7L  87.79  KA  234.72  SMA  130.70 
2.93  ATP  91.27  TAL  145.26  tap  19.98 


ECC  .17273  INC  2.0929  VI  30.120 
RCA  108.16  APO  153.33  V2  34.807 
7AC  77.65  ETC  168.99  CuP-118.36 

OPA  8.91  RAP  342.01  ECC  1.3168 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2280.5  -28.04  79.06 

3574.2  -4,57  163.90 

1977.2  -29.34  56.61 

3352.7  -3.43  146.99 

1678.3  -32.63  33.34 

3224.4  -.61  135.50 

ORBIT  DETERMINATION  ACCURACV 

ST  2245.4  SR  652.9  S5  2908.4 
CRT  -.9646  CRS  .9651  CST-l.DOOO 
LSA  3728.0  MSA  169.0  SSA  12.9 
Eli  2332.5  EL2  165.7  ALF  164.25 

ARRIVAL  date  JIR^  4 1969 


VL  27.910  CAL 

VP  37.713  CAP  

TAL  36.33  TAP  121.17  ETS  10.80  TAE  134,81  ETE  162.45 


C3  29.849 

VHL  4.455 

OLA  20.52  RAL  12.72  R40  6567.8 

VEL  11.884 

PTH  2.11 

VHP  3.548 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90,00 

5 35  39 

2912.29 

-28.29 

90.03 

241.47 

88.70 

6 24  n 

90.00 

23  24  37 

4156.91 

-1.35 

169.58 

234.19 

61.71 

24  33  54 

100.00 

7 10  26 

2606.63 

-29.89 

67.56 

241.49 

90.30 

7 53  53 

100.00 

0 36  26 

3937.81 

.05 

152.70 

233.41 

60.11 

1 42  4 

110.00 

8 47^ 

2303.50 

-33.92 

44.34 

241.29 

94.48 

9 25  43 

110.00 

1 16  2 

3813.70 

3.47 

141.15 

231 .28 

55.97 

2 19  36 

ECC  .17435  INC  2.2060  VI  30.120 
RCA  107.92  APO  153.49  V2  34.802 
TAC  76.70  ETC  168.95  CLP-iZZ.BZ 

OPA  7,15  RAP  341.40  ECC  1.3267 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2312.3 

-28.17 

81,37 

3556.9 

-5.12 

162.93 

2006.6 

-29.53 

58.78 

3337.8 

-3.93 

146,17 

1703.5 

-32.93 

35.25 

3213.7 

-1.02 

134.94 

differential  CORRECTIONS 
TOC  1.7147  TRA  2.7041  TC3-1 .6985 
ROE  -.3016  RRA  -.9609  RC3  .4176 
FOE  6.3682  FRA10.1994  FC3-3.9687 
BOE  1.7410  BRA  2.8886  6C3  1.7491 


launch  date  NOV  16  1968 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  53.70 

RP  108.90  LAP  -1.96  LOP  291.57 

RC  91.256  CL  14.28  CP  16.01 

PLANETOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .4641  SCT  4598.4  SCR  1424.7  SC3  1434.7 

FAU  .09099  RRT  -.9698  RRT  -.9710  RTF  ,9927 

BSP  14384  see  4814.0  R23  .0130  R13  -.9932 

FSP  -5128  SCI  4802.5  SC2  332.4  THA  163.19 

flight  time  202.00 
DISTANCE  545.090 

VL  27.904  CAL  6.75  ATt  87.69  HCA  237.88  SMA  130.66 

VP  37.703  CAP  3.36  ATP  91.23  TAL  144.89  TAP  22.77 

TAl  36.19  TAP  125.32  ETS  11.62  TAE  132.64  £TE  164.76 

2.12  VHP  3,683 


ORBIT  DETERMINATION  ACCURACV 


C3  20.521 

VHL  4.530 

DLA  21 .02 

RAL  22.83 

RAD  6567.8 

VEL  11.912 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 30  7 

2942.14 

-28.22 

92.21 

242.39 

90.00 

23  31  4 

4142,93 

-1.80 

168.80 

234.97 

100.00 

7 5 35 

2634.27 

-29.88 

69.62 

242.44 

100.00 

O 42  12 

3926.03 

-.35 

152,05 

234.16 

110.00 

8 43  43 

2327.28 

-34.03 

46.19 

242.33 

110.00 

1 20  34 

3805.79 

3.17 

140.74 

231.96 

ST 

2474.7 

SR 

554.3 

CRT 

-.9477 

CRS 

.9487 

LSA 

3789.9 

MSA 

174.3 

ELI 

2530.1 

EL2 

173.0 

arrival 

DATE 

ECC 

.17623 

INC 

2.3104 

RCA 

107.63 

APO 

153.68 

TAC 

76.02 

ETC 

168.82 

OPA 

5.60 

RAP 

342 .02 

12.8 


JUN  6 1969 


30.120 


INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

87.61 

6 19  9 

2342.1 

-28.26 

83.55 

61.74 

24  40  7 

3542,9 

-5.57 

162.14 

89.22 

7 49  30 

2034.3 

-29.67 

60.82 

60.11 

1 47  38 

3326.0 

-4.33 

245.52 

93.39 

9 22  30 

1727.3 

-33,19 

37.05 

55.95 

2 24  0 

3205.8 

-1.32 

134,53 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8915  TRA  2.9706  TC3-1 .7454 
ROE  -.2384  RRA  -.8740  RC3  .3687 
FOE  6.0344  FRA  9.5881  FC3-3.5111 
BOE  1.9065  BRA  3.0965  BC3  1.7839 

LAUNCH  DATE  NOV  16  1968 

HELIOCENTRIC  CONIC 


BAU  .4894 
FAU  .08323 
BSP  15442 
FSP  -4804 


MID-COURSE  EXECUTION  ACCURACV 
SCT  4942.2  SCR  1266.8  SC3  1330.5 
RRT  -.9609  RRF  -.9610  RTF  .9931 
see  5102.0  R23  .0081  R13  -.9933 

SCI  5090.6  SC2  340.5  THA  166.10 

flight  TIME  204.00 


ORBIT  DETERMINATION  ACCURACV 
ST  2680.3  SR  466,1  SS  2727.0 

CRT  -.9213  CRS  .9230  CST-l.OOOO 

LSA  3847.8  MSA  179.4  SSA  12,7 

Eli  2714.6  El2  179.0  AlF  170.86 

ARRIVAL  04 TE  JUN  8 1969 


DISTANCE  551.231 


RL  147.92 

LAL 

-.00 

LOL  53.70 

VL  27.896  CAL  6.91 

ATL  87.59 

HCA  241 .05 

RP  108.92 

LAP 

-2.11 

LOP  294.73 

VP  37.694 

CAP  3.79 

ATP  91.17 

TAL 

144.49 

RC  93.644 

CL 

14.61 

CP  14.84 

74t  36  .DJ 

ZAP  129.19 

ETS  12.33 

TAC 

130.61 

PLANETOCENTRIC  CONIC 

PTH 

2.13 

C3  21 .272 

VHL 

4.612 

DLA  21.46 

RAL  13.00  RAO  6567.9 

VEL  11.944 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

5 

25  26 

2970.27 

-28.13 

94.27 

243.59 

86.58 

90.00 

23 

37  8 

4132.04 

-2.15 

168.19 

235.84 

61.76 

200.00 

7 

1 33 

2660.35 

-29.84 

71.56 

243.48 

88.20 

100.00 

0 

47  38 

3917.19 

-.65 

151.56 

235.00 

60.11 

120.00 

8 

40  49 

2349.81 

-34.11 

47.95 

243.45 

92.35 

110.00 

i 

24  52 

3800.50 

2.97 

140.46 

232.74 

55.93 

130.60  ECC  .17837  INC  2.4079  VI  30.120 

25.53  RCA  107.31  APO  153.90  V2  34.793 

166.64  TAC  75.59  FTC  168.64  ClP-130.82 

3.836  OPA  4.27  RAP  340.86  ECC  1.3501 


INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONG 

6 14  56 

2370.3 

-28.30 

85.61 

24  46  0 

3532.0 

-5.91 

161 .53 

7 45  53 

2060.4 

-29.77 

62.75 

1 52  55 

3317.2 

-4.62 

145.03 

9 19  58 

1749.8 

-33.41 

38.78 

2 28  12 

3200.5 

-1.52 

134.25 

differential  corrections 
TOE  2.0599  TRA  3.2073  TC3-1 .7732  BAU  .5127 

ROE  -.1796  RRA  -.7975  RC3  .3252  FAU  .07540 

FOE  5.6882  FRA  8.9913  FC3-3.0687  BSP  16439 

BOE  2.0677  BRA  3.3049  BC3  1.8028  FSP  -4470 


MID-COURSE  EJCCUTICN  ACCURACV 
SCT  5248.9  SCR  1128.2  SC3  1227.9 
RRT  -.9488  RRT  -.9480  RTF  .9932 
SC6  5368.7  R23  .0047  R13  -.9934 

SCI  5357.4  SC2  349.2  THA  168.42 


ORBIT  DETERMINATION  ACCURACY 
ST  2863.6  SR  389.7  SS  2628.5 
CRT  -.8796  CRS  .8824  CST- 1 .0000 
LSA  3902.1  MSA  184.1  SSA  12,7 
Eli  2884.1  EL2  184.0  AlF  173.15 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


iUNCH  DATE  NOV  16  1966 

FlICHT  time  206.00 

ARRIVAL  DATE 

JUN 

10  1969 

HELIOCENTRIC  COHIC 
Rl  147.92  LAL  -.00 

LOl  53,70 

VL  27.667 

DISTANCE  557.345 
CAL  7.09  A7l  67.50  MCA  244,21 

SMA 

130.54 

ECC  .16079 

INC  2.4995 

VI 

30.120 

RP  106.93  LAP  -2.25 

LOP  297.69 

VP  37.664 

CAP  4.22 

ATP  91 .09 

TAL  144.06 

TAP 

26.26 

RCA  106.94 

APO'  154.14 

V2 

34.709 

RC  96.036  CL  14.67 

CP  13.76 

?Al  35.76 

2AP  132.79 

ETS  12.95 

TAE  126.73 

ETE 

166.17 

ZAC  75.42 

ETC  166.43 

CLP 

-134.38 

PLANE TOCEMTRIC  CONIC 
C3  22.109  VHL  4.702 

OLA  21 .63 

RAL  13.23 

RAO  6567.9 

VEL  11.979 

PTH  2.13 

VHP 

4.006 

OPA  3.14 

RAP  340.91 

ECC 

1.3639 

LNCH  A2MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00  5 21  33 

2996.69 

-26.00 

96.21 

244.47 

65.62 

6 

11  30 

2396.9 

-26.32 

67.55 

90.00  23  42  50 

4124.05 

-2.41 

167.74 

236.79 

61.76 

24 

51  34 

3524.1 

-6.17 

161 .06 

100.00  6 56  16 

2665.07 

-29.76 

73.39 

244.59 

67,24 

7 

43  1 

2065.1 

-29.64 

64.59 

100.00  0 52  44 

3911.11 

-.66 

151.23 

235.92 

60.12 

J 

57  55 

3311.1 

-4.63 

144.69 

110.00  6 36  33 

237 j. 31 

-34.16 

49.62 

244.66 

91.36 

9 

16  5 

1771 .3 

-33.59 

40.43 

110.00  ] 26  56 

3797.64 

2.66 

140.31 

233.60 

55.92 

2 

32  14 

3197.6 

-1.63 

134.10 

oirreffCNTiAL  corrcctions 


MIO'COURSC  EXECUTION  ACCURACr 


OR8IT  OETERHINATION  ACCURACr 


TOE 

2.2205 

TRA 

3.4366 

TC3-1.7634 

BAU 

.5339 

SCT 

5521.3  SCR 

1007.6 

SC3 

1129.3 

ST 

3025.6 

SR 

325.7 

SS 

2526.9 

ROC 

-.1251 

RRA 

-.7305 

RC3  .2670 

FAU 

.06778 

RRT 

-.9329  RRF 

-.9313  RTF 

.9932 

CRT 

-.6141 

CRS 

.6163 

CST- 

-1.0000 

FOE 

5.3426 

FRA 

6.4225 

FC3-2.6541 

BSP 

17362 

See  5612.6  R23 

.0024 

R13 

-.9933 

tSA 

3952.3 

MSA 

166.4 

SSA 

12.7 

BOC 

2.2240 

BRA 

3.5134 

BC3  1.6063 

FSP 

-4j3fl 

SCI 

5601.1  SC2 

557.7 

THA 

170.30 

ELI 

3037.4 

EL2 

166.4 

ALF 

174.97 

LAUNCH  DATE  NOV  16  I960 


FlICHT  tine  W6.00 


ARRIVAL  DATE  JUN  IZ  1969 


HELIOCENTRIC  CONIC 

distance  5(3.429 

RL  147.92 

LAL  -.00 

LOL  53.70 

VL  27.677 

CAL  7.^6 

ATL  67.41 

MCA  247,37 

SMA 

130.47 

ECC  .16350 

INC  2.5663 

VI 

30.120 

RP  106.94 

LAP  -2.39 

LOP  301 .05 

VP  37.675 

CAP  4.66 

ATP  91.00 

TAL  143.60 

TAP 

30.97 

RCA  106.53 

APO  154.41 

V2 

34,787 

RC  96.436 

CL  15.07 

CP  12.62 

TAl  35.51 

TAP  136.14 

ETS  13.51 

TAE  127.01 

ETE 

169.42 

TAC  75.46 

ETC  166.20 

CLP 

-137.68 

planttocentric  conic 

C3  23,041 

VHL  4.600 

OLA  22.16 

RAL  13.51 

RAO  6567.9 

VEL  12.017 

PTH  2.14 

VHP 

4.191 

OPA  2.20 

RAP  341.15 

ECC 

1.3792 

LNCH  ATMTH 

LNCH  time 

t-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 16  26 

3022.15 

-27.66 

96.04 

245.62 

64.71 

6 

6 46 

2422.1 

-26.30 

B9.4Q 

90.00 

23  46  10 

4116.65 

-2.56 

167.45 

237.61 

61.79 

24 

56  49 

35J6.9 

-6.33 

160.78 

100.00 

6 55  41 

2706.56 

-29.69 

75.13 

245.79 

66.33 

7 

40  50 

2106.6 

-29.66 

66.33 

100.00 

0 57  32 

3907.66 

-.96 

151.04 

236.92 

60.12 

2 

2 40 

3307.7 

-4.94 

144.50 

110.00 

6 36  54 

2391.92 

-34.16 

51.23 

245.94 

90.4] 

9 

16  46 

1791 .9 

-33.75 

42.02 

110.00 

1 32  49 

3797.06 

2.64 

140.28 

234.54 

55.92 

2 36  6 

3197.1 

-1.65 

134.06 

differential  corrections 


NIO-COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.3772 

TRA 

3.6640 

TC3-1 .7726 

BAU 

.5516 

SCT 

5766.1  SCR 

904.2  SC3 

1037.1 

ST 

3171.9  SR 

275.1 

SS 

2433.4 

ROC 

-.0752  RRA 

-.6723 

RC3  .2525 

FAU 

.06013 

RRT 

-.9127  RRF 

-.9103  RTF 

.9930 

CRT 

-.7142  CRS 

.7201 

CST 

-.9999 

FOE 

5.0144 

FRA 

7.6962 

FC3-2.2592 

BSP 

16144 

SOB 

5636>5  R23 

.0007  R13 

-.9931 

lSA 

4002.6  MSA 

192.4 

SSA 

12.7 

BOC 

2.3764 

0RA 

3.7252 

0C3  1.7906 

FSP 

-3600 

SCI 

5625.1  SC2 

365.6  THA 

171.62 

ELI 

3176.0  EL2 

192.2 

ALF 

176.44 

LAUNCH 

DATE 

NOV 

16  1968 

FLIGHT  TIME 

210.00 

ARRIVAL 

DATE 

JUN 

14  1969 

heliocentric  conic 


distance  569.462 


RL  147.92 

LAL 

-.00 

LOL  53.70 

VL  27.867 

CAL  7.50 

ATL  67.33 

MCA 

250.53 

SMA 

130.39 

ECC  .18651 

INC  2.6693 

VI 

30.120 

RP  100.94 

LAP 

-2.52 

LOP  304.21 

VP  37.665 

CAP  5.11 

ATP  90.69 

TAL 

143.12 

TAP 

33.64 

RCA  106.07 

APO  154.71 

V2 

34.785 

RC  100.837 

CL 

15.20 

CP  11.95 

TAL  35.20 

tap  139.25 

ETS  14.04 

TAE 

125.45 

ETE 

170.44 

TAC  75.76 

ETC  167.97 

CLP 

-140.74 

planetocentric  conic 

C3  24.077 

VHL 

4.907 

OLA  22.44 

RAL  13.64 

RAD  6566.0 

VEL  12.060 

PTH 

2.16 

VHP 

4.392 

OPA  1 .44 

RAP  341.57 

ECC 

1 .3962 

LNCH  ATMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 

16  S 

3046,16 

-27.70 

99.76 

246.66 

63.65 

6 

6 48 

2446.2 

-28.26 

91 .16 

90.00 

23 

53  10 

4116.33 

-2.66 

167.31 

236.92 

61.60 

25 

1 47 

3516.3 

-6.4i 

160.64 

100.00 

6 

53  46 

2731 .01 

-29.56 

76.79 

247.06 

85.46 

7 

39  17 

2131 .0 

-29,89 

68.00 

100.00 

1 

2 3 

3906.72 

-1.01 

150.99 

256.00 

60.12 

2 

7 ID 

3306.7 

-4.98 

144.45 

110.00 

8 

35  48 

2411 .78 

-34.16 

52.79 

247.30 

89.49 

9 

16  0 

1611 .8 

-33.87 

43.55 

110.00 

1 

36  30 

3796.72 

2.90 

140.37 

235.56 

55.93 

2 

39  49 

3198.7 

-1.59 

134.16 

differential  corrections 

TOE  2.5247  TRA  3.6656  TC3**1  .7533  BAU  .5669 
ROE  -.0263  RRA  -.6207  RC3  .2235  FAU  .05342 
FOE  4.6930  FRA  7.4015  fC5-l.9ZW  BSP  16932 
60E  2.5249  BRA  3.9351  BC3  1.7675  FSP  -3501 


MID-COURSE  EXECUTION  ACCURACY 
5CT  5979.1  SCR  614.9  SC3  950.4 
RRT  -.6674  RRF  -.6642  RTF  ,9926 
SOB  6034.3  R23  -.0006  R13  -.9926 
SCI  6022.6  SC2  372.9  THA  173.06 


ORBIT  DETERMINATION  ACCURACY 


ST 

3295.8  SR 

237.6 

SS 

2336.2 

CRT 

-.5670  CRS 

.5749 

CST 

-.9999 

LSA 

404^.0  MSA 

196.1 

SSA 

12.7 

ELI 

3298.6  EL2 

195.6 

ALF 

177.65 

LAUNCH  DATE  NOV  16  1966 


flight  TIME  212.00 


ARRIVAL  DATE  JUN  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  575.502 


Rl  147,92 

LAL 

-.00 

LOL  53.70 

VL  27.655 

CAL  7.73 

ATL  67.25 

MCA  253.69 

SMA 

130.31 

ECC  .16984 

INC 

2.7490 

VI  30.120 

RP  106.95 

LAP 

-2.64 

LOP  307.37 

VP  37.655 

CAP  5.57 

ATP  90.77 

TAL  142.61 

TAP 

36.30 

RCA  105.57 

APO 

155.05 

V2  34.784 

RC  103.240 

CL 

15.26 

CP  11.17 

TAL  34.66 

TAP  142,14 

ETS  14.56 

TAC  124.03 

ETE 

171 .29 

TAC  76,22 

ETC 

167.76 

CLP-143.58 

PLANETOCENTRIC  CCNIC 

C3  25.228 

VHL 

5.023 

OLA  22.67 

RAL  14.20 

RAO  6566.0 

VEL  12.106 

PTH  2.17 

VHP 

4.607 

OPA  .04 

RAP 

342.15 

ECC  1.4152 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 

14  17 

3069.05 

-27.52 

101.43 

246.17 

63.04 

6 

5 26 

2469.1 

-26.20 

92.83 

90.00 

0 

i 46 

4126.41 

-2.66 

167.32 

240.09 

61.60 

1 

10  22 

3516.4 

-6,41 

160.64 

100.00 

6 

52  26 

2752.50 

-29.45 

76.36 

246.41 

64.64 

7 

36  20 

2152.5 

29.86 

69.60 

100.00 

1 

6 16 

3900.20 

-.96 

151.07 

239.14 

60.12 

2 

11  25 

3308.2 

-4.93 

144.53 

110.00 

8 

35  13 

2431.02 

-34.16 

54,29 

246.73 

66.60 

9 

15  44 

1631 .0 

- 

33.97 

45.05 

110.00 

t 

40  0 

3602.44 

3.04 

140.56 

236.65 

55.94 

2 

43  23 

3202.4 

-J  .45 

1 34 . 36 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.6660  TRA  4.1081  TC3-1 .7205  BAU  .5641 
ROE  .0153  RRA  -.5753  RC3  .I960  FAU  .04716 
FOE  4.3922  FRA  6.9493  FC3-1 .6165  BSP  19642 
60E  2.6660  BRA  4.1462  0C3  1.7316  FSP  -3220 


SCT  6167.6  SCR  736.7  SC3  670.7  ST  3403.9  SR 

«?T  -.6566  RRF  -.6525  RTF  .9925  CRT  -.3736  CRS 

see  6211.9  R23  -.0017  RJ3  -.9925  USA  4077. J MSA 

SCI  6200.3  SC2  379.2  THA  174.12  ELI  3404.6  EL2 


214.1  SS  2242.9 
.3636  CST  -.9999 
199.4  SSA  12.6 
196.6  ALF  176.65 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL.  4.  1968-69  > 


L4UMCN  DAIt  HCN  16  I960 


FlICHT  time  ^14.00 


ARRIVAL  CAT£  JVH  18  1969 


HELIOCENTRIC  CONIC 
RL  147.92  LAL  '.00  LOL  53.70 

RP  100.95  LAP  -2.75  LOP  310.54 

RC  105.643  &L  15.31  CP  10.47 

PLANE  TOCENTRIC  CONK 
C3  26.507  VHL  5.149  DLA  22.07 

LNCH  A7MTH  LNCH  TINE  L'l  TINE 

90.00  5 13  12  3090.91 

90.00  065  4119.02 

100.00  6 51  45  2773.14 

100.00  1 10  13  3912.02 

110.00  0 35  7 2449.73 

110.00  1 43  20  3000.19 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0070  TRA  4,3333  TC3-1 .6756 
ROE  .0560  RRA  -.5390  RC3  .1759 
FOE  4,1131  FRA  6,5300  FC3-1 .3900 
60C  2.0004  0RA  4,3662  BC3  1.6040 

UIUNCH  DATE  NOV  16  1960 


distance  501 .407 

VL  27.043  CAL  7,99  A7u  07,17  HCA  256.05  SNA  130.22 

VP  37,646  CAP  6.03  ATP  90.64  TAL  142.00  TAP  30.93 

TAl  34.49  TAP  144.03  ET5  15.00  7A£  122.76  ETE  172.00 


ECC  .19349  INC  2.0262  VI  30.120 
RCA  105.02  APO  155.42  V2  34.703 
TAC  76.06  ETC  167.55  ClP-146.23 


RAL  14.6] 

RAC  6560.1 

VEL  12.16] 

PTH  2.10 

VHP  4.037 

OPA  .30 

RAP  34^.00 

ECC  1.4362 

INJ  LAT 

INJ  LGNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

'27.33 

103.00 

249.56 

02.20 

6 4 43 

2490.9 

-20.11 

94.42 

'2.57 

167.46 

241.33 

61.79 

1 14  44 

3519.0 

-6.33 

160.79 

'29.31 

79.90 

249.03 

03.85 

7 37  50 

2173.1 

-29.05 

71  .13 

-.03 

151.28 

240.36 

60.12 

2 15  25 

3312.0 

'4.00 

144.74 

-34.12 

55.75 

250.25 

07.74 

9 15  57 

1049.7 

'34.05 

46.50 

3.26 

140.06 

237.01 

55.95 

2 46  40 

3200.2 

-1.23 

134.66 

MIO'COURSE  EXEOrriCN  ACCURACY 
0AU  .5970  SCT  6334,9  SCR  673.9  SG3  797 

FAU  .04136  RRT 

BSP  20279  see 

FSP  -2997  SCI 


ORBIT  determination  accuracv 


-.0197  RRF  -.0140  RTF  .9922 
6370.7  R23  -.0026  R13  -.9922 
6399.1  SC2  304.5  THA  175.00 


HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOU  53.70  VL 

RP  100.95  LAP  '2.06  LOP  313.70  VP 

RC  100.049  CL  15.29  CP  9.04  TAL 


FLICHT  TIME  216.00 
DISTANCE  507.434 

27.029  CAL  0.27  A2L  07.10  HCA  260.01  SNA  130.13 

37.636  CAP  6.51  ATP  90.90  TAL  141.93  TAP  41.54 

34.00  ZAP  147.35  CTS  15.62  ZAC  121.60  ETE  172.60 


ST 

3497.4 

SR 

203.7 

SS 

2153.9 

CRT 

-.1545 

CRS 

.1661 

CST 

-.9999 

LSA 

4107.4 

MSA 

202.3 

SSA 

12.0 

ELI 

3497.5 

£l2 

201.2 

ALF 

179.40 

< 

> 

1 

DATE 

JUN 

20  1969 

tee  .19750  INC  2.9015  VI  30.120 
RCA  104.43  APO  195.03  V2  34.703 
TAC  77.66  ETC  167.36  ClP'140.7j 


C3  27.929 

VHL  5.289 

OLA  23.0S  Ml  li.Oi  MO  6M0. 

1 vet  1)?.219 

PTH  2.20 

^ 5.000  OPA  .05 

RAP  343.75 

ECC  1.4596 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  UMC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 12  43 

3111.82 

-27.13 

104,50 

291 .02 

01,99 

6 4 

35 

25IJ.0 

-20.02 

95.94 

90.00 

0 10  4 

4124.09 

-2.41 

167.79 

242.63 

61.70 

1 10 

40 

3524.1 

-6.17 

161 .00 

100.00 

6 51  36 

2793.02 

-29.16 

81.39 

291 .33 

83.10 

7 38 

9 

2195.0 

'29.01 

72.61 

100.00 

1 13  53 

3918.12 

-.62 

191.62 

241 .64 

60.11 

2 19 

11 

3310.1 

-4.59 

145.00 

110.00 

8 39  29 

2468.01 

-34.06 

97.17 

291 .84 

86.90 

9 16 

37 

1060.0 

-34.11 

47.93 

110.00 

1 46  29 

3819.90 

3.96 

141.26 

239.03 

59.98 

2 50 

5 

3215.9 

'.93 

155.06 

DIFFERENTIAL  CORRECTIONS 

HIO-COUME  ENECUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.9452 

TRA  4.9630 

TC3-l.e209  BAU  .6000 

SCT  6482.6  SCR  < 

618.8  SC3 

731.3 

ST  3577.5 

SR  203.0 

SS  2069.3 

ROC  .0942  RRA  -.4989  RC3  .1556 

FAU  .03605 

RRT 

-.7769  RRF  - 

.7707  RTF 

.9910 

CRT  .0571 

CRS  -.0444 

CST  -.9999 

FOE  3.8559  FRA  6.1669 

FC3-1.U74 

0SP  20898 

sea  6912.1  R23  r 

.0034  R13  - 

.9910 

LSA  4132.0 

MSA  204.0 

SSA  12.0 

BOE  2.9467 

BRA  4.9902 

BC3  1.6283  FSP  -2716 

SCI 

6900.9  SC2 

308.9  THA  175.79 

ELI  3577.5 

EL2  203.5 

4lF  .19 

27.016  CAL 
37.627  CAP 


LAUNCH  DATE  NOV  16  1960 

heliocentric  conic 
RL  147.92  LAL  '.00  LOL  53-70  VL 

RP  100.94  LAP  '2.95  LOP  316-06  VP 

RC  110.446  GL  15.24  CP  9.27  TAL 

PLANETOCENTRIC  CONIC 
C3  29.512  VHL  5.432  OlA  23.19 

LNCH  ATMTH  LNCH  TIME  L'l  TIME 
90.00  5 12  50  3131 .06 

90.00  0 13  43  4131.50 

100.00  6 51  57  2012.23 

100.00  1 17  17  3926.44 

110.00  0 36  15  2405.94 

110.00  I 49  20  3625.50 

differential  CORRECTIONS 
TOE  3.0049  TRA  4.0034  TC3'1 .9522  BAU  .6148 
ROE  .1302  RRA  -,4664  RC3  .1373  FAU  .03091 

FOE  3.6253  FRA  5.0364  FC3  '.9069  BSP  21295 

BOE  3.0076  BRA  4.0260  BC3  1.9502  FSP  r2403 

launch  date  NOV  16  I960 


flight  time  218.00 


ARRIVAL  CATE  JUN  22  1969 


DISTANCE  593.340 

0.50  ATL  07.02  HCA  263.17  SMA  130.03  ECC  .20100  INC  2.9753  VI 
7.00  ATP  90.35  TAL  140.96  TAP  44.13  RCA  103.70  APO  156.20  V2 


33.65  tap  149.71  ETS  16.19  TAE  120.56  ETE  173.10  TAC  70 


50.120 

34.704 

59  ETC  167.20  ClP-151  .03 


RAL  15,52 

RAO  6560.2 

VEL  12.204 

PTH  2.21 

VHP  5.330 

OPA  -.15 

RAP  344.73 

ECC  1 .4057 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.92 

105.93 

252.56 

00.06 

6 5 1 

2531 .9 

'27.91 

97.40 

-2.17 

160.16 

244.00 

61.76 

1 22  35 

3531.6 

-5.93 

161  .50 

-20.99 

82.76 

252.91 

02.37 

7 30  50 

2212.2 

'29.74 

74.03 

'.34 

152.07 

242.90 

60.11 

2 22  43 

3326.4 

'4.3J 

145.54 

-33.90 

50.57 

253.50 

06.00 

9 17  41 

1005.9 

'34.15 

49.33 

3.92 

141.77 

240.32 

56.02 

2 53  14 

3225.5 

-.57 

135.56 

SCT  6617.2  SCR  572-2  SC3  671.5 
RRT  '.7270  RRF  -.7204  RTF  .9914 
SC6  6641.9  R23  '.0042  R13  '.9914 
SCI  6630.3  SC2  392.1  THA  176.39 

flight  TIME  220.00 


ST  3649.0  SR  211.3  SS  1992.0 
CRT  .2351  CR5  -.2220  CST  -.9999 
tSA  4150.2  MSA  206.9  S5A  12.0 
Eli  3650.1  EU2  205.4  ALF  ,70 

ARRIVAL  DATE  JUN  24  1969 


HELIOCENTRIC  CONIC 

DISTANCE  599^202 

RL  147,92 

LAL 

-.00 

LOL  53.70 

VL  27.001 

GAL  0.91 

ATt  06.95 

HCA  266.33 

SMA  129 

.93 

RP  100.94 

LAP 

-3,04 

LOP  320.03 

VP  37,617 

CAP  7.51 

ATP  90.20 

TAL  140.30 

TAP  46 

.71 

RC  112.044 

GL 

15.14 

CP  0.76 

ZAL  33.20 

ZAP  151.92 

ETS  16.0] 

TAE  119.62 

ETE  173 

.54 

PLANETOCENTRIC  CONIC 

C3  31 .274 

VHL 

5.592 

OLA  23.24 

RAL  16.02  RAO  6560.2 

VEL  12.355 

PTH  2.23 

VHP  5.611 

LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

5 

13  29 

3151  .10 

-26,70 

107.29 

254.10 

00.21 

6 6 

0 

90.00 

0 

17  2 

4141.45 

'1.05 

160,72 

245.42 

61 .74 

1 26 

4 

100.00 

6 

52  49 

2030.04 

-20.02 

04.11 

254.56 

01.60 

7 40 

0 

100.00 

I 

20  24 

3936.94 

.02 

152.65 

244.30 

60.11 

2 26 

1 

110.00 

0 

37  25 

2503.50 

'33.09 

59.94 

255.24 

05.27 

9 19 

9 

110.00 

1 

52  17 

3036.97 

4.36 

142.37 

241.60 

56.06 

2 56 

14 

differential  corrections 

MID-COURSE  EttCOTION  ACCURACY 

TOE  3.2195 

TRA 

5.0402 

TC3-1 .4017 

BAU  .6216 

SGT  6731.2  SCR 

532.6  SC3  616.6 

ROE  .1650 

RRA 

-.4363 

RC3  .1215 

FAU  .02652 

RRT  ' 

.6711  RRF  ' 

.6637  RTF 

.9910 

FOE  3.4000 

FRA 

5.5330 

FC3  -.7341 

BSP  21701 

SC6  6752.3  R23  - 

.0049  R13  - 

.9910 

BOE, 3.2237 

BRA 

5.0670 

BC3  I .4067 

FSP  '2204 

SCI  6740.0  SC2 

394.3  THA  176.95 

ECC  .20667  INC  3.0401  Vl  30.120 
RCA  203.07  APO  156.70  V2  34.706 
TAC  79.65  ETC  167.05  ClP-153.21 


OPA 


-.25  RAP  345.02  ECC  1.5147 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2551.1 

'27.70 

90.79 

3541  .5 

'5.62 

162.06 

2230.0 

'29.67 

75.41 

3336.9 

'3.96 

146.12 

1903.6 

-54.10 

50.70 

3237.0 

-.13 

136.16 

ORBIT  DETERMINATION  ACCURACY 
ST  3705.9  SR  223.3  SS  1916.0 

CRT  .3756  CRS  -.3624  CST  -.9999 

LSA  4172.7  MSA  200.6  SSA  12.7 

ELI  3706.9  El2  206.9  AlF  1.30 


19 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  « VOL  4.  1968-69 


•LAUNCH  date  MOV  17  1960 

HtLlOCCNTRlC  COMIC 
RL  147. S9  UAL  -*00  LOL  54.71 

RP  107.74  UP  .27  LOP  60,07 

RC  L04.205  CL  .28  CP  -1.22 

PLANCTOCENTRIC  COMIC 


VL  13.730 
VP  29.265 
ZAL  64.54 


CAL 

CAP 

ZAP 


C3  480. 7S6 

VHL  21 . 

.926 

DLA  -3.63 

RAL  350.66 

RAD  6572.3 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 26 

59 

2723.79 

-27.81 

76.26 

90. oa 

16  31 

3 

5593.25 

26.20 

261.69 

100.00 

8 48 

38 

2466.67 

-29.39 

57.21 

100.00 

19  54 

8 

5325.40 

29.79 

242.07 

110,00 

9 50 

59 

2265.42 

-33.66 

41.40 

110.00 

21  6 

14 

5099.62 

34.10 

225.16 

Flight  time  7o.oo 

DISTANCE  121.844 
41.25  AZt  69.40  HCA  26.16  SMA 
-61.04  AZP  89.46  TAL  173.25  TAP 


VEL  24.537  PTH  3.33  VHP  33.005 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


255.63 

259.69 

255.65 

259.76 

255.13 

zki.Oi 


95.56 

92.65 

95.73 

92.62 

96.21 

92.53 


6 12  23 

20  4 17 

9 27  45 

21  22  51 
10  26  44 

22  31  14 


arrival 

DATE 

J AN 

26  1969 

ECC 

.88726 

INC 

.6008 

Vl 

30 . 1 26 

RCA 

9,32 

APO 

155.96 

V2 

55.173 

ZAC 

37.98 

ETC 

152. 3D 

CLP 

39.55 

DPA 

-23.58 

RAP 

303.36 

ECC 

8.9122 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2123.8 

- 

26.75 

67.70 

4995.3 

20.27 

253.02 

1866.9 

- 

28.29 

48.58 

4725.4 

29.83 

233.27 

1665.4 

- 

32.46 

32.30 

4499.6 

34.08 

215.91 

DIFFERENTIAL  CORRECTIONS 


mid-course  Execution  accuracy 


ORBIT  DETERMINATION  ACCURACY 


TOE- 1.0302 

TRA-2.4163 

TC3 

-.1026 

BAU  .6610 

SGT 

622.5 

SGR 

461.4 

SC5 

21.0 

ST 

329.8 

SR 

412,0 

SS 

335.9 

RDC-1.3568 

RRA  .6292 

RC3 

-.0036 

FAU  .00995 

RRT 

-.0540 

RRf 

.0464 

RTF 

-.6130 

CRT 

.7151 

CRS 

.7563 

CST 

.9963 

FOE  .3833 

FRA  .7891 

FC3 

'.0179 

BSP  1953 

SOB 

943.1 

R23 

-.0002 

R13 

.6131 

LSA 

583.6 

MSA 

224.9 

SSA 

14.2 

BOE  1.8669 

BRA  2.5565 

BC3 

.1026 

FSP  -43 

SGI 

623.1 

S&2 

46Q.5 

THA 

177.47 

Eli 

491.0 

El2 

193.4 

AlF 

53.71 

LAUNCH  DATE  MOV  17  1968 


FLIGHT  TIME  72.00 


arrival  date  JAN  ze  1969 


-.00  LOL  54.71 
.46  LOP  64.10 


HELIOCENTRIC  COMIC 
RL  147.69  LAL 
RP  107.71  LAP 
RC  101.963  CL  .50  CP  -1.25 
PLANETOCENTRIC  CONIC 
C3  444.302  YHL  21.076  DlA  -2.66 
LNCH  AZMTM  LNCH  TIME  L-I  TI>C 
7 26  15  2741.06 

16  41  54  5562.24 

6 46  15  2462.96 

20  4 34  5295.57 


distance  126.779 

VL  14.584  CAL  39.00  AZL  69.07  HCA  29.39  SMA  83.89  ECC  .86466  INC  .9278  Vl  30.126 
VP  29.703  CAP  -56.40  AZP  69.19  TAL  172.30  TAP  201.69  RCA  11.35  APO  156.42  V2  35.163 
ZAL  63.07  ZAP  56.02  ETS  176.03  ZAE  127.02  ETE  163.38  ZAC  39.52  ETC  153.26  CLP  38.01 


90. CH) 
90.00 
100.00 
100.00 
110.00 
110. CK) 


9 51  27  2276.91 

21  15  52  5072.40 


RAl  352.13 
INJ  UT 
-27.92 
26.26 
-29.49 
29.66 
-53.76 
34.16 


RAO  6572.2  VEl  23.762  PTH  3_.3_0  VHP  31.697 
INJ  LONG  INJ  RT  A$C  INJ  AZMTH  iNJ  TIME 


DPA  -23.29  RAP  30 5,. 18  ECC  8,3121 
PC  CST  TIM  INJ  .2  LAT  JNJ  . 2__LpN& 


77.54 

259.42 

56.40 

239.66 

42.44 

223.03 


256.97 

260.02 

256.61 

260.06 

256.34 

260.19 


94.94 

91.52 

95.11 

91.45 

95.60 

91.26 


6 11  56 

20  14  36 
9 27  36 

21  32  50 
10  29  26 

22  40  25 


2141.1 

4962.2 
1663.0 
4695.6 
1676.9 
4472.4 


-26.94 

26.19 

-26.47 

29.74 

-32.63 

33.96 


69.01 
250 . 76 
49 . 74 
231 .05 
33.39 
213.80 


differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT 

DETERMINATION  ACCURACY 

TDE-1.0433 

TRA-2.4499 

TC3 

-.1100 

BAU 

.6540 

SGT 

660.5  SGR 

466.0  5G3 

22.5 

ST 

347.3 

SR 

416.9 

SS 

352.2 

RDC-1 .5141 

RRA  .6153 

RC3 

-.0045 

FAU 

.00989 

RRT 

-.0557  RRF 

.0502  RTF 

-.6314 

CRT 

.7141 

CRS 

.7576 

CST 

.9962 

FOE  .4007 

FRA  .8164 

FC3 

-.0193 

BSP 

2071 

SG8 

979.3  R23 

-.0003  R13 

.6315 

LSA 

604.1 

MSA 

231 . 1 

SSA 

14.5 

BDE  1.8388 

BRA  2.5620 

BC3 

.1101 

FSP 

-47 

SCI 

660.6  SG2 

466.9  THA 

177,54 

ELI 

504.0 

El2 

201 . 1 

ALF 

52.21 

tUNCH  DATE  NOV  17  1968 

Flight  time 

ri.ao 

arrival  date 

J 4N 

3D  1969 

HELIOCENTRIC 

CONlC 

DISTANCE  131.070 

RL  147.89 

LAL  -.00 

LOL 

54.71 

VL 

15.387 

CAL  36.99 

AZL  08.00 

HCA 

32.63 

SMA 

85 .18 

ECC  .04127 

INC  1.1953 

Vl 

30 .126 

RP  107,66 

LAP  .64 

LOP 

87.33 

VP 

30.117 

CAP  -55.91 

AZP  88.99 

TAL 

171.33 

TAP 

203,96 

RCA  13.52 

APO  156.05 

V2 

35.193 

RC  99.759 

CL  .72 

CP 

-1.27 

ZAL  61.65 

ZAP  36.51 

ETS  175.98 

ZAE 

126.72 

ETE 

183.69 

ZAC  41.10 

ETC  154.16 

CLP 

36.49 

PLAi«TOCENTRIC  CONIC 

C3  410,835 

VHL  20.269 

OLA 

-2.09 

RAL  353.35 

RAO  6572.1 

VEL  23.068 

PTH 

3.26 

VHP 

30.025 

DPA  -22.98 

RAP  307.01 

ECC 

7.7613 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

I.NJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

I.NJ 

2 LONG 

90.00 

7 25  23 

2757 

.72 

-28.01 

78.74 

258.03 

94.35 

6 

U 21 

2157.7 

-27.11 

^70”:  19 

90.00 

IB  52  29 

5531 

.11 

28.31 

257.14 

260.26 

90,38 

20 

24  40 

4951.1 

28.07 

248.49 

100.00 

8 45  46 

2498 

.46 

-29.58 

59.54 

257.90 

94.51 

9 

27  24 

1896.5 

-28.64 

50.86 

100.00 

20  14  47 

5265 

.60 

29.89 

237.63 

260.27 

90.26 

21 

42  33 

4665.6 

29.61 

228.84 

110.00 

9 51  46 

2291 

.80 

-33.86 

43.44 

257.48 

95.01 

10 

29  58 

1691.8 

-32.79 

34.36 

liO.OO 

21  25  16 

5045.02 

34,18 

220.90 

260,29 

90.01 

22 

49  21 

4445.0 

33.81 

211 .67 

DlFFERENTIfC'  CORRECTIONS 
TDE-1.0562  TRA-2.4823  TC3  -.1175  BAU  .6461 

RDE-1.471Z  RRA  .8000  RC3  -.0053  FAU  .00964 

FDE  .4164  FRA  .8482  FC3  -.0207  BSP  2196 

BOE  1.8110  BRA  2.6080  BC3  .1176  F$P  -5l 

LAUNCH  DATE  MOV  17  I960 


MID-COURSE  EXECUTION  ACCURACY 
SOT  699.5  SCR  473.9  SC3  24.2 
RRT  -.0575  RRF  .0521  RTF  -.6492 
see  1016.7  R23  -.0005  R13  .6493 

SGI  900.0  5G2  472.9  THA  177.60 

Flight  ti>c  76, oo 


ORB! t“ determination  accuracy 
ST  365.7  SR  421  ,4  S5  566,8 

CRT  .7131  CRS  .7592  CST  .9961 

LSA  625.2  MSA  236.9  SSA  14.7 

ELI  517.4  El2  200.6  AlF  50.64 


arrival  date  FEB  1 1969 


HELIOCENTRIC  CONIC 
RL  147.89  LAL 
RP  107.65  LAP 
RC  97.535  Cl  .96  CP 
PLAfCTOCENTRIC  CONIC 


.00  LOL  54.71 
.03  LOP  90.56 


VL  16.148 
VP  30 . 523 
-1.30  ZAL  60.27 


DISTANCE  137.108 

CAL  35.16  AZL  66.58  HCA  35.86  SMA  86.52 
CAP  -53.54  AZP  86.85  TAL  170.37  TAP  206.22 
ZAP  35.01  ETS  175.92  ZAE  126.46  ETE  184.01 


ECC  .81752  INC  1.4195  Vi  30,126 
RCA  15.81  APO  157.23  V2  35,202 
ZAC  42.71  ETC  155.01  CLP  34.99 


C3  380.070 

VHL  19.495 

Ola  -1.33 

RAL  554.52 

RAO  6572.0 

VEL  22.391 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

• 90.00 

7 24  24 

2773.71 

-28.09 

79,91 

259.02 

90.00 

19  2 46 

5499.84 

28.31 

254.86 

260.44 

100.00 

8 45  8 

2513.31 

-29.66 

60.64 

256.90 

100.00 

20  24  46 

5255.48 

29.86 

235.39 

260.41 

110.00 

9 51  58 

2504 . 1 1 

-33.95 

44 . 39 

258.53 

110.00 

21  34  25 

5017.45 

54.16 

218,74 

260.31 

INJ 


3.25  VHP  29.787  DPA  -22.65  RAP  308.07  ECC  7.2550 
AZMTH  INJ  TIME  PO  CST  tiM  INJ  2 LAT  iNJ  2 LONG 


93. 

.77 

6 

10 

36 

2173.7 

-27.27 

71 

,34 

89. 

.25 

20 

34 

26 

4699.8 

27.90 

246 

.21 

93. 

.94 

9 

27 

1 

1913.3 

-28.79 

51 

.94 

89. 

.10 

21 

52 

1 

4635.5 

29.44 

226 

.61 

94, 

.45 

ID 

30 

22 

1704.1 

-32.94 

35 

.29 

88 

.74 

22 

58 

5 

4417.4 

33.61 

209 

.54 

differential  CORRECTIONS 
TDE-1.0e68  TRA-2.5131  TC3  -.1250  BAU  .6361 

ROE-1. 4280  RRA  .7635  RC3  -.0062  FAU  .00981 

FDE  .4360  FRA  .6761  FX3  -.0224  BSP  2364 

BDE  1.7824  BRA  2.6324  BC3  .1252  FSP  -56 


MID-COURSE  EXECUTION  ACCURACY 
SGT  939.0  SGR  479.3  SC3  26.0 

RRT  -.0595  RRF  .0540  RTF  -.6665 

see  1054.3  R23  -.0005  R13  .6665 

SCI  939.6  SC2  47$. 2 THA  177.65 


ORBIT  DETERMINATION  ACCURACY 
ST  384.2  SR  425.3  SS  385.4 

CRT  .7115  CRS  .7603  CST  .9959 

LSA  646.5  MSA  242.6  SSA  14.9 

Eli  530. 8 El2  216.4  AlF  49.07 


20 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69) 


LAUNCH  DATE  NOV  17  1966 


flight  Tine  78.00 


ARRIVAL  CATE  FEB  3 1969 


HELIOCENTRIC  CONIC 
RL  1A7.89  LAL  -.00  LOL 

RP  107,63  LAP  1.02  LOP 

RC  95.312  OL  1.21  CP 

planetocentric  conic 
C3  351.751  VHL  18.755  DlA 
LNCH  TIME 
7 23  18 


LNCH  A7HTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


19  12  54 

8 44  23 

20  34  30 

9 52  1 

21  43  21 


t-I 

2789 

5468 

2527 

5205 

2315 

4989 


54.71 

93.80 

-1.34 

-.57 

TIME 

.08 

.39 

.54 

.15 

.82 

.64 


VL  16.868 
VP  30.920 
7AL  58.94 

RAL  355.64 
INJ  LAT 
-28.15 
28.26 
-29.72 
29.83 
-33.99 
34.10 


DISTANCE  142.485 

GAL  33.49  A7L  88.39  HCA  39.10  SMA  87.88  ECC  .79300  INC  1.6111  VI  30.126 

GAP  -51.30  A7P  88.75  TAL  169.40  TAP  208.49  RCA  18.19  APO  157.57  V2  35.210 

7AP  33.55  ETS  J75.84  7A£  126.27  ETE  184.35  7AC  44.36  ETC  155.81  ClP  33.52 


RAO  6571,9  VEL  21.750  PTH  3.23  VHP  28.781 
INJ  LONG  INJ  R7  ASC  INJ  A7HTH  iNJ  TIME 


OPA  -22.30  RAP  310.74  ECC  6.7889 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


81.03 

252.56 
61.69 

233.14 

45.30 

216.57 


259.93 

260.53 

259.82 

260.47 

259.50 

260.27 


^3.21 

88.08 

93.39 

87.92 

93.92 
87.45 


8 9 47 

20  44  2 

9 26  30 

22  1 15 
10  30  37 

23  6 31 


2189.1 

4868.4 

1927.5 

4605.2 
1715.8 

4389.6 


-27.41 

27.69 

-28.93 

29.22 

-33.07 

33.37 


72 .44 
243.94 
52.98 
224 . 38 
36.18 
207.41 


DIFFERENTIAL  CORRECTIONS 


MJO-COURSC  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TOE-I .0799 

TRA-2.5464 

TC3 

-.1330 

BAU 

.6266 

SCT  981.3  SCR 

484.1  SC3 

27.9 

ST 

404.3  SR 

428.7 

SS 

402.5 

ROE-1 .3845 

RRA  .7660 

RC3 

-.0072 

FAU 

.00978 

RRT  -.0611  RRF 

.0558  RTF 

-.6830 

CRT 

.7102  CRS 

.76)5 

CST 

.9957 

FOE  .4542 

FRA  .9087 

FC3 

-.0241 

BSP 

2528 

see  1094.3  R23 

-.0007  R13 

.6832 

USA 

669.0  MSA 

247.9 

SSA 

15.1 

BOE  1.7596 

BRA  2.6591 

0C3 

.1332 

FSP 

-61 

SCI  981.9  SC2 

482.9  THA 

177.72 

Eli 

945.1  EL2 

223.8 

ALF 

47.36 

LAUNCH  DATE  NOV  17  1968 

flight  time 

80.00 

>• 

1 

< 

r 

DATE 

FEB 

5 1969 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL 

RP  107,60  LAP  1.20  LOP 

RC  93.090  GL  1.47  GP 

PLANETOCENTRIC  CONIC 
C3  325.653  VHL  18.046  OlA 


DISTANCE  147.993 

54.71  VL  17.550  CAL  31.95  A2t  88.22  HCA  42.33  SMA  89.27  ECC  .76847  INC  1.7779  Vl  30.126 

97.03  VP  31.306  GAP  -49.17  ATP  88.69  TAL  160.43  TAP  210.77  RCA  20.67  APO  157.86  V2  35.218 

-1.37  ZAL  57,66  ZAP  32.10  ETS  175.75  ZAE  126.13  ETE  184.70  ZAC  46.03  ETC  156.56  CLP  32.07 

.18  RAL  356.73  RAO  6571.8  VEL  21.141  PTH  3.20  VHP  27.805  OPA  -21.92  RAP  312.63  ECC  6.3594 


UNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 22  4 

2803.82 

-28.20 

82.10 

260.75 

92.67 

8 8 48 

2203.8 

-27.53 

73.50 

90.00 

19  22  46 

5436.70 

28.16 

250.24 

260.56 

86.92 

20  53  22 

4836.7 

27.44 

241  .65 

100.00 

8 43  29 

2541.17 

-29.77 

62.70 

260.67 

92.86 

9 25  51 

1941.2 

-29.09 

53.97 

100.00 

20  44  1 

5174.59 

29.73 

230.87 

260.46 

86.73 

22  10  16 

4574  .6 

28.96 

222.15 

110.00 

9 51  56 

2326.95 

-34 .03 

46.17 

260.39 

93.41 

10  30  43 

1727.0 

-33.19 

37.03 

110.00 

21  52  4 

4961.57 

33.99 

214.39 

260.19 

86.16 

23  14  46 

4361.6 

33.09 

205,27 

DIFFERENTIAL  CORRECTIONS 


MIO'COURSE  EXECUTION  ACCURACY 


OR0 IT  DETERMINATION  ACCURACY 


TOE-1.0924 

TRA-2.5802 

TC3 

-.1413 

BAU 

.6164 

SCT 

1029.9  SCR 

488.3  SC3 

30,0 

ST 

425.4 

SR 

431.6 

SS 

420.0 

ROE-1.3408 

RRA  .7474 

RC3 

-.0084 

FAU 

.00977 

RRT 

-.0626  RRF 

.0575  RTF 

-.6991 

CRT 

.7090 

CRS 

.7625 

CST 

.9955 

FOE  .4729  FRA  .9400 

FC3 

-.0260 

BSP 

2672 

see 

1139.8  R23 

-.0010  R13 

.6993 

LSA 

692.4 

MSA 

253.0 

SSA 

15.3 

BOE  1.7295 

BRA  2.6862 

BC3 

.1416 

FSP 

-66 

SCI 

1026.1  SC2 

487,1  THA 

177.80 

Eli 

560.2 

El2 

231,1 

alf 

45.59 

LAUNCH  DATE 

NOV  17  1968 

flight  TIME 

82.00 

ARRIVAL 

DATE 

FEB 

7 1969 

HELIOCENTRIC  CONIC 


DISTANCE  153.623 


RL  147.89 

LAL 

-.00 

LOL  54.71 

VL  18.195 

CAL  30.51 

AZL  88.07 

HCA 

45.57 

SMA  90.67 

ECC  .74389 

INC 

1 .9253 

Vl 

30,126 

RP  107.58 

LAP 

1.37 

LOP  100.27 

VP  31 .680 

CAP  -47.14 

AZP  88.65 

TAL 

167.47 

TAP  213.04 

RCA  23.22 

APO 

158.12 

V2 

35.225 

RC  90.S72 

CL 

1.74 

CP  -1.41 

ZAL  56.42 

ZAP  30.67 

ETS  175.65 

ZAE 

126.05 

ETE  185.07 

ZAC  47.74 

ETC 

197.27 

CLP 

30.65 

PLANETOCENTRIC  CONIC 

C3  301.577 

VHL 

17.366 

OLA  .92 

RAL  357.76 

RAO  6571.7 

VEL  20.564 

PTH 

3.17 

VHP  26.857 

OPA  -21.52 

RAP 

314.53 

ECC 

5.9632 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

20  41 

2817.96 

-28.24 

83,14 

261.50 

92.16 

8 7 39 

22)8.0 

•27,64 

74.52 

90.00 

19 

32  24 

5404.74 

28.02 

247.92 

260.52 

89.76 

21  2 29 

4804.7 

27.14 

239.36 

100.00 

8 

42  28 

2554.19 

-29.81 

63.67 

261.43 

92.39 

9 25  2 

1954.2 

'29.16 

54.92 

100.00 

20 

93  19 

5143.74 

29.50 

228.59 

260.38 

89.53 

22  19  3 

4543.7 

28.65 

219.91 

110.00 

9 

51  4) 

2337.50 

-34.07 

46.99 

261 .20 

92.92 

10  30  39 

1737.9 

-33.29 

37.83 

110.00 

22 

0 35 

4933.20 

33.84 

212.19 

259.96 

84.87 

23  22  48 

4333.2 

32.76 

203.12 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

OReiT  DETERMINATION  ACCURACY 

TDC-1.1048  TRA-2.6135  TC3  -.1499 
R0C-1.297D  RRA  .7279  RC3  -.0096 

FOE  .4919  FRA  .9718  FC3  -.0280 

0OE  1.7037  0RA  2.7]30  BC3  .1502 

LAUNCH  DATE  NOV  17  1968 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107.56  LAP  1.55  LOP  103.51 

RC  88.659  CL  2.02  GP  -1.45 

PLANETOCENTRIC  CONIC 
C3  279.347  VHL  16.714  OLA 
LNCH  AZMTH  LNCH  TIME 


90.00  7 19  10 

90.00  19  41  51 

100.00  8 41  17 

100.00  21  2 25 

110.00  9 51  18 

110.00  22  8 53 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1170  TRA-2.6466  TC3  -.1586 
ROE-1.2531  RRA  .7076  RC3  -.0111 
FOE  .5115  FRA  1 .0043  FC3  -.0303 
0OE  1.6786  BRA  2.7395  BC3  .1590 


1.66 

L-I  TIME 

2831.50 

5372.47 
2566.63 
5112.57 

2347.47 

4904.50 


BAU  .6055  SOT  1071 .2  SCR  491.9  SC3 

FAU  .00976  RRT  -.0640  RRF  .0591  RTF 

BSP  2830  SC6  1178.7  R23  -.0012  R13  . 

FSP  -7?  SCI  1071.8  SC2  490.6  THA  11 

flight  TIME  84.00 

DISTANCE  159.368 
CAL  29.17  AZL  87.94  HCA  48.81 
CAP  '45.20  hZP  88.64  TAL  166.52 
ZAf  29.27  ETS  175.53  ZA£  126,03 

RAO  6571.6  VEL  20.016  PTH  3.14 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


VL  18.805 
VP  32.P41 
ZAL  55.22 

RAL  358.75 
INJ  LAT 
-28.27 
27.84 
-29.84 
29.40 
-34.11 
33.65 

BAU  .5939 
FAU  .00977 
BSP  2996 
FSP  -79 


32.2 

ST 

447.3  SR 

433.9 

55 

437.9 

.7146 

CRT 

.7077  CRS 

.7635 

CST 

.9954 

.7147 

LSA 

716.6  MSA 

257.6 

SSA 

15.5 

r7.87 

Eli 

575.9  EL2 

238.1 

ALF 

43.78 

ARRIVAL 

CATE 

FE0 

9 1969 

SMA 

92.09 

ECC 

.71937  INC 

2,0972 

Vl 

30.126 

TAP  2)5.33 

RCA 

25.84  APO 

156.34 

V2 

35.232 

ETE  ; 

185.45 

ZAC 

49.47  ETC 

197.93 

CLP 

29.24 

VHP  25.937 

OPA 

-21.10  RAP 

316.45 

ECC 

5.5973 

INJ 

TIME 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

84.12  262.16  91.66  8 6 22 

249.57  260.41  84,60  21  11  23 

64.99  262.11  91.87  9 24  4 

226.29  260.23  84,34  22  27  38 

47.76  261.92  92.46  103026 

209.97  299.71  85.57  23  30  38 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1118.8  SCR  494.8  SC3  34.5 
RRT  -.0654  Rff  .0608  RTF  -.7295 
see  1223.3  R25  -.0019  R13  .7296 

SCI  1119.3  SC2  493.4  THA  177.94 


2231.5 

4772.5 

1966.6 

4512.6 

1747.5 

4304.5 


-27.74 

26.80 

-29.26 

28.31 

-33.39 

32.39 


75.50 

237.06 

55.83 

217.66 

38.60 

200.96 


ORBIT  DETERMINATION  ACCURACY 


ST 

470.) 

SR 

435.7 

SS 

456.1 

CRT 

.7063 

CRS 

.7645 

CST 

.9952 

LSA 

741.6 

MSA 

261 .9 

SSA 

15.7 

ELI 

592.4 

EL2 

244.8 

ALF 

41  .92 

21 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69- 


LAUNCH  DATE  NOV  17  1968 


FLIGHT  TIME  86.00 


ARRIVAL  DATE  FEB  11  1969 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107.54  LAP  1.72  LOP  106.75 

RC  86.453  tL  2.32  GP  -1.50 

PLANETOCENTRIC  CONIC 
C3  258.810  VHL  16.088  DlA 


DISTANCE  165.222 

^ 19.382  OAL  27.91  AZL  87.82  MCA  52.06  SMA  93.52 
VP  32.390  Gap  -43.35  A2P  88.66  TAL  165.57  TAP  217.63 
ZAL  54.06  ZAP  27.88  ETS  175.38  ZAE  126.07  ETE  185.86 


ECC  .69503  INC  2.1767  Vl  30.126 
RCA  28.52  APO  158.52  V2  35.238 
ZAC  51.23  ETC  158.56  ClP  27.85 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PC  CST  TIM 

90.00 

7 17  30 

2844.47 

-28.29 

85.07 

262.75 

91.19 

8 4 54 

2244.5 

90.00 

19  51  6 

5359.83 

27.61 

243.21 

260.23 

83.44 

21  20  5 

4739.8 

100.00 

8 39  57 

2578.49 

-29.86 

65.47 

262.71 

91.40 

9 22  56 

1978.5 

100.00 

21  11  19 

5081 .04 

29.17 

223.97 

260.02 

83.14 

22  36  0 

4461 .0 

110.00 

9 50  46 

2356.87 

-34.13 

48.50 

262.56 

92.03 

10  30  3 

1756.9 

110.00 

22  17  0 

4875.43 

33.40 

207.73 

259.38 

02.27 

23  38  15 

4275.4 

-27.03 
26.41 
-29.35 
27.91 
-33.47 
31  .97 


76.44 

234.75 

56.71 

215.40 

39.32 

198.80 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  17  1968 


TC3  - 

.1676 

BAU 

.5817 

RC3  - 

.0126 

FAU  .00980 

FC3  - 

.0326 

BSP 

3167 

BC3 

.1681 

FSP 

-05 

hiD'CoursE  Execution  accuracy 
SGT  1168.2  SGR 
RRT  -.0666  R8F 
SG6  1269.5  R23 
SGI  1168.6  SG2 

Flight  time 


ORBIT  determination  ACCURACY 


497,0 

SG3 

37.0 

ST 

494.0 

SR 

436.6 

SS 

474.8 

.0623 

RTF 

-.7437 

CRT 

.7050 

CRS 

.7654 

CST 

.9949 

-.0019 

R13 

.7438 

LSA 

767.7 

MSA 

265.8 

SSA 

15.8 

495.6 

THA 

170.02 

Eli 

609.8 

El2 

251  .0 

alf 

40 .04 

88.00 

arrival 

DATE 

FEB 

13  1969 

HELIOCENTRIC  CONIC 
RL  147,89  LAL  -.00  LOL  54.71 

RP  107.53  LAP  1.88  LOP  109.99 

RC  84.254  GL  2.63  GP  -1.55 

PLAtCTOCENTRIC  CONIC 
C3  239.825  VHL  15.486  OtA  3,13 
LNCH  azmtm  lnch  time  L-I  time 
7 15  40  2856.89 

20  0 9 


DISTANCE  171.177 

VL  19.927  CAL  26.73  AZL  87.71  HCA  55.30  SMA  94.96  ECC 
VP  32.724  GAP  -41.58  AZP  88.70  TAL  164.64  TAP  219.94  RCA 
ZAL  52.95  ZAP  26.51  ETS  175.20  ZAE  126.17  EtE  186.28  ZAC 


.67095  INC  2.2862  Vl  30,126 
31.25  APO  158.67  V2  35.243 
53.01  ETC  159.15  ClP  26.47 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


5306.80 
a 38  26  2589.81 

21  20  2 5049.11 

9 50  4 2365.72 

22  24  56  4845.96 


RAL  .61 

RAO  6571.4 

VEL  19.004 

PTH  3.08 

VHP  24.173 

DPA  -20.19 

RAP  320.31 

ECC  4.9469 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.31 

65.98 

263.25 

90.73 

0 3 17 

2256.9 

-27.91 

77.34 

27.33 

240.84 

259.98 

62.26 

21  26  36 

4706.6 

25,90 

232.43 

-29^88 

66.31 

263.22 

90.96 

9 21  38 

1969.8 

-29.43 

57.54 

28.88 

221.64 

259.74 

01 .95 

22  44  11 

4449.1 

27.47 

213.13 

-34.15 

4949 

263.11 

91.62 

10  29  29 

1765.7 

-33.55 

40.00 

33.11 

205.46 

259.00 

80.97 

23  45  42 

4246.0 

31.51 

196.62 

TC3 

-.1768 

BAU 

.5669 

RC3 

-.0143 

FAU  .00964 

FC3 

-.0355 

BSP 

3346 

BC3 

.1774 

FSP 

-93 

LAUNCH  DATE  NOV  17  1968 


mid-course  execution  accuracy 

SGT  1219.5  SGR 
RRT  -.0676  RRT 
SGB  1317.5  R23 
SGI  1220.1  SG2 


Flight  time 


ORBIT  DETERMINATION  ACCURACY 


496.5 

SG3 

39.7 

ST 

518.9 

SR 

437.4 

SS 

493.9 

.0636 

RTF 

-.7574 

CRT 

.7038 

CRS 

.7662 

CST 

.994  7 

-.0023 

R13 

.7575 

LSA 

794.9 

MSA 

269.2 

SSA 

16.0 

497.1 

THA 

176.10 

ELI 

628.3 

El2 

256.7 

AlF 

38.14 

90.00 

arrival 

DATE 

FES 

15  1969 

HELIOCENTRIC  CONIC 


RL 

147.89 

LAL 

- .00 

LOL 

54.71 

VL 

20.443 

GAL 

RP 

107.51 

LAP 

2.04 

LOP 

113.23 

VP 

33.045 

GAP 

RC 

82,065 

GL 

2.95 

GP 

-1,60 

ZAL 

51 .69 

ZAP 

PLANETOCENTRIC  CONIC 
C3  222.270  VHL  14.909  OLA  3.86 


RAL 


1.47 


LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 15  40 

2868.79 

-28.32 

86.85 

90.00 

20  9 2 

5273.32 

27.00 

238.44 

100.00 

6 36  49 

2600.60 

-29.89 

67.12 

100.00 

21  28  35 

5016.74 

28.55 

219.29 

110.00 

9 49  12 

2374 .05 

-34.16 

49.84 

110.00 

22  32  41 

4816.06 

32.77 

203.22 

DISTANCE  177.228 

25.60  AZL  87.61  HCA  58.54  SMA  96.39 

-39.80  AZP  80.75  TAl  163.72  TAP  222.26 

25.16  ETS  175.00  ZAE  126.33  ETE  186.72 

RAO  6571.3  VEL  18.536  PTH  3.05  VHP  23.327 

INJ  RT  ASC  iNj  AZMTH 


ECC  .64723  iNC  2.3875  VI  30.126 
RCA  54.00  APO  150.78  V2  35.247 
ZAC  54 .81  ETC  159.71  ClP  25.11 

DPA  -19.71  RAP  322.25  ECC  4.6580 


differential  corrections 


launch  date  NOV  17  1968 


TC3 

-.1862 

BAU 

.5555 

RC3 

-.0162 

FAU 

.00990 

FC3 

- .0386 

BSP 

3531 

BC3 

.1869 

FSP 

-101 

263.67 

259.68 
263.65 
259.40 
263 . 58 
258,55 


SGT  1272.8  SGR 
RRT  -.0686  RRF 
SOB  1367.2  R23 
1273.3  SG2 


90.29 
81.12 
90.54 
80.75 
91  .24 
79.67 


INJ 

TIME 

PO  CST  TIM 

INJ  2 

LAT 

INJ  2 

LON 

8 

1 

28 

2268.8 

-27. 

,97 

70 

.20 

21 

36 

56 

4673.3 

25, 

,50 

230 

. 10 

9 

20 

9 

2000.6 

-29 

,49 

58 

. 33 

22 

52 

11 

4416.7 

26, 

.98 

210 

.04 

10 

26 

46 

1774 .0 

-33, 

.61 

40 

.64 

23 

52 

57 

4216.1 

30 

.99 

194 

.44 

ORBIT  DETERMINATION  ACCURACY 


SOI 


499.3 

$03 

42.6 

ST 

544.9 

SR 

437.2 

55 

513.6 

.0653 

RTF  -.7705 

CRT 

.7025 

CRS 

.7671 

CST 

.994  5 

.0027 

R13 

.7706 

LSA 

623.2 

MSA 

272.1 

SSA 

16.1 

497.9 

THA  170.17 

Eli 

647.7 

El2 

261 .6 

alF 

36.24 

flight  TIME  92.00 


ARRIVAL  DATE  FEB  17  1969 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107.50  LAP  2.19  LOP  116.48 

RC  79.887  GL  3.29  GP 

PLANETOCENTRIC  CONIC 
C3  206.033  VHL  14.354  OLA  4.58 


DISTANCE  183.366 

VL  20.929  GAL  24.54  AZL  87.52  HCA  61.79  SMA  97.82 

VP  33.353  GAP  -38.25  AZP  88.83  TAL  162.81  TAP  224.60 

-1.66  ZAL  50.06  ZAP  23.82  ETS  174.75  ZAE  126.56  ETE  187.19 


LNCH  AZMTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

7 11  29 

2880.21 

-28.32 

07.69 

264.00 

90.00 

20  17  46 

5239.35 

26.62 

236.03 

259.31 

100.00 

8 34  58 

2610.90 

-29.89 

67.86 

264.00 

100.00 

21  36  57 

4983.89 

28.17 

216.93 

258.99 

110.00 

9 48  9 

2381.86 

-34.17 

50.45 

263.96 

110.00 

22  40  16 

4705.70 

32.37 

200.94 

256.04 

RAL  2.29  RAD  6571.2  VEL  18.093  PTH  3.01  VHP  22.505 

INJ  AZMTH  INJ  TIME 
09.07  7 59  29 

79.97  21  45  5 

90.14  9 18  29 

79.56  23  0 1 

90.88  10  27  51 

78.37  24  0 1 


differential  corrections 

TOE- 1.1636  TRA-2.7709  TC3  -.1957  BAU  .5414 
RDE-1.0774  RRA  .6201  RC3  -.0183  FAU  .00998 
FOE  .5957  FRA  1.1422  FC3  -.0419  BSP  3734 
BOE  1.5058  BRA  2.8394  BC3  .1966  FSP  -109 


mid-course  execution  accuracy 

SGT  1327.6  SGR  499.4  SG3  45.7 
RRT  -.0698  RRF  .0667  RTF  -.7830 
SG8  1418.4  R23  -.0031  R13  .7831 
SGI  1328.2  SG2  497.9  THA  178.25 


ECC  .62392  INC  2.4818  Vl  30.126 
RCA  36.79  APO  158.86  V2  35.251 
ZAC  56.63  ETC  160.24  CLP  23.77 

DPA  -19.21  RAF  324.19  ECC  4.3900 


CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

2280.2 

-28.03 

79.03 

4639.3 

24.96 

227.75 

2010.9 

-29.55 

59.09 

4383.9 

26.44 

200.55 

1781 .9 

-33.67 

41  .24 

4185.7 

30.43 

192.26 

ORBIT  DETERMINATION  ACCL«ACY 


ST 

571.7  SR 

436.5 

SS 

533.6 

CRT 

.TOiVCRS 

.7600 

CST 

.994  3 

LSA 

852.4  MSA 

274.5 

SSA 

16.3 

Eli 

668.2  El2 

266.2 

alf 

34 .36 

22 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATC  NKCV  \7  1968 


flight  time  94.00 


arrival  CATC  FC6  19  1969 


HCLIOCCNTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107.49  LAP  e.33  LOP  119.73 

RC  77.7?|  GL  3.65  GP  -1.72 

PLANCTOCENTRIC  CONIC 
C3  191 .012  VHL  13.821  CLA 
LNCH  A7MTH  LNCH  TIME 


DISTANCE  189.587 

VL  21.389  gal  23.52  A7l  87.43  MCA  65.04  SMA  99.25  ECC  .60109  INC  2.5707  vi  30.126 

VP  33.646  GAP  -36.68  A7P  88.91  TAL  161.92  TAP  226.95  RCA  39.59  APO  158.90  V2  35.254 

7AL  49.88  ZAP  22.50  ETS  174  .45  ZAC  126.86  ETC  187.68  ZAC  58.47  ETC  160.74  CLP  22.43 


90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


7 9 6 

20  26  20 

8 32  57 

21  45  11 

9 46  56 

22  47  41 


5.31 
L-I  time 
2891  .17 
5204.86 
2620.73 
4950.53 
2389.19 
4754.83 


RAL  3.07 
INJ  LAT 
-28.31 
26.19 
-29.89 
27.74 
-34.18 
31  .93 


RAO  6571  .0  Veu  17.673  PTH  2.98  VHP  21.705 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


OPA  -18.69  RAP  326.14  CCC  4.1436 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


88.49 
233.59 
68.61 
214.54 
51 .02 
198.64 


264.25 

258.88 

264.27 

258.53 

264.25 

257.48 


89.4? 

78.82 

89.75 

78.38 

90.54 

77.08 


7 57  17 
21  53  5 

9 16  38 

23  7 41 

10  26  45 

24  6 56 


2291 .2 
4604.9 

2020.7 
4350.5 

1789.2 

4154.8 


-28.09 

24.38 

-29.61 

25.85 

-33.73 

29.82 


79.83 
225.39 
59.82 
206.25 
41  .81 
190.06 


differential  CORRECTIONS 


MIC-COURSE  EXECUTION  ACCURACr 


ORB IT  DETERMINATION  ACCURACY 


TOE-1 

.1741 

TRA- 

-2.7983 

TC3 

-.2052 

BAU 

,5267 

SOT 

1384.3 

SGR 

496.7 

SC5 

49.1 

ST 

599.5 

SR 

435.0 

ss 

554.6 

ROE-1 .0338 

RRA 

.5971 

RC3 

-.0205 

FAU 

.01008 

RRT 

-.0707  RRF 

.0681 

RTF 

-.7950 

CRT 

.7001 

CRS 

.7689 

CST 

.9940 

FOE 

.6186 

FRA 

1.1790 

FC3 

-.0457 

BSP 

3950 

see 

1471 .4 

R23 

1 

8 

R13 

.7950 

LSA 

882.9 

MSA 

276.4 

SSA 

16.4 

BOE  1.5644 

BRA 

2.8613 

8C3 

.2063 

FSP 

-119 

SGI 

1384.8 

SG2 

497.3 

THA 

178.32 

ELI 

689.7 

El2 

270.0 

alf 

32.51 

LAUNCH  DATE  NOV  17  1968 


flight  time  96.00 


ARRIVAL  DATE  FEB  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  195.885 


RL  147.89 

LAL  -.00 

LOL  54.71 

VL  21 .823 

CAL  22.56 

AZL  87,34 

HCA 

68.28 

SMA 

100.66 

ECC  .57878 

INC  2.6550 

VI 

30.126 

RP  107.48 

LAP  2.47 

LOP  122.97 

VP  33.926 

CAP  -35.18 

AZP  89.02 

TAL 

161 .04 

TAP 

229.32 

RCA  4^.40 

APO  158.92 

V2 

35 .256 

RC  75.571 

GL  4.02 

GP  -1.79 

ZAL  48.95 

ZAP  21.18 

ETS  174.09 

ZAE 

127.22 

ETE 

188.20 

ZAC  60.32 

ETC  161 .21 

CLP 

21 .1  1 

PLANE TOCENTRIC  CONIC 

C3  177.117 

VHL  13.309 

OLA  6.03 

RAL  3.80 

RAO  6570.9 

VEL  17.275 

PTH 

2.95 

VHP  20.926 

OPA  -18.15 

RAP  328.09 

ECC 

3.9149 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 6 32 

2901 .74 

-28.30 

89.26 

264.43 

89.09 

7 

54  53 

2301.7 

-28.13 

80.60 

90.00 

20  34  47 

5169.80 

25.70 

231.14 

258.40 

77.69 

22 

0 56 

4569.8 

23.75 

223.02 

100.00 

8 30  44 

2630.15 

-29.89 

69.31 

264.45 

89.38 

9 

14  34 

2030.2 

-29.65 

60.52 

100.00 

21  53  16 

4916.62 

27.25 

212.14 

258.01 

77.20 

23 

15  12 

4316.6 

25.21 

203.93 

110.00 

9 45  31 

2396.08 

-34.18 

51.56 

264.47 

90.22 

10 

25  27 

1796.1 

-33.77 

42.34 

110-00 

22  54  57 

4723.45 

31 .42 

196.33 

256.86 

75.80 

24 

13  41 

4123.5 

29.15 

187.86 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE- 

1 .1881 

TRA- 

-2.8278 

TC3 

-.2157 

6AU  .5136 

SCT 

1445.6  SGR 

497.2 

SG3 

52.7 

ST 

629.9 

SR 

432.8 

SS 

576.5 

ROE 

-.9903 

RRA 

.5739 

RC3 

-.0230 

FAU  .01018 

RRT 

-.0708  RRT 

.0693 

RTF 

-.8063 

CRT 

.6996 

CRS 

.7699 

CST 

.9938 

FOE 

.6431 

FRA 

1 .2175 

FC3 

-.0497 

BSP  4084 

see 

1528.7  R23 

-.0046 

R13 

.8063 

LSA 

916.0 

MSA 

277.6 

SSA 

16.5 

BCE 

1.5467 

BRA 

2.8855 

BC3 

.2169 

FSP  -128 

SCI 

1446.1  SC2 

495.8 

THA 

178.42 

ELI 

713.9 

El2 

272.9 

alf 

30. 6J 

LAUNCH 

CATE 

NOV 

17  1968 

Flight  time 

98.00 

ARRIVAL 

CATE 

FE6 

23  1969 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  '.00  LOL  54.71 

RP  107.48  LAP  2.59  LOP  126.22 


RC  73.439  GL  4.41 
PLAfCTOCENTRIC  CONIC 


GP 


DISTANCE  202.253 

VL  22.233  GAL  21.64  AZL  87.26  HCA  71.53  SMA  102.05  ECC  .55704  INC  2.7356  VI  30.126 

VP  34.193  CAP  -33.73  AZP  89.13  TAL  160.19  TAP  231.72  RCA  45.21  APO  158.90  V2  35.258 

-1.86  ZAL  48.06  ZAP  19.89  ETS  173.65  ZAE  127.67  ETE  188.75  ZAC  62.19  ETC  161.65  CLP  19.80 


C3  164.265 

VHL  12.817 

OLA  6.76 

RAL  4.50 

RAO  6570.8 

VEL  16.899 

PTH  2.91 

VHP  20.169 

DPA  -17.60 

RAP  330.04 

ECC  3.7034 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 3 44 

2911 .95 

-28.29 

90.01 

264.51 

88.71 

7 52  16 

2312.0 

-28.17 

81  .35 

90.00 

20  43  5 

5134.13 

25.16 

228.67 

257.86 

76.56 

22  8 39 

4534.1 

23.06 

220.63 

100.00 

a 28  18 

2639.20 

-29.88 

69.99 

264.55 

89.03 

9 12  17 

2039.2 

-29.69 

61  .19 

100.00 

22  1 12 

4882.12 

26.70 

209.72 

257.44 

76.04 

23  22  35 

4282.1 

24.52 

201 .60 

110.00 

9 43  55 

2402.56 

-34.18 

52.07 

264.60 

89.92 

10  23  57 

1802.6 

-33.82 

42.84 

110.00 

23  2 5 

4691  .52 

30.87 

194.01 

256.19 

74.53 

24  20  17 

4091 .5 

28.44 

185.65 

differential  CORRECTIONS 
TDE-1.2024  TRA-2.8561 
ROE  -.9472  RRA  .5506 

FOE  .6688  FRA  1.2574 

BOE  1.5306  BRA  2.9087  6C3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2263 

BAU 

.5002 

SCT 

o 

SGR 

495.0 

5G3 

56.6 

ST 

661  .8 

SR 

429.9 

SS 

599,2 

RC3 

-.0257 

FAU 

.01029 

RRT 

-.0708 

RRF 

.0705 

RTF 

-.8170 

CRT 

.6992 

CRS 

.7709 

CST 

.9937 

FC3 

-.0542 

BSP 

4210 

SOB 

1588.6 

R23 

-.0057 

R13 

.8171 

LSA 

950.9 

MSA 

278.3 

SSA 

16.7 

6C3 

.2278 

FSP 

-138 

SGI 

1510.0 

SG2 

493.6 

THA 

178.51 

ELI 

739.7 

El2 

275.0 

AlF 

28.77 

LAUNCH  DATE  NOV  17  1968 


flight  TIME  100.00 


ARRIVAL  DATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  208.687 


RL  147.89 

LAL 

-.00 

LOt  54.71 

VL  22.619 

GAL  20.76 

AZL  87.19 

HCA 

74.78 

SMA  103.43 

ECC  .53591 

INC 

2.8132 

VI 

30 . 1 26 

RP  107.48 

LAP 

2.71 

LOP  129.47 

VP  34.446 

GAP  -32.34 

AZP  89.26 

TAL 

159.35 

TAP  234.13 

RCA  48 .00 

APO 

158.86 

V2 

35.259 

RC  71.328 

GL 

4.82 

GP  -1.95 

ZAL  47.21 

ZAP  18.60 

ETS  173.13 

ZAE 

128.19 

ETE  189.34 

7 AC  64 .08 

ETC 

162.07 

CLP 

18.50 

PLANE TOCENTRIC  CONIC 

C3  152.383 

VHL 

12.344 

OLA  7.48 

RAL  5.14 

RAO  6570.7 

VEL  16.544 

PTH 

2.88 

VHP  19.433 

OPA  -17.03 

RAP 

331 .99 

ECC 

3.5078 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

0 42 

2921 .88 

-28.27 

90.73 

264.52 

88.35 

7 49  24 

2521  .9 

-28.20 

82.07 

90.00 

20 

51  17 

5097.83 

24.56 

226.18 

257.27 

73.45 

22  16  15 

4497.8 

22.32 

218.22 

100.00 

8 

25  38 

2647.94 

-29.87 

70.63 

264.57 

88.69 

9 9 46 

2047.9 

-29.73 

61  .83 

100.00 

22 

9 2 

4847.00 

26.10 

207.28 

256.82 

74.89 

23  29  49 

4247.0 

23.77 

199.26 

110.00 

9 

42  5 

2408.69 

-34.18 

52.54 

264.64 

89.63 

10  22  14 

1808.7 

'33.85 

43.31 

110.00 

23 

9 5 

4659.02 

30.25 

191.68 

255.48 

73.27 

24  26  44 

4059.0 

27.67 

183.44 

DIFFERENTIAL  CORRECTIONS 


HIO-COURSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .2287 

TRA- 

■2.8949 

TC3 

-.2404 

6AU 

.4931 

SCT 

1585.6 

SGR 

492.0 

SC3 

60.9 

ST 

700.6 

SR 

426.2 

SS 

624.2 

ROE 

-.9043 

RRA 

.5273 

RC3 

- .0286 

FAU 

.01034 

RRT 

-.0683 

RRT 

.0710  RTF 

-.8267 

CRT 

.7009 

CRS 

.7722 

CST 

.9937 

FOE 

.6975 

FRA 

1.3005 

FC3 

-.0587 

BSP 

4045 

SGB 

1660.1 

R23 

-.0086 

R13 

.8268 

LSA 

992.3 

MSA 

277.8 

SSA 

16.9 

BOE 

I .5256 

BRA 

2.9425 

6C3 

.2421 

FSP 

-145 

SC] 

1585.9 

SG2 

490.7 

THA 

178.66 

ELI 

772.3 

El2 

275.8 

alf 

26.77 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


L>kUNCH  DATZ  MOV  i7  I960  FUGHT  fI>C  10?*D0  ARftJ>tAL  04TC  fZB  ^7  )969 

heliocentric  conic  OlSTAHCt  ZI5.166 

Rl  M7.99  LAL  -.00  LOt  54. 7j  Vl  2Z.964  CAL  19.91  AZl  97.11  HCA  7fl.0Z  SNA  104.79  ICC  .51533  INC  Z.8S84  VI  30.IZ6 

RP  107.48  LAP  Z.83  LOP  13Z.TZ  VP  34.687  CAP  -50.99  A/P  89.40  TAL  158.54  TAP  Z36.57  RCA  50.79  APO  158.79  V?  35.259 

RC  69.241  CL  5.26  CP  -2.04  7AL  46.41  ZAP  17.32  ETS  J72.48  /AE  128.79  EtE  189.96  ZAC  65.97  ETC  162.47  CLP  17.20 

Plane TOCENTRic  conic 

C3  141.330  VHL  11.888  OLA  8.21  RAL  5.74  RAO  6570.5  VEL  16.207  PTH  2.84  VHP  18.714  OPA  -16.46  RAP  333.94  ECC  3.3259 


INCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

2NJ  2 LONG 

90.00 

6 57  25 

2931 .46 

-28.25 

91.43 

264.44 

BBiOO 

7 46  17 

2331 .5 

-28.23 

82.77 

90.00 

20  59  21 

5060.80 

23.91 

223.66 

256.62 

74.95 

22  25  42 

4460.8 

21.53 

215.80 

100.00 

8 22  44 

2656.30 

-29.85 

71.26 

264.50 

88.36 

9 7 0 

2056.3 

-29.76 

62.4  5 

iOO.OO 

22  16  44 

4811.19 

25.45 

204.83 

256.14 

73.76 

23  36  55 

4211 .2 

22.97 

196.90 

J 10.00 

9 40  2 

2414.39 

-34.18 

52.99 

264.60 

89.37 

10  20  16 

1814.4 

-33,89 

43.76 

110.00 

23  15  55 

4625.87 

29.58 

189.33 

254.71 

72.03 

24  33  1 

4025.9 

26.84 

181 .21 

OIFFERENTIAL  CORRECTIONS  NIO-COURSC  EXECUTION  AOCURACV  0R6IT  OETERNINATION  ACCURACY 

TOE- 1.0692  TRA-2^7451  TC3  -.2025  8AU  .3873  SOT  1511.4  SOR  488*4  SC3  64.3  ST  653.1  SR  422-1  55  627.9 

ROE  -.8625  RRA  .5029  RC3  -.0320  FAU  .01170  RRT  -.1037  RRT  .0821  RTF  -.8436  CRT  .6702  CRS  .7689  CST  .9892 

FOE  .6998  FRA  1.3175  FC3  -.0717  6SP  8333  908  1988.5  R23  .0155  RI3  .8435  LSA  958.3  MSA  283.8  SSA  15.7 

B0€  1.3738  8RA  2.7908  8C3  .2050  F9P  -211  901  1512.3  902  485.5  THA  177.86  ELI  724.6  £l2  282.4  AlF  28.05 

LAUNCH  OATE  NOV  17  1968  FtICNT  TIIC  104.00  ARRIVAL  DATE  MAR  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  221 .721 


RL 

147,89 

LAL 

-.00 

La 

54.71 

VL 

23.327 

CAL 

19.11  AZL 

87.04  HCA 

81.27 

9MA 

106.12 

ECC 

.49551 

INC 

2.9619 

Vl 

30.126 

RP 

107,48 

LAP 

2.93 

LOP 

135.97 

VP 

34.914 

CAP 

-»,6*  »ZP 

88.55  TAL 

157.75 

tap  239  .02 

RCA 

53.54 

APO 

158.71 

V2 

35.258 

RC 

67.184 

CL 

5.71 

CP 

-2.14 

/AL 

45.65 

ZAP 

it.Oi  ers  in  .70  7ac 

129.48 

ETE 

190.63 

7AC 

67.87 

ETC 

162.85 

CLP 

15.91 

- 

planetocentric  conic 

C3 

131.211 

VHL 

11.455 

OLA 

8.94 

RAL 

6.31 

RAO  657D.4  VEL 

15.882  PTH 

2.8J 

VHP 

18.019 

OPA 

-15.87 

RAP 

335.88 

ECC 

3.1594 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1 

90.00 

6 53  53 

2941.09 

-28.23 

82.14 

284.30 

87.65 

7 42 

54 

2541.1 

-28.26 

85.47 

90.00 

21  7 24 

5023.19 

23.18 

22J.15 

255.85 

73.28 

22  31 

7 

4A29.1 

20.68 

219.36 

200.00 

8 19  96 

2664.67 

-29.83 

71 .88 

284.37 

88.03 

9 4 

0 

2064.7 

-29.79 

63.07 

. 

200.00 

22  24  22 

4774.78 

24.73 

202.98 

255.44 

72.65 

29  43 

57 

4J74.B 

22.12 

1^4,53 

\ 

110.00 

9 37  46 

2420.09 

-34.17 

53.45 

284.48 

88.11 

10  18 

6 

IBZO,0 

-33.92 

44 .19 

I 

JlO.OO 

23  22  41 

4592.19 

28.85 

1M.88 

253.81 

24  39 

13 

5992.2 

25.96 

178.99 

1 

OIFFERENTIAL  CORRECTIONS 

Hio-couMe  exomoN  accuracv 

ORBIT  determination  ACCURACY 

- 

TOE-1.1958 

TRA'2.8803 

TC9  -.2442  BAU  .4327 

SCT  1872.8  KR 

483.7  SC3 

69.9 

ST  741.3 

SR  416.6 

SS 

666.7 

- 

ROE  -.8200 

RRA  .4805 

RC3  -.0352  FAU  .01110 

RRT 

-.mi  m 

.0771  RTF  - 

,8478 

CRT  .6911 

CRS  .7729 

CST 

.9922 

FOE  .7467 

FRA  1.3788  FC3  -.0733 

BSP  5776 

sea  1741.2  R23 

-.0035  R13 

.8478 

LSA  1044.0 

MSA  278.2 

SSA 

16.7 

= 

BOE  1.4500 

BRA  2.9201 

BC3  .2467  FSP  -188 

SCI 

1673.1  set 

482.0  TNA  178.56 

Eli  803.7 

EL2  277,7 

ALF 

24.32 

- 

AUNCH  OATE  1 

NOV  17  1968 

flight  time 

106.00 

ARRIVAL  DATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  228.318 

RL  147.89  LAL  -.00  LOL  54.71  VL  23.651  CAL  18.34  A/L  86.97  HCA  84.52  SNA  107.43  ECC  .47630  INC  3.0541  VI  30.126 

RP  107.48  LAP  3.02  LOP  139.22  VP  35.130  CAP  -28.44  A/P  89.71  TAL  156.99  TAP  241.50  RCA  56.26  APO  158.60  V2  35.257 

RC  65.159  CL  6.18  OP  -2.25  /AL  44.95  ZAP  14.79  ETS  170.72  7AE  130.25  ETE  191.35  ZAC  69.^9  ETC  163.21  CLP  14.62 

PLANE TOCENTRIC  CONIC 

C3  121.829  VHL  11.038  OLA  9.68  RAL  6.83  RAO  6570.3  VEL  15.594  PTH  2.78  VHP  17.341  OPA  -15.28  RAP  337.82  ECC  3.0050 


UNCH  A/MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME' 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 90  4 

2950.59 

-28.20 

92.83 

264.07 

87.30 

7 39  15 

2350.6 

-28.28 

84,17 

90.00 

21  15  20 

4984.68 

22.42 

218.58 

255.23 

72.23 

22  38  25 

4384.7 

19.78 

210.90 

100.00 

8 16  10 

2672.88 

'29.81 

72,49 

264.15 

87.72 

9 0 43 

2072.9 

-29.81 

63.68 

100.00 

22  31  55 

4737.63 

23.95 

199.87 

254.69 

71.56 

23  50  53 

4J37.6 

21 .21 

192.15 

110.00 

9 35  15 

2425.42 

-34,17 

53.85 

264.31 

88.86 

10  15  40 

1825.4 

-33.95 

44  ,61 

110.00 

23  29  20 

4557.85 

28.06 

184.62 

253.08 

69.62 

24  45  18 

3957.8 

25.03 

176,76 

differential  corrections  MIO-COURSE  execution  ACCURACV  0R6IT  DETERMINATION  ACCURACY 

TOE-1.2197  TRA-/.9102  TC3  -.2571  BAU  .4235  SCT  1752.9  SCR  478.2  S03  75.3  ST  782.7  SR  410.5  SS  694.4 

ROE  -.7784  RRA  .4577  RC3  -.0388  FAU  .01124  RRT  -.0775  RRF  .0781  RTF  -.8561  CRT  .6930  CRS  ,7743  CST  .9922 

FOE  .7801  FRA  1.4269  FC3  -.0799  BSP  5681  SCB  1816.7  R23  -.0065  R13  .8562  LSA  1089.4  HSA  276.0  SSA  16.9 

BOE  1.4470  BRA  2.9460  BC3  - 2600  FSP  -200  SCI  1753.0  9C2  476.7  THA  178.69  ELI  839.6  El2  275.9  ALF  22.54 

LAUNCH  DATE  NOV  17  1968  FLIGHT  TIlC  108.00  ARRIVAL  DATE  MAR  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  234.957 

RL  147.89  LAL  -.00  La  54. 7J  VL  23.956  CAL  17.61  A2L  86.89  MCA  87.76  SHA  108.71  ECC  .45777  INC  3.1054  Vl  30-126 

RP  107.49  LAP  3,10  LOP  142.47  VP  35.334  CAP  -27.24  A/P  89.88  TAL  156.25  TAP  244.01  RCA  58.94  APO  158.47  V2  35.254 

RC  63.173  CL  6.68  CP  -2.36  /AL  44.29  ZAP  13.54  ETS  169.50  /AE  131.13  ETE  192.13  ZAC  71.70  ETC  163.55  ClP  13.34 

Plane TOCENTRIC  conic 

C3  113.161  VHL  10.638  OLA  10.42  RAL  7.30  R40  6570.1  VEL  15.313  PTH  2.74  VHP  16.682  OPA  -14,68  RAP  339.76  ECC  2.8623 
LNCH  A/HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 4 5 56  2960.12  -28.17  93.53  263.77  86.95  7 35  16  2360.1  -28.29  84.86 

90.00  21  23  14  4945.45  21.58  216.01  254.48  7j  .20  22  45  40  4345.5  18.81  208.43 

100.00  8 12  28  2681.07  -29,79  73.09  263.86  87.40  8 57  9 2081.1  -29.83  64.29 

100.00  22  39  24  4699.74  23.11  197.37  253.90  70.50  23  57  44  4099-7  20.24  189,75 

110.00  9 32  28  2430.71  -34.16  54,26  264.04  88.62  10  12  59  1830.7  -33.97  45-02 

110.00  23  35  53  4522.86  27.21  182.26  252.21  68.46  24  51  16  , 3922.9  24.04  174.53 


OIFFERENTIAL  CORRECTIONS  MIO-COUR9E 

TOE-1 -2337  TRA-2.9277  TC3  -.2669  BAU  .4089  SCT  1826.1 

ROE  -.7374  RRA  .4353  RC3  -.0426  FAU  .01148  RRT  -.0775 

FOE  .8140  FRA  1.4755  FC3  -.0878  BSP  5826  SCB  1886.1 

BOE  1.4372  BRA  2.9599  BC3  .2703  FSP  -215  SOI  1826.5 


EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 


SCR 

472,0 

SC3 

81 .1 

ST 

820.5 

SR 

403.6 

SS 

722.1 

RRF 

.0800 

RTF 

-.8644 

CRT 

.6933 

CRS 

.7754 

CST 

.9921 

R23 

-.0083 

R13 

.8644 

LSA 

1132.4 

HSA 

273.5 

SSA 

17.0 

SC2 

470.5 

THA 

178.77 

Eli 

872,5 

EL2 

273.5 

ALF 

20.90 

24 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


L4UNCH  DATE  NOV  J7  1968 

heliocentric  conic 

RL  147.89  LAL  -.00  LOL  54.71  VL 

RP  107.50  LAP  3.18  LOP  145.7?  VP 

RC  61.231  CL  7.20  CP  -2.50  7Al 

PLANETOCENTRIC  CONIC 


24.243  CAL 
35.526  CAP 
43.67  7AP 


FLICHT  time  110.00 

DISTANCE  241,635 
16.90  A7l  86.82  HCA 
-26.07  A7P  90.06  TAL  1 


C3  105.159 

VHL 

10 

.255 

OLA  11.17 

RAl  7.72 

RAO  6570.0 

LNCH  A7MTH 

LNCH 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

41 

29 

2969.81 

-28 . 1 3 

94,23 

90.00 

21 

31 

6 

4905.39 

20.68 

213.42 

100.00 

8 

8 

26 

2689.35 

-29.76 

73.71 

100.00 

22 

46 

50 

4661 .08 

22.21 

194.85 

110.00 

9 

29 

24 

2435.99 

-54.15 

54.68 

110.00 

23 

42 

21 

4487,21 

26.29 

179.89 

INJ  RT  ASC 
263.40 
253.69 
263.50 
253.08 
263.71 
251.31 


nn  2.71 
INJ  A7HTH 
86.60 
70.21 
87.07 
69.46 
88.37 
67.33 


VHP  16.041 
INJ  TIME 

7 30  58 
22  52  51 

8 53  16 

24  4 

10  10 
24  57 


31 

0 

8 


ARRIVAL  DATE 

MAR 

7 1969 

ECC  .43991 

INC  3.1765 

VI 

30.126 

RCA  61.58 

APO  158.32 

V2 

35.251 

ZAC  73.63 

ETC  163.88 

CLP 

12.05 

OPA  -14.08 

RAP  341 .69 

ECC 

2.7306 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

2369.8 

-28.30 

85.57 

4305.4 

17.79 

205.93 

2089.4 

-29.85 

64.91 

4061 .1 

19.22 

187.34 

1836.0 

-34.00 

45.43 

3887.2 

22.99 

172.29 

differential  CORRECTIONS 


MIO-COURSe  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TC3 

-.2738 

BAU 

.3905 

SCT 

1895.0  SCR 

465.0 

SC3 

87.2 

ST 

855.8 

SR 

395.7 

SS 

750.2 

RC3 

-.0468 

FAU 

.01181 

RRT 

-.0792  RRF 

.0829  RTF 

-.8724 

CRT 

.6925 

CRS 

.7763 

CST 

.9918 

FC3 

- .0972 

BSP 

6142 

sea 

1951 .2  R23 

-.0094 

R13 

.8725 

LSA 

1174.0 

MSA 

270.7 

SSA 

17,0 

BC3 

.2778 

FSP 

-234 

SCI 

1895.4  SC2 

463.4 

THA 

178.82 

ELI 

903.2 

EL2 

270.5 

ALF 

19.58 

LAUNCH  DATE  NOV  17  1968 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  112.00 
DISTANCE  248.348 


ARRIVAL  DATE  MAR  9 1969 


RL  147.89 

LAL  - .00 

La  54.71 

VL  24.513 

GAL  16.23 

A7L  86.75 

HCA  94.26 

SMA  111.17 

ECC  .42274 

INC  3.2477 

VI 

30.126 

RP  107.51 

LAP  3,24 

LOP  148.97 

VP  35.708 

CAP  -24.94 

AZP  90.24 

TAL  154.85 

TAP  249.10 

RCA  64.17 

APO  158.16 

V2 

35.248 

RC  59.338  GL  7.75 

PLANETOCENTRIC  CONIC 

GP  -2.64 

ZAL  43.11 

ZAP  11.09 

ETS  165.98 

ZAE  133.17 

ETE  193.88 

ZAC  75.55 

ETC  164.19 

CLP 

10.77 

C3  97.779 

VHL  9.888 

DLA  11.93 

RAL  8.11 

RAD  6569.9 

VEL  14.803 

PTH  2.68 

VHP  J5.4J8 

DPA  -13.48 

RAP  343.62 

ECC 

2.6092 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

6 36  39 

2979.78 

-28.09 

94.96 

262.96 

86.24 

7 26  19 

2379.8 

-28.31 

86.30 

90.00 

21  38  57 

4864.47 

19.71 

210.81 

292.88 

69.25 

23  0 2 

4264.5 

16.71 

203.41 

100.00 

8 4 4 

2697.85 

-29.73 

74.34 

263.08 

86.74 

8 49  2 

2097.9 

-29.87 

65.54 

100.00 

22  54  14 

4621.64 

21.25 

192.32 

252.24 

68.46 

24  11  15 

4021 .6 

18.13 

184.91 

110.00 

9 26  3 

2441.36 

-34.14 

55.09 

265.31 

88.13 

10  6 44 

1841.4 

-34,02 

45.85 

110.00 

23  48  45 

4450.90 

25.32 

177.52 

250.39 

66.23 

25  2 56 

3850.9 

21  .89 

170,04 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.2549  TRA-2.9479  TC3  -.2828  BAU  .3757 
ROE  -.6968  RRA  .3920  RC3  -.0512  FAU  .01211 
FOE  .8881  FRA  1.5788  FC3  -.107E  BSP  6292 
BOC  1.4J64  8RA  2.9738  BC3  .2874  FSP  -253 


LAUNCH  DATE  MOV  1 7 1968 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71  VL 

RP  107.52  LAP  3.29  LOP  152.22  VP 

RC  57.501  CL  8.33  CP  -2.80  7AL 

PLANETOCENTRIC  CONIC 
C3  90.977  VHL  9.538  OLA  12.71 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 


SOT  1972.2  SCR 
RRT  -.0798  RRF 
see  2024.4  R23 
SCI  1972.5  SC2 


457.2  SC3  94.0 
.0858  RTF  -.8798 
',0116  R13  .8799 

455.6  THA  178.88 


24.768  CAL 
35.878  CAP 
42.60  ZAP 


flight  TIME  114.00 
DISTANCE  255.091 

15.58  A7L  86.68  HCA  97.50  SMA  112.35 
-23.85  A7P  90.43  TAL  154.19  TAP  251.69 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


6 31  27  2990.17 

21  46  50  4822.64 

7 59  21  2706.70 

23  1 37  4581.36 

9 22  22  2446.92 

23  55  5 4413.90 


RAL  8.44 
INJ  LAT 
-28.04 
18.68 
-29.69 
20.22 
-34.12 
24.26 


TOE-1 .2637 

TRA- 

‘2.9517 

TC3 

-.2888 

BAU 

.3578 

ROE  -.6174 

RRA 

.3714 

RC3 

-.0558 

FAU 

.01249 

FOE  .9291 

FRA 

1.6341 

FC3 

-.1188 

BSP 

6583 

BOC  1 .4064 

BRA 

2.9750 

BC3 

.2941 

FSP 

-275 

LAUNCH  DATE  NOV  17  1968 


RAC  6569.8  VEL  14.571  PTH  2,64  VHP  14.813 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
95.72  262.46  85.86  7 21  17 

208.17  252.04  68.52  23  7 12 

74.99  262.58  86.40  8 44  28 

189,77  251.38  67.50  24  1 7 58 

55.53  262.84  87.87  10  3 9 

175.14  249.45  65.17  25  8 39 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  2045.3  SGR  448.5  SG3  101.3 
RRT  -.0823  RRF  .D9CXJ  RTF  -.8870 
see  2093.9  RZ3  -.0133  R13  .8871 

SCI  2045.7  SC2  446.9  THA  178.91 

flight  TIME  116.00 


ST 

896.3 

SR 

386.9 

SS 

780.8 

CRT 

.6930 

CRS 

.7774 

CST 

.9917 

LSA 

1221 .1 

MSA 

266.9 

SSA 

17.1 

EL) 

939.2 

EL2 

266.2 

alf 

18.16 

ARRIVAL 

cate: 

MAR 

n 1969 

ECC 

.40625 

INC 

3.3195 

VI 

30.126 

RCA 

66.70 

APO 

157.99 

V2 

35.243 

ZAC 

77.48 

ETC 

164.48 

CLP 

9.48 

OPA 

-12.89 

RAP 

345.54 

ECC 

2.4972 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

2390.2 

4222.6 

2106.7 
3981  .4 

1846.9 

3813.9 


-28.32 

15.57 

-29.88 

16.99 

-34.04 

20.73 


87.06 
200.87 
66.19 
182.46 
46.28 
J67. 80 


ORBIT  oeterhination  accuracy 


ST 

934.8 

SR 

377.2 

SS 

812.1 

CRT 

.6925 

CRS 

.7782 

CST 

.9915 

LSA 

1267.4 

MSA 

262.8 

SSA 

17.1 

ElI 

973.6 

El2 

261  .3 

ALF 

16.86 

ARRIVAL 

CATE 

MAR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107,54  LAP  3.33  LOP  155.47 

RC  55.726  GL  8.94  GP  -2.98 

PLAfCTOCENTRIC  CONIC 


C3  84.713 

VHL  9.204 

DLA  13.49 

RAL  8.72 

RAO  6569.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LjONC 

90.00 

6 25  49 

3001 .16 

-27.98 

96.51 

90.00 

21  54  45 

4779.86 

17,58 

205.51 

100.00 

7 54  13 

2716.03 

-29.65 

75.68 

100.00 

23  9 1 

4540.21 

19.13 

187.20 

110.00 

9 18  21 

2452.81 

-34.11 

55.99 

110.00 

0 5 19 

4376.20 

23.18 

172.76 

DIFFERENTIAL  CORRECTIONS 
TDE-1.2740  TRA-2.9540  TC3  - 

ROE  -.5784  RRA  .3517  RC3  - 

FOE  .9736  FRA  J .6928  FC3  - 

DOE  1.3992  BRA  2.9749  6C3 


DISTANCE  261 .859 

VL  25.006  GAL  14.96  A7L  86,61  HCA  100.74  SMA  113.49  ECC  .39044  INC  3.3923  VJ  30.126 

VP  36.038  CAP  -22.80  ATP  90.63  TAL  153.57  TAP  254.31  RCA  69.18  APO  157.80  V2  35.238 

ZAL  42.14  ZAP  8.71  ETS  159.95  ZAE  135.63  ETE  196.00  ZAC  79. 4J  ETC  164.76  ClP  8.19 

VEL  14.355  PTH  2.61  VHP  14.225  DPA  -12.30  RAP  347.45  ECC  2.3942 

INJ  RT  ASC 
261.89 
251.18 
262.03 

250.49 
262.32 

248.50 

MID-COURSE  EXECUTION  ACCURACY 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.46 

7 

15  50 

2401  .2 

-28 . 32 

87.87 

67.44 

23 

14  25 

4179.9 

14.37 

1 98 . 30 

86.04 

8 

39  29 

2116.0 

-29.89 

66.89 

66.58 

24 

24  41 

3940.2 

15.80 

179.99 

87.60 

9 

59  14 

1852.8 

-34.07 

46.74 

64.15 

1 

18  15 

3776.2 

19.52 

165.55 

ORBIT  determination  ACCURACY 


-.2943 

BAU 

-3404 

SGT  2)21.0  SGR 

439.2 

SC3 

109.3 

ST 

975.2 

SR 

366.4 

SS 

845.4 

-.0608 

FAU  .01290 

RRT  -.0855  RRF 

.0953 

RTF 

-.8938 

CRT 

.6921 

CRS 

.7788 

CST 

.9914 

-.1319 

BSP 

6843 

see  2166.0  R23 

-.0155 

R13 

.8939 

LSA 

1316.5 

MSA 

258.0 

SSA 

17.1 

.3005 

FSP 

-298 

SGI  2121.3  SC2 

437.5 

THA 

178.94 

ELI 

1010. 0 

El2 

255.3 

ALF 

15.60 

25 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  • VOL  4 1960-69 


LAUNCH  CATE  NOV  l7  1 96B  FlI&HT  TIME  lid. 00  AfffflVAu  CATC  «Aff  15  1969 


heliocentric  conic  C I stance  ?6d.649 


Rl 

147, 

.69 

LAL 

-.00 

lOl 

54. 

7l 

VL 

25. 

230 

CAL 

14. 

.37 

A7l 

66 

.53 

HCA 

103.99 

SMA 

114. 

.59 

ECC 

.37530 

INC 

3.4667 

VI 

30.1?6 

RP 

107, 

.56 

LAP 

3.36 

LOP 

156. 

72 

VP 

36. 

169 

CAP 

-21. 

.77 

A7P 

90. 

.64 

TAL 

152.97 

tap 

256. 

.96 

RCA 

71 

.58 

APO 

157,60 

YZ 

35  .?3? 

RC 

54.021 

Cl 

9.57 

CP 

-3. 

16 

7Al 

41 

.74 

ZAP 

7. 

.56 

ETS 

155 

.26 

7AC 

137.02 

ETE 

197. 

.23 

7AC 

81 

.33 

ETC 

165.04 

CLP 

6.88 

PLANE tocentric  conic 

C5  78.949  VHL  B.SS5  CLA  14.29  »Al  d.96  «A0  65W.5  VEL  J4.J53  PTH  2.5d  VHP  13.654  CPA  '11.73  RAP  349.56  ECC  ^.^99^ 


INCH  A/MTH 

LNCH  time 

L-I  time 

INJ  lAT 

iNj  um 

INJ  RT  ASC 

iNJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 CAT 

iNJ  2 LONG 

90.00 

6 19  43 

3012.91 

-27.91 

97.37 

261 .26 

65.04 

7 9 55 

2412.9 

-28.31 

88.72 

90.00 

22  2 44 

4736.04 

16.42 

202.62 

250.31 

66.60 

23  21  40 

4136.0 

13.11 

195.70 

100.00 

7 48  40 

2726.03 

-29.60 

76.42 

261.42 

65.65 

6 34  6 

2126.0 

-29.89 

67.63 

100.00 

23  16  28 

4496.15 

17.97 

164.62 

249.60 

65.70 

24  31  26 

3696,2 

14.54 

177.50 

no. 00 

9 13  57 

2459.15 

-34.09 

56.46 

261.74 

67.31 

9 54  57 

1659,2 

-34.09 

4 7.24 

110.00 

0 11  36 

4337.79 

22.02 

170.39 

247.53 

63.17 

1 23  54 

3737.8 

18.25 

163.29 

CIFFCRENTIAl  CORRECTIONS  NIO-COURSC  CHECUTION  ACCURACV  OR8IT  DETERMINATION  ACCURACY 

TCC-I.2839  TRA-2.9524  TC3  -.2965  6AU  .3226  SCT  2196.9  SCR  429.0  SC3  116.0  ST  1016.4  SR  354.5  S5  860.4 

ROE  -.5400  RRA  .3330  RC3  - .0660  FAU  .01337  RRT  -.0901  «RT  .1021  RTF  -.9002  CRT  .6915  CRS  .7791  CST  .9912 

FOE  1.0219  fra  1.7546  FC3  -.1466  BSP  7l30  SC6  2236.4  R23  -.0179  R13  .9003  L5A  1367.4  MSA  252.6  SSA  17. i 

0OE  1.3926  BRA  2.9711  8C3  .3057  FSP  -325  SCI  2|9T,2  SC2  427.2  THA  176.95  ElI  1047.4  El2  248.5  AuF  14.39 

LAUNCH  CATE  NOV  17  1966  FLIGHT  TINE  120.00  ARRIVAL  CATE  MAR  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  275.457 

Rt  147.69  LAL  -.00  LOL  54.71  VL  25.441  CAL  13.60  A2L  66.46  HO  107.23  SNA  115.66  ECC  .36063  INC  3.5432  vj  30.126 

RP  107.56  LAP  3.36  LOP  161.97  VP  36.329  <i4P  -20.79  A/P  91.05  TAl  152.41  TAP  259.64  RCA  73.92  APO  157.39  V2  35.226 

RC  52.393  CL  10.25  CP  -3.41  7AL  41.39  ZAP  6.53  ET5  146.72  7AE  136.52  £TE  196.61  7AC  83.25  ETC  165.50  CuP  5.57 

PLAfCTOCENTRIC  CONIC 

C3  73.652  VHL  6.562  OLA  15.10  RAl  9.15  RAO  6569.4  VEL  13.964  PTH  2.55  VHP  13.099  CPA  -II  . 17  RAP  351  .25  ECC  2.2121 


LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 13  5 

3025.64 

-27.64 

96.29 

260.56 

64.56 

7 3 31 

2425.6 

-26.30 

89.66 

90.00 

22  10  51 

4691 .12 

15.16 

200.10 

249.44 

65.61 

23  29  2 

4091 .1 

11.79 

193.07 

100.00 

7 42  36 

2736.67 

-29.55 

77.22 

260.75 

65.24 

6 26  15 

2136.9 

-29.69 

68 .44 

100.00 

23  23  59 

4455.12 

16.74 

162.01 

246.70 

64.67 

24  56  15 

3655.1 

13.22 

1 74 ,99 

110.00 

9 9 10 

2466.11 

-34.07 

57.02 

261.11 

66.99 

9 50  16 

1666.1 

-34.11 

47.78 

110.00 

0 17  53 

4296.65 

20.60 

166.01 

246.56 

62.24 

1 29  31 

3698.6 

16.92 

161 .03 

differential  CORRECTIONS  MXO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2952  TRA-2.9466  TC3  -.3017  BAU  .3053  SCT  2274.6  SCR  4j6.2  SC3  127,5  ST  1059.3  SR  341.5  SS  917.8 

ROE  -.5019  RRA  .3155  RC3  -.07j4  FAU  .01366  RRT  -.0964  RRF  .1110  RTF  -.9063  CRT  .6905  CRS  .7790  CST  .9911 

FOE  1.0746  FRA  1 ,8205  FC3  -.1631  BSP  7395  SCB  2312.7  R23  -.0207  R13  .9064  lSA  1421 .2  MSA  247.0  SSA  17. i 

BOE  1.3690  BRA  2.9657  8C3  .3100  F$P  -353  SCI  2275.0  SC2  416.2  THA  176.95  ElI  1066.6  El2  240.8  AlF  13.21 


LAUNCH  CATE  NOV  17  1 968  FuICHT  TIME  122.00  ARRIVAL  CATE  MAR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  282.280 

RL  147.89  LAL  -.00  LOL  54. 7i  VL  25 .638  CAL  13.26  A7L  86.38  MCA  110.47  SMA  116.66  ECC  .34702  INC  3.6224  vj  30.126 

RP  107.60  LAP  3.39  LOP  165.22  vP  36.461  CAP  -19.83  A7P  91.27  TAL  151.88  TAP  262.35  RCA  76.19  APO  157.17  V2  35.219 

RC  50.852  CL  10.96  CP  -3.66  7Al  4]  .ID  7AP  5.60  ETS  139.53  7AE  140.13  ETE  200.18  7AC  85.17  ETC  165.56  CLP  4.e5 

PLANE tocentric  conic 

C3  68.790  VHL  8.294  Cla  15.93  RAl  9.28  RAO  6569.3  VEL  13.789  PTH  2.52  VHP  12.561  OPA  -10.64  RAP  353.14  ECC  2.1321 


LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 5 54 

3039.60 

-27.74 

99.30 

259.84 

84.09 

6 56  33 

2439.6 

-28.27 

90.68 

90.00 

22  19  8 

4644.98 

13.88 

197,34 

248.56 

65.07 

23  36  33 

4045.0 

10.40 

190.39 

100.00 

7 36  4 

2748.77 

-29.47 

78.10 

260.03 

84,78 

8 21  53 

2148.8 

-29.89 

69.32 

100.00 

23  31  36 

4411  .05 

15.45 

179.37 

247.79 

64 .09 

24  45  9 

3811.0 

II  .84 

172,44 

no. 00 

9 3 57 

2473.84 

-34.04 

57.63 

260.44 

86.63 

9 45  11 

1873.8 

-34.13 

48.38 

no. 00 

0 24  11 

4258.74 

19.52 

165.62 

245.59 

61 .36 

1 35  10 

3658.7 

15.54 

158.76 

differential  corrections  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 3070  TRA-2.9423  TC3  -.3036  0AU  .2861  SCT  2353.0  SCR  406.6  SC3  137.9  ST  1103. 4 SR  327.2  SS  957.5 

ROE  -.4643  RRA  .2993  RC3  -.0771  FAU  .01443  RRT  -.1050  RRF  .1226  RTF  -.9121  CRT  .6690  CRS  .7783  CST  .9910 

FOE  1.1326  FRA  1 .8906  FC3  -.1616  BSP  7666  SCB  2367.9  R23  -.0240  Rl3  .9122  LSA  1477.6  MSA  240.8  SSA  17. | 

BOE  1.3870  BRA  2.9574  6C3  .3132  FSP  -364  SCI  2353.4  SC2  404,5  THA  176.93  Etl  1127.3  El2  232.1  AlF  12.07 

LAUNCH  DATE  NOV  1 7 1 966  FLIChT  TIME  124.00  ARRIVAL  CATE  MAR  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  269.112 


RL  147.89 

LAL 

-.00 

LOL  54.71 

VL  25.623 

CAL  12.74 

A7L  66.29  HCA  113.71 

SMA  1J7.66 

ECC  .33365 

INC 

3.7050 

VI 

30.126 

RP  107.62 

LAP 

3.39 

LOP  166.46 

VP  36.564 

CAP  -16.90 

ATP  91.49 

TAL  151.36 

TAP  265.09 

RCA  76.36 

APO 

156.95 

V2 

35.211 

RC  49.405 

GL 

11.71 

CP  -3.94 

7al“  iO.67 

7AP  4.90 

ers  SZ6.T7 

242  141. S4 

ETE  201.96 

7AC  87.06 

ETC 

165.61 

CLP 

2.91 

PLANETOCENTRIC  CONIC 

C3  64.333 

VHL 

8.021 

OLA  16.76 

RAL  9.37 

RAO  6569.2 

VEL  13.627 

PTH  2.49 

VHP  12.039 

DPA  -10.13 

RAP 

355.02 

ECC 

2.0568 

LNCH  A/MTH 

LNCH  TI»C 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

5 

56  3 

3055.07 

-27.63 

100.42 

259.06 

63.54 

6 46  56 

2455.1 

26.24 

91  .81 

90.00 

22 

27  36 

4597.50 

12.50 

194.34 

247.69 

64.56 

23  44  J5 

3997.5 

8.95 

187.66 

100.00 

7 

26  56 

2761.96 

-29.59 

79.06 

259.27 

64.27 

6 14  56 

2162.0 

- 

29.67 

70.30 

100.00 

23 

39  26 

4365.62 

14.09 

176.71 

246.69 

63.36 

24  52  12 

3765.6 

10.40 

169.86 

110.00 

8 

56  15 

2462.55 

-34.00 

56.30 

259.72 

66.23 

9 39  37 

1662.5 

- 

■34.15 

49.06 

110.00 

0 

30  32 

4216.02 

16.17 

163.23 

244.63 

60.54 

1 40  50 

5616.0 

14.11 

156.47 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE-1 .3144 

TRA- 

'2.9274 

TC3  -.3007  BAU  .2663 

SCT  2425.9  SCR  : 

594.6  SC3 

149.2 

ST  1145.1 

SR 

311.5 

SS 

998.8 

ROC  -.4269 

RRA 

.2647  RC3  -.0630 

FAU  .01511 

RRT  - 

.1164  RRF 

.1365  RTF  - 

.9177 

CRT  .6657 

CRS 

.7764 

CST 

.9908 

FOE  1.1950 

FRA 

1.9637 

FC3  -.2034 

BSP  6060 

SCB  2457.6  R23  - 

.0270  R13 

.9178 

LSA  1533.2 

MSA 

234.4 

SSA 

16.9 

BOE  1.3820 

BRA 

2.9412  BC3  .3119 

FSP  -422 

SCJ  2426.4  SC2 

591.9  THA  176.67 

ELI  1165.6 

EL2 

222.6 

alf 

10.97 

26 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


LAUNCH  DATE  NOV  17  J9€d 


HELIOCENTRIC  CONIC 


RL 

147.59 

LAL 

-.00 

LOL 

RP 

107.65 

LAP 

3.35 

LOP 

RC 

45.064 

OL 

12.50 

GP 

PLANETOCENTRIC  CONIC 

C3 

60.256 

VHL 

7.762 

DLA 

54. 71  VL  ^5.996 
171.71  yp  36.69a 
'4,^6  7AL  40.71 


FlICNT^TIpC  176,00 
OISTANCF  795.953 

GAL  17.75  A7L  56.71  MCA  116.95  SNA  115.61  ECC 
GAP  '15.00  A7P  91.77  TAL  150.97  TAP  767.57  RCA 
7AP  4.53  ETS  110.44  7AE  143.65  ETE  704.00  7AC 


arrival  date  HAR  73  1969 


.37131  INC  3.7915  VI  30.176 
50.50  APO  156.77  V7  35.707 
55.97  ETC  166.06  CtP  1,55 


17.66  RAL  9.39  RAO  6569.1  VEL  13.47$  PTH  7.46  VHP  11.533  OPA  '9.67  RAP  356.90  ECC  1.9917 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

5 49  25 

3072.40 

-27.49 

101.67 

755.73 

52.93 

6 40  41 

90.00 

22  36  26 

4545.50 

11.04 

191.65 

746.54 

63.76 

73  57  14 

100.00 

7 21  5 

2776.50 

-29.75 

50.16 

255.47 

53.71 

5 7 75 

100.00 

23  47  27 

4319.33 

17.65 

174.00 

746.00 

67.69 

24  59  27 

110.00 

5 52  1 

2492.44 

-33.95 

59.07 

755.97 

55.75 

9 33  34 

110.00 

0 36  59 

4176.45 

16.76 

160.53 

743.67 

59,76 

1 46  36 

differential  corrections 


ROE  -.3596  RRA 


TC3 

-.7997  BAU 

.7519 

SGT  7506.0  SGR 

RC3 

.-.0597  FAU 

.01577 

RRT  -.1344  RRF 

FC3 

-.7766  BSP 

5797 

SG6  7535.0  R73 

BC3 

.3177  FSP 

-459 

SGI  7506.5  SG7 

MID'COURSE  EXECUTION  ACCURACV 

357.4  5C3  161.7 

.1554  RTF  -.9779 
.0317  R13  .9730 

375.5  THA  175.50 


PO  CST  tin  INJ  7 LAT  INJ  7 LONG 

7477.4  -75.15  93.07 

3945.5  7.47  154.57 

7176.5  -79.55  7i .40 

3719.3  5.59  167.73 

1597.4  -34.16  49.53 

3576.4  17.67  154.17 

0R8IT  determination  ACCURACV 

ST  1197.6  SR  794.5  SS  1044.3 

CRT  .6570  CRS  .7737  CST  .9905 

LSA  1596.1  MSA  777.3  SSA  16.5 

ELI  1709.9  El7  717.3  AlF  9.56 


LAUNCH  DATE  NOV  17  1965 


flight  tine  175.00 


arrival  date  HAR  75  1969 


heliocentric  conic 
RL  147,59  UAL  -.00  LOL  54.71 

RP  107.65  LAP  3.36  LOP  174.95 

RC  46.539  GL  13.34  CP  -4,63 

planetocentric  conic 
C3  56.537  VHL  7.519  OLA  15.56  RAt 

lnch  atmth 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


DISTANCE  307.797 

Vt  76.155  GAL  11.75  A7L  56.17  HCA  120.15  SNA  119.51 

VP  36.504  GAP  -17. J3  ATP  91.95  TAL  150.49  TAP  770.67 

TAt  40.60  TAP  4.63  ETS  97.66  TA£  145.57  ETE  706.37 


ECC  .30940  INC  3.8536  VI  30.176 
RCA  57.53  APO  156.49  V2  35.194 
TAC  90.56  ETC  166.37  CLP  .17 


9.37  RAO  6569.0  VEL  13.335  PTH  7.44  VHP  11.047  OPA 


LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

5 40  7 

3091.96 

-77.37 

103.00 

757,35 

57.74 

6 31  34 

2497.0 

77  45  35 

4497.77 

9.49 

150.75 

746.00 

63.20 

74  0 35 

3597.7 

7 17  35 

7793.56 

-79.15 

51.39 

757.67 

53.05 

7 59  9 

7193.6 

73  55  46 

4271.37 

11.14 

171.75 

745.13 

62.05 

75  6 55 

3671  .4 

5 45  17 

7503.75 

-33,59 

59.95 

755.19 

55.76 

9 76  56 

1903.5 

0 43  34 

4133.97 

15.79 

155.47 

247.73 

59.05 

1 57  75 

3533.9 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3336  TRA-7.5579  TC3  -.7906 

ROE  -.3571  RRA  .7611  RC3  -.0956 

FOE  1.3416  FRA  7.1265  FC3  -.7545 

SOE  1.3793  0RA  7.5997  8C3  .3059 

LAUNCH  DATE  NOV  17  1965 


0AU  .7317 
FAU  .01667 
eSP  5749 
FSP  -505 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107.71  LAP  3.32  LOP  175.19 

RC  45.742  GL  14.22  GP  -5.04 

PLAICTOCENTRIC  CONIC 
C3  53.141  VHL  7.790  OLA  19.50  RAL 

LNCH  A7HTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE-1.3465  TRA-7.5665  TC3  -.2505 

ROE  -.3144  RRA  .7573  RC3  -.1074 

FOE  1.4267  FRA  7.7153  FC3  -.7559 

eOE  1.3530  BRA  2.5779  0C3  .7956 

LAUNCH  DATE  NOV  17  1965 


MJO-COURSC  EICCUTION  ACCURACV 
SCT  757] .6  SCR  369.7  SG3  175.7 
RRT  -.1595  RRF  .1560  RTF  -.9750 
SG6  7595.0  R73  -.0354  R13  .9751 

SGI  7577.3  SC7  364.9  THA  175.66 

flight  TIME  130.00 


DISTANCE  309.643 

VL  26,310  CAL  11.33  A7L  56.07  HCA  123.42  SMA  120.37 
VP  36,903  GAP  -16.29  ATP  92.70  TAL  150.10  TAP  773.51 
7AL  40.57  TAP  5.19  ETS  76.59  TAE  147.45  ETE  709.15 


-9.24  RAP  355.76  ECC  1 .9304 
INJ  7 LAT  INJ  2 LONG 
-75.11  94 . 50 

5.57  151.99 

-79.50  72.65 

7.32  164.54 

-34.15  50.72 

11.07  151  .55 

0R5IT  DETERMINATION  ACCURACY 


9.25  RAO  6565.9  VEL  13.210  PTH  7.4J  VHP  10.567 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

5 

29  37 

3114.36 

-77,10 

104.65 

756.44 

51.46 

6 21  37 

77 

55  2D 

4444.53 

7.56 

155.77 

745.19 

67.71 

74  9 75 

7 

3 10 

7517.70 

-75.99 

87.79 

756.74 

57.36 

7 50  3 

0 

5 75 

4771.77 

9.54 

165.47 

744.79 

61.54 

1 15  46 

5 

37  44 

7516.55 

-33.51 

60.97 

757.35 

54.67 

9 19  41 

0 

50  20 

4090.33 

13.75 

155.95 

741.01 

55.39 

1 55  31 

ST 

1737.0 

SR 

275.6 

SS 

1091 .7 

CRT 

.6740 

CRS 

.7675 

CST 

.9906 

LSA 

1654.0 

MSA 

720.7 

SSA 

16.6 

ELI 

1746.4 

El2 

201.3 

ALF 

5.51 

ARRIVAL 

DATE 

HAR 

27  196S 

ECC 

.29509 

INC 

3.9516 

VI 

30.126 

RCA 

04.49 

APO 

156.25 

V2 

35.154 

TAC 

92.73 

ETC 

166.55 

ClP 

-1  .23 

OPA 

-5.57 

RAP 

.67 

ECC 

1 .5746 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

7514.4 

3544.5 

7712.7 

3671.7 


-75.00 

4.14 

-29.74 

5.66 


96.13 
179.02 
74  .07 
161  .75 


HELIOCENTRIC  CONIC 


RL 

147.59 

LAL 

-.00 

LOL 

RP 

107.74 

LAP 

3.25 

LOP 

RC 

44 , 752 

CL 

15.17 

CP 

PLANETOCENTRIC  CONIC 

C3 

50.061 

VHL 

7.075 

OLA 

MID-COURSE  E«CUTION  ACCURACY 
BAU  .2121  SOT  7645,9  SGR  357,7  SG3  190,1 

FAU  ,01755  RRT  -.1907  RRF  .7210  RTF  -.9375 

BSP  9163  SC6  7670.0  R73  -.0405  R13  .9330 

FSP  -556  SGI  7646.5  SG7  350.6  THA  175.50 

flight  TIME  137.00 

DISTANCE  316.457 

54.71  VL  76.451  gal  10.90  ATt  55.91  HCA  176.65  SNA  171.19 

151.43  VP  36.994  GAP  -15.47  ATP  97.44  TAL  149.74  TAP  776.39 

-5.57  TAt  40.61  TAP  6,13  ETS  64,93  TAE  149.35  ETE  717.42 


1916.9 

34.15 

51  .74 

3490.3 

9,47 

149.50 

ORBIT  determination  ACCURACY 

ST  1275.6  SR 

255.1 

SS 

1141.7 

CRT  .6634  CRS 

.7556 

CST 

.9905 

LSA  1719.7  MSA 

213.6 

SSA 

16.3 

ELI  1790.0  EL7 

159.7 

ALF 

7.71 

arrival 

DATE 

MAR 

79  1969 

ECC  .75735  INC  4.0572  VI  30.176 
RCA  56.36  APO  156.07  V7  35.174 
TAC  94.55  ETC  166.55  ClP  -2.66 


70,46  RAL 

LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDC-1.3423  TRA-7.5715  TC3  -.7544 

ROC  -.7759  RRA  .7465  RC3  -.1093 

FOE  1.5146  FRA  7.3035  FC3  -.3760 

BOE  I. 3704  BRA  7.5375  BC3  ,7769 


9.17  RAO  6565.5  VEL  13.095  PTH  7.59  VHP  10.105  OPA  -5.57  RAP 


LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

5 15  0 

3140.15 

-76.53 

106.57 

755.47 

50.55 

6 10  21 

7540.2 

-27.56 

73  5 44 

4359.33 

6.11 

157.55 

744.47 

67.x 

74  15  54 

3759.3 

2.36 

6 57  44 

2534.74 

-25.75 

54.40 

755.07 

51.54 

7 39  59 

7234.7 

-79.65 

0 17  35 

4170.01 

7.55 

165.57 

743.45 

61.06 

1 77  a 

3570.0 

3.93 

5 79  X 

7537.01 

-33.71 

67.14 

756.55 

53.95 

9 11  47 

1937.0 

-34.15 

0 57  72 

4045.50 

17.13 

153.51 

740.91 

57.50 

7 4 47 

3445.5 

7.79 

BAU  .1553 
FAU  .01555 
BSP  9959 
FSP  -674 


MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMIN; 

SGT  7694.4  SGR  345.5  SC3  706.0  ST  1310.4  SR 

RRT  -.7376  RRF  .7697  RTF  -.9379  CRT  .6440  CRS 

see  7716.4  R73  -.0441  R13  . 9351  LSA  1774.1  MSA 

SGI  7695.7  SG7  335.2  THA  175.73  Etl  1319.0  El2 


7.47  ECC  1 .5739 
J 2 LONG 
95.00 

175.91 
75.70 

155.92 
52.92 

147.10 
RACV 

232.4  SS  1191.5 
.7435  CST  .9902 

207.5  SSA  15.5 

176.6  AlF  6.64 


27 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ^VOL  4.  1968-69  » 


L>kUNCH  CATE  NOV  1 7 1968 


Flight  time  i 34.00 


ARRIVAL  CATE  MAR  31  J9G9 


HELIOCENTRIC  CONK 

RL  147.89  LAL  '.00  LOL  54.71  VL  ?6.583 

RP  107.77  lap  3.22  LOP  184.67  VP  37.079 

RC  43.971  OL  16.17  CP  -6.07  7At  40.71 

PlANETOCENTRIC  conic 


distance  323.340 

gal  10.50  A7l  85.80  HCA  |29.88  SMA  121 .97  ECC  .27729  INC  4.2019  VI  50.126 

GAP  '14.68  A/P  92.70  TAL  149.41  TAP  279.29  RCA  88 . 1 5 APO  155.79  V2  35.164 

ZAP  7.34  ETS  56.57  ZAE  151.28  ETE  216.28  ZAC  96.43  ETC  167.15  ClP  -4.12 


C3  47.302 

VHL  6.878 

CLA  21 .47 

RAl  8.92 

RAC  6568.8 

VEl  12.987 

PTH  2.37 

VHP  9.665 

OPA  -8.34 

RAP  4 . 32 

ECC  1 .7785 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONG 

90.00 

5 4 59 

3170.48 

-26.47 

108.67 

254.48 

79.56 

5 57  49 

2570.5 

-27.65 

100.20 

90.00 

23  17  6 

4330.70 

4.25 

179.25 

245.72 

61.98 

24  29  17 

3730.7 

.46 

172.64 

100.00 

6 41  7 

2860.48 

-28.50 

86.26 

254.88 

80.59 

7 28  48 

2260.5 

-29.51 

77.60 

100.00 

0 27  35 

4115.94 

6.06 

162.50 

242.73 

60.67 

1 36  11 

3515.9 

2.10 

155.95 

110.00 

8 20  26 

2549.79 

-33.58 

63.51 

255.73 

83.18 

9 2 55 

1949.8 

-34.16 

54 .31 

110.00 

1 4 46 

3999.39 

10.45 

151.00 

240.06 

57.27 

2 11  25 

3399.4 

6.06 

144 .66 

differential  CORRECTIONS 
T0E'I.5098  TRA-2.9442  TC3  -.3675  BAU  .2440 

ROE  -.2374  RRA  .2426  RC3  -.1176  FAU  .01708 

FOE  1.6848  FRA  2.4704  FC3  -.3127  BSP  6691 

eoe  1.5283  BRA  2.9542  BC3  .3859  FSP  -558 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2963.8  SCR  335.3  SC3  229,3 
RRT  -.2432  RRF  .3058  RTF  -.9377 
see  2982.7  R23  -.0773  R13  .9379 

SCI  2965.0  SC2  325.1  THA  178.40 


ORBIT  determination  ACCURACY 
ST  1485.7  SR  208.3  55  1296.5 


CRT  .6376  CRS 
L5A  1973.4  MSA 
ELI  1491.7  EL2 


.7246  CST 
192.6  S5A 
159.8  AlF 


.9927 

17.1 

5.17 


LAUNCH  DATE  NOV  l7  1968 


Flight  time  156.00 


ARRIVAL  DATE  APR  2 1969 


HELIOCENTRIC  CONK 


DISTANCE  330.169 


RL  147.89 

LAL  - .00 

LOL  54.71 

VL  26.706 

CAL  10.11 

A7L  85.67  HCA  133.11 

SMA  122.71 

ECC  .26769 

INC  4.3280 

VI 

30.126 

RP  107.80 

LAP  3.16 

LOP  i$7. 90 

VP  37.157 

CAP  -13.91 

AZP  92.96 

TAL  149.12 

TAP  282.23 

RCA  89.86 

APO  155.56 

V2 

35.153 

RC  43.319 

CL  17,24 

CP  -6,72 

ZAL  40.91 

ZAP  8.76 

ETS  50.85 

ZAE  153.07 

ETE  220.85 

ZAC  98.25 

ETC  167.47 

CLP 

-5.63 

PlANETOCENTRIC  CONIC 

C3  44,792 

VHL  6.693 

OLA  22.53 

RAL  8.62 

RAO  6568.7 

VEL  12.890 

PTH  2.35 

VHP  9.236 

CPA  -8.21 

RAP  6. 17 

ECC 

1.7372 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 50  2 

3206.34 

-26.00 

111.19 

253.41 

78.38 

5 43  28 

2606.3 

-27.35 

102.78 

90.00 

23  29  43 

4267.48 

2.22 

175.74 

243.08 

61  .76 

24  40  50 

3667.5 

-1  .58 

169.12 

100.00 

6 27  56 

2890.64 

-28.15 

88.45 

253.88 

79.50 

7 16  7 

2290.6 

-29.31 

79.82 

100.00 

0 38  25 

4058.4J 

4.13 

159.32 

242.02 

60.37 

1 46  3 

3458.4 

.15 

152.79 

110.00 

8 10  16 

2570.51 

-33.40 

65.10 

254.86 

82.25 

8 53  6 

1970.5 

-34,11 

55.93 

itO.OQ 

1 12  35 

3951  .29 

8.67 

148.42 

239.24 

56.80 

2 18  26 

3351  .3 

4.24 

142.13 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1 .4479 

TRA-2.8305 

TC3 

-.2858  BAU 

.1868 

SCT  2926.6  SCR 

327.2 

SC3 

246.6 

ST 

1468.3 

SR 

180.5 

55 

1337.7 

ROC  -.1954 

RRA  .2439 

RC3 

-.1250  FAU 

.01969 

RRT  -.3359  ARE 

.3908 

RTF 

-.9439 

CRT 

.5809 

CRS 

.6806 

CST 

.991  5 

FDE  1.7746 

fra  2.5477 

FC3 

-.3806  BSP 

8961 

see  2944.8  R23 

-.0745 

R13 

.9442 

LSA 

1985.4 

MSA 

189.9 

S5A 

15.7 

60E  I .4610 

BRA  2.8409 

BC3 

.3120  FSP 

-688 

SCI  2928.7  SC2 

307.9 

THA 

177.83 

ELI 

1472. I 

EL2 

146.6 

ALF 

4.13 

LAUNCH  CATE  1 

NOV  17  1968 

Flight  time 

138.00 

arrival 

CATE 

APR 

4 1969 

heliocentric  conic 
RL  147.89  LAL  -.00  LOL  54.71 

RP  107. $4  lap  3.08  LOP  191.13 

RC  42.854  GL  18.40  GP  -7.48 

PLANETOCENTRIC  CONIC 


distance  336.996 

VL  26.820  gal  9.75  A7L  85.53  HCA  J36.33  SMA  123.41  ECC  .25867  INC  4.4679  VI  30.126 

VP  37.228  GAP  -13.16  ATP  93.23  TAL  148.86  TAP  285.19  RCA  91.49  APO  1 55.33  V2  35  . Mi 

ZAL  41.20  ZAP  10.35  ETS  47.02  ZAE  154.68  ETE  226.23  ZAC  100.05  ETC  167.83  ClP  -7.i7 


C3  42.565 

VHL  6 . 524 

CLA  23.64 

RAL  0.25 

RAO  6568.6 

VEl  12.804 

PTH  2.33 

VHP  8.824 

CPA  -8.21 

RAP  8.03 

ECC  1.7005 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 32  37 

3249.94 

-25.37 

114.22 

252.26 

76.98 

5 26  47 

2649.9 

-26.91 

105 .89 

90.00 

23  44  12 

4J98.19 

-.02 

171.88 

242.56 

61 .68 

24  54  10 

3598.2 

-3.80 

165 .24 

100.00 

6 12  51 

2926.75 

-27.67 

91 .01 

252.82 

78.22 

7 J 38 

2326.8 

-29.02 

82.4  7 

100.00 

0 50  34 

3996.62 

2.04 

155.92 

241 .41 

60.17 

1 57  11 

3396,6 

-1  .94 

M9.40 

no. 00 

7 58  52 

2595.06 

-33.16 

66.90 

253.98 

81.17 

8 42  7 

1995.1 

-34.02 

57.84 

no. 00 

1 21  3 

3901 .05 

6.78 

145.74 

238.48 

56.42 

2 26  4 

3301  .1 

2,32 

139.50 

differential  corrections 
TOE' 1.4 702  TRA-2.1 
ROC  - .1  512  RRA  .i 
FOE  1.9152  fra  2.66/3  FC3 
BDE  1.4780  BRA  2.8056  6C3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC5 

-.2701 

BAU 

.1714 

SCT 

2994.7 

SCR 

323.8 

SC3 

268.7 

ST 

1520.9 

SR 

150.9 

SS 

1409.4 

RC3 

-.1333 

FAU 

.02085 

RRT 

-.4196 

RRT 

.4800 

RTF 

-.9477 

CRT 

.4962 

CRS 

.6030 

CST 

.9916 

FC3 

-.4241 

BSP 

9278 

see 

3012.2 

R23 

-.0865 

RI3 

.9481 

LSA 

2070.8 

MSA 

183.6 

SSA 

15.1 

6C3 

.3012 

FSP 

-756 

SGI 

2997.8  SC^ 

293.6 

THA 

177.38 

ELI 

1522.7 

EL2 

130.9 

AlF 

2.84 

LAUNCH  DATE  NOV  17  1968 


flight  TIME  140.00 


ARRIVAL  CATE  APR  6 1969 


HELIOCENTRIC  CONK 


DISTANCE  343.814 


Rl  M7. 89 

LAL 

-.00 

La  54.71 

VL  26.926 

CAL  9.40 

AZL  85.37 

HCA 

139.55 

SMA 

124.07 

ECC  .25017 

INC 

4.6254 

VI  30.126 

RP  107.87 

LAP 

3.00 

LOP  194.36 

VP  37.294 

GAP  -12.43 

AZP  93.52 

TAL 

148.64 

TAP  288.19 

RCA  93.03 

APO 

155.10 

V2  35.129 

RC  42.524 

CL 

19.64 

GP  -0 . 38 

ZAL  41.58 

ZAP  12,10 

ETS  44.55 

ZAE 

155.98 

ETE 

232.45 

ZAC  IDl .83 

ETC 

168.26 

ClP  -8.76 

PLANETOCENTRIC  CCNIC 

C3  40.604 

VHL 

6.372 

DLA  24.82 

RAl  7.80 

RAO  6568.6 

VEL  12.727 

PTH 

2.31 

VHP 

8.428 

OPA  -8.35 

RAP 

9.90 

ECC  1 .6682 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

4 

II  37 

3304.74 

-24 .48 

117.99 

250.99 

75.30 

5 

6 42 

2704.7 

'26.26 

109.77 

90.00 

0 

5 29 

4119.60 

-2.55 

167.50 

242.20 

61.79 

I 

14  9 

3519.6 

-6.31 

160.83 

100.00 

5 

55  10 

2970.66 

-27.02 

94.13 

251 .69 

76.71 

6 

44  41 

23  70  .9 

28.58 

85.67 

100.00 

1 

4 3i.i 

3928.69 

-.26 

152.20 

240.93 

60.11 

2 

10  6 

5328.7 

-4.24 

145.66 

no.oo 

7 

45  55 

2624.43 

-32.83 

69.20 

253.08 

79.89 

8 

29  39 

2024.4 

33.87 

60.12 

no.oo 

1 

30  23 

3847.91 

4.77 

142.94 

237.79 

56.11 

2 

34  31 

3247.9 

.29 

136.73 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1.4922  TRA-2.7509  TC3  -.2483  6AU  .1553  SCT  3054.1  SCR  327.9  SC3  292.9  ST  1571.2  SR  120.7  SS  M86.0 

ROE  -.1031  RRA  .2594  RC3  -.1423  FAU  .02220  RRT  -.5178  RRF  .5824  RTF  -.9513  CRT  .3237  CRS  .4415  CST  .9916 

FOE  2.0734  FRA  2.7917  FC3  -.4734  8SP  9682  SC6  3(371  .6  R23  -.1001  R13  .9516  L5A  2158.5  MSA  178.1  S5A  14.3 

60E  1.4957  BRA  2.7631  0C3  .2862  PSP  -836  SCI  3058.8  SC2  280.1  W 176.79  ElI  1571.7  EL2  IJ4.I  ALF  1.43 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4 1968-69  » 


LAUNCH  DATE  MOV  17  1965 


Flight  time  u^.^x) 


arrival  cate  APR  8 1969 


HELIOCENTRIC  CONK 

RL  147.89  LAL  -.00  LOL  54.71  VL  27.025  CAL 

RP  107.91  LAP  2.90  LOP  197.59  VP  37.354  GAP 

RC  42.392  Cl  21.00  CP  -9.46  2Al  42.07  2AP 

planetocentric  conic 


OISTANCE  350.619 

9.07  A7l  85.20  HCA  142.78  SMA  124.69  ICC  .24219  INC  4.8049  Vl  30.126 

-11.73  A7P  93.83  TAL  148.44  TAP  291.22  »CA  94.49  APO  154.88  V2  35.117 

14.02  ETS  43.08  7AE  156-87  ETE  239.44  7AC  103.59  ETC  168.76  ClP  -10.40 


C3  38.909 

VHL  6.238 

OLA  26.09 

RAl  7.25 

RAO  6568.5 

VEL  12.660 

PTH  2.30 

VHP  8.050 

DPA  -8.67 

RAP  11.79 

ECC  1.6403 

LNCH  47HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ'  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

3 44  47 

3377.90 

-23.12 

122.92 

249.50 

73.19 

4 41  5 

2777.9 

-25.21 

114.87 

90.00 

0 27  54 

4024.89 

-5.59 

162.18 

242.11 

62.19 

1 34  59 

3424.9 

-9.26 

155.44 

100.00 

5 33  45 

3026.64 

-26.09 

98.01 

250.44 

74.67 

6 24  11 

2426.6 

-27.91 

89.68 

100.00 

1 21  38 

3851 .38 

-2.88 

147.95 

240.62 

60.23 

2 25  50 

3251  ,4 

-6.82 

141.38 

110.00 

7 30  56 

2659.96 

-32.37 

71 .87 

252.15 

78.37 

8 15  16 

2060.0 

-33.64 

62.87 

110.00 

1 40  56 

3790.83 

2.60 

139.95 

237.21 

55.90 

2 44  7 

3190.8 

-1  .89 

133,75 

differential  corrections 


MID-COURSE  E«CUTI0N  ACCURACr 


ORBIT  determination  ACCURACV 


TOE- 

'1  .5205 

TRA- 

-2.7054 

TC3 

-.Z2f9 

BAU 

.1417 

SCT 

3112^2  SCR 

343.3 

SC3 

319.4 

ST 

1624.7 

SR 

96.2 

SS 

1570.4 

ROE 

-.0494 

RRA 

.2761 

RC3 

-.1513 

FAU 

.02359 

RRT 

-.6219  RRF 

.6893  RTF 

-.9547 

CRT 

-.0445 

CRS 

.0821 

CST 

.9918 

FOE 

2.2559 

FRA 

2.9238 

FC3 

-.5250  BSP 

10031 

see 

3131.0  R23 

-.1164 

RJ3 

.9554 

LSA 

2255.0  MSA 

173.4 

SSA 

13.5 

BOE 

1.5213 

BRA 

2.7194 

BC3 

.2724 

FSP 

-921 

SCI 

3119.5  SC2 

268.2 

THA 

176.05 

Eli 

1624.7 

EL2 

96.1 

AlF 

179.85 

LAUNCH  date  NOV  l7  1968 


FLIGHT  TIME  144.00 


ARRIVAL  date  APR  10  1969 


HELIOCENTRIC  CONIC 

RL  147.89  LAL  -.00  LOL  54.71  VL  27.116 

RP  107.95  LAP  2.80  LOP  200.81  VP  37.408 

RC  42.442  CL  22.49  CP  -10.76  7AL  42.69 

PLANE TOCENTRIC  CONIC 


distance  357.411 

CAL  8.77  A7L  84,99  HCA  145.99  SMA  125.27  ECC 

CAP  -11.04  ATP  94.16  TAL  M8.28  TAP  294.27  RCA 

TAP  16.14  ETS  42.40  7A£  157.22  ETE  246.95  TAC 


.23472  INC  5.0131  Vl  30.126 

95.87  APO  154.67  V2  35.105 

105,33  ETC  169,36  ClP  -12.10 


C3  37.487 

VHL  6.123 

OLA  27.45 

RAL  6.58 

RAO  6568.5 

vCl  12.604 

PTH  2.29 

VHP  7.690 

DPA  -9.25 

RAP  13.72 

ECC  1.6169 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  NT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

3 5 8 

3491 .68 

-20.69 

130.37 

247.49 

70.22 

4 3 20 

2891 .7 

-23.20 

122.60 

90.00 

J 2 13 

3892.30 

-9.73 

154.64 

242.62 

63,28 

2 7 5 

3292.3 

-13.24 

147.73 

100.00 

5 6 11 

3101.50 

-24.66 

103.11 

24S.94 

72.55 

5 57  52 

2501.5 

-26.81 

94  .97 

100.00 

1 43  52 

3757.71 

-6.03 

142.76 

240.65 

60.67 

2 46  30 

3157.7 

-9.89 

136.12 

110.00 

7 13  15 

2703.82 

-31 .72 

75.13 

251.15 

76.54 

7 58  19 

2103. 8 

-33.25 

66.23 

110.00 

1 53  17 

3728.15 

.20 

136.68 

236.77 

55.82 

2 55  25 

5128.2 

-4.28 

130.47 

differential  corrections 

TOE-1.5599  TRA-2.6608  TC3  -.2072  8AU  .1322 
ROE  .0125  RRA  .3007  RC3  -.1633  FAU  .02491 
FOE  2.4693  FRA  3.0633  FC3  -.5753  6SP  10245 
BOE  1.5599  BRA  2.6777  6C3  .2638  FSP  -1009 


MID-COURSE  execution  ACCURACY 
SCT  3173.0  SCR  375.0  SC3 
RRT  -.7193  RRT  .7880  RTF 
SCO  3195.1  R23  -.1360  R13 
SCI  3184.6  SC2  259.6  Tha 


ORBIT  determination  ACCURACY 


348.5 

ST 

1685.1 

SR 

96.0 

SS 

1665.0 

-.9577 

CRT 

-.6003 

CRS 

-.4962 

CST 

.9920 

,9587 

LSA 

2364.8 

MSA 

169.5 

SSA 

12.4 

175.11 

ELI 

1686.1 

EL2 

76.7 

ALF 

1 78.04 

LAUNCH  DATE  NOV  17  1968 


flight  time  146.00 


arrival  date  APR  iz  1969 


HELIOCENTRIC  CONIC 


DISTANCE  364.188 


RL  147.89 

LAL 

-.00 

LOL  54.71 

VL  27.201 

CAL  8.48 

ATL  84.74 

HCA  149.21 

SMA 

12! 

i.ei 

ECC  .22772 

INC 

5.2589 

Vl 

30.126 

RP  107.99 

LAP 

2.69 

LOP  204.03 

VP  37.458 

CAP  -10.; 

58 

ATP  94 , 52 

TAL  148.14 

TAP 

297.35 

RCA  97.16 

APO 

154.46 

V2 

35.092 

RC  42.671 

CL 

24 .14 

CP  -12.37 

TAL  43,45 

tap  18.49 

ETS  42.39 

TAE  156.92 

ETC 

254 

,56 

TAC  107.06 

ETC 

170.12 

CLP 

-13.85 

PLANETOCENTRIC  CONIC 

C3  36.357 

VHL 

6.030 

Ola  28.94 

RAL  5.77 

RAO  6568 

.4 

VEL  12.559 

PTH  2.28 

VHP 

7. 

353 

OPA  -10.08 

RAP 

15.72 

ECC 

1 .5983 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

iNJ 

2 LAT 

INJ 

2 LONG 

83.77 

1 

0 48 

3851 .34 

-16.13 

154.79 

244.24 

65.65 

2 

12 

59 

3251 .3 

- 

19.29 

147.49 

96.23 

2 

52  5 

5517.17 

-16.12 

130.29 

244.24 

65.64 

3 

50 

42 

2917.2 

- 

19.27 

122.98 

100.00 

4 

25  7 

3218.43 

-22.05 

110. SZ 

246.64 

69.29 

5 

18 

45 

2618.4 

- 

24.67 

103.00 

100.00 

2 

18  28 

3625.31 

-10.37 

135.35 

241.32 

6l  .81 

3 

18 

53 

3025.3 

- 

14.06 

1 28 . 50 

1 10.00 

6 

51  38 

2759.61 

-30.77 

79.20 

250 .03 

74.31 

7 

37 

38 

2159.6 

- 

32.61 

70.46 

110.00 

2 

8 25 

3656.90 

-2.52 

132.97 

236.55 

55.90 

3 

9 

22 

3056.9 

-6.98 

126.72 

differential  CORRECTIONS 

MID' 

-COURSE  execution  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .6033 

TRA- 

'2.6080 

TC3  -.1834 

BAU  .1235 

SCT 

3223.2  SCR  429.0  SC3  379.6 

ST  1744.3 

SR 

136.6 

SS 

1 767.2 

RDE  .0862 

RRA 

.3350 

RC3  -.1759 

FAU  .02634 

RRT 

.0013  RRT  < 

.8681  RTF  - 

.9607 

CRT  -.9127 

CRS 

-.8559 

CST 

.9922 

FOE  2.7137 

FRA 

5.2014 

FC3  -.6272 

BSP  10539 

SOB 

3251.6  R23  -- 

.1562  R13 

.9620 

LSA  2481 .2 

MSA 

167.1 

SSA 

11  .2 

BOE  1 .6056 

BRA 

2.6294 

BC3  .2542 

FSP  -1108 

SCI 

3241.5  SC2  255.2  THA  .4  73.87 

Eli  1748.8 

EL2 

55.7 

AlF 

175.91 

LAUNCH  DATE  NOV  17  1968 


Flight  time  ua.oo 


ARRIVAL  CATE  APR  14  1969 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54, 7J 

RP  108.03  LAP  2.57  LOP  207.25 

RC  43.078  CL  26.00  CP  -14.36 

PlanETOCENTRIC  CONIC 
C3  35.558  VHL  5.963  OLA  30.59  RAL 


VL  27.279  CAL 
VP  37.502  CAP 
TAL  44.40  7AP 


distance  370.949 

8.20  A7l  84.44  HCA  152.42  SMA  126.32  ECC  .22120  INC  5.5556  Vl  30.126 

-9.73  ATP  94.93  TAl  148.03  TAP  300.46  RCA  98.38  APO  154.26  V2  35.080 

21.14  ETS  42.99  TAE  155.88  ETE  261.73  TAC  108.77  ETC  I7j  .09  ClP  -J5.67 


4.78  RAO  6568.4  VEL  12.527  PTH  2.27  VHP  7,042  DPA  -11.32  RAP  17,83  ECC  1.5852 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

77.92 

0 19  42 

3990.22 

-17.16 

165.59 

243.31 

64.28 

1 26  12 

3390.2 

-20.48 

1 58 . 32 

102.08 

3 33  18 

3367.06 

-17.14 

119.65 

243.31 

64.27 

4 29  25 

2767,1 

-20.46 

112.38 

77.92 

0 19  42 

3990.22 

-17.16 

165.59 

243.31 

64.28 

1 26  12 

3390.2 

-20.48 

I 58 . 32 

102.08 

3 33  18 

3367.06 

-17.14 

119.65 

243.31 

64.27 

4 29  25 

2767.1 

-20.46 

112.38 

-no. 00 

6 23  45 

2834.29 

-29.27 

84.50 

248.65 

71.50 

7 10  59 

2234.3 

-31 .51 

76.01 

110.00 

2 28  26 

3570.99 

-5.79 

128.46 

236.70 

56.25 

3 27  57 

2971  .0 

-10.18 

122.12 

differential  CORRECTIONS 
TDE-1.6608  TRA-2.5530  TC3  -.1625  BAU  .1189 

ROE  .1775  RRA  .38J7  RC3  -.1902  FAU  .02761 

FDE  2.9995  FRA  3.3352  FC3  -.6722  BSP  10763 

BOE  1.6703  BRA  2.5814  BC3  .2501  FSP  -1209 


MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OtTZRNlNA 

SCT  3271,8  SCR  511.9  SC3  412.6  $T  1810.4  SR 

RRT  -.8612  RRF  .9242  RTF  -.9633  CRT  -.9880  CRS 

see  3311.6  R23  -.1759  R13  .9652  L$A  2613.8  MSA 

SCI  3301.5  SC2  257.9  Tha  172.28  ELI  1822.6  El2 


TION  ACCURACY 
213.3  5S  1880.6 
-.9626  CST  .9925 
165.9  S5A  9.9 
32.8  AlF  173.36 
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JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69) 


LAUNCH  DATE  NOV  17  1968 

heliocentric  conic 

RL  147.89  LAL  -.00  LOL  54.7]  VL  27.351  CAL 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.543  GAP 

RC  43.658  CL  28.13  CP  -16.89  7AL  45.57  7AP 

planetocentric  conic 

C3  35.162  VHL  5.930  OLA  32.45  RAU  3.55 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

73.45  23  39  52  4084.79  -18.21 

106.55  3 59  26  3266.83  -18.19 

73.45  23  39  52  4084,79  -18.21 

106.55  3 59  26  3266.83  -18.19 

110.00  5 43  19  2946.30  -26.61 

110.00  2 59  6 3453.31  -10.19 

differential  corrections 
toe-1.7345  TRA-2.4930  TC3  -.1424  6AU  .1178 
ROE  .2954  RRA  .4440  RC3  -.2063  FAU  .02864 

FOE  3.3301  FRA  3,4499  FC3  -.7052  6SP  10978 

0O€  1.7594  0RA  2.5323  6C3  .2507  FSP  -1313 

LAUNCH  DATE  NOV  1 7 1 968 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  108.11  LAP  2.30  LOP  213.67 

RC  44,405  CL  30.62  CP  -20.17 

planetocentric  CONIC 

C3  35.300  VHL  5.94J  OLA  34.59  RAL  2.£X) 
LNCH  ATNTH  LNCH  TIME  L-I  TIME  INJ  EAT 

69.26  23  7 35  4165.96  -19.27 

110.74  4 1 9 21  3187.64  -19.^ 

69.26  23  7 35  4J65.96  -19.27 

110.74  4 19  21  3187.64  -19.26 

69.26  23  7 35  4165.96  -19-27 

110.74  4 19  21  3187.64  -19.26 

differential  CORRECTIONS 
TOE-1 .8327  TRA-2.4268  TC3  -.1241  0AU  .1208 

ROE  .4549  RRA  .5256  RC3  -.2238  EAU  .02916 

FOE  3.7084  FRA  3.5221  FC3  -.7l5l  6SP  11216 

0OE  1.8883  0RA  2.4831  0C3  .2559  FSP  -1411 


Flight  time  i50.oo 


arrival  DATE  APR  16  1969 


DISTANCE  377.692 

7.95  A7l  84.08  MCA  155.63  SNA  126.80  ECC  .21513  INC  5.9235  vi  30.126 

-9.10  A?P  95.40  TAL  147.95  TAP  303,58  RCA  99.52  APO  154.07  V2  35.067 

24.18  ETS  44.18  2AE  154.01  ETE  268.02  7AC  110.47  ETC  172.36  ClP  -17.55 

RAO  6568.4 
INJ  long 
173.29 
112.62 
173.29 
112.62 
92.12 
122.19 

MIO-COORSC  EICECUTION  ACCURACv 
SCT  3314.5  SCR  632.3  SC3  446.1 
RRT  -.9010  RRT  .9592  RTF  -.9658 
see  3374.2  R23  -.1917  Rl3  .9686 
SCI  3363.4  SC2  270.3  THA  170.18 

Flight  time  152.00 


VEL  12.511 

PTH  2.27 

VHP  6 . 764 

OPA  -13.08 

RAP  20 . 1 1 

ECC  1 .5787 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

242.42 

62.67 

24  47  57 

3484.8 

-21.73 

166.06 

242.41 

62.66 

4 53  53 

2666.8 

-21 .71 

105.39 

242.42 

62.67 

24  47  57 

3484.8 

-21.73 

166.06 

242.41 

62.66 

4 53  53 

2666.8 

-21 .71 

105.39 

246.61 

67.70 

6 32  25 

2346.3 

-29.39 

84  .04 

237.63 

57.19 

3 56  39 

2853.3 

-14.44 

115.67 

OR0IT  DETERMINATION  ACCURAC'^ 


ST 

1882.0 

SR 

523.7 

SS 

2004.1 

CRT 

-.9995 

CRS 

-.9904 

CST 

.9928 

LSA 

2763.2 

MSA 

166.4 

SSA 

8.5 

ELI 

1909.7 

El2 

10.0 

alf 

170.24 

DISTANCE  384.416 

VL  27.417  CAL  T.7l  A2L  83.61  HCA  158.84  SMA  127.24 

VP  37.578  CAP  -8.49  ATP  95.97  TAL  147.88  TAP  306.72 

7AL  47,06  ZAP  ^.76  ETS  45.97  ZAE  151.18  £TE  273.12 


arrival  cate  APR  18  1969 


ECC  .20950  INC  6.3950  VJ  30.126 
RCA  100.58  APO  153.89  V2  35,053 
ZAC  112.15  ETC  174.07  CtP  -19.49 


RAO  6568.4  VEL  12.517  PTH  2.27  VHP 
INJ  LONG  INJ  RT  ASC 
180. J8  241.55 

107.09  241.54 

180.18  241.55 

107.09  241.54 

180.18  241.55 

107.09  241.54 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  3350.5  SCR  80l .4  SC3  477.4 
RRT  -.9259  RRT  -9789  RTF  -.9681 
see  5445.0  R23  -.1999  R13  .9721 

SCI  3432.5  SC2  295.4  THA  167.42 


6.534  OPA  -15.52  RAP  22.68  ECC  1.5810 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.71 

24  17  I 

3566.0 

-23.02 

173,02 

60.70 

5 12  29 

2587.6 

-23.01 

99.93 

60,71 

24  17  I 

3566.0 

-23.02 

173.02 

60.70 

5 12  29 

2587.6 

-23.01 

99.93 

€0,71 

24  17  I 

3566.0 

-23.02 

173.02 

€0.70 

5 12  29 

2587.6 

-23.01 

99.93 

ORBIT  DETERMINATION  ACCURACY 


ST 

1962.3 

SR 

476.0 

SS 

2136.4 

CRT 

-.9985 

CRS 

-.9978 

CST 

.9932 

LSA 

2934.8 

MSA 

168.7 

SSA 

7.  J 

ELI 

2019.1 

EL2 

25.2 

alf 

166.38 

LAUNCH  DATE  NOV  17  J 968 

heliocentric  conic 

RL  147.89  LAL  ' -00  LOL  54.7]  VL  27,477  GAL 

RP  108.15  LAP  2.16  LOP  216.88  vP  37.610  CAP 

RC  45.309  CL  33.61  GP  -24.49  ZAL  48.98  ZAP 

planetocentric  conic 
C3  36.233  VHL  6.019  CLA  37.10  RAl  359.97  RAC  6568. 
LNCH  AZMTH  LNCH  TIME  L-I  TJME  iNJ  LAT  INJ  LONC 
64.96  22  35  43  4243.54  -20.29  187.01 

115.04  4 35  1 3123.24  -20.28  102.60 

64.96  22  35  43  4243.54  -20.29  187.01 

115.04  4 35  1 3123.24  -20.28  102.60 

64.96  22  35  45  4^43.54  -20.29  187.01 

115.04  4 35  I 3123.24  -20.28  102.60 

differential  CORRECTIONS  NIC- 

TOE-1.9734  TRA-2.3544  TC3  -.1097  6AU  .1282  SCT 

ROE  .6818  RRA  .6298  RC3  -.2408  FAU  .02867  RRT 

FOE  4.1206  FRA  3.5105  FC3  -.6850  BSP  11501  SC0 

BOe  2.0879  0RA  2.4372  6C3  -2646  FSP  -1489  SCI 

launch  date  NOV  17  1968 


Flight  time  154.00 
DISTANCE  391 .119 

7.49  AZl  82.97  HCA  162.04  5MA  127.64 
-7.89  AZP  96.69  TAL  147.84  TAP  309.88 
32.11  ETS  48.40  ZAE  147.18  ETE  276.98 


4 VEL  12.554  PTH  2.28  VHP  6,376 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
240.71  58.26  23  46  26 

240.70  58.25  5 27  4 

240.71  58.26  23  46  26 

240.70  38.25  5 27  4 

240.71  58.26  23  46  26 

240.70  58.25  5 27  4 

COURSE  EXECUTION  ACCURACY 
3382.A  SCR  1034.5  SC3  501.4 
-.9410  RRT  .9892  RTF  -.9703 
3537.1  R23  -.1981  R13  .9761 

3521.0  SC2  336.3  THA  163.79 


arrival  cate  APR  2C  1969 


ECC  .20430  INC  7.0253  VI  30.126 
RCA  101.57  APO  153.72  V2  35.040 
ZAC  113,80  ETC  176.45  ClP  -21.44 

CPA  -18.95  RAP  25.72  ECC  1,5963 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3643.5 
2523.2 

5643.5 
2523.2 

3643.5 
2523.2 


-24.34 

-24.33 

-24.34 

-24.33 

-24.34 

-24.33 


179.97 

95.55 

179.97 

95.55 

179.97 

95.55 


cfieiT  cetermination  accuracy 


heliocentric  conic 

RL  147.89  LAL  -.00  LOL  54. 7j  VL  27.533  CAL 

RP  108.19  LAP  2.01  LOP  220.08  VP  37.639  CAP 

RC  46.364  Cl  37.32  OP  -30.34  ZAL  51.52  ZAP 

Planetocentric  conic 


60.30  22  1 50 

119.70  4 46  32 

60.30  22  1 50 

119.70  4 46  32 

60.30  22  1 50 

119.70  4 46  32 

differential  corrections 
TDE-2.1911  TRA-2.2757  TC3  -.1007 

ROE  1.0227  RRA  .7554  RC3  -.2519 

FOE  4..5560  FRA  3,3444  FC3  -.5923 

BOE  2.4181  BRA  2.3978  BC3  .2713 


Flight  time  156.oo 
DISTANCE  397.799 

7.29  AZL  82.08  HCA  165.24  SMA  128.02 
-7.31  AZP  97.66  TAL  147.80  TAP  313,04 
37.58  ETS  51.56  ZAE  141.61  ETE  279.78 


DLA  40.12 

RAL  357.17 

RAO  6568.5 

VEL  12.644 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4324.33 

-21.15 

194.31 

239.86 

3073.28 

-21 .14 

99.06 

239.84 

4324.33 

-21.15 

194.31 

239.86 

3073.28 

-21.14 

99.06 

239.84 

4324.33 

-21.15 

194.31 

239.86 

3073.28 

-21.14 

99.06 

239.84 

ST 

2058.9 

SR 

687.1 

SS 

2273.  ] 

CRT 

-.9961 

CRS 

-.9997 

CST 

.9937 

lSA 

3138.2 

HSA 

17?. 6 

SSA 

5.6 

Eli 

2169.7 

El2 

57.7 

AlF 

161.60 

ARRIVAL 

CATE 

APR 

22  1969 

ECC 

.19951 

INC 

7.9177 

VI 

30 . 1 26 

RCA 

102. 4B 

APO 

153.56 

V2 

35.027 

ZAC 

115.35 

ETC 

179.88 

CLP 

-23.33 

CPA 

-23.67 

RAP 

29.61 

ECC 

1 .6338 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

55.08  23  13  54 

55.07  5 37  45 

55.08  23  13  54 


55.07 


5 37  45 


55.08  23  13  54 

55.07  5 37  45 

MIO-C - 

0AU  .1397  SCT  5414.5  SCR  1349.5  SC3  507.8 

FAU  .02635  RRT  -.9500  RRT  ^9941  RTF  -.9724 

BSP  11907  SOB  3671.3  R23  -.1852  R1 3 .9808 

FSP  -1521  SCI  3650.1  SC2  394.3  THA  159.17 


37^4.3  -25.57  187.46 

2473.3  -25.56  92-21 

3724.3  -25.57  187.46 

2473.3  -25.56  92-21 

3724.3  -25.57  187.46 

2473.3  -25.56  92-21 

ORBIT  determination  ACCURACY 

ST  2184.5  SR  983.1  SS  2399.9 
CRT  -.9944  CR5-1 ,0000  CST  .9943 
LSA  3386.2  MSA  177.9  SSA  4.2 
Eli  2393.7  El2  94.5  AlF  155.85 


30 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAKJHCH  DATE  NOV  17  I960 


Flight  timc  isa.oo 


ARRIVAL  CATE  APR  Z*  1969 


RL  147.89 

LAL 

-.00 

LOL  54.71 

VL  27,584 

CAL  7.10 

A7L  80.71 

HCA  168.43 

SMA  128 

.37 

ECC  .19513 

INC  9.2881 

Vl 

30.126 

RP  108.23 

LAP 

1 .86 

LOP  223.29 

VP  37.663 

CAP  -6,75 

A7P  99.10 

TAL  147.78 

TAP  316 

.21 

RCA  103.32 

APO  153.41 

V2 

35.013 

RC  47.558 

CL 

42.07 

CP  -38.42 

7Al  55.03 

7AP  44,72 

ETS  55.61 

7AE  133.81 

ETE  282.06 

7AC  116.65 

ETC  185.09 

CLP 

-24^ 

PLANETOCENTRIC  CONIC 

C3  43.476 

VHL 

6.594 

OLA  43.82 

RAl  353.04 

RAO  6568.6 

VEL  12.839 

PTH  2.34 

VHP  6. 

564 

OPA  -30.24 

RAP  35.09 

ECC 

1 .7155 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

55.04 

21 

23  3 

4416.07 

-21.50 

202.61 

238.81 

50.89 

22  36 

39 

3816.1 

-26.41 

196.10 

124.96 

4 

52  22 

3042.73 

-21 .49 

96.68 

238.80 

90.84 

5 43 

5 

2442.7 

-26.40 

90.18 

55.04 

21 

23  3 

4416.07 

-21.50 

202.61 

238.81 

50.89 

22  36 

39 

3816.1 

-26.41 

196.10 

124.96 

4 

52  22 

3042.73 

-21.49 

96.68 

238.80 

90.84 

9 43 

5 

2442.7 

-26.40 

90.18 

55.04 

21 

23  3 

4416.07 

-21.50 

202.61 

238.81 

90.89 

22  36 

39 

3816.1 

-26.41 

1 96 . 1 0 

124.96 

4 

52  22 

3(/42.73 

-21 .49 

96.68 

238.80 

90.84 

5 43 

5 

2442.7 

-26,40 

90.18 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-2.5756 

TRA* 

'2.1946 

TC3  -.1025 

8AU  .2528 

SGT  3466.0  SCR  1797.5  SC3  479.4 

ST  2374.4 

SR  1397.9 

ss 

2486.1 

ROE  1 .5661 

RRA 

.8846 

RC3  -.2421 

FAU  .02067 

RRT  - 

.9952  RRF 

.9961  RTF  - 

.9791 

CRT  -.9939 

CRS  -.9999 

CST 

.9953 

FOE  4.8963 

FRA 

2.9230 

FC3  -.4117 

6SP  12481 

9G6  3886.1  R23  - 

.1999  R13 

.9864 

LSA  3706.6 

MSA  183.0 

SSA 

2.9 

eoe  3.0144 

8RA 

2.3662 

BC3  .2629 

FSP  -1446 

SGI  3857.9  SC2  467.5  THA  153.74 

ELI  2752.2 

EL2  132.6 

alf 

149.59 

(LAUNCH  GATE  NOV  17  I960 


flight  time  160.00 


arrival  date  APR  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  AII.O^ 


RL  147,89 

LAL 

-.00 

LOL  54.7) 

VL  27.630 

CAL  6.93 

A7L  78.32 

HCA 

171.60 

SMA 

128.68 

ECC  .19115 

INCH  .6781 

VI 

30.126 

RP  10B.27 

LAP 

1.69 

LOP  226.49 

VP  37.685 

CAP  -6.20 

A2P  101.56 

TAL 

147.77 

tap 

319.37 

RCA  104.08 

APO  153.28 

V2 

35.000 

RC  40.883 

CL 

48.35 

CP  -49.64 

7AL  60.09 

ZAP  54,19 

ETS  61.29 

7AE 

122.82 

ETE  285.22 

7AC  117.35 

ETC  193.62 

CLP 

-25.35 

PLANETOCENTRIC  CONIC 

C3  55.199 

VHL 

7.430 

OLA  48.29 

RAl  346.37 

RAO  6569.0 

VEL  13.288 

PTH 

2.43 

VHP 

7.364 

OPA  -39.04 

RAP  43.93 

ECC 

1 .9084 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.10 

20 

34  42 

4531.32 

-20.45 

212.41 

236.97 

45.25 

21 

50  13 

3931  .3 

-25.97 

206.51 

130.90 

4 

47  32 

3046.63 

-20.44 

96,03 

236.96 

45.24 

5 

38  18 

2446.6 

-25.95 

90.14 

49.10 

20 

34  42 

4531.32 

-20.45 

212.41 

236.97 

45.25 

21 

50  13 

3931 .3 

-25.97 

206.51 

130.90 

4 

47  32 

3046.63 

-20.44 

96.03 

236.96 

45.24 

5 

38  18 

2446.6 

-25.95 

90.14 

49.10 

20 

34  42 

4531.32 

-20.45 

212.41 

236.97 

45.25 

21 

50  13 

3931  .3 

-25.97 

206.51 

130.90 

4 

47  32 

3046.63 

-20.44 

96.03 

236.96 

45.24 

5 

38  18 

2446.6 

-25.95 

90.14 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  4CCUR4CV 

TOE-3.3914 

TRA« 

2.1173 

TC3  - 

.1175 

BAU 

.1618 

9CT  5M0.7  SM  ZIM.0 

SC3 

391.8 

ST 

2717. 1 

SR 

1923.0 

SS 

2457.3 

ROC  2.4581 

RRA 

.9301 

RC3  - 

.1851 

FAU 

.01034 

RRT  -.9573  RXT 

.9955 

RTF 

-.9797 

CRT 

-.9944 

CRS 

-.9997 

CST 

.9967 

FOE  4.9143 

FRA 

2.1391 

FC3  - 

.1622 

BSP 

13428 

SG6  4210.0  R23 

-.1218  R13 

.9923 

LSA 

4133.2 

MSA 

188.4 

SSA 

1 .8 

BOC  4.1885 

BRA 

2.3126 

BC3 

.2192 

FSP 

-1206 

SCI  4174.4  SC2 

546.5 

THA 

149.04 

ELI 

3324.6 

EL2 

165.6 

alf 

144.76 

LAUNCH  DATE 

NOV 

17  1968 

flight  time 

162.00 

ARRIVAL 

DATE 

APR 

28  1969 

HELIOCENTRIC  CONIC 

RL  147.89  LAL  '.00  LOL  54.71  VL  27.67?  CAL 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.703  CAP 

RC  50.327  CL  56.52  CP  '64.76  7Al  67.68  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  A17.633 

6,79  A7L  73.09  HCA  174.74  SMA  128.97  ECC  .18761  INC16.9135  Vl  50.126 
-5.68  A7P  106.85  TAL  147.73  TAP  322. A8  RCA  104.77  APO  153.17  V2  34.987 
66.39  ETS  74.03  7AE  107.47  £TE  295.75  7AC  117.04  ETC  211.83  ClP  -20.03 


C3  91 .861 

VHL 

9.584 

DLA  52.80 

RAL  334.58 

RAO  6569.8  VEL  14.602 

PTH  2.65 

VHP  9. 

.904 

DPA  -49.15 

RAP  60.90 

ECC  2.51 10 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.37 

19 

29  25 

4693.57 

-15.63 

223.45  232.33 

38.88 

20  47 

39 

4093.6 

'21.79 

218.47 

136.63 

4 

18  42 

3123.50 

-15.62 

98.30  232.31 

38.88 

5 10 

45 

2523.5 

-21.77 

93.52 

43.37 

19 

29  25 

4693-57 

-15.63 

223.45  232.33 

38.88 

20  47 

39 

4093.6 

-21 .79 

218.47 

136.63 

4 

18  42 

3123.50 

-15.62 

98.30  232.31 

38.88 

5 10 

45 

2523.5 

-21.77 

93.32 

43.37 

19 

29  25 

4693.57 

-15.63 

223.45  232.33 

38.88 

20  47 

39 

4093.6 

-21.79 

218.47 

136.63 

4 

18  42 

3)23.50 

-15.62 

98.30  232.31 

38.88 

5 10 

45 

2523.5 

-21.77 

93.32 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCORACy 

TOE-5.9105 

TRA- 

-2.0720 

TC3  -.1705 

BAU  .2212 

SGT  4097.4  SGR  2146.0  SG3  241.6 

ST  3586.4 

SR  2087.3 

SS  2223.9 

ROE  3.4822 

RRA 

.5151 

RC3  -.0581 

FAU- .00546 

RRT  -.9510  RRF 

.9841  RTF  - 

.9907 

CRT  -.9951 

CRS  -.9987 

CST  .9989 

FOE  4.3135 

FRA 

1.0903 

FC3  .0515 

0SP  14467 

see  4625.4  R23  - 

.0703  R13 

.9974 

LSA  4704,3 

MSA  185.9 

SSA  1 .0 

BOE  6.8600 

BRA 

2.1351 

0C3  .1801 

FSP  -761 

SGI  4587.3  SG2 

592.5  THA  153.04 

ELI  4145.7 

EL2  178.6 

Alf  149.86 

LAUNCH  DATE  NOV  1 7 1 968 


flight  tine  164.00 


ARRIVAL  DATE  APR  30  1969 


HELIOCENTRIC  CONIC 

RL  147.89  LAL  -.00  LOL  54.71  VL  27.709  CAL 

RP  108.36  LAP  1.36  LOP  232.88  VP  37.719  CAP 

RC  51.881  CL  61.82  CP  -76.05  7AL  78.81  7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  423.972 

6.69  A7L  53.36  HCA  177.72  SMA  129.23  ECC  .18481  INC36.4434  vi  30.126 
-5.22  ATP  126.42  TAL  147.59  TAP  325.31  RCA  105.35  APO  153.12  V2  34.974 
80.06  ETS  147.19  2A£  85.06  ETE  7.25  7AC  117.85  ETC  294.93  ClP  44.56 


C3  343.972 

VHL 

18.546 

DLA  50.60 

RAL  316.91 

RAO  6971 , 

9 VEL  21.570 

PTH  3.22 

VHP  21 

.255 

OPA  -51 .60 

RAP 

97.95 

ECC 

6.6609 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

46.14 

18 

27  27 

4891 .95 

-3.82 

229.61 

223.78 

39.50 

19  48 

59 

4291 .9 

-9.97 

224 .87 

133.86 

2 

59  44 

3360.70 

-3.80 

106.55 

223.77 

39.50 

3 55 

45 

2760.7 

-9.95 

103.81 

46.14 

18 

27  27 

4891.95 

-3.82 

229.61 

223.78 

39.50 

19  48 

59 

4291 .9 

-9.97 

224 .87 

133.86 

2 

59  44 

3360-70 

-3.80 

108.55 

223.77 

39.50 

3 55 

45 

2760.7 

-9.95 

103.81 

46.14 

18 

27  27 

4891.95 

-3.82 

229.61 

223.78 

39.50 

19  48 

59 

4291 .9 

-9.97 

224 .87 

133.86 

2 

59  44 

3360.70 

-3.80 

108.55 

223.77 

39.50 

3 55 

45 

2760.7 

-9.95 

103.81 

differential  corrections 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE-9.9422 

TRA 

-.2298 

TC3  -.2202 

BAU  1.4480 

!9CT 

3180.2  SGR  3634.4  SC3 

101 .9 

ST  3071  .7 

SR 

3432.7 

SS 

2073.6 

RO-11 .0773 

RRA-1.8I92  RC3  -.2250 

FAU- .03267 

RRT 

.9770  RRT  - 

.9933  RTF  - 

.9950 

CRT  ,9977 

CRS 

.9994 

CST 

.9995 

FOE  3.6516 

FRA 

.3270 

FC3  .0822 

BSP  15299 

SG6 

4829.4  R23 

.0224  R13  - 

.9997 

LSA  5049.2 

MSA 

154.7 

SSA 

1 .0 

B0E14.8847 

BRA 

1 .8535 

0C3  .3149 

FSP  -339 

SGI 

4802.1  S02 

512.7  THA 

48.90 

ELI  4603.8 

El2 

154.2 

alf 

48.18 

31 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69* 


LAUNCH  CATE  NOV  17  1 96fl  TlICHT  TINE  166.00  ARRIVAL  CATE  MA^  ^ 1969 


HELIOCENTRIC  CCNIC  CISTANCE  431.619 


Rl  147.89 

LAl 

'.00 

LOL  54, 7i 

VL 

27.743 

CAL  6.38 

A/L  131  .10 

HCA  181.80 

SMA 

129.47 

ECC 

.17985 

INC41 .0978 

VI 

30. 126 

RP  108.40 

LAP 

I .18 

LOP  236.07 

VP 

37.731 

CAP  -4.45 

A/P  48.92 

TAL  148.22 

TAP 

350.02 

RCA 

106. 18 

APO 

152.76 

V2 

3d .961 

RC  53.536 

CL 

'61 .20 

GP  7i  .83 

/AL 

80.39 

7AP  83.44 

ETS  208.83 

7AE  88.00 

ETE 

343.94 

7AC 

90.05 

ETC 

60.59 

CLP 

68.53 

PLANETOCENTRIC  CONIC 

C3  4^7.75l 

VHL 

20.682 

CLA  -58.61 

RAL 

26.71 

RAC  6572.2 

VEl  23.432 

PTh  3.29 

VHP 

27.636 

CPA 

78 .43 

RAP 

232.59 

ECC 

8.0397 

LNCH  A7MTH 

LNCH  time 

L-I  TIMC 

Inj  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

iNj 

t time 

PC 

CST  TIM 

Inj 

2 lat 

INJ 

2 lcnc 

36.27 

ID 

39  30 

2330.44 

2.93 

68,73 

294.90 

148.57 

1 1 

18  20 

1730.4 

9.75 

64  .93 

143.73 

20 

4 31 

677.92 

2.95 

294.02 

294.92 

148.56 

20 

15  49 

77.9 

9.76 

290 .21 

36.27 

10 

39  30 

2330.44 

2.93 

68.73 

294 .90 

148.57 

1 1 

18  20 

1730.4 

9.75 

64 .93 

143.73 

20 

4 31 

677.92 

2.95 

294.02 

294.92 

148.56 

20 

15  49 

77.9 

9.76 

290.21 

36.27 

10 

39  30 

2330.44 

2.93 

68.73 

294.90 

148.57 

1 1 

18  20 

1730.4 

9.75 

64 .93 

143.73 

20 

4 31 

677.92 

2.95 

294.02 

294.92 

148.56 

20 

15  49 

77.9 

9.76 

290.21 

CIFFEREnTIAl  corrections  MlC-COOffST  EXETUTTON^ACCURACV  OR6JT  CE TERHINA TICN  ACCURACr 

TOe  l.ern  TRA-5.72j0  TC3  '.^250  BAU  1.89^5  SCT  3213.?  SCR  3590.4  SC3  90.2  ST  1023.9  SR  liOO.l  SS  7i7.h 

ROE  1.4218  RR4  6.4344  RC3  .2445  FAU- .03544  RRT  -.9678  RRT  .9936  RTF  -.9900  CRT  -.6709  CRS  -.9298  CST  .8968 

FOE  '.0117  FRA  1.8829  FC3  .0717  BSR  15022  SC6  4818.2  R23  .0001  Rl  3 I .0000  LSA  1550.7  HSA  607.7  S5A  .3 

aOE  2.J94J  BRA  8.6100  8C3  .3309  FSP  -289  SCI  4779.7  SC2  607.9  THA  131.72  EuJ  1374.6  El2  6(37.7  AlF  131.95 

LAUNCH  GATE  NOV  17  1 968  FlICHT  TINE  168.00  ARRIVAL  CATE  MAT  4 1969 

heliocentric  CONIC  DISTANCE  437.778 

RL  147.89  LAL  -.00  LOL  54.71  VL  27,773  CAL  6.34  A7L  102.45  HCA  184.65  SWA  129.68  ECC  .17797  INC12.4504  VI  30.126 

RP  108.43  LAP  1.00  LOP  239-25  VP  37.74?  CAP  -4.04  A/P  77.59  TAL  147.99  TAP  332.64  RCA  106.60  APO  152.76  V2  34.948 

RC  55.282  CL  -51.85  CP  7?. 69  2Al  63.01  ZAP  74.27  ETS  302.89  /AE  110.79  ETE  7i  .89  7AC  87. p7  ETC  146.05  ClP  -24.33 

Plane TOCENTRic  conic 

C3  57.263  VHL  7.567  OLA  -42.10  RAt  35-49  RAO  6569.0  VEt  13.365  PTH  2.44  VHP  10.640  OPa  67.84  RAP  322.34  ECC  1.9424 
LNCH  A/WTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  tONC  JNJ  RT  ASC  INJ  A/MTH  INJ  TIME  PC  CST  TJM  INJ  ? LAT  JNJ  2 LONG 

57.44  12  24  I 1814.59  17.89  34.33  284.54  128.77  12  54  16  1214.6  22.78  27.99 

122.56  19  30  4 5781.41  17.90  270.96  284.55  128.76  21  626  5181.4  22.79  264.62 

57.44  12  24  1 1814.59  17.89  34.33  284.54  128.77  12  54  16  12M.6  22.78  27.99 

122.56  19  30  4 5781.41  17.90  270.96  284.55  128.76  21  626  5181.4  22.79  264.62 

57.44  12  24  I 1814.59  17.89  34,33  284.54  120.77  12  54  lb  1214.6  22.78  27.99 

122.56  19  30  4 5781.41  17.90  270.96  284.55  ’^8.76  21  626  5181.4  22.79  264 .62 

CirrERENfiAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  CETERMINA TION  ACCURACY 

TOE-1. 3961  TRA-3.2257  TC3  -.0994  BAU  .1597  SCT  3460.9  SCR  3615.5  SC3  223.3  ST  1447.6  SR  1150.4  5S  811 .8 

ROE  -.4554  RRA-3.5165  RC3  .1833  FAU  .00619  RRT  .9698  RRT  -.9968  RTF  -.9857  CRT  .8726  CRS  .9762  CST  .9578 

FOE  .5882  fra  2.4909  FC3  -.0935  BSP  1 5982  SCB  5005.0  R23  -.0393  R13  -.9991  tSA  1955.8  MSA  455.2  S5A  J.4 

^ 80E  1,4703  BRA  4.77i9  8C3  ,?OSB  fSP  -723  SCI  4967.1  SC2  6J4.8  THA  46.29  ElI  178J.0  El2  448.8  AuF  37.01 


LAUNCH  cate  NOV  1 7 1 968  FlIOhT  TIME  170.00  ARRIVAL  CATE  MAY  6 1 969 

HELIOCENTRIC  CONIC  DISTANCE  444.235 

Rl  147.89  lAl  '.00  LCC  34 .71  Vl  27.800  CAL  6.26  A7L  96.07  HCA  187.77  SMA  129.87  ECC  .17580  INC  6.0735  VI  30-126 

RP  108.47  lap  .82  LOP  242.44  vP  37.750  CAP  -3.57  A/P  83.98  TAl  147.95  TAP  335.72  RCA  107.04  APO  152.70  V2  34.936 

RC  57.109  Gl  '34.18  CP  60-77  7Al  49.24  /AP  68.43  ETS  318.70  7AE  123.36  ETE  81.73  7AC  89.55  ETC  154.38  ClP  -41.15 

PlanETOCENTRIC  conic 


C3  27.092 

VHl  5 

.205 

Cla  '24_.85_ 

RAl  29.23 

RAO  6568.1 

vEl  I2.J85 

PTH  2.19 

VHP 

6.987 

CPA  57.47 

RAP  339.80 

ECC  1 .44  59 

lNCH  A7MTH 

LNCH 

TIME 

L-I  time 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

1 time 

PC  CST  TIM 

iNJ  2 LAT 

INJ  / LONG 

90.00 

13  29 

22 

1372.50 

5.85 

552.76 

257.51 

117.76 

13 

52  15 

772.5 

9.52 

346,00 

90.00 

17  34 

45 

5848  .24 

26.03 

279.99 

264.95 

101  .55 

19 

12  13 

5248.2 

27.37 

271  .58 

100.00 

14  28 

26 

1181 .82 

3.74 

337.59 

256.35 

119.68 

14 

48  8 

581.8 

7,67 

331  .00 

100.00 

19  18 

23 

5514.16 

28.39 

255.91 

265.45 

99.76 

20 

50  17 

4914.2 

29.45 

247 .27 

no. 00 

U 54 

5 

1 101 .34 

-.86 

328.63 

253.48 

124 .17 

15 

12  27 

501  .3 

3.63 

322 .42 

no.oo 

21  9 

12 

5167.41 

33.77 

230.42 

266.30 

95.63 

22 

35  20 

4567.4 

34 .18 

221 .20 

CIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERHINA TION  ACCURACY 

TOE  '.8319  TRa-2.0377  TC3  -.0412  BAU  .2454  SCT  2636. 3“ SCR  3995.1  SC3  435.7  ST  1J78.3  SR  1335.1  SS  1073.2 

ROE  '.5950  RRA-3.1965  RC3  .6764  FAU  .027(14  RRT  .9641  RRF  -.9992  RTF  -.9702  CRT  .9295  CRS  .9953  CST  .9609 

rCE  .9253  FRA  4.0036  FC3  -.8641  BSP  15253  SCB  4786.5  R23  -.0548  Rl 3 '.9981  LSA  2051 .6  HSA  337,1  55A  3.2 

60E  1*0227  BRA  3.7908  BC3  .6776  FSP  -1383  SCI  4750.2  SC2  588.7  THA  56.96  ElI  1749.6  El2  331.6  ALF  4p.84 

LAUNCH  DATE  NOV  1?  1968  FLIGHT  TIME  l7?.00  ARRIVAL  CATE  MAY  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  450.719 

RL  147.89  LAL  -.00  LOL  54. 7l  VL  27.824  CAL  6.18  A/L  93.35  HCA  190.93  SWA  130.04  ECC  .17386  INC  3.3526  Vl  30.126 

RP  108.51  LAP  ,64  LOP  245,62  VP  37.756  GAP  -3.09  4/P  86.71  TAL  147.92  TAP  338.85  RCA  107.43  APO  152,65  V2  34.923 

RC  59.010  CL  -21.08  CP  52.13  /At  41.60  ZAP  65.89  ETS  327.54  /AE  131.89  ETE  85.29  /AC  91.61  ETC  1 56 . 78  CtP  -48-30 

PLANETOCENTRIC  CONIC 

C3  20.231  VHL  4.498  OLA  -12.44  RAL  24.66  RAO  6567.8  VEL  11.900  PTH  2.11  VHP  5.512  CPA  49.70  RAP  347,19  ECC  1.3329 
LNCH  A/MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A/MTH  iNJ  TIf<  PO  CST  TIM  INJ  2 LAT  Inj  2 LONG 

90.00  10  51  13  1820.42  -8.47  17.89  244.86  117.1?  11  21  34  1220*4  -4.76  11.17 

90.00  19  56  28  5257.85  26.83  237.54  250.34  80.60  2l  4 5 4657.8  25.26  229-02 

100.00  12  6 10  1578.59  -9.57  359*52  244.27  118.45  12  32  29  978.6  -5.69  352-88 

100.00  21  4 II  4974.91  28.06  216.28  250.10  79.24  22  27  6 4374.9  26.29  207,93 

110.00  13  0 1 1409.98  -12.44  545.02  242.57  122.10  13  23  31  810.0  -8.11  338.60 

no. 00  22  26  51  4716.28  31.30  195.81  249.26  75.51  23  45  27  4116.3  29.00  187.36 

CIFFERENTIAL  CCRRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CR61T  OE TERMINA TJON  ACCURACY 

TOE  -.6517  TRA-1.5843  TC3  -.0636  BAU  .2570  SCT  2227.9  SCR  3902.0  SGJ  666.5  ST  1036.)  SR  1405.0  SS  1395.2 

ROE  -.6700  RRA-2. 0447  RC3  .948a  FAU  .04543  RRT  .9581  RRF  -.9993  RTF  -.9611  CRT  .9622  CRS  .9968  CST  .9807 

FOE  1.5395  FRA  5.5600  FC3-I .944?  BSP  M358  SCB  4493.2  R23  -.0569  R13  -.9977  LSA  2221 .6  MSA  229.0  SSA  5.8 

80E  .9346  BRA  3.2561  BC3  .9502  FSP  -2091  SCI  4458.4  SC?  558.8  THA  60.82  ElI  1729.0  El2  229.1  AlF  53.87 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  OATE  NOV  17  1966 

Flight  time  i74. do 

ARRIVAL 

DATE 

MAY 

10  1969 

HELIOCENTRIC 

: conic 

DISTANCE  457.195 

RL  147.89 

LAL  -.00 

La  54.71 

VL  27.644 

GAL  6.12 

AZL  91 .04 

HCA  194.10 

SMA 

130.16 

ECC  .17216 

INC 

1 .6439 

VI 

50 . 1 26 

RP  106,55 

LAP  .45 

LOP  246.60 

VP  37.760 

CAP  -2.62  AZP  66.21 

TAL  147,69 

TAP 

341  .99 

RCA  107.77 

APO 

152.60 

V2 

34.911 

RC  60.976 

CL  -12.15 

CP  45.66 

ZAL  36.05 

ZAP  65.79  ETS  354.60 

ZAE  137,94 

ETE 

66.62 

ZAC  92.79 

ETC 

156.41 

CLP 

'53.92 

PLANETOCENTRIC  CONIC 

C3  17.931 

VHL  4.234 

OLA  -4.04 

RAL  21.55 

RAO  6567,7 

VEL  11.603 

PTH  2.09 

VHP 

4.721 

OPA  43.73 

RAP 

350.79 

ECC 

1 .2951 

lnch  aznth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

9 32  29 

2063.19 

-15.63 

52,12 

240.37 

115.92 

10 

6 52 

1465.2 

- 

12.27 

25.05 

90.00 

20  30  25 

4956.16 

21.65 

216.64 

242.12 

71.53 

21 

53  5 

4356.2 

19.13 

209.23 

100.00 

10  51  56 

1606.90 

-16.62 

42.60 

239.69 

115.21 

11 

22  3 

1206.9 

- 

13.09 

5,79 

100.00 

21  53  39 

4689.69 

22.66 

196.71 

241.73 

70.22 

23 

11  49 

4069.7 

19.96 

169.12 

110.00 

11  55  50 

1606.63 

-19.26 

356.20 

236.46 

116.00 

12 

22  37 

1006.6 

- 

15.27 

349.36 

110.00 

23  6 14 

4462.51 

25.64 

176.27 

240.54 

66,57 

24 

20  37 

3662.5 

22.24 

1 70 . 76 

OirreRENTIAL  CCRflECTIOWS  MIO-COUWC  OCCUTION  ACCORACI^  OReiT  OETEffMINATION  ACCORACr 

TOE  '.5444  TRA-l.?54e  TC3  6AU  ,2527  SCT  J657.6  SW  3750.3  SC3  609.6  ST  696.3  SR  1442.0  SS  1719.6 

TOE  -.7262  R»?A-'2.5665  RC3  1 .0462  FAU  .06170  «»T  .9474  WT  -.9991  ffTF  -.9495  CRT  ,9773  CR5  .9970  CST  .9906 

FOE  Z.2960  FRA  6.9946  FC3-2.9769  BSP  13462  SCO  4169.2  R23  -.0526  R13  -.9977  LSA  2411.2  MSA  163.4  SSA  8.9 

BOe  .9092  BRA  2.6747  BC3  1 .0540  FSP  -2765  SCI  4190.6  SC2  537.1  THA  64,40  ELI  1690.1  EU2  162.0  ALF  58.40 

LAUNCH  OATE  NOV  1 7 1966  FlICHT  TINE  176.00  ARRIVAL  DATE  MAT  12  1969 

HEUOCENTRIC  CONIC  OlSTANCC  463.657 

RL  147.69  LAL  -.00  La  94.71  VL  27.662  CAL  6.06  A7L  90.66  MCA  197.27  SNA  130.31  ECC  .17079  INC  .6811  VI  30.126 

RP  106.56  LAP  .26  LOP  251 .96  VP  37.762  CAP  -2.16  ATP  69.16  TAL  147.65  TAP  345.12  RCA  106.05  APO  152.56  V2  34.900 

RC  63.000  CL  -9.93  CP  41,17  TAL  36,59  TAP  67.39  ETS  340.95  7AC  142.31  ETE  92.76  2AC  93.16  ETC  159.67  CuP  -59.26 

PLANETOCENTRIC  conic 

C3  17.014  VHL  4.125  OLA  1.77  RAL  19.39  RAD  6567.7  VCL  11.764  PTM  2.06  WP  4.224  DPA  36.94  RAP  352.46  ECC  1.2600 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LjONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 40  30 

2231 .49 

-19.96 

42.56 

236.46 

110.50 

9 17  42 

1631.5 

'17.01 

35.14 

90.00 

21  4 50 

4765.52 

17.21 

204.63 

257.73 

67.16 

22  24  16 

4165.5 

13.96 

197.45 

100.00 

10  2 40 

1966.45 

-20.97 

22.65 

236.07 

111.61 

10  35  27 

1366.5 

-17.62 

15.27 

100.00 

22  25  21 

4505.79 

16.16 

165.06 

257.26 

65.66 

23  40  27 

3905.0 

14.77 

177.95 

110.00 

11  12  46 

1746.92 

-23,62 

4.74 

236.61 

115.46 

11  41  55 

1146.9 

-19.99 

357.47 

110.00 

23  31  42 

4296.09 

20.76 

167.97 

235.94 

62.23 

24  43  20 

3696.1 

16.90 

161 .00 

OIFFERENTIAl  CORRECTIONS  NIO-COURSC  EICECUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACY 

TOE  -.4429  TRA  -.9517  TC3  -.2253  BAU  .2462  SCT  1470.5  SCR  3599.4  SC3  1099.0  ST  732.1  SR  1460.5  SS  2024.6 

ROE  -.7676  RRA-2. 3926  RC3  1 .0566  FAU  .07570  RRT  .9242  «RF  -.9966  RTF  -.9262  CRT  .9637  CRS  .9969  CST  .9947 

FOE  3.1220  FRA  0.2952  FC3-3.6519  BSP  12490  SCB  3666.2  R23  -.0442  RI3  -.9979  LSA  2596.5  NSA  129.7  SSA  12. D 

BOE  .6663  BRA  2.5749  BC3  1 .0623  FSP  -3427  SCI  3652.6  SC2  524.6  THA  66.91  ELI  1629.4  El2  116.1  ALF  63.60 


LAUNCH  GATE  NOV  17  1966 


flight  TINE  176.00 


ARRIVAL  gate  MAY  14  1969 


HELIOCENTRIC  CONIC 
RL  147,69  LAL  -.00  La  54.71  VL 

RP  106.62  LAP  .07  LOP  255.15  VP 

RC  65.076  CL  -1.43  CP  37.51  7AL 

PLANETOCENTRIC  CONIC 
C3  16.636  VHL  4.079  OLA  5.97  RAL 


G I STANCE  470.099 

VL  27.077  CAL  6.03  A7L  90.21  HCA  200.44  SNA  130. <2 

VP  37.763  CAP  -1.70  A7P  69.60  TAL  147,60  TAP  346.24 

7AL  36.11  7AP  70.16  ETS  345.62  7A£  145.45  ETE  96.10 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

6 2 30 

2357.50 

-22.76 

50.74 

237.67 

107.32 

90.00 

21  29  53 

4629.20 

13.42 

196.41 

235.22 

64 .63 

100.00 

9 26  41 

2066.01 

-23.79 

30.41 

237.30 

106.66 

100.00 

22  46  25 

4375.93 

14.39 

177,30 

234.73 

63.52 

110.00 

10  41  24 

1652.14 

-26.53 

11.52 

236.17 

112.39 

110.00 

23  50  9 

4162.56 

16.97 

161.16 

233.29 

59.67 

OIFFERENTIAL  CORRECTIONS 
TOC  -.3241  TRA  -.6451  TC3  -.3397  BAU  .2435 
TOC  -.7666  RRA-2. 2326  RC3  1 .0409  FAU  .06625 
FOE  3.9461  FRA  9.4431  FC3-4.5922  BSP  11597 
BOE  .6509  BRA  2.3239  6C3  1 .0950  FSP  -4039 


RAO  6567.7  VEL  11.746  PTH  2,07  VHP  3.663 
IMJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
50.74  237.67  107.32  6 41  46 

196,41  235.22  64.63  22  47  2 

30.41  237.30  106.66  10  1 27 

177,30  234.73  63.52  24  1 19 

11,52  236,17  112.39  11  12  17 

161.16  233.29  59.67  24  59  52 

NJO-COURSE  EXECUTION  ACCURACY 
SCT  1055.5  SCR  3447.6  SC3  1269.2 
RRT  .6631  RRF  -.9965  RTF  -.6656 
see  3605.6  R23  -.0306  R13  -.9960 
SCI  3566.6  SC2  515.0  THA  74.66 


ECC  .16966  INC  .2096  VI  30.126 
RCA  108.29  APO  152-54  V2  34.869 
ZAC  92.67  ETC  161.27  ClP  -64.70 

OPA  34.92  RAP  352.96  ECC  1 .2736 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1757.5 

-20. IS 

43.02 

4029.2 

9.92 

169.46 

1466.0 

-21 .02 

22.71 

3775.9 

10.72 

170.43 

1252.1 

-23.26 

3.69 

3562.6 

12.64 

154.51 

ORBIT  OE TERM I NAT ION  ACCURACY 
ST  531.0  SR  1455.0  SS  2293.6 

CRT  .9655  CRS  .9966  CST  .9959 

LSA  2765.1  MSA  116-5  SSA  14.0 

ELI  1546.6  EL2  64.7  ALF  70.16 


LAUNCH  DATE  NOV  17  1966 


FLIOHT  TI9C  160.00 


ARRIVAL  OATE  MAY  16  1969 


HELiaCNTRIC  CONIC  DISTANCE  476.520 

RL  147,69  LAL  -.00  La  54.71  VL  27.669  CAL  6.00  AZL  69.71  KA  203.62  SMA  130.50  ECC  .16661  INC  .2661  VI  30.126 

RP  106,65  LAP  -.11  LOP  256.33  VP  37.762  CAP  -1.25  A2P  90-26  TAL  147.72  TAP  351  .34  RCA  106.47  APO  152.53  V2  34-676 

RC  67,198  OL  1.95  CP  34.54  7AL  36.07  ZAP  73.65  ETS  349.97  ZAE  147.59  ETE  104.61  ZAC  92.05  ETC  162.61  ClP  -70.26 

PLANETOCENTRIC  CONIC 

C3  16.514  VHL  4.064  OLA  9. 13  RAL  16.49  RAO  6567.7  VEL  11,743  PTH  2.07  VHP  3.637  DPA  31.37  RAP  352.73  ECC  1.27J6 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

7 33  1 

2456.74 

-24.61 

57.43 

237.37 

104.46 

6 13  56 

1656.7 

-22.39 

49.46 

90.00 

21  49  31 

4526.59 

10.36 

190.41 

233.71 

63.50 

23  4 57 

3926.6 

6.74 

163.62 

100.00 

6 56  50 

2sao,ao 

-25.69 

36.75 

237.05 

105.64 

9 35  9 

1560.0 

-23.27 

26.79 

100.00 

23  6 23 

4276.56 

11.37 

171,66 

233.20 

62.17 

24  17  42 

3676.6 

7.55 

164.94 

110.00 

10  17  14 

1934.64 

-20.54 

17,09 

236.02 

109.66 

10  49  26 

1334.6 

-25.60 

9.15 

110.00 

0 6 24 

4096.66 

13.97 

156,33 

231 .67 

56.46 

1 16  41 

3496.7 

9.70 

149.64 

OIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1639 

TRA  -.3260 

TC3  -.4719  BAU  .2455 

SCT 

656.5  SCR 

3291.5  SC3  1457.1 

ST  295.1 

SR  1429.5 

SS  2525.7 

ROE  -.7697 

RRA-2. 0920 

RC3  1.0069 

FAU  .09912 

RRT 

.6339  RRF 

-.9960  RTF  - 

.6364 

CRT  .9621 

CRS  .9961 

CST  .9942 

FOE  4.7365 

FRAIO.4323 

FC3-5.1960  BSP  10746 

SCB 

3356.7  R23 

-.0123  RI3  - 

.9960 

LSA  2914.9 

MSA  114 .7 

SSA  14.9 

BOE  .6106 

BRA  2. 1176 

BC3  1.1120  fSP  -4596 

SCI 

3316.5  SG2 

505.2  THA 

62.60 

ELI  1456.6 

EL2  54.5 

AlF  76.52 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


iUNCH  DATE  NOV  17  1966 

Flight  time  162.00 

arrival  cate 

MA^ 

18  1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  '.00 

LOL  54.71 

VL  27.699 

DISTANCE  462.920 

GAL  5.99  ATL  69.33  HCA  206.79 

SMA 

130.56 

ECC  .16622 

INC  .6706 

Vl 

30 . I 26 

RP  106.66 

LAP  -.30 

LOP  261 .50 

VP  37 . 760 

GAP  -.60 

ATP  90.60 

TAl  147.63 

tap 

554.42 

RCA  106.61 

APO  152.54 

V2 

34.867 

RC  69.360 

GL  4.56 

GP  32.01 

TAl  36.20 

TAP  78.14 

ETS  353.73 

TAE  146.62 

ETE 

112.10 

TAC  90.82 

ETC  163.68 

CLP 

'75 .98 

Planetocentric  conic 

C3  16.535  VHL  4.066 

OLA  11.59 

RAl  15.54 

RAO  6567.7 

VEl  11.744 

PTH  2.07 

VHP 

3.456 

DPA  28.14 

RAP  351.97 

ECC 

1 .2721 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

90.00 

7 9 13 

2537.93 

-25.66 

63,04 

237.35 

101 .92 

7 

51  31 

1937.9 

-23.97 

54  .88 

90.00 

22  5 42 

4445.97 

7.69 

165.79 

232.61 

62.72 

23 

19  47 

3646.0 

4.17 

179.08 

100.00 

6 36  25 

2256.66 

-27.00 

42.07 

237.07 

103.34 

9 

14  2 

1656.7 

-24.90 

33.90 

100.00 

23  21  10 

4202.45 

6.91 

167.54 

232.26 

61 .35 

24 

31  13 

3602.4 

5.02 

160.71 

110.00 

9 57  56 

2001 .63 

-29.99 

21.77 

236.14 

107.23 

10 

31  17 

1401  .6 

-27.34 

13.58 

110.00 

0 20  5 

4030.27 

11.56 

152.66 

230.67 

57.61 

I 

27  15 

34  30.3 

7.22 

146.29 

OjrrERENTIAt  CCWfitCTIONS 
TOE  ',02JB  TRA  ,000i  TC3  BAU 

ffOC  -.7776  RRA-S,9€02  RC3  .9619  fAU  .10607 

FOE  5.4634  FRAU, 2422  FC3-5.6562  0SP  9996 

eOE  .7779  BRA  1 .960?  8C3  1.1434  FSP  -5090 

MUNCH  DATE  NOV  17  1966 


MIO-COUffS€  EXECUTION  ACCURACY 
$CT  503.7  $CA  31^4.3  SC3  1597.6 
RRT  -.2266  RRF  -.9975  RTF  .2233 
see  3164.7  «23  .0110  «13  -.9974 
SCI  3126.5  SC2  490.0  ThA  92.17 

FlICHT  tine  164.00 


OR8IT  DETERMINATION  ACCURACY 
ST  34.2  SR  1364.5  SS  2716.8 

CRT  .7020  CRS  .9955  CST  .7517 

LSA  3046.6  MSA  116.5  SSA  15.0 

Etl  1364.5  El2  24.3  AlF  89,01 

arrival  cate  may  20  1969 


HELIOCENTRIC  CONIC 


DISTANCE  469.296 


RL  147.69 

LAL  -.00 

LOL  54.71 

VL  27.907 

CAL  6.00 

ATL  69.02 

HCA  209.96 

SMA  130.63 

ECC  .16769 

INC  .9790 

Vl 

30.126 

RP  iOB.72 

LAP  -.49 

LOP  264.67 

VP  37,757 

CAP  -.36 

ATP  90.65 

TAL  147.51 

TAP  357.47 

RCA  106.70 

APO  152.56 

V2 

34 .658 

RC  71.560  CL  6.66 

pla^ctocentric  conic 

CP  29.77 

TAL  36.39 

TAP  62.90 

ETS  356.99 

TAE  149.19 

ETE  120.17 

TAC  69.26 

ETC  165.06 

CLP 

-61 .81 

C3  16.649 

VHL  4,060 

OLA  J3.55 

RAL  14.79 

RAO  6567.7 

VEL  11.749 

PTH  2.07 

VHP  3.332 

DPA  25.10 

RAP  350.67 

ECC 

1 .2740 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 49  26 

2606.36 

-26.75 

67.66 

237.51 

99.66 

7 32  54 

2006.4 

-25.14 

59.56 

90.00 

22  19  30 

4360.66' 

5.64 

162.09 

232.30 

62.24 

23  32  31 

3760.7 

2.06 

175.43 

lOD.OO 

6 17  55 

2521.22 

-27.93 

46.63 

237.26 

101. n 

6 56  36 

1721 .1 

-26.11 

36.30 

100.00 

23  33  44 

4141.17 

6.90 

163.91 

231.73 

60.64 

24  42  45 

3541  .2 

2.96 

157.33 

110.00 

9 42  6 

2057.61 

-31 .05 

25.79 

256.43 

105.07 

10  16  25 

1457.6 

-26.67 

17.40 

110.00 

0 29  57 

3977.45 

9.64 

149.62 

230.06 

57.04 

1 56  14 

3377.4 

5.23 

143.50 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  .1596 

TRA  .3361 

TC3  -.7740  BAU  .2657 

SCT  627.6  SCR  2941.2  SC3  1705.3 

ST  266.0 

SR  1320.1 

SS 

2670.9 

ROC  -.7514 

RRA-1 .6301 

RC3  .9090  FAU  .11491 

RRT  - 

.0169  fW  - 

.9967  RTF 

.8143 

CRT  -.9962 

CRS  .9946 

CST 

'.9978 

FOE  6.0691 

FRAl 1.6439  FC3-5.9749  BSP  9434 

see  3055.4  R23 

.0356  R13 

.9961 

LSA  3166.7 

MSA  124.6 

SSA 

14.8 

80E  .7662  BRA  1.6607  0C3  1.1939  FSP  -5497 


SCI  3019.6  SC2  465,0  THA  103.26 


Eli  1346.6  EL2  22.6  AlF  101  .44 


LAUNCH  GATE  NOV  17  1968 

heliocentric  conic 

Rl  147.89  LAL  -.00  LOL  54.71  VL  27.913  CAL 

RP  106.74  LAP  -.67  LOP  267.64  VP  37.752  GAP 

RC  73.792  CL  6.37  GP  27.72  7AL  36.59  TAP 

planetocentric  conic 


Flight  time  166.00 
distance  495.653 

6.02  A7L  66.77  HCA  213.13  SMA  130.67 

.07  A7P  91.03  TAL  147.36  TAP  .49 

67.95  ETS  359.61  7AE  146.75  ETE  126.26 


arrival  cate  MAV  22  1969 


ECC  .16782  INC  1.2333  VI  3Q . 1 26 
RCA  106.74  APO  152.60  V2  34.848 
7AC  67.55  ETC  166.09  ClP  -67.68 


C3  16.636 

VHL  4.103 

OLA  15.16 

RAL  14.21 

RAO  6567.7 

VEL  11.757 

PTh  2.06 

VHP 

3.249 

OPA  22.20 

RAP  349.57 

ECC  1.2771 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ' LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 32  45 

2665.51 

-27.35 

72.06 

237,79 

97.62 

7 

17  10 

2065.5 

-26.02 

63.67 

90.00 

22  31  37 

4326.67 

4.12 

179.06 

232.06 

6]  .96 

23 

43  43 

3726.7 

.33 

172 .4^ 

100,00 

B 2 20 

2376.59 

'28.59 

50.62 

237.56 

99.11 

6 

41  56 

1776.6 

-27,04 

42.16 

100,00 

23  44  42 

4090,82 

5.22 

161.11 

231,47 

60.52 

24 

52  53 

3490.6 

1 .25 

154.57 

110.00 

9 26  56 

2105.53 

-31 .64 

29.30 

236.64 

103.14 

10 

4 3 

1505.5 

-29.71 

20.74 

110.00 

0 36  30 

3934 .64 

6.04 

147.53 

229.73 

56.66 

1 

44  4 

3334.6 

3.60 

141 .26 

differential  CORRECTIONS 
TOE  .3561  TRA  .6744  TC3  -.9339  BAU  .2642 

ROE  -.7115  RRA-J.6984  RC3  .6497  FAU  .11943 

FOE  6.5813  FRA12.2136  FC3-6,1413  BSP  9164 

BOE  .7956  BRA  1 .8275  BC3  1 .2626  FSP  -5606 

LAUNCH  DATE  NOV  J7  1966 


HIO-COURSE  EXECUTION  ACCURACY 
set  1336.7  SCR  2740.6  SC3  1775.0 
RRT  -.9352  RRF  -.9957  RTF  .9349 
see  3049.2  R23  .0557  R13  -.9942 

SCI  301B,8  SC2  429.7  THA  115.06 

Flight  time  ibb.oo 


ORBIT  determination  ACCURACY 
ST  577.5  SR  1237.3  SS  2976.6 

CRT  -.9941  CRS  .9934  CST  -.9996 

LSA  3274.2  MSA  131.5  SSA  14.4 

ELI  1364.2  El2  56.9  AlF  114.94 

arrival  date  mat  24  1969 


HELIOCENTRIC  CONIC 

RL  147.69  LAL  -.00  LOU  54,71  VL  27.917 

RP  106.77  LAP  -.66  LOR  271.00  VP  37.747 

RC  76.053  CL  9.77  GP  25.60  2AL  36,76 

Planetocentric  conic 

C3  17.064  VHL  4,133  OLA  16.50  RAL  13,77 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  6 16  24  2717.57  -27.77 

90.00  22  42  26  4261.34  2.66 

100.00  7 49  3 2425.26  -29.07 

100.00  23  54  26  4046.66  3.61 

110.00  9 1 7 52  2147.37  -32*45 

110.00  0 46  5 3699.54  6.73 

differential  corrections 
TOE  .5632  TRA  1 .0103  TC3-1 .0916  BAU  .3067 
ROC  -.6614  RRA-1.5665  RC3  .7616  FAU  .12064 
FOE  6,9345  FRA12.37D5  FC3-6.1236  BSP  9214 

BOE  .6666  BRA  1.6657  BC3  1.3427  FSP  -5976 


DISTANCE  501.965 

GAL  6.05  A2L  66.55  HCA  216.30  SMA  130.70  ECC  .16600  INC  1.4476  Vl  30.126 

CAP  ,50  ATP  91.17  TAL  147.19  TAP  3.49  RCA  106.74  APO  152.66  V2  34.639 

TAP  93.17  ETS  2.24  TAE  147.62  ETE  135.94  TAC  65. 7j  ETC  166.97  CLP  -93.52 


RAO  6567.7  VEL  11.767  PTH  2.06  VHP  3.206 
INJ  LONG  INJ  RT  ASC  iNJ  ATMTH  iNJ  TIME 
75.63  236.16  95.79  7 3 42 

176.52  232.06  61.60  23  53  47 

54.16  237.99  97.30  6 29  26 

156.60  231.45  60.33  25  1 57 

32.41  237.35  101.39  95339 

145.66  229.62  56.41  1 51  4 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1666.1  SCR  2529.9  SC3  1606.0 
RRT  -.9663  RRT  -.9943  RTF  .9676 
see  3155.6  R23  *0649  R13  -.9926 

SCI  3131.1  SG2  392.1  THA  126.43 


OPA  19.43  RAP  346.16  ECC  1. 2612 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2117.6  -26.66  67.34 

3661.3  '1.13  169.69 

1625.3  -27.75  45.60 

3446.9  -.17  152.27 

1547.4  -30.54  23.71 

3299.5  2.26  139.42 

ORBIT  DETERMINATION  ACCURACY 

ST  695.7  SR  1141 .9  SS  3049.5 

CRT  -.9919  CRS  .9917  CST  -.9999 

LSA  3374.2  MSA  156.4  SSA  J4.J 

ELI  1446.5  EL2  69.6  AlF  128.06 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DATE  NOV  17  1968 


flight  time  190.00 


ARRIVAL  cate:  MAT  26  1969 


heliocentric  conic 

RL  147.89  LAL  -.00  LOL  54.71 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  78.340  CL  10.93  OP  23.98 

planetocentric  conic 
C3  17.390  VHL  4.170  CLA  17.62 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  660  2764.15 

90.00  22  52  15  4242.96 

100.00  7 37  38  2468.66 

100.00  0 7 14  4013.68 

110.00  9 8 27  2184.51 

110.00  0 52  54  3870.60 

DIFFERENTIAL  CORRECTIONS 


DISTANCE  508.294 

VL  27.918  CAL  6.10  A/L  88,37  HCA  219.47  SMA  130.71  ECC  .16845  INC  1.6319  VI  30.126 

VP  37.741  CAP  .93  A7P  91.26  TAL  146.98  TAP  6.45  RCA  108.70  APO  1 52.73  V2  34.831 

7AL  36.89  7AP  98.44  ETS  4.32  7AE  145.95  ETE  142.79  7AC  83.88  ETC  167.67  CLP  -99. ?A 


RAL  13.45 
INJ  LAT 
-28.04 
1 .43 
-29.40 
2.62 
-32.91 
5.63 


RAO  6567.7  VEL  11.780  PTH  2.08  VHP  3.196 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  16.80  RAP  546.80  ECC  1 .2862 


79.21 
174.38 

57.34 

156.86 

35.21 
144.14 


238.63 

232.22 

238.49 

231.56 

237.94 

229.69 


94.11 

61.72 

95.66 

60.21 

99.79 

56.23 


6 

24 

8 

1 


52  4 

2 58 
18  46 
14  8 

9 44  51 
1 57  25 


PC  CST  TIM 
2164.1 
3643.0 

1868.7 

3413.7 

1584.5 

3270.6 


INJ 


2 LAT 
27.18 
-2.37 
28.31 
-1  .37 
31  .21 
1.16 


INJ  2 LONG 
70.65 
167.75 
48 .71 
1 50 . 34 
26.40 
137.91 


MiO-COURSe  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.7744 

TRA  1.3364 

TC3-1 .2422 

BAU 

.3331 

SOT  2432.6  SCR  2309.1 

503 

1801 .3 

ST 

1211.3 

SR 

1033.6 

SS 

3074 .3 

ROE  -.6008 

RRA-1 .4377 

RC3 

.7144 

FAU 

.12036 

RRT 

-.9772  RRT 

-.9925 

RTF 

.9805 

CRT 

-.9890 

CRS 

.9891 

CST 

-.9999 

FOE  7.1176 

FRA12.2924 

FC3-5.9920 

BSP 

9662 

see 

3354.0  R23 

.0617 

R13 

-.9918 

LSA 

3459.2 

MSA 

145.3 

SSA 

13.8 

BOE 

.9802 

0RA  1.9629 

8C3  3 

1 .4330 

FSP 

-6053 

SCI 

3334.9  SC2 

358.0 

THA 

136.53 

Eli 

1 588 . 1 

El2 

116.4 

alf 

1 39.57 

launch  date  NOV  17  1968 


flight  time  192.00 


ARRIVAL  CATE  MAT  20  J969 


HELIOCENTRIC  CONIC 


DISTANCE  514.580 


RL  147.89 

LAL 

-.00 

La  54.71 

VL 

27.919 

CAL  6.16 

A7L  88.21 

HCA  222.64 

SMA 

130.72 

ECC  .16911 

INC 

1 .7928 

VI 

30.126 

RP  108.82 

LAP 

-1.21 

LOP  277.33 

VP 

37.734 

GAP  1.35 

ATP  91.32 

TAL  146.75 

tap 

5 

).39 

RCA  108.61 

APO 

152.82 

V2 

34  .824 

RC  80.651 

GL 

11 .89 

CP  22.25 

7AL 

36.97 

ZAP  103.65 

ETS  6.09 

7AE  143.89 

ETE 

148.68 

ZAC  82.13 

ETC 

1 68 . 1 8 

CLP 

-104 .77 

PLANETOCENTRIC  CONIC 

C3  17.752 

VHL 

4.213 

OLA  18.58 

RAL 

13.22 

RAO  6567,7 

VEL  11.796 

PTH  2.09 

VHP 

3.219 

OPA  14.32 

RAP 

345.50 

ECC 

1 .2922 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

55  12 

2806.35 

-28.21 

82.29 

239.17 

92.58 

6 

4] 

58 

2206.3 

- 

•27.55 

73.68 

90.00 

23 

1 15 

4210.33 

.37 

172.56 

232.52 

61 .69 

24 

11 

26 

3610.3 

-3.42 

165 .92 

100.00 

7 

27  46 

2507.85 

-29.63 

€0.23 

239.08 

94.15 

8 

9 

34 

1907.9 

- 

28.74 

51  .54 

100.00 

0 

15  18 

3984  .05 

1.62 

155.23 

231 .83 

60.15 

1 

21 

42 

3384.1 

-2.37 

148 .71 

110.00 

9 

0 26 

2217.93 

-33.27 

37.75 

238.61 

98.33 

9 

37 

24 

1617.9 

- 

31 .76 

28.85 

110.00 

0 

59  6 

3846.74 

4.73 

142.88 

229.89 

56.11 

2 

3 

15 

3246.7 

.25 

136.67 

DIFFERENTIAL  CORRECTIONS 

HIO-OOURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9856 

TRA 

1.6497 

TC3-1.3798 

BAU 

.3616 

SCT  2958.1  SCR  2088.8  SC3  1761.7 

ST  1517.2 

SR 

920.4 

SS 

3064 .8 

ROE  -.5346 

RRA- 

■1.31J1 

RC3  .6460 

FAU 

.11749 

RRT  - 

.9807  RRT  -, 

.9899  RTF  . 

.9864 

CRT  -.9851 

CRS 

.9854 

CST 

-.9999 

FOE  7.1539 

fRAl2,0262 

rC3-5.7297 

BSP 

10407 

SC0  3621 .2  R23 

.0508  R13 

.9918 

LSA  3538.2 

MSA 

151  .8 

SSA 

13.4 

BDE  1.1212 

BRA 

2.1073 

BC3  J.5235 

FSP 

'6013 

SCI  3605.7  SC2  355.3  THA  144.95 

Eli  1769.3 

El2 

135.8 

alf 

148.93 

LAUNCH  DATE  NOV  17  1968 


flight  TIME  194.00 


ARRIVAL  CATE  MAT  30  1969 


RL  147.89 

LAL  -.00 

La  54.71 

VL  27.917 

gal  6.24 

AZL  88.06 

HCA  225.80 

SMA  130.71 

ECC  .17004 

INC  1 .9355 

VI 

30.126 

RP  108.84 

LAP  -1.39 

LOP  280.50 

VP  37,726 

CAP  1.78 

AZP  91.35 

TAL  146.49 

TAP  12.29 

RCA  108.48 

APO  152,93 

V2 

34 ,816 

RC  82.981  CL  12.70 

PLANETOCENTRIC  CONIC 

CP  20.61 

ZAL  37.00 

ZAP  108.72 

ETS  7.58 

ZAE  141.60 

ETE  153.59 

ZAC  80.55 

ETC  168.51 

CLP 

-1  10.05 

C3  18.172 

VHL  4.263 

Ola  19.41 

RAL  13.09 

RAO  6567.7 

VEL  11.813 

PTH  2.09 

VHP  3.269 

OPA  12.02 

RAP  344.34 

ECC 

I .2991 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 45  48 

2844.98 

-28.29 

85.11 

2^9.80 

91 .17 

6 33  13 

2245.0 

-27.83 

76.48 

90.00 

23  9 36 

4182.60 

-.52 

171.01 

232.95 

61  .69 

24  19  18 

3582.6 

-4.30 

164 ,37 

100.00 

7 19  14 

2543.64 

-29.78 

62.89 

239.74 

92.76 

8 1 38 

1943.6 

'29.08 

54,15 

100.00 

0 22  46 

3959.17 

.77 

153.87 

232.23 

60.12 

1 28  45 

3359.2 

-3.21 

147.34 

110.00 

8 53  37 

2248 . 38 

-33.55 

40.08 

239.36 

96.97 

9 31  5 

1648.4 

-32.22 

31 .10 

110.00 

I 4 53 

3827.19 

3.99 

14] .86 

230.23 

56.02 

2 8 40 

5227.2 

-.50 

135.65 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACT 

TDE  1.1 922 

TRA  1 .9471 

TC3-1 .5018 

BAU  .3911 

SCT  3450.5  SCR  1875.1  SC3  1695.0 

ST  1806.1 

SR  806.5 

SS 

3024.7 

ROE  -.4652 

RRA-1 .1911 

RC3  .5794 

FAU  .11275 

RRT  - 

.9805  RRF  - 

.9864  RTF 

.9896 

CRT  -.9792 

CRS  .9798 

CST 

-1  .0000 

FOE  7.0582 

FRAU. 61  37 

FC3-5.3716 

BSP  11 369 

see  3927.1  R23 

.0377  R13  - 

.9922 

LSA  3610.5 

MSA  158.0 

SSA 

13.2 

BOE  1 .2797 

BRA  2.2825 

BC3  1 .6097 

FSP  -5878 

SCI  3913.6  SC2  324.6  THA  151.74 

ELI  1972.3 

EL2  149.9 

alf 

156.24 

LAUNCH  DATE  NOV  17  1968 


flight  TJfC  196.00 


ARRIVAL  CATE  JUN  I 1969 


HELIOCENTRIC  CONIC 


DISTANCE  527.079 


RL  147.89 

LAL  -.00 

La  54.71 

VL 

27.914 

CAL  6.34 

AZL  87.94 

HCA  228.97 

SMA  130.68 

ECC  .17121 

INC 

2.0635 

VI 

30.126 

RP  108.86 

LAP  -1.56 

LOP  283.66 

VP 

37.718 

CAP  2,20 

AZP  91.36 

TAL  146.19 

TAP  15.16 

RCA  108.31 

APO 

153.06 

V2 

34.810 

RC  85.328 

CL  13.37 

CP  19.07 

ZAL 

36.99 

ZAP  113.59 

ETS  8.82 

ZAE  139.23 

ETE  157.62 

ZAC  79.17 

ETC 

168.68 

CLP 

-115.05 

PLANETOCENTRIC  CONIC 

C3  18.652 

VHL  4.319 

OLA  20.12 

RAL 

13.04 

RAO  6567.8 

VEL  11.834 

PTH  2.10 

VHP  3. 

.346 

OPA  9.93 

RAP 

343.37 

ECC 

1 .3070 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 37  36 

2880.65 

-28.32 

87.72 

240.50 

89.86 

6 25 

37 

2280.7 

■28.04 

79.07 

90.00 

23  17  22 

4159.15 

•1.28 

169.70 

233.49 

61.71 

24  26 

41 

3559.1 

-5.05 

163.05 

100.00 

7 11  53 

2576.61 

-29.86 

65.33 

240.48 

91.48 

7 54 

50 

1976.6 

■29.33 

56.57 

100.00 

0 29  42 

3938.42 

.07 

152.73 

232.74 

60.11 

I 35 

20 

3338.4 

-3.91 

146.20 

110.00 

8 47  51 

2276.41 

-33.76 

42.24 

240.19 

95.71 

9 25 

47 

1676.4 

■32.60 

33.20 

110.00 

1 10  14 

38U.39 

3.38 

141.03 

230.67 

55.96 

2 13 

45 

3211 .4 

-1.11 

134.82 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCOR ACy 

TOE  1.3920 

TRA  2.2286 

TC3-1.6043 

BAU 

.4202 

SCT  3904.5  SCR  1674.6  SC3  1609.4 

ST  2074.7 

SR 

697.0 

SS 

2962.6 

ROE  -.3960 

RRA-1 .0803 

RC3  .5156 

FAU 

.10640 

RRT 

.9778  RRF  - 

.9816  RTF  . 

.9913 

CRT  -.9703 

CRS 

.9713 

CST 

-1  .0000 

FOE  6.8626 

FRAU  .0989 

FC3-4.9384 

BSP 

12437 

see  4248.5  R23 

.0264  R13 

.9927 

LSA  3679.7 

MSA 

163.9 

SSA 

13.0 

BOE  1.4473 

BRA  2.4766 

BC3  1.6852 

FSP 

-5655 

SCI  4236.1  SC2  323.2  THA  157,11 

ELI  2182.8 

EL2 

160.1 

alf 

161 .84 

35 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968  69  > 


launch  cate  MOV  17  1968 

HELIOCENTRIC  CONK 
Rl  147.89  LAL  -.00  LOL  54. 7j 
RP  108,66  LAP  -1.7?  lOP  286.8? 

RC  87.691  Cl  13.93  OP  17.64 

Plane TOCENTRic  conic 

C3  19.196  VHL  4.31 


PtlCHT. TIME  138.00 


arrival  cate  JUN  3 1969 


DISTANCE  533.291 

VL  27.910  CAL  6.45  A7l  87.82  MCA  232.13  SNA  130.65  ICC  .17264  INC  2.1797  vi  50.126 

VP  37.710  CAP  2.62  A7P  91.34  TAL  J45.87  TAP  18.00  RCA  108.10  APO  153.21  v?  34 .804 

7Al  36.92  7AP  118.20  ETS  9.86  7AE  136.86  ETE  160.90  7AC  78.04  ETC  168.73  ClP-119.73 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
HO.CXJ 


LNCH  time 
5 30  30 
25  24  38 

7 5 35 

0 36  10 

8 43  0 

1 15  14 

differential  corrections 

TOE  1.5850  TRA  2.4964  TC3-1 .6834 
ROE  -.3292  RRA  -.9805  RC3  .4550 
FOE  6.6009  FRAIO.5307  FC3-4.4455 
60E  1.6188  BRA  2. 6820  BC3  1.7438 

launch  date  NOV  17  1968 

HELIOCENTRIC  CONIC 


DLA  20.73 

RAL  1 3 .06 

RAC  6567.8 

VEL  11.857 

PTH  2.10 

VHP  3.446 

OPA  8.04 

RAP  342.60 

ECC  1.3159 

L-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2913.82 

-28.29 

90.15 

241.29 

88.64 

6 19  4 

2313.8 

-28.18 

81 .48 

4139,53 

-1  .91 

168.61 

234.14 

61 .74 

24  33  38 

3539.5 

-5.68 

161 .95 

2607.22 

-29.89 

67,61 

241.30 

90.28 

7 49  2 

2007.2 

-29.53 

58.82 

3921.36 

-.51 

151.79 

233.36 

60.11 

I 41  31 

3521 .4 

-4.48 

145  .26 

2302,44 

'33.92 

44.26 

241. J] 

94.53 

9 21  23 

1702.4 

-32.92 

35.17 

3798.91 

2.91 

140.38 

231.22 

55.93 

2 18  33 

3198.9 

-I  .58 

I 34 . 1 7 

RL 

147.89 

lal 

-.00 

LOL 

54.71 

VL 

RP 

108.90 

LAP 

-1.88 

LOP  289.99 

VP 

RC 

90.065 

CL 

14.39 

CP 

16.32 

TAL 

PL Al« TOCENTRIC  CONIC 

C3 

19.809 

VHL 

4.451 

OLA 

21.27  RAL 

MIO-COURSE  CXECUTIOW  ACCURACV 
BAU  .4475  SCT  4319.4  SCR  1491.3  SC3  1512.6 

FAU  .09657  RRT  -.9728  RRF  -.9751  RTF  .^23 

BSP  13503  see  4569.6  R23  .Ol^  RI3  -.9950 

FSP  -5355  SCI  4557.8  SC2  327.4  THA  161.33 

Flight  tike  200.oo 

DISTANCE  559.478 

6.58  A7L  87.71  235.29  130.61 

3.05  A7P  91.30  TAL  145.51  TAP  20.^ 


ORBIT  CETERHINATIW  ACCLWACT 
ST  2322.7  SR  595.5  SS  2887.1 


CRT  -.9569  CRS 
LSA  3749.1  MSA 
Eli  2391.9  El2 


,9584  CST-i.OOOO 
169.5  SSA  12.9 
168.0  ALF  166.14 


arrival  date  JUN  5 1969 


27.904  CAL 
37.701  CAP_ 

36.80  7AF  122.54_ETS  10.74  7A£  134.58  ETE  163.55 

13.15  RAO  6567.8  11.882  PTM  2.11  3^567  OPA  6.37  RAP  34?. 06  ECC  1.3260 


tee  .17433  INC  2.2863  Vl  30-126 
RCA  107.84  APO  153.38  V2  34.799 
7AC  77.18  ETC  168.67  ClP-124. 09 


LNCH  ATMTN 

LNCH  time 

L-I  TI^C 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

iNJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 24  24 

2944.83 

-ZB.ZZ 

92.41 

242.15 

87.51 

6 13  28 

2344  .6 

-28.26 

83.75 

90.00 

23  31  27 

4123.40 

-2.43 

167,71 

234.88 

61 .78 

24  40  M 

3523.4 

'6.19 

162 .04 

100.00 

7 0 14 

2635.80 

-29.88 

69.73 

242.21 

89.16 

7 44  10 

2035.8 

-29.68 

60.93 

100.00 

0 42  14 

3907.66 

-.98 

151.04 

234.07 

60.12 

1 47  22 

3307.7 

-4.94 

144.50 

110,00 

8 39  0 

2326.80 

-34.03 

46.15 

242.10 

93.41 

9 17  47 

r726.8 

-33.19 

37.02 

110,00 

1 19  57 

3789.43 

2.55 

139.88 

231 .87 

55.90 

2 23  7 

3189.4 

'1  .95 

J 33 . 68 

DIFFERENTIAL  CORRECTIONS 
TOE  1.7667  TRA  2.7479  TC3-1 .7461  BAO  .4745 

ROE  -.2648  RRA  - .8903  RC3  -4025  FAU  .09083 

FOE  6.2806  FRA  9.9244  FC3-3.9696  BSP  J4605 

BOE  1.7864  BRA  2.8886  BC3  1-7919  FSP  -5044 


HIO-COURSE  E«CUTION  ACCURACT 
SCT  4690.3  SCR  1325.6  SC3  1408.7 
RRT  -.9652  RRF  -.9663  RTF  .9929 
see  4874.0  R23  .0118  R13  -.9933 

SCI  4862.5  SC2  334.5  THA  164.67 


ORBIT  determination  ACCURACY 


ST 

2543.9 

SR 

502.4 

SS 

2796.0 

CRT 

-.9357 

CRS 

.9378 

CST- 

'1 .0000 

LSA 

3809.3 

MSA 

174.7 

SSA 

12.7 

Eli 

2587.2 

EL2 

174.3 

alf 

169.48 

LAUNCH  DATE  NOV  17  1968 


FlICHT  TIME  202.00 


ARRIVAL  CATE  JUN  7 J969 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54. 7l 

RP  108.91  LAP  -2.03  LOP  293.15 

RC  92,449  CL  14.75  CP  15.10 

PlA>C TOCENTRIC  CONIC  

C3  20.495  VHL  4.527  DlA  2! .73  RAL 


distance  545.639 

VL  27.897  CAL  6.72  A7L  87.61  MCA  238.46  SNA  130.56  ECC  .17627  INC  2.3850  VI  50.126 

VP  37.692  CAP  3,47  A7P  91.25  TAL  145.12  TAP  23.58  RCA  107.55  APO  153.58  V2  34.795 

7AL  36.63  7AP  126.61  ETS  11.48  7AE  132.42  ETE  165.69  7AC  76.58  ETC  168.54  CtP-12fl.l4 


13.30  RAO  6567.8  VEl  11.911  PTH  2.12  VHP  3-708  OPA  4.92  RAP  341.74  ECC  1 .3373 


LNCH  ATMTH 

LNCH  TIME 

L-I  TTME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

iNJ  2 LONG 

90.00 

5 19  12 

2973.94 

-28.11 

94.53 

243.09 

86.45 

6 8 

46 

2373.9 

-28.31 

85.87 

90.00 

23  37  51 

4110.51 

-2.85 

166.99 

235.71 

61  .81 

24  46 

22 

3510.5 

-6.59 

160.31 

100.00 

6 55  44 

2662.65 

-29.84 

71.73 

243.19 

88.11 

7 40 

7 

2062.6 

-29.78 

.62-92 

lOD.DO 

0 47  56 

3897.04 

-1 .34 

150.46 

234 .87 

60,13 

1 52 

53 

3297.0 

-5.30 

143.91 

110.00 

8 35  45 

2349.77 

-34.11 

47.94 

243.17 

92.36 

9 14 

55 

1749.8 

-33-41 

38.77 

110.00 

1 24  25 

3782.69 

2.29 

139.53 

232.61 

55.88 

2 27 

27 

3182.7 

-2.20 

133.32 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  1.9394 

TRA  2.9880 

TC3- 1.7883 

BAU  .4996 

SCT 

5021.9  SCR  1179.0  SC3  1303.7 

ST  2742.1 

SR  420.4 

SS  2698.5 

ROE  -.2044 

RRA  -.8106 

RC3  .3554 

FAU  .08280 

RRT 

-.9545  RRF  - 

.9i47  HIF 

.9931 

CRT  -.9021 

CRS  .9053 

CST-1 .0000 

FOE  5.9358 

FRA  9.3194 

FC3-3.4976 

BSP  15651 

sea 

5158.5  R23 

.0076  «J3  - 

.9934 

LSA  3865.8 

MSA  179-7 

SSA  12-7 

aOE  1.9502 

BRA  3.0960 

60  1.8233 

FSP  -4712 

SCI 

5147.0  SC2 

342.9  THA  167.31 

Eli  2768.3 

El2  179.7 

AlF  172.09 

LAUNCH  DATE  NOV  1 7 1968 
HELIOCENTRIC  CONIC 

54.71 
296.31 

u.do 

PLANE  TOCENTRIC  CONIC 


flight  time  204.00 


ARRIVAL  CATE  JUN  9 1969 


RL 

147 

.89 

LAL 

-.00 

RP 

108 

.92 

LAP 

-2.18 

RC 

94.840 

CL 

15.04 

VL  27.889 
VP  37.682 
7AL  36.42 


CAL 

CAP 


DISTANCE  551.772 
6.88  Aa  87.52  HCA  24J  .62  »»A  130.50 
3.90  ATP  91.18  TAL  144.71  TAP  26.33 


ECC  .17849  INC  2.4772  VI  30.126 

. RCA  107.21  APO  153.80  V2  34.791 

TAP  130.39  ETS.  12.13  7AE  130,41  ETC  167.42  7AC  76.24  ETC  168.37  ClP-13J,90 


C3  21 .260 

VHL 

4.611 

OLA  Z2,ti  RAL  13.51 

wo  6*67.9  VEL  11.943 

PTH  2.13 

VHP  3.866 

OPA  3.69 

RAP 

34J .63 

ECC 

1 .3499 

LNCH  ATMTH 

LNCH  TIME 

L-1  time 

INJ  LAT 

INJ  LCM  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

14  51 

3001.39 

-27.96 

96. *3  244.12 

85.46 

6 4 

52 

2401  .4 

28.32 

87.88 

90.00 

23 

43  52 

4100.66 

-3.16 

166.44  236.63 

61 .85 

24  52 

13 

3500.7 

-6.90 

159.75 

100.00 

6 

52  3 

2687.97 

-29.77 

73.61  244.23 

87.13 

7 36 

51 

2088  .0 

•29.85 

64.80 

100.00 

0 

53  17 

3889.32 

-1.60 

1*0.03  23*. 76 

60.15 

1 58 

7 

3289.3 

-5.56 

143.49 

110.00 

8 

33  IJ 

2371.55 

-34.16 

49.64  244.32 

91.35 

9 12 

43 

177J .6 

'33.60 

40.4  5 

110.00 

J 

28  36 

3778.49 

2.13 

139.31  233.43 

55.88 

2 31 

37 

3178.5 

-2.36 

133.11 

DIFFERENTIAL  CORRECTIONS 

NIO-COORSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOC  2.1035 

TRA 

3.2189 

TC3-1 .8120  BAU  .5227 

SCT  *316.9  SCR  1031 .0  SC3  1201 .2 

ST  2917,6 

SR 

350.4 

SS 

2597.8 

ROE  -.1482 

RRA 

-.7406  RC3  .3139 

FAU  .07486 

RRT  -.9403  RRF  - 

.9396  RTF  . 

.9932 

CRT  -.8487 

CRS 

.8532 

CST 

-.9999 

FOE  5.5829 

FRA 

8.7333  FC3-3.0486  BSP  16632 

see  5419.8  R23 

.0046  RJ3 

.9934 

LSA  3917.9 

MSA 

184.4 

SSA 

12.6 

BOE  2,1067 

BRA 

3.3030  BC3  1.8389 

FSP  -4375 

SGI  5408.4  SC2 

351.6  THA  169.43 

Eli  2932.8 

El2 

184.4 

alf 

174.16 

36 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


LAUNCH  cate:  NOV  17  1^66 


HtLlOCENTRIC  CONIC 

RL  U7.89  LAl  -.00  LOL  5A.71  VL  27.880  OAL 

RP  108.93  LAP  -2.52  LOP  299.47  VP  37.673  GAP 

RC  97.236  OL  15.26  CP  13.00  7Al  36.16  ZAP 

PLANETOCENTRIC  CONIC 

C3  22.113  VHL  4,702  ClA  22.48  RAL  13.77  RAO 


Flight  time  206.00 
DISTANCE  557.877 


ARRIVAL  DATE  JUN  JI  1969 


LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

90.00 

5 11 

18 

3027.33 

-27.83 

90.00 

23  49 

31 

4093.70 

-3.39 

100.00 

6 49 

7 

2711 .95 

-29.67 

100.00 

0 58 

19 

3884 . 32 

-1.77 

IIO.OO 

8 31 

16 

2392.34 

-34.18 

110.00 

1 32 

39 

3776.69 

2.06 

AZL  87.44 

HCA 

244 . 78 

SNA 

130.44 

ECC  .18098 

INC  2.5641 

VI  30.126 

AZP  91 .09 

TAL 

144.27 

TAP 

29.05 

RCA  106.83 

APO  154.05 

V2  34.788 

ETS  12.70 

ZAE 

128.56 

ETE 

168.83 

ZAC  76.14 

ETC  168.16 

ClP-1 35.37 

VEL  11.979 

PTH 

2.13 

VHP 

4.041 

DPA  2.64 

RAP  341 .73 

ECC  1 .3639 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

245.22 

84.52 

6 

1 46 

2427.3 

-28.29 

89.78 

237.62 

61  .87 

24 

57  45 

3493.7 

-7.12 

159.36 

245.39 

86.20 

7 

34  19 

2111  .9 

-2^.88 

66.58 

236.73 

60.15 

2 

3 4 

3284 . 3 

-5.73 

143.21 

245.55 

90.39 

9 

11  9 

1792.3 

-33.75 

42.05 

234.34 

55.87 

2 

35  56 

3176.7 

-2.43 

133.01 

differential  CORRECTIONS 


INJ  LONG 
98.4] 

166.05 
75.38 
149.76 
51.27 
139.21 

MIO-COURSC  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACT 


TDE 

2.2600 

TRA 

3.4436 

TC3-1 .8179 

BAU 

.5436 

SGT  5578.9  SCR 

940.3 

SG3 

1103.5 

ST 

3072.6 

SR 

293.3 

SS 

2497,2 

ROE 

- .0962 

RRA 

-.6794 

RC3 

,2773 

FAU 

.06718 

RRT 

-.9219  RRF 

-.9204 

RTF 

.9932 

CRT 

-.7648 

CRS 

.7711 

CST 

-.9999 

FOE 

5.2357 

FRA 

8.1792 

FC3-2,6299 

BSP 

17541 

see 

5657.5  R23 

.0025 

R13 

-.9932 

LSA 

3965 . 7 

MSA 

188.7 

SSA 

12.7 

BOE 

2.2620 

BRA 

3. 5100 

BC3  ) 

1 .8389 

FSP 

-4045 

SGI 

5646.1  SG2 

360.0 

THA 

171  .13 

ELI 

3080.8 

EL2 

188.5 

alf 

175.81 

LAUNCH  DATE  NOV  17  1968 

heliocentric  CONIC 
RL  147.89  LAL  -.00  LOL  54. 7|  VL 

RP  108.94  LAP  -2.43  LOP  302.63  VP 

RC  99.636  GL  15.42  GP  12-10  ZAL 

PLANETOCENTRIC  CONIC 
C3  23-061  VHL  4.802  OLA  22-77  RAL 


flight  time  208.00 
DISTANCE  563.952 

7.26  A2L  87.35  MCA  247.94  SMA  130.37 
4.78  AZP  90.99  TAL  143.79  TAP  31.74 


ARRIVAL  CATE  JUN  13  1969 


27.870  gal 
37.663  GAP 

35.87  ZAP  137.17  CTS  13.23  7A£  126.88  ETE  169.98 
14.08  RAO  6967.9  VEL  12.018  PTH  2.15  VHP  4.230  OPA  1.79  RAP  342.02  ECC  1 .3795 


ECC  .18376  INC  2.6466  VI  30-126 
RCA  106.41  APO  154.32  V2  34.786 
ZAC  76.27  ETC  167.95  ClP-138.59 


LNCH  AZMTH 

LNCH  TIPC 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 8 31 

3051 .91 

-27.65 

100.19 

246.40 

83.65 

5 59  23 

2451 .9 

-28.24 

91  .58 

90.00 

23  54  48 

4089.52 

-3.52 

165.81 

238.70 

61 .88 

25  2 57 

3489.5 

-7.25 

159.12 

100.00 

6 46  53 

2734.74 

-29.56 

77.07 

246.61 

85.32 

7 32  28 

2134.7 

-29.89 

68.28 

100.00 

1 3 3 

3881.92 

-1.85 

149.63 

237.77 

60.16 

2 7 45 

3281 -9 

-5.81 

143.08 

110.00 

8 29  57 

2412.29 

-34.18 

52.82 

246.86 

89.47 

9 10  9 

1812.3 

-33.88 

43.59 

110.00 

1 36  28 

3777.14 

2.08 

139.24 

235.32 

55.87 

2 39  25 

3177.1 

-2.41 

133.03 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4128  TRA  3.6674  TC3-1 .8036  8AU  .5611 

ROE  -.0485  RRA  -.6262  RC3  .2446  FAU  .05957 

FOE  4.9082  fra  7.6694  rC3-2-2362  BSP  18306 

0OE  2.4133  BRA  3.7205  BC3  1-8201  FSP  -37l2 


LAUNCH  CATE  NOV  17  1968 

HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71  VL 

RP  108.94  LAP  -2.58  LOP  305.79  VP 

RC  102.038  GL  15.51  GP  11.28  ZAL 

PLANETOCENTRIC  CONIC 


MIO-COURSC  CXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT  5814.4  SCR 

845.6  SG3 

1012.7 

ST 

3211. 9 SR 

250.0 

SS 

2401  .2 

RRT  -.8987  RRF 

-.8964  RTF 

.9929 

CRT 

-.6390  CRS 

.64  74 

CST 

-.9999 

see  5875.6  R23 

.0010  R13 

-.9930 

LSA 

4013.4  MSA 

192.7 

SSA 

12.7 

SGI  5864.1  SG2 

367.7  THA 

172.52 

ELI 

3215.9  EL2 

192.0 

alf 

177.14 

FLIGHT  TIME 

210.00 

ARRI VAL 

CATC 

JUN 

15  1969 

27.859  gal 
37.653  GAP 


distance  569.996 

7.48  AZL  87.27  HCA  25J.10  SMA  130.29  ECC  .18684  INC  2.7254  VI  30-126 
5.23  A7P  90.88  TAL  143.30  TAP  34.40  RCA  105.94  APO  154.63  V2  34.784 


35.54  ZAP  140.21  ETS  13-73  ZAE  125.35  ETE  170.92  ZAC  76.61  ETC  167.75  ClP-UI.58 


C3  24.115 

VHL  4.911 

CLA  23.02 

RAL  14.44 

RAD  6568.0 

VEL  12.062 

PTH  2.16 

VHP 

4.435 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

90.00 

5 6 26 

3075.24 

-27.47 

101 .87 

247.66 

82.83 

5 

57  42 

90.00 

0 3 39 

4088.03 

-3.57 

165.73 

239.84 

61  .89 

1 

11  47 

100.00 

6 45  18 

2756.48 

-29.43 

78.67 

247.91 

84.48 

7 

31  15 

100.00 

1 7 28 

3882.03 

-1  .84 

149.65 

238.88 

60.^16 

2 

12  10 

1 10.00 

8 29  10 

2431 .52 

-34.16 

54.35 

248 .24 

88.58 

9 

9 *2 

IIO.OO 

1 40  6 

3779.75 

2.18 

139.37 

236.37 

55-88 

2 

43  5 

differential 

CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

OPA  1 .10  RAP 
PO  CST  TIM  INJ 
2475.2 

3488.0 

2156.5 

3282.0 

1851 .5 
3179.8 


342.49  ECC  1 .3969 
2 LAT  INJ  2 LONG 


-28.17 

-7.30 

-29.88 

-5.80 

-35.98 

-2.32 


93.28 
159.04 
69.89 
143.08 
45.09 
133.1  7 


ORBIT  determination  ACCURACY 


TDE  2.5570  TRA  3.8868  TC3-1 .7801  6AU  .5781 
ROE  -.0038  RRA  -.5791  RC3  .2169  FAU  .05287 
FOE  4.5905  FRA  7.1927  FC3-1 .8979  BSP  19067 
BOe  2.5570  BRA  3.9297  6C3  1.7932  FSP  -3417 

LAUNCH  CATE  NOV  17  1968 


HELIOCENTRIC  CONIC 
RL  147.89  LAL  -.00  LOL  54.71 

RP  108-95  LAP  -2.70  LOP  308.96 

RC  104.441  GL  15.56  GP  10.55 

PLANETOCENTRIC  CONJC 
C3  25.286  VHL  5-028  OLA  23.23  RAL 


VL^  27.847 
VP  37.644 
ZAL  35.  J 7 


SGT  6019.6  SCR  764.4  SC3  927.8 
RRT  -.8699  RRF  -.8668  RTF  .9927 
see  6067.9  R23  -.0003  R13  -.9927 
SGI  6056.3  SG2  374.7  THA  173.67 

flight  time  212.00 
DISTANCE  576.007 

CAL  7,72  AZL  87,20  HCA  254.26  SMA  130.20 

GAP  5.68  AZP  90.76  TAL  142.78  TAP  37.04 

ZAP  143.03  ETS  J4.22  ZAC  123.97  ETE  171.71 


14.84  RAO  6568.0  VEl  12.110  PTH  2.17  VHP  4.653 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

5 5 3 

3097.44 

-27.27 

103.47 

249.00 

82.05 

5 

56  40 

90.00 

0 8 13 

4089.14 

-3.53 

165.79 

241.05 

61.89 

1 

16  22 

100.00 

6 44  21 

2777.28 

-29.28 

80.20 

249.28 

83.69 

7 

30  38 

100.00 

1 11  36 

3884.54 

-1.76 

149.77 

240.07 

60.15 

2 

16  21 

110.00 

8 28  54 

2450.15 

-34.12 

55.78 

249.71 

87.72 

9 

9 45 

IIO.OO 

1 43  32 

3784.43 

2.36 

139.62 

257.50 

55.89 

2 

46  37 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

TOE  2.6968  TRA  4.1075  TC3-I.7436  BAU  .5930  SGT  6201.3  SGR  695.3  SG3  849.8 

ROE  .0379  RRA  -.5375  RC3  .1925  FAU  .04665  RRT  -.8351  «RF  -.8312  RTF  .9924 

FOE  4.2940  FRA  6.7580  FC3-1 .5971  BSP  19755  SGB  6240.1  R23  -.0014  R13  -.9924 

BOE  2.6970  BRA  4.1425  BC3  1.7542  FSP  -3140  SGI  6228.5  SG2  380-8  THA  174.63 


ST  5329,9 

SR 

220.4 

SS 

2304 . 5 

CRT  -.4621 

CRS 

.4727 

CST 

-.9999 

LSA  4050.7 

MSA 

196.3 

SSA 

12.7 

ELI  3331.4 

El2 

195.3 

AlF 

178.24 

ARRIVAL 

CATE 

JUN 

17  196b 

ECC  .19024 

INC 

2.8013 

VI 

30.126 

RCA  105.43 

APO 

154.97 

V2 

34.783 

ZAC  77.13 

ETC 

167.55 

CtP 

'144.36 

DPA  .57 

RAP 

343.12 

ECC 

1 .4161 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2497.4 

- 

28.09 

94.90 

3489.1 

-7.27 

159.10 

2177.3 

- 

29.84 

7l  .44 

3284 .5 

-5.72 

143.22 

1850.2 

- 

54.06 

46.54 

3184.4 

-2.14 

133.42 

ORBIT  determination  ACCURACY 

ST  3432.1 

SR 

204.6 

SS 

2211  .6 

CRT  -.2465 

CRS 

• 2591 

CST 

-.9999 

LSA  4083.2 

MSA 

199.6 

SSA 

12.7 

ELI  3432.5 

EL2 

198.3 

alf 

179.16 

37 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATC  NOV  1 7 1 TLICHT  TIME  ?14. DO  AfffflVAt  CATC  JUN  19  1969 

NCLiOCCNTffIC  CONIC  DISTANCE  561 .98? 

HL  JA7.09  LAl  -.00  LOt  54. 7j  VL  27.834  CAL  7.99  A7u  87.13  MCA  257.42  SMA  130.11  tCC  .19397  INC  2.8749  vi  30.126 

ffP  106.95  lap  -2.81  LOP  312.12  VP  37.634  CAP  6.15  A7P  90.63  TAL  142.24  TAP  39.66  PCA  104.87  APO  1 55.35  V2  34.783 

PC  106.844  Cl  15.55  CP  9.89  7Al  34.77  7AP  145.66  ETS  14.72  7aC  122.73  ETC  1 72.36  7aC  77.82  ETC  167.36  ClP-M6.95 

plaktocentpic  conic 

C3  26.586  VHL  5.156  CLA  23.40  PAu  15.27  PAD  6568-1  VEL  12.164  PTH  2.18  VHP  4.886  CPA  .17  PAP  343.89  ECC  1 .4575 


LNCH  A/MTH 

LNCH  time 

L-i  time 

INJ  LAT 

INJ  LOnC 

, INJ  RT  ASC 

INJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 4 19 

3118.59 

-27.06 

104.96 

250.41 

81.32 

5 56 

17 

2518.6 

-27.98 

96.44 

- 

90.00 

0 12  26 

4092.81 

-3.42 

166.00 

242.33 

61.87 

1 20 

39 

3492.8 

-7.15 

159.31 

100.00 

6 43  59 

2797.23 

'29.12 

81.66 

250.74 

82.94 

7 30 

36 

2197.2 

-29.79 

72.92 

100.00 

1 15  27 

3889.40 

-1.59 

150.04 

241.32 

60.15 

2 20 

16 

3289.4 

-5.56 

143.49 

110.00 

8 29  7 

2468.29 

-34.06 

57.19 

251.25 

86.89 

9 ID 

16 

1868.3 

-34.11 

47.95 

110.00 

1 46  48 

3791 .10 

2.61 

139.97 

238.70 

55.90 

2 49 

59 

3191 .1 

-1  .88 

133.76 

differential  CORRECTIONS 

MIO- 

■CCURSE  EXECUTION  ACCURACY 

CRBIT  DETERMINATION  ACCURACY 

TOE  2.8334 

TRA  4.3315 

TC3-I .6960 

6AU  .6059 

SCT 

6362.0  SCR  636.8  SC3 

778.6 

ST  3520.1 

SR  200.9 

SS 

2123. 3 

ROE  .0769 

RRA  -.5004 

RC3  .1709 

FAU  .04093 

RRT 

-.7940  RRf  - 

.7892  RTF 

.9920 

CRT  -.0243 

CRS  .0382 

CST 

-.9999 

FOE  4.0201 

FRA  6.3636 

FC3-1 .3326 

eSP  20384 

see  6393.8  R23  - 

.0023  R13  - 

.9920 

LSA  4110.8 

MSA  202 . 5 

SSA 

12.6 

BOE  2.8345 

BRA  4.3603 

0C3  1.7046 

FSP  -2885 

SCI 

6382.2  5C2  : 

585. 9, THA  175.44 

ELI  3520.1 

El2  200.9 

ALF 

179.92 

- 

LAUNCH  DATE  NOV  17  1968 

Flight  time  2i6.ee. 

ARRIVAL  CATE 

JUN 

21  1969 

* 

HELIOCENTRIC  conic 

distance  587.919 

RL  147.89 

LAL  -.00 

LOL  54.71 

VL  27.820 

GAL  6.27  A2l  97.05 

HCA  260.58 

SMA  130.02 

ECC  .19605 

INC  2.9466 

VI 

30.126 

RP  108.94 

LAP  -2.91 

LOP  315.28 

VP  37.625 

GAP  6.63  ATP  90.48 

TAL  141,67 

TAP  42.25 

RCA  104.27 

APO  155.77 

V2 

34 .784 

RC  109.246 

Cl  15.50 

CP  9,30 

TAl  34.34 

lAP  148.12  ETS  15.24 

TAE  121.60 

ETE  172.92 

TAC  78.66 

ETC  167.20 

CLP 

-149.37 

PLAICTOCENTRIC  conic 

C3  28.032 

VHL  5.295 

OLA  23.53 

RAL  15.74 

RAO  6568. 

1 VEL  12.223 

PTH  2.20 

VHP  5. 

.132 

OPA  -.09 

RAP  344.79 

ECC 

1 .461  3 

■ 

lnch  atmth 

LNCH  TI>C 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  A5C 

INJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 4 12 

3138.77 

-26.84 

106.42 

251.91 

80.63 

5 56 

30 

2538.8 

-27.86 

97.90 

90.00 

0 16  18 

4098.97 

-3.22 

166.34 

243.67 

61.85 

1 24 

37 

3499.0 

-6.96 

159.66 

- 

100.00 

6 44  10 

2816.43 

-28.95 

83.06 

252.26 

6Z.2Z 

7 31 

6 

2216.4 

-29.73 

74 .34 

= 

100.00 

1 19  I 

3896.54 

-1.35 

150.43 

242.63 

60.14 

2 23 

57 

3296 . 5 

-5.32 

143.89 

110.00 

8 29  47 

2486 .02 

-33.98 

58.57 

252.87 

86.07 

9 11 

13 

1886.0 

-34.15 

49.33 

110.00 

I 49  53 

3799.71 

2.94 

140.42 

239.96 

55.93 

2 53 

13 

3199.7 

-1.55 

1 34 .21 

- 

CIFFEPENTIAL  corrections  MIO-COURSC  execution  accuracy  OR8IT  OETERHINATION  ACCUPACr 

TOE  2.9679  TRA  4.5612  TC3-1 .6376  8AU  .6163  SCT  6504.3  SCR  587.3  SC3  713.9  ST  3595.4  SR  206.3  SS  2039.6 

ROE  .1138  RRA  -.4672  RC3  .I5l7  FAU  .03564  RRT  -.7464  RRf  -.7408  RTF  ,9917  CRT  .1725  CR5  -.1580  CST  -.9999 

FDE  3.7682  FRA  6.0078  FC3-1 .1008  6SP  20940  SC6  6530.8  R?3  -.0031  Rl3  -.9917  lSA  4J33.6  MSA  205.0  SSA  12.8 

BOE  2.9701  BRA  4.5850  8C3  1.6446  F5P  -2649  SCI  6519.1  SC2  390-0  THA  176.13  Etl  3595.5  El2  203.2  AlF  .57 


launch  cate  NOV  17  1968  FlICHT  TIME  218.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  593.815 

RL  147.89  LAl  -.00  LOL  54.7]  VL  27.806  CAL  8.59  A7t  86.98  MCA  263.74  SMA  129.91  ECC  .20252  INC  3.0l7l  vi  30.126 

RP  108.94  LAP  -3.00  LOP  318.45  vP  37,6l5  CAP  7.12  A7P  90.33  TAl  141.09  TAP  44.83  RCA  105.60  APO  156.23  V2  34.785 

RC  111.645  CL  15.42  CP  8.7?  7AL  33.88  7AP  150.43  ET5  15.80  7AE  120.59  ETE  173.39  7AC  79.63  ETC  167.05  ClP-151.65 

planetocentric  conic 

C3  29.641  VHL  5.444  CLA  23.63  RAL  16.24  RAO  6568.2  VEL  12.289  PTh  2.21  VHP  5.393  CPA  -.25  RAP  345.80  ECC  1 .4878 


lnch  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 4 40 

3158.06 

-T6.62 

107.79 

255.47 

79.98 

5 57  18 

2558.1 

-27.74 

99.30 

90.00 

0 19  49 

4107.57 

-2.94 

166.82 

245.07 

61.82 

1 28  16 

3507.6 

-6.69 

160.15 

100.00 

6 44  53 

2834.96 

'T8.77 

84.41 

Z5J.87 

81,53 

7 32  8 

2235.0 

-29.65 

75.7? 

ItXl.OD 

1 22  17 

3905,91 

-1  .04 

150.95 

244.01 

60.12 

2 27  23 

3305.9 

-5.00 

144  .4  I 

110.00 

8 30  51 

2503.42 

-33.89 

59.92 

254.56 

85.28 

9 12  34 

1903.4 

-34 .18 

50.69 

no. 00 

1 52  48 

3810.21 

3.34 

140.97 

241 .28 

55.96 

2 56  19 

3210. '2 

-1.15 

1 34 . 76 

differential  CCRRECTIONS  HiO-COURSiE  execution  ACCURACV  ORBIT  determination  accuracy 

TOE  3.1044  TRA  4.8016  TC3-J.5666  0AU  .6251  SCT  6633.7  SCR  545.7  SC3  655.7  ST  3662.5  SR  217.1  SS  1962.9 

ROE  .1485  RRA  -.4370  RC3  .1341  FAU  .03059  RRT  -.6926  RRT  -.6861  RTF  .9912  CRT  .3286  CRS  -.3141  CST  -.9999 

FOE  3.5423  FRA  5.6913  FC3  -.8936  BSP  2l37l  SC6  6656.1  R23  -.0039  R13  -.9912  USA  4155.9  MSA  207.0  SSA  12.8 

BOE  3.1079  BRA  4.8214  BC3  1-5723  FSP  -2423  SCI  6644.5  SC2  393.0  THA  176.73  ElI  3663.2  El2  205.0  AlF  i.J2 

launch  GATE  NOV  17  1968  FLIGHT  TIME  220.00  ARRIVAL  DATE  JUN  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  599.666 

Rl  147.89  LAl  -.00  L<x  54.71  VL  27.791  CAL  8.93  AK  86.91  HCA  266.90  SMA  129.81  ECC  .20  740  InC  3.0868  V]  30.126 

RP  106-93  LAP  -3.08  LOP  321.61  VP  37.606  CAP  7,62  ATP  90.17  TAL  140.50  TAP  47.40  RCA  lO?  .69  APO  156.73  V2  34,787 

RC  114.042  Cl  15.29  CP  8.29  TAL  33.40  TAP  l52.€0  £TS  16.41  TA£  119.67  ETE  173.79  7AC  80.72  ETC  166.92  ClP-153.79 

Planetocentric  conic 


C3  31.434 

VHL 

5.607 

OLA  23.70 

RAL  16.77 

RAO  6568. 

3 VEL  12.361 

PTH  2.23 

VHP  5, 

.669 

OPA  - . 30 

RAP 

346.92 

ECC 

1,5173 

LNCH  ATMTH 

lnch  TIME 

L-I  Tire 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INj 

( 2 LAT 

INJ 

2 LONC 

90.00 

5 

5 42 

3176.53 

-26.40 

109.09 

255.12 

79.36 

5 58 

38 

2576.5 

' 

•27.60 

100.63 

90.00 

0 

22  58 

4118.58 

-2.59 

167.44 

246.52 

62.79 

1 32 

37 

5518.6 

-6.34 

160.77 

100.00 

6 

46  5 

2852.89 

-28.59 

85.71 

255.54. 

80.87 

7 33 

57 

2252.9 

- 

29.55 

77.04 

100.00 

1 

25  17 

3917.45 

-.64 

152.58 

245.44 

60.12 

2 30 

34 

3317,5 

'4.62 

145 .04 

110.00 

8 

32  18 

2520.56 

-33.79 

61 .25 

256.33 

84.50 

9 24 

19 

1920.6 

- 

34.18 

52.03 

no.oo 

1 

55  33 

3822.55 

3.81 

241.61 

B42.67 

56.00 

2 f9 

15 

3222.5 

'.68 

135.40 

)ifferential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

CRBIT  determination  ACCURACY 

TOE  3.2369 

TRA 

5.0477 

TC3-1.4926  BAU  .6292 

SCT 

6744.0  SCR 

520.5  SC3 

602.3 

ST  3715.0 

SR 

231 .1 

SS 

1888.3 

ROE  .1822 

RRA 

-.4088 

RC3  .1187  FAU  .02621 

RRT 

-.6325  RRF  - 

.6253  RTF 

.9908 

CRT  .4476 

CRS 

-.4333 

CST 

'.9998 

FOE  3.3312 

FRA 

5.4025 

FC3  -.7219  BSP  21830 

see 

6763.3  R23  - 

.0046  R23  - 

.9908 

LSA  4168.6 

MSA 

208.7 

SSA 

12.7 

BOE  3.2421 

BRA 

5.0642 

BC3  1.4973 

FSP  -2228 

SC] 

6752  .8  SC2 

394,9  THA  177.25 

ELI  3716.5 

El2 

206.6 

ALF 

1 .60 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  OATC  NOV  18  1968  FLIGHT  TIHC  70.00  ARRIVAL  CATE  JAN  27  1969 

HClIOCENTRIC  conic  distance  122.257 

RL  U7.86  LAL  .00  LOt  55.72  VL  13.864  CAL  40.41  A7L  89.20  HCA  26.77  SNA  82.80  ECC  .88221  INC  .8001  VI  30.133 

RP  107.72  LAP  .36  LOP  82.49  VP  29.544  GAP  -60.41  A7P  89.29  TAL  173.12  TAP  199.89  RCA  9.75  APO  155.84  V2  35.1  79 

RC  103.094  GL  .39  GP  -1.18  7AL  64.47  7AP  39.27  ETS  176.17  7AE  127.68  ETE  183.26  7AC  39.15  ETC  153.12  ClP  39.25 

PLANETOCENTRIC  CONIC 

C3  470.666  VHL  21  .695  OLA  -3.11  RAL  351.81  RAO  6572.3  VEL  24.330  PTH  3.32  VHP  32.730  OPA  -23.29  RAP  304.76  ECC  8.74  60 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 22  57  2738.22  -27.90  77,33  256.91  95.05  8 8 35  2138.2  -26.91  68.80 

90.00  183449  5575.21  28.25  260.37  260.23  91.99  20  7 44  4975.2  28.23  251.70 

lOO.DO  8 42  51  2480.51  -29.48  58.22  256.75  95.20  9 24  II  1880.5  -28.44  49.56 

100.00  195736  5308.15  29.84  240.79  260.29  91.94  21  26  4 4708.2  29.79  231.99 

110.00  9 47  45  2277.30  -33.77  42.31  256.27  95.67  10  25  43  1677.3  -32.61  33.27 

110.00  21  911  5084.13  34,14  223.95  260.46  91.82  22  33  55  4484.1  34.02  214.71 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACT 

TOE- 1.0235  TRA-2.4015  TC3  -.1033  6AU  .6504  S6T  823.0  SCR  461.1  SG3  21.2  ST  331 .0  SR  411.6  SS  336.7 

ROE-1.5388  RRA  .8208  RC3  -.0041  FAU  .01003  RRT  -.0530  RRF  .0475  RTF  -.6135  CRT  .7153  CRS  .7579  CST  ,9962 

FDE  .3839  FRA  .7862  FC3  -.0185  BSP  1957  SOB  943.4  R23  -.0002  R13  .6137  tSA  584.5  MSA  224.7  SSA  14.2 

BOE  1.8481  BRA  2.5379  6C3  .1034  FSP  -43  SCI  623.5  SC2  460.1  THA  177.53  ElI  491.3  El2  193.8  ALF  53.53 

LAUNCH  DATE  NOV  18  1968  FLIGHT  TIME  72.00  ARRIVAL  DATE  JAN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  127.229 

RL  147.86  LAL  .00  La  55.72  VL  14.708  CAL  38.23  A7L  88.90  HCA  30.00  SMA  84.06  ECC  .85930  INC  l.lOOl  VI  30.133 

RP  107.69  LAP  .55  LOP  85.72  VP  29.764  CAP  -57.79  A7P  89.05  TAL  172.16  TAP  202.16  RCA  11.83  APO  156.30  V2  35.188 

RC  100.871  CL  .61  CP  -1.20  2AL  63.01  2AP  37,72  ETS  176.13  2AE  127.33  ETE  183.56  7AC  40.70  ETC  154.03  CLP  37.71 

PLANETOCENTRIC  CONIC 

C3  434.794  VHL  20.852  OLA  -2.33  RAL  353.07  RAO  6572.2  VEL  23.582  PTH  3.30  VHP  31.626  DPA  -22.99  RAP  306.57  ECC  8.1556 


LNCH  A7MTH 

LNCH  TIME 

U-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 

22 

10 

2755.42 

-28.00 

78.58 

250.04 

94.43 

8 

8 

5 

2155.4 

-27.09 

70.03 

90.00 

18 

45 

36 

5543.96 

28.31 

258.09 

260.53 

90.85 

20 

18 

2 

4944.0 

28.12 

249.42 

100.00 

8 

42 

26 

2496.53 

-29.57 

59.40 

257.89 

94.59 

9 

24 

2 

1896.5 

-28.62 

50,72 

1(30.00 

20 

8 

3 

5278.10 

29.88 

258.56 

260.55 

90.77 

21 

36 

1 

4678.1 

29.67 

229.76 

110.00 

9 

48 

11 

2290.69 

-33.85 

43.35 

257.47 

95.06 

10 

26 

21 

1690.7 

-32.78 

34.28 

110.00 

21 

18 

47 

5056.70 

34.18 

221.81 

260.61 

90.55 

22 

43 

4 

4456.7 

33.88 

212.58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACT 


TDE-1.0361 

TRA' 

-2.4326  TC3 

-.1105 

BAU 

.6432 

SGT 

860.9 

SGR 

467.6 

SG3 

22.7 

ST 

349.6 

SR 

416.5 

SS 

353.0 

ROE- 1.4963 

RRA 

.8062  RC3 

-.0048 

FAU 

.00997 

RRT 

-.0546 

RRT 

.0492 

RTF 

-.6320 

CRT 

.7145 

CRS 

.7593 

CST 

.9961 

FOE  .4012 

FRA 

.8155  FC3 

-.0199 

BSP 

2072 

SOB 

979.7 

R23 

-.0003 

R13 

.6321 

LSA 

605.1 

MSA 

230.8 

SSA 

14.4 

BOE  1.8200 

BRA 

2.5627  0C3 

.1107 

FSP 

-47 

SGI 

861.4 

SG2 

466.6 

THA 

177.59 

ELI 

504.4 

EL2 

201  .4 

ALF 

52.03 

LAUNCH  DATE  NOV  Ifl  1968  FLIGHT  TIME  74 .00  ARRIVAL  DATE  JAN  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  132.355 

RL  147,86  LAL  .00  La  55.72  VL  15.508  CAL  36.27  A7L  88.65  HCA  33.23  SMA  85.37  ECC  .83566  INC  1 .3470  VI  30.133 

RP  107.67  lap  .74  LOP  88.95  VP  30.178  CAP  -55.32  A7P  88.87  TAL  171.20  TAP  204.44  RCA  14.03  APO  156.71  V2  35.198 

RC  98.647  CL  .04  CP  -1.23  7AL  61.59  7AP  36.21  cfs  176.08  7AE  127.04  ETE  183.87  7AC  42.29  ETC  154.88  CLP  36.19 

PLANETOCENTRIC  CONIC 

C3  401.803  VHL  20.047  OLA  -1.56  RAL  354.28  RAO  6572.1  VEL  22.873  PTH  3.27  VHP  30.558  DPA  -22.67  RAP  308.40  ECC  7.6140 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  iNJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 21  16  2771.96  -28.08  79.78  259.08  93.83  8 7 28  2172.0  -27.25  7i  .21 

90.00  18  56  11  5512.64  28.32  255.79  260.75  89.70  20  28  4 4912.6  27.97  247.14 

100.00  841  53  2511.91  -29.65  60.53  258i96  94.00  92345  1911.9  -28-78  51.84 

100.00  20  18  15  5247.92  29.89  236.31  260.74  89.59  21  45  43  4647.9  29.51  227.53 

110.00  9 48  28  2303.49  -33.92  44.34  258.59  94.48  10  26  51  1703.5  -32.93  35.24 


ilO.OO  21  28  10  5029.10  34.18  219.65  260.69  89.27  22  51  59  4429.1  33.70  210.44 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACT 


TOE-1 .0490 

TRA-2.4648 

TC3 

-.1181 

BAU  .6354 

SGT 

900.4 

SGR 

473.5 

SG3 

24.4 

ST 

367.1 

SR 

420.9 

SS 

369.5 

ROE-1 .4536 

RRA  .7904 

RC3 

-.0057 

FAU  .00993 

RRT 

-.0562 

RRF 

.0509 

RTF 

-.6498 

CRT 

.7133 

CRS 

.7606 

CST 

.9959 

FDE  .41S8 

FRA  ,8451 

FC3 

-.0214 

BSP  2189 

see 

1017,3 

R23 

-.0006 

R13 

.6500 

LSA 

626.3 

MSA 

SSA 

14. r 

BOE  1 , 7925 

BRA  2.5884 

BC3 

.1183 

FSP  -51 

SGI 

901 .0 

SG2 

472.4 

THA 

177.67 

ELI 

517.9 

EL2 

20^.1 

ALF 

50.44 

LAUNCH  DATE  NOV  \B  I960 

flight 

TIME 

76.00 

ARRIVAL 

DATE 

FEB 

2 1969 

HELIOCENTRIC  CONIC  DISTANCE  137.626 

RL  147.86  LAL  .00  La  55.72  VL  16.266  CAL  34.49  A2t  88.45  HCA  36.47  SMA  86.71  ECC  .81150  INC  1 .5546  VI  30.133 

RP  107.64  LAP  .92  LOP  92.18  VP  30.584  CAP  -52.98  A2P  88.75  TAL  170.24  TAP  206.71  RCA  16.35  APO  157.08  V2  35.206 

RC  96.423  CL  1.08  CP  -1.26  2AL  60.22  7AP  34. 7j  ETS  176.02  7AE  126.80  ETE  184.20  7AC  43.91  ETC  155.68  CLP  34.69 

PLANETOCENTRIC  CONIC 

C3  371.639  VHL  19.278  OLA  -.80  RAL  355.44  RAD  6572.0  VEL  22.202  PTH  3.24  VHP  29.524  DPA  -22.32  RAP  310.25  ECC  7.1162 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 20  14  2787.85  -28.14  80.94  260.05  93.25  8 6 42  2187.8  -27.40  72.35 

90.00  19  629  5481.14  28.28  253.49  260.90  88.55  20  37  51  4881.1  27.78  244.86 

100.00  841  13  2526.65  -29.71  61.63  259.94  93.42  9 23  19  1926.7  -28.92  52-91 

100.00  20  28  12  5217.57  29.85  234.06  260.85  88.40  21  55  10  4617.6  29.31  225.30 

110.00  9 48  36  2315.68  -33.98  45.29  259.62  93.92  10  27  12  1715-7  -33.07  36,17 

110.00  21  37  18  5001.30  34.0  217,40  260.69  87.99  23  0 39  4401.3  33.48  208.30 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE-1.0583  TRA-2.4942  TC3  -.1256  BAU  .6249  SCT  939.7  SCR  470,8  SC3  26.3  ST  385.5  SR  424.9  SS  386.1 

ROE-1 .4106  RRA  .7733  RC3  -.0066  FAU  .00991  RRT  -.0582  RRT  .0528  RTF  -.6670  CRT  .7lJ5  CRS  .7617  CST  .9957 

FOE  .4363  FRA  .8740  FC3  -.0231  BSP  2392  SCB  1054,7  R23  -.0005  R1 3 .6671  LSA  647.5  MSA  242.4  SSA  14.9 

BOE  1 .7635  BRA  2.6113  BC3  .1258  FSP  -57  SCI  940.3  SC2  477.7  THA  177.71  ELI  531.2  El2  216-6  ALF  48.90 
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EARTH-VENUS  TRAJECTORIES  « VOL.  4,  1968-69  » 


LAUNCH  GATE  NOV  I a 1968 

heliocentric  conic 

RL  147.86  LAL  ,00  LOL 

RP  107.61  LAP  I. II  LOP 

RC  94.200  CL  1.33  CP 

PlANETOCENTRIC  CONIC 


FlICHT  time  78.00 


arrival  cate  FEB  4 1969 


DISTANCE  143.034 

55.72  VL  16.983  CAL  32.86  A?L  88.27  MCA  39.71  SMA  88.08  ECC  .78701  INC  1.7330  VI  30.133 

95.41  VP  30.981  CAP  -50.75  A7P  88.67  TAL  169.27  TAP  208.98  RCA  18.76  APO  157.41  V2  35.214 

-1.29  7AL  58.90  7AP  33.25  £TS  175.95  7AE  126.62  ETE  184.54  7aC  45.57  ETC  156.43  CLP  33.22 


C3  343.810 

VHL  18.542 

OLA  -.04 

RAL  356.56 

RAO  6571.9 

VEL  21.567 

PTH  3.22 

VHP  28,522 

OPA  -21.95 

RAP  312.12 

ECC  6.6582 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 19  5 

2803.10 

-28.20 

82.05 

260.94 

92.70 

8 5 48 

2203.1 

-27.53 

73.45 

90.00 

19  16  34 

5449.44 

28,21 

251.17 

260.98 

87.39 

20  47  23 

4849.4 

27.55 

242.57 

100.00 

8 40  25 

2540.77 

-29.77 

62.67 

260.85 

92.88 

9 22  45 

1940.8 

-29.05 

53.94 

100.00 

20  37  55 

5187.00 

29.77 

231.79 

260.89 

87.21 

22  4 22 

4587.0 

29.07 

223.06 

110.00 

9 48  37 

2327.28 

-34 .03 

46.19 

260.57 

93.39 

10  27  24 

1727.3 

-33.19 

37.05 

110.00 

21  46  12 

4973.26 

34.04 

215.30 

260.62 

86.70 

23  9 6 

4373.3 

33.21 

206 . 1 6 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1.0706  TRA-2.5268  TC3  -.1336  BAU  .6153 
ROE-1.3674  RRA  .7553  RC3  -.0077  FAU  .00988 
FOE  .4545  FRA  .9054  FC3  -.0249  BSP  2533 
eOE  1.7367  BRA  2.6373  BC3  .1339  FSP  -62 

launch  DATE  NOV  18  1968 


SOT  982.2  SCR 
RRT  -.0596  RRf 
SOB  1094.8  R23 
SCI  982.8  SC2 


483.5  SC3  28.2 
.0544  RTF  -.6837 
'.0007  R13  .6838 
482.4  THA  177.78 


flight  time  80.00 


ST 

405.6  SR 

428.3 

SS 

403.2 

CRT 

.7103  CRS 

.7628 

CST 

.9956 

L5A 

670.1  MSA 

247.7 

SSA 

15. 1 

Eli 

545.7  £l2 

224.1 

alf 

47.19 

arrival 

DATE 

FEB 

6 1969 

HELIOCENTRIC  CONIC 


RL 

147.86 

LAL 

.00  LOL 

55.72 

VL 

RP 

107.59 

LAP 

1 .29  LOP 

^.65 

VP 

RC 

91.981 

CL 

1.60  CP 

-1.32 

7AL 

PLANETOCENTRIC  CONIC 
C3  318.174  VHL  17.837  OtA 


distance  148.570 

17.661  CAL  31.35  A7L  88.11  MCA  42.94  SHA  89.48  ECC  .76236  INC  I .8885  VI  30.133 

31.366  CAP  -48.64  A7P  88.62  TAL  168.31  TAP  211 .26  RCA  21.26  APO  157.70  V2  35.222 

57.62  7AP  31.80  ETS  175.87  7AE  126. 51  ETC  184.90  7AC  47.25  ETC  157.14  ClP  31.78 

.71  RAL  357.63  RAO  6571.8  VEL  20.964  PTH  3.19  VHP  27,549  OPA  -21.56  RAP  314.00  ECC  6.2363 


LNCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 17  48 

2817.73 

-28.24 

83.12 

261.74 

92.16 

8 4 45 

2217.7 

-27.64 

74.50 

90,00 

19  26  25 

5417.50 

28.08 

248.84 

260.98 

86.23 

20  56  42 

4817.5 

27.27 

240.27 

100.00 

8 39  28 

2554.28 

-29.81 

63.67 

261.67 

92.35 

9 22  2 

1954.3 

-29.16 

54  .93 

100.00 

20  47  25 

5156.19 

29.65 

229.51 

260.86 

86.01 

22  13  21 

4556.2 

28.78 

220.8) 

110.00 

9 48  29 

2338.28 

-34.08 

47.05 

261.44 

92.89 

10  27  27 

1738.3 

-33.30 

37.89 

110.00 

21  54  54 

4944.95 

33.91 

213.10 

260.48 

85.40 

23  17  19 

4344.9 

32.90 

204.00 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0830  TRA-2.5597  TC3 

-.1420  BAU 

.605! 

SCT 

1026.5 

SCR 

487.7  SC3 

30.3 

ST 

426.7  SR 

431.2 

SS 

420.7 

ROE- 1.3240  RRA  .7363  RC3 

-.0089  FAU 

.00987 

RRT 

-.0610 

RRF 

.0560  RTF 

-.6998 

CRT 

.7090  CRS 

.7638 

CST 

.9954 

FOE  .4730  FRA  .9366  FC3 

-.0269  BSP 

2679 

see 

1136.4 

R23 

-.0010  R13 

.6999 

L5A 

693.5  MSA 

252.7 

SSA 

15.3 

BOE  1.7105  BRA  2.6635  BC3 

.1422  FSP 

-67 

SC) 

1027.0 

SC2 

486.5  THA 

177.86 

ED 

560.8  EL2 

231  .4 

ALF 

45.42 

LAUNCH  DATE  NOV  18  1968 

FLIGHT 

time 

82.00 

ARRIVAL 

DATE 

FE6 

8 1969 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  107.57  LAP  1.46  LOP  101 .89 

RC  89.765  CL  1 .87  CP  -1 .36 

PLANETOCENTRIC  CONIC 
C3  294.532  VHL  17.162  DlA  1.46 
LNCH  A2MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


7 16  22 

19  36  2 

8 38  23 

20  56  42 

9 48  U 

22  3 23 


2831.74 

5385.28 

2567.18 

5125.08 

2348.69 

4916-33 


VL  18.303 
VP  31.740 
?AL  56.39 

RAL  358.66 
INJ  LAT 
-28.27 
27.92 

-29.84 

29.48 

-34.11 

33.73 


DIFFERENTIAL  CORRECTIONS 
TOE-1.0946  TRA-2.5920 
ROE-1.2805  RRA  .7164 
FOE  .4920  FRA  .9683 
BOE  1.6846  BRA  2.6892 

LAUNCH  DATE  NOV  18  1968 


TC3 

-.1505  BAU 

.5939 

RC3 

'.0102  FAU 

.00988 

FC3 

'.0290  BSP 

2841 

BC3 

.1508  FSP 

-73 

DISTANCE  154.227 

GAL  29.95  A7L  87.97  HCA  46.19  SMA  90 .89  ECC  .73768  INC  2.0263  VI  30.133 

CAP  -46.62  A7P  88.60  TAL  167,36  TAP  213.54  RCA  23.84  APO  157.94  V2  35.229 

2AP  30.37  ETS  175.77  7AE  126.45  ET£  185.28  7AC  48.96  ETC  157.81  CtP  30.35 

RAO  6571  .7  VEl  20.392  PTH  3.16  VHP  26.606  OPA  -21.14  RAP  315.90  ECC  5.8473 


INJ  LONC 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

84.14 

262.47 

91.65 

8 3 34 

2231.7 

-27.74 

75.52 

246.50 

260.92 

85 .06 

21  5 48 

4785.3 

26.94 

237.97 

64.63 

262.41 

91 ,85 

9 21  10 

1967.2 

-29.27 

55.87 

227.21 

260.76 

84.82 

22  22  7 

4525.1 

28.45 

218.56 

47.86 

262.22 

92.41 

10  27  20 

1748.7 

-33.40 

38.69 

210.88 

260.28 

84.10 

23  25  20 

4316.3 

32.55 

201 .85 

MiO-COURSe  EXECUTION  ACCURACY 
SCT  1072.2  SCR  491.1  SC3  32.5 

RRT  -.0623  RRF  .0576  RTF  -.7l53 

see  1179.3  R23  -.0012  R13  .7i54 

SGI  1072.8  SC2  489.9  THA  177.93 

flight  time  84.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

448.6  SR 

433.5 

SS 

438.6 

CRT 

.7076  CRS 

.7648 

CST 

.9952 

LSA 

717.6  MSA 

257.4 

SSA 

15.5 

ELI 

576.5  El2 

238.3 

ALF 

43.61 

ARRIVAL 

DATE 

FEB 

10  1969 

RL  147.86 

LAL  .00 

LOL  55.72 

VL  18.910 

CAL  28.64 

Aa  87.85 

NCA  49.43 

SMA  92.32  ECC  .71310 

INC 

2.1499 

VI 

30.133 

RP  107.55 

LAP  1 .63 

LOP  105.13 

VP  32.100 

CAP  -44.70 

ATP  88.60 

TAL  166.41 

tap  215.84 

RCA  26.49 

APO 

158.15 

V2 

35.235 

RC  87.555 

CL  2.16 

CP  -J .40 

2AL  55.20 

7AP  28.97 

ETS  175.65 

TAE  126.44 

ETE  185.67 

TAC  50.70 

ETC 

158.45 

CLP 

28.94 

PLANETOCENTRIC  CONIC 

C3  272.7)4 

VHL  16.514 

OLA  2.20  RAL  359.69 

RAD  65T1 .6 

VEL  19.850 

PTH  3.13 

VHP  25.689 

OPA  -20.71 

RAP 

317.80 

ECC 

5.4882 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTM 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 14  48 

2845.16 

-28.30 

85.12 

263.1) 

91.16 

8 2 13 

2^45.2 

-27.83 

76.49 

90.00 

19  45  28 

9352.72 

27.71 

244.14 

260.79 

83.90 

21  14  41 

4752.7 

26.57 

235.66 

100,00 

8 37  ID 

2579.48 

-29.86 

65.55 

263.07 

91.37 

9 20  9 

1979.5 

'29.36 

56.78 

100.00 

21  5 47 

5093.63 

29. 2T 

224.90 

260.99 

83.62 

22  30  41 

4493.6 

28.07 

216.30 

110.00 

9 47  45 

2358.52 

-34.13 

48.63 

262.92 

91.95 

10  27  4 

1758.5 

'33.49 

39.44 

110.00 

22  11  41 

4887.36 

33.51 

208.65 

260.00 

82.80 

23  33  8 

4287.4 

32.15 

199.68 

differential  corrections 

MID-COURSE  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1 .1067 

TRA'2.6244 

TC3  -.1593 

BAU  .5823 

SCT  1120.1  SCR  493.9  SC3 

34.9 

ST  A71.6 

SR 

435.2 

SS 

456.8 

ROE-1.2368 

RRA  .6957  RC3  -.0116  FAU  .00989 

RRT  - 

.0635  RRF 

.0590  RTF 

.7302 

CRT  . 7064 

CRS 

.7658 

CST 

.9950 

FOE  .5115 

FRA  1.0007  FC3  -.0314 

BSP  2999 

see  1224.1  R23  - 

.0015  R13 

.7303 

LSA  742.8 

MSA 

261  .6 

SSA 

15.7 

BOE  1.6597 

BRA  2.7151 

BC3  .1597 

FSP  -79 

SCI  1120.6  SC2  492.7  THA  178.01 

ED  593.1 

El2 

244.9 

alf 

41.75 

40 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL,  4.  1968-69  i 


LAUNCH  DAT£  NOV  16  1966 


FuiCHT  TINE  ae.eo 


arrival  cate  FEB  12  1969 


HELIOCENTRIC  CONIC 
RL  U7.86  LAL  .00  LOt  55.72 

RP  107.53  LAP  1.60  LOP  106.37 

RC  65,353  GL  2.46  CP  “1.45 

planetoccntric  conic 
C3  252.565  VHL  15.692  DLA  2.94 


DISTANCE  165.675 

VL  19.463  GAL  27.40  A7l  67.74  HCA  52.67  SNA  93.76  ICC  .66672  INC  2.2622  vi  30.133 

VP  32.447  GAP  “42,66  A7F  66.63  TAL  165.47  TAP  216.14  RCA  29.16  APO  156.33  V2  35 .240 

7Al  54.05  7AP  27.56  ETS  175.51  7AE  126.51  ETE  166.06  7AC  52.46  ETC  159.04  ClP  27.55 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 13  4 

2656.01 

-26.31 

66.06 

90.00 

19  54  42 

5319.60 

27.44 

241.77 

100.00 

6 35  46 

2591 .21 

-29.66 

66.42 

100.00 

21  14  40 

5061 .62 

29.00 

222.57 

110.00 

9 47  10 

2367.77 

-34,15 

49.35 

110.00 

22  19  46 

4656.03 

33.23 

206.40 

RAL  .59  RAD  6571.5  VEL  19.336  PTH 
INJ  RT  ASC  INJ 
263.67 
260.59 
263.64 
260.36 
263.54 
259.66 


3.10  VHP  24.799 
A7MTH  INJ  TIME 
6 0 42 

21  23  22 
9 16  56 

22  39  2 
10  26  36 

23  40  44 


90.69 

62.74 

90.91 

62.42 

91.53 

61.50 


differential  CORRECTIONS 
TOC-1.1163  TRA-2.6560  TC3  -.1663  BAU  .5700 

ROC-1.1931  RRA  .6744  RC3  -.0132  FAU  .00993 

FOE  .5315  FRA  I .0336  FC3  -.0340  BSP  3l72 

flOE  1.6353  BRA  2.7402  BC3  .1666  FSP  -66 

LAUNCH  DATE  NOV  16  1966 


MID-COURSE  EXECUTION  ACCURACV 
SOT  1169.6  SGR  496.1  SC3  37.4 

RRT  -.0646  RRT  .0604  RTF  -.7445 

see  1270.4  R23  -.0019  R13  .7446 

SCI  1170.1  SC2  494.6  THA  176.09 

FUICHT  TIME  86.00 


DPA  -20.25  RAP  319.72  ECC  5.1566 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2256.0  -27.91  77.42 

4719.6  26.15  233.34 

1991.2  -29.43  57.64 

4461.6  27.65  214.03 

1767.6  -33.56  40.15 

4256.0  31.70  197.51 

ORBIT  determination  ACCURACr 

ST  495.5  SR  436.3  SS  475.5 

CRT  .7051  CRS  .7667  CST  .9946 

LSA  769.0  MSA  265.4  SSA  15.6 

ELI  610.6  El2  251.1  ALF  39.67 

arrival  date  FEB  14  1969 


HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  55.72  VL  20.024 

RP  107.52  LAP  1.96  LOP  111.61  VP  32.760 

RC  63.156  CL  2.76  CP  -1.49  7AL  52.95 

PLANE TOCENTRIC  CONIC 
C3  233.947  VHL  15.295  OLA  3.67  RAL 


DISTANCE  171.653 

GAL  26.24  A7L  67.63  HCA  55.91  SMA  95.19  ECC  .66463  INC  2.3652  VI  30.133 

CAP  -41.10  ATP  66.67  TAL  164.54  TAP  220.46  RCA  31.92  APO  156.46  V2  35.245 

TAP  26.21  ETS  175.34  7AC  126.63  ETE  166.51  7AC  54.24  ETC  159.61  ClP  26.17 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 11  10 

2670.30 

-28.32 

86.96 

90.00 

20  3 45 

5266.46 

27,13 

239.38 

100.00 

6 34  13 

2602.39 

-29.89 

67.25 

100.00 

21  23  23 

5029.60 

28.69 

220.22 

110.00 

9 46  24 

2376.47 

-34.17 

50.03 

110.00 

22  27  41 

4626.28 

32.91 

204.14 

1.46  RAO  6571.4  VEL  16.646  PTH  3.07  VHP  23.933  DPA  -19.77  RAP  321.64  ECC  4.6502 
INJ  RT  ASC  INJ  ATMTH  INJ  TJME 
7 59  0 

21  31  51 
9 17  36 

22  47  12 
10  26  1 

23  4B  9 


differential  CORRECTIONS 
TOE-1.1297  TRA-2.6867  TC3  -.1775  BAU  .5571 

ROE- 1.1 4 95  RRA  .6524  RC3  -.0150  FAU  .00996 

FDE  .5521  FRA  1 .0676  FC3  -.0369  BSP  3346 

BOE  1.6117  BRA  2.7646  0C3  .1761  FSP  -94 


264.14 
260.33 
264.13 
260.06 
264.06 
259.26 

MID-COURSE  EXECUTION  ACCURACV 
SOT  1221.0  SCR  497.5  SC3  40.2 

RRT  -.0655  RRF  .0616  RTF  -.7561 

see  1316.5  R23  -.0022  R13  .7562 

SCI  1221.6  SC2  496.2  THA  176.17 


90.24 

61.56 

90.47 

61.22 

91.12 

60.20 


CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

2270.3 

-27.96 

76.31 

4666.5 

25.69 

231 .01 

2002.4 

-29.50 

56.47 

4429.6 

27.16 

211  .75 

1776.5 

-33.63 

40.62 

4228.3 

31 .21 

195.33 

ORBIT  DETERMINATION  ACCURACV 


ST 

520.5  SR 

436.6 

SS 

494.7 

CRT 

.7036  CRS 

.7675 

CST 

.994  5 

LSA 

796.2  MSA 

266.6 

SSA 

16.0 

ELI 

629.1  EL2 

256.7 

alf 

37.96 

LAUNCH  DATE  NOV  16  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  55.72 

RP  107.51  LAP  2.11  LOP  114.66 

RC  60.975  CL  3.11  GP  -I .55 

planetocentric  conic 
C5  2J6.739  VHL  14.722  OLA  4.40 


flight  time  90.00 

DISTANCE  177.923 
25.14  A7L  67.54  HCA 


VL  20.536  GAL 
VP  33.099  GAP  -39.42  ATP  66.74  TAL  163.63  TAP  222.76 
7AL  51.69  TAP  24.66  ETS  175.13  TAE  126.62  ETE  166.97 


ARRIVAL  date  FE8  16  1969 


59.16  SMA  96.63  ECC  .64092  INC  2.4605  vi  30.133 
RCA  34.70  APO  156.57  V2  35.249 
TAC  56.05  ETC  160.14  CLP  24.61 


RAL  2,34  RAO  6571 .2 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 

9 

6 

2662.07 

-26.32 

87.62 

90.00 

20 

12 

36 

5252.66 

26.77 

236.97 

100.00 

6 

32 

30 

2613.05 

-29.69 

66.04 

100.00 

21 

31 

54 

4996.92 

26.33 

217.66 

IIO.OO 

9 

45 

29 

2364.64 

-34.16 

50.66 

no. 00 

22 

35 

25 

4796.09 

32.54 

201.66 

VEL  16.366  PTH  3.04  VHP  23.091 
INJ  RT  ASC  INJ  ATMTH 


DPA  -19.27  RAP  323.57  ECC  4.5670 


264.53 
260.01 

264.54 
259.70 
264.50 
256.60 


69.61 

60.42 

90.05 

60.03 

90.75 

76.90 


INJ  TIME 

PO  CST'  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 57  8 

2262.1 

-26.04 

79.17 

21  40  10 

4652.7 

25.16 

226.67 

9 16  3 

2013.0 

-29.56 

59.25 

22  55  11 

4396.9 

26.66 

209.46 

10  25  14 

1764.6 

-33.69 

41  .45 

23  55  23 

4196.1 

30.67 

193.15 

DIFFERENTIAL  CORRECTIONS 


TC3 

-.1666 

BAU 

.5434 

RC3 

-.0170 

FAU 

.01005 

FC3 

-.0401 

BSP 

3546 

6C3 

.1675 

FSP 

-102 

LAUNCH  DATE  NOV  16  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  55.72 

RP  107.50  LAP  2.26  LOP  118. ID 

RC  76,802  GL  3.45  GP  -1.60 

Planetocentric  conic 


VL  21.019 
VP  33.405 
TAL  50.88 


C3  200.629 

VHL  14.171 

OLA  5.13 

RAL  3.15 

RAO  6571.; 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 6 51 

2693.36 

-26.31 

68.65 

90.00 

20  21  21 

5216.36 

26.36 

234.54 

100.00 

6 30  36 

2623.20 

-29.69 

68.80 

100.00 

21  40  17 

4963.75 

27.91 

215.48 

110.00 

9 44  23 

2392.29 

-34.16 

51.26 

110.00 

22  42  59 

4767.43 

32.11 

199.57 

DIFFERENTIAL  CORRECTIONS 
TDC-1.I5J0  TRA-2.7440  TC3  -.1962  8AU  .5293 

ROE-1.0624  RRA  .6071  RC3  -.0191  FAU  .01013 

FOE  .5954  FRA  1.1361  FC3  -.0437  BSP  3745 

BOE  1.5664  BRA  2.6104  BC3  .1971  FSP  -11) 


SCT  1274.1  SCR  498.2  SC3  45.1 
RRT  -.0664  RRF  .0631  RTF  -.7712 
SCfl  1366.0  R23  -.0026  R13  .7713 

SCI  1274.6  SC2  496.9  THA  176.24 

FLIGHT  TIME  92.00 

DISTANCE  164.060 

CAL  24.09  ATL  67.45  HCA  62.40  SNA  90.07 

CAP  -37.60  ATP  66.62  TAL  162.73  TAP  225.13 

TAP  23.52  ETS  174.69  TAE  127,06  ETE  167,44 


264.64 
259.62 
264.66 

259.26 
264.66 

256.27 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1329.1  SCR  498.2  SC3  46.3 

RRT  -.0672  RRF  ,0643  RTF  -.7637 

see  1419.4  R23  -.0031  R13  .7636 

SCI  1329.6  SC2  496.9  THA  176.32 


ORBIT  determination  ACCURACV 


ST 

546.3 

SR 

436.7 

SS 

514.4 

CRT 

.7026 

CRS 

.7664 

CST 

.9943 

lSa 

624.4 

MSA 

271.7 

SSA 

16.1 

Eli 

646.5 

El2 

261 .6 

ALF 

36.09 

ARRIVAL 

DATE 

FEB 

16  1969 

ECC  .61765  INC  2.5497  VI  30.133 
RCA  37.50  APO  156.64  V2  35.253 
TAC  57.67  ETC  160.64  ClP  23.47 


?TH  3.00 

VHP  22.273 

OPA  -16.76 

RAP  325.51 

ECC  4.3051 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.39 

7 55  4 

2293.4 

-26.10 

79.99 

79.27 

21  46  19 

4616.4 

24.61 

226.31 

69.66 

9 14  19 

2023 

-29.62 

60.00 

76.65 

23  3 0 

4563.6 

26.09 

207.16 

90.39 

10  24  15 

1792.3 

-33.75 

42.05 

77.60 

24  2 27 

4167.4 

30,07 

190.96 

ORBIT  DETERMINATION  ACCURACY 


ST 

573.2 

SR 

435.9 

SS 

534.6 

CRT 

.7014 

CRS 

.7693 

CST 

.9941 

LSA 

653.7 

MSA 

274.1 

SSA 

16.3 

ELI 

669.1 

EL2 

266.1 

alf 

34.22 

41 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 19G8-G9 


LAUNCH  OATE  NOV  16  1968 


Flight  time  94.00 


ARRP?Al  date  FEB  20  1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  55,72 

RP  107.49  LAP  2.40  LOP  121,35 

RC  76.644  Gt  3.62  GP  *1,66 

PLANETOCENTRIC  CONIC 


distance  190.319 

VL  21.475  gal  23.09  A2L  67.37  HCA  65.65  $MA  99.49 
VP  33.697  GAP  -36.25  A2P  88.91  TAL  161.84  TAP  227.49 
2AL  49.91  2AP  22.19  ETS  174.59  ZAE  127.40  ETE  167.95 


ECC  .59487  INC  2.6337  VI  30.153 
RCA  40.31  APO  158.67  V2  35.255 
ZAC  59.71  ETC  161.12  CLP  22.13 


C3  166.120 

VHL  13.643 

DLA  5.85 

RAL  3.91 

RAD  6571.0 

vEl  17.534 

PTH  2.97 

VHP 

21 .477 

DPA  -18.22 

RAP  327. 4! 

rcc  4. 0631 

LNCH  AZMTH 

LNCH  time 

L-l  TIME 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  Z LONG 

90.00 

7 4 24 

2904.21 

-28.30 

89.44 

265.07 

88.99 

7 

52  46 

2304.2 

-26.14 

80.78 

90.00 

20  29  56 

5183.52 

25,90 

232.10 

259.16 

70.13 

21 

56  19 

4583.5 

24.00 

223 .94 

100.00 

6 26  31 

2632 . 90 

-29.68 

69.52 

265.09 

89.26 

9 

12  23 

2032.9 

-29.67 

60.72 

100.00 

21  46  30 

4930.06 

27.45 

213.09 

250.01 

77.67 

23 

10  40 

4530.1 

25.4  7 

204.85 

110.00 

9 43  6 

2399.46 

-34.18 

51.82 

265.12 

90.06 

10 

23  6 

1799.5 

-33.80 

42.60 

110.00 

22  50  24 

4736.27. 

31.63 

197.27 

257.70 

76.32 

24 

9 20 

4136.3 

29,43 

188, 76 

oifferential  corrections 

TDE-1.1652  TRA-2.7744 
ROC-1. 0191  RRA  .5640 
FOE  .6169  fra  1.1755 
BOE  1.5460  BRA  2.6352  BC3 


MIO-COUR5C  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2065 

BAU 

.5166 

SGT 

1366.9 

SGR 

497.4 

5G3 

49.7 

ST 

602.7 

SR 

434,4 

55 

555.9 

RC3 

-.0214 

FAU 

.01022 

RRT 

-.0672 

RRF 

.0653 

RTF 

-.7956 

CRT 

.7009 

CRS 

,7703 

CST 

.9939 

FC3 

-.0475 

BSP 

3665 

SGB 

1475.2 

R23 

-.0040 

R13 

.7957 

L5A 

885.7 

MSA 

275.9 

SSA 

16.4 

BC3 

.2076 

FSP 

-119 

SGI 

1369,3 

SC2 

496.1 

THA 

178.42 

Eli 

692.2 

Et2  . 

269.7 

alf 

32.28 

LAUNCH  Date  NOV  16  19€d 


flight  ^l¥Si  96.00 


ARRIVAL  DATE  FEB  22  1969 


HELIOCENTRIC  CONIC 


distance  196.633 


RL  147.86 

LAL  .00 

LOL  55.72 

VL  21.905 

GAL  22.15 

AZL  87.29 

HCA 

'68.90 

SNA 

100.90 

ECC 

.57264 

INC  2.7136 

Vl 

30.135 

RP  107.46 

LAP  2.53 

LOP  124.60 

VP  33.974 

GAP  -34.76 

AZP  89.02 

TAL 

160.90 

TAP 

229.87 

RCA 

43.12 

APO  158.68 

V2 

35.25  / 

RC  74 , 503 

Gl  4.19 

GP  -1.73 

ZAL  48.96 

ZAP  20.86 

ETS  174.24 

ZAE 

127.80 

ETE 

186.46 

ZAC 

61.57 

ETC  161.57 

CLP 

20.81 

PLANETOCENTRIC  CONIC 

C3  172.520 

VML  13.135 

DlA  6.56 

RAL  4,64 

RAD  6570.9 

VEL  17.142 

PTH 

2.94 

VHP 

20 . 703 

DPA 

-17.67 

RAP  329.39 

ECC 

3.8392 

LNCH  AZMTH 

LNCH  Tnc 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 1 44 

2914.66 

-26.29 

90,21 

265.21 

88.61 

7 

50  19 

2314.7 

-20.16 

61 .54 

90.00 

20  36  22 

5146.11 

25.36 

229.64 

258.66 

77.00 

22 

4 10 

4548.1 

23.34 

221 .56 

100.00 

6 26  13 

2642.19 

-29.87 

70.21 

265.25 

88.91 

9 

10  15 

2042.2 

-29.71 

61  .41 

100.00 

21  56  34 

4691.61 

26.93 

210.68 

258.28 

76.50 

23 

18  10 

4295.8 

24.80 

202.52 

110.00 

9 41  38 

2406.19 

-34.18 

52.35 

265.31 

89.75 

10 

21  44 

1006.2 

-33.84 

43.12 

110.00 

22  57  39 

4704.56 

31.10 

194.95 

257.07 

75.04 

24 

16  4 

4104.6 

20.74 

106,55 

oifferential  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.1 802 

TRA-2.8043 

tC3  -.2173 

BAU 

.5042 

SGT  1451.6  SGR 

495.0  SG3 

53.4 

ST 

633.9 

SR  432.1 

SS 

578.0 

ROE  -.9760 

RRA  .5607 

RC5  -.0239 

fau 

.01031 

RRT  -.06S8  RRF 

.0662  RTF  - 

.8068 

CRT 

.7007 

CRS  .7714 

CST 

.9937 

FOE  .6436 

FRA  1.2141 

FC3  -,0518 

BSP 

3962 

SGB  1534.0  R23  * 

-.0052  R13 

.8069 

LSA 

919.6 

MSA  277.0 

SSA 

16.6 

BOE  1.5315 

Bra  2.6598 

BC3  .2186 

FSP 

-128 

SGI  1452.1  S02 

494.6  THA  178.52 

Eli 

717.1 

El2  272.5 

alf 

30.3  7 

launch  Date  NOV  18  1968 

Flight  time 

90.00 

arrival  cate 

FEB 

24  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  203. 

015 

RL  147,66 

LAL  .00 

LOL  55.72 

VL 

22.311 

GAL  21.24  AZL  87.21 

HCA  72.14 

SMA  102.30 

ECC 

.55098 

INC  2.7900 

Vl 

30.133 

RP  107.48 

LAP  2.66 

LOP  127.85 

VP 

34.239 

GAP  -33.32  AZP  89.14 

TAL  160.13 

TAP  232.27 

RCA 

45.93 

APO  158.66 

V2 

35.258 

RC  72.381 

GL  4.59 

GP  -1.81 

ZAl 

48.10 

ZAP  19.58  ETS  173.80 

ZAE  128.26 

ETE  189.05 

ZAC 

63.44 

ETC  162.00 

CLP 

19.50 

PLANETOCENTRIC  CONIC 

C3  159.943 

VHL  12.647 

OLA  ^ 7. TO 

ral 

5.32 

RAO  6570.7  VEl  16.771 

PTH  2.90 

VHP  19.949 

DPA 

-17.11 

RAP  331.33 

ECC 

3.6323 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

iNJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

90,00 

6 50  52 

2924 ,76 

-28.27 

90.94  265.27 

88.24 

7 47  36 

2324.8 

-28.21 

82.28 

90.00 

20  46  41 

5112,08 

24.60 

227.15  258.14 

75.08 

22  11  53 

4512.1 

22.62 

219.16 

100.00 

8 23  42 

2651.11 

-29.86 

70.87  265,32 

88.56 

9 7 53 

2051 .1 

-29.74 

62.07 

100.00 

110.00 

110.00 


22  4 31 

9 39  57 

23  4 46 


4860.96 

2412.50 

4672,33 


26.35 

-34.10 

30,51 


208.25 

52.64 

192,63 


257.70 

265.41 

256.39 


75.34 

69.46 

73.78 


23  25  32 

10  20  9 

24  22  38 


4261  .0 
1612.5 
4072.3 


24.08 

-33.88 

27.99 


200.19 

43.61 

164.34 


differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE-1 .1917 

TRA- 

2.8289 

TC3 

-.2274 

BAU 

.4896 

SGT 

1513.9 

SGR 

493.5 

SG3 

57.3 

ST 

664  .9 

SR 

429.2 

SS 

600.5 

ROE  -.9333 

RRA 

.5373 

RC3 

-.0267 

FAU 

.01045 

RRT 

-.0669 

RRF 

.0672 

RTF 

-.8176 

CRT 

.7001 

CRS 

.7724 

CST 

.9935 

FOE  .6690 

FRA 

1 .2536 

FC3 

-.0566 

BSP 

4147 

SGB 

1592.3 

R23 

-.0061 

R13 

.8176 

LSA 

953.7 

MSA 

277.6 

SSA 

16 . 7 

BOE  1.5136 

BRA 

2,8795 

BC3 

.2290 

FSP 

-139 

SGI 

1514.3 

SG2 

492.3 

THA 

178.60 

Eli 

742.2 

El2 

274.5 

AlF 

28.58 

LaWkh  date  MOV  18  1968 


flight  time  100.00 


arrival  date  FEB  26  1969 


HELIOCENTRIC  CONK 

RL  147.86  LAL  .00  LOL  55.72  VL  22.694 

RP  107.46  LAP  2.77  LOP  131.10  VP  34.490 

RC  70.261  Gl  5.01  GP  -1.89  ZAl  47.27 

PLAfCTOCENTRIC  CONIC 


distance  209.471 

GAL  20.38  AZL  07,14  HCA  75.39  SNA  103.68  ECC 
CAP  -31.94  A2P  89.20  TAL  159-30  TAP  234.69  RCA 
ZAP  18.29  ETS  173.28  ZAE  128.84  ETE  189,65  ZAC 


.52998  INC  2.8637  vl  30. 133 
46.73  APO  158.62  v2  35.259 
65.32  ETC  162.40  CLP  18.20 


C3  148.364 

VHL 

12.180 

DLA  8.03 

RAL  5.96 

RAO  6570.6  VtL  16.422 

PTH  2.87 

VHP  19, 

,219 

DPA  -16.53 

RAP 

333.27 

ECC 

3,441  7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

55  45 

2934.66 

-28.24 

91.67  265.26 

87.88 

7 44 

40 

2334.7 

- 

28.24 

83.00 

90.00 

20 

54  54 

5075.42 

24.17 

224.65  257.55 

74.78 

22  19 

30 

4475.4 

21  .85 

216.75 

100.00 

6 

20  59 

2659.00 

-29.84 

71,52  265.32 

88.23 

9 5 

16 

2059.0 

- 

29.77 

62 . 71 

100.00 

22 

12  22 

4025.51 

25.71 

205.81  257.07 

74.21 

23  32 

48 

4225.5 

23.30 

197.84 

110.00 

9 

38  4 

2418.54 

-34.17 

53.31  265.43 

89.18 

10  18 

23 

1816.5 

- 

33.91 

44  .08 

110.00 

23 

11  46 

4639.53 

29.86 

190.29  255.67 

72.54 

24  29 

6 

4039.5 

27,19 

182.13 

oifferential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

Tt)C-l  .3260 

TRA- 

'2,9751 

TC3  -.2706 

BAU  .5399 

SGT  1679.6  SGR 

490.2  SG3 

62.4 

ST  754.5 

SR 

425.2 

SS 

638.2 

ROE  -.6903 

RRA 

.5147 

RC3  -.0294 

FAU  .00970 

RRT  -.0450  RRF 

.0616  RTF  - 

.8242 

CRT  .7175 

CRS 

.7764 

CST 

.9954 

FOE  .7136 

fra 

1.3124 

FC3  -.0571 

BSP  1393 

see  1749.7  R23  - 

.0211  R13 

.8243 

LSA  1040.3 

MSA 

273.5 

SSA 

17.6 

BDE  1.5972 

BRA 

3.0193 

BC3  .2722 

FSP  -113 

SGI  1679.8  SG2 

489.7  THA  179.18 

Eli  822.3 

EL2 

271 .7 

Alf 

24.92 

42 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  NOV  18  1966 


flight  TIMC  102.00 


ARRIVAL  CATC  FF6  26  1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL 

RP  107.46  LAP  2.86  LOP  1 

RC  66.209  GL  5.44  CP 

PLANE TOCENTRIC  CONIC 
C3  137.559  VHL  11.729  DLA 


55.72 
34.35 
'1  .96 


DISTANCE  215.962 

VL  23.056  CAL  19.55  A7l  67.06  HCA  78.64  SMA  105.03  ECC  .50951  INC  2.9352  VI  30.133 

VP  34.726  GAP  -30.60  A7P  89.42  TAL  156.50  TAP  237.14  RCA  51.52  APO  156.55  V2  35.259 

7AL  46.46  7AP  17.01  ETS  172.64  7AE  129.48  ETE  190.29  7AC  67.22  ETC  162.76  CLP  16.90 


differential  CORRECTIONS 


6.76  RAL  6.55  RAO  6570.5  VEL  16.090  PTH  2.63  VHP  16.504  OPA  -15.94  RAP  335.20  ECC  3.2639 

2 LONG 
63.70 
214.32 
63.32 
195.48 
44.51 
179.90 

OR0IT  DETERMINATION  ACCURACT 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

6 52  22 

2944.15 

-26.22 

92.36 

265.14 

67.53 

7 41  27 

2344.2 

-26.26 

90.00 

21  2 59 

5036.01 

23.46 

222.13 

256.69 

73.70 

22  26  57 

4436.0 

21 .02 

100.00 

6 17  59 

2666.05 

-29,63 

72.13 

265.21 

67.90 

9 2 27 

2066.1 

-29.60 

100.00 

22  20  4 

4769.34 

25.02 

203.34 

256.39 

73.09 

23  39  53 

4169.3 

22.47 

110.00 

9 35  56 

2424.09 

-34.17 

53.75 

265.36 

66.92 

10  16  20 

1624.1 

-33.94 

110.00 

23  16  36 

4606.07 

29.16 

167,94 

254.90 

71.31 

24  35  22 

4006.1 

26.33 

TC3 

-.2354 

BAU 

.4371 

RC3 

- .0329 

FAU 

.01109 

FC3 

- .0696 

BSP 

5534 

BC3 

.2377 

FSP 

-176 

MID-COURSE  EXECUTION  ACCURACt 
SGT  1609.2  SGR  466.5  SG3  65.9 
RRT 
SG0 
SGI 


-.0751  RRF  .0716  RTF  -.6392 
1661.2  R23  -.0025  R13  .6592 

1609.7  SG2  465.0  THA  176.57 


LAUNCH  DATE  NOV  16  1966 

►CLIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  55.72 

RP  107.46  LAP  2.96  LOP  137.60 

RC  66.167  GL  5.90  CP  -2.07 

Plane TOCENTRIC  CONIC 
C3  127.636  VHL  11.296  DLA  9.49 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  TIME  104.00 
DISTANCE  222.519 

VL  23.396  CAL  16.76  A7L  66.99  HCA  81 .69  SMA  106.36 

VP  34.954  GAP  -29.32  ATP  69.56  TAL  157.72  TAP  239.61 

7AL  45.74  TAP  15.74  ETS  171.65  7AE  130.21  ETE  190.96 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


6 46  44  2953.64 

21  II  1 4999.91 

6 14  44  2676.26 

22  27  42  4752.53 

9 33  35  2429.52 

23  25  20  4572.03 


RAL  7.10 
INJ  LAT 
-26.19 
22.73 
-29.60 
24.27 
-34.16 
28.39 


RAO  6570.4  VEL  15.779  PTH  2.60  VHP  17.611 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

710.2 

SR 

421 .1 

SS 

643.2 

CRT 

.6924 

CRS 

.7735 

CST 

.9922 

LSA 

1006.7 

MSA 

278.6 

SSA 

16.6 

ELI 

777.6 

El2 

277.5 

alf 

25.65 

ARRIVAL 

DATE 

MAR 

2 1969 

ECC 

.46976 

INC 

3.0052 

Vl 

30.133 

RCA 

54.27 

APO 

156.46 

V2 

35.257 

TAC 

69.12 

ETC 

163.14 

CLP 

15.60 

OPA 

-15.34 

RAP 

337.14 

ECC 

3.1006 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

93.05 

219.59 
72.74 

200.67 

54.17 

165.59 


264.96 

256.21 
265.04 
255.67 

265.21 
254.09 


67.19 
72.64 
67.56 
7l  .99 
66.67 
70.11 


7 37  56 

22  34  21 
6 59  21 

23  46  54 

10  14  5 

24  41 


32 


2353.6 

4399.9 

2076.3 

4152.5 

1629.5 
3972.0 


-26.26 

20.14 

-29.62 

21.56 

-33.97 

25.42 


64.39 
211  .67 

63.93 
193.10 

44.93 
177.66 


MID-COURSE  EXECUTION  ACCURACY 


ORPIT  DETERMINATION  ACCURACY 


TC3 

-.2462 

BAU 

.4260 

SGT 

1667.0  SGR 

461.6 

SG3 

71.0 

ST 

750.1 

SR 

415.6 

SS 

669.6 

RC3 

-.0364 

FAU 

.01122 

RRT 

-.0727  RRF 

,0724 

RTF 

-.6479 

CRT 

.6942 

CRS 

.7749 

CST 

.9923 

FC3 

-.0761 

BSP 

5441 

SGB 

1754.4  R23 

-.0053  RI3 

.6460 

LSA 

1052.3 

MSA 

276.9 

SSA 

16.6 

0C3 

.2506 

FSP 

-167 

SGI 

1667.5  SC2 

460.4 

THA 

176.71 

ELI 

611.6 

EL2 

276.5 

alf 

24.00 

LAUNCH  DATE  NOV  16  1966 


flight  time  106.00 


ARRIVAL  DATE  MAR  4 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  55.72 

RP  107.49  LAP  3.06  LOP  140.65 

RC  64.161  GL  6.36  CP  -2.16 

PLANE TOCENTRIC  CONIC 


C3  116.472 

VHL 

10 

.664 

DLA  10.23 

RAL  7.61 

RAO  6570.2 

VEL  15.466 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 

44 

46 

2963.06 

-26.16 

93.74 

264.70 

90.00 

21 

16 

59 

4961 .06 

21 .92 

217.03 

255.46 

100.00 

6 

11 

13 

2664.37 

-29.76 

73.34 

264.60 

100.00 

22 

35 

15 

4715.00 

23.46 

196.37 

254.91 

110.00 

9 

30 

59 

24  34.77 

-34.15 

54.56 

264.99 

110.00 

23 

31 

56 

4537.36 

27.57 

163.23 

253.25 

DISTANCE  229.124 

VL  23.716  GAL  16.00  A7L  66.93  HCA  65.13  SMA  107.67  ECC  .47066  INC  3,0739  Vl  30.133 

VP  35.166  CAP  -26.06  ATP  69.74  TAL  156.97  TAP  242.10  RCA  56.99  APO  156.34  V2  35.256 

TAl  45.05  TAP  14.46  ETS  170.66  TAE  131.03  ETE  191.72  TAC  71.03  ETC  163.49  ClP  14.31 

PTH  2.76  VHP  17.137  OPA  -14.74  RAP  339.07  ECC  2.9496 

INJ  ATMTH  INJ  TIME  PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 


66.64 

71.61 

67.27 

70.92 

66.43 

66.94 


11 

40 


7 34 

22  41 
6 55  56 

23  53  50 
10  II  34 

24  47  36 


2363.1 
4361  .1 

2064.4 
4115.0 
1634.6 

3937.4 


-28 . 30 
19.20 
-29.64 
20.64 
-33.99 
24.45 


65.06 

209.4] 

64.54 

190.71 

45.34 

175.45 


DIFFERENTIAL  CORRECTIONS 
TOE-1.2084  TRA-2.8765  TC3  - 

ROE  -.7662  RRA  .4445  RC3  - 

FOE  .7611  fra  1.4232  FC3  - 

BOE  1.4309  BRA  2.9126  BC3 

LAUNCH  DATE  NOV  16  19^6 


MID-COURSE  EXECUTION  ACCURACV 
.2576  BAU  .4132  SGT  1757.9  SGR 

.0401  FAU  .01145  RRT  -.0723  RRF 

.0637  BSP  5600  SGB  1621.3  R23 

.2609  FSP  -201  SCI  1756.3  SG2 


ORBIT  DETERMINATION  ACCURACV 


476.3 

SG3 

76.4 

ST 

766.3 

SR 

409.6 

SS 

696.4 

.0737  RTF 

-.6567 

CRT 

.6944 

CRS 

.7761 

CST 

.9921 

-.0069 

R13 

.6567 

LSA 

1093.2 

MSA 

275.0 

SSA 

16.9 

474.9 

THA 

176.79 

Eli 

842.9 

El2 

274  .9 

ALF 

22.40 

106.00 

ARRIVAL 

DATE 

MAR 

6 1969 

HELIOCENTRIC  CONIC 


RL 

147.86 

LAL 

.00 

RP 

107.50 

LAP 

3.14 

RC 

62.196 

gl 

6.66 

DISTANCE  235.771 

00  LOL  55.72  VL  24.016  CAL  17.27  ATL  66.66  HCA  66.36  SMA  106.94  ECC  .45226  INC  3.1421  Vl  30.133 

144.10  VP  35.369  CAP  -26.66  ATP  69.91  TAL  156.24  TAP  244.62  RCA  59.67  APO  156.21  V2  35.253 

-2.30  TAl  44.40  TAP  13.22  ETS  169.63  TAE  131.95  ETE  192.52  TAC  72.95  ETC  163.62  ClP  13.03 


plane TOCENTRIC  CONIC 


C3  110.010 

VHL  ID. 469 

OLA  10.96 

RAL  6.07 

RAO  6570.1 

VEL  15.210 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 40  54 

2972.57 

-26.12 

94.43 

264.37 

90.00 

21  26  54 

4921 .41 

21  .04 

214.45 

254.72 

100.00 

6 7 24 

2692.49 

-29.75 

73.94 

264.46 

100.00 

22  42  44 

4676.72 

22.56 

195.67 

254.12 

110.00 

9 26  7 

2439.93 

-34.14 

54.96 

264.70 

110.00 

23  36  31 

4502.04 

26.66 

160.67 

252.36 

66.50 

70.60 

66.95 

69.66 

66.19 

67.79 


7 30  6 

22  46  55 
6 52  17 
24  0 4] 

10  6 47 
24  53  33 


DIFFERENTIAL  CORRECTIONS 
T0E-1.2I5J  TRA-2.6676  TC3  -.2646  BAU  .3946 

ROE  -.7256  RRA  .4221  RC3  -.0440  FAU  .01176 

FOE  .6141  FRA  1.4707  FC3  -.0925  BSP  5917 

BOE  1.4153  BRA  2.9163  BC3  .2665  FSP  -219 


MIO-COURSC  EXECUTION  ACCURACY 
SGT  1625.1  SGR  469.9  SG3  62.2 

RRT  -.0735  RRF  .0756  RTF  -.6652 

see  1664.6  R23  -.0077  R13  .6652 

SGI  1625.4  SG2  466.5  THA  176.64 


OPA  -14.13  RAP  340.99  ECC  2.6105 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2372.6  -26.31  65.77 

4321.4  16.20  206.93 

2092.5  -29.66  65. 14 

4076.7  19.64  166.31 

1639.9  -34.01  45.74 

3902.0  23.43  173.21 

ORBIT  DETERMINATION  ACCURACY 
ST  620.5  SR  402.6  SS  723.4 

CRT  .6936  CRS  .7772  CST  .9919 

LSA  1133.1  MS4  272.7  SSA  16.9 

ELI  672.3  El2  272.7  ALF  20.94- 
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EARTH-VENUS  TRAJECTORIES  <VOL  4.  1968-69  » 


LAUNCH  DATt  NOV  10  I960 

hcliocentric  conic 

Rl  147.06  LAL  .00  LOt  55.72 

ffP  107,51  LAP  3.21  LOP  147.35 

ffC  60.270  OL  7.41  CP  -2.42 

planetocentric  conic 


FlICHT  tine  110.00 
distance  242.456 

VL  24.302  CAL  16.50  A/U  06.79  MCA 

VP  35.560  CAP  -25.72  ATP  90.09  TAL 

2AL  43.00  7AP  11.90  ETS  160.06  2AE 


C3  IOZ.207 

VHL  10.110 

ClA  11.73 

RAL  0.40 

RAO  6570.0 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

90.00 

6 35  59 

2902.26 

-20.00 

95.14 

90.00 

21  34  47 

4000.93 

20.10 

211.05 

100.00 

0 3 16 

2700.74 

-29.72 

74.55 

100.00 

22  50  U 

4637.60 

21 .64 

193.34 

110.00 

9 24  50 

2445.11 

-34,13 

55.39 

llO.OO 

23  44  59 

4466.00 

25.73 

170.50 

differential  CORRECTIONS 
TOE-1.2209  TRA-2.9012  TC3  -.2740  BAU  .3001 
ROE  -.6055  RRA  .4003  RC3  -.0402  FaU  .01204 

FOE  .0507  FRA  1.5217  FC3  -.1020  0SP  6063 

Boe  1.4072  0RA  2.9206  BC3  .2702  FSP  -237 

launch  date  NOV  10  I960 
HELIOCENTRIC  CONIC 

RL  147,06  LAL  .00  LOL  55.72  VL  24.570 

RP  107.52  LAP  3,27  LOP  150.60  VP  35.739 

RC  50.412  Cl  7.97  CP  -2.57  2AL  43.25 

PLANETOCENTRIC  CONIC 
C3  95.011  VH-  9.747 
LNCH  A7MTN  LNCH  TIME 
90.00  6 31  I 

90.00  21  42  40 

100.00  7 50  47 

100.00  22  57  36 

110.00  9 21  30 

110.00  23  51  22 

differential  CORRECTIONS 
TOE-1 .2374  TRA-2.9065  TC3  -.2003 

ROt  -.6460  RRA  .3791  RC3  -.0527 

FOE  .0090  FRA  1.5743  FC3  -.1131 

BOE  1.3950  BRA  2.9311  6C3  .2052 


LAUNCH  DATE  NOV  10  1960 

HELIOCENTRIC  CONIC 
RL  147.06  LAL  .00  LOL  55.72 

RP  107,53  LAP  3.31  LOP  153.05 

RC  56.605  CL  0.55  OP  -2.73 


JNJ  RT  ASC 
263.97 
253.93 
264 .09 
253.31 
264.35 
251 .40 

MID-COURSE  EXECUTION  ACCURACV 
3CT  1900.5  SCR  462.0  SC3  00.6 

RRT  -.0733  RRF  .0777  RTF  -.0729 

see  1956.0  R23  -.0097  Rl3  .0730 

SCI  1900.0  SC2  461.4  Tha  170.91 

flight  time  112.00 


1 

arrival  date 

MAR 

0 1969 

91.63 

SMA 

110.10 

ECC  .43457 

INC  3.2100 

VI 

30.133 

155.54 

TAP  247.16 

RCA  62 . 30 

APO  150.06 

V2 

35.250 

152.97  ETE 

193.39 

7AC  74,07 

ETC  164.13 

CLP 

11.74 

2.70 

VHP 

15.045 

OPA  -13.52 

RAP  342.91 

ECC 

2.6021 

f A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

06.15 

7 

25  41 

2302.3 

-20.31 

06.40 

69.63 

22 

56  0 

4200.9 

17.15 

204.42 

06.63 

0 

40  17 

2100.7 

-29.07 

65.75 

60.06 

24 

7 29 

4037.7 

10.50 

105.09 

07.95 

10 

5 43 

1045.1 

-34.04 

46.14 

66.60 

24 

59  25 

3066.1 

22.35 

170.90 

ORBIT  determination  ACCURACY 
ST  059.7  SR  394.7  SS  752.7 


CRT  .6944  CRS 
LSA  II 70.3  MSA 
ELI  906.9  El2 


.7704  CST 
269.5  SSA 
269.3  AlF 


.9910 

17.0 

19.47 


arrival  date  mar  10  1969 


DISTANCE  249.174 

CAL  15.91  ATL  06.72  HCA  94.07  SMA  U1.39  ICC  .4|754  INC  3.2701  VI  30.133 

CAP  -24.60  A/P  90.20  TAL  154.07  TAP  249.74  RCA  64.00  APO  157.90  V2  35.246 

ZAP  10.76  ETS  166.03  7AE  134.09  ETE  194.34  ZAC  76.79  ETC  164.42  CLP  10.45 


OLA  12.49 

RAL  0 .05 

RAO  6569.9 

VEL  14.709 

PTH  2.66 

VHP  15.226 

OPA  -12.92 

RAP  344.03 

ECC  2.5636 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2992.25 

'2B.03 

9J.07 

263.49 

85.79 

TW~54 

2392.2 

-20.32 

07.21 

4039.50 

19.10 

209.23 

253.12 

60.69 

23  3 20 

4239.6 

16.04 

201  .90 

2709. 2i 

-29.60 

75,10 

263.63 

06.30 

a 43  56 

2109.2 

-29.00 

66.30 

4597.04 

20.65 

190.01 

252.46 

67.09 

24  14  14 

3997.0 

17.47 

103.46 

2450.30 

-34.1/ 

55.00 

263.90 

07.71 

10  2 21 

1050.4 

-34.06 

46.55 

4429.44 

24.7/ 

176.13 

250.56 

65.61 

25  5 12 

3029.4 

21.22 

160.74 

BAU  ,3623 
FAU  .01241 
BSP  6349 
FSP  -257 


MID-COURSE  EXECUTION  ACCURACV 
9CT  1972.2  SCR 
RRT  -.0740  RRF 
see  2024.0  R23 
SCI  1972.5  SC2 


ORBIT  determination  ACCURACV 


454.0 

SC3 

95.4 

ST 

097,1  SR 

305.9 

SS 

702.7 

.0007 

RTF 

-.0006 

CRT 

.6941  CRS 

.7795 

CST 

.9915 

.0112  R13 

.0006 

LSA 

1222.0  MSA 

265.9 

SSA 

17,0 

453.4 

THA 

170.96 

ELI 

939.9  El2 

265.1 

alf 

10.11 

14.00 

ARRIVAL 

CATE 

MAR 

12  1969 

DISTANCE  255.922 

VL  24.021  CAL  15.20  A7L  06.65  HCA  90.12  SMA  112.56  ECC  .40119  INC  3.3468  Vl  30.133 

VP  35.907  CAP  -23.52  A/P  90.47  TAL  154.22  TAP  252.34  RCA  67.40  APO  157.72  V2  35.241 

ZAL  42.76  ZAP  9.55  ETS  163.35  7AE  135.33  ETE  195.39  ZAC  70.71  ETC  164.71  CLP  9.16 


C3  00.303 

VHL 

9.401 

OLA  13.26 

RAL  9.17 

RAO  6569. 

7 VEL  14.402 

PTH  2.63 

VHP  14, 

.625 

OPA  -12.32 

RAP 

346.74 

ECC 

2.4546 

LNCH  A/MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A/HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

25  40 

3002.70 

-27.97 

96.63 

262.96 

05.41 

7 15 

43 

2402.7 

20.32 

07.90 

90.00 

21 

50  35 

4797.31 

10.04 

206.59 

252.20 

67.79 

23  10 

32 

4197.3 

14.07 

199.35 

100.00 

7 

53  56 

2710.06 

-29,64 

75.04 

263.10 

05.96 

0 39 

14 

2110.1 

■29.09 

€7.04 

100.00 

23 

5 1 

4557.17 

19.50 

100.25 

251.60 

€6.95 

24  20 

50 

3957.2 

16.29 

101  .01 

110.00 

9 

17  43 

2455.07 

-34.10 

56.23 

263. 4Q 

07.46 

9 50 

39 

1055.9 

■34.00 

46.90 

110.00 

0 

1 30 

4392.13 

23.65 

173.76 

249.63 

64.57 

1 14 

51 

3792.1 

20.03 

166.49 

differential  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .2466 

TRA* 

■2.9096 

TC3  -.2060 

BAU  .3447 

SCT  2045.$  SCR 

446.0  SG3 

102.9 

ST  936.0 

SR 

376.0 

SS 

014.3 

ROE  -.6070 

RRA 

.3507 

RC3  -.0574 

FAU  .01201 

RRT 

-.0760  RRF 

.0045  RTF  - 

.0077 

CRT  .6940 

CRS 

.7004 

CST 

.991  3 

FOE  .9304 

FRA 

1 .6290 

FC3  -.1255 

BSP  6623 

see  2093,9  R23  - 

.0130  RI3 

.0070 

LSA  1269.6 

MSA 

261  .7 

SSA 

17.1 

BOE  1 . 3065 

BRA 

2.9316 

6C3  .2917 

FSP  -200 

SCI 

2046.1  SC2 

444.7  THA  170.99 

ELI  974.6 

El2 

260.0 

ALF 

16.01 

launch  date  NOV  10  1960 

HELIOCENTRIC  CONIC 
RL  147.06  LAL  .00  LOL  55.72 

RP  107.55  LAP  3. '35  LOP  157.10 

RC  54.064  OL  9.16  CP  -2.90 

PLAfCTOCENTRIC  CONIC 


VL  25.057 
VP  36.065 
ZAL  42.32 


flight  TIME  116.00 
DISTANCE  262.693 

GAL  14.67  AZL  06.50  HCA  lOl .36  SMA  113.70 
CAP  -22.40  A/P  90.67  TAL  153.61  TAP  254.97 
ZAP  0.37  ETS  159.76  /AE  136.67  ETE  196.55 


ARRIVAL  date  MAR  14  1969 


ECC  .30553  INC  3.4167  Vl  30.133 
RCA  69.06  APO  157.53  V2  35.235 
ZAC  00.63  ETC  164.90  CLP  7.06 


C3  02.202 

VN- 

9.071 

OLA  14.04 

RAL  9.44 

RAD  6569.6  VEL  14.270 

PTH  2.60 

VHP  14.041 

OPA  -11.72 

RAP 

340.64 

ECC  2.3541 

LNCH  A/MTH 

LNCH  TI« 

L-I  TIME 

“TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

19  53 

»IJ.77 

-27.91 

97.43 

262.36 

05.01 

7 10 

7 

2413.0 

■20.31 

00-79 

90.00 

21 

50  33 

4754.07 

16.90 

203.92 

251 .43 

66.94 

23  17 

47 

4154.1 

13.64 

196.77 

100.00 

7 

40  40 

2727.44 

-29.60 

76.53 

262.51 

05.60 

0 34 

8 

2127.4 

-29.09 

67.74 

100.00 

23 

IZ  27 

4515.63 

10.45 

185.69 

250.72 

66.06 

24  27 

43 

3915.6 

15.06 

170.53 

110.00 

9 

13  36 

246J.70 

-34 ,00 

56.68 

262.05 

87.19 

9 54 

30 

1861  .7 

■34.10 

47.44 

110.00 

0 

7 57 

4354.  J 3 

^.52 

171.59 

248.68 

63.58 

1 20 

31 

3754.1 

10.79 

164.25 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2564 

TRA- 

'2.9103 

TC3  -.2909 

BAU  .327/ 

SCT  2121.0  SCR 

436.5  SC3  ; 

111.1 

ST  976.3 

SR 

365.2 

SS  047.9 

ROE  -.5605 

RRA 

.3392  RC3  -.0624 

FAU  .01325 

RRT 

-.0797  RRF 

.0094  RTF  - 

.0945 

CRT  .6930 

CRS 

.7012 

CST  .9912 

FOE  .9755 

FRA 

1.6006 

FC3  -.1394 

BSP  6092 

see  2165.5  R23  - 

.0150  R13 

.0946 

LSA  1310.0 

MSA 

256.9 

SSA  1 7 . J 

BOE  1.3790 

BRA 

2.9300 

8C3  .2975 

FSP  -304 

SCI 

2121 .3  SC2 

435.1  tha  179.02 

ELI  lon.o 

El2 

254  .0 

alf  15.56 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  NOV  18  1968 


Flight  tihc  ub.oo 


ARRIVAL  CATE  MAR  16  1969 


HELIOCENTRIC  CONIC 

RL  147.86  LAL  .00  LOL  55.7?  VL  25.?78 

RP  107.57  LAP  3.38  LOP  160.35  VP  36.214 

RC  53.197  GL  9.81  GP  -3.10  7AL  41.93 

PLANE TOCENTRIC  CONIC 


DISTANCE  769.486 

GAL  14.09  A7L  86.51  HCA  104,60  SNA  114.79  ECC  .37055  INC  3.4881  VI  30.133 
GAP  -21.46  A7P  90.88  TAL  153.03  TAP  257.63  RCA  72.26  APO  1 57.33  V2  35.229 
7AP  7,24  ETS  154.81  7AE  138.12  ETC  197.84  7AC  82.55  ETC  165.24  CLP  6.55 


C3  76.672 

VHL  8.756 

CLA  14.84 

RAL  9.67 

RAO  6569.5 

VEL  14.072 

PTH  2.57 

VHP  13.474 

OPA  -11.14 

RAP  350.53 

ECC  2.2618 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 13  37 

3025.67 

-27.84 

98.29 

261.70 

84.56 

7 4 3 

2425.7 

-28.30 

89.66 

90.00 

22  6 36 

4709.78 

15.70 

201.23 

250.56 

66.13 

23  25  6 

4109.8 

12.34 

194.16 

100.00 

7 42  58 

2737.51 

-29.54 

77.27 

261 .87 

85.21 

8 28  56 

2157.5 

-29.89 

68.48 

100.00 

23  19  56 

4473.17 

17.26 

183.10 

249.83 

65.21 

24  34  29 

3873.2 

13.78 

176.04 

110.00 

9 9 6 

2468.02 

-34.06 

57.17 

262.24 

86.90 

9 50  1 4 

1868.0 

-34.11 

<7.93 

110.00 

0 14  14 

4315.43 

21.33 

169.02 

247.72 

62.63 

1 26  9 

3715.4 

17.49 

161 .99 

differential  CORRECTIONS 
TOE-1.2666  TRA-2.9079  TC3  -.2944  BAU  .3097 

ROE  -.5306  RRA  .3207  RC3  -.0676  FAU  .01374 

FOE  1.0245  FRA  1.7508  FC3  -.1551  BSP  7168 

BOE  1.3733  BRA  2.9255  BC3  .3021  FSP  -331 

LAUNCH  DATE  NOV  18  1968 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2197.1  SCR  426.3  SC3  120.0 
RRT  -.0839  RRF  .0959  RTF  -.9009 
see  2238.1  R23  -.0174  Rl3  .9010 
SGI  2197.4  SC2  424.7  THA  179.03 

flight  TIME  120.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 


1017.8  SR 
.6935  CRS 
LSA  1370.2  MSA 
ELI  1048.6  EL2 


353.3  SS 
.7817  CST 
251 .6  S5A 
247.0  AlF 


883.4 

.9910 

17.1 

14.35 


ARRIVAL  DATE  MAR  18  1969 


HELIOCENTRIC  CONIC 

RL  147.86  LAL  .00  LOL  55.72  VL  25.486 
RP  107.59  LAP  3.39  LOP  163.60  VP  36.352 
RC  51.611  GL  10.49  GP  -3.32  7Al  41 .60 
PLANE TOCENTRIC  CONIC 


DISTANCE  276.296 

GAL  13.53  A7L  86.44  HCA  107.84  SNA  115.85  ECC  .35623  INC  3.5616  VI  30.133 

GAP  -20.48  ATP  91.09  TAl  152.48  TAP  260.32  RCA  74.58  APO  157.12  V2  35.222 

TAP  6.19  ETS  147.83  TAC  139.68  ETE  199.30  TAC  84.47  ETC  165.50  ClP  5.23 


C3  71.519 

VHL  8.457 

OLA  15.65 

RAL  9.84 

RAD  6569.4 

VEL  13.888 

PTH  2.54 

VHP  12.923 

OPA 

i -10.58 

RAP 

352.41 

ECC  2.177D 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

90.00 

6 6 49 

3038.59 

-27.75 

99.23 

260.98 

84.12 

6 57 

28 

2438.6 

'28.27 

90.60 

90.00 

22  14  47 

4664.38 

14.43 

198.50 

249.70 

65.37 

23  32 

31 

4064.4 

10.99 

191 .51 

100.00 

7 36  47 

2748.47 

-29.48 

78.08 

261.17 

84.79 

8 22 

35 

2148,5 

•29.89 

69.30 

100.00 

23  27  30 

4429.74 

16.00 

180.49 

248.93 

64.41 

24  41 

20 

>829.7 

12.43 

173.52 

110.00 

9 4 11 

2474.97 

-34,03 

57.71 

261.58 

86.58 

9 45 

26 

1875,0 

•34.13 

48 .47 

110.00 

0 20  31 

4276.00 

20.08 

166.65 

246.76 

61,73 

1 31 

47 

3676.0 

16.14 

159.74 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2777 

TRA-2.9027 

TC3  -.2968 

BAU  ,2923 

SGT  2274.3  SGR 

415.5  SC3 

129.7 

ST 

1060.7 

SR 

340.2 

SS  921.1 

ROE  -,4931 

RRA  .3034 

RC3  -.0731 

FAU  .01427 

RRT  - 

.0898  RRF 

.1044  RTF  - 

.9070 

CRT 

.6929 

CRS 

.7818 

CST  ,9909 

FOE  1.0780 

FRA  1.8169 

FC3  -.1728 

BSP  7440 

see  2311.9  R23  - 

.0202  R13 

.9071 

LSA 

1424.3 

MSA 

245.7 

S5A  17.0 

BDE  i . 3696 

BRA  2.9186 

BC3  .3057 

FSP  -360 

SGI  2274.7  SG2 

413.6  THA  179.03 

Eli 

1087.9 

El2 

239.1 

ALF  13.18 

lUNCH  DATE  NOV  18  1968 

FLIGHT  TIME  122.00 

ARRIVAL  DATE 

MAR 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  283.118 

RL  147.86 

LAL  .00 

LOL  55.72 

VL  25.681 

GAL  13.00 

ATL  86 . 36 

HCA  11) .08 

SMA 

116.87 

ECC  .34257 

INC  3.6378 

VI 

30.133 

RP  107.61 

LAP  3.39 

LOP  166.84 

VP  36.482 

GAP  -19.53 

ATP  91.31 

TAL  151.97 

TAP  263.05 

RCA  76.83 

APO  156.90 

V2 

35.215 

RC  50.116 

GL  1 1 .20 

GP  -3.57 

TAL  41.33 

TAP  5.28 

ETS  137.87 

TAE  141.35 

ETE 

200.95 

TAC  86.37 

ETC  165.74 

CLP 

3.90 

Planetocentric  conic 

C3  66.792 

VHL  8.1 73 

DLA  16.48 

RAL  9.96 

RAO  6569.3 

VEL  13.717 

PTH  2.51 

VHP 

12.389 

OPA  -10.05 

RAP  354.29 

ECC 

2.0992 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 59  25 

3052.81 

-27,65 

100.26 

260.22 

83.62 

6 

50  18 

2452.8 

-28.24 

91  .64 

90.00 

22  23  9 

4617,74 

13.09 

195.73 

248.83 

64.67 

23 

40  6 

4017.7 

9.57 

188.82 

100.00 

7 30  3 

2760.54 

-29.40 

78.97 

260.43 

84.33 

8 

16  4 

2160.5 

-29.87 

70.20 

100.00 

23  35  12 

4385.29 

14.68 

177.85 

248.04 

63.66 

24 

48  17 

3785.2 

11  .02 

170.96 

110.00 

8 58  51 

2482.73 

-34.00 

58.32 

260.87 

86.22 

9 

40  13 

1882.7 

-34.15 

49.08 

110.00 

0 26  50 

4235 .82 

18.76 

164.27 

245.80 

60.89 

1 

37  26 

3635  .8 

14.74 

157.47 

DIFFERENTIAL  CORRECTIONS 


IDE- 

1 .2899 

TRA- 

-2.8952 

TC3 

-.2981 

BAU 

.2753 

ROE 

-.4560 

RRA 

.2875 

RC3 

- .0788 

FAU 

.01486 

FOE 

1 . 1 369 

FRA 

1 .8874 

FC3 

-.1926 

BSP 

7700 

BOE 

1 ,3681 

BRA 

2.9094 

BC3 

.3084 

FSP 

-392 

LAUNCH  DATE  NOV  18  1968 

heliocentric  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  107.64  LAP  3.39  LOP  170.09 

RC  48.721  GL  11.96  GP  -3.85 

planetocentric  conic 


MID-COURSE  execution  ACCURACY 
SGT  2352.8  SGR 
RRT  -.0980  RRF 
SGB  2387.1  R23 
SGI  2353.1  SG2 


DISTANCE  289.951 

VL  25.863  CAL  12.49  ATL  86.28  HCA  114.32  SHA  117.84 

VP  36.603  CAP  -18.61  ATP  91.53  TAL  151.49  TAP  265.81 

TAi.  41.11  TAP  4.61  ETS  123.97  TAE  143.12  ETE  202.84 


ORBIT  DETERMINATION  ACCURACY 


403.7 

SG3 

140.3 

ST 

1105.1 

SR 

325.8 

SS 

961  .4 

.1156 

RTF 

-.9127 

CRT 

.6917 

CRS 

.7813 

CST 

.9909 

-.0236  R13 

.9128 

LSA 

1481.3 

MSA 

239.4 

SSA 

17.0 

401.7 

THA 

179.01 

Eli 

1128.8 

EL2 

230.4 

ALF 

12.04 

124.00 

ARRIVAL 

DATE 

MAR 

22  1969 

ECC  .32956  INC  3.7175  VI  30.133 
RCA  79.01  APO  156.68  V2  35.207 
TAC  88.27  ETC  165.99  ClP  2.55 


C3  62.462 

VHL  7.903 

Ola  17.33 

RAL  10.03 

RAO  6569.2 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 51  22 

3068.61 

-27.52 

101.40 

90.00 

22  31  45 

4569.73 

11.67 

192.91 

100.00 

7 22  44 

2773.98 

-29.30 

79.96 

100.00 

23  43  4 

4339.60 

13.28 

175.18 

110.00 

8 53  1 

2491.50 

-33.96 

59.00 

110.00 

0 33  12 

4194.84 

17.39 

161.89 

2.48  VHP  11.871  OPA  -9.54  RAP  356.15  ECC  2.0280 


DIFFERENTIAL  CORRECTIONS 


roE-1 .3031 

TRA- 

-2.8846 

TC3 

-.2980 

BAU 

.2587 

ROE 

-.4191 

RRA 

.2731 

RC3 

-.0848 

FAU 

.01550 

FOE 

1 .2018 

FRA 

1.9625 

FC3 

-.2148 

BSP 

7951 

BOE 

1 . 3689 

BRA 

2.8975 

BC3 

.3098 

FSP 

-427 

JNJ  RT  ASC 
259.40 
247.97 
259.63 
247.15 
260.13 
244 .84 


SGT  2431.7  SGR 
RRT  -.1093  RRF 
see  2463.0  R23 
SCI  2432.1  SG2 


389.1 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

83.06 

6 42 

30 

2468.6 

-28.20 

92.80 

64.02 

23  47 

55 

3969.7 

8.09 

186.07 

83.82 

8 8 

58 

2174.0 

-29.85 

7)  .20 

62.97 

24  55 

24 

3739.6 

9.55 

168-37 

85.82 

9 34 

32 

1891  .5 

-34.16 

49.76 

60.10 

1 43 

7 

3594  .8 

13.28 

155.19 

ACCURACY 

ORBIT  determination  ACCURACY 

\ SG3 

152.0 

ST  1150.9 

SR  310.2 

SS 

1004.5 

1 RTF  - 

.9181 

CRT  .6897 

CRS  .7798 

CST 

.9908 

> R13 

.9182 

LSA  1541  .2 

MSA  232 . 7 

SSA 

16.9 

1 THA  178.97 

Eli  1171.4 

EL2  220.7 

alf 

10.92 

45 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  » 


LAUNCH  OATC  NOV  18  1968  TlIGHT  TIME  12$. 00  ARRIVAL  CATE  MAR  2*  1969 

heliocentric  CCNIC  distance  296. 79P 

Rl  147.86  LAL  .00  LOL  55.72  VL  26.034  CAL  12.00  A2L  86.20  MCA  117.56  SMA  118.78  ECC  .3l7l9  INC  3.8012  VI  30.133 

RP  107.66  LAP  3.37  LOP  173.33  VP  36.715  GAP  -17.72  A7P  91.76  TAL  151.04  TAP  268.60  RCA  81.10  APO  156.45  V2  35.198 

RC  47.437  GL  12.75  CP  -4.16  2al  40.96  2AP  4.33  ETS  106.39  2AE  144.98  ETE  205.02  7AC  90.16  ETC  166.23  CLP  I.I8 

PLANE TOCENTRIC  CONIC 

C3  58.502  VHL  7.649  OLA  18.21  RAL  10.04  RAO  6569.1  VEL  13.411  PTH  2.45  VHP  11.368  OPA  -9.06  RAP  358.01  ECC  1.9628 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LdNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  C5T  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 42  32  3086.35  -27.37  102.67  258.54  82.44  6 33  59  2486.3  -28.13  94.09 

90.00  22  40  41  4520.14  10.18  190.04  247.13  63.43  23  56  1 3920.1  6.53  183.26 

100.00  7 14  43  2789.08  -29.19  81.06  258.80  83.24  8 1 13  2189.1  -29.82  72.32 

100.00  23  51  11  4292.64  11.81  172.46  246.27  62.34  25  2 43  3692.6  8.02  165.73 

110.00  8 46  39  2501 .48  -33.91  59.77  259.35  85.37  9 28  20  1901.5  -34,18  50.54 

110.00  0 39  41  4153.00  15.95  159.50  243.90  59.36  1 48  54  3553.0  11.77  152.89 

OirPERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE- 1.3111  TRA-2.8655  TC3  -.2920  BAU  .2392  SOT  2504.0  SCR  378.9  SC3  |64.7  ST  1193.4  SR  293,0  SS  1049.2 

ROE  -.3823  RRA  .2604  RC3  -.0910  FAU  .01629  RRT  -.1271  RRT  .1509  RTF  -.9234  CRT  .6852  CRS  .7767  CST  .9907 

FOE  1.2718  FRA  2.0411  FC3  -.2410  BSP  8340  SCB  2532.5  R23  -.0311  Rl3  .9235  LSA  1599.9  MSA  226.0  SSA  16.8 

BOE  1.3657  BRA  2.8773  BC3  .3058  FSP  -469  SCI  2504.5  SC2  375.8  THA  178.87  ELI  1210.7  El2  210.4  ALF  9.85 

CAUNCH  OATE  NOV  18  1968  FLIGHT  TIME  128.00  ARRIVAL  DATE  MAR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  303.633 

RL  147.86  LAL  .00  LOL  55.72  VL  26.194  GAL  11.54  A2t  86.11  HCA  120.79  SMA  119.67  ECC  .30543  INC  3.8900  VI  30.133 

RP  107.69  LAP  3.34  LOP  176.57  VP  36.820  CAP  -16.86  ATP  91.99  TAL  150.63  TAP  271.42  RCA  83.12  APO  156.22  V2  35.189 

RC  46.274  GL  13.59  CP  -4.52  TAL  AQ.SB  TAP  4.53  ETS  88.01  TAt  146.90  ETE  207.56  7AC  92.03  ETC  166.48  CLP  -.20 


PLANETOCENTRIC  CONIC 
C3  54.890  VW,  7.409 

DLA  19.11 

RAL  10.00 

RAO  6569.0 

VEL  13.276 

PTH  2.43 

VHP  10.882 

OPA  -8.64 

RAP  359.86 

ECC  1.9033 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 32  50 

3106.47 

-27.18 

104.11 

257.63 

81 .74 

6 24  37 

2506.5 

-28.04 

95.55 

90.00 

22  50  2 

4468.72 

8.60 

187.09 

246.30 

62.92 

24  4 31 

3868.7 

4.90 

180.36 

100.00 

7 5 57 

280$. 21 

-29.04 

82.32 

257.92 

82.60 

7 52  43 

2206.2 

-29.76 

73.59 

100.00 

0 3 32 

4244. eO 

10.27 

169. 70 

245.42 

61.77 

2 14  16 

5644.2 

6.41 

163.03 

llO.OO 

8 39  41 

2512. 96 

-33.84 

60.66 

258.54 

84.84 

9 21  34 

1913.0 

-34.18 

51  .44 

110.00 

0 46  18 

4110.23 

14,45 

157.09 

242.97 

58.68 

1 54  48 

3510.2 

10,20 

150.57 

differential  CO?RECTIONS_  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3288  TRA-2.8502  TC3  -.2890  BAU  .2238  SCT  2584.8  SCR  SG3  178.8  ST  1243.4  SR  274.2  SS  1099.2 

ROE  -.3456  RRA  .2497  RC3  -.0975  FAU  .01704  RRT  -.1482  RRF  .1767  RTF  -.9282  CRT  .6798  CRS  .7717  CST  .9907 

FOE  1 .3523  fra  2.1277  FC3  -.2687  BsP  8557  SOB  2610.6  R23  -.0368  Rl3  .9284  LSA  1667.7  MSA  218.6  SSA  16.6 

BOE  1.3730  BRA  2. 8^12  BC3  .3050  FSP  -5lO  SCI  2585.4  SC2  362.0  THA  178.77  ELI  1257.6  El2  198.8  AlF  8.75 


LAUNCH  DATE  NOV  18  1968  FLIGHT  TIME  130.00  ARRIVAL  CATE  MAR  28  1969 


HELIOCENTRIC 

: CONIC 

DISTANCE  310.476 

RL  147.86 

LAL  .00 

CM 

VL  26.343 

GAL  11.10 

ATL  86.02  HCA  124.03 

SMA  120.52 

ECC  .29428 

INC 

3.9849 

VI 

30.1 33 

- 

RP  107.72 

LAP  3.30 

LOP  179.81 

VP  36.917 

GAP  -16.02 

ATP  92.23 

TAl  150.25 

TAP  274.27 

RCA  85.05 

APO 

155.99 

v2 

35.179 

RC  45,244 

GL  14.48 

GP  -4.93 

TAL  40.86 

TAP  5.19 

ETS  7?.5J 

TAE  148.86 

ETE  210.54 

ZAC  93.09 

ETC 

166.73 

CLP 

-1  .62 

- 

PLANETOCENTRIC  CONIC 

C3  51 .601 

VHL  7.185 

DLA  20.04 

RAL  9.90 

RAO  6568.9 

VEL  13.152 

PTH  2.40 

VHP  10.411 

OPA  -8.27 

RAP 

1.70 

ECC 

1 .8492 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 22  6 

3129.52 

-26.94 

105.76 

256.68 

80.94 

6 14 

15 

2529.5 

' 

27.92 

97.23 

90.00 

22  59  57 

4415.07 

6.92 

184.04 

245.51 

62.47 

24  13 

32 

3815.1 

3.18 

177.35 

iOO.OO 

6 56  17 

2825.81 

-28.86 

83.75 

257.01 

81 .87 

7 43 

23 

2225.8 

29.69 

75  ,04 

_ 

100.00 

0 12  23 

4194.01 

8.64 

166.86 

244.59 

61.27 

I 22 

17 

3594.0 

4.74 

160.25 

1 10.00 

8 32  3 

2526.21 

-33.75 

61 .69 

257.71 

84.24 

9 14 

9 

1926.2 

■34.18 

52.47 

no. DO 

0 53  6 

4066.38 

12.89 

154.66 

242.06 

58.06 

2 0 

55 

3466.4 

8.58 

140.21 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-J .3394 

TRA-2.8244 

TC3  -.2782  BAU  -2049 

SCT  2655.4  SCA 

353.4  SC3 

194.2 

ST  1288.0 

SR 

253.6 

SS 

11 50 . 7 

ROE  -.3084 

RRA  .2413 

RC3  -.1042  FAU  .01799 

RRT  - 

.1798  RRF 

.2120  RTF  - 

.9350 

CRT  .6693 

CRS 

.7631 

CST 

.9907 

■ 

FOE  i .4391 

FRA  2,2177 

FC3  -.3018  BSP  8968 

see  2676  .a  R23  - 

.0420  R13 

.9332 

LSA  1732.7 

MSA 

211.6 

SSA 

16.4 

BOE  1 .3744 

BRA  2.8347 

0C3  .2970  FSP  -561 

SC)  2656.)  SC2 

347,5  THA  178.61 

ELI  1299.4 

El2 

186.7 

ALF 

7,67 

LAUNCH  DATE  NOV  18  1 968  FLIGHT  TIME  132.00  ARRIVAL  CATE  MAR  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  3l7,3l7 

RL  147.86  LAL  .00  LOL  55.72  VL  26.482  CAL  10.68  A7L  85.91  MCA  127.26  SNA  121.33  ECC  .28372  INC  4.0872  vi  30.133 

RP  107.75  LAP  3.25  LOP  183.05  VP  37,007  CAP  -15.21  ATP  92.48  TAL  149.91  TAP  277.16  RCA  86.91  APO  155.76  V2  35.169 

RC  44.357  GL  15.43  CP  -5.41  TAL  40.92  TAP  6.21  ETS  61.21  TAC  150.82  ETE  214.07  TAC  95.73  ETC  167.00  CLP  -3.06 


PLANETOCENTRIC  CONIC 

C3  48.617  VHL  6.973  OLA  21.00  RAL  9.73 


LNCH  ATMTH 

UNCH  time 

L-I  TIME 

INJ  LAT 

90.00 

5 

10  6 

3156.22 

-26.64 

90.00 

23 

10  36 

4358.67 

5.14 

100.00 

6 

45  33 

2848.44 

-28.64 

100.00 

0 

21  46 

4141 .69 

6.91 

ilO.OO 

8 

23  38 

2541.60 

-33.64 

110.00 

1 

0 11 

4021.30 

11.25 

differential 

CORRECTIONS 

TDE-1 .3379 

tra- 

'2.7810 

TC3  -.2531 

BAU  .1797 

ROC  -.2703 

RRA 

.2357  RC3  -.1111 

FAU  .01929 

FOE  1 .5309 

FRA 

2.3084 

FC3  -.34J4 

BSP  9689 

BOE  1 .3649 

BRA 

2.7910 

BC3  .ZT64 

FSP  -629 

RAO  6568.8  VEL  13.038 

PTH  2.38 

VHP  9. 

955 

OPA  -7.96 

RAP  3.54 

ECC  I ,8001 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

107.66  255.68 

80.04 

6 2 

43 

2556.2 

-27.75 

99.16 

180.85  244. T7 

62.12 

24  23 

15 

3758.7 

1 .37 

174.20 

85.39  256.06 

81.03 

7 33 

2 

2248.4 

-29.58 

76.71 

163.94  243.80 

60.85 

I 30 

48 

3541  .7 

2.97 

157.36 

62.88  256.85 

83.55 

' 9 6 

0 

1941 .6 

-34.17 

53.67 

152.19  241.18 

57.51 

2 7 

12 

3421  .3 

6.89 

145.82 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACr 

SCT  2T06.5  SCR 

341.2  SC3 

210.6 

ST  1322.1 

SR  230.8 

SS  1202.3 

RRT  -.2263  RRF 

.2601  RTF  - 

.9380 

CRT  .6509 

CRS  .7485 

CST  .9904 

see  2727.9  R23  - 

.0458  R13 

.9382 

LSA  1790.1 

MSA  205 . 3 

SSA  15.8 

SCI  2707,6  SC2 

332.2  THA  178.34 

Eli  1330.8 

EL2  174.1 

ALF  6.59 

46 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  NOV  10  I960 


FlICHT  time  13A.00 


arrival  date  APR  1 1969 


HELIOCENTRIC  CONIC 
RL  147.06  LAL  .00 
RP  107.79  LAP  3.19 
RC  43.6?5  OL  16.44 

planetocentric  conic 
C3  45.906  VHL  6.775 
LNCH  A7MTH  LNCH  TIME 


DISTANCE  324.144 


LOL 

55.72 

VL 

26.612 

gal 

10.28 

AZL 

05 

.80 

LOP 

186.28 

VP 

37.090 

GAP 

'14.42 

AZP 

92 

.73 

CP 

'5.96 

ZAL 

41 .05 

ZAP 

7.49 

ETS 

53 

.46 

OLA 

22.01 

RAL 

9.49 

RAD 

6560.7 

VEL 

12. 

933 

L'l 

TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

A SC 

53.46  7AE  1.62.71  ET£  216.25  7AC 


PTM  2.36  VHP  9.513 

iNj  atmth  inj  time 


ECC 

,27370 

INC 

4.1907 

Vl 

30 

.133 

RCA 

00 

.60 

APO 

155.52 

V2 

35 

.158 

ZAC 

97 

.55 

ETC 

167.29 

CLP 

' 

4.55 

OPA 

-7 

,74 

RAP 

5.37 

ECC 

1 . 

7555 

PO  CST 

TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

90.00 
90.00 
100.00 
100.00 
lio.oo 
no. 00 


4 56  32 
73  22  16 

6 33  31 

0 31  53 

5 14  10 

1 7 36 


3107.53 

4290.63 
2074.79 
4006.60 
2559.51 

3974 .64 


-26.26 

3.22 

'20.34 

5.07 

'33.50 

9.53 


109.07 

177.49 

07.29 

160.00 

64.26 

149.67 


254 .62 
244.07 
255.06 
243.05 
255.96 
240.32 


79.00 
61 .05 
00.07 
60.50 
02.74 
57.02 


5 49  39 
24  33  54 
7 21  26 

1 40  0 
0 56  57 

2 13  51 


2507.5 

3690.6 
2274.0 

3406.6 

1959.5 

3374.6 


-27.51 

-.57 

-29.42 

1.11 

'34.14 

5.12 


101 .42 
170.05 
70.66 

154.34 
55.07 

143.35 


differential  corrections 


MIO'COURSe  EXECUTION  ACCURACY 


ORBIT  OETERHINATION  ACCURACY 


TOE'l .2300 

TRA-2,6257 

TC3 

-.1294  BAU 

.1074 

SCT  2616.9  SCR 

330.0  SC3 

224.7 

ST 

1264.2 

SR 

205.1 

SS 

1224.2 

ROE  -.2303 

RRA  .2339 

RC3 

-.1177  FAU 

.02204 

RRT  -.3246  RRF 

.3302  RTF 

-.9466 

CRT 

.6042 

CRS 

.7206 

CST 

,9077 

FOE  1.5074 

FRA  2.3575 

FC3 

-.4307  BSP 

13007 

see  2637.6  R23 

-.0200  R13 

.9460 

LSA 

1759.6 

MSA 

205.0 

SSA 

13.9 

BOE  1 .2514 

BRA  2.6361 

BC3 

.1749  FSP 

'790 

SCI  2619.1  SC2 

311.9  THA 

177.62 

Eli 

1270.4 

EL2 

162,6 

alf 

5.69 

LAUNCH  DATE  NOV  10  I960 

FLICHT  TIME 

136.00 

ARRIVAL 

DATE 

APR 

3 1969 

HELIOCENTRIC  CCNIC 
RL  147.06  LAL  .00  LOL  55.72 

RP  107.02  LAP  3.12  LOP  109.52 

RC  43.055  CL  17.51  CP  -6.60 

Planetocentric  conic 


DISTANCE  330.991 

VL  26.733  CAL  9.90  A7L  05,60  HCA  133.71  SMA  122.65  ECC  .26434  INC  4.3214  Vl  30.133 

VP  37.166  CAP  '13.66  A7P  92.99  TAL  149.32  TAP  203.03  RCA  90.36  APO  155.30  V2  35.147 

7AL  41.25  ZAP  0.95  ETS  40.29  ZAE  154.40  ETE  223.22  ZAC  99.36  ETC  167.61  CLP  -6.06 


C3  43.517 

VHL  6.597 

OLA  23.06 

RAL  9.20 

RAO  6560,7 

VEL  12.041 

PTH  2.34 

VHP  9.090 

DPA  -7.61 

RAP  7.20 

ECC  1.7162 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 41  3 

3225.14 

'25.74 

112.50 

253.53 

77.77 

5 34  49 

2625 . I 

'27.17 

104.12 

90.00 

23  35  24 

4234.13 

1.14 

173.00 

243.50 

61.70 

24  45  50 

3634.1 

'2.65 

167.26 

100.00 

6 20  0 

2906.15 

'27.95 

09.54 

254.04 

70.95 

7 0 26 

2306.1 

'29.19 

00.96 

100.00 

0 43  5 

4020.30 

3.12 

157.67 

242.40 

60.26 

1 50  13 

3420.4 

'.07 

151  .14 

110.00 

0 3 59 

2500.70 

'33.30 

65.09 

255.10 

01.00 

0 47  0 

1900.0 

'34.00 

56.73 

110.00 

1 15  35 

3926.49 

7.74 

147.09 

239.55 

56.60 

2 21  1 

3326.5 

3.29 

140.03 

differential  CORRECTIONS 


MlO-COURSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE'l .4462 

TRA-2.7900 

TC3 

-.2071 

BAU 

.1026 

SCT  2942.3  SCR 

322.6  SC3 

252.6 

ST 

1404.0 

SR 

178.6 

SS 

1352.7 

ROE  -.1909 

RRA  .2336 

RC3 

-.1260 

FAU 

.02013 

RRT  -.3254  RRT 

.3032  RTF 

-.9439 

CRT 

.5090 

CRS 

.6864 

CST 

.9917 

FOE  1.7990 

FRA  2.5574 

FC3 

-.4006 

BSP 

0621 

see  2960.0  R23 

-.0769  R13 

.9442 

LSA 

2007.0 

MSA 

187.7 

SSA 

15.8 

BOE  1.4507 

BRA  2.7990 

8C3 

.3130 

FSP 

'691 

SCI  2944.2  SC2 

304.9  THA 

177.93 

Eli 

1487.7 

El2 

144.0 

alf 

4.09 

LAUNCH  DATE 

NOV  18  I960 

Flight  time 

138.00 

ARRIVAL 

CATE 

APR 

5 1969 

HELIOCENTRIC  CONIC 

RL  147.06  LAL  .00  LOL  55.72  VL  26.045 

RP  107.06  LAP  3.04  LOP  192.75  VP  37.236 

RC  42.657  OL  18.66  CP  '7.36  ZAL  41.55 

Planetocentric  conic 


distance  337.012 

GAL  9.54  A7L  05.54  HCA  136.94  SMA  123.52  ECC  .25546  INC  4.4580  V]  30.133 

CAP  '12.92  AZP  93.26  TAL  149.08  TAP  286.02  RCA  91.97  APO  155.07  V2  35.135 

ZAP  10.50  ETS  44.85  ZAE  156.01  ETE  229.05  ZAC  lOl.U  ETC  167.98  CLP  -7.62 


C3  41.363 

VHL  6.431 

OLA  24,17 

RAL  8.01 

RAO  6560.6 

VEL  12.757 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

4 22  47 

3271.12 

-25.04 

115.60 

252.33 

90.00 

23  50  37 

4162.57 

'1.17 

169.09 

243.02 

100.00 

6 4 21 

2943.66 

'27.43 

92.21 

252.95 

100.00 

0 55  40 

3965 .26 

.98 

154.20 

241.02 

110.00 

7 52  20 

2605 ,84 

'33.04 

67.00 

254.19 

110.00 

1 24  1] 

3875.84 

5,83 

144.41 

230.01 

differential  CORRECTIONS 


TOE- 

1 .4522 

TRA- 

'2.7366 

TC3 

-.2549 

BAU 

.1595 

ROE 

-.1472 

RRA 

.2390 

RC3 

-.1351 

FAU 

.02172 

FDE 

1 .9354 

FRA 

2.6705 

FC3 

-.4546 

BSP 

9320 

BOE 

1 .4596 

BRA 

2.7470 

6C3 

.2005 

FSP 

'777 

TR  2.32  VHP 
INJ  AZMTH 
76.32 
61.71 
77.64 
60.12 
00.70 
56.26 

MIO'COURSE  EXECUTION  ACCURACY 
SCT  2906.9  SCR 
RRT  -.4164  RRF 
sea  3003.9  R23 
SCI  2909.0  SC2 


0.601  OPA  '7.61  RAP  9.03  ECC  1 .6807 


INJ  TI^C 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 17  18 

2671 .1 

'26.67 

107.40 

24  59  59 

3562.6 

-4.94 

163.25 

6 53  25 

2343.7 

-28.86 

83.70 

2 1 45 

3365.3 

-3.00 

147.68 

8 35  46 

2005.0 

'33.97 

58.68 

2 20  47 

3275.0 

1.36 

138.18 

ORBIT  determination  ACCURACY 


LAUNCH  DATE  NOV  18  I960 


319.1 

SC3 

274.8 

ST 

1522-0 

SR 

148.7 

SS 

1420.2 

.4769  RTF 

-.9482 

CRT 

.5017 

CRS 

.6080 

CST 

.9916 

-.0861 

R13 

.9485 

LSA 

2078.9 

MSA 

182.3 

SSA 

15.0 

289.0 

THA 

177.43 

ELI 

1523.0 

EL2 

128.5 

ALF 

2.83 

140.00 

ARRIVAL 

CATE 

APR 

7 1969 

HELIOCENTRIC  CONIC 


DISTANCE  344.625 


RL  147.06 

LAL 

.00 

LOL  55.72 

VL  26.950 

CAL  9.20 

AZL  05.39 

HCA 

140.16 

SMA  124.17 

ECC  .24711 

INC 

4.6120 

Vl 

30.133 

RP  107.09 

LAP 

2.95 

LOP  195.97 

VP  37.300 

CAP  -12.20 

AZP  93.54 

TAL 

140.07 

TAP  209.03 

RCA  93.49 

APO 

154.05 

V2 

35.123 

RC  42.436 

GL 

19.91 

GP  '8.25 

ZAL  41.95 

ZAP  12.36 

ETS  42.67 

ZAE 

157.21 

ETE  235.71 

ZAC  102.90 

ETC 

168.40 

CLP 

'9.23 

PLANETOCENTRIC  CONIC 

C3  39.471 

VHL 

6.283 

OLA  25.34 

RAL  0.34 

RAO  6560.5 

VEL  12.602 

PTH 

2.30 

VHP  8,289 

OPA  '7.76 

RAP 

10.88 

ECC 

I .6496 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

0 28 

3329.81 

'24.03 

' 119.69 

250.99 

74.56 

4 55  58 

2729.8 

'25.92 

m .53 

90.00 

0 

13  7 

4000.23 

'3.02 

165.29 

242.73 

61.92 

1 21  7 

3400.2 

'7.55 

158.60 

100,00 

5 

45  54 

2909.89 

-26.72 

95.46 

251.77 

76.07 

6 35  44 

2309.9 

28.37 

87.05 

100.00 

I 

10  22 

3895.30 

-1 .39 

150.37 

241.39 

60.14 

2 15  18 

3295.4 

'5.36 

143.82 

llO.OO 

7 

39  3 

2635.07 

'32.69 

70.07 

253.26 

79.39 

0 22  59 

2035.9 

33.80 

61  .01 

110.00 

1 

33  42 

3022.17 

3.79 

141.59 

230.15 

56.00 

2 37  25 

3222.2 

-.69 

1 35 . 38 

differential  CORRECTIONS 
TOE'1.4752  TRA-2.6932  TC3  '.2327  BAU  .1445 

ROE  '.0995  RRA  .2495  RC3  '.1442  FAU  .02313 

FOE  2.0904  FRA  2.7973  FC3  -.5073  BSP  9695 

BOE  1.4706  BRA  2.7040  6C5  .2730  FSP  -050 


mid-course  EXECUTION  ACCURACY 
SCT  3046.5  SCR  323.2  SC3  299.7 
RRT  -.5171  RRT  .5019  RTF  -.9518 
see  3063.6  R23  -.1001  R13  .9523 

SCI  3051. I SC2  276.2  THA  176.83 


ORBIT  DETERMINATION  ACCURACY 
ST  1573.1  SR  118.2  SS  J498.7 

CRT  .3257  CRS  .4431  CST  .9917 

LSA  2168.7  MSA  176.9  S$A  14.2 

Eli  1573.6  El2  111.7  alF  i .4j 


47 


JPL  TM  33-99 


EARTH--VENUS  TRAJECTORIES  < VOL.  4,  1968-69  J 


LAUNCH  DA  re  NOV  10  I960  FLIGHT  TiHt  142.00  ARRIVAL  PATC  APR  9 1969 

HElIOCCnTRIC  conic  DISTANCE  351.422 

RL  147.06  LAL  .00  LOt  55.72  Vl  27.047  GAL  0.00  A7l  05.21  HCA  143.30  SNA  124.70  ECC  .23920  INC  4.7002  VI  30.133 

RP  107.93  LAP  2.05  LOP  199.20  VP  37.359  CAP  -11.50  A2P  93.05  TAl  140.69  TAP  292.07  RCA  94,92  APO  154  .64  V2  35.111 

RC  42.394  GL  21.26  GP  -9.33  2AL  42.45  2AP  14.31  ET$  41.42  2A£  157.94  ETE  243.11  2aC  104.64  ETC  160.91  CuP  -10.09 

Plane  tocentric  conic 

C3  37.039  VHL  6.151  CLA  26.60  RAL  7.77  RAO  6560.5  VEl  12.610  PTH  2.29  VHP  7.914  OPA  -0.09  RAP  12.75  ECC  1 .6227 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A2HTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 31  3 3410.00  -22.46  125.11  249.37  72.20  < P7  54  2010.9  -24,67  117.14 

90.00  0 30  0 3977.02  -7.07  159.52  242.77  62.51  I 44  10  3377.0  -10.70  152.72 

100.00  5 23  16  3049.13  -25.60  99.56  250.43  74.15  6 14  5 2449.1  -27.61  91.20 

100.00  1 20  20  3014.00  -4.12  145.94  241.16  60.37  2 32  3 3214.0  -0.03  159.34 

110.00  7 23  41  2672.35  -32.20  72.00  252.29  77.05  0 0 13  2072.3  -33.54  63.02 

110.00  14433  3764.35  1.59  136.57  237.61  55.05  24717  3164.3  -2.90  132.37 

OIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.5045  TRA-2. 6475  TC3  -.2101  8AU  .1319  SCT  3104.2  SCR  339.0  S03  327.2  ST  1627.3  SR  93.9  SS  1565.3 

ROE  -.0461  RRA  .2664  RC3  -.1543  FAU  .02459  RRT  -.6235  RRT  .6913  RTF  -.9551  CRT  -.0564  CRS  .0696  CST  .9910 

FOE  2.2065  FRA  2.9315  FC3  -.5626  BSP  10019  SOB  3122.6  R23  -.1169  R13  -9550  LSA  2267.2  MSA  172.3  S5A  13.2 

BOE  1.5052  BRA  2.6600  0C3  .2607  FSP  -945  SCI  3J11.4  SC2  264.4  THA  176.00  ElI  1627.4  El2  93.7  alF  179,01 

LAUNCH  GATE  NOV  10  I960  FLIGHT  TIME  144.00  ARRIVAL  CATE  APR  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  350.200 

RU  147.06  LAL  .00  LOL  55.72  VL  27.136  CAL  0.50  ATI  05.01  HCA  146.60  SNA  125.35  ECC  .23194  INC  4.9931  Vl  30.133 

RP  107.97  lap  2.75  LOP  20Z.AZ  VP  37.412  CAP  -10.02  ATP  94.17  TAL  J40.54  TAP  295,14  RCA  96.20  APO  154.43  V2  35.099 

RC  42.534  CL  22.75  CP  -10.64  TAL  43.00  TAP  16.45  ETS  40.92  TAE  150.11  ETE  250.09  7AC  106.36  ETC  169.53  CuP  -12.61 

Plane TOCENTRIC  conic 

C3  36.475  VHL  6,039  OLA  27.95  RAL  7.09  RAO  6560.4  VEL  12.564  PTH  2.20  VHP  7,550  OPA  -0.67  RAP  14.66  ECC  1.6003 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  iNJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  INJ  2 LONG 

90.00  24130  3555.62  -19.16  154.44  246.92  60.74  54053  2955.6  -21,00  126.03 

90.00  12157  3014.52  -12.07  150.13  243.72  64.19  2 25  31  3214.5  -15.45  143.00 

100.00  4 53  20  313J.05  -24.04  105.09  240. 0J  7l ,60  5 45  3J  2531 .0  -26.32  97.03 

100.00  1 52  56  3714.33  -7.47  140.36  241 .29  60.97  2 54  50  3114.3  -11.20  133.65 

JiO.OO  7 5 25  2717.64  -31.50  76.15  251.25  75.90  7 50  43  2117.6  -33.10  67.29 

nO.OO  1 57  20  3700.50  -.05  135.24  237.22  55.03  2 59  0 3100.5  -5.33  129.02 

differential  CCRRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.5436  TRA-2.6015  TC3  -.1902  BAU  .1230  SCT  5162.9  SCR  37l,7  SC3  357.3  ST  1607.4  SR  95.2  SS  1601.9 

ROE  .0156  RRA  .2913  RC3  -.1657  FAU  .02602  RRT  -.7229  RRF  .7917  RTF  -.9501  CRT  -.6240  CRS  -.5226  CST  ,9921 

FOE  2.5062  FRA  3.0729  FC3  -.6176  BSP  10236  SCB  3104.6  R23  -.1369  R13  .9591  LSA  2370.3  MSA  160,5  SSA  12.2 

BOE  1 .5437  BRA  2.6J70  6C3  .2522  FSP  -|036  SCI  3174.3  SC2  255.9  THA  I75.ll  ELI  1600.4  El2  74.3  AlF  177.90 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  OATC  NOV  16  1966 


FlIOHT  time  150.00 


ARRIVAL  CATC  APR  17  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.86 

LAL 

.00 

LOL 

55 

.77 

VL 

27. 

.366 

GAL 

RP 

108 

.09 

LAP 

7 

.37 

LOP 

717 

.07 

VP 

37. 

.543 

GAP 

RC 

44.011 

CL 

78 

.40 

CP 

-16, 

.84 

ZAL 

46.00 

ZAP 

planetocentric  conic 


C3  34.300 

VHL  5-857 

OLA  37.95 

RAL  4 .00 

RAO  6566.^ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

72.41 

73  30  57 

4099.54 

-18.67 

174.68 

107.59 

4 4 4 

3239.54 

-18.65 

110.78 

72.41 

73  30  57 

4099,54 

-18.67 

174.68 

107.59 

4 4 4 

3739.54 

-18.65 

110.78 

110.00 

5 78  75 

2980.73 

-75.71 

94.35 

110.00 

3 9 42 

3406.85 

-11.89 

119.67 

DISTANCE  376.466 

T,76  A7L  84.10  MCA  156.73  SNA  176.65  ECC  .71276  INC  5.6976  VI  30.133 

-8,90  A7P  95.40  TAL  148.75  TAP  304.49  RCA  99.66  APO  153.64  V2  35,060 

74.56  ETS  43.10  7AE  154.31  ETE  771.47  ZAC  111.40  ETC  172.67  ClP  -16.17 

VEL  17.477  PTH  7.76  VHP  6.647  OPA  -17.67  RAP  70.97  ECC  1.5645 

INJ  RT  ASC  INJ  AZMTH 


747.61 

747.60 

747.61 
747.60 
746.73 
736.56 


67.34 

62.33 

62.34 
67.33 
66.66 
57.71 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74  39  16 

3499.5 

-72.72 

167.44 

4 58  4 

7639.5 

-22.20 

103.54 

74  39  16 

3499.5 

-22.22 

167.44 

4 58  4 

2639.5 

-22.20 

103,54 

6 16  5 

2360.7 

-26.64 

66.40 

4 6 79 

7806.6 

-16.07 

113.05 

differential  corrections 
TDE-1.7177  TRA-2.4300  TC3  -.1241 
ROE  .3009  RRA  .4364  RC3  -.7106 
FOE  3.3956  FRA  3.4634  FC3  -.7584 
0OE  1.7438  BRA  7.4689  BC3  .7444 

LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.77 

RP  108.13  LAP  7.73  LOP  715.78 

RC  44.836  OL  30.97  CP  -70.18 

Planetocentric  conic 
C3  34.497  VHL  5.873  OLA  35.10 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

€8.34  77  59  57  4176.76 

111.66  47774  3165.64 

66.34  77  59  57  4176.76 

111.66  47774  3165.64 

66.34  77  59  57  4176.76 

111.66  47774  3165.64 

DIFFERENTIAL  CORRECTIONS 
TDE-1.6164  TRA-7.3674  TC3  -.1063 
ROE  .4640  RRA  ,5193  RC3  -.7793 
FOE  3.7676  FRA  3.5331  FC3  -.7666 
BOE  1.6747  BRA  7.4166  BC3  .7576 


BAU  .1171 
FAU  .03005 
BSP  10937 
FSP  -1350 


VL  77.431  CAL 
VP  37,578  CAP 
ZAL  47.50  ZAP 


SCT  3797.1  SCR  637.5  SC5  456.7 
RRT  -.9041  RRT  .9617  RTF  -.9660 
SCB  3356.7  R73  -.1931  R13  .9666 

SCI  3347.4  SC7  766.3  THA  170.07 

flight  TIIC  157.00 

DISTANCE  365.164 

7.55  A7L  63.63  HCA  159.44  SMA  177.76 

-6.79  ATP  95.97  TAL  146.70  TAP  307.64 

76.71  ETS  45.03  ZAC  151.31  ETE  776.07 


ORBIT  DETERMINATION  ACCURACY 


RAL  7.41 
INJ  LAT 
-19.73 
-19.71 
-19.73 
-19.71 
-19.73 
-19.71 

BAU  .1166 
FAU  .03067 
BSP  11167 
FSP  -1451 


RAO  6566.4  VEL  17.484  PTH  7.76  VHP  6.416 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

1863.1 

SR 

331  .7 

SS 

2029.2 

CRT 

-.9996 

CRS 

-.9916 

CST 

.9929 

LSA 

2763.2 

MSA 

165.9 

SSA 

6.3 

ELI 

1912.1 

EL2 

6,7 

alf 

170.01 

ARRIVAL 

DATE 

APR 

19  1969 

ECC 

.20726 

INC 

6.3714 

VI 

30.133 

RCA 

100.90 

APO' 

153.67 

V2 

35.047 

ZAC 

113.04 

ETC 

174.41 

CLP 

-20.14 

OPA 

-15.16 

RAP 

23.53 

ECC 

1.5676 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

161.77 
105.63 
161 .77 
105.63 
161 .77 
105.63 


741.75 

741.74 

741.75 

741.74 

741.75 
741.74 


60.36 

60.35 

60.36 

60.35 

60.36 
60.35 


74 

5 

74 

5 

74 

5 


9 33 
15  10 
9 33 
15  10 
9 33 
15  10 


3576.3 

7565.6 

3576.3 

7565.6 

3576.3 

7565.6 


-73.57 

-73.51 

-73.57 

-73.51 

-73.57 

-73.51 


1 74  . II 
96.47 
1 74 . 1 1 
96.47 
1 74 . 1 1 
96.47 


MIO-COORSC  EXECUTION  ACCURACr 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.77  VL 

RP  108.17  LAP  7.09  LOP  718.48  VP 

RC  45.818  CL  33.96  CP  -74.63  ZAL 

planetocentric  CONIC 
C3  35,498  VHL  5.958  CLA  37.64 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 


64.09 
115.91 
64.09 
115.91 
64.09 
115.91 

differential  CORRECTIONS 


77  28  40  4751.51 

4 36  58  3104.90 

77  28  40  4251.51 

4 36  58  3104.90 

77  78  40  4251.51 

4 36  58  3104.90 


RAL  . 32 
INJ  LAT 
-20.75 
-70,73 
-20.75 
'70.73 
-20.75 
-20.73 


SCT  3330.3  SCR  613.0  SC3  490.4 

ST 

1963.2 

SR 

489.4 

SS 

2164.8 

RRT  -.9761  RRF  .9605  RTF  -.9667 

CRT 

-.9983 

CRS 

-.9982 

CST 

.9933 

SCB  3476.1  R73  -.2006  R13  .9724 

LSA 

2958.4 

MSA 

168.3 

SSA 

. 6.8 

SCI  3415.4  SC7  795.1  THA  167.14 

ELI 

2023.1 

EL2 

27.8 

alf 

166.02 

FLIGHT  TIME  154.00 

ARRIVAL 

DATE 

APR 

21  1969 

DISTANCE  391.879 

GAL 

7.34  AZL  82.99  HCA  167.64  SMA  127.68 

ECC 

.20219 

INC 

7.0109 

VI 

30.133 

GAP 

-7.70  AZP  96.69  TAL  148.17  TAP  310.81 

RCA 

101 .87 

APO 

153.50 

V2 

35.033 

ZAP 

32.64  ETS  47.61  ZAE  147.13  ETE  279.40 

ZAC 

114.64 

ETC 

176,91 

CLP 

-22.13 

RAO 

6568.4  VEL  12.525  PTH  2.27  VHP  6.265 

CL 

O 

-18.70 

RAP 

26.58 

ECC 

I .56*2 

INJ 

long  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PC  CST  TIN 

INJ 

2 LAT 

INJ 

2 LONG 

TC3 

- .0926 

BAU 

.1255 

RC3 

-.2476 

FAU 

.03009 

FC3 

-.7336 

BSP 

11447 

BC3 

.2644 

FSP 

-1526 

LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55. 7^ 

RP  106.21  LAP  1 .93  LOP  221 .69 

RC  46.944  CL  37.75  CP  -30.71 

planetocentric  CONIC 


167.96  740.97  57.66  73  39  32 

101.41  240.91  57.65  5 26  43 

W7.96  240.92  57.66  23  39  32 

101.41  240.91  57.65  5 26  43 

187.96  240.92  57.66  23  39  32 

101.41  240.91  57.65  5 26  43 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3356.7  SCR  1056.2  SC3  514.5 
RRT  -.9426  RRF  .9902  RTF  -.9704 
see  3520.9  R73  -.1961  RI3  .9765 
SCI  3504.6  SC2  336.1  THA  163.33 

flight  time  156.00 


3651.5  -24.84 

2504.9  -24.83  94.36 

3651.5  -24.84  160,92 

2504.9  -24,83  94.36 

3651.5  -24,84  160.92 

2504.9  -24,83  94.36 

ORBIT  OETERMINAtrON  ACCURACY 
ST  2059.6  SR  709.5  SS  2304.6 

CRT  -.9959  CR5  -.9997  CST  .9938 

LSA  3166.5  MSA  172.4  SSA  5.4 

ELI  2177.6  EL2  60.8  AlF  161.05 

ARRIVAL  CATE  APR  23  1969 


VL  27.544  CAL 
VP  37.636  CAP 
ZAL  52.06  ZAP 


C3  37.914 

VHL  6-157 

OLA  40.72 

RAL  357.40 

RAO  6566.5 

VEL  12,621 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

59.41 

21  54  50 

4331.61 

-21.56 

195.26 

240.06 

120.59 

4 47  33 

3056 .09 

-21.57 

96,09 

240.05 

59.41 

21  54  50 

4331 .61 

-21.56 

195.26 

240.06 

120.59 

4 47  33 

3056 .09 

-21.57 

96.09 

240.05 

59.41 

21  54  50 

4331 .61 

-21.56 

195.26 

240.06 

120.59 

4 47  33 

3056 .09 

-21.57 

96.09 

240.05 

DISTANCE  396.551 

7,14  AZL  82.07  HCA  165.64  SMA  128.05 
-7.12  ATP  97.69  TAL  148.14  TAP  313.98 
36.77  ETS  50.96  ZAE  141.37  ETE  261 .66 


PTH  2.29  VHP  6.248 
INJ  AZMTH  INJ  TIME 


54.59 

54.58 

54.59 

54.58 

54.59 
54.58 


23 

5 

23 

5 

23 

5 


7 I 
38  31 
7 1 

38  31 
7 1 

38  31 


DIFFERENTIAL  CORRECTIONS 
TOE-2.1630  TRA-2.2077  TC3  - .0661  BAU  .1364 

ROE  1.0562  RRA  .7535  RC3  -.2591  FAU  .02757 

FDE  4.6614  FRA  3-3777  FC3  -.6763  BSP  11651 

BOE  7.4250  BRA  2.3377  BC3  .2731  FSP  -1557 


MI0-C0UR3E  EXECUTION  ACCURACY 
SCT  3368.9  SCR  1387.0  SC3  519.1 
RRT  -.9511  RRF  .9947  RTF  -.9725 
see  3661.8  R23  -.1836  R13  .9813 

SCI  3640.0  SC7  399-0  THA  158.4$ 


ECC  .19753 

INC 

7,9260 

VI 

50.133 

RCA  102.76 

APO 

153.34 

V2 

35.020 

ZAC  116.12 

ETC 

180.56 

CLP 

-24.05 

CPA  -23.66 

RAP 

30.53 

ECC 

J .6240 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3731.6 

'26.06 

188.42 

2456.1 

'26.04 

91  .26 

3731.6 

'26.06 

188.42 

2458.1 

26.04 

91  .26 

3731.6 

'26.06 

188.42 

2456.1 

•26.04 

91  .26 

ORBIT  determination  ACCURACY 

ST  2166.0 

SR 

1021 .3 

SS 

2433.1 

CRT  -.9944 

CRS- 

•1 .0000 

CST 

.9944 

LSA  3423.2 

MSA 

177.9 

SSA 

4.0 

ELI  2412.6 

El2 

98.1 

AlF 

155.06 

49 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69^ 


LAUNCH  DATC  NOV  10  1960 


Flight  time  158.00 


AftffIVAL  CATE  AP«  25  1969 


HELlOCrNTRK  COUC 
Rl  147.86  lAu  .00  LOt  55.7? 

RP  108.25  LAP  1.70  LOP  224.89 

RC  40.205  Gt  42.67  GP  -39.10 

planetocentric  conic 

C3  43.230  VHL  6.576  CLA  44.53 

NCH  A7MTH  LNCH  TIME  L-I  TIME 
54.07  21  15  20  4424.69 

125.93  4 52  13  3031.35 

54.07  21  15  20  4424,69 

125.93  4 52  13  3031 .55 

54.07  21  15  20  4424.69 

125.93  4 52  13  3031 .35 

differential  CORRECTIONS 


VL  27.594 
VP  37.660 
7Al  55.70 

RAl  353.04 
INJ  LAT 
-21 .05 
-21 .84 
-21.85 
-21 .04 
-21.85 
-21 .84 


distance  405.195 

GAL  6.96  A7L  80.64  HCA  169.02  SMA  128.39  ICC  .19326  INC  9.3642  vi  30.133 
GAP  -6.57  A7P  99.20  TAl  148.13  TAP  317.16  RCA  103.58  APO  153.20  V2  35.007 
7AF,  45.66  ETS  55.25  7AE  133.14  ETE  283.55  7AC  117.30  ETC  186.14  ClP  -25.63 


RAC  6568.6  VEL  12.830  PTH  2.34  VHP  6.501 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  iNJ  TIME 
203.70  238.99  50.18  22  29  4 

95.96  258.98  50.17  5 42  45 

203.70  238.99  50.18  22  29  4 

95.96  238.98  50.17  5 *2  45 

203.70  238.99  50.18  22  29  4 

95.96  238.98  50. |7  5 42  45 


CPA  -50.59  RAP  36.21  FCC  1.7] le 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3824.7 
2431  .4 
3824.7 
2431  .4 
3824.7 
2431  .4 


-26.83 

-26.82 

-26,83 

-26.82 

-26.83 

-26.82 


197.24 

09.50 

197.24 

09.50 

197.24 

09.50 


MIO-COURSE  EXECUTION  ACCURACr 


ORBIT  DETERMINATION  ACCURACY 


TOE' 

-2.5863 

TRA- 

'2.1222 

TC3 

- .0894 

BAU 

.1524 

SCT 

3438.1 

SCR 

1814.8 

SC3 

484.4 

ST 

2384.1 

SR 

1460.1 

SS 

2512-0 

ROt 

1.6341 

RRA 

.8810 

RC3 

-.2481 

FAU 

.02139 

RRT 

-.9558 

RRT 

.9964 

RTF 

-.9752 

CRT 

-.9940 

CRS 

-.9999 

CST 

.9954 

FDC 

4.9891 

FRA 

2.8599 

FC3 

-.4282 

BSP 

12500 

see 

3887. 7 «3 

-.1565 

R13 

.9870 

LSA 

3754.0 

MSA 

183.9 

SSA 

2.7 

eoe 

3.0593 

BRA 

2.2978 

6C3 

.2637 

FSP 

-1466 

SCI 

3858.5 

SC2 

475.5 

tha 

152.70 

ELI 

2792.4 

El2 

136.5 

alf 

148.58 

launch  date  NOV  18  1968 


Flight  time  leo.oo 


arrival  DATE  APR  27  1969 


-^EtJOCENTRIC  CONIC 


DISTANCE  411.805 


RL  147.86 

LAL 

.00 

LOL  55.72 

VL  27.639 

CAl  6.80 

A7l  78.05 

HCA 

172.20 

SHA 

128.70 

ECC  .18941 

INCH  .9513 

VI 

30.133 

RP  106.29 

LAP 

1 .61 

LOP  22$. 08 

VP  37.680 

CAP  -6.03 

A7P  101.84 

T’AL 

148.12 

TAP 

320.32 

RCA  J04.32 

APO  153.07 

V2 

34.994 

RC  49.590 

GU 

49.26 

CP  -51 -08 

7Al  61.03 

7AP  55.58 

ETS  61.42 

7Af 

121  .47 

ETE 

286 .67 

ZAC  117.74 

ETC  195.45 

CLP 

-25.87 

PLANETOCENTRIC  CONIC 

C3  56.269 

VHL 

7.501 

OLA  49.14 

RAL  345.83 

RAO  6569.0 

VEl  13.328 

PTH 

2.44 

VXF 

7.415 

CPA  -39.91 

RAP  45.66 

ECC 

1 .9260 

lNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

48.00 

20 

24  53 

4545.02 

-20.50 

213.82 

236.97 

44,30 

21 

40  58 

3945.0 

'26.11 

208.02 

132.00 

4 

45  7 

3042.38 

-20.49 

93.67 

236.95 

44.30 

5 

35  49 

2442.4 

-26.10 

09.07 

48.00 

20 

24  53 

4545.02 

-20.50 

21J.82 

236.97 

44.30 

21 

40  38 

3945.0 

-26.11 

200.02 

132.00 

4 

45  7 

3042.38 

-20.49 

95.67 

236.95 

44.30 

5 

35  49 

2442.4 

-26.10 

69-87 

48,00 

20 

24  53 

4545.02 

-20.50 

213.82 

236.97 

44.30 

21 

40  38 

3945.0 

-26.11 

208 -02 

132.00 

4 

45  7 

3042.38 

-20.49 

95.67 

236.95 

44.30 

5 

35  49 

2442.4 

-26.10 

89.87 

differential  corrections 
TOE-3.4869  TRA-2.0427  TC3  -.1101  0AU  .1599 

ROE  2.5989  RRA  .9067  RC3  -.1818  FAU  .00992 

FOE  4.9429  FRA  2.0113  FC3  -.1526  0SP  13492 

90E  4.3489  BRA  2.2349  6C3  .2125  FSP  -1188 


MID-COURSE  EXECUTION  ACCURACV 
SOT  3579.0  SCR  2266.2  SC3  384.7 
RRT  -.9576  RRT  .9954  RTF  '.9602 
see  4236.1  R23  -.1160  Rl3  .9931 
SCI  4199. 4 SC2  556.4  THA  140.14 


ORBIT  DETERMINATION  ACCURACY 
ST  2757.8  SR  2010.4  SS  2460.5 

CRT  -.9946  CRS  -.9997  CST  .9970 

lSA  4203.0  MSA  188.5  SSA  1.5 

Eli  3408.6  El2  168.8  AlF  143.95 


LAUNCH  DATE  NOV  18  1968 


Flight  time  162.00 


arrival  cate  APR  29  1969 


HELIOCENTRIC  CONIC 


distance  418.349 


RL  147.86 

LAL 

.00 

•LOt  55.72 

VL  27.679 

GAl  S.66 

A7L  71.99 

HCA  175.33 

SNA  128.90 

ECC  .18600 

INC10.OO66 

VJ 

30.133 

RP  108.53 

LAP 

1 .44 

LOP  231 .26 

VP  37.698 

CAP  -5.51 

A7P  107.95 

TAL  140.09 

TAP  323.42 

RCA  104.99 

APO  152.97 

V2 

34 .900 

RC  51.09! 

GL 

57.00 

GP  -67.14 

7Al  69.17 

ZAP  68 . 38 

ETS  77.06 

7AE  105.00 

ETE  299.83 

7AC  117.07 

ETC  217.10 

ClP 

-10.46 

PLANETOCENTRIC  CCNIC 

C3  100.867 

VHL 

10.043 

CLA  53.55 

RAl  332.75 

RAO  6570.0 

VEL  14.907 

PTH  2.69 

VHP  10,456 

OP A -50.32 

RAP  64.67 

ECC 

2.6600 

LNCH  ArMTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

42.44 

19 

15  27 

4719.88 

-14.70 

225.11 

231.59 

37.09 

20  34  7 

4119.9 

-20.95 

220.28 

137.56 

4 

10  13 

3137.69 

-14.69 

98.64 

231.57 

37.09 

5 2 30 

2537.7 

-20.94 

93.00 

42-44 

19 

15  27 

4719.88 

-14.70 

225.11 

231.59 

37.09 

20  34  7 

4119.9 

-20.95 

220.28 

137.56 

4 

10  13 

3137.69 

-14.69 

98.64 

231.57 

37.09 

5 2 30 

2537.7 

-20.94 

93.00 

42-44 

19 

15  27 

4719.80 

-14.70 

225.11 

231.59 

37.89 

20  34  7 

4119.9 

-20.95 

220.28 

137.56 

4 

10  13 

3137.69 

-14,69 

98.64 

231.57 

37.89 

5 2 30 

2537.7 

-20.94 

93.00 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE -6. 5696 

TRA- 

-1  .9854 

TC3  -.1780 

BAU  .2469 

SOT  4220.1  SCR  2003.7  SC3  221.6 

ST  3791.3 

SR  1976.2 

SS 

2103.6 

RCE  3.4596 

RRA 

.3482 

RC3  -.0430 

FAU- .00746 

RRT 

.9466  RRT 

.9783  RTF  - 

.9927 

CRT  -.9949 

CRS  -.9982 

CST 

,9992 

FOE  4.2111 

FRA 

.9262 

FC5  .0640 

0SP  14434 

see  4671.6  R23  - 

.0619  R13 

.9960 

LSA  4797.4 

MSA  180.4 

SSA 

1 .0 

0OE  7.4240 

BRA 

2.0157 

8C3  .1831 

FSP  -694 

SCI  4634,4  SC2  588.5  THA  155.38 

ELI  4271.0 

El2  176. 4 

ALF 

152.54 

LAUNCH  DATE  NOV  18  1968 


Flight  time  i64 .od 


arrival  cate  MAV  1 1969 


HELIOCENTRIC  CCNIC 

RL  147,06  LAL  .00  u<X  55.72  vt  27.716  CAL 

RP  108.20  LAP  1,27  LOP  234.47  VP  37.713  GAP 

RC  52.697  GL  59.09  GP  -72.42  ?Al  81.01  7AP 

PLANETOCENTRIC  CCNIC 


DISTANCE  424.581 

6.59  A2l  44.57  HCA  178.22  SHA  129.23  ECC  -18348  INC45.4267  VI  30.133 
-5.07  A7P  135.41  TAL  147.89  TAP  326.11  RCA  105.52  APO  152-94  V2  34.967 
82.27  ETS  162.06  ?A£  79.37  ETE  22.36  7AC  118.75  ETC  313.98  CLP  63.54 


C3  514,041 

VHL  22.672 

OLA  47.58 

RAL  315.59 

RAO  6572.4  VEl  25-206 

PTH  3.35 

VHP  26, 

.503 

CPA  -40.66 

RAP 

107.20 

ECC 

9.4590 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

50.02 

18  31  7 

4898.59 

-1.75 

227.89 

Z2A.00 

42.44 

19  52 

46 

4290.6 

-7.64 

222.07 

129.90 

2 37  39 

3429-45 

-1.74 

113.03 

223.98 

42.44 

3 34 

48 

2829.5 

-7.63 

100.01 

50.02 

18  31  7 

4898.59 

-1.75 

227.89 

224.00 

42.44 

19  52 

46 

4298.6 

-7.64 

222.07 

129.98 

2 37  59 

3429.45 

-1.74 

113.03 

223.98 

42.44 

3 34 

48 

2829.5 

-7.63 

100.01 

50.02 

18  31  7 

4898.59 

-1.75 

227.89 

224.00 

42.44 

19  52 

46 

4298.6 

-7.64 

222.07 

129.98 

2 37  39 

3429.45 

-1.74 

113,03 

223.98 

42.44 

3 34 

48 

2829.5 

-7.63 

100.01 

differential  CORRECTIONS 

MID- 

COURSr  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-8.6958 

TRA  .5764 

TC3  -.1840 

BAU  2.3267 

SCT  2360.5  SCR  4150.5  SC3 

89.4 

ST  2198.6 

SR 

3880 . 5 

SS 

2215.0 

RO-15.3292 

RRA-1 ,9959 

RC3  -.2842 

FAU- ,04589 

RRT 

.9622  RRF  - 

.9973  RTF  - 

.9790 

CRT  .9962 

CRS 

.9990 

CST 

.9970 

FOE  3.8264 

FRA  .3119 

FC3  -0773 

BSP  12994 

5C6 

4774.8  R23 

.0051  R13  - 

.9999 

LSA  4977.4 

MSA 

166.9 

SSA 

1 .1 

eOEl 7.6239 

BRA  2.0775 

BC3  -3386 

FSP  -255 

SCI 

4741.5  SC2  ‘ 

562.9  tha  60.86 

Eli  4457.0 

EL2 

166.9 

ALF 

60.51 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  CATE  NOV  18  1966  FLIGHT  TIME  166.00  ARRIVAL  CATE  MAT  3 1969 

HELIOCENTRIC  CONK  DISTANCE  A3^J3^ 

Rl  147.66  LAL  .00  LOt  55.72  VL  27.749  OAL  6.29  A7l  119.36  HCA  162.22  SHA  129.46  ECC  .17661  INC29.3637  VI  30.133 

RP  106.42  LAP  1.09  LOP  237.66  VP  37.725  GAP  -4.33  A7P  60.63  TAL  148  49  TAP  330.71  RCA  106.31  APO  152.61  V2  34.954 

RC  54.396  CL  -62.71  GP  77.53  7Al  77.06  7AP  61.46  ETS  236.20  7AE  94.39  ETE  10.97  7AC  67.60  ETC  67.23  CLP  46.64 

PLANCTOCENTRIC  CONIC 

C3  231 .910  VHL  15.229  CLA  -56.26  RAL  34,69  RAO  6571.3  VEL  16.794  PTH  3.06  VHP  20.745  OPA  77.63  RAP  270.66  ECC  4.6167 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

39.12  II  U 59  2244.36  6.67  64.37  300.05  145.96  11  52  24  1644.4  13.46  60.19 

140.66  20  24  50  621  .89  6.69  293.33  300.06  145.96  20  35  12  21.9  13.49  269.15 

39.12  11  14  59  2244,36  6.67  64.37  300.05  145.98  II  52  24  1644.4  13.46  60.19 

140.66  20  24  50  621  .69  6.69  293.33  300.06  145.96  20  35  12  21.9  13.49  269.15 

39.12  II  14  59  2244.36  6.67  64.37  300.05  145.98  11  52  24  1644.4  13.46  60.19 

140.66  20  24  50  621.69  6.69  293.33  300.06  145.98  20  35  12  21.9  13.49  289.15 

differential  corrections  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8358  TRA-6.6875  TC3  -.2632  6AU  .8940  SOT  4610.9  SCR  1810.7  SC3  107.4  ST  1395.1  SR  860.5  SS  691.5 

ROE  1.8833  RRA  2.4025  RC3  .1177  FAU- .01879  RRT  -.9440  RRT  .9536  RTF  -.9995  CRT  -.7385  CRS  -.8004  CST  ,9953 

FOE  .3271  FRA  1.7991  FC3  . 0701  BSP  15455  SCO  4953.7  R23  .0123  R13  .9999  LSA  1700.3  MSA  523.2  SSA  .4 

60E  2.0605  BRA  7.1060  6C3  .2883  FSP  -344  SCI  4922.0  SC2  559.6  THA  159.38  ElI  1554.2  El2  520.9  AlF  152.11 

LAJJNCH  DATE  NOV  16  1968  FLIGHT  TIME  168.00  ARRIVAL  CATE  MAV  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  438.435 

RL  147.66  LAL  .00  L<X  55.72  VL  27.778  CAL  6.23  A2L  100.09  MCA  185.21  SMA  129.67  ECC  .17674  INCIO.0920  VI  30.133 

RP  108.45  LAP  .91  LOP  240.85  VP  37.734  CAP  -3.89  A7P  79.95  TAL  148.35  TAP  333.55  RCA  106.75  APO  152.58  V2  34.942 

RC  56.166  CL  -47.20  CP  69.42  7AL  59.20  JAP  72.53  ETS  308.93  ZA£  114.29  ETE  75.71  ZAC  67.76  ETC  149.35  CuP  -31.33 

planetocentric  conic 

C3  43.466  VHL  6.594  OlA  -37.22  RAL  34.36  RAO  6568.6  VEL  12.839  PTH  2.34  VHP  9.266  OPA  65.12  RAP  328.66  ECC  1.7157 
lNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

64.76  124947  1648.99  18.66  20.98  277.95  122.81  13  17  |6  1049.0  22.85  14.11 

115.24  18  47  28  5809.93  18.68  273,94  277.96  122.80  20  24  18  5209.9  22.86  267.07 

64.76  12  49  47  1648.99  18.66  20,98  277.95  122.81  13  17  16  1049.0  22.65  14. ii 

115.24  18  47  28  5809.93  18.68  273.94  277.96  122.80  20  24  18  5209.9  22.86  267,07 

64.76  124947  1648.99  18.66  20.98  277.95  122.81  13  17  16  1049.0  22.65  14.11 

115.24  18  47  28  5809.93  18.68  273.94  277.96  122.80  20  24  18  5209.9  22.86  267.07 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 1378  TRa-2.6966  TC3  -.0651  0AU  .1950  SCT  3J05.1  SCR  3847.0  SC3  272.4  ST  1325.3  SR  1218.5  SS  855.9 

ROE  -.4967  RRA-3.4808  RC3  .3291  FAU  .01209  RRT  .9681  RRT  -.9963  RTF  -.9800  CRT  .8870  CRS  .9874  CST  .9469 

FDE  .6125  FRA  2.6326  FC3  -.2407  0SP  15696  SC0  4943.8  R23  -.0450  R13  -.9988  LSA  1945.7  MSA  433.5  SSA  1.7 

60E  1.2415  BRA  4.4031  BC3  .3355  FSP  -873  SCI  4906.0  SC2  610.2  THA  51.29  ELI  1749.1  EL2  426.3  ALF  42,29 


LAUNCH  DATE  NOV  10  1966 


Flight  time  i7D.oo 


arrival  cate  may  7 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  -DO  LOL  55.72 

RP  106.49  LAP  .73  LOP  244.03 

RC  56.051  CL  -29.78  GP  57.66 

PLANETOCENTRIC  CONIC 
C3  23.743  VHL  4.673  DLA  -20.46 


DISTANCE  444.903 

VL  27.604  GAL  6.15  AZL  95.02  HCA  166.34  SMA  129.65 

VP  37.742  GAP  -3.41  AZP  65.03  TAl  148.31  TAP  336.65 

7AL  46.72  ZAP  67.36  ETS  321.72  7A£  126. U ET£  62,40 

RAL  26.18  RAO  6566.0  VEL  12.047  PTH  2.15  VHP  6.411 


LNCH  AZMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

t: 

[ME 

90.00 

12 

19 

45 

1558.47 

-.iz 

3.17 

252.22 

118.32 

12 

45 

44 

90.00 

18 

Z8 

8 

5597.18 

Z0.19 

261 .97 

260.25 

92.80 

20 

1 

25 

100.00 

13 

27 

43 

1339.14 

-I  .59 

346.23 

251.41 

119.85 

13 

50 

2 

100.00 

ZO 

2 

52 

5291 .74 

29.07 

239.57 

260.32 

91.30 

21 

31 

3 

110.00 

14 

7 

27 

1214.62 

-5.18 

334.55 

249.17 

123.84 

14 

27 

42 

110.00 

39 

37 

4989.03 

34.10 

216.53 

260.27 

87.42 

23 

2 

46 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7386  TRA-1.8458  TC3  -.0266  BAU  .2586 

ROE  -.5912  RRA-3.0432  RC3  .8143  FAU  .03358 

FOE  1.0411  FRA  4.4303  FC3-1  .2244  BSP  U993 

BOE  .9461  BRA  3.5592  BC3  .8148  FSP  -1599 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  2474.1  SCR  3962.4  SC3  502.6 
RRT  ,9620  RRF  -.9993  RTF  ,9667 
see  4671.4  R23  -.0567  R13  -.9979 
SCI  4635.6  SC2  577,5  THA  58.46 


ECC  .17464  INC  5.0233  VI  30.133 

RCA  107.17  APO  152.53  V2  34.929 

ZAC  90.53  ETC  154.62  ClP  -43.66 

OPA  55.15  RAP  343.01  ECC  1.3907 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

956.5  3.87  356.53 

4997.2  26.26  253.31 

739.1  2.40  339.71 

4691.7  29.73  230.77 

614.6  -.70  326.33 

4369.0  33.37  207,36 

ORBIT  DETERMINATION  ACCURACY 
ST  1112.3  SR  1340.4  SS  1146.2 

CRT  .9390  CRS  .9962  CST  .9655 

LSA  2062.9  MSA  303.2  SSA  3.6 

ELI  1716.0  El2  296.6  AlF  50.65 


LAUNCH  DATE  NOV  18  1968 


FLIGHT  TIME  172.00 


ARRIVAL  DATE  MAY  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  451.384 

RL  147.86  LAL  .00  LOL  55.72- VL  27.826  CAL  6.08  AZL  92.72  HCA  191.50  SMA  130.01  ECC  .17276  INC  2.7206  VI  30.133 

RP  108.53  LAP  .54  LOP  247.21  VP  37.747  CAP  -2.94  AZP  87.33  TAL  146.29  TAP  339.79  RCA  107.55  APO  152.47  V2  34.917 

RC  59.985  CL  -17.60  GP  49.69  ZAL  40.41  ZAP  65.50  ETS  330 .04  ZAE  134.16  ETE  85.64  ZAC  92.53  ETC  156.91  ClP  -50.13 

planetocentric  conic 

C3  18.878  VHL  4.345  OLA  -8.95  RAL  23.96  RAO  6567.8  VEL  11  .843  PTH  2.10  VHP  5.182  OPA  47.69  RAP  349.29  ECC  1.3107 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

90.00  10  15  54  1919.50  -11.49  23,60  243.12  116.06  10  47  53  1319.5  -7.69  16.77 

90.00  19  58  21  5125.97  25.03  228.11  247.03  76,31  21  23  47  4526.0  22.90  220.06 

100.00  11  32  52  1671.16  -12.52  4.81  242.59  117.37  12  043  1071.2  -8.76  356.04 

100.00  21  24  3 4849.54  26.15  207.46  246.71  74.97  22  44  53  4249.5  23.63  199.43 

110.00  12  31  10  1488-60  -15.24  349.39  241.02  120.97  12  55  59  888.6  -11.02  342.83 

110.00  22  42  14  4604.87  29.13  187.86  245.69  7j .27  23  58  59  4004.9  26.30  179.82 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5997  TRA-1.4519  TC3  -.0665  BAU  ,2597  SCT  2094.1  SCR  3821.5  SC3  741 .2  ST  981.6  SR  1399.1  SS  1466.4 

ROE  -.6718  RRA-2.7033  RC3  1.0269  FAU  .05212  RRT  ,9551  RRF  -.9993  RTF  -.9575  CRT  .9685  CRS  .9971  CST  .9846 

FOE  1.7381  FRA  5.9944  FC3-2.3900  BSP  15983  SC6  4357.7  R23  -.0571  R13  -.9977  LSA  2256,0  MSA  201.8  SSA  6.6 

BOE  .9005  BRA  3.0685  BC3  1,0290  FSP  -2327  SCI  4323.0  SC2  548.4  THA  61 .88  ELI  1697.2  El2  ZOl  .7  AlF  55.25 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4.  t968-69  i 


LAUNCH  DAte  NOV  18  1968 


TlIGHT  TIMC  174.00 


ARRIVAL  CATE  MAT  1 j 1969 


heliocentric  conic 

RL  147.86  LAL  .00  LOl  55.72 

RP  108.57  LAP  .36  LOP  ?50.39 

RC  61  .981  Cl  -9.41  CP  43.76 

Plane TOCENTRIC  CONIC 
C3  17.210  VHL  4.149  CLA  -1.27 

LNCH  A2MTH  LNCH  TIME  L'l  Tl*C 


VL  27.846  GAL 
VP  37.751  CAP 
2AL  37.73  ZAP 


distance  457.856 

6.02  A2l  91.40  HCA  194.67  SMA  130.15  ECC  .17119  INC  1.4035  VI  30.133 
-2.47  A7P  88.64  TAL  148.26  TAP  342.94  RCA  107.87  APO  152.43  V2  34.906 
65.93  ETS  336.80  ZAE  139.87  ETE  89.12  tAC  93.57  ETC  158.51  ClP  -55.62 


90.00 
90.00 
100,00 
100.00 
1 10. do 
110.00 


2139.81 

4862.49 

1879.^55^ 

4598.21 

1669.94 

4380.37 


9 6 7 

20  45  20 
10  26  52 

22  7 16 

U 33  45 

23  16  52 
differential  corrections 

TOE  -.5018  TRA-1.1402  TC3  -.1447 
ROE  -.7268  RRA-2.4560  RC5  1 .0855 
FOE  2.5513  FRA  7.4048  FC3-3.4369 
60E  .8832  SRA  2.7078  BC3  1,0951 

LAUNCH  OATE  NOV  18  1968 

heliocentric  CONIC 


RAL  21.10 
INJ  LAT 
-17.69 
19.66 
-18.67 
20.65 
-21 .28 
23.31 

BAU  .2520 
FAU  .06832 
BSP  13016 
FSP  -3025 


RAO  6567. 
INJ  long 
36.80 
210.68 
17.21 
190.83 
359.98 
173.03 
MIO 
SCT 
RRT 

see 

SGI 


7 VEL  11.773  PTH 
INJ  RT  ASC  INJ 


239.75 
240 .29 
239.31 
239.87 
237.97 
238.60 


2.08  VHP  4.500 
AZMTH  INJ  TIME 
9 41  46 

22  6 23 

10  58  11 

23  23  54 
12  I 35 

24  29  52 


112.48 

69.20 

113.78 

67.90 

117.40 

64.26 


COURSE  execution  ACCURACT 

1725.1  SCR  3651.1  SG3  966.7 
.9418  RRT  -.9991  RTF  -.9436 

4038.1  R23  -.0519  Rl3  -.9977 
4003.3  SC2  528.8  Tha  65.56 


CPA  41.94  RAP 
PO  CST  TIM  INJ 

1539.8 

4262.5 

1279.3 

3998.2 

1069.9 

3780.4 
ORBIT  OETERMINA 
ST  838.8  SR 
CRT  ,9810  CRS 
LSA  2455.4  MSA 
ELI  1651 .7  El2 


352.32  ECC  1 .2832 


2 LAT 
14.49 
16.66 
15.29 
17.48 
17.44 
19.65 


INJ  2 LONG 
29.59 
203 .29 
10.04 
183.48 
352.96 
165.79 


TION  ACCURACT 
1429.9  SS  1817.1 
.9971  CST  .9928 
144,3  SSA  10.0 
140.8  AlF  59.84 


Flight  tipc  i76.oo 
distance  464.310 


arrival  date  mat  13  1969 


RL  147.86 

LAL  .00 

LOL  55.72 

VL  27.863 

GAL  5.97 

AZl  90.55 

HCA  197.85 

SHA 

130.27 

ECC  .16988 

INC  .5479 

VI 

30.133 

RP  108.60 

LAP  .17 

LOP  253.57 

VP  37.753 

GAP  -2.01 

AZP  89.48 

TAL  148.22 

TAP 

346.07 

RCA  108.14 

APO  152.40 

V2 

34  .894 

RC  64.032  Cl  -3.73 
Planetocentric  conic 

CP  39.31 

ZAL  36.75 

ZAP  67.94 

ETS  342.48 

7AE  143.98 

ETE 

93.64 

ZAC  93 . 79 

ETC  159.99 

CLP 

'60.97 

C5  16.556 

VHL  4 .069 

OLA  4.04 

RAl  19.07 

RAO  6567.7 

VEL  11.745 

PTH  2.07 

VHP 

4.062 

DPA  37.32 

RAP  353.63 

ECC 

1 .2725 

LNCH  A2MTH 

LNCH  time 

L-z  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

8 18  34 

2295.68 

-21 .45 

46.68 

238.36 

108.94 

8 

56  50 

1695.7 

-18.67 

39.12 

90.00 

21  16  41 

4688.80 

15.12 

199.96 

236.70 

65.77 

22 

34  50 

4088  .8 

11.72 

192.93 

300.00 

9 41  48 

2027.21 

-22.45 

26.56 

237.98 

110.27 

10 

15  36 

1427.2 

-19.49 

19.01 

100.00 

22  36  8 

4432.51 

16.08 

180.65 

236.24 

64.46 

23 

50  1 

3832.5 

12.51 

173.68 

110,00 

10  54  24 

1800.03 

-25.13 

8.12 

236.79 

113.97 

11 

24  24 

1200.0 

-21 .68 

.67 

110.00 

23  40  3 

4232.45 

18.65 

164 .08 

234.84 

60 .82 

24 

50  35 

3632.4 

14,62 

157.28 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  determination  ACCURACY 

TOE  -.3988  TRA  -.8439  TC3  -.2514  BAU  .2450  SCT 
ROE  -.7594  RRA-2.2677  RC3  1 .0781  FAU  .08234  RRT 
FOE  3.4040  FRA  8.6622  FC3-4.3056  BSP  12028  SC8 
BCE  .8578  BRA  2.4197  0C3  1.1070  FSP  -3671  SCI 


.9111  RRF  -.9988  RTF  -.913! 
3733.3  R23  -.0423  R13  -.9979 
3697.2  SC2  518.2  tha  70.40 


ST 

665.7 

SR 

1437.5 

SS 

2118.9 

CRT 

.9860 

CRS 

.9969 

CST 

.9959 

LSA 

2643.0 

MSA 

118.2 

SSA 

13.0 

Eli 

1581  .0 

EL2 

100.8 

ALF 

65 . 35 

LAUNCH  CATE  NOV  18  1968 


heliocentric  conic 


Flight  time  i78.do 


distance  470.744 


arrival  cate  hat  15  1969 


RL 

147 

.86 

LAL 

.00 

LOU 

55, 

,72 

VL 

27. 

877 

OAL 

5.94 

AZL 

RP 

108 

.64 

LAP 

-.02 

LOP 

256, 

.74 

VP 

37. 

,753 

CAP 

-1.56 

AZP 

RC 

66.] 

131 

GL 

.39 

OP 

35. 

.82 

ZAL 

36.52 

ZAP 

ri  .or 

ETS 

planetocentric  conic 
C3  16.310  VHL  4.039 
LNCH  A7M TH  LNCH  TIME 


90.00 
90.00 
100.00 
100.00 
110.00 
no. DO 


7 43  14 

21  40  4 

9 8 23 

22  57  36 
10  25  18 

0 1 6 


__.02  SMA  1 30.37  ECC  .16885  INC  .0469  VI  30.133 

90.05  TAL  148.16  tap  349.18  RCA  108.36  APO  152.38  V2  34.883 

347.30  7AE  146.90  ETE  99.42  7AC  93.36  ETC  161.39  ClP  -66.42 


INJ  2 LAT  INJ  2 LONG 
-21 .46  46.64 

7.91  185.74 

-22.32  26.12 

8.71  166.92 

-24.59  6.81 

10.83  151.49 


CLA 

7,88 

RAL  17.57 

RAC  6567,7 

VEL  11.734 

PTH  2.07 

VHP 

3. 

,758 

CPA  33.40 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PC  CST  TIM 

2413.68 

-23.85 

54.50 

237.81 

105.74 

8 

23 

28 

1813.7 

4563.97 

11.50 

192.58 

234.65 

63.95 

22 

56 

8 

3964  .0 

2139.07 

-24.90 

33.97 

237.47 

107.10 

9 

44 

2 

1539.1 

4313.81 

12.48 

173.68 

234.15 

62.61 

24 

9 

30 

3713.8 

1898.35 

-27.69 

14.62 

236.40 

110.90 

10 

56 

56 

1298.4 

4127.29 

15.05 

158.04 

232.67 

58.94 

1 

9 

54 

3527.3 

MIO-COURSE  EXECUTION  ACCURACT 


ORBIT  determination  ACCURACT 


BOE 


LAUNCH  CATE  NOV  18  1968 


heliocentric  conic 


TC3  -.3755 

BAU 

.2422 

SOT 

919.2 

SCR 

3327.5 

SC5 

136! ,3 

ST 

454  .8 

SR 

1423.8 

SS 

2383.6 

RC3  1.0456 

FAU 

.09453 

RRT 

.8228 

RRF 

-.998* 

RTF 

-.8257 

CRT 

.9873 

CRS 

.9965 

CST 

.9968 

FC3-5.0177 

BSP 

11090 

SOB 

3452.1 

R23 

-.0272 

R13 

-.9980 

LSA 

2811.3 

MSA 

no.i 

SSA 

14 , 7 

eC3  1 .1110 

FSP 

-4266 

SCI 

3414.4 

SC2 

509.1 

tha 

76.90 

Eli 

1493,1 

El2 

68.9 

ALF 

72.46 

RL 

147.86 

LAL 

.00 

LOL 

55,72 

VL 

27.889 

OAL 

5.92 

RP 

108.67 

LAP 

-.21 

LOP  259.91 

VP 

37,752 

GAP 

-i.n 

RC 

68.274 

GL 

3.50 

GP 

32.97 

ZAL 

36.60 

ZAP 

74.99 

PLANETOCENTRIC  CONIC 

C3 

16.263 

VHL  4 

.033 

OLA 

10.78 

RAl 

16.43 

RAO 

6567.7 

LNCH  AZMTH 

LNCH 

TIME 

L-I 

TIME 

INJ  LAT 

INJ 

long 

Flight  time  180.00 

distance  477.158 
A7l  89.49  HCA  2 
A7P  90.46  TAL  1 


VEL  11.732  PTH 
INJ  RT  ASC  INJ  A7MTH 


90.00  7 15  31  2507.38  -25.43  60.91 

90.00  2J  58  4|  4468.95  8.61  187.10 

100.00  8 42  15  2227.65  -26.53  40.04 

100.00  23  14  38  4223.91  9.61  168.55 

110.00  ID  2 42  1975.87  -29.45  19.96 

no. 00  0 14  36  4048.46  12.24  153.67 

differential  CCRRECTICNS  «I0'* 

TDE  -.1296  TRA  -.2270  TC3  -.5160  BAU  .2454  SCT 

ROE  -.7690  RRA-1.9738  RC3  1 .0036  FAU  .10515  RRT 

FOE  5.0322  FRAIO. ^77  FC3-5. 5973  BSP  10249  5C6 

BOE  .7799  BRA  I .9868  6C3  1.1285  FSP  -4814  SCI 


237.66 

233.45 

237.37 

232.91 

236.40 

231.35 


102.90 
62.92 
104.30 
61 .56 
108.19 
57.83 


ARRIVAL  CATE 

MAr  17  1969 

SMA 

130.45 

ECC  .16808 

INC  .5086 

VI  30.133 

TAP 

352.27 

RCA  108.53 

APO  152,38 

V2  34.873 

ETE 

106.42 

ZAC  92.42 

ETC  162.73 

ClP  -72.02 

VHP 

3.538 

CPA  29.93 

RAP  353.47 

ECC  1.2677 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 

57  18 

1907.4 

-23.40 

52.83 

23 

13  10 

3869.0 

4.91 

180.37 

9 

19  22 

1627.7 

-24.30 

31  .95 

24 

25  2 

3623.9 

5.74 

161 .90 

10 

35  38 

1375.9 

-26.69 

n .86 

1 

22  4 

3448.5 

7.91 

147.26 

COURSE  EXECUTION  ACCURACT 
561.2  SCR  3162.0  SC3  1522.3 
.4517  RRF  -.9979  RTF  -.4563 

3211.4  R23  -.0066  R13  -.9979 

3172.4  SC2  499.0  THA  85.30 


ORBIT  DETERMINATION  ACCURACT 
ST  209.1  SR  1388.5  SS  2605.6 

CRT  .9820  CRS  .9960  CST  .9936 

LSA  2957.7  MSA  III  .7  SSA  15.1 

Eli  1403.6  EL2  39.0  AlF  81  .58 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  OATC  NOV  IS  J968  FlICHT  TIME  182.00  ARRIVAL  CATE  MAV  19  1969 

HCLIOCENTRIC  CONIC  DISTANCC  483.549 

RL  147.86  LAL  .00  LOL  55.72  VL  27.898  (iAL  5.91  A7L  89.14  MCA  207.37  SNA  130.52  ECC  .16757  INC  .8608  VI  30.133 

RP  108.70  LAP  -.40  LOP  263.08  VP  37.750  CAP  -.67  A7P  90.76  TAL  147.98  TAP  355.34  RCA  108.65  APO  152.39  V2  34.862 

RC  70.456  CL  5.92  C?  30.52  7AL  36.79  7AP  79.49  ETS  354.96  ZAC  149.81  ETE  114.35  ZAC  91.10  ETC  163.99  CLP  -77.77 

PLANETOCENTRIC  CONIC 

C3  16.332  VHL  4.041  OLA  13.05  RAL  15.55  RAO  6567.7  VEL  11  .735  PTH  2.07  VHP  3.380  OPA  26.74  RAP  352.58  ECC  1.2688 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 52  58 

2584.57 

-26.49 

66.31 

237.74 

100.39 

7 36  2 

1984.6 

-24.79 

58.06 

90.00 

22  14  13 

4393.68 

6.25 

182.83 

232.75 

62.33 

23  27  27 

3793.7 

2.50 

176.16 

100.00 

8 21  5 

2300.38 

-27.65 

45.15 

257.48 

101 .84 

8 59  25 

1700.4 

-25,74 

36.87 

100.00 

23  28  47 

4253.10 

7.29 

164.57 

232.19 

60.93 

24  38  0 

3553.1 

3.36 

157.99 

110.00 

9 44  35 

2039.12 

-30.71 

24.45 

236.62 

105.80 

10  18  34 

1439.1 

-28.24 

16.13 

110.00 

0 25  43 

3987.13 

10.00 

150.34 

230.55 

57.14 

1 32  10 

3387.1 

5.60 

144.02 

DIFFERENTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

.0380 

TRA  .0972 

TC3 

-.6695 

BAU 

.2541 

SCT 

561.9 

SCR 

2987.0 

SC3 

1653.6 

ST 

70.5 

SR 

1334.9 

SS 

2787.7 

ROE  -.7510 

RRA- 1.8433 

RC3 

.9520 

FAU 

.11360 

RRT 

-.5084 

RRF 

-.9972 

RTF 

.5044 

CRT 

-.9768 

CRS 

.9953 

CST 

-.9698 

FOE  5.7389 

FRAU  .4237 

FC3- 

'6.0220 

BSP 

9532 

see 

3039.4 

R23 

.0187 

R13 

-.9970 

LSA 

3089.4 

MSA 

117.3 

SSA 

15,0 

BOE 

.7520 

BRA  1.8459 

BC3 

1.1639 

FSP 

-5282 

SCI 

3001.0 

SC2 

481.6 

THA 

95.61 

ELI 

1336.7 

El2 

15.1 

ALF 

92.95 

LAUNCH  DATE  NOV  18  1968  FLIGHT  TIME  164.00  ARRIVAL  DATE  MAY  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  469.919 

RL  147.86  LAL  .00  LOL  55.72  VL  27.905  CAL  5.92  AZt  88.55  MCA  210.54  SMA  130.57  ECC  .16732  INC  1.1451  V|  30.133 

RP  108.73  LAP  -.58  LOP  266.25  VP  37.746  CAP  -.23  ATP  90.99  TAL  147,85  TAP  358.39  RCA  108.72  APO  152.42  V2  34.853 

RC  72.672  CL  7.85  CP  28.34  ZAL  37,01  ZAP  84.39  ETS  358.01  ZAE  149.92  ETE  122. 7|  ZAC  89.49  ETC  165.12  CLP  -83.62 

PLANETOCENTRIC  CONIC 

C3  16,480  VHL  4.060  OLA  14.86  RAL  14.87  RAO  6567,7  VEL  11.742  PTH  2.07  VHP  3.271  OPA  23.74  RAP  351.39  ECC  1.2712 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

RO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 34  9 

2650.05 

-27,21 

70.97 

237.95 

98.16 

7 18  19 

2050.0 

-25.80 

62.59 

90.00 

22  27  36 

4332.35 

4.30 

179.37 

232.40 

61.98 

23  39  48 

3732.3 

.52 

172.73 

100.00 

0 S 31 

2361 .02 

-28.43 

49.55 

237.73 

99.65 

8 42  53 

1761  .8 

-26.81 

41  .13 

100.00 

23  40  55 

4095.79 

5.38 

161.39 

231 .80 

60.55 

24  49  11 

3495.8 

1 .42 

154  .04 

120.00 

9 29  41 

2092.20 

-31.63 

28.3] 

236.97 

103.68 

10  4 34 

1492.2 

-29.43 

19. BO 

110.00 

0 35  10 

3938.17 

8.18 

147.72 

230.09 

56.69 

1 40  48 

3338.2 

3.74 

141  .44 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .2237  TRA  .4276  TC3  -.8312  0AU  .2692  SCT  972.1  SCR  2796.9  SC3  1749.0  ST  367.7  SR  1262.1  SS  2924.6 

ROE  -.7186  RRA-1.7142  RC3  .8955  FAU  .11999  RRT  -.8731  RRF  -.9963  RTF  .8719  CRT  -.994J  CRS  .9942  CST  -.9992 

FOE  6.3249  FRAU. 9387  FC3-6.3032  BSP  9058  SCB  2961 .0  R23  .0439  R13  -.9954  LSA  3204.0  MSA  124.3  SSA  14,6 

BOE  .7526  BRA  1.7667  0C3  1.2218  FSP  -5667  SCI  2926.1  SC2  453.1  THA  107,31  ELI  J3J4.1  El2  38.3  ALF  106.17 


LAUNCH  DATE  NOV  18  1968  FLIGHT  TIME  186.00  ARRIVAL  DATE  MAY  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  496.265 

RL.  147.86  LAL  .00  LOL  55.72  VL  27.910  CAL  5.95  AZL  88.62  MCA  213.71  SNA  130.61  ECC  .16733  INC  1.3801  VI  30.133 

RP  108.76  LAP  -.77  LOP  269.42  VP  37.741  CAP  .20  AZP  91.15  TAL  147.69  TAP  1,40  RCA  108.75  APO  152.46  V2  34.844 

RC  74.919  CL  9.42  CP  26.35  ZAL  37.21  ZAP  89.54  ETS  .64  ZAE  149.22  ETE  130.93  ZAC  87.71  ETC  166.11  ClP  -89.49 

PLANETOCENTRIC  CONIC 

C3  16.692  VHL  4.086  OLA  16.35  RAL  U.35  RAO  6567.7  VEL  11.751  PTH  2.07  VHP  3.204  OPA  20.89  RAP  350.03  ECC  1 .2747 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 18  11  2706.85  -27.69  75.06  238.27  96.17  7 3 18  2106.9  -26.55  66.58 

90.00  223924  4261 .38  2.66  176.52  232.29  6l .80  23  50  46  3681.4  -1.13  169.89 

100.00  7 48  4?  2414.93  -28.98  53.41  238.09  97.69  8 28  57  1814.9  -27.61  44.87 

100.00  23  51  34  4048.54  3.80  158.78  231.67  60.33  24  59  3 3448.5  -.18  152.25 

110.00  9 17  16  2137.81  -32.32  31.69  237.43  101.79  9 52  54  1537.8  -30.36  23.03 

110.00  0 4 3 25  3898.42  6.68  145.61  229.88  56,40  1 48  24  3298.4  2.22  139.36 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .4234  TRA  .7590  TC3  -.9951  BAU  ,2894  SCT  1498.0  SCR  2593.7  SC3  1806.1  ST  681.1  SR  1173-8  SS  3018.9 

ROE  -.6742  RRA-1.5857  RC3  ,8319  FAU  ,12366  RRT  -.9484  RRF  -.9952  RTF  .9491  CRT  -.9923  CRS  .9928  CST  -.9998 

FDE  6.7709  FRA12.2277  FC3-6.4134  BSP  8893  SCB  2995.2  R23  .0614  R13  -.9934  LSA  3307.3  MSA  131.7  SSA  14.3 

BOE  .7961  BRA  1.7580  BC3  1 .2970  FSP  -5934  SCI  2966.3  SC2  415.4  THA  119.34  ELI  1355.1  EL2  73.3  AlF  120.03 

LAUNCH  DATE  NOV  18  1968  FLICHT  TIME  188.00  ARRIVAL  DATE  MAY  ?5  1969 

HELIOCENTRIC  CONIC  DISTANCE  502*589 

RL  147.86  LAL  .00  LOL  55.72  VL  27.913  CAU  5.99  AZt  86.42  HCA  216.88  SMA  130.63  ECC  .16758  INC  1.5790  VI  30.133 

RP  108.78  LAP  -.95  LOP  272.59  VP  37.736  CAP  .63  AZP  91 .2fc  TAL  147.51  TAP  4,38  RCA  108.74  APO  152.52  V2  34.835 

RC  77.194  CL  10. 7j  CP  24.48  ZAL  37.37  ZAP  94.81  ETS  2.89  ZAE  147.86  ETE  138.51  ZAC  85.86  ETC  166.93  CLP  -95.29 

PLANETOCENTRIC  CONIC 


C3  16.961 

VHL 

4.118 

OLA  17.59  RAL  13.96 

MO  6567. 

7 VEL  11.762 

PTH  2.08 

VHP 

3. 

173 

DPA  18.17 

RAP 

348.62 

ECC 

1 .2791 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONC 

90.00 

6 

4 27 

2757.09 

-28.01 

78.70 

238.68 

94.37 

6 

50 

24 

2157.1 

- 

27.11 

70.15 

90.00 

22 

50  1 

4230.48 

1.28 

174.13 

232.38 

61.71 

24 

0 

40 

3638.5 

-2.51 

167.50 

100.00 

7 

36  3 

2461.70 

-29.35 

56.83 

238.54 

95.92 

8 

17 

5 

1861.7 

28.22 

48.21 

100.00 

0 

5 2 

4009.10 

2.46 

156.61 

23J.72 

60.20 

1 

U 

51 

3409.1 

-1 .52 

150.09 

110.00 

9 

6 48 

2177.75 

-32.84 

34.70 

237.97 

100.09 

9 

43 

6 

1577.7 

■31 .10 

25.91 

110.00 

0 

50  46 

3865 .83 

5.45 

143.89 

229.87 

56.20 

1 

55 

12 

3265.8 

.98 

137.66 

differential  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6317 

TRA 

1.0862 

TC3-1.1550 

BAU  .3137 

SCT  2047.0  SCR  2382.1  SC3  1825.2 

ST  999.7 

SR 

1074.5 

SS 

3075.0 

ROE  -.6208 

RRA- 

■1.4591 

RC3  .7615 

FAU  .12423 

RRT 

-.9703  RRF  - 

.9936  RTF 

.9729 

CRT  -.9900 

CRS 

.9908 

CST 

-.9999 

FOE  7.0706 

FRA12.2992 

FC3-6.3410 

BSP  9080 

see 

3140.8  R23 

.0665  R13  - 

,9920 

LSA  3404.4 

MSA 

138.9 

SSA 

13.9 

BOE  .8857 

BRA 

1.8190 

BC3  1.3834 

FSP  -6062 

SCI 

3118.0  SC2 

378.1  THA  130.54 

ELI  1464.0 

El2 

103.3 

ALF 

132. 91 
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EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  » 


LAUNCH  DATE  NOV  IS  1968 


Flight  time  190.00 


arrival  cate  may  27  1969 


HELIOCENTRIC  CONIC 


RL 

147.86 

LAL 

.00 

LOL 

RP 

108.81 

LAP 

-1.13 

LOP 

RC 

79.493 

GL 

11.77 

GP 

Planetocentric  conic 

C3 

17.284 

VHL 

4.157 

OLA 

distance  508*890 

VL  27.915  CAL  6.04  A/L  88.25  HCA  220.04  SNA  130.64  ECC  .16809  INC  1.7506  VI  30.133 

VP  37.730  GAP  1.05  A7P  91.34  TAL  147.29  TAP  7.34  RCA  108.68  APO  152.60  V2  34.827 

7Al  37.48  7AP  100.10  ETS  4.80  7AE  146.00  ETE  145.14  2AC  84 .05  ETC  167.57  CLP-100.96 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


5 52  33  2802.19 

22  59  42  4202.09 

7 25  10  2503.52 

0 13  42  3975.99 

8 57  57  2213.28 

0 57  25  3839.00 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

OIFFERENTIAL  CORf?ECTIONS 
TOE  .8425  TRA  1.4027  TC3-1 .3056 
ROE  -.5583  RRA-1.3337  RC3  .6931 
FpE  7.1982  FRA12.1498  FC3-6.1553 
eOE  I .0107  8RA  1 .9355  0C3  1 .4701 

LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 
RU  147.86  LAL  .00  LOL  55.72 
RP  108.83  LAP  -1.30  LOP  278.92 
RC  81.813  OL  12.65  OP  21 .04 

PLANE rOCENTRXC  CONIC 
C3  27.661  VHL  4.203  OLA  19.53 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 42  13  2843.15 

90.00  23  8 36  417J.15 

100.00  7 15  48  2541.39 

100.00  0 21  38  3948.15 

110.00  8 50  25  2245.34 

110.00  I 5 30  3816.96 

differential  CORRECTIONS 
TOE  1.0513  TRA  1.7053  TC3-1 .4426 
ROE  -.4913  RRA-1,2133  RC3  .6248 
FOE  7.1797  FRAl 1.8242  FC3-5.5474 
ODE  1.1604  BRA  2.0929  6C3  1.5721 


RAO  6567.7 
INJ  LONG 
81.98 
172.10 
59.92 
154,79 
37.39 
142.47 


VEL  11.776 

PTH  2.08 

VHP  3.176 

OPA  15.60 

RAP  347.24 

ECC  1 .2844 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

239.17 

92.73 

6 39  16 

2202.2 

-27.52 

73.38 

232.62 

61.68 

24  9 44 

3602.1 

-3.68 

165.46 

239.07 

94.32 

8 6 54 

1903.5 

-28.69 

51  .23 

231 .94 

60.13 

I 19  58 

3376.0 

-2,64 

148.27 

258.60 

98.53 

9 34  50 

1613.3 

-31.69 

28.50 

230.01 

56,07 

2 1 24 

3239.0 

-.05 

136.26 

RAL  13.68 
INJ  LAT 
-28.20 
.11 
-29.61 
1.34 
-33.23 
4.43 

BAU  .3416 
FAU  .12288 
BSP  9660 
FSP  -6096 


DISTANCE  515.167 

VL  27.924  CAL  6.11  A2L  88.10  HCA  223.21  SMA  130.64 
VP  37,722  CAP  1.48  ATP  91.39  TAL  147.05  TAP  10.26 
2AL  37,55  7AP  105.29  ETS  6.42  7AE  143.80  ETE  150.75 


MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  2586.2  SCR  2164.9  SC3 

1805.9 

ST 

1312.9  SR 

964.9 

SS 

3086.7 

RRT  -.9781  RRT  -.9914  RTF 

.9828 

CRT 

-.9868  CRS 

.9877 

CST 

-.9999 

SC6  3372.7  R23  .0597  R13 

-.9916 

LSA 

3487.2  HSA 

145.8 

SSA 

15.6 

SCI  3354.8  SC2  34^.4  THA 

140.18 

Eli 

1624.4  EU2 

126.2 

AlF 

143.80 

FLIGHT  TIME  192.00 

arrival 

DATE 

MAY 

29  1969 

ECC  .16884  INC  1,9009  VI  30.133 
RCA  108.58  APO  152.69  V2  34.820 
7AC  82.34  ETC  168.03  ClP-106.41 


RAl  13.50  RAO  6567,7  VEL  11.792  PTH  2.08  VHP 
INJ  LAT  INJ  LCNC 
-28.29  84.98 

-.89  270.37 

-29.77  62.72 

.40  153.26 

-33.52  39.85 

5.60  141.32 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .3712  SCT  3099.9  SCR  1950.5  SC3  1754.8 

FAU  .11929  RRT  -.9601  RRF  -.9884  RTF  ,9876 

BSP  10522  see  3662.5  R23 

FSP  -6023  SCI  3647.7  SC2 


3.208  OPA  13.20  RAP  345.97  ECC  1.2907 


INJ  RT  ASC 

INJ  A2HTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

239.75 

91.23 

6 29  36 

2243.2 

'27.82 

76.34 

233.00 

61.70 

24  18  7 

3571.1 

-4.67 

163.73 

239.69 

92.85 

7 58  9 

1941 .4 

'29.06 

53.99 

232.28 

60.11 

1 27  27 

3548.1 

'3.58 

146.74 

239.30 

97.11 

9 27  51 

1645.3 

'32.18 

30.88 

230.29 

55.98 

2 7 7 

3217.0 

-.89 

135.11 

ORBIT  DETERMINATION  ACCURACY 


.0472  R13  -.9918 
329.2  THA  148.05 


LAUNCH  DATE  NOV  18  1968 
HELIOCENTRIC  CONIC 

RL  147,86  LAL  .00  LOL  55. 7g  VL  27.912 
RP  108.85  LAP  -1.47  LOP  282.08  VP  37.715 
RC  84.153  CL  13.39  CP  19.46  7AL  37.55 
planetocentric  conic 

C3  18.096  VHL  4.254  OLA  20.29  RAL  13.41 
UNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  5 33  13  2880.74  -26.32 

90.00  23  16  52  4244.88  -1.74 

100.00  7 7 43  2576.02  -29.86 

100.00  0 28  59  3924.83  -.39 

110.00  8 44  4 2274.59  -33.75 

110.00  I 9 8 3799.03  2.91 

OIFFERENTIAL  CORRECTIONS 

TOE  1.2552  TRA  1.9933  TC3-1.561I  BAU  .4011 
ROE  -.4230  RRA-1.1021  RC3  .5583  FAU  .11368 
FOE  7.0431  FRAU. 3729  FC3-5.4386  BSP  11543 
BOE  1.3246  BRA  2,277?  6C3  1.6579  FSP  -5846 

LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 

RL  147.86  LAL  .00  LOL  55.72  VL  27.909 
RP  108.87  LAP  -1,64  LOP  285.24  VP 
RC  86.508  GL  14.00  CP  17.99  2AL 
PLANETOCENTRIC  CCNIC 

C3  ia,590  VHL  4.312  OLA  20.95  RAL  13.40 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  iNJ  UT 
90.00  5 25  24  2915.50  -28.28 

90.00  23  24  35  4122.73  -2.45 

100.00  7 0 46  2607.96  -29.89 

100.00  0 35  50  3905.50  -1.05 

110.00  8 38  43  2301.55  -33.91 

110.00  1 14  23  3784.68  2.37 

DIFFERENTIAL  CORRECTIONS 
TDE  1.4510  TRa  2.2651  TC3-1 .6605  BAU  .4307 
ROE  -.3552  RRA  -.9980  RC3  .4964  FAU  .10683 
FDE  6.8103  FRAIO.8319  FC3-4.9752  BSP  12655 
BOE  1.4938  BRA  2.4752  6C3  1 .t33l  FSP  -5601 


ST 

1613.4  SR 

852.1 

SS 

3064.0 

CRT 

-.9821  CRS 

.9832 

CST 

-.9999 

LSA 

3562.8  HSA 

152.4 

SSA 

13.3 

ELI 

1819.0  El2 

142.4 

ALF 

152.40 

arrival 

DATE 

HAY 

31  1969 

flight  TIME  194.00 
DISTANCE  521.421 

6.19  A2L  87.97  HCA  226.38  SNA  130.62  ECC  .16983  INC  2.0343  Vl 
1.90  A7P  91.40  TAL  146.77  TAP  13.15  RCA  108.44  APO  152.81  V2 


CAL 
CAP 

7AP  110.31  ETS  7.77  7AE  141.42  ETE  155.38  7AC 


30.133 
34.81 3 

80.82  ETC  168.31  ClP-UI.60 


RAO  6567.7 

VEL  11.810 

PTH  2.09 

VHP  3.269 

OPA  10.98 

RAP  344.85 

ECC  1 .2978 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

87.73 

240.40 

89.86 

6 21  14 

2280.7 

-28.04 

79.07 

168.91 

233.50 

61.73 

24  25  57 

3544.9 

-5.51 

162.25 

65.29 

240.37 

91.50 

7 so  39 

1976.0 

-29.33 

56.52 

151.98 

232.75 

60.11 

J 34  P4 

3324.8 

-4.37 

145.45 

42.10 

240.08 

95.79 

9 Z1  59 

1674.6 

-32-58 

33.06 

140.38 

230.69 

55.93 

2 12  27 

3199.0 

-1.58 

134.18 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

SCT  3579.8  SCR 

1746.4  SC3 

1680.0 

ST 

1896.7  SR 

741  .4 

SS 

3015.4 

RRT  -.9788  RRF 

-.9042  RTF 

.9902 

CRT 

-.9749  CRS 

.9764 

CST 

-.9999 

see  3993.1  R23 

.0344  R13 

-.9923 

LSA 

3635.2  MSA 

158.6 

SSA 

13.0 

SCI  3970.1  SC2 

322.3  THA 

154.29 

Eli 

2030.6  EL2 

154.1 

ALF 

159.01 

Flight  time 

196.00 

arrival 

DATE 

JUN 

2 1969 

DISTANCE  527.649 


37.51 


CAL  6.29 

A7L  87.05 

HO  229.54 

SMA  130 

1.60 

ECC  .17108 

INC 

2.1544 

Vl 

30.133 

GAP  2.32 

ATP  91.40 

TAL  146.47 

TAP  16.01 

RCA  108.26 

APO 

152-94 

V2 

34.807 

TAP  115.11 

ETS  8.90 

2AE  138.99 

ETE  159.13 

7AC  79.52 

ETC 

166.45 

CLP 

-116.49 

RAO  6567.8 

VEL  11.831 

P7H  2.10 

VHP  3. 

353 

OPA  8.98 

RAP 

343.93 

ECC 

1 .3059 

INJ  LONG 

INJ  RT  ASC 

INJ  A2HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.27 

241.12 

88.58 

6 13 

59 

2315.5 

28.18 

81  .60 

167.67 

234.11 

61.78 

24  33 

18 

3522.7 

-6.21 

161 .00 

67.66 

241.14 

90.25 

7 44 

14 

2008.0 

'29.54 

58.88 

150.92 

233.32 

60.12 

1 40 

55 

3305.5 

-5.02 

144.38 

44.19 

240.94 

94.57 

9 17 

5 

1701.5 

'32.91 

35.10 

139.65 

231.19 

55.89 

2 17 

27 

3184.7 

-2.13 

133.43 

Mio-couesE  EXECUTION  AcaxtAcy 

ORBIT  determination  ACCURACY 

SCT  4019.4  SGA  1556.4  SC3  1599.1 

ST  2157.4 

SR 

635.9 

SS 

2944 .8 

RRT  - 

.9750  RRF  - 

.9785  RTF 

.9917 

CRT  -.9639 

CRS 

.9659 

CST 

-.9999 

see  4310.3  R23 

.0238  R13  - 

.9929 

LSA  3701.8 

MSA 

164.5 

SSA 

12.9 

SCI  4296.1  SC2 

323.3  THA  159.19 

ELI  2243.3 

EL2 

162.8 

ALF 

164.05 

54 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  NOV  IB  19B6  FLIGHT  TIME  190.00  ARRIVAL  CATE  JUN  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  533,054 


RL  147.06 

LAL 

.00 

La  55.72 

VL  27.904 

gal  6.41 

ATL  07.74 

HCA 

232.71 

SHA 

130.56 

ECC 

.17250 

INC 

2.2637 

Vl 

30.133 

RP  100.09 

LAP 

-1 .00 

LOP  200.40 

VP  37.690 

GAP  2.74 

ATP  91,37 

TAL 

146.13 

TAP 

10.03 

RCA 

100.03 

APO 

153.10 

V2 

34.802 

RC  80.077 

GL 

14.50 

GP  16.62 

TAL  37.41 

TAP  119.64 

ETS  9.04 

TAE 

136.61 

ETE 

162.17 

TAC 

70.47 

ETC 

160.47 

ClP 

-121  .07 

PLANE TOCENTRIC  CONIC 

C3  19.140 

VHL 

4.376 

DlA  21.51 

RAL  13.46 

RAO  6567.0 

VEL  11.054 

PTH 

2.10 

VHP 

3.461 

OPA 

7.19 

RAP 

343.22 

ECC 

1.3151 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INj 

1 TIME 

PO 

CST  TIM 

IN. 

( 2 LAT 

INJ 

2 LONG 

90.00 

5 

10  39 

2947.05 

-20.21 

92.63 

241.93 

87.40 

6 

7 47 

2347.0 

•20.27 

03.97 

90.00 

23 

31  49 

4104.30 

-3.05 

166.64 

234.0] 

61  .03 

24 

40  13 

3504.3 

-6.79 

159.96 

100.00 

6 

54  52 

2637.64 

-29.00 

69.07 

241.99 

09.09 

7 

30  49 

2037.6 

•29.69 

61  .07 

100.00 

0 

42  14 

3009.74 

-1.50 

150.06 

234.00 

60.15 

1 

47  3 

3209.7 

-5.54 

143.51 

110.00 

0 

34  17 

2326.61 

-34.03 

46.14 

241 .00 

93.42 

9 

13  3 

1726.6 

•33.10 

37.00 

110.00 

1 

19  10 

3773.53 

1.94 

139.05 

231.80 

55.07 

2 22  12 

3173.5 

-2.55 

132.05 

differential  corrections  MIO-COURSC  execution  ACCURACV  OR8IT  DETERMINATION  ACCURACV 

TDE  1.6390  TRA  Z.52^2  TC3-1.7357  BAU  .4502  SOT  4420.3  SCR  1304.6  SC3  1407.5  ST  2397.5  SR  539,7  SS  2063.5 

ROE  -.2907  RRA  -.9050  RC3  .4379  FAU  .09062  RRT  -.9607  RRF  -.9709  RTF  .9925  CRT  -.9470  CRS  .9496  CST  -.9999 

FOE  6.5233  FRAJO.2526  FC3-4.4590  BSP  13737  SCB  4632.1  R23  .0164  R13  -.9931  LSA  3769.6  MSA  170.0  SSA  12.0 

80E  1.6654  BRA  2.6019  BC3  1.7901  FSP  -5201  SCI  4620.4  SC2  320.9  THA  165.03  ELI  2451.7  El2  169.5  AlF  167.91 

LAUNCH  DATE  NOV  10  I960  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  540.032 

RL  147.06  LAL  .00  LOL  55.72  VL  27,090  CAL  6.54  A7t  07.64  HCA  235.07  SNA  130.52  ECC  .17433  INC  2,3641  VI  30.133 

RP  100.90  LAP  -1.96  LOP  291.57  VP  37.609  CAP  3. 16  ATP  91.33  TAL  145.76  TAP  21.63  RCA  107.77  APO  153.27  V2  34.797 

RC  91.256  GL  14.90  GP  15.36  TAt  37.26  TAP  123.90  ETS  10.63  TAE  134.33  ETE  164.61  TAC  77.69  ETC  160.41  ClP-125.34 

PLANE TOCENTRIC  CONIC 

C3  19.773  VHL  4.447  OLA  22.01  RAL  13.59  RAO  6567.0  VEL  11.001  PTH  2.11  VHP  3.509  OPA  5.62  RAP  342.73  ECC  1 .3254 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 12  53 

2970.10 

-20.09 

94.04 

242.02 

06.50 

6 2 31 

2378.1 

-20.31 

06.10 

90.00 

23  30  36 

4009.20 

-3.53 

165.00 

235.61 

61.09 

24  46  45 

3409.3 

-7.26 

159.11 

100.00 

6 49  53 

2665.37 

-29.03 

71,93 

242.92 

00.01 

7 54  10 

2065.4 

-29.79 

63.12 

100.00 

0 40  13 

3077,25 

-2.01 

149.37 

254.76 

60.17 

1 52  51 

3277.2 

-5.96 

142.02 

110.00 

0 30  39 

2350.09 

-54.11 

47.97 

242.90 

92.34 

9 9 49 

1750. 1 

-33.41 

30.00 

110.00 

1 23  56 

3765.29 

1.62 

130.62 

232.50 

55.05 

2 26  42 

3165.3 

-2.07 

132.41 

differential  CORRECTIONS  MID-COURSE  £«CUTION  ACOJRACy  ORBIT  DETERMINATION  ACCUR4CV 

TOE  1.0169  TRA  2.7601  TC3-1.7939  BAU  .4052  SCT  4777.6  SCR  1230.4  SC3  1501.5  ST  2610.5  SR  452,5  SS  2760.0 

ROE  -.2200  RRA  -.0230  RC3  .3074  FAU  .09056  RRT  -.9595  RRF  -.9606  RTF  .9930  CRT  -.9199  CRS  .9235  CST  -.9999 

FOE  6.1054  FRA  9.6461  FC3-3.9649  BSP  U036  SCB  4933.5  R23  .0110  R13  -.9933  LSA  3027,6  MSA  175.2  SSA  12.7 

BOE  1.0313  0RA  2.0079  BC3  1.0353  FSP  -4950  SCI  4922.0  SC2  336.6  THA  166.05  ELI  2643.7  £l2  175.2  ALF  170.90 


L4UNCH  04TE  NOV  18  1960  FLIGHT  TIME  202.00  ARRIVAL  CATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  546.104 

RL  147.06  LAl  .00  LOL  55.72  VL  27.091  CAL  6.69  A7L  07,54  HCA  239.03  5MA  130.47  ECC  .17635  INC  2.4572  VI  30.133 

RP  100.92  LAP  -2.11  LOP  294.73  VP  37.600  CAP  3.59  ATP  91.27  TAL  U5.36  TAP  24.39  RCA  107.46  APO  153.47  V2  34.793 

RC  93.644  GL  15.22  GP  14.22  TAL  37.07  TAP  127.07  ETS  11.31  TAE  132.19  ET£  166.50  TAC  77.17  ETC  160.27  CLP-129.29 

PL ANE TOCENTRI C CONIC 

C3  20.473  VHL  4.525  CLA  22.43  RAL  13.70  RAD  6567.0  VEL  11.910  PTH  2,12  VHP  3.735  OPA  4.27  RAP  342.47  ECC  1.3369 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 0 2 

3006.50 

-27.95 

96.90 

243.70 

05.27 

5 50  0 

2406.5 

-20.31 

00.26 

90.00 

23  44  50 

4077.45 

-3.91 

165.14 

236.49 

61 ,93 

24  52  55 

3477.4 

-7.63 

150.44 

100.00 

6 45  45 

2691  .40 

-29.75 

73.06 

243.92 

06.99 

7 30  37 

2091 .4 

-29.05 

65.06 

100.00 

0 53  51 

3067.70 

-2.33 

140.05 

235.61 

60.19 

1 50  19 

3267.0 

'6.20 

142.29 

110.00 

0 27  46 

2372.24 

-34.16 

49.70 

244.00 

91.32 

9 7 10 

1772.2 

-33.60 

40.50 

110.00 

1 20  20 

3759.71 

1 .4} 

130.33 

233.20 

55.04 

2 30  59 

3159.7 

-3.00 

132.12 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  1.9053  TRA  3.0019  TC3-1 .0320  BAU  .5101  SCT  5097.0  SCR  1095.1  SC3  1276.1  ST  2000.8  SR  377.0  SS  2668.0 

ROE  -.1712  RRA  -.7503  RC3  .3424  FAU  .00236  RRT  -.9460  RRF  -.9471  RTF  .9932  CRT  -.0767  CRS  .0016  CST  -.9999 

FOE  5.0311  FRA  9.0494  FC3-3.4029  BSP  15070  SCB  5213.3  R23  .0073  R13  -.9934  LSA  3002.5  MSA  100.2  SSA  12.6 

BOE  1.9927  BRA  3.0942  0C3  1.0637  FSP  -4619  SCI  5201.9  SC2  345.2  THA  160.45  ELI  2820.3  El2  180.1  AlF  173.24 

LAUNCH  DATE  NOV  10  I 960  FLIGHT  TIME  204.00  ARRIVAL  CATE  JUN  JO  1969 

HELIOCENTRIC  CONIC  DISTANCE  552.309 

RL  147.06  LAL  .00  La  55.72  VL  27.002  CAL  6.05  ATL  07,46  HCA  242.19  SMA  130.41  ECC  .17063  INC  2.5443  Vl  30.133 

RP  100.93  LAP  -2.25  LOP  297.09  VP  37.670  CAP  4.02  A7P  91.19  TAL  144.93  TAP  27.12  RCA  107.11  APO  153.70  V2  34.709 

RC  96.030  CL  15.46  GP  13.10  TAL  36.03  TAP  131.56  £TS  11.90  TAE  130.21  ETE  160.17  TAC  76.91  ETC  168.11  ClP-132.95 

PLANE TOCENTRIC  CONIC 

C3  21 .253  VHL  4.610  OlA  22.79  RAL  14.02  RAO  6567.9  V£l  11.943  PTH  2.13  VHP  3.098  OPA  3.12  RAP  342.42  ECC  1.5490 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  UONC  INJ  RT  ASC  INJ  ATHTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 4 1 3033.25  -27.79  90.04  244.03  04.31  5 54  34  2433.3  -20.28  90.21 

90.00  235056  4060.63  -4.19  164.64  237.45  61.97  245044  3460.6  -7.91  157.94 

100.00  6 42  26  2715.95  -29.65  75.60  245.01  06.04  7 27  42  2115.9  -29.09  66.88 

100.00  0 59  0 3061.17  -2.55  140,49  236.55  60.21  2 3 29  3261 .2  -6.50  14J ,92 

110.00  02534  2393.27  -54,10  51.34  245.10  90.35  9 5 27  1793.3  -33.76  42.12 

110.00  1 32  29  3756.61  1.29  130.17  234.15  55.04  2 35  6 3156.6  -3.20  131.96 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2.1449  TRA  3.2276  TC3-1 .0514  BAU  ,5330  SCT  5300.0  SCR  977.6  SC3  1174.1  ST  2960.7  SR  313.9  SS  2565.7 

ROC  -.1176  RRA  -.6065  RC3  . 3020  FAU  .07433  RRT  -.9302  RRT  -.9296  RTF  .9932  CRT  -.0076  CRS  .0142  CST  -.9999 

FDE  5.4736  FRA  0.4760  fC^-'5.02^  BSP  16030  SCB  5460.9  R23  .0047  Rl3  -.9933  LSA  3932.0  MSA  104.8  SSA  12.6 

BOE  2.1402  BRA  3.2990  6C3  1 .0760  FSP  -4202  SCI  5457.5  SC2  353.9  THA  170.37  ELI  2979.5  El2  104.4  AlF  175.10 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  NOV  IB  1966 


heliocentric  conic 

RL  147.86  LAL  .00  UOL  55.72 
RP  208.94  lap  -2.39  LOP  301.05 
RC  98.436  OL  15.64  OP  12.24 

planetocentric  conic 
C3  22.121  VHL  4.703  OLA  23.10  UAL 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

oifpepential  corrections 
TOE  2.2977  TRA  3.4483  TC3-1 .8531 
ROE  -.0682  RRA  -.6307  RC3  .2681 
FOE  5.1261  FRA  7.9389  FC3-2.6073 
0OC  2.2987  6RA  3.5055  8C3  1 .8723 

launch  DATE  NOV  18  1968 


Flight  time  206. do 
DISTANCE  558.405 

VL  27.873  CAL  7.04  A2L  87.37  HCA  245,35  SNA  130.34 
VP  37.661  CAP  4.45  A2P  91.10  TAU  144,47  TAP  29.83 
2AL  36.54  ZAP  135.00  ETS  12.42  ZAE  128.40  ETE  169.46 


ARRIVAL  CATE  JUN  12  1969 


ZAC 


LNCH 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

5 

0 

48 

3058.51 

-27.60 

100.67 

0 

0 

27 

4062.69 

-4,36 

164.31 

6 

39 

51 

2739.18 

-29.53 

77.39 

1 

4 

5 

3857.26 

-2.68 

148.27 

8 

24 

0 

2413.34 

-34,18 

52.91 

1 

36 

26 

3755.86 

1.26 

138.13 

14.32  RAO  6567.9  VEL  11.979  PTH  2.13  VHP 
INJ  RT  ASC  INJ  AZHTH  INJ 


245.96 

238.50 

246.18 

237.56 

246.44 

235.10 


83.42 
62.00 
85.15 
60.22 

89.42 
55.84 


4.077  OPA 

time 

51  47 
8 9 

25  30 
8 23 
4 13 
39  2 


.18119 

INC 

2.6265 

Vl 

30. 

.133 

106.72 

APO 

153.95 

V2 

34, 

.787 

76.88 

ETC 

167.92 

CLP 

-136.34 

1 2.17 

RAP 

342.58 

ECC 

1 

564  1 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2458.5 

-28.23 

92 

.06 

3462.7 

-6.09 

157 

.60 

2139.2 

-29.89 

68 

.61 

3257.3 

-6,63 

141 

.71 

1813.3 

-33.88 

43 

.67 

3155.9 

-3.23 

131 

.92 

6AU  .5537 
FAU  .06662 
eSP  17723 
FSP  -3954 


MiO-COURk  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  5633,0  SCR 

876.6  5C3 

I07T.6 

ST 

3116.8  SR 

264.1 

SS 

2464.5 

RRT  -.9088  RRF 

-.9074  RTF 

.9931 

CRT 

-.6999  CRS 

.7087 

CST 

-.9999 

see  5700.8  R25 

.0028  R13 

-.9932 

LSA 

3977.7  MSA 

189.1 

SSA 

12.6 

SCI  5689.5  SC2 

362.2  TMA 

171.92 

ELI 

3122.3  EL2 

188.3 

AlF 

176.59 

Flight  time 

208.00 

5 

1 

DATE 

JUN 

14  1969 

HELIOCENTRIC  CONK 

RL  147.86  LAL  .00  LOL  55.72  VL  27.862 

RP  108.94  lap  -2.52  LOP  304.21  VP  37.651 

RC  ldP.837  CL  15.75  CP  11.39  ZAL  36.22 


CAL 

CAP 


DISTANCE  564.472 

7.25  AZL  87.30  HCA  248.51  SHA  130.26 
4.89  ATP  90.99  TAL  143.99  TAP  32.50 


ZAP  136.18  ETS  12.91  ZAE  126.75  £TE  170.52 


ECC  .18404  INC  2.7046  VI  30.135 
RCA  106.29  APO  154.24  V2  34.785 
ZAC  77.08  ETC  167.72  ClP-139.49 


p>lanetocentric  conk 

C3  23.085  VHL  4.805 

OLA  23.37  RAL  14.66 

RAO  6567.9 

VEL  12.019 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  UONC 

INJ  RT  ASC 

90.00 

4 58  22 

3082.40 

-27.40 

102.39 

247.16 

90.00 

0 5 39 

4059.54 

-4.48 

164.13 

239.61 

100.00 

6 37  58 

2761 .24 

-29.39 

79.02 

247.42 

100.00 

1 8 44 

3855.93 

-2.73 

148.20 

238.64 

llO.OO 

8 23  1 

2432.61 

'34.16 

54,41 

247.77 

110.00 

1 40  n 

3757.33 

1.32 

138.20 

236.12 

2.15  VHP  4,271  OPA  1.39  RAP  342.92  ECC  1.3799 


INJ  AZMTH 

INJ  TIME 

.PO  CST  TIM 

INJ  2 LAT 

JNJ  2 LONG 

82.57 

5 49  44 

2482.4 

-28.15 

93.80 

62.01 

1 13  19 

3459.5 

-8.19 

157.42 

84.30 

7 23  59 

2161.2 

-29.87 

70.25 

60.22 

2 13  0 

3255.9 

-6.67 

141  .63 

88.53 

9 3 33 

1832.6 

-33.98 

45.17 

55.84 

2 42  48 

3157.3 

-3.17 

132.00 

differential  corrections  MIO-COURSt  EAtCUUtw  #LLUI 

TOE  2.4466  TRA  3.6689  TC3-1 .8347  8AU  .5709  SCT  5859.7  SCR  790.5  SC3 

ROE  -.0227  RRA  -.5823  RC3  .2368  FAU  .05902  RRT  -.8821  «RE  -.8800  RTF 

FOE  4.8005  FRA  7.4463  FC3-2.2J33  BSP  18468  SCB  5912.8  R23  .0013  R13 

aOE  2.4467  BRA  3.7149  BC3  1 .8499  PSP  -3625  SCI  5901 .2  SC2  369.7  THA 


ORBIT  OETERHINATION  ACCURACY 


988.4 

ST 

3249.5  SR 

228.7 

SS 

2368 . 3 

.9929 

CRT 

-.5437  CRS 

.5548 

CST 

-.9999 

-.9929 

LSA 

4022.8  MSA 

192.9 

SSA 

12.7 

173.19 

ELI 

3251.9  El2 

191  .8 

alf 

177.80 

LAUNCH  DATE  NOV  18  1968 


Flight  time  210.00 


ARRIVAL  CATE  JUN  16  1969 


HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  108.95  LAP  -2.64  LOP  307.37 

RC  103.240  Cl  15.81  CP  10.63 

Planetocentric  conic 
C3  24.157  VHL  4.915  OLA  23.59 

LNCH  AZNTH  LNCH  TIME  L-I  TIME 
90.00  4 56  38  3105.03 

90.00  0 10  29  4059.09 

100.00  6 36  45  2782.25 

KKf.DO  1 13  4 3857“.  10 

110.00  8 22  34  2451.20 

I10.CX3  I 43  44  3760.92 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5870  TRA  3.8860  TC3-1 .8076 
ROE  .0200  RRA  -.5394  RC3  ,2104 
FOE  4.4864  FRA  6.9874  FC3-1 .8765 
eoe  2.5871  9RA  3.9232  6C3  1.8198 

LAUNCH  DATE  NOV  18  1968 


VL 

VP 

ZAL 


27.851  CAL 
37,642  CAP 
35.86  ZAP  141 


DISTANCE  570.507 

7.47  AZL  87.22  HCA  251.67  SMA  130.18  ECC  .18719  INC  2.7793  Vl 

5.34  AZP  90.87  TAL  143.48  TAP  35.15  RCA  105.81  APO  154.55  v2 

14  ETS  13.38  ZAE  125.26  ETE  171.39  ZAC 


30.133 
54.784 

77.47  ETC  167.54  ClP-142.40 


RAL  15.05 
INJ  LAT 
-27.19 
'4.50 
-29.24 
-2.69 
-34.11 
1.46 

BAU  .5877 
FAU  .05236 
BSP  19213 
FSP  -3335 


RAO  6568.0 
INJ  LONG 
104.01 
164.11 
80.56 
148.27 
55.86 
138.39 


VEL  12.064  PTH  2.J6  VHP  4.479 
INJ  RT  ASC  INJ  AZHTH  INJ  TIME 


248.45 

240.80 
248.75 

239.80 
249.19 
237.21 


81.79 

62.01 

83.50 

60.22 

87.67 

55.84 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  6056.9  SCR  7l?.0  SC3  905.2 
RflT  -.8494  RRF  -.8465  RTF  .9926 
see  6099.2  R23  .CX»1  RI3  -.9926 

SC)  6087.6  SC2  376.4  THA  174.24 

flight  TIME  212.00 


OPA  .78  RAP  343.43  ECC  1.3976 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


48  23 
18  9 
23  7 
17  21 
3 25 
46  25 


2505.0 

3459.1 
2182.5 

3257.1 
1851  .2 
3160.9 


-28.05 

-8.21 

-29.83 

-6.63 

-34.06 

-3.03 


95.45 
157.39 
71  .81 
141 .70 
46.62 
1 32 . 1 9 


ORBIT  OETERHINATION  ACCURACY 


ST 

3361  .1 

SR 

207.2 

SS 

2271 .7 

CRT 

-.3380 

CRS 

.3514 

CST 

-.9999 

LSA 

4057.3 

MSA 

196.6 

SSA 

12.7 

ELI 

3361  .8 

EL2 

195.0 

AlF 

178.80 

ARRIVAL  DATE  JUN  18  1969 


HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  108.95  LAP  -2.75  LOP  310,54 

RC  105.643  CL  15.82  CP  9.94 

planetocentric  conic 
C3  25.347  VHL  5.035  OLA  23.77 

LNCH  AZMTH  LNCH  TI>C  L-I  TIME 
90.00  4 55  36  3126.50 

90.00  0 14  57  40Bt.2B 

100.00  6 36  9 2802.33 

100.00  1 17  6 3860.68 

1 10.00  6 22  37  2469.22 

llD.OO  1 47  7 3766.55 

differential  CORRECTIONS 
TOE  2.7236  TRA  4,1054  TC3-1 .7675 
ROE  .0598  RRA  -.5014  RC3  .1871 
FOE  4.1953  FRA  6.5705  FC3-1 .5775 
BOE  2.7242  BRA  4.1359  8C3  1.7774 


DISTANCE  576.506 

VL  27.838  CAL  7.72  AZt  87.15  HCA  254.83  SMA  130.09 

VP  37.632  CAP  5.80  AZP  90.75  TAL  142.94  T4P  37.78 

ZAL  35.46  ZAP  143.90  ETS  13.85  ZAE  123.92  ETE  172.11 


RAL  15.49 
INJ  LAT 
-26.98 
-4.43 
-29.08 
-2.57 
-34.05 
1.67 

BAU  .6023 
FAU  .04618 
BSP  19882 
FSP  -3064 


RAO  6568.0 

VEL  12.113 

PTH  2.17 

VHP  4.700  OPA  .31 

RAP  344.10 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

105.54 

249.81 

81,05 

5 47  43 

2526.5 

-27.94 

164.23 

242,05 

62.00 

1 22  39 

3461.3 

-8.14 

82.03 

250.15 

82.75 

7 22  51 

2202.3 

-29.78 

148.46 

241 .02 

60.21 

2 21  27 

3260.7 

-6.51 

57.27 

250.68 

86.84 

9 3 47 

1869.2 

-54.12 

138.69 

238.38 

55.85 

2 49  54 

3166.5 

-2.82 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6232.0  SCR  654.9  SC3  829.1 
RRT  -.8104  RRT  -.8066  RTF  .9923 
see  6266.3  R23  -.OOlD  R13  -.9923 
SCI  625477  SC2  382.3  THA  175.11 


ECC  .19066  INC  2.8514  VJ  30.133 
RCA  105. Z9  APO  154.90  V2  34.783 
ZAC  78.05  ETC  167.36  ClP-145.12 


97.01 
157.52 

73.30 
141 .90 

48.02 
132.48 

ORBIT  determination  ACCURACY 
ST  3457.7  SR  199.1  SS  2179.7 

CRT  -.1102  CRS  .1253  CST  -.9999 

LSA  <087.4  MSA  199.8  SSA  12.7 

ELI  3457.8  El2  197.9  AlF  179.64 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  OATC  NOV  18  1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  108.95  LAP  -2.86  LOP  313.70 

RC  108.045  CL  15.78  CP  9.33 

planetocentric  conic 


PLIGHT  TIME  214.00 


ARRIVAL  DATE  JUN  20  1969 


DISTANCE  582.474 

VL  27.825  CAL  7.99  A7t  87,08  HCA  257.99  SNA  130.00  ECC  .19447  INC  2. 9214  VI  30.133 
VP  37.623  CAP  6.26  90.61  TAL  142.39  TAP  40.38  RCA  104.72  APO  155.28  V2  34.783 
7AL  35.04  ZAP  146.47  ETS  14.33  ZAE  122.70  ETE  172-72  ZAC  78.79  ETC  167.20  ClP-147.65 


C3  26.669 

VHL  5.164 

OLA  23.91 

RAL  15.95 

RAO  6568.1 

VEL  12.167 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 55  14 

3146.89 

-26.75 

107.00 

251 .26 

90.00 

0 19  3 

4066.04 

-4,27 

164.50 

243.56 

100.00 

6 36  6 

2821.56 

-28.90 

83.44 

251.63 

100.00 

1 20  50 

3866.60 

-2,37 

148.79 

242.31 

110.00 

8 23  9 

2486.77 

-33.98 

58.63 

252.26 

110.00 

1 50  19 

3774.16 

1.96 

139.08 

239.61 

DIFFERENTIAL  CORRECTIONS 
TOE  2.8572  TRA  4.3289  TC3-1 .7160  6AU  .6147 

ROE  .0972  RRA  -.4674  RC3  .1663  FAU  .04048 

FOE  3.9270  FRA  6.1930  FC3-1 .3141  0SP  20485 

BOE  2.8588  BRA  4.3540  BC3  1.7240  FSP  -2814 

LAUNCH  OATE  NOV  18  1968 


TH  2.18  VHP 
INJ  AZHTH 
80.35 
61.98 

82.03 
60.19 

86.04 
55.87 

MID-COURSE  EXECUTION  ACCURACV 
SCT  6386.9  SCR  602.5  S03  759.7 

RRT  -.7648  RRF  -.7602  RTF  .9919 
see  6415.3  R23  -.0019  R13  -.9919 
SCI  6403.6  SC2  387,1  THA  175.86 

flight  time  216.00 


4.936  DPA  -.02  RAP  344.91  ECC  1.4389 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 47  41 

2546.9 

-27.81 

98.49 

1 26  49 

3466.0 

-7.99 

157.79 

7 23  10 

2221 .6 

-29.71 

74.72 

2 25  17 

5266.6 

-6.32 

142.23 

9 4 36 

1886.8 

-34.16 

49.39 

2 53  13 

3174.2 

-2.53 

132.88 

ORBIT  DETERMINATION  ACCURACV 


ST 

3540.6 

SR 

201 .6 

SS 

2092.3 

CRT 

.1029 

CRS 

-.0870 

CST 

-.9998 

LSA 

4112.6 

MSA 

202.6 

SSA 

12.8 

ELI 

3540.7 

EL2 

200.5 

alf 

.34 

ARRIVAL  DATE  JUN  22  1969 


HELIOCENTRIC  CONIC 

RL  147.86  LAL  .00  LOL  55.72  VL  27.811 
RP  108.94  LAP  -2.95  LOP  316.86  VP  37.613 
RC  110.446  CL  15.70  CP  8,77  ZAL  34.58 
PLANETOCENTRIC  CONIC 


DISTANCE  588.401 

CAL  8.28  AZL  87.01  HCA  261.15  SMA  129.90 

GAP  6.74  AZP  90.46  TAL  141 .81  TAP  42.97 

ZAP  148.88  ETS  14,84  ZAE  121.61  ETE  173.23 


ECC  .19863  INC  2.9897  VI  30.133 
RCA  104.10  APO  155.71  V2  34.784 
ZAC  79.67  ETC  167.05  CLP-150.02 


C3  28.138 

VHL 

5.305 

OLA  24.02  RAL  16.45 

RAO  6568. 

1 VEL  12.228 

PTH  2.20 

VHP  5. 

.185 

OPA  -.22 

RAP 

345.84 

ECC  1.4631 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 long 

90.00 

4 

55  30 

3166.29 

-26.52 

108.37 

252.78 

79.70 

5 48 

16 

2566.3 

•27.68 

99.89 

90.00 

0 

22  47 

4073.34 

-4.04 

164.91 

244.74 

61.95 

1 30 

40 

3473-3 

-7.76 

158.20 

100,00 

6 

36  41 

2840.04 

-28.72 

84,78 

253.19 

81.34 

7 24 

1 

2240.0 

29.62 

76.09 

100.00 

1 

24  17 

3874 .82 

-2.09 

149.24 

243.66 

60.17 

2 28 

51 

3274 .8 

-6.04 

142,68 

110-00 

8 

24  7 

2503.93 

-33.89 

59.96 

253.90 

85.25 

9 5 

51 

1903-9 

- 

34.18 

50.73 

110.00 

1 

53  20 

3783.69 

2.33 

139.58 

240.90 

55.89 

2 56 

24 

3183.7 

-2.16 

133.38 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.9889 

TRA 

4.5587 

TC3-1 .6544 

BAU  .6248 

SCT 

6524.2  SCR 

558.4  S03  696.8 

ST  3611.3 

SR 

211.1 

SS  2009.7 

ROE  . 1 327  RRA 

-.4367 

RC3  .1478 

FAU  .03524 

RRT 

-.7127  RRF  - 

,7073  RTF  , 

.9915 

CRT  .2779 

CRS 

-.2618 

CST  -.9998 

FOE  3.6812 

FRA 

5.8527 

FC3- 1.0844 

BSP  21027 

sea  6548.1  R23  - 

.0028  R13  - 

.9915 

LSA  4J33.1 

HS4 

205.1 

SSA  12.8 

BOE  2.9919 

BRA 

4.5795 

0C3  1.6610 

FSP  -2585 

SCI 

6536.4-SC2 

391.0  THA  176.50 

ELI  361 1.7 

EL2 

202.8 

ALF  .93 

VHL  5.457 

OLA  24,10 

RAL  16.98 

RAO  6568.2 

VEL  12.294 

PTH  2.21 

VHP  5.449 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

4 56  22 

3184.77 

-26.29 

109.67 

254.37 

79-09 

5 49  26 

0 26  8 

4083.11 

-3.73 

165.45 

246.17 

61  .91 

1 34  11 

6 37  45 

2857.85 

-28.53 

86.07 

254.82 

80.69 

7 25  23 

1 27  26 

3885.26 

-1.73 

149.81 

245.06 

60.15 

2 32  11 

8 25  29 

2520.79 

-33.79 

61.27 

255.62 

84.49 

9 7 30 

I 56  11 

3795.08 

2.76 

140.18 

242.26 

55.92 

2 59  26 

LAUNCH  DATE  NOV  1 8 1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72  VL 

RP  108.94  LAP  -3.04  LOP  320.03  VP 

RC  112.844  CL  15.58  CP  8.28  ZAL 

PLANETOCENTRIC  CONIC 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE  3.1222  TRA  4.7993  TC3- 1.5806 
ROE  .1663  RRA  -.4087  RC3  .1308 
FOE  3.4599  FRA  5.5500  FC3  -.8800 
BOE  3.1266  BRA  4.8167  BC3  1 .5860 

LAUNCH  DATE  NOV  18  1968 

HELIOCENTRIC  CONIC 
RL  147.86  LAL  .00  LOL  55.72 

RP  108.93  LAP  -3.12  LOP  323.19 

RC  115.239  CL  15.43  CP  7.83 

PLANETOCENTRIC  CONIC 
C3  31.597  VHL  5.621  OLA  24.15 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  4 57  47  3202.41 

90.00  0 29  7 4095.32 

100.00  6 39  19  2875.06 

100.00  1 30  17  3897.89 

110.00  8 27  14  2537.41 

110.00  1 58  51  3808,31 

DIFFERENTIAL  CORRECTIONS 
TOE  3.2522  TRA  5.0465  TC3-1 ,5042 
ROE  .1989  RRA  -.3824  RC3  .1159 
FOE  3.2542  FRA  5.2742  FC3  -.7110 
BOE  3.2582  BRA  5.0610  BC3  1.5086 


flight  time  218.00 


ARRIVAL  date  JUN  24  1969 


27.797  CAL 
37.604  CAP 
34.10  ZAP  151.14  ETS 


DISTANCE  594.287 

8.60  AZL  86.94  HCA  264.32  SMA  129.80  ECC  .20318  INC  3.0569  VI 
7.23  AZP  90.30  TAl  141.22  TAP  45.54  RCA  103.43  APO  156-17  V2 
15.39  ZAE  120.62  ETE  173.67  ZAC 


30.133 
34.786 

80.68  ETC  166.92  ClP-152.25 


-.32  RAP  346.88  ECC  1 .4900 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


OPA 


2584.8 

3483.1 

2257.8 
3285.3 

1920.8 

3195.1 


-27.53 

-7.46 

'29.53 

-5.69 

-34.18 

-1.73 


101  .23 
i 58 . 76 
77.41 
143.26 
52.05 
133.97 


0AU  .6313 
FAU  .03027 
BSP  21443 
FSP  -2365 


MID-COURSE  EXECUTION  ACCURACV 
SCT  6648.5  SCR  521.5  SC3  640.1 
RRT  -.6545  RRF  -.6482  RTF  .9911 
see  6669.0  R23  -.0036  R13  -.9911 
SCI  6657.3  SC2  393.7  THA  177.05 

flight  TIME  220.00 


ORBIT  determination  ACCURACY 


ST 

3673.4 

SR 

224.6 

SS 

1933.7 

CRT 

.4107 

CRS 

-.3950 

CST 

-.9998 

LSA 

4152.2  MSA 

207.1 

SSA 

12.8 

ELI 

3674  .6 

EL2 

204.7 

alf 

1 .44 

ARRIVAL  DATE  JUN  26  1969 


VL 

VP 

ZAL 


27.782  CAL 
37.595  CAP 


DISTANCE  €00.126 

8.95  AZL  86.88  HCA  267.48  SNA  129.69  ECC  .20815  INC  3.1233  VI 
7.74  AZP  90.14  TAL  U0.61  TAP  48.09  RCA  102.70  APO  156.69  V2 


33.60  ZAP  153.27  ETS  15.99  ZAE  119.72  ETE  174.05  ZAC 


30.133 
34.789 

81.80  ETC  166.80  ClP-154.36 


RAL  17.53  RAO  6568.3  VEL  12.368  PTH  2.23  VHP  5.728 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-26.06  110.91  256,04  78.51  5 51  10 

-5.34  166.14  247.65  61.86  1 37  23 

-28.34  87.31  256.55  60.06  7 27  14 

-1.31  150,51  246.55  60.13  23515 

-33.67  62.55  257,41  83.74  9 9 32 

3.27  140.87  243,67  55.95  3 2 19 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .6373  SCT  6754,8  SCR  490.5  SC3  588.2 

FAU  .02595  RRT  -.5904  RRF  -.5834  RTF  .9907 

BSP  21893  see  6772.6  R23  -.0044  R13  -.9907 

FSP  -2176  SCI  6761.0  SC2  395.5  THA  177.54 


OPA  -.33  RAP  348-02  ECC  1.5200 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2602.4  -27.38  102.49 

3495.3  -7.07  159.45 

2275.1  -29.42  78.68 

3297.9  -5.27  143.96 

1937.4  -34.17  53.35 

3208.3  -1.22  134.66 

ORBIT  DETERMINATION  ACCURACY 
ST  3721.7  SR  239.9  SS  1860.2 
CRT  .5099  CRS  -.4946  CST  -.9998 
LSA  4162.4  MSA  208.8  S5A  12.7 

ELI  3723.7  El2  206.3  AlF  1.89 
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EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  1 


LAUNCH  DATE  NOV  19  1968  FlICHT  TIME  7(3,00  ARRIVAL  CATE  JAN  ^8  1969 


HEUlOCENTRrC  CONIC  DISTANCE  122,677 


RL  147,83 

lal 

.DO 

LOL  56.73 

VL  13.992 

CAL  39.59 

A2l  89.01 

HCA 

27.38 

SMA 

82.96 

ECC  .87706 

INC  .9901 

VI 

30.139 

RP  107.71 

LAP 

.46 

LOP  84.10 

VP  29.404 

CAP  '59.78 

A7P  89.12 

TAL 

172.99 

TAP 

200.36 

RCA  10.20 

APO  155.72 

V? 

35.184 

RC  101 .983 

CL 

.50 

CP  '1.13 

7AL  64.40 

2AP  38.96 

ETS  176.27 

7AE 

127.97 

ETC 

183.43 

7AC  40.33 

ETC  153.90 

CLP 

38.95 

PLANE TOCENTRIC  CONIC 

C3  460.672 

VHL 

21 

,463 

DLA  -2.59 

RAL  352.76 

RAO  6572.3 

VEL  24.124 

PTN 

3.31 

VHP 

32.454 

DP A -23.00 

RAP  306.16 

ECC 

8.5815 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  lAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

18 

54 

2752.63 

-27.98 

78.37 

257.99 

94.53 

8 

4 46 

2152.6 

-27.06 

69.83 

90.00 

18 

38 

33 

5557,09 

28.29 

259.04 

260.75 

91.33 

20 

11  10 

4957.1 

28.17 

250.38 

100.00 

8 

39 

2 

2494.12 

-29.56 

59.22 

257.84 

94.68 

9 

20  36 

1894.1 

-28.59 

50.55 

100.00 

20 

1 

6 

5290.82 

29.87 

239.50 

260.79 

91.27 

21 

29  17 

4690.8 

29.72 

230.70 

110.00 

9 

44 

31 

2289.15 

-33.84 

43.23 

257.41 

95.13 

10 

22  40 

1689.1 

-32.76 

34 .16 

110.00 

21 

12 

6 

5068 . 56 

34.17 

222.74 

260.90 

91.10 

22 

36  35 

4468.6 

33.94 

213.50 

OIFFEffeNTIAL  COffffECTIONS  NIO'COO^?SE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0170 

TRA-2.3852 

TC3 

-.1038 

BAU 

.6401 

SCT 

823.8  SCR 

460.7 

SC3 

21.3 

ST 

332.3  SR 

411.2 

SS 

337.4 

ROE- 1 .5209 

RRA  .8120 

RC3 

-.0044 

FAU 

.01011 

RRT 

-.0519  RRF 

.0465 

RTF 

-.6141 

CRT 

.7156  CRS 

.7594 

CST 

.9961 

FOE  .3845 

fra  .7833 

FC3 

-.0190 

BSP 

1951 

SOB 

943.9  R23 

-.0002 

R13 

.6142 

ISA 

585.5  MSA 

224.5 

SSA 

14.2 

eOE  1.8296 

6RA  2.5196 

BC3 

.1039 

FSP 

-43 

SCI 

824.3  SC2 

459.8 

THA 

177.59 

ELI 

491 .8  EL2 

194.1 

alf 

53.34 

" 

LAUNCH  DATE  NOV  19  1968 

Flight  time 

72.00 

ARRIVAL 

DATE 

JAN 

30  1 969 

- 

HELIOCENTRIC  CONIC  DISTANCE  127.686 


RL  147.83 

LAL 

.00 

LOL 

56.73 

VL 

14.833 

CAL  37,47 

A7l  88.73  HCA 

30.61 

SMA 

84.24 

ECC  .85386 

INC 

1 .2656 

VI 

30.139 

“ 

RP  107.68 

LAP 

.64 

LOP 

87.33 

VP 

29.825 

CAP  -57.19 

A2P  88.91 

tal 

172.03 

tap 

202.64 

RCA  12.31 

APO 

156.17 

V2 

35.193 

RC  99.759 

CL 

.72 

CP 

-1.16  2AL 

62.95 

ZAP  37.42 

ETS  176.23 

2AE 

127.64 

ETE 

183.73 

ZAC  41.90 

etc 

154.75 

CLP 

37.41 

1 

planetocentric  conic 

- 

C3  425.390 

VHL 

20.625 

OLA 

-1.81 

RAL 

354.01 

RAO  6572.2 

VEL  23.381 

PTH 

3.29 

VHP 

31.355 

OPA  -22.68 

RAP 

307.96 

ECC 

8.0008 

LNCH  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

18  4 

2769.75 

28.07 

79.62 

259.09 

93.91 

8 

4 

14 

2169.7 

'27.23 

7j  .05 

90.00 

18 

49  20 

5525 

.65 

28.32 

256.74 

261 .03 

90.18 

20 

21 

26 

4925.6 

28.04 

248.09 

100.00 

8 

38  34 

25TIT:04 

29.64 

60.40 

258.97 

94.07 

9 

20 

24 

1910.0 

'28.76 

51 .70 

100.00 

20 

11  31 

5260.56 

29.89 

237,25 

261 .03 

90.08 

21 

39 

12 

4660.6 

29.58 

228.46 

- 

110.00 

9 

44  53 

2302 

.45 

- 

33.92 

44.26 

258.59 

94.53 

10 

23 

16 

1702.4 

32.92 

35.17 

IIO.OO 

21 

21  42 

5040 

.92 

34.18 

220.58 

261 .03 

89.82 

22 

45 

43 

4440.9 

33.78 

211.36 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

- 

TDE-1 .0291 

TRA' 

'2.4156 

TC3  - 

.1111 

BAU 

.6327 

SCT  861.8  SCR 

467.1 

SC3 

23.0 

ST  350.0 

SR 

416.1 

SS 

353.7 

- 

ROE- 1.4 786 

RRA 

.7968 

RC3  - 

.0052  FAU 

.01005 

RRT  - 

.0534  RRF 

.0481 

RTF  - 

.6326 

CRT  .7145 

CRS 

.7608 

CST 

.9960 

- 

FOE  .4017 

FRA 

.8125 

FC3  - 

.0205 

BSP 

2064 

SCB  ! 

980.3  R23  - 

.0004 

R13 

.6327 

LSA  606.1 

MSA 

230.6 

SSA 

14.4 

BDE  1.8015 

BRA 

2.5437 

BC3 

.1113 

FSP 

-47 

SCI  862.3  SC2 

466.2 

' THA  177.66 

ELI  504.9 

EL2 

201.8 

alf 

51  .84 

LAUNCH  DATE  NOV  19  . 

1968 

flight  time 

74.00 

ARRIVAL  date 

FEB 

I 1969 

heliocentric 

: CONIC 

DISTANCE  132.847 

Rl  147.83 

LAL 

.00 

lOl  56.73 

VL  15.630 

CAL  35.56 

A7L  88.51 

HCA 

33.84 

SMA 

85.56 

ECC  .82997 

INC  1.4929 

VI 

30 . 1 39 

RP  107.65 

LAP 

.83 

LOP  90.56 

VP  30.240 

CAP  -54.73 

A7P  88.76 

tal 

171.08 

TAP 

204,92 

RCA  14.55 

APO  156.57 

V2 

35.202 

RC  97.535 

CL 

.96 

CP  -1. 18 

?AL  61.54 

7AP  35.90 

ETS  176.18 

7AE 

127.37 

ETE" 

184.05 

7AC  43.49 

ETC  155.55 

CLP 

35.89 

Planetocentric  conic 

- 

C3  393.029 

VHL  19 

.825 

DLA  -1  .03 

RAL  355.21 

RAO  6572.1 

VEl  22.679 

PTH 

3.26 

VHP 

30.291 

OPA  -22.34 

RAP  309,78 

ECC 

7.4683 

- 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

t A7M TH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

_ 

90.00 

7 17 

7 

2786.16 

-28.14 

80.82 

260.12 

93.31 

8 

3 33 

2186.2 

-27.38 

72.23 

90.00 

28  59 

52 

5494 .08 

28.30 

254.44 

261 .23 

89.02 

20 

31  26 

4894.1 

27.87 

245.80 

100.00 

8 37 

59 

2525,32 

-29.71 

61.53 

260.02 

93.48 

9 

20  4 

1925.3 

-28.91 

52.81 

100.00 

20  21 

42 

5230.16 

29.87 

234.99 

261.19 

88.89 

21 

48  52 

4630.2 

29.40 

226.22 

110.00 

9 45 

8 

2315.14 

-33.98 

45.25 

259.69 

93.95 

10 

23  43 

1715.1 

-33.06 

36.13 

110.00 

21  31 

2 

5013.11 

34.16 

218.40 

261 .08 

88.53 

22 

54  35 

4413.1 

33.58 

209.21 

differential  CORRECTIONS  MIO-COURS£  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0383 

TRA-2.4440 

TC3 

-.1184 

BAU 

.6231 

SCT 

899.8 

SCR 

473.0 

SC3 

24.7 

ST 

367.6  SR 

420.5 

SS 

370.0 

— 

ROE-1 .4362 

RRA  .7804 

RC3 

-.0061 

FAU 

.01003 

RRT 

-.0553 

RRF 

.0499 

RTF 

-.6503 

CRT 

.7129  CRS 

.7619 

CST 

.9958 

FOE  .4188 

FRA  .8417 

FC3 

-.0221 

BSP 

2254 

see 

1016.5 

R23 

-.0003 

R13 

.6504 

LSA 

626.7  MSA 

236.5 

SSA 

14  .6 

60E  1.7722 

BRA  2.5655 

8C3 

.1186 

FSP 

-52 

SCI 

900.3 

SC2 

472.0 

THA 

177.70 

Eli 

517.9  El2 

209.4 

alf 

50.36 

r 

LAUNCH  DATE  NOV  19  1968 

Flight 

rifC 

76.00 

ARRIVAL 

DATE 

FEB 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  138.150 


RL  147.83 

LAL 

.00 

lCl  56.73 

VL  16.585 

CAL  33.83 

A7L  88.31 

HCA  37.08 

SHA 

86.91 

ECC  .80561 

INC 

1.6851 

VI 

30.139 

RP  107.63 

LAP 

1.02 

LOP  93.80 

VP  30.646 

CAP  -52.41 

ATP  88.66 

tal  170.12 

TAP 

207.19 

RCA  16.89 

APO 

156.93 

V2 

35.210 

RC  95.312 

CL 

1.20 

CP  -1 .21 

7AL  60.18 

ZAP  34.41 

ETS  176.13 

TAE  127.15 

ETE 

184.39 

TAC  45.12 

ETC 

156.31 

CLP 

34.59 

Planetocentric  conic 

C3  363.305 

VHL 

19.061 

OLA  -.26 

RAL  356.36 

RAO  6572.0 

VEL  22.014 

PTH  3.24 

VHP 

29.261 

OPA  -21.98 

RAP 

311.63 

ECC 

6.9791 

LNCH  A2MTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

16  3 

ZBOi.94 

-28.20 

81.97 

261 .07 

92.74 

8 

2 

45 

2201.9 

'27.52 

73.37 

90.00 

19 

10  10 

5462.35 

28.24 

252.12 

261.35 

87.86 

20 

41 

12 

4862.4 

27.65 

243.50 

100.00 

8 

37  16 

2539.95 

-29.76 

62.62 

260.98 

92.91 

9 

19 

36 

1940.0 

'29.04 

53.88 

100.00 

20 

31  38 

5199.57 

29.81 

232.72 

261 .28 

87,70 

21 

58 

17 

4599.6 

29.17 

223.98 

I 10. 00 

9 

45  14 

2327.22 

-34 .03 

46.19 

260.70 

93.39 

10 

24 

1 

1727.2 

'33.19 

37.05 

110.00 

21 

40  9 

4985 ,07 

34.09 

216.22 

261 .06 

87,24 

23 

3 

14 

4385.1 

33.33 

207.06 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0499 

TRA' 

*2.4754 

TC3  -.1262 

BAU  .6140 

SCT 

940.6  SCR 

478.3  SC3 

26.5 

ST  386.8 

SR 

424.5 

SS 

386.8 

ROE-1 .3934 

RRA 

.7628  RC3  -.0070 

FAU  .01000 

RRT  - 

.0568  RRF 

,0515  RTF  - 

.6676 

CRT  .7116 

CRS 

.7631 

CST 

.9956 

FOE  .4365 

FRA 

.8716 

FC3  -.0238 

BSP  2391 

see  1055.3  R23  - 

.0005  R13 

.6678 

LSA  648.5 

MSA 

242.1 

SSA 

14.9 

60E  1.7447 

BRA 

2.5903 

BC3  .1264 

FSP  -57 

SCI 

941.2  SC2 

477,2  THA  277,77 

Eli  531.7 

EL2 

217.0 

alf 

48.72 
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EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  > 


LAUNCH  GATE  NOV  19  1968 


FLICHT  TIME  7S.00 


ARRIVAL  CATE  FEB  5 1969 


HELIOCENTRIC  CONIC 
RL  147,83  LAL  -00  LOt 

RP  107.60  LAP  1.20  LOP 

RC  93.090  OL  1 .46  OP 

planetocentric  conic 

C3  335.964  VHL  18.329  OlA 
LNCH  A7MTH  LNCH  TIME  L-I 
90.00  7 14  51  2817 

90.00  19  20  13  5430 

100.00  8 36  25  2553 

100.00  20  41  20  5168 

110.00  9 45  11  2338 

110.00  21  49  3 4956 

differential  CORRECTIONS 


56.73 

97.03 

-1.24 

.50 

TIME 

.08 

.41 

.96 

,76 

.69 

.79 


VL  17.099 
VP  31.043 
ZAL  58.86 

RAL  357,47 
INJ  LAT 
-28.24 
28.14 
-29,81 
29.71 
-34 .08 
33.97 


DISTANCE  143.588 

CAL  32.24  AZL  88.15  HCA  40.32  SNA  88.29  ECC 
GAP  -50.20  AZP  88.59  TAL  169.15  TAP  209.47  RCA 
ZAP  32.94  ETS  176.06  ZAE  126.99  ETE  184.74  ZAC 


.78096  INC  1.8505  VI  30.139 
19.34  APO  157.25  V2  35.218 
46.78  ETC  157.03  CLP  32.92 


9 VEL  21.384  PTH  3.21  VHP  28.262 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
261.94  92.19 


RAO  6571 . 

INJ  LONG 

83.07 

249.78  261.41 

63.65  261.87 

230.44  261.30 

47.08  261.64 

214.02  260.97 

MIO-COURSE  EXECUTION  ACCURACV 


DPA  -21.59  RAP  313.49  ECC  6.5291 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


8 1 48 
86.69  20  50  43 
92.36  9 18  59 
86.50  22  7 28 
92.87  10  24  10 
85.94  23  11  39 


2217.1 

4830.4 

1954.0 

4568.8 

1738.7 

4356.8 


-27.64 

27.38 

-29.16 

28.90 

-33.30 

33.04 


74  .46 
241 .20 

54.91 
221 .73 

37.92 
204.90 


ORBIT  DETERMINATION  ACCURACT 


TC3 

-.1343 

BAU 

.6041 

SCT 

983.1 

SCR 

482.9 

SC3 

28.5 

ST 

406.9 

SR 

427.9 

SS 

403.9 

RC3 

-.0081 

FAU 

.00998 

RRT 

-.0581 

RRF 

.0530 

RTF 

-.6844 

CRT 

.7103 

CRS 

.7641 

CST 

.9954 

FC3 

-.0257 

0SP 

2537 

sea 

1095.3 

R23 

-.0007 

R13 

.6845 

LSA 

671 .1 

MSA 

247.5 

SSA 

15.1 

BC3 

.1345 

FSP 

-62 

SCI 

983.7 

SC2 

481.9 

THA 

177.85 

ELI 

546.2 

EL2 

224.4 

ALF 

47.02 

LAUNCH  DATE  NOV  19  1968 


flight  TIME  80.00 


ARRIVAL  date  FEB  7 1969 


HELIOCENTRIC  CONIC 


DISTANCE  149.153 


RL  147.83 

LAL  .00 

LOL  56.73 

VL  17.773 

CAL  30.77 

AZL  88.00  HCA 

43.56 

SHA  89.70 

ECC  .75619 

INC  1.9953 

VI 

30.139 

RP  107.58 

LAP  1.37 

LOP  100.27 

VP  31 .428 

GAP  -48.11 

AZP  88.55  TAL 

168.20 

TAP  211.75 

RCA  21 .87 

APO  157.52 

V2 

35.225 

RC  90,872  CL  1.73 

Planetocentric  conic 

CP  -1 .27 

ZAL  57.59 

ZAP  31.50 

ETS  175.99  ZAE 

126.89 

ETE  185.10 

ZAC  48.47 

ETC  157.70 

CLP 

31  .48 

C3  310.787 

VHL  17.629 

OLA  1 .25 

RAl  358.54 

RAO  6571 .8 

VEL  20.787  PTH 

3.18 

VHP  27.294 

DPA  -21.19 

RAP  315.36 

ECC 

6.1148 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 13  30 

2831.59 

-28.27 

84.13 

262.72 

91.66 

8 0 42 

2231 .6 

-27.74 

75-51 

90.00 

19  30  3 

5398.21 

27.99 

247.44 

261.39 

85.53 

21  0 1 

4798.2 

27,08 

238.89 

100.00 

8 35  25 

2567.34 

-29.84 

64.64 

262.67 

91.84 

9 18  13 

1967.3 

-29.27 

55.89 

100.00 

20  50  48 

5137.69 

29.55 

228.14 

261 .25 

85.30 

22  16  26 

4537.7 

28.59 

219.47 

110.00 

9 45  0 

2349.56 

-34.11 

47.93 

262.48 

92.37 

10  24  10 

1749.6; 

-33,41 

38.76 

110.00 

21  57  43 

4928 .23 

33.81 

2U,80 

260.81 

84.64 

23  19  51 

4328.2^ 

32.70 

202.74 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .0732 

TRA'2.5391 

TC3 

-.1426  BAU 

.5937 

SCT 

1027.5  SCR 

487.0 

SC3 

30.6 

ST 

428.0  SR 

430.7 

SS 

421  .4 

ROE-1 .3073 

RRA 

.7249 

RC3 

-.0094  FAU 

.00998 

RRT 

-.0594  RRF 

.0545 

RTF 

-.7005 

CRT 

.7090  CRS 

-7652 

CST 

.9952 

FDE  .4731 

FRA 

.9331 

FC3 

-.0278  BSP 

2682 

see 

1137.0  R23 

-.0009 

R13 

.7006 

LSA 

694.5  MSA 

252.5 

SSA 

15.3 

BOE  1.6914 

BRA  2.6405 

BC3 

.1429  FSP 

-68 

SCI 

1028.0  SC2 

485.9 

THA 

177.92 

ELI 

561 .3  El2 

231  .6 

ALF 

45.25 

LAUNCH  DATE 

NOV  19  1968 

flight  time 

82.00 

ARRIVAL 

DATE 

FEB 

9 1969 

HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOL  56.73 

RP  107.56  LAP  1.55  LOP  103.51 

RC  88.659  GL  2.01  GP  -1.31 

Planetocentric  conic 
C3  287.578  VHL  16.958  OLA  2,00 


differential  corrections 


LAUNCH  DATE  NOV  19  1968 


HELIOCENTRIC  CONIC 


RL 

147 

.83 

LAL 

.00 

RP 

107 

.54 

LAP 

1.72 

RC 

86.453 

GL 

2.30 

TC3 

-.1512 

BAU 

RC3 

-.0107 

FAU 

FC3 

-.0301 

BSP 

0C3 

.1515 

FSP 

LOL 

56. 

.73 

VL 

LOP 

106. 

.75 

VP 

CP 

-1, 

,35 

ZAL 

OLA 

2 

.74 

RAL 

DISTANCE  154.837 

VL  18.411  GAL  29.39  AZL  87.88  HCA  46.80  SMA  91.12  ECC  .73142  INC  2.1239  VI  30.139 

VP  31.800  GAP  -46.11  AZP  88-55  TAL  167.25  TAP  214.04  RCA  24.47  APO  157.76  V2  35.232 

ZAL  56.37  ZAP  30.07  ETS  175.89  ZAE  126.85  ETE  185.49  ZAC  50.19  ETC  158.34  CLP  30.05 

RAL  359.56  RAO  6571  .7  VEL  20.221  PTH  3.15  VHP  26.354  DPA  -20.76  RAP  317.25  ECC  5.7328 

■ ■ 2 LONG 

76.51 

236.58 
56.82 

217.21 
39.54 

200 . 58 

ORBIT  determination  ACCURACY 
ST  450.1  SR  433.0  SS  439.2 

CRT  .7077  CRS  .7661  CST  .9950 

LSA  718.8  MSA  257.1  SSA  15.5 

ELI  577.2  EL2  238.6  AlF  43.44 

ARRIVAL  DATE  FEB  II  1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

7 12  1 

2845.48 

-28.30 

85.15 

263.42 

91 .15 

7 59  27 

2245.5 

-27.84 

90.00 

19  39  40 

5365.71 

27,60 

245.08 

261.31 

84.36 

21  9 5 

4765.7 

26.72 

100.00 

8 34  17 

2580.10 

-29.87 

65.59 

263.38 

91  .34 

9 17  18 

1980.1 

-29.36 

100.00 

21  0 4 

5106.31 

29.36 

225.63 

261 .13 

84.10 

22  25  11 

4506.3 

28.23 

IIO.OO 

9 44  40 

2359.82 

-34.14 

48.73 

263.24 

91  .89 

10  24  0 

1759.8 

-33.50 

110,00 

22  6 11 

4899.36 

33.61 

209.57 

260.58 

83.34 

23  27  50 

4299.4 

32.32 

2837 

-74 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  1073.6  SCR  490.4  SC3  32.8 
RRT 

sea 

SCI 


.0605  RRT  .0559  RTF  -.7160 
1180.3  R23  -.0012  R13  »7l6l 

1074.1  see  489.2  THA  178.00 


FLIGHT  TIME  84.00 


DISTANCE  160,632 

19.014  CAL  28.11  AZL  87.76  HCA  50.04  SNA  92.55  ECC 

32.159  GAP  -44.20  AZP  88.56  TAL  166.30  TAP  216.34  RCA 

55.18  ZAP  28.67  ETS  175.78  ZAE  126.87  ETE  165.89  ZAC 


.70678  INC  2.2395  VI  30.139 
27.14  APO  157.97  V2  35.238 
51 .93  ETC  158.94  CLP  28.64 


PLANETOCENTRIC  CONIC 
VHL  16.311 
LNCH  TIM! 

7 10  23 
19  49  4 

8 33  0 

21  9 8 

9 44  11 

22  14  27 
DIFFERENTIAL  CORRECTIONS 

TOE-1.0963  TRA-2.6022  TC3  -.1600 

ROE-1.2207  RRA  .6836  RC3  -.0122 

FOE  .5114  FRA  .9970  FC3  -.0326 

0OE  1.6407  6RA  2.6905  BC3  .1604 


.53  RAO  6571,6  VEL  19.685  PTH  3.12  VHP  25,442  DPA  -20.30  RAP  319.15  ECC  5.3805 


90.00 

90.00 

100,00 

100.00 

110.00 

110.00 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNj  2 LONG 

2858.77 

-28.31 

86.12 

264 .04 

90.66 

7 58  2 

2258.8 

-27,92 

77.48 

5332,87 

27.55 

242.71 

261.16 

83.20 

21  17  57 

4732.9 

26.32 

234 ,?6 

2592.27 

-29.88 

66.50 

264 .02 

90.87 

9 16  13 

1992.3 

-29.44 

57.72 

5074.59 

29.11 

223,50 

260.95 

82.90 

22  33  43 

4474.6 

27.82 

214 .94 

2369.50 

-34.16 

49.48 

263.92 

91.45 

10  23  40 

1769.5 

-33.58 

40.29 

4870.13 

33.35 

207,33 

260.29 

82.03 

23  35  37 

4270.1 

31 .89 

198.40 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .5709  SCT  1121.5  SCR  493.1  SC3  35.2 

FAU  .01001  RRT  -.0615  RRF  .0572  RTF  -.7309 

BSP  2997  see  1225,1  R23  -.0015  R13  .7310 

FSP  -80  SCI  1122.0  SC2  491.9  THA  178.08 


ORBIT  DETERMINATION  ACCURACT 


ST 

473.1 

SR 

434.7 

SS 

457.5 

CRT 

.7064 

CRS 

.7670 

CST 

.9948 

LSA 

744.0 

MSA 

261  -3 

SSA 

15.6 

ELI 

593.9 

EL2 

245.1 

ALF 

41  .58 

59 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  NOV  19  1968  FLIGHT  TIME  86.00  Affl?IVAL  CATE  FEB  13  1969 

heliocentric  conic  distance  166.533 

RL  1A7.83  LAL  .00  LOL  56.73  VL  19.583  CAL  26.90  A7L  87.66  MCA  53.28  SMA  93.99  ECC  .68238  INC  2.3447  VJ  30.139 

RP  107.53  LAP  1.88  LOP  109.99  VP  32.504  CAP  -42.38.A7F  88.60  TAL  165.37  TAP  218.65  RCA  29.85  APO  158.13  V2  55.24  3 

RC  84.254  CL  2.61  OP  '1.39  7AL  54.05  7AP  27.28  ETS  175.64.7AE  126.96  ETE  106.31  7AC  53.69  ETC  159.51  CLP  27.25 

planetocentric  conic 

C3  246.404  VHL  15.697  DLA  3.40  RAL  1.46  RAO  6571  .4  VEL  19-176  PTH  3.09  VHP  24.555  OPA  -19.83  RAP  321.06  ECC  5.0552 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 8 36  2871.48  -28.32  87.05  264.58  90.19  75627  2271.5  -27.99  78.40 

90.00  19  58  18  5299.65  27.26  240.32  260.95  82.03  21  26  38  4699.6  25.88  231.93 

100.00  8 31  34  2603,87  -29.89  67.36  264.57  90.41  9 14  58  2003.9  -29.51  58.57 

100.00  2118  1 5042.49  28.82  221.16  260-69  81.70  2242  3 4442.5  27,37  212.66 

110.00  94332  2378.60  -34.17  50.19  264.50  91.03  10  23  11  1778.6  -33.65  40.99 

110.00  222232  4840.52  33.05  205.07  259.93  80.73  23  43  12  4240.5  31.42  196.23 

differential  CORRECTIONS  MIO-COURSE  E5CCUTJ0N  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE-1.1073  TRA-2.6326  TC3  -.1689  8AU  .5584  SCT  1171.1  SGR  495.1  SC3  37.8  ST  497.0  SR  435.8  SS  476,2 

ROE- 1 .1 773  RRA  .6619  RC3  -.0139  FAU  .01005  RRT  -.0624  RRF  ,0584  RTF  -.7452  CRT  .7051  CRS  .7679  CST  .9946 

FOE  .5313  FRA  1.0300  FC3  -.0353  BSP  3172  SC6  1271 .4  R23  -.0019  R13  .7453  LSA  770.2  MSA  265.1  SSA  15.8 

S0€  1.6162  BRA  2.7145  6C3  .1695  FSP  -87  SGI  1171.6  SG2  494.0  THA  178.16  ELI  611,4  El2  251.2  AlF  39.71 


LAUNCH  DATE  NOV  19  1968  FLIGHT  TIME  88.00  ARRIVAL  DATE  FEB  15  1969 


heliocentric  CONIC 
RL  147.83  LAL  .00  LOL  56.73 

VL  20.121 

distance  172.S3J 

CAL  2S.76  A7L  87.56  HCA 

56.53 

SMA 

95.43 

ECC  .65829 

INC  2,4414 

VI 

30.139 

z 

RP  107.51  LAP  2.04 

LOP  113.23 

VP  32.836 

CAP  -40.64 

ATP  88.65  TAL 

164.45 

tap 

220.98 

RCA  32.61 

APO  158.26 

V2 

35.247 

RC  82.065  GL  2.93 

GP  -1 .44 

TAL  52.95 

tap  25.91 

ETS  175.47  TAE 

127.11 

ETE 

186.75 

TAC  55.48 

ETC  160.04 

CLP 

25.87 

PLANETOCENTRIC  CONIC 
C3  228,150  VHL  15.105 

OLA  4.21 

RAL  2.35 

RAO  6571.3 

VEL  18.694  PTH 

3.06 

VHP 

23.693 

OPA  -19.34 

RAP  322.97 

ECC 

4.754B 

LNCH  ATMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

90.00  7 6 38 

2883.64 

-28.32 

87.94 

265.02 

89.75 

7 

54  42 

2283.6 

-28.05 

79,28 

- 

90.00  20  7 20 

5265.99 

26.92 

237.92 

260.67 

80.87 

21 

35  6 

4666.0 

25.38 

229.59 

= 

100,00  8 29  57 

2614.91 

-29.89 

68.18 

265.03 

89.98 

9 

13  32 

2014.9 

-29.58 

59.39 

1 

100,00  21  26  43 

5009.96 

28.48 

216.60 

260.38 

80.50 

22 

50  12 

4410.0 

26.87 

210.57 

i 

110,00  9 42  44 

2387.14 

-34.18 

50.86 

265.00 

90.65 

10 

22  31 

1787.1 

-33.71 

41  .65 

1 

110.00  22  30  25 

4810.49 

32.70 

202.80 

259.51 

79.45 

23 

50  36 

4210.5 

30.89 

194.04 

i 

differential  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1177  TRA-2.6618  TC3  -,J780  6AU  .5452  SCT  1222,3  SGR  496.5  SG3  40,6  ST  521.8  SR  436.3  SS  495.4 

ROC-1.1340  RRA  .6397  RC3  -,Ol57  FAU  .OlOll  RRT  -.0633  RRF  .0596  RTF  -.7589  CRT  .7038  CRS  .7688  CST  .9944 

FOE  .5518  FRA  1.0638  FC3  -.0384  BSP  3361  SGfl  1319.3  R23  -.0022  R1 3 .7589  LSA  797.3  MSA  268.5  SSA  16.0 

0OE  1.5922  BRA  2.7376  BC3  .1787  FSP  -95  SGI  1222.8  SG2  495.3  THA  178.24  ELI  629.8  El2  256.8  AlF  37.83 


LAWCH  DATE  NOV  19  1968 


FLICHT  TIME  90.00 


ARRIVAL  date  FEB  17  1969 


heliocentric  conic 

RL  147.83  LAL  .00  LOL  56.73 

RP  107.50  LAP  2.19  LOP  116.48 

RC  79,007  CL  3.26  CP  -1.49 

Planetocentric  conic 
C3  211.206  VHL  14.536  OLA  4.94 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 4 30  2895.29 

90.00  20  16  13  5231.87 

100.00  8 28  10  2625.42 

100.00  21  35  14  4976.97 

110.00  9 41  45  2395.14 

110.00  22  38  9 4780.01 

differential  CORRECTIONS 
toe-1.1278  TRA-2.6897  TC3  -.1872 
ROE-1.0907  RRA  .6170  RC3  -.0177 
FOE  .5730  FRA  1 .0984  FC3  -.0418 
eOE  1.5690  BRA  2.7596  BC3  .1881 


DISTANCE  178.622 

VL  20.629  gal  24.67  A?L  87.47  HCA  59,77  SMA  96.88 

VP  33.154  CAP  -38.96  A7P  88.73  TAl  163.54  TAP  223.31 

7Al  51.91  2AP  24.56  ETS  175.28  2A£  127.32  ETE  187.21 

RAL  3.20  RAO  6571,2  VEL  18.237  PTH  3.02  VHP  22,856 

INJ  LAT  IHJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


RAL  3.20 
INJ  LAT 
-28.31 
26.53 
-29.89 
28.08 
-34.18 
32.29 

6AU  .5313 
FAU  .01019 
BSP  3563 
FSP  -103 


7 52  45 

21  43  25 
9 11  55 

22  58  n 
ID  21  40 

23  57  49 


ECC  .63459  INC  2.5311  VJ  30.139 
RCA  35.40  APO  158.35  V2  35.251 
7AC  57.29  ETC  160.55  ClP  24. 5j 

OPA  -18.82  RAP  324.89  ECC  4,4772 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2295.3  '26,10  80.13 

4631.9  24.84  227.24 

2025.4  -29.63  60.17 

4377.0  26.32  208.07 

1795. 1 -33.77  42.27 

4180.0  30.52  191.85 


LAUNCH  DATE  NOV  19  1968 

HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOL  56.73  VL 

RP  107.49  LAP  2.33  LOP  119.73  VP 

RC  77.721  GL  3.62  GP  -1.55  2AL 

PLANETOCENTRIC  CONIC 
C3  195. TO3  VHL  13.989  OLA  5.67  RAL 


VL  21.108 
VP  33.457 
2Al  50.90 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1275.3  SGR  497.1  SG3  43.6 
RRT  -.0640  RRF  .0608  RTF  -.7720 
SOB  1368.7  R23  -.0025  R13  .7720 

SGI  1275.8  SG2  495.9  THA  170.32 

FLICHT  TIME  92.00 

DISTANCE  184.798 

GAL  23.65  A2L  87.38  HCA  63.02  SMA  98.31 

GAP  -37.36  ATP  88.81  TAt  162.65  TAP  225.67 

2AP  23.22  ETS  175.04  2AE  127.61  ETE  187.70 


ORBIT  OETERMINATION  ACCURACY 


RAO  6571.1  VEL  17.805  PTH 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

7 2 10 

2906,45 

-28.30 

89.61 

265.67 

88.91 

90.00 

20  24  56 

5197.23 

26.09 

233.06 

259.95 

78.57 

100,00 

8 26  12 

2635.43 

-29.88 

69.71 

265.70 

89.18 

100,00 

21  43  36 

4943.49 

27.64 

214,04 

259.57 

78.13 

110.00 

9 40  35 

2402.63 

-34,18 

52.07 

265.74 

89.92 

110.00 

22  45  42 

4749.05 

31.84 

1^.21 

258.50 

76.84 

2.99  VHP  22.041 
12MTH  INJ  TIME 
r.91  7 50  37 

1.57  21  51  33 

M8  9 10  7 

(.13  23  5 59 

(.92  10  20  38 

(.84  24  4 51 


ST 

547.5 

SR  436.1 

SS 

515.0 

CRT 

.7025 

CRS  .7697 

CST 

,9941 

LSA 

825.5 

MSA  27 J .4 

SSA 

16.1 

- 

ELI 

649.2 

EL2  261 .8 

alf 

35,96 

- 

arrival  date 

FEB 

19  1969 

- 

ECC 

.61136 

INC  2.6151 

VI 

30.139 

RCA 

38.21 

APO  158.42 

V2 

35.254 

TAC 

59.11 

ETC  161,03 

CLP 

23.17 

OPA 

-18.29 

RAP  326.82 

ECC 

4.2208 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

Z (-ONC 

2306.4 

-28.15 

80.94 

differential  CORRECTIONS 
TDE-1.1420  TRA-2.7208  TC3  -.1975  6AU  .5192 

ROE-1.0476  RRA  .5940  RC3  -.0199  FAU  .01027 

FOE  .5956  FRA  1.1346  FC3  -.0454  BSP  3667 

BOE  1.5497  BRA  2.7849  8C3  .*985  FSP  -111 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1333.4  SGR  497.0  SG3  4$. 8 
RRT  -.0639  RRF  .0616  RTF  -.7844 
SGB  1423.0  R23  -.0035  R13  .7845 

SGI  1333:9  SC2  495.8  THA  178.42 


ORBIT  DETERMINATION  ACCURACY 


ST 

576.1 

SR 

435.3 

SS 

535.7 

CRT 

.7021 

CRS 

.7707 

CST 

.9940 

LSA 

856.3 

MSA 

273.6 

SSA 

16.3 

ELI 

671.3 

El2 

266.0 

ALF 

33.99 

60 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  NOV  19  1966  FLIGHT  TIME  94,00  ARRIVAL  DATE  FEB  21  1969 

heliocentric  conic  distance  191.053 

RL  14?. 63  LAL  .00  LOL  56.73  VL  21  .560  CAL  22.6?  A7L  67.31  HCA  66.2?  SMA  99.74  ECC  .56664  INC  2.6944  VI  30.139 

RP  107.46  LAP  2.47  LOP  122.97  VP  33.747  CAP  -35.62  A7P  66.91  TAL  161.77  TAP  226.04  RCA  41.03  APO  156.45  V2  35.256 

RC  75.571  CL  3.96  CP  -1.61  7AL  49.94  7AP  21.69  ETS  174.74  7A£  127.96  ETE  166.22  7AC  60-96  ETC  161.49  CLP  21  .63 

PLANE TOCENTRIC  CONIC 

C3  161.299  VHL  13-465  OLA  6.40  RAL  4.75  RAO  6570.9  VEL  17.396  PTH  2.96  VHP. 21 .249  OPA  -17.75  RAP  326.75  ECC  3.9637 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 59  39  2917.17  -26.26  90.39  265.67  66.52  7 46  16  2317.2  -26.19  61.73 

90.00  20  33  30  5162.05  25.59  230.60  259.46  77.44  21  59  32  4562.0  23.60  222.49 

100.00  6 24  2 2644.99  -29.67  70,42  265,91  66.60  967  2045.0  -29.72  61.61 

100.00  21  51  46  4909.45  27.14  211.64  Z59^06  76,96  23  13  36  4309.5  25.07  203.44 

110.00  9 39  14  2409.63  -34.16  52.62  265.96  69.59  10  19  24  1609.6  -33.66  43.39 

110.00  22  53  5 4717.56  31.33  195.90  257.91  75.56  24  11  43  4117.6  29.03  167.45 

differential  CORRECTIONS  MI0-C0UR9C  EXECUT-WN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1505  TRA-2.7447  TC3  -.2066  BAU  .5037  SCT  1369.4  SCR  496.1  SC3  50.3  ST  603.5  SR  433.6  SS  556.5 

RDE-1.0047  RRA  .5707  RC3  -.0223  FAU  .01039  RRT  -.0646  RRF  .0626  RTF  -.7964  CRT  .7006  CRS  .7716  CST  .9937 

FOE  .6164  FRA  1.1711  FC3  -.0496  BSP  3910  SCB  1475.3  R23  -.0036  R13  .7964  LSA  666.6  MSA  275.5  SSA  16.4 

BOE  1.5274  BRA  2.6034  0C3  .2076  FSP  -121  SCI  1369.9  SC2  494.9  THA  176,49  ELI  692.6  EL2  269.6  ALF  32.16 

LAUNCH  DATE  NOV  19  1966  FLIGHT  TIME  96,00  ARRIVAL  DATE  FEB  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  197.363 

RL  147.63  LAL  .00  LOL  56.73  VL  21.967  CAL  21.73  A7L  67.23  HCA  69.51  SMA  101.15  ECC  .56646  INC  2.7696  VI  30.139 

RP  107.46  LAP  2.59  LOP  126.22  VP  34 .023  CAP  -34.34  ATP  69.03  TAL  160.91  TAP  230.43  RCA  43.65  APO  158.45  V2  35.256 

RC  73.439  CL  4.37  CP  -1.67  TAL  49,03  TAP  20.57  £TS  174.39  TAE  126.40  ETE  166.76  TAC  62.61  ETC  161.92  CLP  20.51 

planetocentric  conic 

C3  167.992  VHL  12.961  OLA  7.12  RAL  5.47  RAO  6570.6  VEL  17.009  PTH  2.92  VHP  20.479  OPA  -17.16  RAP  330.67  ECC  3.7647 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 56  55 

2927.50 

-28.26 

91.15 

265.96 

66. J4 

7 45  42 

2327.5 

-26 .22 

62.46 

90.00 

20  41  57 

5126.27 

25.04 

226.13 

256.97 

76.32 

K 7 23 

4526.3 

22.91 

220.10 

100.00 

8 21  AO 

2654.15 

-29.66 

71.10 

266.03 

66.45 

9 5 54 

2054.1 

-29.75 

62.29 

100.00 

21  59  53 

4674 .66 

26.56 

209.21 

256.54 

75,60 

23  21  6 

4274.9 

24.37 

201 . 1 1 

110.00 

9 37  42 

2416.19 

-34.16 

53.13 

266.13 

69.29 

to  17  56 

1616.2 

-33.90 

43.90 

110.00 

23  0 20 

4665.56 

30,76 

193.56 

257.27 

74,30 

24  16  26 

4065.6 

26.30 

165.25 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1721  TRA-2.7603  TC3  -.2190  BAU  .4950  SCT  1457.7  SCR  494.4  SC3  54.1  ST  637.6  SR  431,5  SS  579.5 

ROE  -.9619  R<?A  .5474  RC3  -.0249  FAU  .01045  RRT  -.0626  RRF  .0629  RTF  -.6073  CRT  .7019  CRS  .7729  CST  .9937 

FOE  .6441  FRA  1.2106  FC3  -.0539  BSP  3643  SCB  1539.2  R23  -.0059  R13  -6074  LSA  923.1  MSA  276.3  SSA  16.6 

BOE  1.5163  BRA  2.6337  BC3  .2204  FSP  -126  SCI  1456.0  SC2  493.3  THA  176.63  ElI  720.4  El2  272.1  ALF  30.13 


LAUNCH  DATE  NOV  19  1966  FLIGHT  TIME  96.00  ARRIVAL  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  203.764 

RL  147.63  LAL  .00  LOL  56.73  VL  22.390  CAL  20.65  A7L  67.16  HCA  72,76  SMA  102.55  ECC  .54493  INC  2.8421  VI  30.139 

RP  107.46  LAP  2,71  LOP  129.47  VP  34.265  CAP  -32.92  ATP  69.16  TAL  160.06  TAP  232.63  RCA  46.67  APO  156.43  V2  35.259 

RC  71.326  CL  4.77  CP  -1.75  TAL  46.16  TAP  19.27  ETS  173.97  TAE  128.91  ETE  169.34  TAC  64.69  ETC  162.32  CLP  19.20 

Planetocentric  conic 

C3  155.714  VHL  12.479  OLA  7.65  RAL  6.14  RAO  6570.7  VEL  16.645  PTH  2.69  VHP  19.731  OPA  -16. 6J  RAP  332.60  ECC  3.5627 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 53  57  2937,53  -26.24  91.66  266.01  67.76  7 42  55  2337.5  -26.25  83.21 

90.00  20  50  17  5069.66  24,43  225,64  256.41  75,21  22  15  7 4469.9  22.16  217.70 

100.00  a 19  5 2662.97  -29.64  71.75  266.06  66.10  9 3 28  2063.0  -29.76  62.95 

100.00  22  7 50  4639.67  25.97  206.76  257.95  74.66  23  26  30  4239.7  23.61  196.77 

110.00  9 3 5 56  2422.36  - 34.17  53.61  266.21  69.00  10  16  20  1622.4  -33.93  44.36 

110.00  23  7 27  4653.03  30.14  191.25  256.59  73.05  24  25  0 4053.0  27.52  163.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2416  TRA-2.6626  TC3  -.2441  BAU  .5114  SCT  1567. 3 SCR  491.9  SC3  56.4  ST  695.6  SR  426.3  SS  606.6 

ROE  -.9192  RRA  .5244  RC3  -.0276  FAU  .01021  RRT  -.0517  RRF  .0606  RTF  -.6162  CRT  .7104  CRS  .7754  CST  .9945 

FOE  .6779  FRA  1 .2564  FC3  -.0566  BSP  2626  SCB  1642.7  R23  -.0136  R13  .6163  LSA  960.6  MSA  274.9  SSA  17.1 

BOE  1.5450  BRA  2.9102  BC3  .2456  FSP  -122  SCI  1567.6  SC2  491 .2  THA  176.97  ELI  770.2  El2  272.3  ALF  27.32 

LAUNCH  DATE  NOV  19  1966  FLIGHT  TIME  100.00  ARRIVAL  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  210,235 

RL  147.63  LAL  .00  LOU  56.73  VL  22.769  CAL  19.99  A/L  67.09  HCA  76.01  SMA  103.92  ECC  .52395  INC  2.9120  VI  30.139 

RP  107.46  LAP  2.63  LOP  132.72  VP  34.534  CAP  -31.54  ATP  69.30  TAL  159.26  TAP  235.27  RCA  49.47  APO  156.37  V2  35.259 

RC  69.241  CL  5.19  CP  -1.62  TAL  47.34  TAP  17.96  ETS  173.44  TAE  129.50  ETE  189.96  TAC  66.57  ETC  162.71  CLP  17.69 

PLANETOCENTRIC  CONIC 


C3  144.310 

VHL 

12.013 

OLA  6.56 

RAL  6,77 

RAO  6570.6  VEL  16.296 

PTH  2.65 

VHP  19.001 

OPA  -16.02 

RAP 

334.53 

ECC 

3.3750 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

> INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

50  44 

2947.16 

-26.21 

92.56 

265.95 

67.42 

7 39 

51 

2347.2 

28.27 

63,92 

90.00 

20 

56  20 

5052.79 

23.76 

223.12 

257.60 

74,  J2 

22  22 

41 

4452.6 

21 .35 

215.26 

100.00 

6 

16  15 

2671.39 

-29.62 

72.36 

266.03 

67.77 

9 0 

46 

2071.4 

-29.61 

63.57 

100.00 

22 

15  39 

4603.61 

Z5.30 

204.32 

257.31 

73.53 

23  35 

43 

4203.6 

22.80 

196.42 

110.00 

9 

33  59 

2426.11 

-34.16 

54.06 

266.16 

66.74 

10  14 

27 

1626.1 

-33.96 

44.62 

120.00 

23 

14  24 

4619.65 

29.45 

166.91 

255.65 

71.61 

24  31 

24 

4019.9 

26.69 

180.81 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCOR ACY 

TDE-1.1533 

TRA' 

-2.7642 

TC3  -.2276 

BAU  .4436 

SCT 

1551.1  SCR 

466.6  SC3 

62.2 

ST  662.0 

SR 

A2A. 8 

SS 

620.8 

ROE  '.8777 

RRA 

,5002 

RC3  -.0306 

FAU  .01105 

RRT 

-.0702  RRF 

.0666  RTF  - 

.6299 

CRT  .6942 

CRS 

.7741 

CST 

.9924 

FOE  .6903 

FRA 

1 .2651 

FC3  -.0663 

BSP  5192 

see 

1626.3  R23  - 

.0022  R13 

.6299 

LSA  976.4 

MSA 

276.3 

SSA 

16.5 

BOE  1.4493 

BRA 

2.6266 

BC3  .2299 

FSP  -164 

SCI 

1551.5  S02 

467.5  THA  176.59 

ELI  754.5 

EL2 

276.4 

ALF 

27.36 

61 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL 


1968-69  ) 


LAUNCH  DATE  NOV  19  1966 


aiGHT  TIME  102.00 


arrival  date  mar  1 1969 


heliocentric  conic 

Rl  147.63  LAL  .00  LOL  56.73  Vl  23.127 

RP  107.46  LAP  2.93  LOP  135.97  VP  34.770 

RC  67.164  CL  5.63  CP  '1.91  2AL  46.56 

planetocentric  conic 

C3  133.614  VHL  11.566  OLA  9.31  RAL  7,35 


distance  216.751 

CAL  19.16  A/L  67,02  HCA  79.25  SMA  105.26  ECC  .50366  INC  2.9796  Vl  30.139 

CAP  '30.22  A7P  69.44  TAl  156.47  TAP  237.72  RCA  52.25  APO  156.30  V2  35.256 

ZAP  16.70  ETS  172.60  ZAE  130.19  ETE  190.62  ZAC  68.46  ETC  163.06  ClP  16.59 

RAO  6570. A VEL  I5.9T3  PTH  2.62  VHP  16.292  OPA  '15.42  RAP  336.46  ECC  3.202Z 


LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 47  16 

2956.70 

'26.16 

93.26 

265 .62 

67.06 

7 36  33 

2356.7 

-26.29 

64.6] 

90.00 

21  6 36 

5015.02 

23.03 

220.59 

257.15 

73.06 

22  30  11 

4415.0 

20.49 

212.64 

100.00 

6 13  10 

2679.65 

-29.79 

72.99 

265.90 

67.45 

6 57  50 

2079.6 

-29.63 

64 .16 

100.00 

22  23  23 

4767.31 

24.56 

201.66 

256.63 

72,43 

23  42  50 

4167.3 

21.94 

194.05 

110.00 

9 31  48 

2433.62 

'34.15 

54.49 

266.09 

66.46 

10  12  21 

1633.6 

-33.99 

45.25 

110.00 

23  21  15 

4566.10 

28.71 

166.56 

255 .06 

70.60 

24  37  41 

3966 . 1 

25.60 

176.59 

differential  CORRECTIONS 
T0E'l.l7i€  TRA'2.6110  TC3  '.2392  6AU  .4322 
ROE  '.6360  RRA  .4770  RC3  '.0341  FAU  .01120 

FOE  .7196  FRA  1.3265  FC3  '.0725  6SP  5210 

0OE  1.4393  0RA  2.6512  6C3  .2416  FSP  -174 

LAUNCH  OATE  NOV  19  1966 

HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  56.73  VL  23.464 

RP  107.46  LAP  3.02  LOP  139.22  VP  34.994 

RC  65.159  CL  6.10  OP  '2.01  ZAL  45.63 

PLANETOCENTRIC  CONIC 

C3  124.120  VHL  11,141  OLA  10.04  RAL  7.69 
LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  6 43  32  2966.11  '26.14 

90.00  21  14  36  4976.52  22.24 

100.00  6 9 50  2667.75  '29.77 

100.00  22  31  1 4730.11  23,79 

110.00  9 29  22  2436.69  '34.14 

110.00  23  27  59  4551.74  27.91 

differential  CORRECTIONS 
TOE-1.1636  TRA'2.6293  TC3  -.2466  8AU  .4172 
ROE  -.7949  RRA  .4539  RC3  -.0376  FAU  .01142 

FOE  ,7497  FRA  1.3729  FC3  -.0797  8SP  5360 

60E  1.4257  BRA  2.6654  6C3  .2514  FSP  '166 


MID-COURSE  EXECUTION  ACCURACV 
SCT  1622.6  SCR  464.6  SC3  66.9 

RRT  -.0664  RRF  .0673  RTF  -.6393 

see  1693.7  R23  -.0043  R13  .6394 

SCI  1623.2  SC2  463.5  THA  176.72 

FlICHT  TIME  104.00 

DISTANCE  223.316 


ORBIT  determination  ACCURACY 


RAO  6570. 
INJ  LCNC 
93.96 
216.05 
73.59 
199.37 
54.90 
164.21 
MID- 
SCT 
RRT 

see 

SCI 


3 VEL  15.667  PTH  2.79  VHP  17.603 
INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 
265.60  66.73  7 32  56 

256.46  72.01  22  37  35 

265.70  67.14  6 54  36 

255.90  71.34  23  49  5l 

265.91  66.24  10  10  1 


ST 

716.5 

SR 

420.3 

SS 

646.0 

CRT 

.6953 

CRS 

.7754 

CST 

.9923 

LSA 

1016.3 

MSA 

277.4 

SSA 

16,7 

ELI 

765.1 

El2 

276.4 

ALF 

25.52 

arrival 

DATE 

MAR 

3 1969 

ECC 

.46403 

INC 

3.0462 

Vl 

30.139 

RCA 

55.01 

APO 

156.20 

V2 

35.257 

ZAC 

70.36 

ETC 

163.42 

CLP 

15.29 

DPA 

'14.61 

RAP 

336.36 

ECC 

3.0427 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

24  43  50 


COURSE  EXECUTION  ACCURACV 
1691.4  SCR  479.9  SC3  72.0 
-.0679  RRf  .0662  RTF  -.6465 
1756.2  R23  -.0056  R13  .6466 

1691.6  SC2  476.7  THA  176.60 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  OATE  NOV  19  1966 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  56.73  VL 

RP  107.49  LAP  3.10  LOP  142.47  VP 

RC  63.173  CL  6.56  CP  '2.11  ZAL 

Planetocentric  conic 
C3  115.173  VHL  10.732  DLA  10.76  RAL 


flight  time  106.00 

distance  229.931 


VL  23.761 
VP  35.205 
ZAL  45.15 


RAO  6570.2  VEL  15.379  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90-00 

6 39  29 

2975.49 

'26.11 

94.65 

265.31 

90.00 

21  22  37 

4937.25 

21.40 

215.48 

255.73 

100.00 

8 6 13 

2695.78 

'29.74 

74.19 

265.42 

100.00 

22  36  35 

4692.20 

22.94 

196.66 

255.14 

MO. 00 

9 26  41 

2444.00 

'34.13 

55.30 

265.66 

J 10.00 

23  34  36 

4516.74 

27.05 

161.65 

253.43 

2.75  VHP  16.934 
ZMTH  INJ  TIME 
.39  7 29  5 

.00  22  44  54 

.62  6 51  9 

.29  23  56  47 

.00  10  7 25 

.26  24  49  53 


differential  corrections 
TOE' 1.1 960  TRA-2.6454  TC3  '-2579 
ROE  '.7542  RRA  .4312  RC3  -.0414 
FOE  .7616  FRA  1 .4192  FC3  -.0677 
BOE  1.4139  BRA  2.6779  BC3  .2612 

LAUNCH  OATE  NOV  19  1966 

HELIOCENTRIC  CONIC 
Rl  147.63  LAL  .00  LOL  56.73 

RP  107.50  LAP  3.16  LOP  145.72 

RC  61 .231  CL  7,09  CP  '2.22 

Planetocentric  conic 
C3  106,917  VHL  10.340  OLA  11.52 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  6 35  6 2964.96 

90.00  21  30  34  4697.16 

100.00  82  18  2703.63 

100.00  22  46  5 4653.54 

110.00  9 23  43  2449.04 

110.00  23  41  6 4481.10 

DIFFERENTIAL  CORRECTIONS 
TOE'1.2036  TRA-2.6545  TC3  '.2652 

ROE  -.7140  RRA  .4090  RC3  '.0454 

FDE  .6152  ERA  1.4669  FC3  - .0970 

BOE  1.3995  BRA  2.6636  8C3  .2690 


BAU  .4022 
FAU  .01167 
BSP  5548 
FSP  -203 


.65  265.31  66.39  7 i 

.48  255.73  71.00  2Z 

.19  265.42  66.62  8 

.66  255.14  70.29  23 

.30  265.66  66.00  10 

.65  253.43  66.26  24 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1762.3  SCR  474.3  SC3  77.5 

RRT  -.0672  RRF  .0692  RTF  -.6573 

see  1625.0  R23  -.0071  R13  .6573 

SCI  1762.6  SC2  473.1  THA  176.66 

FLICHT  TIME  106.00 


ST 

753.2 

SR 

414.9 

55 

671.6 

= 

CRT 

.6954 

CRS 

.7767 

CST 

.9922 

LSA 

1055.4 

MSA 

276.1 

SSA 

16.6 

= 

ELI 

614.5 

El2 

275.7 

ALF 

23.66 

1 

ARRIVAL 

OATE 

MAR 

5 1969 

ECC 

.46507 

INC 

3.1116 

V] 

30.139 

RCA 

57.72 

APO 

158.09 

V2 

35.254 

ZAC 

72.27 

ETC 

163.75 

ClP 

14.00 

OPA 

'14.20 

RAP 

340 . 30 

ECC 

2.6955 

- 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

* 

2375.5 

- 

26.31 

65.99 

3 

207.92 
65.38 
169.26 
_ 46.06 
1 74 . 1 4 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  236.566 

VL  24.060  CAL  16.94  AZL  66.62  HCA  66.99  SMA  109.17 

VP  35.405  GAP  '26.53  AZP  69.94  TAL  156.24  TAP  245.23 

ZAL  44.52  ZAP  12.90  ETS  169.77  ZAE  132.60  ETC  192.93 


RAL  6.63 
INJ  LAT 
-26.06 
20.49 
-29.71 
22.03 
-34.12 
26.13 

BAU  .3645 
FAU  .01196 
BSP  5631 
FSP  '221 


RAO  6570.: 
INJ  LONG 
95.34 
212.69 
74.76 
194.36 
55.69 
179.49 
MIO'^ 
SCT 
RRT 

see 

SCI 


1 VEL  15.106  PTH  2.72  VHP  16.263 
INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 

264.95  66.05  7 24  52 

254.96  70.01  22  52  II 

265.07  66.51  8 47  21 

254.35  69.27  24  3 36 

265.33  67.77  10  4 32 

252.55  67.14  24  55  50 


ST 

769 

.4 

SR 

406.7 

SS 

696.3 

CRT 

.6956 

CRS 

.7760 

CST 

.9920 

LSA 

1096 

.6 

MSA 

274.1 

SSA 

16.9 

ELI 

64  5 

.7 

El2 

274.0 

ALF 

arrival 

DATE 

MAR 

7 1969 

ECC 

.44661 

INC 

3.1765 

Vl 

30.139 

RCA 

60. 

39 

APO 

157.95 

V2 

35.251 

ZAC 

74. 

19 

ETC 

164,07 

CLP 

12.71 

OPA 

'13. 

56 

RAP 

342.22 

tee 

2.7596 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

COURSE  EXECUTION  ACCURACY 
1630.7  SCR  467.6  SC3  63.4 
-.0677  RRF  .0706  RTF  -.6657 
1889.5  R23  -.0061  RI3  .6656 
1631.0  SC2  466.7  THA  176.94 


2365.0  '26,32  66.68 

4297.2  17.56  205.42 

2103.6  '29.67  65.96 

4053.5  19.01  166.67 

1649.0  '34.05  46.45 

5661. J 22.61  171.91 

ORBIT  DETERMINATION  ACCURACY 
ST  824.4  SR  401 .7  $S  725.6 

CRT  .6955  CRS  .7792  C5T  .9916 

LSA  1137.3  MSA  271.7  55A  16.9 

ELI  675.9  El2  271.6  ALF  20.62 


62 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL,  4.  1968  69) 


LAUNCH  DATE  NOV  19  1968 


flight  time  no. do 


ARRIVAL  CATE  MAR  9 1969 


HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOl  56.73 

RP  107.51  LAP  3.24  LOP  148.97 

RC  59.338  CL  7.63  CP  '2.35 

PLANE TOCENTRIC  CONIC 


DISTANCE  243.277 

VL  24.361  CAL  16.26  A7t  86.76  HCA  92.24  SNA  110.41  ECC  .42923  INC  3.2412  VI  30.139 

VP  35.593  CAP  -25.38  A7P  90.13  TAL  155.55  TAP  247.79  »CA  63.02  APO  157.80  V2  35.248 

7AL  43.94  ZAP  11.66  ETS  168.17  ZAE  133.87  ETE  193.83  ZAC  76.10  ETC  164.37  CLP  11.42 


C3  99.306 

VHL  9.965 

OLA  12.28 

RAl  9.23 

RAD  6569.9 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 30  25 

2994.64 

-28 ,02 

96.04 

90.00 

21  38  29 

4856.27 

19.51 

210.29 

100.00 

7 58  3 

2712.03 

-29.67 

75.39 

100,00 

22  53  32 

4614.11 

21.06 

191 .84 

110.00 

9 20  28 

2454.09 

-34.11 

56.09 

110.00 

23  47  36 

4444.81 

25.15 

177.12 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


OPA  -12.96  RAP  344.12  ECC  2.6343 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


85.70 


86.19 


differential  CORRECTIONS 


264.51 
254.17 

264.65 
253.53 

264.93  87,54 

251.66  66.05 
MIO'COURSE  EXECUTION  ACCURACT 


7 20  20 


69.06  22  59  25 


8 43  15 


68.28  24  10  26 

10  1 23 

25  1 41 


2394.6 

4256.3 

2112.0 

4014.1 

1854.1 
3844.8 


-28.32 

16.49 

-29.88 

17.92 

-34.07 

21.70 


87.39 
202.91 
66.59 
184 .45 
46.84 
169.67 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .2116 

TRA- 

-2.8611 

TC3 

.2718 

0AU 

.3669 

SGT 

1900.8 

SGR 

460.5  SG3 

89.9 

ST 

860.6 

SR 

393.7 

ROE  -.6744 

RRA 

.3873 

- .0497 

FAU 

.01233 

RRT 

-.0685 

RRF 

.0728  RTF 

-.8737 

CRT 

.6954 

CRS 

.7804 

FOE  .8511 

FRA 

1.5171 

FC3 

-.1075 

BSP 

6113 

SGB 

1955.8 

R23 

-.0093  R13 

.8738 

LSA 

1179.9 

MSA 

268.6 

BOE  1.3866 

BRA 

2.8872 

BC3 

.2763 

FSP 

-241 

SG] 

1901.1 

SG2 

459.4  THA 

178.99 

ELI 

907.6 

EL2 

268.3 

LAUNCH  DATE  NOV  19  1968 


flight  TIME  112.00 


ARRIVAL  DATE  MAR  11  1969 


HELIOCENTRIC  CONIC 

RL  147.83  LAL  .00  LOL  56.73  VL  24.625 
RP  107.52  LAP  3.29  LOP  152.22  VP  35.770 
RC  57.501  CL  8.19  CP  -2.49  ZAL  43.41 
PLANE TOCENTRIC  CONIC 


DISTANCE  250.001 

CAL  15.60  AZL  86.69  HCA  95.49  SMA  111.61  ECC  .41235  INC  3.3062  VI  30.139 

CAP  -24.27  AZP  90.32  TAL  154.89  TAP  250.38  RCA  65.59  APO  157.63  V2  35.243 

ZAP  10.42  ETS  166.09  ZAE  135.05  ETE  194.82  ZAC  78.02  ETC  164.65  CLP  10.13 


C3  92.294 

VHL 

9.607 

OLA  13.04 

RAL  9.59 

RAO  6569.8  VEL  14.616  PTH  2.65 

VHP 

15, 

.035 

OPA  -12.35 

RAP 

346.03 

ECC 

2.5189 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

25  20 

3004.66 

-27.96 

96.77  264.01 

85.34 

7 

15 

24 

2404.7 

- 

28.31 

88.12 

90.00 

21 

46  24 

4814.48 

18.47 

207.66  253.36 

68.15 

23 

6 

39 

4214.5 

15.35 

200.38 

100.00 

7 

53  26 

2720.49 

-29.63 

76.01  264.15 

85.87 

8 

38 

47 

2120.5 

' 

29.89 

67.22 

100.00 

23 

0 59 

4573.88’ 

20.02 

189.30  252.69 

67.33 

24 

17 

13 

3973.9 

16.78 

182.01 

110.00 

9 

16  55 

2459.28 

-34.09 

56.49  264.47 

87.30 

9 

57 

55 

1859.3 

- 

34.09 

47.25 

110.00 

23 

53  59 

4407.86 

24.11 

174.76  250.74 

65.00 

25 

7 

27 

3807.9 

20.54 

167.43 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2247 

TRA- 

-2.8698 

TC3  -.2797 

6AU  .3515 

SGT  1977.0  SGR 

452.4  SG3 

96.9 

ST  900.8 

SR 

384.8 

5S 

785.3 

ROE  -.6353 

RRA 

.3663 

RC3  -.0542 

FAU  .01267 

RRT  -.0685  RRF 

.0750  RTF  - 

.8811 

CRT  .6962 

CRS 

.7817 

CST 

.9914 

FOE  .8908 

FRA 

1.5707 

FC3  -.1189 

BSP  6285 

SGB  2028.1  R23 

-.0114  R13 

.8811 

LSA  1227.2 

MSA 

264.7 

SSA 

17.0 

BOE  1.3797 

BRA 

2.8930 

BC3  .2849 

FSP  -260 

SGI  1977.3  SG2 

451.3  THA  179.05 

ELI  943.4 

EL2 

263.8 

ALF 

18.02 

AUNCH  DATE  NOV  ] 

[9  1968 

flight  TIME 

114.00 

ARRIVAL 

DATE 

HAR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOL  56.73 

RP  107,54  LAP  3.33  LOP  155.47 

RC  55.726  CL  8.77  CP  -2.65 

PLANE TOCENTRIC  CONIC 


distance  256.753 

VL  24.874  CAL  14.98  AZL  86.63  HCA  98.73  SMA  112.78  ECC  .39616  INC  3.3719  VI  30.139 
VP  35.936  CAP  -23.19  AZP  90.51  TAL  154.26  TAP  252.99  RCA  68.10  APO  157.45  V2  35.238 
ZAL  42.93  ZAP  9.21  ETS  163.32  74E  136.34  ETE  195.92  ZAC  79.94  ETC  164.92  CLP  8.83 


C3  85.637 

VHL  9.265 

OLA  13.81 

RAL  9.90 

RAO  6569.7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 19  50 

3015.17 

'27.90 

97.53 

90.00 

21  54  22 

4771 .77 

17.37 

205.01 

100.00 

7 48  27 

2729.36 

-29.59 

76.67 

100.00 

23  8 25 

4532.82 

18.93 

186.74 

110.00 

9 13  2 

2464.69 

-34.07 

56.91 

110.00 

0 4 15 

4370.25 

23.01 

172.39 

differential  corrections 

TDE-1 .2339  TRA-2.8721  TC3  - 

ROE  -.5968  RRA  .3461  RC3  - 

FOE  .9327  FRA  1.6265  FC3  - 

BOE  1 .3707  BRA  2.8929  6C3 

LAUNCH  DATE  NOV  19  1968 


TC3 

-.2852 

BAU 

.3342 

RC3 

-.0590 

FAU 

-01309 

FC3 

-.1320 

BSP 

6552 

6C3 

.2912 

FSP 

-283 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
263.44 
252.52 
263.60 
251 .82 
263.94 
249.81 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2051  .0 
RRT  -.0700 
SCB  2098.5 
SGI  2051.3 


DPA  -11.74  RAP  347.92  ECC  2.4127 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


84.96 

7 

10 

5 

2415.2 

-28.31 

88.89 

67,28 

23 

13 

53 

4171  .8 

14,14 

197.82 

85.52 

8 

33 

57 

2129.4 

-29.89 

67.88 

66.42 

24 

23 

58 

3932.8 

15.58 

179.55 

87.05 

9 

54 

7 

1864.7 

-34.10 

47.67 

63.99 

1 

17 

6 

3770.2 

19.32 

165.19 

ORBIT  DETERMINATION  ACCURACY 


443.6 

SG3 

104.6 

ST 

940.0 

SR 

375.0 

S5 

817.4 

.0784 

RTF 

-.8882 

CRT 

.6963 

CRS 

.7828 

CST 

.9913 

-.0132  R13 

.8883 

LSA 

1274.4 

MSA 

260.4 

SSA 

17.1 

442.4 

THA 

179.09 

ELI 

978.4 

El2 

258.6 

ALF 

16.72 

116.00 

ARRIVAL 

DATE 

MAR 

15  1969 

HELIOCENTRIC  CONIC 


RL 

147.83 

LAL 

.00 

LOL 

56.75 

VL 

25.107 

RP 

107.56 

LAP 

3.36 

LOP 

158.72 

VP 

36.092 

RC 

54,021 

OL 

9.39 

CP 

-2.82 

ZAL 

42.50 

plane TOCENTRIC  CONIC 

C3 

79.897 

VHL 

8.939 

DLA 

14.59 

RAL 

10.16 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

6 

13  53 

3026.35 

-27.83 

90.00 

22 

2 22 

4728.07 

16.20 

100.00 

7 

43  4 

2738.78 

-29.53 

100.00 

23 

15  53 

4490.88 

17.76 

no. 00 

9 

8 48 

2470.47 

-34.05 

no. 00 

0 

ID  34 

4331 .95 

21.84 

differential  CORRECTIONS 

TOE-1 .2439 

TRA- 

'2.8714 

TC3  -.2896 

BAU  .3167 

ROE  -.5589 

RRA 

.3268 

RC3  -.0640 

FAU  .01355 

FOE  .9784 

FRA 

1.6855 

FC3  -.1468 

BSP  6825 

BOE  1.3637 

BRA 

2.8899 

BC3  .2965 

FSP  -308 

DISTANCE  263.528 


CAL 

14. 

.38 

AZL 

86. 

.56 

HCA 

101, 

.97 

SMA 

113 

.91 

ECC 

CAP 

-22. 

.16 

AZP 

90, 

.71 

TAL 

153, 

.66 

TAP 

255, 

.63 

RCA 

ZAP 

a. 

.03 

ETS 

159 

.57 

ZAE 

137, 

.74 

ETE 

197, 

.13 

ZAC 

38065 

INC 

3.4387 

VI 

30.139 

70 

.55 

APO 

157. 

.26 

V2 

35.232 

81 

.86 

ETC 

165, 

.18 

CLP 

7.52 

RAD  6569.6  VEL  14.186  PTH  2.58  VHP  13.858  OPA  -11.14  RAP  349.81  ECC  2. 3149 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


98.34 

262.80 

84.56 

7 

4 

202.34 

251.68 

66.45 

23 

21 

77.37 

262.98 

85.16 

8 

28 

184.17 

250.95 

65.56 

24 

30 

57.36 

263.35 

86.79 

9 

49 

170.03 

248.86 

63.03 

1 

22 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2126.2  SGR  433.9  SC3  112.9 
RRT  -.0724  RRF  .0828  RTF  -.8950 
SGB  2170.0  R23  -.0153  R13  .8951 

SGI  2126.5  SG2  432.7  THA  179.12 


20 

2426.4 

'28.29 

89.71 

n 

4128.1 

12.88 

195.23 

42 

2138.8 

29.89 

68.58 

44 

3890.9 

14.32 

177.08 

59 

1870.5 

■34.12 

48.12 

45 

3731  .9 

18.05 

162.95 

ORBIT  DETERMINATION  ACCURACY 

ST  980.6 

SR 

364.1 

SS 

851 .3 

CRT  .6964 

CRS 

.7838 

CST 

.991 1 

LSA  1324.1 

MSA 

255.5 

SSA 

17.1 

ELI  1015.1 

EL2 

252.4 

ALF 

15.48 

63 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  « VOL  4.  1968-69 


^UNCH  DATE  NOV  19  1966 

Flight  tine  119.00 

arrival  date 

HAR 

17  1969 

HELIOCENTRIC  CONIC 
RL  147.93  LAL  .00 

LOL  56.73 

VL  25.326 

DISTANCE  270.323 

GAL  13.90  AZL  96.49  HCA  105.21 

SNA 

114.99 

ECC  .36592 

INC  3.5071 

Vi 

30 .139 

RP  107.59  LAP  3.39 

LOP  161.97 

VP  36,239 

GAP  -21.15 

AZP  90 . 92 

TAl  153.10 

tap 

258.31 

RCA  72.93 

APO  157.06 

V2 

35.226 

RC  52.393  GL  10.04 

GP  -3.01 

ZAl  42.13 

ZAP  6.90 

ETS  154.33 

2AE  139.25 

EtE 

196.49 

2AC  83.77 

ETC  165.44 

Cup 

6.21 

PLANETOCENTRK  CONIC 
C3  74.439  VHL  9.62$ 

OLA  15.39 

RAL  10.37 

RAD  6569.4 

VEL  13.992 

PTH  2.55 

VHP 

13.294 

DPA  -10.56 

RAP  351 .69 

ECC 

2.2251 

LNCH  AZMTH  LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00  67  27 

3039.40 

-27,75 

99.22 

262.11 

84.13 

6 

56  5 

2439.4 

-28.27 

90.59 

90.00  22  10  29 

4693.32 

14.97 

199.63 

250.82 

65.68 

23 

28  33 

4093.3 

11.56 

192.61 

100.00  7 37  12 

2749.93 

-W.47 

78.11 

262.50 

84.77 

8 

23  1 

2148.9 

-29.89 

69.33 

100.00  23  23  25 

4449.02 

16.54 

181.58 

250.07 

64.74 

24 

37  33 

3849.0 

13.00 

174 .50 

110.00  9 4 12 

2476.76 

-34.02 

57.85 

262.71 

86.50 

9 

45  28 

1876.8 

-34.14 

48.61 

110.00  0 16  51 

4292.96 

20.62 

167.66 

247.91 

62.11 

1 

28  24 

3693.0 

16.73 

160.70 

DirreneNTiAt  erections 
TOC- 1.2539  THA-2.9674  TC3  -.Z9Z5 

ROC  -.5214  RRA  .3095  RC3 

roc  1.0290  FRA  1.7479  FC3  -.1936 

BOC  1.3590  BRA  2.6940  BC3 

LAUNCH  DATE  NOV  19  1969 


NIO-COURSC  EXECUTION  accuracy 

CRBIT  DETERMINATION  ACCURACY 

-.2925 

BAU 

.2992 

SGT  2202.0  SGR 

423.5 

SG3 

122.0 

ST 

1022.1  SR 

352.1 

SS 

887,2 

-.0693 

FAU 

.01406 

RRT  -.0761  RRF 

.0989 

RTF 

-.9014 

CRJ 

.6964  CRS 

.7845 

CST 

.9910 

-.1636 

BSP 

7102 

see  2242.3  R23 

-.oin 

R13 

L^ 

1375.8  MSA 

250.1 

SSA 

It.  1 

.3006 

FSP 

-335 

SGI  2202.2  SG2 

422.2 

THA 

179.13 

ELI 

1052.8  El2 

245.3 

alf 

14. Z0 

Flight  time 

120.00 

ARRIVAL 

DATE 

MAR 

19  1969 

HELIOCENTRIC  CONK 


DISTANCE  277.133 


RL  147.83 

LAL  .00 

LOL  56.73 

VL  25.531 

GAL  13.25 

AZt  86.42 

Hgi  108.45 

SNA  116.04 

ECC  .35166 

INC 

3.5777 

VI 

30.139 

RP  107,60 

LAP  3.39 

LOP  165.22 

VP  38.375 

GAP  -20.18 

AZP  91.13 

TAL  152.56 

TAP  261.02 

RCA  75.24 

APO 

156.65 

V2 

35.219 

RC  50.952 

GL  10.73 

GP  -3.23 

ZAL  41.82 

ZAP  S.$J 

ETS  146.84 

ZAE  140.88 

ETE  200.02 

ZAC  85.67 

ETC 

165.68 

CLP 

4.00 

PLAfCTOCENTRIC  CONIC 

C3  69.427 

VHL  9.332 

DlA  16.20 

RAL  10.53 

RAD  6569.3 

VEL  13.812 

PTH  2.52 

VHP  12.748 

DPA  -9.99 

RAP 

353.56 

ECC 

2.^426 

LNCH  AZNTH 

LNCH  TIIC 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 0 29 

3051.53 

-27.66 

100.16 

261.36 

83.66 

6 51  19 

2451.5 

-28.25 

91.55 

90.00 

22  19  45 

4937.45 

13.88 

198.89 

249«96 

64.95 

23  36  2 

4037.4 

10.17 

109.95 

100.00 

7 30  52 

2760.01 

-29.40 

78.93 

281.57 

84.35 

8 16  52 

2160.0 

'29,87 

70.16 

100.00 

23  31  2 

4404.19 

15.24 

178.97 

249.18 

63.97 

24  44  26 

3804.2 

11.62 

172.05 

110.00 

9 59  10 

2493.71 

-33.99 

58.39 

282.02 

86.18 

9 40  34 

1883.7 

'34.15 

49.15 

110.00 

0 23  9 

4253.33 

19.34 

165.30 

248.98 

61.25 

1 34  2 

3653.3 

15.35 

158.45 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC-1 .2650 

TRA-2.9612 

TC3  -.2944 

BAU  .2820 

SGT  2279.2  SGR  ^ 

412.4  SG3  : 

132.0 

St  1065.2 

SR 

339.0 

SS 

925.4 

RDC  -.4945 

RRA  .2914 

RC3  -.0749 

FAU  .01482 

RRT  - 

.0815  RRF 

.0989  RTF  - 

.9075 

CRT  .6961 

CRS 

.7848 

CST 

.9909 

FDC  1.0924 

FRA  1.9144 

FCS  -.1824 

BSP  7366 

SGB  2316.3  R23  - 

.0205  R13 

.9075 

LSA  1430.4 

MSA 

244.2 

SSA 

17.0 

BOC  1.3546 

BRA  2.9760 

BC3  .3039 

FSP  -385 

SGI  2279.5  SG2 

411.0  THA  179.13 

ELI  1092.4 

El2 

237.3 

alf 

13.12 

LAUNCH  DATE  MOV  19  1960 

Flight  time  122.od 

ARRIVAL 

DATE 

MAR 

21  1969 

HELIOCENTRIC 

CONIC 

distance  203.957 

RL  147.03 

LAL  .00 

LOL  56.73 

VL  25.723 

GAL  12. T3 

AZL  86.35 

HCA  111.69 

5MA  117,05 

ECC  .33016 

INC 

3.0509 

VI 

30.139 

RP  107.62 

LAP  3.39 

LOP  169.46 

VP  36.503 

GAP  -19.24 

AZP  91.35 

TAL  152.06 

TAP  263.76 

RCA  77.47 

APO 

156.63 

V2 

35.211 

RC  49.405 

GL  11.44 

OP  -3.47 

ZAL  41.56 

ZAP  4.96 

ETS  136.00 

ZAE  142.61 

ETE  201.77 

ZAC  87.57 

ETC 

165,92 

CLP 

3 .55 

PLANETOCENTRK  CONK 

ECC 

2.0670 

C3  64.633 

VHL  9.052 

OLA  17.03 

RAL  10.63 

RAD  6569.2 

VEL  13.645 

PTH  2.49 

VHP  12.218 

DPA  -9.45 

RAP 

355.42 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

iNJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 52  52 

3066.02 

-27.54 

101 .21 

260.57 

83.15 

6 43  56 

2466.0 

- 

28.21 

92.61 

90.00 

22  27  12 

4590.29 

12.28 

194.12 

249.10 

64.29 

23  43  42 

3990.3 

8.73 

107.24 

100.00 

7 23  58 

2772.26 

-29.32 

79.83 

260.79 

83.80 

8 10  10 

2172.3 

- 

29.85 

71  .07 

100.00 

23  30  47 

4359.27 

13.89 

176.32 

248.29 

63,26 

24  51  26 

3759.3 

10.19 

169.49 

110.00 

0 53  42 

2491 .49 

-33.96 

59.00 

261.29 

85.82 

9 35  13 

1891.5 

- 

34.16 

49 , 76 

110.00 

0 29  28 

4212.60 

18.00 

162.93 

246.01 

60.43 

1 39  41 

3612.8 

13.92 

156.18 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.2772 

TRA-2.9524 

TC3  -.2951 

BAU  ^2651 

SGT  2357.5  SGR  400.6  SG3  142.9 

ST  1109.8 

SR 

324.6 

SS 

966.3 

ROE  -.4479 

RRA  .2757 

RC3  -.0806 

FAU  .01524 

RRT  - 

.0892  RRf 

,1076  RTF  -, 

.9132 

CRT  .6953 

CRS 

.7045 

CST 

.9906 

FOE  1.1423 

FRA  1.8653 

FC3  -.2034 

BSP  7626 

SGB  2391.3  R23  - 

,0239  R13 

.9132 

LSA  1488.0 

MSA 

237.0 

SSA 

17.0 

BOE  1,3535 

BRA  2.9657 

BC3  .3059 

FSP  -398 

SOI  2357.8  SG2  : 

599.0  THA  179.11 

ELI  1133.6 

El2 

228.4 

Alf 

11.99 

LAUNCH  DATE  NOV  19  i960 

Flight  ti^c  i24.oo 

arrival 

. DATE 

MAR 

23  1969 

►cliocentric  conk 

distance  290. 

788 

RL  147.83 

LAL  .00 

LOL  56.73 

VL  25.903 

GAL  12.23 

AZL  86.27 

HCA  114.93 

SMA  118.02 

ECC  .32531 

INC 

3.7274 

VI 

30.139 

RP  107.65 

LAP  3,39 

LOP  171.71 

VP  36.622 

GAP  -18.33 

AZP  91.57 

TAL  151.60 

TAP  266.53 

RCA  79.63 

APO 

156,41 

V2 

35.202 

RC  48.064 

Gl  12.20 

GP  -3.74 

ZAL  41.36 

ZAP  4.34 

ETS  120.79 

ZAE  144.44 

ETE  203.78 

ZAC  89.46 

ETC 

166,15 

CLP 

2 .19 

PLANETOCENTRK  CONK 

C3  60.626 

VHL  7 . 786 

Ola  17,87 

RAL  10.69 

RAD  6569.1 

VEL  13.490 

PTH  2.47 

VHP  11.703 

DPA  -8.93 

RAP 

357.27 

ECC 

1,9977 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ 

2 long 

90.00 

5 44  35 

3092.16 

-27.41 

102.37 

259.72 

82.58 

6 35  57 

2462.2 

28.15 

93.70 

90.00 

22  35  54 

4541.71 

10.83 

191.29 

246.25 

63.68 

23  51  36 

3941.7 

7.21 

164.48 

100.00 

7 16  27 

2785.92 

-29.21 

80.83 

259.97 

83.36 

0 2 53 

2185.9 

-29.82 

72.00 

100.00 

23  46  44 

4313,19 

12.46 

173.65 

247.41 

62.61 

24  58  37 

3713.2 

8.69 

166.88 

110.00 

9 47  44 

2500.31 

-33.91 

59.68 

260.51 

85.42 

9 29  24 

1900.3 

-34.17 

50.45 

110.00 

0 35  52 

4171 .56 

16.59 

160.55 

245.06 

59.68 

1 45  23 

3571.6 

12.44 

153.90 

differential  corrections  hid 

TOE-1.2956  TRA-2.9360  TC3  -.2910  BAU  .2460  S6T 
ROE  -.4115  RRA  .2615  RC3  -.0965  FAU  .01597  RRT 
FOE  1.2071  FRA  1.9597  FC3  -.2290  BSP  7994  SCB 
BDE  1.3499  BRA  2.9490  BC3  .3036  FSP  -436  SGI 


EXECUTION  ACCURACY 
243a, 7 SGR  399.5  SG3  154.8 
-.1016  RRf  .1226  RTF  -.9196 
2461.5  R23  -.0269  R13  .9168 

2431.0  SG2  396.2  THA  179-05 


ORBIT  DETERNINATION  ACCURACY 
ST  1152.3  SR  309.9  $S  1009. D 

CRT  .6929  CRS  ,7831  CST  .9907 

LSA  1545.2  MSA  231.3  SSA  16.9 

Eli  1172.8  El2  210.8  ALF  10.91 


64 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968  69) 


LAUNCH  DATE  NOV  19  1968  FLIOHT  TIME  126.00  ARRIVAL  CATE  MAR  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  297.626 

RL  147.83  LAL  .00  LOt  56.73  VL  26.071  CAL  11.75  A7L  86.19  HCA  118.17  SHA  118.95  ICC  .31309  INC  3.8080  VI  30.139 

RP  107.68  LAP  3.36  LOP  174.95  VP  36.753  CAP  -17.44  A7P  91.80  TAt  151.17  TAP  269.33  RCA  81.70  APO  156.19  V2  35.194 

RC  46.839  CL  13.00  CP  -4.06  7AL  41.23  7AP  4.14  ETS  101.91  7AE  146.34  ETE  206.11  ZAC  91.34  ETC  166.39  CLP  .81 

PLANETOCENTRIC  CONIC 

C3  56.782  VHL  7.535  OLA  18.74  RAL  10.69  RAO  6569.0  VEL  13.347  PTM  2.44  VHP  11.205  OPA  -8.46  RAP  359.12  ECC  1.9345 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 35  30 

3100.35 

-27.24 

103.68 

258.82 

81  .95 

6 27  11 

2500.3 

-28 .07 

95.11 

90.00 

22  44  58 

4491.53 

9.30 

188.39 

247,42 

63.13 

23  59  50 

3891.5 

5.63 

181 .64 

100.00 

7 8 14 

2801.32 

-29.09 

81.96 

259.10 

82,78 

7 54  56 

2201.3 

-29.78 

73.22 

100.00 

23  54  56 

4265.79 

10.96 

170.93 

246.55 

62.01 

25  6 1 

3665.8 

7,13 

164.23 

110.00 

8 41  14 

2510.39 

-33.85 

60.46 

259.70 

84.96 

9 23  4 

1910.4 

-34.18 

51  .24 

110.00 

0 42  21 

4129.48 

15.13 

158,17 

244.13 

58.98 

1 51  11 

3529.5 

10.91 

151 .61 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3012  TRA-2.8217  TC3  -.2877  6AU  .2294  SCT  2510.0  SCR  375.5  SC3  168.0  ST  1200.4  SR  291.7  SS  1055.9 

ROE  -.3754  RRA  .2491  RC3  -.0927  FAU  .01671  RRT  -.1169  RRF  .1418  RTF  -.9240  CRT  .6902  CRS  .7806  CST  .9908 

FOE  t^ZS04  FRA  2.0408  FC3  -.2548  BSP  8243  SCB  2537.9  R23  -.0316  R13  .9241  LSA  1609.5  MSA  224.1  SSA  16.7 

BOE  1 .3543  BRA  2.8327  6C3  .3022  FSP  -475  SCI  2510.4  SC2  372.9  THA  178.98  ELI  1217.7  El2  208.1  AlF  9.81 

LAUNCH  DATE  NOV  19  1968  FLIGHT  TIME  128.00  ARRIVAL  DATE  MAR  27  1969 


heliocentric  conic  distance  304.467 


RL  147.83 

LAL 

.00  LOL  56.73 

VL  26.229 

CAL 

11.30 

AZL  86.1] 

HCA 

121.40 

SMA 

119.83 

ECC  .30149 

INC 

3.8937 

VI 

30.139 

RP  107.71 

LAP 

3.32  LOP  178.19 

VP  36.835 

CAP  - 

16.59 

AZP  92,03 

tal 

150.77 

TAP  272.17 

RCA  83.70 

APO 

155.96 

V2 

35.184 

RC  45.742 

CL 

13.84 

CP  -4.41 

ZAL  41.16 

ZAP 

4.45 

ETS  83.09 

ZAE 

148.31 

ETE 

Z0B.84 

ZAC  93.20 

ETC 

166.63 

CLP 

-.59 

PLANETOCENTRIC  CONIC 

C3  53.277 

VHL 

7.299 

OLA  19.64 

RAL  10.63  RAO  6S66.9 

VEL  13.215 

PTH 

2.41 

VHP 

10.722 

OPA  -8.03 

RAP 

.95 

ECC 

1 .8768 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 

25  31 

3121 .02 

-27.03 

105 

.15 

257.88 

81.24 

6 

17  32 

2521 .0 

'27.97 

96.61 

90,00 

22 

54  29 

4439.42 

7.69 

185.42 

246.62 

62.66 

24 

8 29 

3839.4 

3.96 

178.72 

100,00 

6 

59  14 

2818.83 

-28.93 

83.24 

258.20 

82.13 

7 

46  13 

2218.8 

-29.72 

74.52 

100.00 

0 

7 24 

4216.85 

9.38 

168 

.15 

245.71 

61.49 

I 

17  40 

3616.9 

5.50 

161  .51 

110.00 

8 

34  7 

2521 .98 

-33.78 

61 

.36 

258.87 

84.43 

9 

16  9 

1922.0 

-54.18 

52.14 

110.00 

0 

49  0 

4086.46 

13.61 

155 

.77 

243.21 

58.34 

I 

57  7 

3486.5 

9.32 

149.29 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1. 3101 

TRA* 

'2.7982 

TC3  -.2788 

BAU  .2107 

SCT  2581.1  SCR 

362.5  SC3 

182.3 

ST  1243,9 

SR 

272.8 

SS 

1104.7 

ROE  -.3391 

RRA 

.2387 

RC3  -.0992  FAU  .01761 

RRT  - 

.1404  RRF 

.1684  RTF  - 

.9289 

CRT  .6837 

CRS 

.7756 

CST 

.9906 

FOE  1.3599 

FRA 

2.1257 

FC3  -.2862  BSP  8627 

see  2606.5  R23  - 

.0358  R13 

.9290 

LSA  1671.7 

MSA 

217.3 

SSA 

16.5 

BDE  1.3533 

BRA 

2.8085 

BC3  .2959 

FSP  -522 

SCI  2581.6  SC2 

358  .8  THA  178.85 

Eli  1258.2 

El2 

196.8 

ALF 

8.74 

LAUNCH  DATE  NOV  19  1966 

FLIGHT  TIME  130.00 

arrival 

DATE 

MAR 

29  1969 

HELIOCENTRIC  CONIC 

DISTANCE  311.307 

RL  147.83 

LAL 

.00 

LOL  56.73 

VL  26.376 

GAL 

10.87 

AZL  86.01 

HCA 

124.63 

SMA 

120.67 

ECC  .29050 

INC 

3.9854 

VI 

30.139 

RP  107.74 

LAP 

3.28 

LOP  181.43 

VP  36.931 

CAP  - 

15.76 

AZP  92.27 

tal 

150.41 

TAP 

275.04 

RCA  85.62 

APO 

155.73 

V2 

35.174 

RC  44 . 782 

CL 

14.74 

CP  -4.82 

ZAL  41.16 

ZAP 

5.22 

ETS  68.07 

ZAE 

150.30 

ETE 

212.06 

ZAC  95.04 

ETC 

166.88 

CLP 

-2.01 

PLANETOCENTRIC  CONIC 

C3  50.088 

VHL 

7.077 

OLA  20.57 

RAL  10.51 

RAO  6568.8 

VEL  13.094 

PTH 

2.39 

VHP 

10.254 

DPA  -7.66 

RAP 

2.77 

ECC 

1 .8243 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

90.00 

5 

14  27 

3144.79 

-26.78 

106 

.85 

256.90 

80.42 

6 

6 51 

2544.8 

- 

27.83 

98.34 

90.00 

23 

4 37 

4384.99 

5.97 

182 

.34 

245.85 

62.27 

24 

17  42 

3785.0 

2.22 

175.67 

100.00 

6 

49  18 

2838.91 

-28.73 

84.70 

257.25 

81.38 

7 

36  37 

2238.9 

- 

29.63 

76.01 

100.00 

0 

16  23 

4166.11 

7.72 

165 

.30 

244.90 

61 .03 

1 

25  49 

3566.1 

3.80 

158.71 

110.00 

8 

26  19 

2535.40 

-33,69 

62.40 

Z5S,01 

83.83 

9 

8 34 

1935.4 

- 

34.18 

53.19 

110.00 

0 

55  51 

4042.38 

12.02 

153.34 

242.32 

57.76 

2 

3 14 

3442.4 

7.68 

146.93 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3204  TRA-2.7704  TC3  -.2662  6AU  .1918  SCT  2650.1  SCR  349.5  SC3  198.0  ST  1288.1  SR  252 . 1 SS  1156.9 

ROE  -.3024  RRA  .2305  RC3  -.1059  FAU  .01863  RRT  -.1721  RRF  .2038  RTF  -.9337  CRT  .6738  CRS  .7674  CST  .9906 

FOE  1.4481  FRA  2.2160  FC3  -.3220  BSP  9036  SCB  2673.1  R23  -.0410  R13  .9338  LSA  1736.9  MSA  210.3  SSA  16.2 

BOE  1 .3546  BRA  2.7800  BC3  .2865  FSP  -575  SCI  2650.8  SC2  344.2  THA  178.68  ElI  1299.5  EL2  184.6  ALF  7.67 

‘launch  date  NOV  19  1968  FUlCHT  TIME  132.00  ARRIVAL  DATE  MAR  3l  1969 

HELIOCENTRIC  CONIC  DISTANCE  318,145 

RL  147.83  LAL  .00  LOL  56.73  VL  26.513  CAL  10.45  AZL  85.92  HCA  127.86  SHA  121.47  ECC  .28010  INC  4.0845  VI  30.139 

RP  107.77  LAP  3.22  LOP  184.67  VP  37.019  CAP  -14.95  AZP  92.51  TAL  150.08  TAP  277,95  RCA  87.45  APO  155.50  V2  35.164 

RC  43.971  CL  15.68  CP  -5.29  ZAL  41.23  ZAP  6.32  ETS  57.52  ZA£  152.27  ETE  215.88  ZAC  96.87  ETC  167.14  CLP  -3.47 

PLANETOCENTRIC  CONIC 

C3  47.199  VHL  6.870  OLA  21.53  RAL  10.33  RAO  6568,8  VEL  12.983  PTH  2,37  VHP  9.802  OPA  -7.35  RAP  4.59  ECC  1.7768 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 

2 3 

3172.44 

-26,45 

108.80 

255.87 

79.50 

5 54 

56 

2572.4 

-27.63 

100.34 

90,00 

23 

15  34 

4327.64 

4.15 

179.11 

245.13 

61.96 

24  27 

41 

3727.6 

.37 

172.47 

100.00 

6 

38  17 

2862.17 

-28.49 

86.38 

256.27 

80.53 

7 25 

59 

2262.2 

-29.50 

77.73 

100.00 

0 

25  57 

4113.15 

5.96 

162.35 

244.13 

60.65 

1 34 

30 

3513.2 

2.01 

155.80 

110.00 

3 

17  44 

2551 .02 

-35.57 

63.60 

257.12 

83.12 

9 0 

15 

1951  .0 

-34.15 

54.41 

110,00 

1 

2 59 

3997.06 

10.36 

150.88 

241.45 

57.24 

2 9 

36 

3397.1 

5.97 

144.54 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .3344 

TRA- 

2.7413 

TC3  -.2523 

BAU  .1744 

SCT  2720,0  SCR 

337.1  SC3 

215.4 

ST  1335.0 

SR  229.3 

SS 

1213.7 

ROE  -.2651 

RRA 

.2250 

RC3  -.1129 

FAU  .01972 

RRT 

-.2137  RRF 

.2499  RTF 

-.9381 

CRT  .6583 

CRS  .7538 

CST 

.9906 

FOE  1.5479 

FRA 

2.3136 

FC3  -.3618 

BSP  9397 

SCB  2740.8  f^3  - 

.0476  R13 

.9383 

LSA  1807.3 

MSA  203.1 

SSA 

15.9 

BOE  1.3605 

BRA 

2.7505 

6C3  .2764 

FSP  -633 

SCI 

2721 .0  SC2 

329.2  THA  : 

178.46 

ELI  1343.6 

EL2  171.5 

ALF 

6.56 

65 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  OATC  NOV  ]9  1968 


Flight  timc  134.00 


ARRIVAL  OATC  APR  2 1969 


heliocentric  conic 

RL  147.83  UAL  .00  LOL  56.73 

RP  107.80  LAP  3.16  LOP  18T.90 

RC  43.319  CL  16.69  GP  -5.83 

Plane tocentric  conic 


distance  324.975 

VL  26.641  GAL  10.06  A/L  85.81  HCA  131.09  SNA  122.23 

VP  37.100  GAP  -14.17  A7P  92.76  TAL  149.79  TAP  280.88 

7AL  41.38  7AP  7.65  ETS  50.44  7AE  154.15  ETC  220.43 


ECC  .27026  INC  4.1925  VI  30.139 
RCA  89.70  APO  155.27  V2  35.153 
7AC  98.68  ETC  167.43  CLP  -4.96 


C3  44.587 

VHL  6.677 

OLA  22.53 

RAL  10.08 

RAO  6568. 

7 VEL  12.882 

PTH  2.35 

VHP  9. 

.365 

OPA  -7.15 

RAP  6.40 

ECC 

1 .7338 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 48  0 

3205.06 

-26.02 

111.10 

254.77 

78.42 

5 41 

25 

2605.1 

-27,36 

102.68 

90.00 

23  27  37 

4B66.45 

2.18 

175.69 

244.47 

61.76 

24  38 

43 

3666.4 

-1.61 

169.06 

100.00 

6 25  55 

2889.37 

-28.16 

88.34 

255.24 

79.55 

7 14 

4 

2289.4 

-29.32 

79.73 

100.00 

0 36  20 

4057,36 

4.09 

159.26 

243.41 

60.36 

1 43 

57 

3457.4 

.12 

152.73 

110.00 

8 8 14 

2569.28 

-33.41 

65.00 

256.22 

82.31 

8 51 

3 

1969.3 

-34.11 

55.63 

110.00 

1 10  30 

3950,22 

8.63 

148.36 

240.62 

56.79 

2 16 

20 

3350.2 

4.20 

142.07 

OIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .3143 

TRA-2.6727 

TC3  -.2034 

BAU  .2408 

SOT  2740.4  SGR 

325.9  SG3  233.2 

ST  1351.5 

SR  204.0 

ss 

1263.9 

ROE  -.2263 

RRA  .2228 

RC3  -.1200  FAU  .02164 

RRT 

-.2815  RRF 

.3156  RTF  - 

.9435 

CRT  .6269  CRS  .7296 

CST 

.9900 

FOE  1 .6446 

FRA  2.4021 

FC3  -.4201 

BSP  10611 

see  2759.7  R25  - 

.0496  RJ 3 

.9457 

LSA  1851.0  MSA  198,3 

SSA 

15.0 

BOE  1.3336 

BRA  2.6820 

6C3  .2361 

FSP  -728 

SCI 

2742.0  SC2 

312.6  THA  178.06 

ELI  1357.6 

El2  158.2 

alf 

5,48 

LAUNCH  DATE  NOV  19  1968 

HELIOCENTRIC  CONIC 
RL  147.83  LAL  •OO  LOL  56.73 

RP  107.84  LAP  3.08  LOP  191.13 

RC  42.834  CL  17.76  OP  -6.47 


Flight  time  136.00 
distance  331.810 

VL  26.760  gal  9.69  a7l  85.69  Ha  134.32  SNA  122.95 
VP  37.175  GAP  -13.42  ATP  93.02  TAL  149.53  TAP  283.85 
TAL  41.60  TAP  9.16  ETS  45.76  TAE  155.87  ETE  225.82 


ARRIVAL  date  APR  4 1969 


ECC  .26102  INC  4.3118  VI  30.139 
RCA  90.86  APO  155.04  V2  35.141 
TAC  100.47  ETC  167.75  CLP  -6.50 


C3  42.265 

VML  6.501 

OLA  23.57  RAL  9.77 

RAO  6568.6 

VEL  12.792 

PTH  2,33 

VHP  8.945 

OPA  -7.01 

RAP  8.21 

ECC  1.6956 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 51  51 

3244.40 

-25.46 

113.84 

255.63 

77.16 

5 25  55 

2644.4 

-26.97 

105.50 

90.00 

23  41  17 

4200.16 

.04 

171.99 

243.92 

61.68 

24  51  17 

3600.2 

-3.74 

165.35 

100.00 

6 11  55 

2921.75 

-27.74 

90.66 

254.18 

78.40 

7 0 37 

2321 .7 

-29.06 

62,10 

100.00 

0 47  50 

3998.05 

2.09 

156.00 

242.78 

60.17 

1 54  28 

3398.0 

-1.89 

149.48 

IID.DO 

7 57  41 

2590.87 

-33.20 

66.66 

255.31 

81.35 

8 40  52 

1990.9 

-34.04 

57.52 

110.00 

1 18  54 

3901.69 

6.81 

145.78 

239.86 

56.42 

2 23  36 

3301.7 

2.35 

139.53 

differential  corrections 
TOC-1.4494  TRA-2.7548  TC3  -.2930  6AU  .1808 

ROE  -.1869  RRA  .2232  RC3  -.1286  FAU  .02048 

FOE  1.8266  FRA  2.5703  FC3  -.4196  6SP  8159 

0OE  1.4614  0RA  2.7638  8C3  .3200  FSP  -689 


LAUNCH  DATE  NOV  19  1968 

HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOL  56.73  VL 

RP  107.87  UP  3.00  LOP  194.36  VP 

RC  42.524  CL  18.91  GP  -7.22  7AL 

Plane  tocentric  CONIC 


26.870  gal 
37.243  CAP  -12.68  ATP 
41.91  TAP  10.82  ETS 


MIO-COURSE  EXECUTION  ACCURACV 
SGT  2965*4  SGR  318.0  SG3  259.2 
RRT  -.3122  RRF  .3737  RTF  -.9436 
see  2982.4  R23  -.0800  R13  .9441 

SGI  2967. J SG2  302.0  THA  178.06 

flight  time  138.00 
DISTANCE  338.624 

9.34  ATL  85.56  HCA  137.54  SMA  1 


ORBIT  determination  ACCURACY 


C3  40,181 

VHL  6 . 339 

OLA  24.67 

RAL  9.37 

RAO  6568.5 

VEL  12.710 

PTH  2.31 

VHP  8.539 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  _LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

90.00 

4 12  37 

3293.07 

-24.68 

117.19 

252.37 

75.65 

5 7 30 

90.00 

0 1 16 

4125.97 

-2.35 

167,85 

243.49 

61.77 

J 10  2 

100.00 

5 55  41 

2960.80 

-27.18 

93.42 

253.04 

77.05 

6 45  2 

100.00 

1 0 53 

3933.48 

-.10 

152.46 

242.24 

60.1! 

2 6 27 

110.00 

7 45  45 

2616. 4B 

-32.92 

68.60 

254.37 

80.23 

8 29  22 

110.00 

1 27  18 

3850.63 

4.88 

143.09 

239.15 

56.12 

2 31  29 

ST 

1504.4  SR 

176.9 

55 

1369.8 

CRT 

.5985  CRS 

.6931 

CST 

.9921 

LSA 

2033.8  MSA 

185.3 

SSA 

15.9 

ELI 

1508.2  El2 

141  .4 

ALF 

4.06 

arrival 

DATE 

APR 

6 1969 

ECC 

.25229  INC 

4.4447 

VI 

30.139 

RCA 

92.44  APO 

154.82 

V2 

35.129 

TAC 

102.25  ETC 

168.11 

CLP 

-8.08 

OPA 

-7.01  RAP 

10. i3 

ECC 

1 .6613 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2693. 1 
3526.0 
2360.8 

3333.5 
2016.4 

3250.6 


-26.41 
-6.11 
-28.69 
-4.08 
-33.92 
.39 


108.95 
161  .18 
84  .94 
145.93 
59.50 
136.87 


differential  CORRECTIONS 
TOE-1.4346  TRA-2.6797  TC3  -.2394  0AU  .1481 
ROE  -.1435  RRA  .2289  RC3  -.1568  FAU  .02261 

FOE  1.9564  FRA  2.6745  FC3  -.4871  6SP  9356 

0OE  1.4418  BRA  2.6894  BC3  .2758  F$P  -797 

LAUNCH  DATE  NOV  19  1968 
HELIOCENTRIC  CONIC 

RL  147.83  LAL  .00  LOL  56.73  VL  26.973 

RP  107.91  UP  2.90  LOP  197.59  VP  37.306 

RC  42.392  Gl  20.16  GP  -8.11  TAL  42.32 

PLAfCTOCENTRIC  CONIC 
C3  38.356  VHL  6.193  OLA  25.84 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  3 48  43  3356.48 

90.00  0 21  18  4039.08 

100.00  5 36  23  3009.38 

100.00  1 16  19  3861.41 

110.00  7 32  10  2647.11 

110.00  1 37  2 3796.44 

differential  CORPECTIONS 
TOE-1.4598  TRA-2.6373  TC3  -.2182  BAU  .1346 
ROE  -.0964  RRA  .2396  RC3  -.1460  FAU  .02405 

FOE  2.1248  FRA  2.8043  FC3  -.5429  BSP  9671 

BOe  1.4629  BRA  2.6481  0C3  .2625  FSP  -879 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2979.7  SGR  314.2  SG3  281.1 
RRT  -.4123  RRF  .4728  RTF  -.9486 
see  2996.2  R23  -.0857  R13  .9490 

SGI  2982.5  SG2  286.0  THA  177,49 

flight  TIME  140.00 

DISTANCE  345.430 

GAL  9.01  ATL  85.40  HCA  140.76  SMA  124.27 

CAP  -11.97  ATP  93.56  TAL  149.11  TAP  289.87 

TAP  12.62  ETS  40.79  TAE  158.38  ETE  239.26 


ORBIT  determination  ACCURACY 


ST 

1523.5  SR 

146.7 

SS 

1431  .5 

CRT 

.5085  CRS 

.6141 

CST 

.9916 

LSA 

2087.8  MSA 

181  .1 

SSA 

14.8 

ELI 

1525.3  EL2 

126.2 

ALF 

2.82 

ARRIVAL 

DATE 

APR 

8 1969 

ECC  .24409  INC  4.5951  VI  30.139 
RCA  93.94  APO  154.60  V2  35.117 
TAC  103.97  ETC  168.54  ClP  -9.71 


RAL  8.88  RAO  6568.5  VEL  12.638  PTM  2.29  VHP  8.150  OPA  -7.16  RAP  1 1 :85  ECC  1 .631 2 


INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

-23.54 

121.49 

250.94 

73.79 

4 44  39 

2756.5 

-25.54 

113.39 

-5.13 

162.98 

243.29 

62.11 

1 28  37 

3439.1 

-8.83 

156.25 

-26.39 

96.82 

251 .80 

75.43 

6 26  32 

2409.4 

-28.13 

88.45 

-2.54 

148.50 

241.86 

60.21 

2 20  41 

3261  .4 

-6.49 

J4J .94 

-32.54 

70.91 

253.41 

78.91 

8 16  17 

2047.1 

-33.73 

61  .88 

2.81 

140.25 

238.52 

55.92 

2 40  18 

3196.4 

-1 .68 

134.04 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  3040.7  SGR  318.3  SG3  307.0 
RRT  -.5150  RRF  .5803  RTF  -.9521 
SGB  3057.3  R23  -.1003  R13  .9526 

SGI  3045,2  SG2  272.4  THA  176.89 


ORBIT  determination  ACCURACY 

ST 

1576.5  SR 

115.9 

55 

1512.4 

CRT 

.3302  CRS 

.4469 

CST 

.9918 

LSA 

2180.6  MSA 

175.6 

SSA 

14.0 

ELI 

1576.9  El2 

109.4 

ALF 

I .40 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


L4UNCH  DATE  MOV  19  1 968  FLIGHT  TIME  142.00  ARRIVAL  GATE  APR  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  352.223 

RL  147.83  LAL  .00  La  56.75  VL  27.068  CAL  8.69  A/L  85.23  MCA  143.98  SMA  124.87  ECC  .23640  INC  4.7676  VI  30.139 

RP  107.95  LAP  2.80  LOP  200.81  VP  37.363  CAP  -11.27  A2P  93.86  TAL  148.95  TAP  292.93  RCA  95.35  APO  154.39  V2  35.105 

RC  42.442  CL  21.51  CP  -9.19  7AL  42.83  2AP  14.60  ETS  39.75  2AE  158.94  ETE  247.06  7AC  105.68  ETC  169.05  ClP  -11.39 

PLANETOCENTRIC  CONIC 

C3  36.784  VHL  6.065  OLA  27.09  RAL  8.30  RAO  6568.4  VEL  12.576  PTH  2.28  VHP  7.779  DPA  -7.51  RAP  13.69  ECC  1 .6054 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 15  47 

3448.40 

-21,66 

127.57 

249.15 

71,30 

4 

13  16 

2848.4 

-24.01 

119.69 

90.00 

0 49  34 

3926.01 

-8,69 

156.58 

243.49 

62.94 

I 

55  0 

3326.0 

-12.25 

149.71 

100.00 

5 12  20 

3072.68 

-25.23 

101.16 

250.39 

73.42 

6 

3 33 

2472.7 

-27.26 

92.95 

100.00 

1 35  42 

3776.96 

-5.39 

143.85 

241,71 

60.55 

2 

38  39 

3177.0 

-9.27 

137,21 

110.00 

7 16  22 

2684.56 

-32.02 

73.71 

252.40 

77,34 

8 

1 7 

2084.6 

-33.43 

64.76 

110.00 

1 48  10 

3737.85 

.58 

137.19 

238.01 

55.82 

2 

50  27 

3137,9 

-3.91 

130.98 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACY 

tde-1.4882  TRA-2.5899  TC3  -.1937  BAU  .1224  SOT  3095.8  SCR  334,3  SC3  335.3  ST  1629.8  SR  91.6  SS  1600.4 

ROE  -.0434  RRA  .2567  RC3  -.1562  FAU  .02564  RRT  -.6244  RRF  .6925  RTF  -.9554  CRT  -.0647  CRS  .i)606  CST  .9919 

FOE  2.3178  FRA  2.9399  FC3  -.6033  BSP  9999  SCB  3113.8  R23  -.1173  R13  .9561  USA  2279.6  MSA  171.1  SSA  13.1 

60E  1.4888  BRA  2.6025  BC3  .2489  FSP  -970  SCI  3102.8  SC2  260.5  THA  176.11  ELI  1629.8  EL2  91.4  ALF  179.79 

LAUNCH  DATE  MOV  19  1968  FLIGHT  TIME  144,00  ARRIVAL  DATE  APR  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  359.002 

RL  147.83  LAL  .00  La  56.73  VL  27.156  GAL  8.40  A7L  85.03  HCA  147.20  SMA  125.43  ECC  .22920  INC  4.9688  VI  30.139 

RP  107.99  LAP  2.69  LOP  204.03  VP  37.415  GAP  -10.60  ATP  94.18  TAL  148.81  TAP  296.01  RCA  96.68  APO  154.18  V2  35.092 

RC  42.671  CL  23.00  GP  -10.50  7AL  43.47  TAP  16,76  ETS  39.42  7AE  158.91  ETE  255.06  7AC  107.37  ETC  169.68  CLP  -13. J4 

PLANETOCENTRIC  CONIC 


C3  35.475 

VHL 

5, 

.956 

DLA  28.44 

RAL  7.60 

RAO  6568.4 

VEL  12.524 

PTH  2.27 

VHP 

7,426 

DPA  -8.09 

RAP  15.57 

ECC  1.5838 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

87.25 

1 

36 

54 

3752.52 

-16.04 

147.49 

245.55 

66.20 

2 

39  27 

3152.5 

-19,13 

140.16 

92.75 

2 

22 

52 

3603.58 

-16,03 

136.59 

245.54 

66.19 

3 

22  55 

3003.6 

-19.11 

129.26 

100.00 

4 

39 

22 

3163.82 

-23.32 

107.26 

248.60 

70.75 

5 

32  6 

2563.8 

-25.73 

99.29 

100.00 

2 

3 

5 

3667.52 

-9.01 

137.74 

242.00 

61.38 

3 

4 13 

3067.5 

-12.76 

130.96 

110.00 

6 

57 

32 

2731.32 

-31.27 

77.15 

251,31 

75.43 

7 

43  3 

2131.3 

-32.95 

68.33 

110.00 

2 

1 

25 

3672.78 

-1.91 

133.79 

237.66 

55.86 

3 

2 37 

3072.8 

-6.38 

127.56 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.5271  TRA-2. 5431  TC3  -.1729  BAU  .U43  SGT  3152.9  SCR  367.8  SC3  366.5  ST  1689.6  SR  94.3  SS  1699.5 

ROE  .0181  RRA  .2818  RC3  -.1678  FAU  .(52715  RRT  -.7260  RRF  .7949  RTF  -.9585  CRT  -.6447  CRS  -.5458  CST  ,9922 

FOE  2.5444  FRA  3.0842  FC3  -.6625  BSP  10205  SCB  3174.3  R23  -.1375  Rl3  .9594  LSA  2392.4  MSA  167.5  SSA  12.0 

0OE  1.5272  BRA  2.5587  BC3  .2410  FSP  -1063  SCI  3164.3  SC2  252.0  THA  175.13  ELI  1690.7  EL2  72.0  AlF  177.94 


LAUNCH  DATE  MOV  19  1968  FLIGHT  TIME  146.00  ARRIVAL  DATE  APR  14  1969 

HELiaENTRIC  CONIC  DISTANCE  365.765 

RL  147.83  LAL  .00  La  56.73  VL  27.237  GAL  8.12  A7L  84.79  HCA  150.41  SMA  125.96  ECC  .22249  INC  5.2082  VI  30.139 

RP  108.03  LAP  2.57  LOP  207.25  VP  37,462  GAP  -9.95  ATP  94.53  TAL  148.71  TAP  299.12  RCA  97.94  APO  153,99  V2  35.080 

RC  43.078  CL  24.65  GP  -12.12  TAl  44.25  TAP  19.16  ETS  39.70  TAE  158.21  ETE  262.69  TAC  109.04  ETC  170.48  CLP  -14.96 

PLANETOCENTRIC  CONK 

C3  34.448  VHL  5.869  OLA  29.92  RAL  6.75  RAD  6568.4  VEL  12.483  PTH  2,26  VHP  7,095  DPA  -8.99  RAP  17.52  ECC  J.5669 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

79.92  0 34  39  3934.70  -17.04  161.39  244.60  65.03  1 40  13  3534,7  -20.26  154.07 

100.08  3 18  23  3406.57  -17.02  122.54  244.59  65.02  4 15  9 2806,6  -20.25  115.23 

79.92  0 34  39  3934.70  -17.04  161.39  244.60  65.03  I 40  13  3334.7  -20-26  154.07 

100.08  3 18  23  3406.57  -17,02  122.54  244.59  65.02  4 15  9 2806.6  -20.25  115.23 

110.00  634  5 2791.96  -30.15  81.51  250.06  73.07  72037  2192.0  -32.17  72.88 

110.00  2 18  6 3597.30  -4,79  129.84  237.58  56.11  3 18  4 2997.3  -9.21  123.54 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 5705  TRA-2. 4885  TC3  -.1461  BAU  .1078  SOT  3199.4  SCR  425.0  SC3  399,9  ST  1748.5  SR  139.8  SS  1806.7 

ROE  .0919  RRA  .3168  RC3  -.1812  FAU  .02877  RRT  -.6094  RRF  .8759  RTF  -.96)3  CRT  -.9307  CRS  -.8799  CST  .9924 

FOE  2.8048  FRA  3.2267  FC3  -.7231  BSP  10472  SCB  3227.5  R23  -.1585  R13  .9627  LSA  2512.7  MSA  165.5  SSA  10.8 

BOE  1.5732  BRA  2.5086  BC3  .2341  FSP  -1166  SCI  3217.9  SC2  246.1  THA  173.63  ELI  1753.4  EL2  51.0  AlF  175.74 

LAUNCH  DATE  NOV  19  1966  FLIGHT  TI^  146.00  ARRIVAL  DATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  372.512 

RL  147.63  LAL  .00  La  56.73  VL  27.312  CAL  7.66  A7t  84.50  Ha  153.62  SMA  126.45  ECC  .21624  INC  5.5000  VI  30.139 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.505  CAP  -9.31  A2P  94.93  TAL  148.63  TAP  302.25  RCA  99.11  APO  153.80  V2  35.067 

RC  43.658  GL  26.51  GP  -14.15  7AL  45.22  7AP  21.87  ETS  40.55  2A£  156.78  ETE  269,42  ZAC  110.68  ETC  I7|.50  CLP  -16.84 

PLANETOCENTRIC  CONIC 

C3  33.745  VHL  5.809  OLA  31.56  RAL  5.72  RAD  6566.3  VEL  12.455  PTH  2.25  VHP  6.790  DPA  -10.30  RAP  19.57  ECC  J.5554 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

75.44  23  54  4 4032.54  -16.06  169.24  243.67  63.67  25  1 17  3432.5  -21.45  161.96 

104.56  3 46  49  3298.32  -18.05  114.94  243.67  63.66  4 41  47  2698.3  -21.44  107.66 

75.44  23  54  4 4032.54  -18.06  169.24  243.67  63.67  25  1 17  3432.5  -21.45  161.96 

104.56  34649  3298,32  -18.05  114,94  243.67  63.66  441  47  2698.3  -21.44  107.66 

110.00  6 2 43  2876.39  -28.33  87.41  248.44  70.01  6 50  39  2276,4  -30.78  7$.07 

110.00  2 41  17  3502.46  -8.36  124,83  237.96  56.73  3 39  40  2902.5  -12.68  118.39 

differential  corrections  MID-COURSE  EXECUTION  ACOJRACY  ORBIT  DETERMINATION  ACCURACY 

TOE-f.6272  TRA-2.4310  TC3  -.1262  BAU  .1055  SCT  3242.8  SCR  513.3  SC3  435.3  ST  1813.4  SR  221.8  SS  1925.5 

ROE  .1845  RRA  .3645  RC3  -.1968  FAU  -03026  RRT  -.8687  RRF  .9310  RTF  -.9639  CRT  -.9918  CRS  -.9701  CST  .9927 

FOE  3-1097  FRA  3.3639  FC3  -.7763  BSP  10679  SCB  3283,2  R23  -.1788  Rl3  .9658  LSA  2649.2  MSA  164.5  SSA  9.5 

BOE  1.6376  BRA  2.4582  6C3  .2338  FSP  -1277  SCI  3273.5  SC2  251.9  THA  172.12  ELI  1826.7  El2  28.1  AlF  173.08 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ^ 


LAUNCH  OATC  NOV  19  1968  FLIGHT  TIHC  150,00  ARRIVAL  CATE  APR  18  1969 

heliocentric  conic  distance  379, ZAO 

RL  1A7.83  LAL  ,00  LOL  56.73  VL  27.381  CAL  7.62  A7L  84.13  HCA  156.83  SNA  126.91  EEC  .21044  INC  5.8659  VI  30.139 

RP  108.11  LAP  2.30  LOP  213.67  VP  37.543  CAP  -8.69  A7P  95.40  TAL  148.57  TAP  305.40  PEA  100.20  APO  153.61  V2  35.053 

RE  44.405  CL  28.66  CP  -16.76  7Al  46.42  7AP  24.98  ETS  41.99  7AE  154.56  ETE  274.88  7AC  112.31  ETC  172.87  ClP  -18.79 

planetocentric  conic 

C3  33,441  VHL  5.783  OLA  33.43  RAL  4.45  RAO  6568.3  V£l  12.442  PTH  2.25  VHP  6.519  OPA  -12.16  RAP  21.81  ECC  1.5504 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

, INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

7l  .45 

23  22  43 

4)11.89 

-19.12 

175.88 

242.79 

62.04 

24 

31  15 

3511.9 

-22.70 

168.64 

108,55 

4 8 0 

3214.41 

-19.11 

109.09 

242.78 

62.04 

5 

1 35 

2614.4 

-22.69 

101 .89 

71  .45 

23  22  43 

4111.89 

-19.12 

175.88 

242.79 

62.04 

24 

31  15 

3511.9 

-22.70 

1 68 . 64 

108.55 

4 8 0 

32)4.41 

-19.11 

109.09 

242.78 

62.04 

5 

I 35 

2614.4 

-22.69 

101 .89 

110.00 

5 11  15 

3020.63 

-24.60 

96.96 

245.69 

65.48 

6 

1 36 

2420.6 

-27.69 

09.16 

110.00 

3 22  34 

3353.67 

-13.80 

116.74 

239.62 

58.41 

4 

18  28 

2753.7 

-17.88 

no. 00 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE-1 .7001 

TRA-2.3682 

TC3  -.1061 

BAU  .1071 

sct 

3279.7  SCR  642.0  SC3  471.1 

ST  1883.8 

SR  339.2 

SS 

2055.3 

ROE  .3056 

RRA  .4285 

RC3  -.2148 

FAU  .03148 

RRT 

-.9070  RRP  . 

.9640  RTF  - 

.9662 

CRT  -.9997 

CRS  -.9927 

CST 

.9930 

FOE  3.4637 

FRA  3.4798 

FC3  -.8149  BSP  10878 

see 

3342,0  R23  -■ 

.1944  R13 

.9691 

LSA  2803.7 

MSA  165.3 

SSA 

8.0 

- 

BOE  I . 7273 

BRA  2.4067 

0C3  .2396  FSP  -1387 

SCI 

3331.4  SC2  266.2  THA  169.87 

Eli  1914.1 

EL2  8.0 

AlF 

169.80 

LAUNCH  DATE  NOV  19  1968 

flight  time  H2.0D 

arrival  date 

APR 

20  1969 

heliocentric  CONIC 

DISTANCE  38$. 940 

RL  147.83 

LAL  .00 

LOL  56.73 

VL  27,445 

CAL  r.39  A7U  83.66  MCA  160.04 

SMA 

127.33 

ECC  .20507 

INC  6.3417 

VI 

30.139 

RP  108.15 

LAP  2.16 

LOP  216.88 

VP  37.576 

CAP  -8.09  ATP  95.96 

TAL  148.53 

TAP 

308.56 

RCA  101.22 

APO  153.44 

V2 

35.040 

RC  45.309 

CL  31 .20 

CP  -20.17 

TAL  47.94 

TAP  28,66  ETS  44.05 

TAE  151.42 

ETE 

278.95 

TAC  113.91 

ETC  174.73 

CLP 

-20.80 

planetocentric  conic 

C3  33.682 

5.804 

OLA  35.59  RAL  2.83 

RAO  6568. 

3 VEL  12.452 

PTH  2.25 

VHP 

6.298 

OPA  -14.77 

RAP  24.35 

ECC 

1 .5543 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

67.48 

22  52  47 

4104 .89 

'20.18 

182.23 

241 .94 

60.04 

24 

2 52 

3584.9 

'24,01 

175.06 

= 

112.52 

4 24  58 

3145.03 

-20.17 

104.28 

241 .93 

60.03 

5 

17  23 

2545.0 

-24.00 

97.11 

67.48 

22  52  47 

4184.89 

-20.18 

182.23 

241 .94 

60.04 

24 

2 32 

3584.9 

-24.01 

175 .06 

I 

112.52 

4 24  58 

3)45.03 

-20.17 

104.28 

241 .93 

60.03 

5 

17  23 

2545.0 

-24.00 

97.11 

67.48 

22  52  47 

4184.89 

-20.18 

182.23 

24J  .94 

60.04 

24 

2 32 

3584.9 

-24.01 

175.06 

- 

112.52 

4 24  58 

3145.03 

-20.17 

104.28 

241 .93 

60.03 

5 

17  23 

2545.0 

-24.00 

97.11 

differential  corrections  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERHINATION  ACCURACY 

TOE-1.7986  TRA-2.2986  TC3  -.0882  0AU  .1130  SOT  3309.2  SCR  824.1  SC3  504,2  ST  1963.1  SR  502.3  S5  2194.3 

ROE  .4723  RRA  .5127  RC3  -.2349  PAU  .03214  RRT  -.9303  RRT  .9820  RTF  -.9684  CRT  -.9981  CRS  -.9985  CST  .9934 

FOE  3.8696  FRA  3.5469  PC3  -.8262  BSP  11104  SCO  34J0.3  R23  -.2016  R13  .9727  LSA  2982.1  MSA  167.9  SSA  6.6 

BOE  1.8596  BRA  2.3551  BC3  .2509  FSP  -1491  SCI  3397.5  SC2  294.5  THA  166.8$  ELI  2026.1  El2  30.3  ALF  165.67 


launch  DATE  NOV  19  1968  FlICHT  TIME  154.00  ARRIVAL  DATE  APR  22  1969 

heliocentric  CONIC  distance  392.635 

RL  147.83  LAL  ,00  LOL  56.73  VL  27.503  CAL  7.18  A7L  83.01  HCA  163.24  SNA  127.72  ECC  .20012  INC  6.9903  VJ  30.139 

RP  108.19  LAP  2.01  LOP  220.08  VP  37.606  CAP  -7.51  A7P  96.70  TAl  148.50  TAP  311.74  RCA  102.16  APO  153.28  V2  55.027 

RC  46.364  Cl  34.28  CP  -24.75  2Al  49.92  2AP  33.18  ETS  46.79  7AE  147,08  ETE  281.71  ZAC  115.46  ETC  177.36  CLP  -22.84 

Planetocentric  conic 

C3  34,758  VHL  5.896  OLA  38.16  RAL  .67  RAO  6568.4  VEL  12.495  PTH  2.26  VHP  6.153  OPA  -18.45  RAP  27.41  ECC  1.5720 
LNCH  A7MTH  LNCH  TIME  L-ITlHE  INJLAT  INJLONC  INJ  RT  ASC  INJATHTH  INJTIME  PO  CST  TIM  INJ  2 LAT  INJ  2 L(^C 

63.27  22  22  J 4258.15  -21.20  188,81  241. J2  57.49  23  33  0 3658.2  -25.33  181.77 

116.73  4 38  32  3087.64  -21.18  100.29  241.11  57.48  5 30  0 2487.6  -25.32  93.25 

63.27  22  22  I 4258.15  -21.20  188.81  241.12  57.49  23  33  0 3658.2  -25,33  181.77 

116.73  4 38  32  3087.64  -21.18  100.29  2A1.11  57.48  5 30  0 2487.6  -25.32  93.25 

63.27  22  22  I 4258.15  -21.20  188.81  241.12  57.49  23  33  0 3658,2  -25.33  181,77 

116.73  4 38  32  3087.64  -21.18  100.29  241.11  57.48  5 30  0 2487.6  -25.32  93.25 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 9414  TRA-2.2216  TC3  -.0748  BAU  .|235  SCT  3352.9  SCR  1077.4  SC3  528.1  ST  2058.7  SR  731.5  SS  2336.2 

ROE  .7145  RRA  .6205  RC3  -.2549  FAU  .03166  RRT  -.9440  RRF  .9911  RTF  -.9704  CRT  -.9957  CRS  -.9998  CST  .9939 

FOE  4.3178  FRA  3.5163  FC3  -.7887  BSP  11409  SCB  3502.7  R23  -.1980  R13  .9768  LSA  3194.0  MSA  172.2  SSA  5.1 

BOE  2.0687  BRA  2.3066  BC3  ,2657  FSP  -1572  SCI  3486.2  SC2  339.8  THA  162.86  ELI  2183.9  El2  63.8  AlF  160.50 

launch  DATE  NOV  19  1968  FLICHT  TIME  156.00  ARRIVAL  DATE  APR  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  399.298 

Rl  147.83  LAL  .00  LOL  56.73  VL  27.555  CAL  6.99  ATU  82.07  HCA  166.43  SMA  128.08  ECC  .19558  INC  7.9331  Vl  30.139 

RP  108.23  LAP  1.86  LOP  223.29  VP  37.633  CAP  -6.94  ATP  97. 7j  TAL  148.49  TAP  314.93  RCA  103.03  APO  153.13  V2  35.013 

RC  47.558  CL  38.17  CP  -31.06  7AL  32.59  TAP  38.95  ETS  50.33  TAE  141.03  ETE  283.47  TAC  116.86  ETC  181.22  CLP  -24.80 

Planetocentric  conic 

C3  37.313  VHL  6.108  OLA  41. 5|  RAL  357.64  RAO  6568.5  VEL  12.597  PTH  2.28  VHP  6.150  OPA  -23.65  RAP  51 .42  ECC  I.614I 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

- INJ  RT  ASC  INJ  ATMTH  INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

58.56 

21 

48  6 

4337.91 

-22.01 

196.13 

240.27 

54.11 

23 

0 24 

3737.9 

-26.54 

189.31 

121 .44 

4 

48  16 

3043.71 

-22.00 

97.19 

240.25 

54.11 

5 

39 

0 

2443.7 

-26.53 

90.37 

58.56 

21 

48  6 

4337.91 

-22.01 

196.13 

240.27 

54.11 

23 

0 

24 

3737.9 

-26.54 

189.31 

121 .44 

4 

48  16 

3043.71 

'22,00 

97.19 

240.25 

54.11 

5 

39 

0 

2443.7 

-26.53 

90.37 

58.56 

21 

48  6 

4337.91 

-22.01 

196.13 

240,27 

54.11 

23 

0 

ZA 

3737.9 

-26.54 

189.31 

121.44 

4 

48  16 

3043.71 

-22.00 

97.19 

240.25 

54. U 

5 

39 

0 

2443.7 

-26.53 

90.37 

differential 

. C0RRECTIO4S 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2. 172) 

TRA- 

►2.1395 

TC3  -.0711 

BAU  . 1 378 

SCT 

3361.1  SCR 

1425.0  SC3 

530.9 

ST  2189.4 

SR  1060.0 

SS 

2466.6 

ROE  i,0695 

RRA 

.7511 

RC3  -.2669  FAU  .02877 

RRT 

-.9521  RRF 

.9952  RTF 

-.9725 

CRT  -.9943 

CRS-1 .0000 

CST 

.994  5 

FOE  4.7690 

FRA 

3.3099 

FC3  -.6674 

BSP  11804 

sea 

3650.7  R23 

'AS20  RJ3 

.9818 

LSA  3459.7 

MSA  I 77  79 

SSA 

3.7 

BOE  2.4301 

BRA 

2.2m 

0CJ  .?762 

FSP  -1586 

SCI 

3628,3  SC2 

403.8  THA 

157.73 

Eli  2450.4 

EL2  101.6 

ALF 

154 .24 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  NOV  19  1969 


Flight  time  159.00 


ARRIVAL  DATE  APR  26  1969 


HELIOCENTRIC  CONIC 
RL  U7.93  LAL  .00  La  56.73 

RP  109.27  lap  1.69  LOP  226.49 

RC  49.993  CL  43.27  CP  -39.96 

PLANETOCENTRIC  CONIC 
C5  43.024  VML  6.559  OLA  45.24 

LNCH  TIME  L-I  TIME 
21  7 41 

4 51  49 
21  7 


LNCH  A7MTH 
53.12 
126.99 
53.12 
126.99 
53.12 
126.99 


41 

51  49 
7 41 
51  49 


4432.97 

3020.67 

4432.97 

3020.67 

4432.97 

3020.67 


VL  27.604 
VP  37.656 
2Al  56.36 

RAL  353.02 

INJ  LAT 
-22.20 
-22.19 
-22.20 
-22.19 
-22.20 
-22.19 


DISTANCE  405.935 

CAL  6.92  A2l  90.56  MCA  169.62  SMA  129.41  ECC  .19144  INC  9.4413  V]  30.139 

CAP  -6.39  A7P  99.29  TAL  149.49  TAP  3l9.ll  RCA  103.93  APO  152.99  V2  35.000 

2AP  46.63  ETS  54.90  2A£  132.43  ETE  294.93  7AC  117.90  ETC  197.21  ClP  -26.37 


differential  CORRECTIONS 


RAO  6569.6 
INJ  LONG 
204.76 
95.29 
204.76 
95.29 
204.76 
95.29 
MIO 


VEL  12.921 
INJ  RT  ASC 
239.16 

239.15 

239.16 

239.15 

239.16 
239.15 


PTH  2.33  VHP 
INJ  A7MTH  INJ 
49.51 
49.51 
49.51 
49.51 
49.51 
49.51 


6.442 

time 

22  21  34 
5 42 
22  21 
5 42 
22  21 
5 42 


OPA  -30.97  RAP  37.32  ECC  1.7091 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


9 

34 

9 

34 

9 


3932.9 

2420.7 

3932.9 

2420.7 

3932.9 

2420.7 


-27.24 

-27.23 

-27.24 

-27.23 

-27.24 

-27.23 


199.34 

99.97 

199.34' 

99.97 

199.34 

99.97 


COURSE  EXECUTION  ACCURACr 


ORBIT  determination  ACCURACV 


TOE- 

2.5995 

TRA- 

'2.0521 

TC3 

-.0784 

BAU 

.1525 

SCT 

3412.0  SCR  1976.0  SC3 

489.6 

ST 

2394.9 

SR 

1526.4 

SS 

2539.4 

ROE 

1 .7069 

RRA 

.9790 

RC3 

-.2533 

FAU 

.02193 

RRT 

-.9565  RRF  .9966  RTF 

-.9753 

CRT 

-.9941 

CRS 

-.9999 

CST 

.9955 

FOE 

5.0954 

FRA 

2.7975 

FC3 

-.4414 

BSP 

12462 

SCB 

3993.9  R23  -.1529  R13 

.9877 

LSA 

3905.2  MSA 

194.1 

SSA 

2.5 

BDE 

3.1099  BRA 

2.2321 

BC3 

.2651 

FSP 

-1477 

SCI 

3963.6  SC2  493.6  THA 

ISI.78 

ELI 

2936.4 

EL2 

140.3 

alf 

147.55 

LAUNCH  DATE  NOV  19  1969 


flight  time  160.00 


ARRIVAL  DATE  APR  29  1969 


HELIOCENTRIC  CONIC 

RL  147.93  LAL  .00  La  56.73  VL  27.647  CAL 

RP  109.31  LAP  1.53  LOP  229.69  VP  37.675  CAP 

RC  50.327  CL  50.20  CP  -52.61  2AL  62.00  2AP 

PLANETOCENTRIC  CONIC 


distance  412.534 

6.66  A2L  77.74  HCA  172.79  SMA  129.71  ECC  .19770  INC12.2599  VI  30.139 

-5,95  ATP  102.17  TAL  149.49  TAP  321.29  RCA  104.55  APO  152.97  V2  34.997 

57.04  ETS  61.64  2AE  12tT.03  £TE  299.10  7AC  119.07  ETC  197.42  ClP  -26.35 


C3  57.603 

VHt  7.590 

8 

O 

RAL  345.19 

RAD  6569.0 

VEL  13.379 

PTH  2.45 

VHP  7.499 

OPA  -40.95 

RAP  47.49 

ECC  1.9490 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  C^T  TIM 

INJ  2 LAT 

INJ  2 LONG 

46.90 

20  14  47 

4559.35 

-20.50 

215.25 

236.91 

43.33 

21  30  46 

3959.4 

'26.20 

209.56 

133.10 

4 42  II 

3039.56 

-20.49 

95.37 

236.90 

43.32 

5 32  50 

2439.6 

'26.19 

99.69 

46.90 

20  J4  47 

4559.35 

-20.50 

215.25 

236.91 

43.33 

21  30  46 

3959.4 

-26.20 

209.56 

133.10 

4 42  11 

3039.56 

-20.49 

95.37 

236.90 

43.32 

5 32  50 

2439.6 

-26.19 

99.69 

46.90 

20  14  47 

4559.35 

-20.50 

215.25 

236.91 

43.33 

21  30  46 

3959.4 

-26.20 

209.56 

133.10 

4 42  11 

3039.56 

-20.49 

95.37 

236.90 

43.32 

5 32  50 

2439.6 

-26.19 

99.69 

differential  corrections 
TOC-3.6003  TRA-1.9703  TC3  -.1052  BAU  .1577 

ROE  2.7534  RRA  .9799  RC3  -.1757  FAU  .00920 

FOE  4.9620  FRA  1 .9791  FC3  -.1393  BSP  13501 

BOE  4.5325  BRA  2.1579  6C3  .2049  FSP  -1157 


MID-COURSE  EXECUTION  ACCURACV 
SCT  3573.2  SCR  2336.6  SC3  376.1 
RRT  -.9590  RRF  .9953  RTF  -.9909 
SCB  4269.3  R23  -.1096  R13  .9939 

SOI  4231.7  SC2  565.9  THA  147.29 


ORBIT  DETERMINATION  ACCURACT 
ST  2905.2  SR  2l0l  .6  SS  2460.9 
CRT  -.9949  CRS  -.9996  CST  .9972 


LSA  4279.5  MSA 
ELI  3500.9  El2 


199.4  SSA 


1 .4 


I7l .9  ALF  143*20 


LAUNCH  DATE  NOV  19  1969 


flight  time  162.00 


ARRIVAL  DATE  APR  30  1969 


HELIOCENTRIC  CONIC 


DISTANCE  419.061 


RL  147.93 

LAL 

.00 

La  56.73 

VL  27.697 

CAL  6.53 

A7l  70.60 

HCA 

175.91 

SMA 

129.98 

ECC  .18442 

INC19.3947 

VI 

30.139 

RP  108.36 

LAP 

1.36 

LOP  232.99 

VP.  37.692 

CAP  -5.34 

A7P  109.35 

TAL 

149.46 

TAP 

324.37 

RCA  105.20 

APO  152.77 

V2 

34 .974 

RC  51.991 

CL 

59.12 

CP  -69.69 

7AL  70.77 

7AP  70.49 

ETS  91.56 

7AE 

102.26 

ETE 

305.30 

7AC  117.00 

ETC  223.95 

CLP 

'15.91 

PLANETOCENTRIC  CONIC 

C3  113.297 

vhl 

10.644 

DLA  54.19 

RAL  330.63 

RAO  6570.2 

VEL  15.317 

PTH 

2.74 

VHP 

11.190 

OPA  -51.49 

RAP  69.03 

ECC 

2.8644 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MJH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

41  .65 

19 

0 45 

4749.11 

-13.51 

226.76 

230.66 

36.99 

20 

19  54 

4149.1 

-19.94 

222.07 

139.35 

4 

0 7 

3156.92 

-13.50 

99.17 

230.64 

36.99 

4 

52  44 

2556.9 

-19.93 

94.48 

41  .65 

19 

0 45 

4749.11 

-13.51 

226.76 

230.66 

36.99 

20 

19  54 

4149.1 

-19.94 

222.07 

139.35 

4 

0 7 

3156.92 

-13.50 

99.17 

230.64 

36.99 

4 

52  44 

2556.9 

-19.93 

94.48 

41.65 

19 

0 45 

4749.11 

-13.51 

226.76 

230.66 

36.99 

20 

19  54 

4149.1 

-19.94 

222.07 

139.35 

4 

0 7 

3156.92 

-13.50 

99.17 

230.64 

36.99 

4 

52  44 

2556.9 

-19.93 

94.48 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCUR4CV 


TOE- 

'7.4521 

TRA-1 .9727 

TC3 

-.1972 

BAU 

.2976 

SCT  4394.1 

SCR 

1722.9  SC3 

199.6 

ST 

4044.7 

SR 

1719.3 

SS 

2134.1 

ROE 

3.1915 

RRA 

.1201 

RC3 

-.0317 

FAU- 

.00959 

RRT  -.9341 

RRF 

.9650  RTF 

-.9949 

CRT 

-.9941 

CRS 

-.9971 

CST 

.9994 

FOE 

4.0920 

FRA 

.7591 

FC3 

.0732 

BSP 

14563 

see  4710.5  R23 

-.0539  RI3 

.9995 

LSA 

4992.2 

MSA 

175.0 

SSA 

1 .0 

BDE 

9.1069 

BRA  1.9765 

BC3 

.1999 

FSP 

-631 

SCI  4675.0 

SC2 

576.9  THA 

159.52 

ELI 

4391.2 

EL2 

172.1 

AUF 

157.07 

LAUNCH  DATE  NOV  19  1969 


flight  time  164.00 


ARRIVAL  DATE  MAV  2 1969 


HELIOCENTRIC  CONIC 

RL  147.93  LAL  .00  La  56.73  VL  27.722  CAL 

RP  109.40  LAP  1.19  LOP  236.07  VP  37.706  CAP 

RC  53.536  CL  54.71  CP  -64.4  3 7AL  93.19  7AP 

PLANETOCENTRIC  CONIC 


distance  425.097 

6.50  A7L  29.39  HCA  179.65  SMA  129.23  ECC  .19236  INC60.6209  V]  30.139 

-4.95  ATP  150.62  TAL  J49.J5  TAP  326.79  RCA  105.67  APO  152-90  V2  34.961 

94.30  ETS  171.91  7AE  7|  .69  ETE  31.24  7AC  120.34  ETC  329.63  ClP  76.70 


C3  964.659 

VHL 

29 

.405 

OLA  41 .69 

RAL  316,07 

RAO  6572.9 

VEL  31.400 

PTH  3.47 

VHP  35.095 

OPA  -42.50 

RAP  117-92 

ECC15.2301 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59-03 

19 

0 

0 

4951.27 

-.05 

221.99 

226.03 

49.32 

20  20  51 

4251.3 

-5.36 

216.32 

121 .97 

2 

4 

44 

3544.44 

-.03 

121.95 

226.01 

49.32 

3 3 49 

2944.4 

-5.34 

116.27 

59.03 

19 

0 

0 

4951 .27 

-.05 

221 .99 

226.03 

49.32 

20  20  51 

4251 .3 

-5.36 

216.32 

121 .97 

2 

4 

44 

3544.44 

-.03 

121 .95 

226.01 

49.32 

3 3 49 

2944.4 

-5.34 

116.27 

59.03 

19 

0 

0 

4951 .27 

-.05 

221 .99 

226.03 

49.52 

20  20  51 

4251.3 

-5.36 

216.32 

121 .97 

2 

4 

44 

3544.44 

-.03 

121.95 

226.01 

49.32 

3 3 49 

2944.4 

-5.34 

116.27 

DIFFERENTIAL  CORRECTIONS 
TOC-9.0640  TRA  1.4199  TC3  -.1502  BAU  3.9999 
RO-19.9116  RRA-2.3364  RC3  -.3021  FAU- .07036 
FOE  4.1797  FRA  .3939  FC3  .0704  BSP  13014 
0OE2O.5591  BRA  2.7335  6C3  .3374  FSP  -239 


MID-COURSE  EXECUTION  ACCURACV 
SCT  J94(J;3  SCR  4135. 9 SC3  79.4 
RRT  .9373  RRF  -.9991  RTF  -.9501 
see  4526.9  R23  -.0169  R13  -.9999 
SCI  4499.1  SC2  591. J THA  66.94 


ORBIT  determination  4CCURACV 
sr  1575.4  SR  3699.9  SS  247J.5 

CRT  .9929  CRS  .9999  CST  .9941 

LSA  4709.0  MSA  174.4  SSA  . 1.4 

Eli  4009.3  EL2  173.9  4lF  66.99 


69 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATC  NOV  19  196S 

heliocentric  conic 
RL  147.03  LAL  .00  LOt  56.73 

RP  100.43  LAP  I .00  LOP  B39.Z5 

RC  55,20?  Ol  -61.17  CP  70.94 

planetocentric  conic 
C3  135.142  VHL  11.625  OLA  -52*40 
LNCH  A/MTH  LNCH  TIME  L'l  TIME 
43.00  11  37  41  2125.57 

136.12  20  20  II  5049.90 

43.00  11  37  41  2125.57 

136.12  20  20  II  5049.90 

43.00  11  37  41  2125.57 

136.12  20  20  11  5049.90 

OIFFEPENTIAL  CORf?CCTIONS 
TCE-1.0176  TRA-5.f 
ROE  .6726  RRA-1.( 

FOE  .4407  FRA  1 .( 


LAUNCH  DATE  NOV  19  1960 

HELIOCENTRIC  CONIC 
RL  147.03  LAL  .00  tOL  56.73 

RP  100.47  LAP  .02  LOP  242.44 

RC  57.109  CL  -42.19  CP  66.01 

Planetocentric  conic 
C3  34.293  VHL  5.056  OLA  -32.13  RAL 


FlICHT  time  166.00 


ARRIVAL  CATE  MAT  4 1969 


VL  27,754  CAL 
VP  37.710  CAP 
2Al  73.25  2AP 

RAL  37.94 
INJ  LAT 

11.33 

11.34 

11.33 

11.34 

11.33 

11.34 


DISTANCE  432.714 

6.19  A7L  III. 66  MCA  102.71  SMA  129.45  ECC  .17766  INC21 .6600  VJ  30.159 

-4.19  A7P  60.36  TAl  140.00  TAP  331.51  RCA  106.45  APO  152*45  V2  34.940 

79.34  ETS  271.34  7AE  99*05  ETE  41.99  7AC  06.65  ETC  117.47  ClP  15.41 


RAO  6570.5 

VEL  16.015 

PTH  2.02 

VHP  16.127 

OPA  75.17 

RAP  294.76 

ECC  3. 2241 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.18 

299.04 

141  .51 

12  13  7 

1525.6 

17.54 

52.36 

270.65 

299.06 

141  .51 

21  57  41 

5249.9 

17.55 

265.05 

57.10 

299.04 

141  .51 

12  13  7 

1525.6 

17.54 

52.36 

270.65 

299.06 

141  .51 

21  57  41 

5249.9 

17, 

265 .85 

57.10 

299.04 

141.51 

12  13  7 

1525.6 

17.54 

52.38 

270.65 

299.06 

141 .51 

21  57  41 

5249.9 

17.55 

265.85 

TC3 

-.2211 

BAU 

.4000 

RC3 

.0125 

FAU- 

.00002 

FC3 

.0565 

BSP 

15072 

BC3 

,2214 

FSP 

-412 

MIC-COUftSe  EXECUTION  ACCURACV 
SCI  4024.2  SCR  1375.4  SC3  133.0 
RRT  .9000  RRT  '.9216  RTF  -.9907 
see  5016.4  R25  -.0204  R13  -.9990 
SCI  4903.0  SC2  570.2  Tma  14.60 

Flight  time  160.OO 


ORBIT  CETERMINATION  ACCURACY 


ST 

1673.7 

SR 

519.8 

SS 

706*7 

CRT 

.3092 

CRS 

.4228 

CST 

.9925 

LSA 

1023.6 

MSA 

495.4 

5SA 

.5 

Eli 

1602.1 

El2 

491  .8 

alf 

6.00 

arrival  cate  mat  6 1969 


VL  27.702 
VP  37.727 
7Al  55.47 

33.05 


CAL 

CAP 

7AP 


DISTANCE  439.096 

6.12  A7L  96.19  MCA  105.77  SMA  129.65  ECC  .17553  INC  0.1055  Vl  30.139 

-3,74  A7P  01.06  TAL  140.71  TAP  334.40  RCA  106.09  APO  152.41  V2  34.936 

70.06  ETS  313.50  7AE  117.74  ETE  70.03  7AC  00.69  ETC  151.26  ClP  -36.25 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

74.15 

13 

36  6 

1420.49 

10.22 

105.85 

17 

42  46 

630,45 

10.24 

74.15 

13 

36  6 

1420.49 

18.22 

105.85 

17 

42  46 

630.45 

10.24 

J 10.00 

16 

39  42 

025.91 

9.57 

110.00 

19 

30  20 

5561 .00 

27.35 

differential  CORRECTIONS 

TOE  -.9441 

TRA- 

'2.3199 

TC3  -.0345 

BAU  .2296 

ROE  -.5011 

RRA' 

'3.3491 

RC3  .4997 

FAU  .01851 

FOE  .6591 

FRA 

3.2225 

FC3  -.4672  BSP  15460 

BOE  1 .0608 

BRA 

4.0741 

0C3  .5009 

FSP  -1055 

RAD  6560.4 
INJ  LONG 
2.00 
304.27 
2.00 
304.27 
314.13 
259.12 


VEL  12.477  PTH 
INJ  RT  ASC 

271 .41 

271 .41 
271.41 
271.41 
266.20 
275.04 


2.26  VHP  8.172  OPA  62.39  RAP  334.09  ECC  1.5644 


INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

116.93 

13  59  47 

020*5 

21  .69 

355.54 

116.92 

17  53  16 

30.5 

21.70 

297.02 

116.93 

13  59  47 

020.5 

21  .69 

355.54 

116.92 

17  53  16 

30.5 

21.70 

297.02 

122*97 

16  53  20 

225.9 

13.05 

307.64 

111*35 

21  11  I 

4961  .1 

30.00 

250.93 

MID-COURSE  EXECUTION  ACCURACY 


RRT 


ORBIT  determination  ACCURACT 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

11  26  34 

1701 .54 

-4.72 

n .16 

240.47 

117.95 

19  5 22 

5399.77 

20.00 

247.55 

255.33 

05.50 

12  30  54 

1460.15 

-5.93 

353.34 

247.01 

119.35 

20  35  43 

5100.39 

29.37 

225.90 

255.19 

04.10 

13  27  10 

1316.95 

-9.03 

339.90 

245.91 

123.11 

22  3 56 

4032.36 

32.96 

204.45 

254.62 

00.37 

CORRECTIONS 

HIO- 

COURSE  EXECUTION  ACCURA* 

LAUNCH  DATE  NOV  19  I960 

HELIOCENTRIC  CONIC 
Rl  147.03  LAL  .00  LOL  56.73 

RP  100.51  LAP  .64  LOP  245.62 

RC  59.010  CL  -25.44  CP  54.90 

Planetocentric  conic 
C3  21.220  VHL  4.607  CLA  -16.14 

LNCH  A7MTH 
90.00 
90.00 
100.00 
ICXJ.OO 
110.00 
110.00 

differential  CORR! 

TOE  -.6602  TRA-1.6015  TC3  -.0229 
ROE  -.5990  RRA-2.8007  RC3  .93.11 
FOE  1.2010  FRA  4.0076  FC3-1  .6377 
60E  .0974  BRA  3.3424  BC3  .9314 

launch  date  NOV  19  1960 

HELIOCENTRIC  CONIC 
RL  147.03  LAL  .00  LOL  56.75 
RP  100.55  LAP  .45  LOP  240.00 
RC  60.976  Cl  -14.23  CP  47.24 
Planetocentric  conic 
C3  17.799  VHL  4.219  DLA  -5.50 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  9 43  11  2013.21 

90.00  20  17  53  5004.71 

100.00  n 1 53  1759.31 

100.00  21  41  52  4733.03 

110.00  12  4 5 1564.56 

110*00  22  56  9 4501.35 

differential  CC#W3£CTI0NS 
toe  -*5549  TRA-1.3205  TC3  -.0771 
ROE  -.6772  RRA-2.5611  RC3  1.0059 
FOE  1.9747  FRA  6.4397  FC3-2.063O 
0OE  .0756  BRA  2.0652  BC3  1.0006 


3943.9 

SC3 

329.9 

ST 

1224.6  SR 

1260.2 

SS 

910.6 

-.9990 

RTF 

-.9740 

CRT 

.0902  CRS 

.9923 

CST 

.9457 

-.0490 

R13 

-.9905 

LSA 

1937.6  MSA 

403.7 

SSA 

2.1 

601.2 

THA 

54.59 

ELI 

1712.0  El2 

396.3 

ALF 

45.91 

170.00 

arrival 

CATE 

HAT 

8 1969 

VL  27.007  CAL 
VP  37.734  CAP 
7AL  44.54  7AP 


SCI  4019.9  SC2 


DISTANCE  445.570 

6.04  A7L  94.10  HCA  100.91  SMA  129.83 
-3.26  ATP  05.95  TAL  140.69  TAP  337.60 
66.46  ETS  324.59  TA€  120*05  £TE  82*90 


RAL  27.16  RAD  6567.9  VEL  11.942  PTH 


0AU  *2643 
FAU  .04016 
BSP  14535 
FSP  -1017 


VL  27.029 
VP  37.739 
7AL  39.55 

RAL  23.29 
INJ  LAT 
-14.23 
22.03 
-15.22 
23.07 
-17.05 
26.66 

BAU  .2590 
FAU  .05006 
BSP  13512 
FSP  -2565 


CAL 

GAP 

2AP 


2.13  VHP  5.916 
INJ  time 
n 54  55 
20  35  22 
13  3 22 

22  0 51 

13  49  7 

23  24  29 


SCT  2330.2  SCR  3900.5  SC3  576.7 
RRT  ,9590  RRf  -.9994  RTF  -.9634 
see  4550.4  R23  -.0502  R13  -.9970 
SCI  4515.1  SC2  565.9  THA  59.69 

FLICHT  TIME  172.00 

DISTANCE  452,040 

5.97  A7L  92.15  HCA  192.00  SMA  129*90 
-2.79  ATP  07.90  TAL  140.67  TAP  340,75 
65.24  ETS  332.49  7AE  136.44  ETE  86.00 


ECC  .17350  INC  4.1039  VI  30*139 
RCA  107.30  APO  152.35  V?  34.973 
7AC  91.59  ETC  155.13  ClP  -45. H9 

CPA  52.00  RAP  345.96  ECC  1.3494 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1101  .5 
4799.8 
868.2 

4508.4 

716*9 

4232.4 


-.94 
27,09 
-1  .97 
28.26 
-4.60 
31.28 


4.52 

239.01 

346.79 

217.36 

333.68 

195*63 


ORBIT  determination  ACCURACY 

ST 

1056.8  SR 

1346.9 

SS 

1234  .0 

CRT 

.9495  CRS 

.9968 

CST 

.9716 

LSA 

2093.9  MSA 

267.0 

SSA 

4 .4 

Eli 

1691.6  EL2 

264.0 

alf 

52.23 

ARRIVAL 

CATE 

MAT 

10  1969 

ECC  *17173  INC  2.1464  Vl  30 . 1 39 
RCA  107.66  APO  152*30  V2  34.911 
ZAC  93.47  ETC  157.05  CLP  -51.91 


RAO  6567.7 
INJ  LONG 
29.12 
219.91 
9.96 
199.62 
353.73 
100.02 


VEL  11.790  PTH 
INJ  RT  ASC 
241 .01 
244.21 
241 .32 
243.04 
239.07 
242.69 


2.09  VHP  4.889  CPA  45.65  RAP  351 .26  ECC  1.2929 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

114.74 

10  16  44 

1413. 2 

-10.77 

22.14 

72.77 

21  41  17 

4404.7 

20.25 

212.18 

116.04 

11  31  13 

1159.3 

-11.60 

3.05 

71.45 

23  0 45 

4133.0 

21 .11 

191 .91 

119.65 

12  30  10 

“964.6 

-13.77 

347.00 

67.77 

24  11  10 

3901  .3 

23.41 

173.17 

NIO-CCUflS€  EXECUTION  ACCURACY 
SCT  1964.3  SCR  3720.1  SC3  820.8 
RRT  .9516  RRf  -.9993  RTF  -.9536 
see  4213.9  R23  -.0572  R13  -.9977 
SCI  4179.4  SC2  538.4  THA  62.88 


ORBIT  OETERMTNAnCN  ACCURACY 
ST  929.4  5R  1394.9  SS  1588.6 

CRT  .9744  CRS  .9973  CST  *9883 

LSA  2302.0  MSA  174.9  5SA  7.6 

ELI  1667.0  EL2  |74.0  AlF  56.59 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  NOV  19  FlICHT  TIME  174.00  ARRIVAL  CATE  HAV  ]?  1969 

HELIOCENTRIC  CONIC  DISTANCE  450.513 

RL  147.03  lAL  ,00  LOl  56.73  VL  27.040  CAL  5.92  A7,L  91.00  HCA  195.25  SMA  130.11  ECC  .17023  INC  .9951  Vl  30.139 

RP  100.50  LAP  .26  LOP  251  .90  VP  37.742  CAP  *2.33  A7P  09.04  TAl  140,64  TAP  343.09  RCA  107.96  APO  152.26  ve  34.900 

RC  63.000  CL  -6.70  CP  41  .65  7AL  37.63  7AP  66.19  ETS  330.96  7AE  141.01  ETE  09.72  7AC  94.34  ETC  1 50.65  CLP  -57.31 

PlANETOCENTRIC  conic 

C3  16.612  VHL  4.076  CLA  1.40  RAL  20.67  RAO  6567.7  VEL  11  .747  PTH  2.07  VHP  4.299  DPA  40.13  RAP  353.76  ECC  1.2734 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

0 40  43 

2214.32 

-19.56 

41  .46 

239.34 

no.09 

9 17  37 

1614.3 

-16,55 

34  .09 

90.00 

20  59  27 

4771 .73 

17.37 

205.01 

230.76 

67.20 

22  10  59 

4171  .7 

14.14 

197.02 

100.00 

ID  2 42 

1949.04 

-20.54 

21.60 

230.93 

112.21 

10  35  12 

1349.0 

-17.35 

14.26 

100.00 

22  20  9 

4511  .43 

10.34 

105.43 

230.32 

65.97 

23  35  20 

3911  .4 

14.94 

170.29 

110.00 

n 12  26 

1731  .57 

-23.17 

3.77 

237.67 

115.07 

11  41  10 

1131  .6 

-19.49 

356.56 

110.00 

23  26  54 

4302.40 

20.92 

160.24 

236.99 

62.33 

24  30  37 

3702.5 

17.05 

161 .25 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  -.4605  TRA-1.0299  TC3  -.1646  OAU  .2501  SCT  1591.9  SCR  3539.0  SC3  1046.3  ST  779.6  SR  1413.4  SS  1919.4 

ROE  -.7243  RRA-2.3229  RC3  1.1142  FAU  .07525  RRT  ,9347  RRT  -.9990  RTF  -.9363  CRT  .9044  CRS  .9972  CST  .9947 

FDE  2.0313  FRA  7.0096  FC3-3.9215  0SP  12541  SCO  3001.3  R23  -.0510  R13  -.9977  LSA  2504.6  MSA  127.3  SSA  11  .2 

0OE  .0503  0RA  2.5409  0C3  1 .1262  FSP  -3275  SCI  3046.2  SC2  520.6  THA  66.75  ElI  1609.6  El2  120.4  ALF  61.32 

launch  date  NOV  19  I 960  FLIGHT  TIME  176.00  ARRIVAL  DATE  MAY  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  464.960 


RL  147.03 

LAL 

.00 

La 

56.73 

VL  27,064 

OAL 

5.00 

ATL  90.23  HCA  190.42 

SMA 

130.23 

ECC  .16901 

INC 

.2317 

Vl 

30.1 39 

RP  100.62 

LAP 

.07 

LOP  255.15 

VP  37.744 

CAP 

-1.07 

ATP  09.70 

TAL  140.59 

TAP 

347.01 

RCA  100.22 

APO 

152.24 

V2 

34  ,009 

RC  65 .076 

CL 

-1.61 

CP 

37.43 

TAL  37.05 

TAP 

60.61 

ETS  344.37 

TAE  145.67 

ETE 

94.66 

TAC  94. 4J 

ETC 

160.13 

CLP 

-62.67 

PLANETOCENTRIC  CONIC 

C3  16.166 

VHL 

4.021 

OLA 

6.22 

RAL  10.01 

RAD  6567.6 

VEL  11.720 

PTH  2.07 

VHP 

3. 

,913 

DPA  35.66 

RAP 

354.74 

ECC 

I .2661 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

57  3 

2350.07 

-22.79 

50.03 

230.36 

107.20 

0 

36 

21 

1750.9 

■20.21 

43.11 

90.00 

21 

20  15 

4614 

.73 

13.00 

195 

,55 

235.06 

64.62 

22 

45 

9 

4014.7 

9.40 

100.65 

100.00 

9 

21  21 

2006 

.97 

-23.01 

30 

.40 

230.01 

108.63 

9 

56 

0 

1407.0 

-21 .04 

22.77 

100.00 

22 

46  30 

4361 

.86 

13.97 

176 

.47 

235.30 

63.30 

23 

59 

20 

3761  .9 

10.27 

169.63 

110.00 

10 

36  21 

1052 

.22 

-26.53 

11 

.53 

236.00 

112.39 

11 

7 

13 

1252.2 

-23.26 

3.90 

110.00 

23 

40  7 

4169 

.37 

16.52 

160 

.43 

233.94 

59.64 

24 

57 

36 

3569.4 

12.36 

153.70 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3549 

TRA 

-.7393 

TC3  - 

.2824 

BAU  .2425 

SCT  1196.0  SCR  3367.4  SC3  1252.0 

ST  597.4 

SR 

1412.1 

SS 

2219.2 

ROE  -.7507 

RRA' 

'2.1425 

RC3  1.0050 

FAU  .00092 

RRT  , 

.0933  RRF  - 

.9907  RTF  - 

.0952 

CRT  .9004 

CRS 

.9969 

CST 

.9970 

FOE  3.7141 

FRA 

9.0233 

FC3-4 

.7621 

BSP  11499 

see  3573.5  R23  - 

.0399  R13  - 

.9979 

LSA  2695.1 

MSA 

100.6 

SSA 

13.9 

eOE  .0304 

0RA 

2.2665 

6C3  1 

.1219 

FSP  -3906 

SCI  3536.6  SC2 

511.9  THA 

72.01 

ELI  1531.0 

El2 

03.0 

alf 

67.24 

LAUNCH  DATE  NOV  : 

19  I960 

Flight  time  170.00 

ARRIVAL 

DATE 

MA^ 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  471 

507 

RL  147.03 

LAL 

.00 

La 

56.73 

VL  27.077 

CAL 

5.05 

ATL  09.69 

HCA  201.60 

SMA 

130 

.32 

ECC  .16006 

INC 

.3114 

V] 

30.139 

RP  100.65 

LAP 

-.11 

LOP  250.33 

VP  37.743 

CAP 

-1.42 

ATP  90.29 

TAl  140.53 

TAP 

350 

.12 

RCA  100. 4? 

APO 

152. T3 

V2 

34.070 

RC  67.190 

CL 

2.16 

CP 

34.11 

7AL  37.01 

TAP 

72.05 

ETS  340.92 

TAE  140.35 

ETE 

100.95 

TAC  93.04 

ETC 

161  .54 

CLP 

-60.15 

PLANETOCENTRIC  ( 

CONIC 

C3  16.027 

VHL 

4.003 

OLA 

9.73 

RAL  17.43 

RAO  6567.6 

VEL  11.722 

PTH  2.07 

VHP 

3. 

64  3 

DPA  31 .05 

RAP 

354.76 

ECC 

I .2630 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 

24  6 

2469.43 

-24.03 

50 

.29 

230.03 

104.00 

8 

5 

15 

1069.4 

- 

22.65 

50 .30 

90.00 

21 

50  11 

4500.23 

9.57 

100 

.89 

234 .22 

63.22 

23 

5 

n 

3900.2 

5.90 

102.13 

100.00 

0 

50  14 

2191 .63 

-25.90 

37 

.55 

237.71 

105.47 

9 

26 

45 

1591  .6 

- 

23.53 

29.5  5 

100.00 

23 

6 44 

4253.40 

10.56 

170 

.21 

233.70 

61  .07 

24 

17 

37 

3653.5 

6.72 

163.53 

110.00 

10 

9 22 

1943.97 

-20.76 

17 

.74 

236.70 

109.33 

ID 

41 

46 

1344.0 

- 

25.05 

9.76 

110,00 

0 

0 1 

4073.60 

13.15 

155.06 

232.17 

50.16 

1 

15 

54 

3473.7 

0.05 

140.60 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINATION  ACCURACY 

TOE  -.2257  TRA  -.4396  TC3  -.4150  0AU  .2409  SCT  700.0  SCR  3197.0  SC3  1432. 7 ST  375.7  SR  1306.4  SS  2472.7 

ROE  -.7557  RRA-1.9900  RC3  1 .0452  FAU  .10111  RRT  .7597  RRF  -.9902  RTF  -.7627  CRT  .9091  CRS  .9965  CST  .9975 

FOE  4.5556  FRAJO.O506  FC3-5.4619  0SP  10505  SC0  3292.8  R23  -.0231  R13  -.9980  USA  2057.6  MSA  105.5  SSA  15. 1 

0DE  .7007  BRA  2.0300  6C3  1.1246  FSP  -4504  SCI  3254.1  SC2  503.9  THA  79.12  ElI  1435.4  El2  53.3  AlF  74.97 

LAUNCH  DATE  NOV  19  1960  FLIGHT  TIME  180.00  ARRIVAL  DATE  MAY  ig  1969 

HELIOCENTRIC  CONIC  DISTANCE  477.792 

RL  147.03  LAL  .00  La  56,73  VL  27.000  GAL  5.03  A7L  09.20  HCA  204.77  SMA  130.40  ECC  .16737  INC  .7213  VJ  30.139 

RP  100.60  LAP  -.30  LOP  261 .50  VP  37,742  GAP  -.97  ATP  90,66  TAL  U0.44  TAP  353.21  RCA  100.50  APO  152.23  V2  34.067 

RC  69.360  GL  5.00  CP  31.37  TAL  37.10  TAP  76.22  ETS  352«0O  TA£  150.03  ETE  100.47  TAC  92.70  ETC  162.07  CLP  -73.00 

PlANETOCENTRIC  CONIC 

C3  16.042  VHL  4.005  OLA  12.39  RAL  16.30  RAO  6567.6  VEL  11.723  PTH  2.07  VHP  3.440  DPA  20.45  RAP  354.17  ECC  1 .2640 


LNCH  ATMTH 

LNCH  TIME 

L-Z  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PC  CST  TIH 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 57  59 

2557.95 

-26.15 

64.44 

230.00 

101.27 

7 40 

37 

1950,0 

' 

24.33 

56.24 

90.00 

22  7 55 

4412.13 

6.03 

103.07 

233,20 

62.45 

23  21 

27 

3012.1 

3.09 

177.19 

100.00 

8 25  41 

2275.12 

-27.29 

43.37 

237.73 

102.71 

9 3 

36 

1675.1 

25.26 

35.15 

100.00 

23  22  55 

4170.19 

7.05 

165.53 

232.73 

61.07 

24  32 

25 

3570.2 

3.93 

150.93 

110.00 

9 46  16 

2016.72 

-30.29 

22.05 

236.03 

106.66 

10  21 

53 

1416.7 

27.71 

14.60 

110.00 

0 20  45 

4001 .36 

10.52 

151.11 

231.11 

57.29 

1 27 

26 

3401  .4 

6.13 

144.76 

HFFERENTIAL 

. CORRECTIONS 

HIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0737 

TRA  -.1290 

TC3  -.5636 

BAU  .2452 

SCT 

500.6  SCR 

3024.7  SC3 

1506.1 

ST  120.4 

SR 

1342.5 

SS 

2605.1 

ROE  -.7456 

RRA-1 .0543 

RC3  .9947 

FAU  .11125 

RRT 

.1754  RRF 

-.9977  RTF 

-.1790 

CRT  .9790 

CRS 

.9959 

CST 

.9094 

FOE  5.3330 

FRA1O.9160 

FC3-6.0040 

BSP  9743 

SOB 

3065.9  R23 

.0001  R13 

-.9977 

LSA  3002.4 

MSA 

109.0 

SSA 

15.2 

BOE  .7493 

BRA  J.0500 

BC3  1.1433 

FSP  -5020 

SC] 

3026.0  SC2 

492.7  THA 

00.29 

ELI  1347.6 

El2 

24.5 

alf 

04.90 

71 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  OATC  NOV  19  1968  FLIGHT  TINE  182.00  ARRIVAL  CATC  MAV  ?0  1969 

HCLIOCCNTRIC  CONIC  DISTANCE  484.175 

RL  147.85  LAL  .00  LOL  56.73  VL  27.897  GAL  5.83  A/L  88.96  MCA  207.94  SHA  150.46  ECC  .16695  INC  1 .0433  V|  30.139 

RP  108. 7e  lap  -.49  LOR  264.67  VP  37.759  GAP  -.53  ATP  90.92  TAL  148.33  TAP  356.27  RCA  108.68  APO  152.24  V2  34.858 

RC  71.560  GL  7.22  GP  29.01  TAL  37.42  TAP  80.90  £f 8356.11  TAE  150.75  ETC  116.83  TAC  91 .36  ETC  164 . 10  CLP  -79. 58 


Plane rocENTRic  conic 


C3  16.151 

VHL  4,019  OLA  14.47 

RAL  15.58 

RAO  6567.6 

VEL  11.728 

PTH  2.07 

VHP  3.309 

OPA  25.31 

RAP  353.16 

ECC  1.2658 

lnch  AZMTH 

LNCH  TINE 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 36  36 

2631 .39 

-27.02 

69.^ 

238.14 

98.81 

7 20  28 

2031.4 

-25.53 

61  ,29 

90.00 

22  22  53 

4341 .77 

4.60 

179.90 

232.77 

62.03 

23  35  15 

3741.8 

.82 

173.26 

100.00 

8 5 4) 

2344.10 

-28.22 

48.28 

237.91 

100.29 

8 44  45 

1744.1 

-26.51 

39.89 

100.00 

23  36  29 

4)04.30 

5.67 

161.86 

232.18 

60.60 

24  44  53 

3504.3 

1,7) 

155.31 

110.00 

9 31  15 

2076.37 

-31.37 

27.15 

237.12 

104.33 

10  5 52 

1476.4 

-29.09 

18.70 

110.00 

0 31  20 

3944.79 

8.42 

148.07 

230.49 

56.75 

1 37  5 

3344,8 

3.99 

141 .79 

differential  CORRECTIONS  HIO-COORSC  EXECUTION  ACCURACV  OR8IT  DETERMINATION  ACCURACr 

TDE  .0994  TRA  .1909  TC3  -.7242  6AU  .2558  SCT  661.7  SCR  2842.9  SC3  1706.6  ST  165.8  SR  1280.4  SS  2853,8 

ROC  -.7214  RRA-1.7257  RC3  .9378  FAU  .11916  RRT  -.6902  «RF  -.9969  RTF  .6879  CRT  -.9911  CRS  .9950  CST  -.9959 

FOE  6.0121  FRA11.5726  FC3-6.3876  0SP  9076  SC6  29iB»9  R23  .0273  R13  -.9965  LSA  3130.1  MSA  116,8  SSA  14.9 

60E  .7282  0RA  1.7362  BC3  1.1849  FSP  -5471  SCI  2880.4  SC2  472.6  THA  99.38  ELI  1290.9  El2  21.9  AlF  97.31 

LAUNCH  DATE  NOV  19  1968  FLICHT  TIME  184,00  ARRIVAL  DATE  MAV  22  1969 


heliocentric  CONIC 

DISTANCE  490.537 

RL  J47.83 

LAL  .00 

LOL  56.73 

VL  27.903 

CAL  5.85 

AZL  88.70  HCA 

211.11 

SMA 

130.51 

ECC  .16678 

INC 

1.3044 

VI 

30.139 

RP  108,74 

LAP  -.67 

LOP  267.64 

VP  37.735 

GAP  -.10  AZP  91.12 

TAL 

148.19 

TAP 

359.31 

RCA  108.74 

APO 

152.28 

V2 

34.848 

RC  73.792 

CL  9.00 

CP  26,90 

ZAL  37.65 

ZAP  85.93 

ETS  358.95 

ZAE 

150.59 

ETC 

125.44 

ZAC  89.69 

ETC 

165.19 

CLP 

-85.44 

PLAICTOCENTRIC  CONIC 

= 

C3  16.328 

VHL  4 .041 

DU  16.14 

RAL  14.96  RAO  6567,r 

VEL  11.735  PTH 

2.07 

VHP 

3.217 

OPA  22.56 

RAP 

351.89 

ECC 

1.2687 

lnch  AZMTH 

lnch  time 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IH, 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

_ 

90.00 

6 18  41 

2694.04 

-27.59 

74.13 

238.40 

96.62 

7 

3 35 

2094.0 

■26.39 

65.67 

90.00 

22  35  53 

4284.09 

2.T5 

176,67 

232.56 

61 .81 

23 

47  17 

3684.) 

-J  .04 

170.04 

100.00 

7 49  2 

2402.67 

-28.86 

52.51 

238.22 

98.14 

8 

29  5 

1802.7 

27.43 

44  .00 

100.00 

23  48  13 

4050.70 

3.87 

158.90 

231 .94 

60.34 

24 

55  44 

5450.7 

-.11 

152.37 

110.00 

9 17  15 

2126.66 

-32.16 

30.86 

257,53 

102.26 

9 

52  42 

1526.7 

30.14 

22.23 

no.DO 

0 40  25 

3899.47 

6.72 

145.66 

230.17 

56.41 

1 

45  25 

3299.5 

2.26 

139.42 

differential  CCRRCCTIONS  mid-course  EXECUTION  ACCURACV  0R6IT  DETERMINATION  ACCURACY 

TOE  .2895  TRA  .5157  TC3  -.8916  6AU  .2723  SCT  1125.7  SCR  2650.5  SC3  1790.9  ST  470.2  SR  1203.1  SS  2981.8 

ROE  -.6854  RRA-1.6007  RC3  .8728  FAU  .12421  RRT  -.9069  «RF  -.9959  RTF  .9068  CRT  -.9921  CRS  .9938  CST  -.9995 

FOE  6.5696  FRA  12. 0153  FC3-6. 5859  6SP  8653  SC6  2879.6  R23  .0524  R1 3 -.9945  LSA  3247. J MSA  124.5  SSA  14.5 

BOE  .7440  BRA  1.6817  BC3  1 .2477  FSP  -5793  SCI  2845.5  9C2  44J  .8  THA  111.61  ELI  1290.6  El2  54.9  ALF  111.24 


LAUNCH  DATE  NOV  19  1968 

HELIOCENTRIC  CONIC 
RL  147,83  LAL  .00  LOL  56.73 

RP  108.77  LAP  -.86  LOP  27l .00 

RC  76.053  GL  10.44  CP  24 .96 

PLANETOCENTRIC  CONIC 
C3  16.562  VHL  4.070  OLA  17.51 

LNCH  atmth  lnch  time  L-I  time 

90.00  63  25  2748.68 

90.00  22  47  26  4235,96 

100.00  7 34  56  2453.52 

100.00  0 2 31  4006.35 

110.00  9 5 33  2170.01 

110.00  0 48  24  3862.63 

differential  CORRECTIONS 
TOE  .4915  TRA  .8392  TC3-1 .0582 
ROE  -.6353  RRA-1.4740  RC3  .8103 
FOE  6.95)0  FRA12.2D53  FC3-6.6728 

BOE  .8033  BRA  1.6961  8C3  1.3328 

launch  date  NOV  19  1968 


2748.68 

4235,96 

2453.52 

4006.35 

2170.01 

3862.63 


VL  27,908 
VP  37.731 
7AL  37,85 

RAL  14.49 
INJ  LAT 
-27.96 
1 .20 
-29,29 
2.37 
-32.74 
5.33 

6AU  .2951 
FAU  .12765 
B$P  8657 
FSP  -6046 


FLIGHT  TIME  186.00 
DISTANCE  496.875 

GAL  5.88  A7L  88.48  HCA  214.28  SHA  130.54 

CAP  .33  A7P  91.26  TAL  148.03  TAP  2.31 

ZAP  91.17  ETS  1.39  7AE  149.63  ETE  133.70 

RAO  6567.7  VEL  11.745  PTH  2.07  VHP  3.163 

INJ  LONG  INJ  RT  ASC  iNJ  ATMTH  INJ  TIME 
78.09  238.76  94.67  6 49  13 

173,99  232.57  61.71  23  58  2 

56.23  238.62  96.23  8 15  50 

156.46  231.92  60.19  I 9 18 

34.11  238.03  100.42  9 41  43 

143.72  230.08  56.19  1 52  46 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1660.0  SCR  2443.4  SC3  1832.7 
RRT  -.9573  RRF  -.9945  RTF  .9592 
see  2954,0  R23  .0662  R13  -.9926 
SCI  2926.7  $02  400.6  THA  123.76 

flight  TIME  188.00 


ARRIVAL  DATE  MAV  24  1969 


ECC  .16686  INC  1.5214  V)  30.139 
RCA  108.76  APO  152.32  V2  34.839 
ZAC  87.87  ETC  166.13  CLP  -91.29 

DPA  19.56  RAP  350.49  ECC  1 .2726 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2148.7  -27.02  69.55 

3636.0  -2.59  367.36 

1853.5  -28.12  47.62 

3406.4  -1.61  149.94 

1570.0  -30.96  25.34 

3262.6  .85  137.49 

ORBIT  determination  ACCURACY 

ST  786,0  SR  1107.5  SS  3056.1 

CRT  -.9904  CRS  .9921  CST  -.9998 

LSA  3341.6  MSA  132.3  SSA  14.1 

Eli  1355.2  EL2  88.6  AlF  125.27 

ARRIVAL  DATE  MAY  26  1969 


HELIOCENTRIC  CONIC 

RL  147.83  LAL  .00  LOL  56.73  VL  27.910  CAL 

RP  108.80  LAP  -1.04  LOP  274.17  VP  37.725  CAP 

RC  78.340  Gl  11.62  GP  23.14  7AL  37,99  ZAP 


DISTANCE  503.191 

5.92  A7L  88.29  HCA  217.45  SMA  130.56  ECC  .167)9  INC  1.7058  VI  30.139 

.76  AZP  91.35  TAL  147.83  TAP  5.28  RCA  108.73  APO  152.39  V2  34.831 

96.48  ETS  3.46  ZAE  148.03  ETE  141.12  ZAC  86.02  ETC  166.89  ClP  -97.05 


PLANETOCENTRIC  CONIC 

C3  16.849  VHL  4.105  OLA  18.66  RAL  14.15 
lnch  AZMTH  lnch  time  L-I  time  INJ  LAT 
90.00  5 50  16  2797.20  -28.18 

90.00  57  53  4195.32  -'•II 

100.00  7 22  54  2498.47  -29.58 

100.00  0 11  51  3969.29  1.11 

110.00  8 55  43  2208.08  -33.17 

110.00  0 55  32  3832.44  4.19 

differential  corrections 
toe  .7005  TRA  1.1575  TC3-1.2196  BAU  .3211 

ROC  -.5788  RRA-1.3520  RC3  .7384  FAU  .12732 

FOE  7.1910  FRA 12. 1970  FC3-6.5424  BSP  8993 

BOE  .9087  BRA  1.7798  8C3  1.4257  FSP  -6130 


RAO  6567.7  VtL  11  .757  PTH  2.08  VHP  3.145  OPA  16.90  RAP  349.07  ECC  1 .2773 
INJ  long  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
81.62  239.20  92.91  6 36  53  2197.2  -27.48  73.02 

)7l,72  232.75  6j .68  24  748  3595.3  -5.90  165.08 

59.54  239.10  94.51  8 4 33  1898.5  -28.64  50.86 

154.42  232.06  60.13  1 18  I 3369.3  -2.87  147.90 

37.00  238.61  98.76  9 32  3J  1608,1  -31.61  28.12 

142.13  230.15  56.04  1 59  24  3232.4  -.30  135.92 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

SCT  2206.1  SCR  2233.3  SC3  1837.9  ST  1104.0  SR  1005.1  SS  3096.7 

RRT  -.9730  RRF  -.9927  RTF  .9767  CRT  -.9880  CRS  .9897  CST  -.9999 

SOB  3139.2  R23  .0670  R13  -.9915  LSA  3435.0  MSA  139.6  SSA  13.8 

SCI  3117,9  SC2  364.8  Tha  134.64  ED  1488.5  El2  11 5. 1 AlF  137.72 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69 


lUNCH  DATE  NOV  19  1968 

FLIGHT  TIME  190.00 

arrival  cate 

MAY  zfi  1969 

heliocentric 
RL  147.83 

CONIC 

LAL  .00 

lOL  56.73 

VL  27.911 

DISTANCE  509.483 
OAL  5.98  A7l  88.13  HCA 

220.62 

SMA 

130.57 

ECC  .16777 

INC  1 .8652 

VI  30.139 

RP  108.82 

LAP  -1.21 

LOP  277.33 

VP  37.718 

CAP  1.18 

AZP  91.42 

tal 

147.61 

TAP 

8.22 

RCA  108.66 

APO  152,47 

V2  34.824 

RC  80.651 

CL  12.59 

CP  21.43 

7Al  38 .06 

ZAP  101.76 

ETS  5.21 

ZAE 

145.99 

ETE 

147.50 

7AC  84.23 

ETC  I6Z.47 

ClP'102.65 

PLANETaENTRIC  CONK 
C3  17.187  VHL  4.146 

CLA  19.62 

RAL  13.92 

RAC  6567.7 

VEL  11.772 

PTH 

2.06 

VHP 

3.159 

OPA  14.40 

RAP  347.70 

ECC  I .2829 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 AZMTH 

INj 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 38  52 

28A0.90 

-28.29 

84.81 

239.72 

91  .32 

6 

26  13 

2240.9 

-27.81 

76.18 

90.00 

23  7 26 

4160.80 

-1.23 

169.79 

233.07 

61  .71 

24 

16  47 

3560.8 

-5.00 

163.15 

100.00 

7 12  34 

2538.77 

-29.76 

62.52 

239.65 

92.95 

7 

54  52 

1938.8 

-29.03 

53.80 

100.00 

0 20  21 

3938.16 

.06 

152.71 

232.36 

60.11 

1 

26  0 

3338.2 

-3.92 

146.19 

110.00 

8 47  24 

2242.05 

-33.50 

39.60 

239.26 

97.26 

9 

24  46 

1642.0 

'32.13 

50.63 

110.00 

1 2 0 

3807.65 

3.24 

140.83 

230.37 

55.95 

2 

5 28 

3207.6 

-1  .25 

1 34 .63 

cifferential  co?rection5  mio-cou#?sc  executicn  accuracy  orbit  determination  ACCURACV 

Tce  .9105  TRA  1.4644  TC3-1.3697  BAU  .3503  SOT  ?736.5  SCR  2021 .2  SC3  1606.2  ST  1414.3  SR  695.3  SS  5095.4 

ROE  -.5151  RRA-1.2325  RC3  ,6691  FAU  .12505  RRT  -.9783  RRT  -.9901  RTF  .9846  CRT  -.9642  CRS  .9860  CST  -.9999 

FOE  7.2630  rRAli.9603  FC3-6.2988  BSP  9700  SC6  3402.3  R23  .0570  R13  -.9914  USA  3515.9  MSA  U6.5  SSA  13.4 

BCE  1 .0462  BRA  1.9141  6C3  1.5244  FSP  -6122  SCI  3385.4  SC2  338,2  THA  143.73  EU  1666.5  El2  134.2  AlF  147.64 

LAUNCH  DATE  NOV  19  1968  FLIGHT  TIME  192.00  ARRIVAL  CATE  MAT  50  1 96  9 

HELIOCENTRIC  CCNIC  DISTANCE  515.752 

RL  147.63  LAl  .00  La  56.73  VL  27.910  CAL  6.05  A7L  87,99  HCA  223.79  SMA  130.56  ECC  .16659  INC  2.0053  VI  30 . 1 39 

RP  108.84  LAP  -1.39  LOP  280.50  VP  37.711  CAP  1,60  A7P  91.45  TAL  147.35  TAP  11.13  RCA  108.55  APO  152.57  V2  34.616 

RC  62.961  CL  13.39  CP  19.82  7AL  38.12  ZAP  106.92  ETS  6.67  7AE  143.66  ETE  152.80  7AC  62.57  ETC  167.66  CLP-iOS.O? 

planetocentric  conic 

C3  17.579  VHL  4.193  OLA  20.45  RAL  13.79  RAO  6567.7  V£l  11.788  PTH  2.08  VHP  3.202  CPA  12.08  RAP  346,45  ECC  1 .2693 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 28  57 

2880.70 

-28.32 

87.72 

240.31 

89.86 

6 16  58 

2280.7 

'28.04 

79.07 

90.00 

23  16  16 

4131  .43 

-2.17 

168.16 

233.53 

61  .76 

24  25  7 

3531  .4 

-5.93 

161  .49 

100.00 

7 3 40 

2575.34 

-29.86 

65.24 

240.29 

91  .53 

7 46  35 

1975.3 

'29.33 

56.47 

100.00 

0 28  ll 

3912.03 

-.83 

151 .28 

232.78 

60.12 

1 33  23 

3312.0 

-4.80 

144 . 74 

110.00 

8 40  23 

2272.74 

-33.73 

41.96 

239.99 

95.86 

9 18  15 

1672.7 

'32.55 

32.93 

110.00 

1 7 57 

3787.39 

2.47 

139.77 

230.72 

55.90 

2 11  4 

3187.4 

-2.02 

133.57 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  CETERMINA TICW  ACCURACY 

TOE  1.1172  TRA  1.7575  TC3-1 .5044  0AU  . 3807  SCT  3239.2  SCR  1815.3  SC3  1745.2  ST  1709.9  SR  784.5  SS  3061.9 

RDE  -.4483  RRA-1.1195  RC3  .6011  FAU  .12057  RRT  -.9789  RRT  -.9865  RTF  .9886  CRT  -.9785  CRS  .9805  CST  -.9999 

FCe  7.1950  FRA11.6065  FC3-5.9378  BSP  10649  SC6  37j3.2  R23  .0436  Rl3  -.9919  LSA  3590.4  MSA  153.1  SSA  13.1 

BCE  1.2038  BRA  2.0838  0C3  1.6200  FSP  -6005  SCI  3698.9  SC2  324.5  THA  151.01  ElI  1875.4  El2  147.6  AlF  155.66 


LAUNCH  CATE  NOV  19  1 968  FLIGHT  TIME  194.00  ARRIVAL  CATE  JUN  1 J969 

HELIOCENTRIC  CONIC  distance  521 .997 

RL  147.63  LAL  .00  La  56.73  VL  27.908  OAL  6.14  A7L  67.87  HCA  226.95  SMA  130.54  ECC  .16966  INC  2.1300  VI  30.139 

RP  106.66  LAP  -1.56  LOP  263.66  VP  37.703  GAP  2.02  A7P  91.45  TAl  147.06  TAP  14.01  RCA  106.39  APO  152.69  V2  34.810 

RC  65.326  CL  14.06  CP  18.3]  7Al  36.10  7AP  111.69  ETS  7.90  7AE  141.20  ETE  157.12  7AC  61.11  ETC  166.12  ClP-113. 12 

Planetocentric  conic 

C3  16.027  VHL  4.246  CLA  21.15  RAL  13.74  RAO  6567.7  VEL  11.607  PTH  2.09  VHP  3.27]  DPA  9.96  RAP  345.36  ECC  I .2967 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LA T INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TJM  INJ  2 LAT  InJ  2 LONG 

90.00  5 20  21  2917.30  -26.26  90.40  240.96  66.52  6 8 58  23J7.3  -28.19  61.74 

90.00  23  24  29  4106.54  -2.97  166.76  234.09  61.63  24  32  55  3506.5  -6.72  160.09 

100.00  6 56  1 2606.64  -29.69  67.73  241 .00  90.22  7 39  30  2006.6  -29.54  56.94 

100.00  0 35  26  ^890.2^  -1.57  150.09  233.31  60.14  1 40  16  3290.2  -5.53  143.54 

110.00  6 34  26  2300.60  -33.91  44.13  240.80  94.60  9 12  49  1700.8  -32-90  35.04 

110.00  1 13  28  3771.04  1.84  138.92  231 .18  55.86  21619  3171.0  -2.65  1 32 . 72 

differential  CORRECTICNS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3173  TRA  2.0352  TC3-1 .6208  BAU  .4115  SCT  3704.9  SCR  1621 .0  SC3  1662.2  ST  1985. 5 SR  677.0  SS  3002.6 

ROE  -.3809  RRA-1.0147  RC3  .5366  FAU  ,11446  RRT  -.9765  RRF  -.9816  RTF  .9908  CRT  -.9696  CRS  .9720  CST  -.9999 

FOE  7.0127  FRAU. 1174  FC3-5.4970  BSP  11741  SCB  4043.9  R23  .0312  R13  -.9924  LSA  3659.3  MSA  159.3  SSA  12.9 

0OE  1.3712  BRA  2.274  1 6C3  1.7073  FSP  -5803  SCI  4031  .2  SC2  320.9  THA  156.71  ELI  2091.8  EL2  157.3  AlF  16l  .60 

LAUNCH  DATE  NOV  19  1 968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUN  3 1969 

HELiaENTRIC  CCNIC  DISTANCE  528,217 

RL  147.83  LAl  .00  La  56.73  VL  27.904  CAL  6,24  A7L  87.76  HCA  230.11  SMA  130.51  ECC  . 1 7097  INC  2.2424  V]  30.139 

RP  108.88  LAP  -1.72  LOP  286.82  VP  37.695  CAP  2.44  A7P  91.44  TAL  146,74  TAP  16,85  RCA  108.20  APO  152.83  V2  34.804 

RC  87.691  CL  14.60  CP  16-91  7AL  38 .03  7AP  116.61  ETS  8.91  7A£  138.74  ET£  160.60  7AC  79.89  ETC  168.23  CLP-U7.91 

PLANETOCENTRIC  CONIC 

C3  18.534  VHL  4.305  DLA  21.75  RAL  13.77  RAO  6567.8  VEL  11.829  PTH  2.09  VHP  3.364  OPA  8.05  RAP  344.50  ECC  1.3050 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LOJG 

90.00  5 12  54  2951.19  -28.20  92.88  241.73  87.28  6 2 5 2351  .2  -28-28  84.21 

90.00  23  32  9 4085.62  -3.65  165.59  234.76  61.90  24  40  15  3485-6  -7.38  158.90 

100.00  64929  2639.77  -29.88  70.03  241.80  89.01  7 33  29  2039-8  -29.70  61 .25 

100.00  0 42  12  3872.27  -2.17  149.10  233.94  60.18  1 46  44  3272.3  -6.13  142-54 

110.00  8 29  33  2326.69  -34.03  46.15  241 .69  93.42  9 8 20  1726.7  -33.18  37.01 

110.00  1 1837  3758.12  1.35  138.25  231.74  55.84  221  15  3158.1  -3.14  132.04 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  1.5091  TRA  2.2980  TC3-1.7161  BAU  .4413  SCT  4130.4  SCR  1442.3  SC3  1564.9  ST  2238.7  SR  576.5  SS  2925.1 

ROE  -.3152  RRA  -.9195  RC3  .4763  FAU  .10701  RRT  -.9714  RRF  -.9748  RTF  .9920  CRT  -.9558  CRS  .9588  CST  -.9999 

FOE  6.7485  FRA10.5577  FC3-4.9986  BSP  12880  SCB  4375.0  R25  .0218  R13  -.9929  LSA  3724.6  MSA  165.1  SSA  12*8 

BDE  1.5417  BRA  2.4752  6C3  1.7810  FSP  -5532  SCI  4363.0  SC2  323.9  THA  161.15  ELI  2305.9  El2  164.6  AlF  166.10 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  > 


launch  date  NOV  19  1968 


TlICHT  time  198.00 


AffffiVAL  CATE  JUN  5 1 969 


HELIOCENTRIC  CONIC 
Rl  147.83  LAL  .00  LOl  56.73 

RP  108.90  LAP  -1.88  LOP  ^e9.^9 

RC  90.065  CL  15.04  CP  15.61 

PlANETOCENTRIC  CONIC 


DISTANCE  534.415 

VL  ?7.898  CAL  6.36  A/L  87.66  MCA  ?33.28  SMA  130.4?  ECC  .I7e54  INC  ?.3a49  Vl  30.139 

VP  37.686  CAP  e.86  A7P  91.40  TAL  146.39  TAP  19.67  RCA  107.96  APO  152.99  V2  34.799 

7Al  37.90  7AP  121.06  ETS  9.76  7AE  136.35  ETE  163.40  ZAC  78.92  ETC  168.23  ClP'122.39 


C3  19.104 

VHL  4.371 

OLA  22. Z8 

RAL  13.87  RAO  6567.8 

VEL  11.853 

PTH  2.10 

VHP  3.478 

OPA  6 . 36 

RAP  343.85 

ECC  1 .3144 

lnch  azhth 

lnch  time 

L-I  7IME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 6 30 

2982.75 

-28 .07 

95.18 

242.56 

66.13 

5 56  13 

2382.8 

-28.31 

86.52 

90.00 

23  39  21 

4068.32 

-4.20 

164.63 

255.52 

61.97 

24  47  9 

3468.3 

-7.92 

157.92 

100.00 

6 43  58 

2668.53 

-29.82 

72.16 

242.67 

87.88 

7 28  26 

2068.5 

-29.80 

63.36 

100.00 

0 48  31 

3857.78 

-2.67 

148.30 

234.67 

60.22 

1 52  49 

3257.8 

-6.61 

141 .74 

no. 00 

8 25  31 

2350.79 

-34.11 

48.02 

242.66 

92.31 

9 4 42 

1750.8 

-33.42 

38.85 

110.00 

1 23  27 

3748.28 

.97 

137.73 

232.40 

55.83 

2 25  55 

3148.3 

-3.52 

131 .53 

oiffepential  corrections 
TOE  1 .6933  TRA  2.5490  TC3-1.7873  BAU  .466.9 

ROE  -.2530  RRA  -.8349  RC3  .4204  FAU  .09647 

FOE  6. 4371  FRA  9.9714  FC3-4.4624  BSP  13973 

BOE  1.7121  BRA  2.6622  BC3  1 .6360  FSP  -5199 

LAUNCH  DATE  NOV  19  1968 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  4517.3  SCR  1262-2  SC3  1461.0 
RRT  -.^36  R«r  -.9656  RTF  .9927 
see  4695.7  R23  .0152  R13  -.9932 

SCI  4664.1  SC2  330.6  THA  164.63 

Flight  time  200.00 


ORBIT  determination  ACCURACY 
ST  2470.3  SR  485.9  SS  2858.0 
CRT  -.9341  CRS 
LSA  3789.9  MSA 
ELI  2511.9  EL2 


.9381  CST  -.9999 
170.6  SSA  12.7 
170.5  AlF  169.54 


arrival  date  JUN  7 1969 


HELIOCENTRIC  CONIC 


DISTANCE  540.583 


RL  147.83 

LAL  .00 

LOL  56.73 

VL  27.892 

CAL  6.50 

AZL  87.56 

HCA  236.44 

SHA  130 

t.43 

ECC  .17436 

INC 

2.4392 

Vl 

50.139 

RP  108.91 

LAP  -2.03 

LOP  293.15 

VP  37.677 

CAP  3.28 

AZP  91.35 

TAL  146.00 

TAP  22.45 

RCA  107.69 

APO 

153.17 

V2 

34.795 

* 

RC  92.44^ 

Cl  15.39 

GP  14.43 

ZAL  37.73 

ZAP  125.22 

ETS  10.48 

ZAE  134.08 

ETE  165 

.64 

ZAC  78.22 

ETC 

168.15 

CLP 

-126.55 

: 

PLANETOCENTRIC  CONIC 

C3  19.743 

VHL  4.443 

OLA  22.73 

RAL  14.03 

RAO  6567.8 

VEL  11.880 

PTH  2.11 

VHP  3.612 

OPA  4.89 

RAP 

343.43 

ECC 

1 . 3249 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 1 5 

3012.28 

'27.92 

97. K 

243.47 

85.06 

5 51 

17 

2412.3 

'28.31 

88.68 

■ 

90.00 

23  46  6 

4054.37 

-4.65 

163.84 

236.37 

62.04 

24  53 

40 

3454.4 

-8.35 

157. J2 

100.00 

6 39  21 

2695.39 

-29.74 

74.16 

243.62 

ae.04 

7 24 

17 

2095.4 

'29.86 

65.35 

100.00 

0 54  26 

3846.49 

-3,05 

147.68 

235.49 

60.25 

1 58 

33 

3246 . 5 

-6.98 

141  .n 

110.00 

8 22  17 

2373.39 

-34.16 

49.79 

243.70 

91 .27 

9 1 

50 

1773.4 

'33.61 

40.59 

110.00 

1 28  0 

3741.26 

.71 

137.37 

233.15 

55.02 

2 30 

21 

3J4I  .3 

-3.78 

131 .16 

OIFFERCNTIAl  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  1 .8661 

TRA  2.7860 

TC3-1 .8407  6AU  .4957 

SCT  4861.7  SCR  1159.7  SC3  1353.7 

ST  2675.5 

SR 

405.1 

SS 

2739.2 

ROE  -.1940 

RRA  -.7594 

RC3  .3720  FAU  .09011 

RRT  - 

.9525  RRF  - 

.9537  RTF 

.9931 

CRT  -.8992 

CRS 

.9044 

CST 

-.9999 

FOE  6.0856 

FRA  9.5690  FC3-3.9516  8SP  15065 

see  4995.5  R23 

.0105  R13 

.9933 

LSA  3846.4 

MSA 

175.8 

SSA 

12.6 

BOE  1.8762  BRA  2.8876 

6C3  1.8780 

FSP  -4867 

SCI  *9B2.0  sez  33e.e  THA  J67.35 

ELI  2700.3 

EL2 

175.6 

alf 

172.21 

LAUNCH  DATE  NOV  19  1968 


HELIOCENTRIC  CONIC 


RL 

147.83 

LAL 

.00 

LOL 

56.73 

VL 

27.884 

RP 

108.92 

LAP 

-2.18 

lop 

296.3! 

VP 

37.668 

RC 

94.840 

GL 

15.66 

GP 

13.35 

ZAL 

37.50 

PLANETOCENTRIC  CONIC 

C5 

20.456 

VHL 

4.523 

OLA 

23.11 

RAL 

14.26 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

90.00 

4 

56  33 

3039.98 

-27.74 

90.00 

23 

52  26 

4043.57 

-4.99 

100.00 

6 

35  36 

2720.61 

-29.63 

100.00 

1 

0 0 

3838.17 

-3.33 

110.00 

8 

19  46 

2394.71 

-34.18 

no. 00 

I 

32  19 

3736.83 

.54 

differential  CORRECTIONS 

TDE  2.0300 

TRA 

3.0140 

TC3-I .8744 

BAU  .5204 

ROE  -.1390 

RRA 

-.6932 

RC3  .3293 

FAU  .08179 

FOE  5.7229 

FRA 

8 . 7828 

FC3-3.4614 

BSP  16083 

BOE  2.0348 

BRA 

3.0926 

BC3  1.9031 

FSP  -4524 

Flight  time  202.00 


DISTANCE  546.727 


GAL  6.66 

AZL  87.47 

HCA 

239.60 

SMA 

130 

.37 

GAP  3:71 

AZP  91 .28 

tal 

145.59 

TAP 

25 

.19 

ZAP  129.10 

ETS  11.09 

ZAE 

131 .96 

ETE 

167 

.44 

RAD  6567.8 

VEL  11.910 

PTH 

2.12 

VHP 

3. 

764 

iNJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

99.33 

244.46 

84.07 

5 

47 

13 

163.24 

237.30 

62.09 

24 

59 

49 

76.02 

244.65 

85.86 

7 

20 

57 

147.22 

236.39 

60.28 

2 

3 

58 

51.45 

244.83 

90.28 

8 

59 

41 

137.14 

233.98 

55.82 

2 

34 

36 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  5169.5  SCR  1015.5  SC3  1248.2 
RRT  -.9375  RRF  -.9379  RTF  .9932 
see  5268.1  R23  .0072  R13  -.9934 

SCI  5256.6  SC2  347.5  THA  169.52 


arrival  cate 

JUN 

9 1969 

ECC  .17644 

INC  2.5268 

Vl 

30 .1  39 

- 

RCA  107.37 

APO  153.37 

V2 

34.791 

ZAC  77.79 

ETC  168.02 

CLP 

-130.41 

OPA  3.64 

RAP  343.22 

ECC 

I .3367 

1 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2440.0 

'28.27 

90.70 

3445.6 

-8.69 

156.51 

- 

2120.6 

-29.89 

67.23 

- 

3238.2 

-7.26 

140.64 

1794.7 

-33.77 

42. Z3 

3136.8 

-3.95 

130.93 

- 

ORBIT  determination  ACCURACY 

ST  2857.8 

SR  336.4 

SS 

2636.7 

CRT  -.8427 

CRS  .8496 

CST 

-.9999 

= 

LSA  3898.7 

MSA  180.7 

SSA 

12.6 

ELI  2871.9 

El2  180.2 

alf 

174.31 

LAUNCH  DATE  NOV  19  1966 


FLIGHT  TIME  204.00 


arrival  date  JUN  11  1969 


HELIOCENTRIC  CONIC 
RL  147.83  LAL  .00  LOL  56.73 

RP  108.93  LAP  -2.32  LOP  299.47 

RC  97.236  CL  15.86  GP  12.37 

PLAfCTOCENTRIC  CONIC 
C3  21.250  VML  4.610  OLA  23.44  RAL 


VL  27.875 
VP  37.659 
ZAL  37.23 


CAL 

GAP 


DISTANCE  552.843 

6.83  AZL  87.39  HCA  242.76  SHA  130.31  ECC  .17879  INC  2.6090  Vl  30.139 
4.13  AZP  91.19  TAL  145.15  TAP  27.91  RCA  107.01  APO  153.60  V2  34.788 


ZAP  132.71  ETS  J1.63  ZAC  130.02  ETE  168.90  ZAC  77.60  ETC  167.86  ClP-133.98 


14.54  RAO  6567,9  VEt  IJ.945  PTH  2.13  VHP  3.932 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

90.00 

4 

52  53 

3066.04 

-27.54 

101.21 

245.53 

83.15 

5 43 

59 

90.00 

0 

2 17 

4035.77 

-5.24 

162.80 

238.32 

62.13 

1 9 

33 

100.00 

6 

32  39 

2744.37 

-29.50 

77.78 

245.76 

84.95 

7 IB 

23 

100.00 

1 

5 12 

3832.67 

-3.51 

146.92 

237.37 

60.30 

2 9 

5 

110.00 

8 

17  56 

2414.97 

-34.18 

53.03 

246.04 

89.34 

8 58 

n 

no. 00 

] 

36  24 

3734.84 

.46 

137.03 

234.89 

55.82 

2 38 

39 

differential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

TOE  2.1857 

TRA 

3.2348 

TC3-1 .8892 

BAU  .5431 

sct 

5442.3  SCR 

908.2  SC3  1147.0 

ROE  -.0882  RRA 

-.63S2  RC3  .2916 

FAU  .07367 

RRT 

-.9180  RRF 

-.9175  RTF 

.9932 

FOE  5.3635 

FRA 

8.2246 

FC3-3.0012 

BSP  17033 

see 

5517.5  R23 

.0048  R13  - 

.9933 

BOE  2.1875 

BRA 

3.2966 

BC3  1.9116 

FSP  -4187 

SC] 

5506.0  SC2 

356. J THA  171.25 

OPA  2.58  RAP  343.23  ECC  1.349? 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2466.0  -28.20  92.61 

3435.8  -8.93  156.06 

2144.4  -29-89  68.99 

3232.7  -7,44  140.34 

1815.0  -33.89  43.80 

3134.8  -4.03  130.82 

ORBIT  determination  ACCORACr 

ST  3018.5  SR  280.6  SS  2533.5 

CRT  -.7528  CRS  .7619  CST  -.9999 

LSA  3946.4  MSA  185.2  SSA  12.6 

Eli  3025.9  EL2  184.2  AUF  175.98 


74 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  NOV  19  1968  FLIGHT  TIME  206.00  ARRIVAL  CATE  JUN  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  558.931 

RL  147.83  LAL  .00  LOL  56.73  VL  27.865  CAL  7.02  A7l  87.31  HCA  245.92  SHA  130.24  ECC  .18142  INC  2.6865  VI  30.139 

Rp  108.94  LAP  -2.45  LOP  302.63  VP  37.649  CAP  4,57  A7P  91.10  TAL  144.68  TAP  30.60  RCA  106.61  APO  153.86  V2  34.786 

RC  99.636  GL  15.99  CP  11.49  7AL  36.92  ZAP  136.06  CTS  12.12  7AE  128.24  ETE  170.08  ZAC  77.64  ETC  167.69  ClP-137. 29 

PLANE TOCENTRIC  CONIC 

C3  22.132  VHL  4.705  CLA  23.72  RAL  14.87  RAO  6567.9  V£L  11.980  PTH  2.14  VHP  4. 115  CPA  1.71  RAP  34  3.44  ECC  1.364  2 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  I 

3090.60 

-27.33 

102.98 

246.68 

82.29 

5 41  32 

2490.6 

-28.12 

94 .40 

90.00 

0 7 48 

4030,05 

-5.40 

162.52 

239.41 

62.16 

1 14  59 

34  30.9 

-9.08 

155.78 

100.00 

6 30  26 

2766.03 

-29.36 

79.43 

246.96 

84.09 

7 16  33 

2166.8 

-29.86 

70 .66 

100.00 

1 10  4 

3829.06 

-3.61 

146.77 

238.42 

60.31 

2 13  54 

3229.9 

-7.53 

140 . 18 

110.00 

8 16  43 

2434.31 

-34.15 

54.54 

247.32 

88.45 

0 57  18 

1834.3 

-33.99 

4 5.30 

110.00 

1 40  17 

3735.14 

.47 

137.05 

235.88 

55.82 

2 42  32 

3135. 1 

-4.02 

130.84 

differential  CORRECTIONS  HIO-COUffS£  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  2.3342  tra  3.4517  TC3-1 .8871  6AU  .5636  SCT  5684.9  SCR  816.6  SC3  1052.0  ST  3159.4  SR  238.8  SS  2431 .8 

ROE  -.0412  RRA  -.5847  RC3  .2588  FAU  .06597  RRT  -.8932  RRT  -.8920  RTF  .9930  CRT  -.6155  CRS  .6271  CST  -.9999 

FOE  5.0165  FRA  7.7038  FC3-2.5806  BSP  1 7896  5C0  5743.2  R23  .0031  R13  -.9931  LSA  3989.6  MSA  189.4  SSA  12.6 

0OE  2.3346  BRA  3 . 5009  BC3  1.9040  FSP  -3861  SCI  5731 .6  SC2  364.2  THA  172.66  ELI  3162.9  EL2  188.0  AlF  177.33 

LAUNCH  DATE  NOV  19  1 968  FLICHT  TIME  208.00  ARRIVAL  DA  T^  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  564.989 

RL  147.03  LAL  .00  LOL  56.73  VL  27.854  GAL  7.23  A7L  87.24  HCA  249.09  SHA  130.16  ECC  .18434  INC  2.7603  VI  30.139 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37.640  CAP  5.01  AZP  90.99  TAL  144.18  TAP  33.26  RCA  106.17  APO  154.15  V2  34.784 

RC  102.038  CL  16.07  CP  10.70  ZAL  36.57  ZAP  139.17  ETS  12.57  ZAE  126.63  ETE  17J.05  ZAC  77.90  ETC  167.51  ClP-UO.36 

Plane  TOCENTRIC  conic 


C3  23.113 

VHL 

4.808 

OLA  23.95 

RAL 

15.26 

RAO  6567.9  VEL  12-020 

PTH  2.15 

VHP  4. 

.312 

OPA 

1 .02 

RAP 

343.03 

ECC  I .3004 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

4 

47  55 

3113.78 

S7.I1 

104.64  247.91 

81.48 

5 39 

49 

2513.0 

- 

20.01 

96.09 

90.00 

0 

12  56 

4028 . 74 

-5.46 

162.40  240.56 

62.17 

1 20 

5 

3420.7 

-9.15 

1 55.66 

100.00 

6 

28  55 

2788.14 

29.20 

81.00  248.23 

83.28 

7 15 

24 

2100.1 

- 

29.02 

72.25 

100.00 

1 

14  37 

3829.62 

-3.62 

146.75  239.55 

60.31 

2 18 

27 

3229.6 

-7.54 

140.17 

110.00 

8 

16  5 

2452.89 

34.11 

55.99  248.69 

87.59 

8 56 

50 

1052.9 

- 

34  .07 

46.75 

110.00 

1 

43  58 

3737.63 

.57 

137.18  236.94 

55.82 

2 46 

15 

3137.6 

-3.92 

1 30.97 

3IFFERENTIAL 

. CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.4794 

TRA 

3.6698 

TC3-1 .8646 

BAU 

.5805 

SCT  5903.2  SCR 

738.9  SC3 

964.4 

ST 

3205.6 

SR 

211  .7 

SS  2335.5 

ROE  .0021 

RRA 

-.5408 

RC3  .2291 

FAU 

.05840 

RRT  -.8627  RRT  - 

.8607  RTF 

.9920 

CRT 

-.4267 

CRS 

.4400 

CST  -.9999 

FOE  4.6935 

FRA 

7.2295 

FC3-2.1876 

BSP 

18617 

SC6  5949.3  R23 

.0016  R13  - 

.9920 

LSA 

4032.0 

MSA 

193.3 

SSA  12.7 

90E  2.4794 

BRA 

3.7094 

BC3  1.8786 

FSP 

-3537 

SCI  5937.7  5C2 

371 .5  THA  173.81 

Eli 

3206.0 

El2 

191  .4 

ALF  178.42 

LAUNCH  DATE  NOV  19  1960  FLIGHT  TIME  210.00  ARRIVAL  CATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  571.015 

RL  147.83  LAL  .00  LOL  56,73  VL  27.042  CAL  7.46  AZL  87.17  HCA  252.25  SMA  130.07  ECC  .18756  INC  2.8311  vj  30.139 

RP  108.95  LAP  -2.70  LOP  308.96  VP  57.630  CAP  5.45  AZP  90.86  TAl  143.66  TAP  35.90  RCA  105,68  APO  154.47  Vg  34.783 

RC  104.441  CL  16.09  CP  9.98  ZAL  36.18  ZAP  142.06  ETS  13.02  ZAE  125.18  ETE  171.85  ZAC  78.36  ETC  167.34  ClP-M3.21 

PLANETOCENTRIC  CONIC 

C3  24.202  VHl  4.920  OLA  24,15  RAL  15.68  RAO  6568.0  VEL  12.066  PTH  2.16  VHP  4.524  OPA  .48  RAP  344.30  ECC  1.3983 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LA  T INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 46  34  3135.68  -26.80  106.20  249.22  80.73  5 38  50  2535.7  -27.88  97.66 

90.00  0 17  41  4029.36  -5.44  162.44  241.79  62.17  1 24  50  3429.4  -9.13  155.69 

100.00  6 28  4 2808.39  -29.03  82.48  249.58  82.52  7 14  53  2208.4  -29.76  73.75 

100.00  I 18  51  3831  .88  -3.54  146.88  240. T4  60.30  2 22  43  3231.9  -7.47  140.29 

MO. 00  8 15  58  2470.82  -34.05  57.39  250.13  86.77  8 57  9 1870.8  -34.12  48.15 

110.00  14727  3742.21  .74  137.42  23B.07  55.82  24949  3142.2  -3.75  131.21 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.6162  tra  3.8847  TC3-1  .8341  BAU  .5971  SGT  6092.9  SGR  672.9  SG3  883.0  ST  3391  .0  SR  198.5  SS  2239.4 

ROE  .0428  RRA  -.5017  RC3  .2040  FAU  .05180  RRT  -.8257  RRT  -.8229  RTF  .9925  CRT  -.1992  CRS  .2154  CST  -.9996 

FOE  4.3839  FRA  6.7881  FC3-1  .8530  BSP  19348  SG6  6129.9  R23  .0004  R13  -.9925  LSA  4063.8  MSA  196.8  SSA  12.7 

0OE  2.6165  BRA  3.9169  BC3  1.8454  FSP  -3254  SGI  6118.2  SC2  370.0  THA  174.77  ELI  3391.3  El2  194.6  ALF  179.35 

LAUNCH  DATE  NOV  19  1968  FLIGHT  TIME  212*00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  577.007 

RL  147.83' LAL  .00  LOl  56.73  VL  27.830  CAL  7.7l  AZL  87.10  HCA  255. 4J  SMA  129.90  ECC  .19110  INC  2.8994  VI  50.139 

RP  108.95  LAP  '2.81  LOP  312.12  VP  37.621  GAP  5.91  AZP  90.73  TAL  143.11  TAP  38.51  RCA  105.14  APO  154.82  V2  34.783 

RC  106.844  CL  16.07  GP  9.34  ZAL  35.76  ZAP  144.75  ETS  13.46  ZAE  123.86  £TE  172.51  ZAC  70.99  ETC  167.19  ClP-145.86 

PLANETOCENTRIC  CONIC 


C3  25.411 

VHL 

5.041 

OLA  24.30 

RAL  16.14 

RAO  6568.0  VEl  12-116 

PTH  2.17 

VHP  4 . 

749 

OPA  .00 

Q. 

345.09 

ECC 

1 .4182 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

45  55 

3156.37 

-26 . 64 

107.67  250.62 

80.03 

5 30 

31 

2556.4 

- 

27.75 

99.18 

90.00 

0 

22  2 

4032.65 

-5.34 

162.62  243.08 

62.15 

1 29 

14 

3432.7 

-9.03 

155  .88 

100.00 

6 

27  51 

2827.71 

-28.85 

83.00  251.01 

81  .80 

7 14 

59 

2227.7 

- 

29.60 

75.  J 8 

100.00 

1 

22  47 

3836^-55 

-3.38 

147.13  242.00 

60.28 

2 26 

43 

3236.5 

-7.31 

140.55 

110.00 

0 

16  22 

2486^.22 

-33.97 

50.74  251.66 

85.97 

0 57 

50 

1000.2 

- 

34.16 

49.50 

110.00 

1 

50  45 

3748.81 

.99 

137.76  239.27 

55.83 

2 53 

14 

3140.0 

-3.50 

131  .55 

IIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.7494 

TRA 

^.1029 

TC3-1 ,7901 

BAU  .6113 

SCT  6261.3  SCR 

617.4  SC3 

000.0 

ST  3402.0 

SR 

197.5 

SS 

2148  ,0 

ROE  .0009 

RRA 

-.4670 

RC3  .1816 

FAU  -04565 

RRT  -.7820  RRT  - 

.7784  RTF 

.9921 

CRT  .0275 

CRS 

-.0102 

CST 

-.9998 

FOE  4.0970 

FRA 

6.3085 

FC3-1 .5553 

BSP  1 9996 

SOB  6291.6  R23  - 

.0006  R13  - 

.9921 

LSA  4091.1 

MSA 

200.0 

SSA 

12.9 

BOE  2.7506 

BRA 

4.1294 

eC5  1.7993 

FSP  -2989 

SCI  6279.9  SC2 

383.7  THA  175.57 

ELI  3402.0 

EL2 

197.5 

alf 

.09 

75 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  i 


LAUNCH  DATE  NOV  19  196£? 


rilOHT  TIMC  ?14.00 


ARRIVAL  CATE  JUN  ?l  1969 


HtLlOCENTRIC  CONIC 

Rl  147.63  LAL  .00  LOl  56.73  VL  ?7.ai6 

RP  106.94  lap  -?.91  lop  3J5.26  VP  37. 61? 

RC  109. ?46  CL  15.99  CP  6.77  /AL  35.30 

PLANETOCCNTRIC  CONIC 

C3  ?6.754  VHL  5.17?  CLA  ?4.4?  flAL  16.64 


01 STANCE  56?. 963 

GAL  7.99  A/L  67.03  HCA  ?56.57  SMA  l?9.69  €CC  .19499  INC  ?.9656  vi  30.139 
CAf  6.36  A?P  90.59  TAL  14?. 54  TAP  41.11  RCA  104.56  APO  155.??  V?  34.764 
7AP  147. ?7  ETS  13.9?  7A£  1??,66  ETE  173.07  7AC  79.77  ETC  167.04  CLP-M6.34 


lnch  atmth 

LNCH 

riME 

L-I  time 

INJ  LAT 

90.00 

4 45 

56 

3175.95 

-26.40 

90.00 

0 25 

59 

4056.57 

-5.15 

100.00 

6 26 

13 

2646.16 

-28.66 

100.00 

1 26 

23 

3643.58 

-3.15 

no. 00 

B 17 

13 

2505.16 

-33.88 

no. 00. 

1 53 

53 

3757.36 

1 .32 

differential  corrections 

TOE  ?.6799  TRA  4.3?6?  TC5-1.7354 
ROE  .1169  RRA  -.4359  RC3  .1616 
FOE  3.635?  FRA  6.0?76  FC3-1 .?95l 
eOE  ?-66?3  BRA  4.3461  BC3  1.74?9 

LAUNCH  DATE  NOV  19  1966 

HELIOCENTRIC  CONIC 
RL  147,63  LAL  .00  UOt  56.73 
RP  106.94  LAP  -3.00  LOP  316.45 


BAU  .6034 
FAU  .04002 
BSP  ?056? 
FSP  -?745 


RAO  6566.1  VEL  I?.l7l  PTH  ?.I6  VHP  4.967 
INJ  LONG  INJ  RT  ASC  INJ  A7MTM  INJ  TIME 
109.05  ?5?.09  79.36  5 36  5? 

16?. 95  ?44.43  6?.l?  I 33  16 

65. ?3  ?5?.5?  81,1?  7 15  39 

147.5?  ?43.3?  60, ?6  ? 30  ?7 

60.06  ?53.?6  65. ?0  6 56  56 

136, ?J  ?40,54  55,84  ? 56  30 

MIO-COURSE  EXECUTION  ACOWACV 
SCT  64j0,6  SCR  570,9  SC3  741.3 
RRT  -.7316  RRT  ',7?73  RTF  .9916 
see  6436.1  R?3  '.0016  R15  -.9916 
SCI  64?4.4  SC?  366.3  TMA  l76.?6 


flight  time  016.OO 


CPA  -.19  RAP  345.94  ECC  1 .4403 
PC  CST  TIM  INJ  ? LAT  INJ  ? LONG 
?576.D  -?7.60  100.59 

3436.6  -6.64  156. 22 

2246.2  -29.59  76.55 

3?43.6  -7.08  140.95 

1905.?  -34.18  50.63 

3157.4  -3.17  13?. 00 

ORBIT  determination  ACCURACr 
ST  3559.9  SR  ?05.?  SS  ?061.5 
CRT  ,??11  CRS  -.?035  CST  -.9996 
L5A  4113.6  MSA  ?D?.6  SSA  I?. 6 
Eli  3560.1  el?  ?00.I  AlF  .73 

ARRIVAL  date  JUN  ?3  1969 


DISTANCE  566.660 

VL  ?7.60?  CAL  6.29  A7L  66.97  HCA  ?6l.73  SNA  109.79  ECC  .19903  INC  3.0307  Vi  30.139 

VP  37.60?  CAP  6.66  ATP  90.44  TAt  141.95  TAP  43. W RCA  103.93  APO  155.65  V?  34.765 


RC  111 ,645  CL  15.66  OP 
planetocentric  conic 


6.26  TAL  34.6?  TAP  149.6?  ETS  14.4?  TAE  1?1 .61  ETE  173.54  TAC  60.70  ETC  166.91  ClP-150.66 


RAL  17.17  RAO  6566.1  VEL  1?.?3?  PTH  2.20  VHP  5.040  OPA  -.34  RAP  346.90  ECC  1.4649 


lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONG 

4 46  36 

3194.50 

-26.16 

110.36 

053.64 

76,77 

5 39  50 

0594.5 

-07.45 

101 .93 

0 29  33 

4047.07 

-4.66 

163.43 

045.64 

60.07 

I 37  0 

3447.1 

-6.58 

156.71 

= 

6 29  6 

0663.69 

-28.47 

66.51 

054.11 

60,47 

7 16  50 

0063.9 

-09.49 

77.65 

1 29  40 

3650.91 

-2.63 

146.03 

044.70 

60.03 

0 33  55 

3050.9 

-6.77 

141  ,47 

8 18  30 

2501.74 

-33,76 

61.34 

054.93 

64.44 

9 0 30 

1901 .7 

-34.18 

50.10 

1 56  49 

3767.62 

1 .70 

136.75 

041 .67 

55,65 

0 59  37 

3167.6 

-0.77 

130.55 

90.00 
90.00 
100.00 
100.00 
no, 00 
110.00 

differential  CORRECTIONS 
TOE  3.0063  TRA  4.5559  TC3-1.6711 
ROE  .1510  RRA  -.4076  RC3  .1439 
FOE  3.5944  FRA  5.7001  FC3-1 .0667 
80E  3.0101  BRA  4.5741  BC3  1.677? 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .6334  SCT  6540.7  SCR  530.1  SC3  660.0 

FAU  .03467  RRT  -.6751  RRF  -.6699  RTF  .9914 

BSP  01107  SCB  6564.3  R?3  -.0005  R13  -.9914 

FSP  -?5?1  SCI  6550.6  SC?  391.9  ThA  176.65 


ORBIT  DETERMINATION  ACCURACY 
ST  36?5.0  SR  016.0  SS  1979. 6 
CRT  .3710  CRS  -.3537  CST  -.9996 
LSA  4131.1  MSA  005.3  SSA  10.6 

Eli  3606.1  EL?  000.4  AlF  I.?6 


LAUNCH  DATE  NOV  19  1966 


HELIOCENTRIC  CONIC 


Flight  time  ?i6.oo 
DISTANCE  594.755 


ARRIVAL  CATE  JUN  ?5  1969 


RL 

147.83 

LAL 

.00 

LOL 

56.73 

VL 

07.767 

CAL 

8.61 

ATL 

66.91 

RP 

108.93 

LAP 

-3.08 

LOP 

301 .61 

VP 

37.593 

CAP 

7.35 

ATP 

90.06 

RC 

114.040 

CL 

15.74 

CP 

7,79 

TAL 

34.31 

TAP 

151.63 

ETS 

14.95 

Planetocentric  conic 

C3 

09.91 1 

VHL 

5.469 

CLA 

04.56 

RAL 

17.73 

RAD 

6566.0 

VEL 

10.300 

lnch  atmth 

LNCH 

TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT  ASC 

50.139 
54 .76  7 

14.95  TAE  100.65  ETE  173.94  TAC  61.74  ETC  166.60  ClP-15?, 65 


109.69  ECC  . 00367  INC  3.0946  VI 
46.03  RCA  103.05  APO  156.10  V0 


4 47  52  3012.10 

0 30  44  4056.09 

6 30  35  0660.94 

1 3?  40  3664.46 

6 00  n 0536.04 

I 59  35  3760.14 


90.00 
90.00 
100.00 
100.00 
no. 00 
no. 00 

differential  CORRECTIONS 
TOE  3.1393  TRA  4.7979  TC3-1 .5939 
ROE  .1836  RRA  -.3616  RC3  .1075 
FOE  3.3794  FRA  5.4139  FC3  -.6661 
eOE  3.1446  BRA  4.8131  8C3  1.5990 

LAUNCH  DATE  MOV  19  1966 

HELIOCENTRIC  CONIC 
Rl  147.63  LAL  .00  LOL  56.73 

RP  106.93  LAP  -3.16  LOP  304.76 

RC  116.435  Cl  15.55  CP  7.37 

Planetocentric  conic 


-05.93 

-4.53 

-26.27 

'2.44 

-33.67 

0.19 


111.59 

164.05 

87.74 

146.67 

60.60 

139.39 


055.06 

047.30 

055.77 

246.14 

256.66 

043.05 


76.19 

62.00 

79.65 
60.00 
63. 7j 

55.66 


5 41  04 
1 40  00 
7 16  36 
0 37  6 
9 0 29 

3 0 35 


mid-course  execution  ACCURACV 


OPA  -.39  RAP  347.97  ECC  1.4903 
PO  CST  TIM  INJ  0 LAT  INJ  0 LONG 
0610.1  -07.09  103.19 

-6.04  157.33 

-09 .36  79.11 

-6.39  140. n 

-34.17  53.40 

-0.30  133.19 

ORBIT  determination  ACCURACY 


0610.1 

3456.1 

2260.9 

3064.5 

1936.0 

3160.1 


BAU 

.6394 

SCT  6663.2  SCR  499.7 

SC3 

624.9 

ST 

3663.4 

SR 

233.2 

SS 

1905.0 

FAU 

.02992 

RRT  -.6127  RRF  -.6066  RTF 

.9909 

CRT 

.4615 

CRS 

-.4647 

CST 

- .9998 

BSP 

21504 

see  6661.9  R23  -.0034 

R13 

-.9909 

lSA 

4148.2 

MSA 

207.3 

SSA 

10.8 

FSP 

-2307 

SCI  6670.3  SC2  394.4 

THA 

177.36 

Eli 

3685.1 

El0 

204.3 

AlF 

1 .75 

flight  time  220.00 

DISTANCE  600.563 

VL  27.770  GAL  6.97  A2L  66.64  HCA  066.05  SMA  109*56 

VP  37.565  W 7.66  ATP  90.11  TAL  140.73  TAP  46.76 

Tal  33.79  TAP  153.92  ETS  15.54  TAE  119.76  ETE  174.30 


ARRIVAL  CATE  JUN  27  1969 


ECC  .20692  INC  3.1576  VI  30.139 
RCA  102.51  APO  156.65  V?  34.790 
TAC  62.90  ETC  166.70  CLP- 154. 91 


C3  31.765 

VHL 

5.636 

OLA  24.59 

RAL  18.31 

RAO  6568.3  VEL  12.375 

PTH  2.03 

VHP  5. 

.788 

OPA  -.34 

RAP 

349.13 

ECC 

1 .5008 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ 

1 2 LAT 

INJ 

0 LONG 

90.00 

4 

49  43 

3226.62 

-05.69 

1)2.76  256.96 

77.65 

5 43 

32 

2628.6 

•27.13 

104 .39 

90.00 

0 

35  31 

4071 .58 

-4.10 

164.61  246.81 

61.96 

I 43 

22 

3471  .6 

-7.82 

158.10 

100.00 

6 

32  31 

2697.36 

-08.06 

86.92  257.51 

79.06 

7 20 

49 

2297.4 

' 

29.26 

80.30 

100.00 

1 

35  24 

3676.24 

-1 .97 

149.43  247.63 

60.17 

2 40 

2 

3278.2 

'5.93 

142.87 

110.00 

8 

22  14 

2554.10 

-33.54 

63.64  056.50 

60.98 

9 4 

48 

1954.1 

34.15 

54  .65 

no.oo 

2 

2 10 

3794.07 

2.73 

140.13  244.70 

55.91 

3 5 

25 

3194.3 

-1.76 

133.93 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EICCUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  3.0660 

TRA 

5.0462 

TC3-1 .5149 

BAU  .6451 

SCT  6765.2  SCR 

470.6  SC3 

574.5 

ST  3727,2 

SR 

249.4 

SS 

1830.3 

ROE  .2152 

RRA 

-.3570  «C3  .1J30 

FAU  .02566 

RRT  -.5450  RRF  - 

.5380  RTF 

.9905 

CRT  .5632 

CRS 

-.5471 

CST 

-.9998 

FOE  3.1785 

FRA 

5.1505 

FC3  -.6993 

BSP  21946 

see  6761.7  R23  - 

.0040  RJ3  - 

.9905 

LSA  4155.4 

MSA 

209.0 

SSA 

10.7 

BOE  3.2733 

BRA 

5.0586 

BC3  1.5191 

FSP  -2123 

SCI  6770.1  SC2 

396.0  THA  177.81 

ELI  3729.8 

EL2 

206.0 

alf 

2.17, 

76 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  • VOL  4.  1968-69  » 


LAUfiCH  DATE  NOV  20  1968  FlIOHT  TIME  70.00  AffRIVAt  CATE  JAN  1969 


heliocentric  conic  CISTANCe  123.105 


RL  147.80 

LAL  .00 

LOL 

57.74 

VL  14.120 

gal  38.77 

A7L  88.83 

HCA  27.98 

SNA 

83.13 

ECC  .67181 

INC  1.1722 

VI 

50  . M 5 

RP  107.69 

LAP  .55 

LOP 

85.72 

VP  29.465 

GAP  -99.15 

ATP  88.96 

TAL  172.86 

TAP 

200,84 

RCA  10.66 

APO  155.60 

V2 

35 .188 

RC  100.871 

GL  .61 

CP 

-1  .09 

7Al  64 . 34 

TAP  38.66 

ETS  176.37 

TAE  128.27 

ETE 

183.60 

TAC  41.52 

ETC  154.63 

CLP 

38.65 

PLANETOCENTRIC  CONIC 

C3  450.784 

VHL  21.232 

CLA 

-2.06 

RAl  353.70 

RAC  6972.2 

VEL  23.918 

PTH  3.31 

VHP 

32.179 

OPA  -22.69 

RAP  307.54 

ECC 

8.4188 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCMG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 14  49 

2767 

.00 

-28.05 

79.42 

259.06 

94.01 

8 

0 56 

2167.0 

-27.20 

70.86 

90.00 

18  42  16 

9538 

.89 

28.31 

297.71 

261 .26 

90.66 

20 

14  35 

4958.9 

28.10 

249.05 

100.00 

8 35  12 

2907 

.71 

-29.63 

60.22 

258.93 

94.16 

9 

17  0 

1907.7 

-28.74 

51  .53 

100.00 

20  4 34 

5273 

.42 

29.89 

238.21 

261 .28 

90.59 

21 

32  28 

4673.4 

29.65 

229.41 

110.00 

9 41  14 

2300 

.97 

-33.91 

44.15 

258.54 

94.59 

10 

19  35 

1701  .0 

'32.90 

35.05 

110.00 

21  15  1 

5052 

.92 

34.18 

221.51 

261.33 

90.37 

22 

39  14 

4452.9 

33.86 

212.28 

DIFFERENTIAL  CORRECTIONS 

MIO'COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-I .0101 

TRA-2.3685 

TC3  - 

.1044 

BAU  .6297 

SGT  824.9  SCR  ' 

460.4  SC3 

21  .5 

ST  333.6 

SR  410.8 

S5 

338.1 

ROE-1 .5031 

RRA  .8029 

RC3  - 

.004  7 

FAU  .01018 

RRT  - 

.0907  RRF 

.0459  RTF  - 

.6146 

CRT  .7158 

CRS  . 7609 

CST 

.9960 

FOE  . 3849 

FRA  . 7804 

FC3  - 

.0196 

BSP  1942 

506  944.4  R23  ' 

.0003  R13 

.6148 

LSA  586.4 

MSA  224.3 

SSA 

14.2 

BOE  1 .8110 

BRA  2.5009 

0C3 

.1045 

FSP  -44 

SCI  829.0  502  ^ 

459.5  THA  177.65 

Eli  492.2 

EL2  194.5 

AlF 

53.16 

LAUNCH  DATE  NOV  20  1968 

flight  TI>€ 

72.00 

ARRIVAL  CATE 

JAN 

31  1969 

HELIOCENTRIC  CONIC 

DISTANCE  128.190 

RL  147.80 

LAL  .00 

LOL 

57.74 

VL  14.999 

CAL  36.72 

ATL  88.98 

HCA  31 .22 

SMA 

84.42 

ECC  .84832 

INC  1 .4245 

VI 

30.145 

RP  107.67 

LAP  .74 

LOP  1 

88.95 

VP  29.887 

CAP  '56.58 

ATP  88.78 

TAL  171.91 

TAP 

203.12 

RCA  12.80 

APO  156.03 

V2 

35 . 1 98 

RC  98.647 

GL  .84 

GP 

-1 .11 

TAL  62.90 

TAP  37.12 

ETS  176.33 

TAE  127.96 

ETE 

183.91 

ZAC  43.09 

ETC  155.44 

CLP 

37.10 

PLANETOCENTRIC  CONIC 

C3  416.089 

VHL  20.396 

OLA 

-1.28 

RAL  394.94 

RAO  6972.2 

VEL  23.182 

PTN  3.28 

VHP 

31 .083 

DPA  -22.36 

RAP  309.34 

ECC 

7.8478 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 13  57 

2784 

.00 

'28.13 

80.66 

260.19 

93.39 

6 

0 21 

2184.0 

'27.36 

72.08 

90.00 

18  53  2 

5907.24 

28.31 

299.40 

261.91 

89.90 

20 

24  49 

4907.2 

27.94 

246.75 

ICW.DO 

8 34  42 

2923 

.93 

-29.70 

61.59 

260.04 

93,59 

9 

16  45 

1923.5 

-28.89 

52.68 

100,00 

20  14  98 

9242 

.94 

29.89 

239.94 

261.50 

89.39 

21 

42  21 

4642.9 

29.48 

227 . 1 6 

MO. 00 

9 41  34 

2314 

.17 

'35.98 

49.17 

259.71 

93.99 

10 

20  9 

1714.2 

-33.05 

36.06 

110.00 

21  24  39 

9029.07 

34.17 

219.34 

261.43 

89.09 

22 

48  20 

4425.1 

33.67 

210.13 

differential  corrections  MI0-C0UR3C  EXECUTION  ACCUR^CT  OR8IT  OETERMINA TION  ACCURACV 


TOC- 

1 .0214 

"RA-2.5981 

TC3 

'.1117 

BAU 

.6221 

SCT  862.5  SCR 

466.7 

SC3 

23.2 

ST 

351  .2 

SR 

415.7 

SS 

354  .4 

ROE- 

1 .4611 

RRA  .7871 

RC3 

'.0055 

FAU 

.01014 

RRT  -.0522  RRF 

.0470 

RTF 

-.6332 

CRT 

.7146 

CRS 

-7622 

CST 

.9958 

FOE 

.4020 

FRA  .8094 

FC3 

- .021 1 

BSP 

2062 

SCB  900.7  R23 

'.0D04 

R13 

.6333 

LSA 

607.0 

MSA 

230.5 

SSA 

14.4 

BOE 

1 .7827 

BRA  2.5240 

0C3 

.1118 

FSP 

-48 

SCI  863.0  SC2 

465.8 

THA 

177.72 

ELI 

505.3 

El2 

202.1 

AlF 

51  .67 

LAUNCH 

DATE 

NOV  20  1968 

flight  time 

74.00 

ARRIVAL 

CATE 

FEB 

2 1969 

HELIOCENTRIC  CONIC  DISTANCE  133.345 

RL  147.80  LAL  .00  LOL  57.74  VL  15.753  DAL  34.86  A7L  88.37  MCA  34.45  SNA  85.75  ECC  .824?0  INC  1 .6335  V]  30.J45 

RP  107.64  LAP  .92  LOP  92.18  VP  30.303  GAP  -54.15  A7P  88.65  TAl  170.95  TAP  205.40  RCA  15.08  APO  1 56.43  V2  35.206 

RC  96.423  Gl  1.08  CP  -1.13  7AL  61.49  7AP  35.60  ETS  176.29  7AE  127.70  ETE  184  .24  7AC  44.69  ETC  156.20  CLP  35.59 

PLANETOCENTRIC  CONIC 

C3  384.278  VHL  19.603  ClA  -.50  RAL  356.13  RAO  6572,1  VEL  22.485  PTH  3.26  VHP  30.023  OPA  -22.00  RAP  511.16  ECC  7.3242 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  7 12  57  2800.32  -28.19  81 .85  261.15  92.80  7 59  37  2200.3  -27 . 50  73.25 

90.00  19  3 33  5475.45  28.27  253.07  261.69  88.34  20  34  48  4875.4  27.74  244.45 

100.00  8 34  4 2538.69  -29.76  62.52  261 .06  92.96  91622  1938.7  -29.03  53.79 

100.00  2025  7 5212.31  29.84  233.67  261.64  88.20  21  52  0 4612.3  29-27  224.91 

110.00  9 41  46  2326.74  -34.03  46.15  260.78  93.42  10  20  33  1726.7  -33.19  37.01 

110.00  21  33  54  4997.02  34.12  217,15  261.46  87.79  22  57  II  4397.0  33.44  207.97 

differential  corrections  MlO-COURSe  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0299 

TRA-2.4256 

TC3 

-.1190 

BAU 

.6122 

SCT 

900.5 

SCR 

472.5 

SC3  24.9 

ST 

368.9 

SR 

420.2 

SS 

370.6 

ROE-1 

1 .4189 

RRA 

.7701 

RC3 

-.0064 

FAU  .01012 

RRT 

-.0540 

RRF 

.0487 

RTF  -.6510 

CRT 

.7129 

CRS 

.7633 

CST 

.9956 

FOE 

.4190 

FRA 

.8385 

FC3 

- .0228 

BSP 

2255 

SCB 

1017.0 

R23 

'.0003 

R13  .6511 

LSA 

627.6 

MSA 

236.3 

SSA 

14.6 

BOE  1 

.7533 

BRA  2.5449 

0C3 

.1192 

FSP 

-53 

SCI 

901 .0 

SC2 

471  .6 

THA  177.76 

ELI 

518.3 

EL2 

209.7 

alf 

50.19 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  76.00  ARRIVAL  CATE  FEB  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  138.660 

RL  147.80  LAL  .00  LOL  57.74  VL  16.504  GAL  33.18  ATI  88.19  HCA  37.69  SMA  87.11  ECC  .79965  INC  1.8108  Vi  30.145 

RP  107.61  lap  1.11  LOP  95.41  VP  30.709  CAP  '51.84  ATP  88.57  TAL  169.99  TAP  207.68  RCA  17.45  APO  156.77  V2  35.214 

RC  94.200  gl  1.33  OP  -1.16  TAL  60.14  TAP  34.11  ETS  176.24  TAE  127.50  ETE  184.58  TAC  46.33  ETC  156.91  ClP  34.09 

PLANETOCENTRIC  CONIC 


C3  355.070 

VHL 

18.843 

OLA  .27 

RAL  357.28 

RAO  6572.0  VEL  21.826 

PTH  3.23 

VHP  28.997 

OPA  -21 .63 

RAP 

312.99 

ECC 

6.8435 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

11  50 

2815.99 

'28.24 

82.99 

262.08 

92.23 

7 58 

46 

2216.0 

'27.63 

74 .38 

90.00 

19 

13  49 

5443.47 

28.19 

250.74 

261.80 

87.17 

20  44 

32 

4843.5 

27.50 

242.14 

100.00 

8 

33  18 

2553.21 

'29.81 

63.60 

262.01 

92.39 

9 15 

51 

1953.2 

■29.16 

54  .85 

100.00 

20 

35  2 

5181 .49 

29-76 

231.38 

261.71 

87.00 

22  1 

24 

4581.5 

29.02 

222.65 

110.00 

9 

41  49 

2338.70 

'34.08 

47.08 

261.78 

92.87 

10  20 

48 

1738.7 

■33,30 

37.93 

110.00 

21 

43  0 

4968.76 

34.02 

214.95 

261.42 

86.49 

23  5 

48 

4368.8 

33,16 

205.81 

5IFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0411 

TRA' 

-2.4563 

TC3  '.1268 

BAU  .6030 

SCT 

941.5  SCR 

477.7  SC3 

26.8 

ST  388.1 

SR 

424.1 

SS 

387.4 

ROE- I .3763 

RRA 

.7521 

RC3  -.0075 

FAU  .01009 

RRT 

-.0553  WF 

.0502  RTF  - 

.6683 

CRT  .7116 

CRS 

.7644 

CST 

.9955 

FOE  .4367 

FRA 

.8684 

FC3  '.0246 

BSP  2392 

SCB 

1055.8  R23  ' 

.0005  R13 

.6684 

LSA  649.5 

MSA 

241  .9 

SSA 

14.8 

BOE  1 .7258 

BRA 

2.5689 

BC3  .1270 

FSP  -58 

SCI 

942.0  SC2 

476.7  THA  177.84 

Eli  532.2 

EL2 

217.3 

alf 

48.56 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  DATE  NOV  20  J 968  TlICHT  TIME  78.00  ARRIVAL  CATE  FE8  6 1969 


HELIOCENTRIC  CONK  DISTANCE  144.148 


RL  147,80 

LAL 

.00 

La  57.74 

VL  17.214 

GAL  31.62 

AZL  88.04 

HCA 

40.93 

SMA 

88.51 

ECC 

.77485 

INC 

I .9640 

VI 

30.145 

RP  107.59 

LAP 

1.29 

LOP  98.65 

VP  31,105 

CAP  -49.66 

AZP  88.52 

tal 

169.04 

tap 

209.96 

RCA 

19.93 

APO 

157.08 

V2 

35 .222 

RC  91 .981 

GL 

1.59 

CP  -1.19 

2Al  58.83 

ZAP  32.64 

ETS  176.18 

7AE 

127.36 

ETE 

184.94 

ZAC 

48.00 

ETC 

157.59 

CLP 

32.62 

PLANETOCENTRIC  CONK 

C3  328.214 

VHL 

18.117 

OLA  1 .03 

RAL  358.38 

RAO  6571 .8 

VEL  21.202 

PTH 

3.20 

VHP 

28.003 

DPA 

-21.22 

RAP 

314.85 

ECC 

6.4016 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTM 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

ID  35 

2831 .01 

-28.27 

84.09 

262.93 

91.68 

7 

57  46 

2231  .0 

27.74 

75.46 

90.00 

19 

23  51 

5411.28 

28.06 

248.39 

261 .83 

86.00 

20 

54  2 

4811.3 

27.21 

239.83 

100.00 

8 

32  24 

2567.09 

-29.84 

64.63 

262.87 

91.85 

9 

15  11 

1967.1 

*29.26 

55.87 

100.00 

20 

44  43 

5150.43 

29.62 

229.08 

261.70 

85.79 

22 

10  33 

4550.4 

28.72 

220.39 

no.oo 

9 

41  44 

2350.04 

-34.11 

47.96 

262.69 

92.34 

10  20  54 

1750.0 

*33.41 

38.79 

110.00 

21 

51  52 

4940.24 

33.88 

212.73 

261.3! 

85.19 

23 

14  12 

4340.2 

32.85 

203.65 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE- 1.0524 

TRA-2. 4874 

TC3 

-.1349  BAU 

.5931 

SCT 

904.3 

SCR 

482.3 

SC3 

28.8 

ST 

408.3 

SR 

427.5 

SS 

404.5 

ROE- 1.3336 

RRA  .7331 

RC3 

-.0086  FAU 

.01008 

RRT 

-.0565 

RRT 

.0516 

RTF 

-.6851 

CRT 

.7103 

CRS 

.7655 

CST 

.9953 

FOE  .4546 

FRA  .8987  FC3 

-.0266  BSP 

2532 

SC0 

1096,1 

R23 

-.0007 

R13 

.6852 

LSA 

672.1 

MSA 

247.3 

SSA 

15.1 

BOE  1.6989 

BRA  2.5932 

BC3 

.1352  FSP 

-63 

SCI 

904. r 

SC2 

481.3 

THA 

177.92 

ELI 

546.8 

EL2 

224.7 

ALF 

46.85 

launch  date  NOV  20  1968 

Flight 

TINE 

80.00 

ARRIVAL 

DATE 

FEB 

8 1969 

HELIOCENTRIC  CONIC  OlSTANCC  149.741 


RL  147.80 

LAL 

.00 

La  57.74 

VL  17.886 

CAL  30.19  AIL  87.90  HCA  44.17 

SNA  89.92 

ECC 

.74996 

INC 

2.0985 

Vi 

30.145 

RP  207.57 

LAP 

1.46 

LOP  101.89 

VP  31 .489 

CAP  -47.50  ATP  00.49 

tal  168.09 

TAP  212.25 

RCA 

22.48 

APO 

157.35 

V2 

35.229 

- 

RC  89.765 

GL 

1.86 

CP  -1.22  7AL  57,57 

7AP  3J  .20  ETS  J76.1J 

7AE  127.28 

ETE  185.31 

ZAC 

49.69 

ETC 

158.23 

CLP 

31 .18 

PLANETOCENTRIC  CONIC 

r 

C3  303.492 

17.421 

OLA  1.78 

RAL  359.43  RAO  657J.T  VEL  20. 6M 

PTH  3.17 

VHP  27.039 

DPA 

-20.80  RAP 

316.71 

ECC 

5.9947 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

7 

9 11 

2845.39 

-28.30 

85.14  263.69 

91.15 

7 56  36 

2245.4 

■27.84 

76.51 

90.00 

19 

33  40 

5378.81 

27.88 

246.03  261.80 

84.83 

21  3 19 

4778.8 

26.87 

237.51 

100.00 

8 

31  21 

2580.34 

-29.87 

65.61  263.65 

91.33 

9 14  22 

1980.3 

■29.36 

56.84 

100,00 

20 

94  11 

5119.10 

29.44 

226.77  261.63 

84.59 

22  19  ^ 

4519.1 

28.38 

218.13 

r 

110.00 

9 

41  30 

2360.77 

-34.14 

48.80  263.51 

91 .85 

10  20  51 

1760.8 

■33.51 

39.62 

1 

110.00 

22 

0 31 

4911.43 

33.70 

210.50  261.13 

83.88 

23  22  23 

4311.4 

32.48 

201  .48 

- 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

r 

TOE- 1.0633 

TRA- 

-2.5182 

TC3  -.1432 

BAU  .5824 

SCT  1028.5  SCR 

486.3  SC3 

30.9 

ST 

429.3 

SR 

430.3 

SS 

422.0 

ROC-1 .2908 

RRA 

.7132  RC3  -.0099  FAU  .01009 

RRT  -.0576  RRF 

.0529  RTF  - 

.7012 

CRT 

.7089 

CRS 

.7664 

CST 

.9951 

FDE  .4730 

FRA 

.9296 

FC3  -.0288  BSP  2686 

see  1157.7  R23  - 

.0009  R13 

.7013 

LSA 

695.5 

MSA 

252.3 

SSA 

15.3 

BOE  1.6723 

BRA 

2.6JT2 

BC3  .1435 

FSP  -68 

SCI  1029.0  SC2 

485.3  THA  177.99 

ELI 

561  .9 

EL2 

231  ,9 

ALF 

45.10 

- 

LAUNCH  DATE 

NOV 

20  I960 

Flight  time 

82.00 

ARRIVAL 

DATE 

FEB 

10  1969 

§ 

HELIOCENTRIC  CONIC  DISTANCE  155.450 

RL  147.80  LAL  .00  LOL  57.74  VL  18.520  CAL  28.84  A7L  87.78  HCA  47.41  SMA  91.35  ECC  .72512  INC  2,2182  VI  30. M5 

RP  107.55  LAP  1.63  LOP  105.13  VP  31 .860  CAP  -45.60  A7P  88.50  TAL  167.14  TAP  214.55  RCA  25.11  APO  157.58  V2  35.235 

RC  87,555  CL  2.15  CP  -1 .26  7AL  56.35  7AP  29.77  ETS  176.02  7AE  127.27  £TE  185.70  7AC  5l  .41  ETC  1 58 .83  ClP  29.75 

Plane  TOC  entr  i c conic 

C3  280.714  VHL  16.755  DLA  2.53  RAL  .45  RAO  6571  .6  VEL  20.051  PTH  3.14  VHP  26.103  DPA  -20.36  RAP  318.59  ECC  5.6198 


LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

7 7 39 

2859 

.15 

-28.31 

86.15 

264.37  90.65 

7 55 

18 

2259.2 

-27.92 

77.50 

90.00 

19  43  16 

5346 

.04 

27.66 

243.66 

261.70  83.66 

21  12 

22 

4746.0 

26.49 

235.19 

100.00 

6 30  10 

2592 

.97 

-29.88 

66.55 

264.35  90-84 

9 13 

23 

1993.0 

-29.45 

57.77 

100.00 

21  3 26 

5087 

.45 

29.22 

224.44 

261.50  83.38 

22  28 

13 

4487.4 

27.99 

215.85 

- 

110.00 

9 41  7 

2370.89 

-34.16 

49.59 

264.25  91.38 

10  20 

38 

1770.9 

-33.59 

40,39 

110.00 

22  8 58 

4882.30 

33.46 

208.26 

260.88  82.57 

23  30 

20 

4282.3 

32.07 

199.30 

- 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

= 

TOE-1 .0742 

TRA-2. 5489 

TC3  - 

.1518 

BAU  .5711 

SCT 

1074.6  SCR  489.6  SC3 

33.2 

ST  451.3 

SR  432.6 

SS 

439.8 

ROE-1 .2478 

RRA  .6926 

RC3  - 

.0113 

FAU  .01010 

RRT 

-.0586  RRF  .0542  RTF  - 

.7167 

CRT  .7076 

CRS  .7674 

CST 

.9949 

FOE  .4918 

FRA  .9611 

FC3  - 

.0312 

BSP  2843 

SC6 

1180.9  R23  -.0012  R13 

.7168 

LSA  719.8 

MSA  256.9 

SSA 

15.4 

BOE  1.6465 

BRA  2.6413 

BC3 

.1522  FSP  -75 

SCI 

1075. J SC2  488.5  THA  178.07 

ELI  577.8 

El2  238.8 

Alf 

43.29 

LAUNCH  DATE  NOV  20  1968 

flight  time  84.00 

arrival  cate 

FEB 

12  1969 

heliocentric  CONK 

DISTANCE  161.270 

RL  147.80 

LAL  .00 

La 

57.74 

VL  19.118 

CAL  27. 

50  *7U  07.67  HCA  50.65 

SMA  92.79 

ECC  .70043 

INC  2.3261 

VI 

30.145 

RP  107.53 

LAP  1 .80 

LOP  108.37 

VP  32.218 

CAP  -43. 

70  *7P  00.52  Ml  166.20 

tap  216.85 

RCA  27.80 

APO  157.7B 

V2 

35.240 

RC  85.353 

CL  2.45 

CP 

-1.30 

2AL  55.18 

ZAP  28. 

37  ETS  175.91  7«  127.31 

ETE  186.11 

ZAC  53.16 

ETC  159.41 

CLP 

28.34 

PLANETOCENTRIC  CONK 

C3  259.709 

VHL  16,115 

DLA 

3.28 

RAL  1 .41 

RAO  6571 

.5  VEL  19.520  PTH  3.11 

VHP  25 

.194 

DPA  -19.89 

RAP  320.48 

ECC 

5.2741 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 5 57 

2872 

.31 

-28.32 

87.11 

264.96  90.16 

7 53 

49 

2272.3 

-27.99 

78 .46 

90.00  19  52  40  5312.91  27.38  241.27  261.53  82.49  21  21  13  4712.9  26.06  232.86 

100.00  8 28  50  2605.00  -29.89  67,44  264.95  90.37  9 12  15  2005.0  -29.52  58.66 

100.00  2l  1229  5055.45  28.94  222.10  261.29  82.18  22  36  45  4455.4  27.56  213.57 

110.00  94035  2380.41  -34.17  50.34  264.90  90.94  102015  1780.4  -33.66  41.13 

110.00  22  17  13  4852-80  33.18  206.00  260.57  81.27  23  38  6 4252.8  31.62  197.13 

differential  CORRECTIONS  NIO-COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1 .0850  TRA-2. 5791  TC3  -.1605  BAU  .5592  SCT  1122.5  SCR  492.3  SC3  35.6  ST  474.3  SR  434.3  5S  458.1 

RDE-1.2047  RRA  .6712  RC3  -.0128  FAU  .OlOM  RRT  -.0595  RRF  .0553  RTF  -.7316  CRT  .7063  CRS  .7683  CST  .9946 

FOE  .5111  FRA  .9932  FC3  -.0338  BSP  3009  SOB  1225.7  R23  -.0015  R13  .7317  L5A  745.0  MSA  261.1  5SA  15.6 

BOE  1.6213  BRA  2.6650  8C3  .1611  FSP  -81  SGI  1123.0  SC2  491.2  THA  178.15  ElI  594.5  El2  245.3  Alf  41.44 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  > 


LAUNCH  CATE  NOV  20  1968  FLIGHT  TIME  86.00  ARRIVAL  CATE  FE6  U 1969 

HELIOCENTRIC  CONIC  DISTANCE  167. 19A 

Rl  147.80  LAL  .00  LOt  57.74  VL  19.684  GAL  26.40  A7L  87.58  HCA  53.90  5MA  94.23  ECC  .67600  INC  2.4244  VI  30.145 

RP  107.52  LAP  1.96  LOP  111.61  VP  32.562  GAP  -41.90  A7P  88.57  TAL  165.27  TAP  219.17  RCA  30.53  APO  1 57.93  V2  35.245 

RC  83.158  GL  2.76  GP  *1.34  7AL  54.05  7AP  26.98  ETS  175.78  7A£  127.42  ETE  186.54  7AC  54.93  ETC  1 59.95  CLP  26.95 

Plane TocENTRi c conic 

C3  240,327  VHL  15.502  OLA  4.02  RAL  2.33  RAO  6571  .4  VEL  19.017  PTH  3.08  VHP  24.312  OPA  *19.40  RAP  322.38  ECC  4,9552 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 4 6 

2884  .89 

-26.32 

88.03 

265.47 

89.70 

7 52  11 

2284.9 

-28.06 

79.37 

90.00 

20  1 53 

5279.38 

27.06 

238.87 

261 .30 

81 .33 

21  29  53 

4679.4 

25.59 

230.52 

100.00 

8 27  19 

2616.45 

'29.89 

68.29 

265.46 

89.92 

9 10  56 

2016.5 

*29.58 

59.50 

100.00 

21  21  21 

5023 .05 

28,62 

219.75 

261 .02 

80.98 

22  45  4 

4423.0 

27.08 

211  .29 

110.00 

9 39  53 

2389.35 

-34.18 

51.03 

265.46 

90.53 

10  19  42 

1789.3 

-33.73 

41  .82 

110.00 

22  25  17 

4822.91 

32.85 

205.74 

260.20 

79.96 

23  45  40 

4222.9 

31 .12 

194 .94 

DIFFERENTIAL  CORRECTIONS  MIO*COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 


TOE-1 .0954 

TRA-2.6084 

TC3 

-.1695 

BAU 

.5466 

SCT 

1172.2  SCR  494.2 

SC3 

38.2 

ST 

498.2 

SR 

435.4 

SS 

476.8 

ROE-1 

.1617 

RRA 

.6493 

RC3 

-.0146 

FAU 

.01019 

RRT 

-.0603  RRF  .0564 

RTF  -.7459 

CRT 

.7050 

CRS 

.7692 

CST 

.9944 

FOE 

.5309 

FRA 

1 .0261 

FC3 

-.0367 

BSP 

3186 

SGB 

1272.1  R23  -.0018 

R13 

.7460 

LSA 

771 .1 

MSA 

264  .9 

SSA 

15.8 

BOE  1 

.5967 

BRA  2.6880 

BC3 

.1701 

FSP 

-88 

SCI 

1172.6  SC2  493.1 

THA  178.23 

Eli 

612.0 

EL2 

251  .3 

ALF 

39 . 5 7 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  88.00  ARRIVAL  DATE  FEB  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  173.213 


RL  147.80 

LAL 

.00 

LOL  57.74 

VL  20.216 

CAL  25.28 

AZL  87.49  HCA 

57.14 

SMA 

95.68 

ECC 

.65191 

INC 

2.5150 

VI 

30.145 

RP  107.51 

LAP 

2.11 

LOP  114.86 

VP  32.892 

GAP  -40.17 

AZP  88.63 

TAL 

164.36 

TAP 

221.50 

RCA 

33.30 

APO 

158.05 

V2 

35.249 

RC  80.975 

CL 

3.08 

CP  -1.39 

ZAl  52.96 

ZAP  25.61 

ETS  175.62 

ZAE 

127.59 

ETE 

186.99 

ZAC 

56 . 72 

ETC 

160.46 

CLP 

25.57 

PLANETOCENTRIC  CONIC 

C3  222.435 

VHL 

14.914 

OLA  4.75 

RAL  3.21 

RAO  6571 .3 

VEL  18.541 

PTH 

3.05 

VHP 

23.454 

OPA 

-18.89 

RAP 

324 .29 

ECC 

4.6607 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

2 4 

2896.92 

-28.31 

88.91 

265.89 

89.26 

7 

50  21 

2296.9 

■2S.ll 

80.25 

90.00 

20 

10  56 

5245.40 

26.69 

236.46 

261 .00 

80.17 

21 

38  21 

4645.4 

25.06 

228.17 

100.00 

8 

25  39 

2627.34 

-29.89 

69.10 

265.91 

89.49 

9 

9 26 

2027.3 

29.64 

60.31 

100.00 

21 

30  2 

4990.21 

28.25 

217.38 

260.69 

79.79 

22 

53  12 

4390.2 

26.55 

208.99 

110.00 

9 

39  1 

2397.72 

-34.18 

51.69 

265.93 

90.14 

10 

18  59 

1797.7 

'33.79 

42.47 

110.00 

22 

33  9 

4792.60 

32.47 

201.45 

259.76 

78.66 

23 

53  2 

4192.6 

30.56 

192.75 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCWACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 1057  TRA-2.6369  TC3  -.1786  BAU  -5334  SOT  1223.7  SCR  495.5  503  41.1  ST  523.2  SR  435.8  5S  496,0 

ROE-1.1187  RRA  .6268  RC3  -.0164  FAU  .01025  RRT  -.0609  RRF  .0574  RTF  -.7596  CRT  .7038  CR5  .7701  CST  .9942 

FOE  .5514  FRA  1 .0598  FC3  -.0399  8SP  3369  SC6  1320.2  R23  -.0021  R13  .7597  LSA  798.4  MSA  268.2  SSA  15.9 

0OE  1 ,5729  BRA  2.7103  BC3  .1794  FSP  -96  SOI  1224.2  SC2  494.4  THA  178.31  ELl  630.6  El2  256.9  ALF  37.69 


LAUNCH  CATE  NOV  20  1968  FLIGHT  TIME  90.00  ARRIVAL  CAT£  FEB  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  179.323 

RL  147.80  LAL  .00  LOL  57.74  VL  20.722  GAL  24.21-A7L  87.40  HCA  60.39  SMA  97.12  ECC  .62824  INC  2.5991  Vi  30.145 

RP  107.50  LAP  2.26  LOP  118.10  VP  33.208  GAP  -38.51  A7P  88.72  TAL  163.46  TAP  223.84  RCA  36.11  APO  158.14  V2  35.253 

RC  78.802  Gl  3.42  CP  -1.44  7Al  51  .93  7AP  24,25  ETS  175.43  7AE  127.84  ETE  187.46  7AC  58.53  ETC  160.94  CLP  24.21 

PLANETOCENTRIC  CONIC 

C3  205.912  VHL  14.350  DlA  5.48  RAL  4.05  RAO  6571.2  VEL  18.090  PTH  3,01  VHP  22.620  OPA  -18.37  RAP  326.20  ECC  4.3888 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 59  52 

2908.43 

'28.30 

89.75 

266.23 

68.84 

7 

48  20 

2308.4 

-28.16 

81  .09 

90.00 

20  19  48 

5210.95 

26.27 

234.02 

260.65 

79.02 

21 

46  39 

■ 4610.9 

24.49 

225.81 

100.00 

8 23  48 

2637.71 

-29.88 

69.87 

266.26 

89.09 

9 

7 46 

2037.7 

-29.69 

61  .07 

100.00 

21  38  33 

4956.90 

27.82 

215.00 

260.31 

78.60 

23 

1 10 

4356.9 

25.97 

206.69 

110.00 

9 37  59 

2405.55 

-34.18 

52.30 

266.31 

89.78 

10 

16  4 

1805.6 

-33.84 

4 3.07 

110.00 

22  40  51 

4761 .82 

32.03 

199.16 

259.27 

77.37 

24 

0 13 

4161  .8 

29.96 

190,56 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TDE-I.I153  TRA-2,6637  TC3  -.1878  BAU  .5194  SOT  1276.8  SGR  496.0  SC3  44.1  ST  548.9  SR  435.6  SS  515.7 

ROE-1. 0757  RRA  .6040  RC3  -.0185  FAU  .01034  RRT  -.0615  RRT  .0584  RTF  -.7727  CRT  .7026  CRS  .7710  CST  .9939 

FOE  .5726  FRA  1.0943  FC3  -.0435  BSP  3571  SOB  1369.8  R23  -.0025  R13  .7728  LSA  826.6  MSA  271.0  SSA  16.1 

BOE  1.5496  BRA  2.7313  BC3  .1887  FSP  -105  SCI  1277.2  SC2  494.9  THA  178.39  ElI  650.1  261  .8  AlF  35.82 

LAUNCH  DATE  NOV  20  1966  FLIGHT  TIME  92-00  ARRIVAL  DATE  FEB  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  185.518 

RL  147.80  LAL  -00  LOL  57.74  VL  21.197  CAL  23.20  A7L  87.32  HCA  63.63  SMA  98.56  ECC  .60506  INC  2.6780  VI  30.145 

RP  107.49  LAP  2.40  LOP  121.35  VP  33.509  CAP  -36.92  A2P  88.81  TAL  162.57  TAP  226.21  RCA  38.93  APO  158.20  V2  35.255 

RC  76.644  CL  3.78  CP  *1.49  7AL  50.93  2AP  22.91  ETS  175.19  ZA€  128.15  ETE  187.96  2AC  60.36  ETC  161.40  CLP  22.87 

PLANETOCENTRIC  CONIC 

C3  190.651  VHL  13.808  OLA  6.21  RAL  4.84  RAO  657J  .0  VEL  17.663  PTH  2.98  VHP  21.810  OPA  -17.82  RAP  328.12  ECC  4.1376 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 57  28  2919.46  -28.28  90.56  266.48  88.44  7 46  8 2319.5  -28.20  81.89 

90.00  20  28  31  5175.97  25.79  231.57  260.24  77.89  21  54  47  4576.0  23.86  223.43 

100.00  8 21  46  2647.58  -29.87  70.61  266.53  88.70  9 5 53  2047.6  *29.73  61.81 

100.00  21  46  54  4923.08  27i,34  212.60  259.86  77.43  23  8 57  4323.1  25.34  204.37 

110.00  9 36  46  2412.87  -34 .J8  52.87  266.61  89.44  10  16  59  l$tZ.9  -33.88  43.64 

110.00  22  48  24  4730.56  31.54  196.85  258.72  76.09  24  714  4130.6  29.31  188.36 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1279  TRA-2.6923  TC3  -.1977  BAU  .5066  SGT  1334,2  SCR  495.8  SC3  47.4  ST  577.1  SR  434.7  SS  536.3 

ROE-1.0329  RRA  .5808  RC3  -.0208  FAU  .01043  RRT  -.0613  RRF  .0590  RTF  -.7851  CRT  .7020  CRS  .7720  CST  .9937 

FOE  .5950  FRA  1.1302  FC3  -.0474  BSP  3704  SCB  1423.3  R23  -.0033  R13  .7852  LSA  857.1  MSA  273.3  SSA  16.2 

BOE  1.5294  BRA  2.7542  BC3  .1988  FSP  -113  SCI  1334.6  SC2  494.7  THA  178.49  ELl  671.8  El2  266.0  AlF  33.88 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  ?0  196S 


niCHT  TIME  94.00 


AffffiVAL  CATE  FE6  Z2  1969 


heliocentric  conic 

RL  147. fJO  LAL  .00  LOL  57*74  VL  21.646 

RP  107.48  LAP  2,53  LOP  124.60  VP  33.797 

RC  74.503  Gl  4.15  CP  -1.55  7Al  49.90 

planctocentric  ccnic 


distance  191.790 

cal  22.24  a2l  07.25  HCA  66.00  SMA  99.99  ECC  .58240  InC  2.7527  Vl  30.145 

CAP  -35.39  A7P  86.92  TAL  161.70  TAP  228.59  RCA  41.76  aPO  156.22  V2  35.257 

ZAP  21.56  tTS  174.91  ZAE  126.54  ETE  166.49  ZAC  62.20  ETC  161  .64  CLP  21.53 


C3  176.554 

VHL  13.267 

CLA  6.94 

RAL  5.59 

RAO  6570.9 

VEL  17.259 

PTH  2.95 

VHP  21 .022 

OPA  -17.26 

RAP  330.03 

ECC  3.9056 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TI>« 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

90.00 

6 54  52 

2930.05 

-26.26 

91.33 

266.65 

68 .05 

7 43  4^ 

2330.1 

-26.23 

62.67 

90.00 

20  37  5 

5140.43 

25.26 

229.10 

259.77 

76.76 

22  2 46 

4540.4 

23.19 

221 .05 

100.00 

6 19  32 

2657.00 

-29.65 

71.31 

266.71 

68.33 

9 3 49 

2057.0 

-29.76 

62.50 

too. 00 

21  55  7 

4666.71 

26.61 

210.16 

259.36 

76.26 

23  16  35 

4266.7 

24.66 

202.04 

110,00 

9 35  21 

2419.70 

-34,17 

53.40 

266.62 

89.13 

10  15  41 

1619. 7 

-33.92 

44 .1  7 

no. 00 

22  55  47 

4696 . 76 

31 .00 

194.53 

256.12 

74,61 

24  14  5 

4096.6 

28.60 

186.15 

OIFPEffENTIAL  CORRECTIONS 
T0e-1.1406  TRA-2.7J99  TC3  -.2076  BAU  .4936 

ROE  -.9903  RRA  .5575  RC3  -.0232  FAU  .01053 

FOE  .6165  FRA  1.1673  FC3  -.0517  BSP  3632 

60E  1.5107  BRA  2.7764  0C3  .2091  FSP  -122 


MIC-COURSC  EXECUTION  ACCURACV 
SOT  1393.9  SCR  494.6  SC3  50.9 

RRT  -.0606  RRF  .0596  RTF  -.7970 

see  1479.1  R23  -.13042  R13  .7970 

SCI  1394.3  SC2  493.7  THA  176.59 


ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 

LSA 

Eli 


606.6  SR 
.7017  CRS 
669.2  MSA 
695.0  El2 


433.2  SS 
.7731  CST 
274.9  SSA 
269.4  ALF 


557.7 
.9936 
16.4 
31  .97 


launch  date  NOV  20  1966 


Flight  time  96.00 


ARRIVAL  CATE  FEB  24  1969 


heliocentric  ccnic 


DISTANCE  196.136 


RL  147.60 

LAL  .00 

LOL  57.74 

VL  22.069 

CAL  21.33 

AZL  87.18 

HCA 

70.13 

SMA  101.40 

ECC  .56032 

INC  2.6236 

VI 

30.145 

■ 

RP  107.46 

LAP  2.66 

LOP  127.65 

VP  34 .071 

CAP  -33.93 

AZP  89.04 

TAL 

160.86 

tap  230.96 

RCA  44 . 56 

APO  156.22 

V2 

35.256 

- 

RC  72.361 

Gl  4.54 

OP  '1.61 

ZAL  49.08 

ZAP  20.27 

ETS  174.56 

ZAE 

129.01 

ETE  169.05 

ZAC  64 .06 

ETC  162.25 

CLP 

20.21 

- 

PLANETOCENTRIC  CONIC 

C3  163.540 

VHL  12.788 

OLA  7.67 

RAL  6.30 

RAO  6570.8 

VEL  16.878 

PTH 

2.91 

VHP  20.256 

CPA  -16.69 

RAP  331.95 

ECC 

3.6915 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ^SC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

6 52  3 

2940.27 

-28.23 

92.0B 

266.73 

87.67 

7 41  3 

2340.3 

-26.25 

63.4] 

90.00 

20  45  32 

5104.28 

24.67 

226.62 

259.25 

75.64 

22  10  36 

4504.3 

22.46 

216.65 

s 

100.00 

6 17  5 

2666.02 

-29.83 

7l  .98 

266.00 

87.98 

9 1 31 

2066.0 

-29,79 

63.17 

1 

too. 00 

22  3 11 

4853.77 

26.22 

207.75 

256.81 

75.11 

23  24  5 

4253.6 

23.92 

199,7] 

f 

UO.OO 

9 33  45 

2426.09 

-34.17 

53.90 

266.94 

86.83 

10  14  11 

1626.1 

-33.95 

44.66 

= 

110.00 

23  3 1 

4666.46 

30.40 

192.21 

257.48 

73,56 

24  20  47 

4066.5 

27.65 

163.94 

differential  CORRECTIONS 
TOE- 1.1 737  TRA'2.7661  TC3 
ROE  -.9479  RRA  .J 
FOE  .6456  FRA  I .1 
0OE  1 .5067  BRA  2.6172  BC3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TC3 

-.2231 

BAU 

.4910 

SCT 

1471 .6 

SCR 

493.0  SC3 

54.8 

ST 

646.2 

SR 

430.6 

SS 

562.0 

RC3 

- .0258 

FAU 

.01053 

RRT 

-.0564 

RRF 

.0590  RTF 

-.8076 

CRT 

.704  7 

CRS 

.7747 

CST 

.9936 

FC3 

-.0557 

BSP 

3482 

sea 

1552.0 

R23 

-.0077  R13 

.8076 

lSA 

930.5 

MSA 

275,3 

SSA 

16.7 

BC3 

.2246 

FSP 

-126 

SCI 

1471 .9 

SC2 

492.1  THA 

176.76 

ELI 

727.7 

El2 

271  .4 

alf 

29.70 

- 

LAUNCH  CATE  NOV  20  1966 


Flight  time  96.00 


arrival  cate  FEB  26  1969 


HELIOCENTRIC  CONIC 
Rt  147.60  LAL  .00  LOL  57.74 

RP  107.48  LAP  2.77  LOP  131.10 

RC  70.281  CL  4.95  GP  -1.68 

PlANETOCENTRIC  ccnic 


DISTANCE  204.541 

VL  22.466  CAL  20.45  AZL  67*11  HCA  73.36  SMA  102.60 

VP  34.331  CAP  -32.51  AZP  89.17  TAl  160.03  TAP  233.40 

ZAL  48.23  ZAP  18.96  ETS  174*14  ZAE  129.56  ETE  169.65 


nn  2.66  VHP  19.510 
INJ  AZMTH  INJ  TIME 


C3  151 .484 

VHL  12.306 

OLA  6.40 

RAL  6,95 

RAD  6570.6 

VEL  16.517 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 46  59 

2950.10 

-26.20 

92.60 

266.72 

90.00 

20  53  51 

5067.49 

24.03 

224.12 

256.66 

100.00 

6 14  24 

2674 .63 

-29.61 

72.62 

266.60 

100.00 

22  11  7 

4616.19 

25.56 

205.30 

256.20 

110.00 

9 31  55 

2432.03 

-34.16 

54.37 

266.97 

UO.OO 

23  ID  5 

4633,56 

29.74 

189.67 

256.76 

differential  CORRECTIONS 
TOE-1.1164  TRA'2.7200  TC3  -.2154  BAU  .4402 

ROE  -.9062  RRA  .5101  RC3  -.0266  FAU  .01113 

FOE  .6617  FRA  I .2363  FC3  -.0636  BSP  5295 

BCE  1.4379  BRA  2.7674  6C3  .2173  FSP  -157 


87.32  7 38  9 

74.55  22  16  16 

67.65  6 56  59 

73.96  23  31  25 

86.56  10  12  27 

72.32  24  27  19 

MID-COURSE  EXECUTION  ACCURACY 

SCT  1479,7  SCR  490.5  SC3  56.5 
RRT  -.0693  RRT 
see  1556.9  R23 
SCI  1460.2  SC2 


0633  RTF  -.6209 
.0006  RI3  .6209 
469.2  THA  176.52 


LAUNCH  DATE  NOV  20  1966 


flight  time  100.00 


heliocentric  CCNIC 


RL 

147.60  LAL 

.00 

LOL 

57.74 

VL 

22.844 

RP 

107.46  LAP 

2, as 

LOP 

134.35 

VP 

34.578 

RC 

66.209  CL 

5.38 

CP 

-1.76 

ZAL 

47.42 

PLANETOCENTRIC  CCHIC 

C3 

140.380  VHL 

11.848 

OLA 

9.12 

RAL 

7.57 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

90.00 

6 

45 

41 

2959.73 

-28.17 

90.00 

21 

2 

4 

5030.03 

23.33 

100.00 

8 

n 

29 

2683.00 

-29.78 

100.00 

22 

16 

57 

4781 .99 

24.87 

UO.OO 

9 

29 

53 

2437.67 

-34.15 

UO.OO 

23 

17 

3 

4600.09 

29.03 

differential  CORRECTIONS 
TOE-1.1361  TRA-2.7513  TC3  -.2274  BAU  .4309 

ROE  -.6645  RRA  .4666  RC3  -.0319  FAU  .01125 

FOE  .6699  fra  1.2605  FC3  -.0694  BSP  5220 

BOE  1.4292  BRA  2.7940  6C3  .2296  FSP  -166 


distance  211.013 


CAL  ]$.6l  AZL  07.04 

HCA 

76.62 

SMA 

104 

.17 

CAP  -31.15  AZP  09.32 

TAL 

159.22 

TAP 

235 

.84 

ZAP  17.67  ETS  173.62 

ZAE 

130.19 

ETE 

190 

1.29 

RAO  6570. 

5 VEL  16.177 

PTH 

2.84 

VHP 

18. 

785 

INJ  tONC 

, INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

93.50 

266.64 

86.97 

7 

55 

1 

221.60 

258.07 

73.47 

22 

25 

54 

73.24 

266.73 

87.32 

8 

56 

12 

202.84 

257.55 

7^.86 

23 

38 

39 

54.81 

266.93 

88.30 

10 

10 

31 

187.53 

256.04 

7l, ID 

24 

33 

43 

MIO- 

COURSE  EXECUTION 

ACCURACY 

SCT 

1552.1  SCR 

487.2  SC3 

63.0 

RRT 

-.0667  RRf 

.0633  RTF  - 

.0307 

SC6 

1626.8  - 

.0019  R13 

.0307 

SCI 

1552.5  SC2 

486.0  THA  176.67 

ECC  .53662 

INC  2.8920 

VI 

30 . 1 4 5 

RCA  47.41 

APO  156.19 

V2 

35.259 

ZAC  65.93 

ETC  162.64 

CLP 

16.69 

DPA  -16.10 

RAP  333.67 

ECC 

3.4930 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2350.1 

-26.27 

64.13 

4467.5 

21  .66 

216.23 

2074.6 

-29.62 

63.61 

4216.2 

23.13 

197.36 

1032.0 

-33,96 

45.13 

4033.6 

27.04 

161 .73 

ORBIT  determination  ACCURACY 


ST 

646.4 

SR 

426.0 

3S 

597.0 

CRT 

.6927 

CRS 

.7741 

CST 

.9921 

LSA 

936.0 

MSA 

276.1 

SSA 

16.3 

ELI 

724.7 

EL2 

275.3 

alf 

29.26 

ARRIVAL 

CATE 

FEB 

26  1969 

ECC  .51796 

INC 

2.9580 

VJ 

30.145 

RCA  50.21 

APO 

1 50 . 1 3 

V2 

35.259 

ZAC  67.61 

ETC 

163.01 

CLP 

17.56 

DPA  -15.50 

RAP 

335.79 

ECC 

3.3103 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2359.7 

26.29 

64  .64 

4430.0 

20.64 

213.61 

2063.0 

'29.84 

64.4  3 

4102.0 

22.29 

195.00 

1837.7 

-34.00 

45.56 

4000.1 

26.17 

179.51 

ORBIT  determination  ACCURACY 

ST  683,1 

SR 

424.1 

SS 

621  .6 

CRT  .6945 

CRS 

.7756 

CST 

.9921 

LSA  977.6 

MSA 

277.7 

SSA 

16.5 

ELI  755.2  EL2 

276.0 

alf 

27.27 

60 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  NOV  20  1968 

HELIOCENTRIC  CONIC 
RL  U7.80  LAL  .00  LOL 

RP  107.48  LAP  2.98  LOP  1 

RC  66.167  GL  5.83  OP 

PLANE TOCENTRIC  CONIC 


flight  TIME  102.00 
distance  217.540 

57.74  VL  23.198  GAL  18.81  A7L  86.98  MCA 

37.60  VP  34.812  GAP  -29.84  A7P  89.47  TAl  1 

-1.84  7AL  46.65  7AP  16.38  ET5  172.98  7AE  1 


VEL  15.858  PTH  2.81 
INJ  RT  ASC  INJ  A7MTH 


C3  150.128 

VHL  11.407 

CLA  9.85 

RAL  8.14 

RAO  6570.4 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 42  7 

2969 . 1 7 

-28 . 1 5 

94.19 

90.00 

21  10  12 

4991 .86 

22.56 

219.06 

100.00 

8 8 20 

2691 .14 

-29.76 

73.84 

100.00 

22  26  41 

4745.12 

24.11 

200.37 

110.00 

9 27  37 

2443.01 

-34.13 

55.22 

110.00 

23  23  53 

4566.01 

28.25 

185.18 

266.47 

257.41 

266.57 

256.86 

266.80 

255.26 


86.62 

72.42 

87.00 

71.77 

88.05 

69.90 


VHP  18.081 
INJ  TIME 

7 31  37 

22  33  24 

8 53  II 

23  45  46 

W 8 20 

24  39  59 


ARRIVAL  CATE 

MAR 

2 1969 

ECC  .49780 

INC  5.0222 

VI 

30 . U 5 

RCA  52.99 

APO  158.05 

V2 

35.257 

ZAC  69.71 

ETC  163.36 

CLP 

16.28 

OPA  '14.89 

RAP  337.71 

ECC 

3.1416 

PO  CSTTIM 

INJ  2 LAT 

INJ 

2 LONG 

2369.2 

-28.30 

85.53 

4391 .9 

19.95 

211 .36 

2091 .1 

-29.85 

65.04 

4145.1 

21  .40 

192.63 

1843.0 

-34.03 

45.98 

3966,0 

25.25 

177.29 

DIFFERENTIAL  CORRECTIONS 


TCE- 

■1 .1598 

TRA- 

•2.7805 

TC3 

-.2397 

6AU 

.4215 

ROE 

-.8232 

RRA 

.4636 

RC3 

-.0353 

FAU 

.01139 

FDE 

.7199 

FRA 

1 .3245 

FC3 

-.0758 

BSP 

5147 

BCE 

1 .4223 

BRA 

2.8189 

6C3 

.2423 

FSP 

-176 

LAUNCH  CATE  NOV  20  1968 

HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOL  57.74 

RP  107.49  LAP  3.06  LOP  140.85 

RC  64.161  CL  6.29  GP  -1.94 

PLANETOCENTRIC  CONIC 
C3  120.663  VHL  10.985  OLA  10.59 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
6 38  17  2978.50 

21  18  16  4952.95 

8 4 54 


MiO'COURSe  EXECUTION  ACCURACV 
SCT  1627.2  SCR  483.0  SG3  67.8 

RRT  -.0638  RRF  .0632  RTF  -.8400 

see  1697.3  R23  -.0045  R13  .8400 

SCI  1627.5  SC2  481.9  THA  178.81 

FLICHT  TIME  104.00 


DISTANCE  224.117 

VL  23.532  CAL  18.04  A7L  86.91  HCA  83.12  SMA  106.85 

VP  35.033  CAP  -28.57  A7P  89.63  TAL  157.68  TAP  240.80 

7AL  45.94  7AP  15.10  ETS  172.18  7AE  131.73  ETE  191.70 


ORBIT  DETERMINATION  ACCURACY 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2699.14 

22  34  20  4707.54 

9 25  7 2448.13 

23  30  36  4531.32 


RAL  8.67 
INJ  LAT 
'28.09 
21. 7 A 
-29.73 
23.29 
-34.12 
27.42 


3 VEL  15.556  PTH  2.77  VHP  J7.396 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


86.28 


differential  CORRECTIONS 


RAO  6570 
INJ  LONG 
94.87 
216.50 
74.43 
197.88 
55.62 
182.82 

MIO-COURSC  EXECUTION  ACCURACY 


ST 

721  ,4 

SR 

419.5 

SS 

647.5 

CRT 

.6964 

CRS 

.7771 

CST 

.9922 

LSA 

1019.3 

MSA 

276.6 

SSA 

16.7 

ELI 

787.7 

El2 

275.8 

alf 

25.37 

ARRIVAL 

DATE 

MAR 

4 1969 

ECC 

.47830 

INC 

3.0851 

VI 

30.145 

RCA 

55.74 

APO 

157.95 

V2 

35.256 

ZAC 

71  .61 

ETC 

163.69 

CLP 

14.98 

DPA 

-14.27 

RAP 

339.62 

ECC 

2.9858 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

266.23 

256.71 

266.34 

256.13 

266.59 

254.45 


7 27  55 


71 .40  22  40  49 

86.69  8 49  53 

70.71  23  52  47 

87.81  10  5 55 

68.74  24  46  8 


2378.5 
4352.9 
2099.x 

4107.5 
1848. I 
3931 .3 


-28.31 

19.00 

-29.87 

20.44 

'34.05 

24.28 


86.21 
208 . 90 
65.63 
190.24 
46.38 
175.06 


ORBIT  determination  ACCURACY 


TC3 

-.2491 

BAU 

.4067 

SGT 

1696.2  SGR  478.1 

SG3 

73.0 

ST 

756.4 

SR 

414.1 

SS 

673.2 

RC3 

-.0389 

FAU  .01162 

RRT 

-.0628  RRF  .0638 

RTF 

-.8491 

CRT 

.6967 

CRS 

.7785 

CST 

.9920 

FC3 

-.0834 

BSP 

5313 

SGB 

1762.3  R23  '.0059 

R13 

.8492 

LSA 

1058.7 

MSA 

275.2 

SSA 

16.8 

BC3 

.2521 

FSP 

'190 

SGI 

1696.5  SG2  477.0 

THA 

178.90 

ELI 

817.4 

El2 

274.9 

ALF 

23.73 

LAUNCH  DATE  NOV  20  1968 

HELIOCENTRIC  CONIC 
RL  147,80  LAL  .00  LOL  57.74 

RP  107.50  LAP  3.14  LOP  144.10 

RC  62.196  GL  6.78  CP  -2.04 

PLANETOCENTRIC  CONIC 
C3  II 1.929  VHL  10.580  CLA  11,33 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  6 34  7 2987.84 

90.00  21  26  16  4913.26 

100.00  8 1 10  2707.09 

100.00  22  41  54  4669.24 

110.00  9 22  20  2453.10 

110.00  23  37  14  4495.99 

differential  CORRECTIONS 


Flight  time  loe.oo 
DISTANCE  230.739 

VL  23.846  gal  17.31  A7L  86.85  HCA  86.36  SMA  108.14 
VP  35.242  GAP  -27.35  A7P  89.60  TAl  156.95  TAP  243.31 
7Al  45.27  7AP  13.83  ETS  171.19  7AE  132.65  ETE  192.49 


ARRIVAL  date  MAR  6 1969 


RAL  9.15 
INJ  LAT 
-28.05 
20.86 
-29.69 
22.41 
'34.11 
26.52 


TDE-1 

.1786 

TRA- 

'2.8074 

TC3 

-.2564 

BAU 

.3889 

RDE  - 

.7422 

RRA 

.4180 

RC3 

- .0427 

FAU 

.01192 

FOE 

.7816 

FRA 

I .4145 

FC3 

'.0922 

BSP 

5605 

BOE  1 

.3929 

BRA 

2.8384 

BC3 

.2599 

FSP 

'207 

LAUNCH  DATE  NOV  20  1968 


RAD  6570.1  VEL  15.273  PTH  2.74  VHP  16.731 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
95.55  265.90  85.95  7 23  55 

213.93  255.97  70,40  22  48  9 

75.02  266.03  86.39  8 46  17 

195.38  255.37  69.68  73  59  43 

56.01  266.30  87.58  10  3 13 

180.47  253.60  67.60  24  52  lO 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1762.4  SGR  472.3  SG3  78.6 

RRT  -.0630  RRT  .0648  RTF  -.8581 

SGB  1824.6  R23  -.0066  R13  .8581 

SGI  1762.7  SG2  471.3  THA  178.96 

flight  TIME  108.00 


ECC  .45948  INC  3.1473  VI  30. U5 
RCA  58,45  APO  157.83  V2  35.253 
7AC  73.51  ETC  164.01  CLP  13.69 

CPA  -13.65  RAP  341.53  ECC  2.6*21 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2387.8 

4313.3 

2107.1 

4069.2 
1853.1 
3896.0 


-28.32 

18.00 

-29.88 

19.44 

-34.07 

23.25 


86.89 

206.42 

66.22 

187.84 

46.77 

172.83 


ORBIT  determination  ACCURACY 


ST 

790.0 

SR 

407.9 

SS 

699.5 

CRT 

.6964 

CRS 

.7797 

CST 

.9918 

LSA 

1097.6 

MSA 

273-4 

SSA 

16.8 

Eli 

846.0 

El2 

273.4 

ALF 

22.22 

ARRIVAL 

DATE 

MAR 

8 1969 

HELIOCENTRIC  CONIC 


RL 

147.80 

LAL 

.00 

LOL 

57.74 

VL 

24.142 

RP 

107.51 

LAP 

3.21 

LOP 

147.35 

VP 

35.440 

RC 

60.278 

GL 

7.30 

CP 

-2.15 

ZAL 

44.65 

PLANETCXENTRIC  CONIC 

C3 

103.877 

VHL  10.192 

OLA 

12.07 

RAL 

9.59 

LNCH  AZMTH 

LNCH 

TIME 

L-I 

TIME 

INJ  LAT 

OISTANCE  237.401 

16.61  A7t  86.79  HCA  89.61  SMA  109. *1  ECC  .44135  INC  3.2088  VI 

-26.17  ATP  89.98  TAL  156.24  TAP  245.85  RCA 

12.57  ETS  169.92  TAE  133.67  ETE  193.35  TAC 


61  .12  APO  157.69  V2  . 
75.42  ETC  164.31  ClP 


30.145 

35.250 

12.39 


RAO  657D.O  V£u  15.007  PTH  2.70  VHP  16.084  OPA  -13.02  RAP  343.4  3 ECC  2.7096 


90.00 
90.00 
100.00 
100.00 
1 10. 00 
110.00 

DIFFERENTIAL  CORRECTIONS 


6 29  38  2997.28  -28.00 

21  34  14  4872.76  19.91 

7 57  8 2715.08  -29.66 

22  49  25  4630.20  21.46 

9 19  17  2458.01  -34.09 

23  43  45  4460.03  25.57 


INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

96.23 

265.50 

85.60 

7 19  35 

2397.3 

'28.32 

87.58 

211.33 

255.21 

69.44 

22  55  27 

4272.8 

16.93 

203.92 

75.61 

265.64 

86.08 

8 42  23 

21 15. 1 

'29.89 

66.82 

192.87 

254.58 

68.68 

24  6 35 

4030.2 

18.37 

185.43 

56.39 

265.94 

87.36 

10  0 15 

1858.0 

'34.08 

47.15 

178.11 

252.73 

66.50 

24  58  5 

3860.0 

22.17 

170.60 

-.2634 

BAU 

.3716 

-.0468 

FAU 

.01225 

-.1021 

BSP 

5873 

.2676 

FSP 

-225 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1831.3  SGR  465.7  SG3  84.7 

RRT  -.0630  RRT  .0660  RTF  -.8665 

SGB  1889.6  R23  -.0077  Rl3  .8665 

SGI  1831.6  SG2  464.7  THA  J79.02 


ORBIT  DETERMINATION  ACCURACY 
ST  825.3  SR  400.8  SS  727.1 

CRT  .6964  CRS  .7811  CST  .9916 

LSA  1138.8  MSA  270.9  S5A  16.9 

ELI  876.6  El2  270.8  AlF  20,76 


81 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


launch  cate  NOV  20  1968  FlICHT  TIME  IW.OO  ARRIVAL  CATE  MAR  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  244,099 

Rl  147,80  LAL  .00  LOt  57.74  VL  24,420  CAL  15.94  A?L  86.73  MCA  9^.a5  SMA  110.64  ECC  .4^39^  INC  3,2705  VI  30.145 

RP  107.52  lap  3.27  LOP  150.60  VP  35.625  GAP  -25.03  A7P  90.16  TAl  155.57  TAP  248.42  PCA  63.74  APO  157.54  V2  35.246 

RC  58.412  CL  7.84  CP  -2.27  7AL  44.08  7AP  11.32  ETS  168.30  ?AE  134.80  ETE  194.29  /AC  77.34  ETC  164.59  ClP  11.10 

planetocentric  conic 

C3  96.458  VHL  9.821  CLA  12.82  RAl  9.98  RAO  6569.9  VEL  14.758  PTH  2.67  VHP  15.455  OPA  -12.40  RAP  345.33  ECC  2.5875 


lnch  a/mth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 24  48 

3006.96 

-27.95 

96.94 

265.03 

85.26 

7 14  55 

2407.0 

-28.31 

88  .29 

90.00 

21  42  11 

4831  .42 

18.90 

208.72 

254.42 

68.51 

23  2 43 

4231 .4 

15.81 

201  .40 

100.00 

7 52  46 

2723.24 

-29.62 

76.22 

265.18 

85.76 

8 38  9 

2123.2 

-29.89 

67.42 

100.00 

22  56  54 

4590.37 

20.45 

190.34 

253.76 

67.71 

24  13  24 

3990.4 

17.25 

183.00 

110.00 

9 15  57 

2462.95 

-34.08 

56.78 

265.51 

87.13 

9 57  0 

1863.0 

-34.10 

47.53 

110,00 

23  50  12 

4423.42 

24.55 

175.75 

251.83 

65.43 

25  3 56 

3823.4 

21  .03 

168.37 

CIFPEREnTIAl  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  OR8IT  CETERHINATION  ACCURACY 

TOE- 1.1 992  TRA-2.8256  TC3  -.2715  6AU  .3562  SCT  1905.7  SCR  458.3  SC3  91.3  ST  864.2  SR  392.8  SS  756.7 

ROE  -.6634  RRA  .3744  RC3  -.0511  FAU  .01258  RRT  -.0623  RRF  .0673  RTF  -.8743  CRT  .6973  CRS  .7825  CST  .9914 

FOE  .8524  FRA  1.5133  FC3  -.1129  BSP  6047  SC6  1960.1  «23  -.0096  Rl 3 .8743  LSA  1184.0  MSA  267.5  SSA  17.0 

60E  1 .3704  BRA  2.8503  SC3  .2762  FSP  -243  SCI  1906.0  SC2  457.3  THA  179.09  £l1  911.0  El2  267.1  AlF  19.31 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  112.00  ARRIVAL  CATE  MAR  12  1969 

heliocentric  conic  distance  250.828 

RL  147.80  LAL  .00  LOL  57.74  VL  24.681  CAL  15.29  A/L  86.67  HCA  96.10  SMA  111.83  ECC  .40718  INC  3.3321  Vl  30.145 

RP  107.53  LAP  3.31  LOP  153.85  VP  35.800  CAP  -23.93  A/P  90.35  TAl  154.92  TAP  251.02  RCA  66.30  APO  157.37  V2  35.241 

RC  56.605  GL  8.40  CP  -2.41  /AL  43.57  ZAP  10.09  ETS  166.16  /AE  136,03  ETE  195.32  /AC  79.25  ETC  164.87  ClP  9.80 

Planetocentric  conic 


C3  89.625 

VHL 

9.467 

OLA  13.58 

RAL  10.32  RAO  6569.8  VEL  14.525 

PTH  2.64 

VHP 

14.844 

DPA 

-11.77 

RAP 

347.22 

ECC 

2.4750 

: 

lnch  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A/MTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

s 

90.00 

6 

19  34 

3017.01 

-27.89 

97.67  264.50 

84.89 

7 

9 

51 

2417.0 

- 

■28.31 

89.03 

90.00 

21 

50  9 

4789.19 

17.83 

206.09  253.60 

67.63 

23 

9 

58 

4189.2 

14.64 

198.86 

1 

100,00 

7 

48  2 

2731 .68 

-29.57 

76.84  264.66 

85.44 

8 

33 

34 

2131  .7 

- 

29.89 

68.05 

100.00 

23 

4 22 

4549-75 

19.38 

187.79  252.91 

66.79 

24 

20 

11 

3949.7 

16.08 

180.56 

110.00 

9 

12  18 

2468.04 

-34.06 

57,17  265.01 

86.90 

9 

53 

26 

1868.0 

- 

34.11 

47.93 

110.00 

0 

0 31 

4386.16 

23.48 

173.39  250.92 

64.4] 

1 

13 

38 

3786.2 

19.84 

166.14 

JIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .2079 

TRA- 

'2.8290 

TC3  -.2772 

6AU  .3388 

SCT  1978.0  SCR 

450.1  SC3 

98.5 

ST 

902.2 

SR 

383.9 

SS 

787.3 

1 

ROE  -.6248 

RRA 

.3535 

RC3  -.0557 

FAU  .01298 

RRT  -.0628  RRF 

.0695  RTF  - 

.8818 

CRT 

.6976 

CRS 

.7839 

CST 

.9913 

1 

FOE  .8917 

FRA 

1.5662 

FC3  -.1254 

BSP  6317 

SCB  2028.6  R23  - 

.0111  R13 

.8818 

LSA 

1229.4 

MSA 

263.7 

SSA 

17.0 

60E  1.3599 

BRA 

2.8510 

BC3  ,2828 

FSP  -265 

SCI  1978.2  5C2 

449.1  THA  179.14 

Eli 

944.6 

EL2 

262.7 

ALF 

17.97 

- 

LAUNCH  DATE  NOV  20  1968  FlICHT  TIME  114.00  ARRIVAL  CATE  MAR  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  257.583 

RL  147.80  LAL  .00  LOL  57,74  VL  24.926  CAL  14.68  A/L  86.61  HCA  99.34  SMA  112.99  ECC  .39114  INC  3.3948  Vl  50.145 

RP  107.55  LAP  3.35  LOP  157.10  VP  35.965  CAP  -22.87  A/P  90.55  TAl  154.31  TAP  253.65  RCA  68.80  APO  157.J9  V2  35.235 

RC  54.864  Cl  9.00  CP  -2.56  /Al  43.10  /AP  8.87  ETS  163.31  /AE  137.38  ETE  196.46  /AC  81.16  ETC  165.13  CLP  8.50 

PLANETOCENTRIC  CONIC 


C3  83.337 

VHL 

9.129 

CLA 

14.35 

RAL  10.62 

RAO  6569.6 

VEL  14.307 

PTH  2.60 

VHP  14.251 

CPA  -11  .16 

RAP 

349.10 

ECC 

2.371  5 

LNCH  A/MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 

13  55 

3027.60 

-27.82 

98.43 

263.89 

84.51 

7 4 

23 

2427.6 

- 

28.29 

89.80 

90.00 

21 

58  9 

4746.02 

16.69 

203.43 

252.77 

66.79 

23  17 

15 

4146.0 

13.40 

196.29 

- 

100.00 

7 

42  55 

2740 

.56 

-29.52 

77.50 

264 .07 

85.09 

8 28 

36 

2140.6 

- 

29.89 

68.7] 

100.00 

23 

11  50 

4508.29 

18.25 

185.23 

252.05 

65.91 

24  26 

58 

3908.3 

14.84 

J 78 . 1 0 

110.00 

9 

8 19 

2473 

.38 

-34.04 

57,59 

264.45 

86.65 

9 49 

32 

1873.4 

- 

34.13 

48.35 

110.00 

0 

€ 52 

4348,24 

22.34 

171.03 

249.99 

63.43 

1 19 

20 

3748.2 

18.59 

163.90 

- 

differential  CORRECTIONS 

MIO-CCURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .2174 

TRA- 

'2.8299 

TC3  - 

.2821 

6AU  .3215 

SCT  2051.9  SCR 

441  .0  SC3 

106.3 

ST  941.6 

SR 

374  .0 

SS 

819.8 

ROE  -.5868 

RRA 

.3335 

RC3  - 

.0605 

FAU  .01342 

RRT  - 

.0639  RRT 

.0724  RTF  - 

.8889 

CRT  .6981 

CRS 

.7851 

CST 

.991  I 

FOE  .9342 

FRA 

1 .6222 

FC3  - 

.1394 

BSP  6564 

see  2098.8  R23  - 

.0129  R13 

.8890 

LSA  1277.0 

MSA 

259.3 

SSA 

17.0 

BOE  1.3514 

BRA 

2.8495 

6C3 

,2886 

FSP  -288 

SCI  2052.1  SC2 

440.1  THA  179.18 

ELI  979.9 

El2 

257.3 

AlF 

16.68 

LAUNCH  DATE  NOV  20  1 968 

Flight  time  ne.oo 

ARRIVAL 

, CATE 

MAR 

16  1969 

- 

HELlOCENTffK 

: CONIC 

DISTANCE  264. 

361 

RL  147.80 

LAL 

.00 

LOt 

57.74 

VL  25.157 

CAL  14.09  A/L  86.54 

HCA  102.59 

SMA  114.11 

ECC  .37579 

INC 

3.4585 

VI 

30.145 

RP  107.57 

LAP 

3.38 

LOP  160.35 

VP  36.119 

CAP  -21.84 

ATP  90.75 

TAL  153.72 

TAP  256.31 

RCA  7| .23 

APO 

157.00 

V2 

35.229 

_ 

RC  53.197 

CL 

9.62 

CP 

-2^73 

TAP  7.68 

ETS  119.38 

/AE  138.84 

ETE  197.74 

7AC  83.07 

ETC 

165.38 

ClP 

7.19 

Planetocentric  conic 

C3  77,556 

VHL 

8.807 

OLA 

15.13 

RAL  10.86 

RAO  6569.5 

VEL  14.103 

PTH  2.57 

VHP  13.675 

OPA  -10.55 

RAP 

350.97 

ECC 

2.2764 

LNCH  A/MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

IN- 

f 2 LAT 

INJ 

2 LONG 

90.00 

6 

7 49 

3038.89 

-27.75 

99.25 

263.23 

84.11 

6 58 

28 

2438.9 

28.27 

90.62 

90.00 

22 

6 13 

4701 .86 

15.48 

200.75 

251 .93 

65.99 

23  24 

35 

4101 .9 

12.11 

193.69 

100.00 

7 

37  23 

2750 

.03 

-29.47 

78.20 

263.42 

84.73 

8 23 

13 

2150.0 

- 

29.88 

69.4? 

100.00 

23 

19  20 

4465 

.95 

17.05 

182.66 

251.18 

65.07 

24  33 

46 

3866.0 

13.55 

175.62 

110.00 

9 

3 58 

2479 

.10 

-34.01 

58 .04 

263.83 

86.39 

9 45 

18 

1879.1 

- 

■34.14 

48.79 

110.00 

0 

13  10 

4309 

.65 

21 .15 

168.67 

249.05 

62.50 

1 24 

59 

3709.6 

17.30 

161 .66 

differential 

. CORRECTIONS 

MIO-COUffSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .2270 

TRA- 

■2.8280 

TC3  - 

.2860 

BAU  .3042 

SCT  2126.9  SCR 

431.3  SC3 

1J4.8 

ST  982.1 

SR 

363.0 

SS 

854  .0 

ROE  -.5493 

RRA 

.3144 

RC3  - 

.0656 

FAU  .01390 

RRT  - 

.065a  RRF 

.0764  RTF  - 

.8957 

CRT  .6985 

CRS 

.7863 

CST 

,9910 

FOE  .9803 

FRA 

1 .6813 

FC3  - 

.1552 

BSP  6849 

see  2170.2  R23  - 

.0149  R13 

.8957 

LSA  1326.9 

MSA 

254  .4 

SSA 

17.0 

BOE  1 .3444 

BRA 

2.8454 

8C3 

.2934 

FSP  -314 

SCI  2127.1  SC2 

430.3  THA  179.20 

ELI  1016.5 

EL2 

251  .0 

AlF 

15.44 

82 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  NOV  ^0  1966  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  27l . 1 56 

RL  147.80  LAL  .00  La  57.74  VL  ^5.373  GAL  13.52  A7L  86.46  HCA  105.63  SMA  115.20  ECC  .36112  INC  3.5239  VJ  30. M5 

RP  107.59  LAP  3.39  LOP  163.60  VP  36.263  GAP  -20.64  A7P  90.96  TAl  153.17  TAP  259.00  RCA  73.60  APO  156.60  V2  35.222 

RC  51,611  CL  10.28  CP  -2.92  7Al  42.34  7AP  6.55  ETS  153.63  7A£  140.42  ETE  199.17  ZAC  64.96  ETC  165.62  CLP  5.67 

planetocentric  CONIC 

C3  72.246  VHL  6.500  CLA  15.93  RAL  1 1 .06  RAD  6569.4  VEL  13.914  PTH  *^2.54  VHP  13.116  DPA  -9.96  RAP  352.64  ECC  2.1890 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 1 12  3051.10  -27.66  100.13  262.50  83.68  6 52  3 2451  .1  -26.25  91.52 

90.00  22  14  24  4656.63  14.21  198.04  251 .08  65.25  23  32  0 4056.6  10.76  191.06 

100.00  7 31  23  2760.27  -29.40  78.95  262.71  84.34  8 17  23  2160.3  -29.87  70.18 

100.00  23  26  54  4422.69  15.79  180.07  250.30  64.29  24  40  37  3822.7  12.21  173.1 1 

110.00  8 59  15  2485.35  -33.99  58.52  263.16  86.10  9 40  40  1865.4  -34.15  49.26 

110.00  0 1927  4^70.38  19.89  166.31  248.11  61.61  1 30  38  3670.4  15.95  159.42 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2373  TRA-2.8232  TC3  -.2883  BAU  .2868  SCT  2202.8  SCR  420.7  SC3  124.1  ST  1023.9  SR  351.0  SS  890.3 

ROE  -.5124  RRA  .2964  RC3  -.0709  FAU  .01444  RRT  -.0691  RRF  .0819  RTF  -.9021  CRT  .6988  CRS  .7872  CST  .9909 

FOE  1.0307  FRA  1 .7441  FC3  -.1731  BSP  7119  SGB  2242.7  R23  -.0173  R13  .9021  LSA  1379.1  MSA  248.9  SSA  17.0 

BOE  1.3392  BRA  2.8387  BC3  .2969  FSP  -342  SCI  2203.0  SC2  419.7  THA  179.22  ElI  1054.6  EL?  .243.8  AlF  14.25 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  120.00  ARRIVAL  CATE  MAR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  277.970 

RL  147.80  LAL  .00  La  57.74  VL  25.575  CAL  12.98  AZL  86. 4|  HCA  109.07  SMA  116.24  ECC  .34712  INC  3.5913  VI  30.145 

RP  107.61  LAP  3-39  LOP  166.84  VP  36.398  GAP  -J9.88  ATP  91.17  TAl  152.65  TAP  261  .72  RCA  75.89  APO  156.59  V2  35.215 

RC  50-116  CL  10.96  GP  -3.13  TAL  42.04  TAP  5.51  ETS  145.76  TAE  142.10  ETE  200.79  TAC  86.88  ETC  165.85  CLP  4.54 

planetocentric  CONIC 

C3  67.374  VHL  8.208  DLA  16.74  RAL  11.20  RAO  6569.3  VEL  13.738  PTH  2.51  VHP  12.573  DPA  -9.39  RAP  354.70  ECC  2.1088 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

>90.00 

5 54  1 

3064.45 

-27.56 

101.10 

261.72 

83.21 

6 45  6 

2464.4 

-28.21 

92.49 

90.00 

22  22  44 

4610.25 

12.87 

195.29 

250.22 

64.56 

23  39  34 

4010.2 

9.34 

188.39 

100.00 

7 24  53 

2771.48 

-29.32 

79.77 

261 .95 

83.91 

8 114 

2171  .5 

-29.86 

71  .01 

100.00 

23  34  34 

4378.44 

14.47 

177.45 

249.42 

63.56 

24  47  33 

3778.4 

10.80 

170.58 

110.00 

8 54  6 

2492.29 

-33.95 

59.06 

262.44 

85.79 

9 35  39 

1892. 3 

-34.16 

49.82 

110.00 

0 25  45 

4230.40 

18.58 

163.96 

247.16 

60.76 

1 56  16 

3630.4 

14.55 

157.16 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2481  TRA-2.8154  TC3  -.2893  BAU  .2695  SCT  2279.5  SCR  409.4  SC3  134.3  ST  1066.9  SR  337.8  SS  929.0 

ROE  -.4759  RRA  .2795  RC3  -.0765  FAU  .01504  RRT  -.0740  RRF  .0894  RTF  -.9081  CRT  .6988  CRS  .7877  CST  .9908 

FOE  1.0858  FRA  1 .8108  FC3  -.1932  BSP  7392  SCB  2316.0  R23  -.0201  R13  .9082  LSA  1433.9  MSA  242.9  SSA  |7.0 

BOE  1.3358  BRA  2.8293  6C3  .2992  FSP  -372  SCI  2279.7  SC2  408.3  THA  179.21  ELI  1094.0  El2  235.7  alF  13.10 


LAUNCH  CATE  NOV  20  1968 


FLIGHT  TIME  122.00 


ARRIVAL  CATE  MAR  22  1969 


HEuraENTRIC  CONIC 
RL  147.80  LAL  .00  La  57.74  VL 

RP  107.64  LAP  3.39  LOP  170.09  VP 

RC  48.721  GL  11.69  CP  -3.37  TAL 

PLANETaCNTRIC  CONIC 
C3  62.910  VHL  7.932  OLA  17.56  RAL 


DISTANCE  284.793 

VL  25.765  GAL  12.47  ATL  86.34  HCA  112.31  SMA  117.24 
VP  36.523  GAP  -18.95  ATP  91.39  TAL  152.17  TAP  264.47 
TAL  41.80  ZAP  4.64  ETS  133.89  TAE  143.89  ETE  202.64 


RAO  6569.2  VEL  13.574  PTH  2.48  VHP  12.047 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

90.00 

5 46  13 

3079.22 

-27.43 

102.16 

260.89 

82.69 

6 

37 

32 

90.00 

22  31  17 

4562.57 

n .46 

192.50 

249.38 

63.93 

23 

47 

19 

100.00 

7 17  4H 

2783.91 

-29.23 

80.69 

261.14 

83.44 

8 

4 

12 

100.00 

23  42  23 

4333.12 

13.08 

174.80 

248.55 

62.88 

24 

54 

36 

110.00 

8 48  30 

2500.10 

-33.91 

59.67 

261 .67 

85.43 

9 

30 

10 

no. 00 

0 32  6 

4189.69 

17.21 

161 .59 

246.22 

60.00 

I 

41 

55 

DIFFERENTIAL  CORRECTIONS 
TDE-1.2605  TRA-2.8053  TC3  -.2890 
ROE  -.4399  RRA  .2640  RC3  -.0822 
FOE  1.1467  FRA  1.8820  FC3  -.2158 
BOE  1.3351  BRA  2.8177  0C3  .3005 

LAUNCH  DATE  NOV  20  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  -00  La  57.74 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47.437  Cl  12.45  GP  -3.64 

planetocentric  CONIC 
C3  58.826  VHL  7.670  OLA  18.41 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 37  42  3095.74 

90.00  22  40  6 4513.45 

100.00  7 10  5 2797.81 

100.00  23  50  24  4?86.61 

110.00  8 42  25  2508.97 

110.00  0 38  30  4148.21 

differential  CORRECTIONS 
tdE-1.2731  TRA-2.7922  TC3  -.2870 
ROE  -.4042  RRA  .2501  RC3  -.0882 
FDE  1.2137  FRA  1 .9582  FC3  -.2413 
BOE  1.3357  BRA  2.8034  BC3  .3003 


BAU  .2527 
FAU  .01568 
BSP  7650 
FSP  -406 


VL  25.943 
VP  36.640 
TAL  4J.62 

RAL  11.34 
INJ  LAT 
-27.28 
9.98 
-29.12 
11.62 
-33.86 
15-79 

BAU  .2362 
FAU  .01640 
BSP  7915 
FSP  -443 


MID-COURSE  EXECUTION '^ACCURACY 
SCT  2357.4  SCR  397.5  SC3  145.5 
RRT  -.0812  RRF  .0996  RTF  -.9138 
SCB  2390.7  R23  -.0234  R13  .9139 

SCI  2357.7  SC2  396.2  THA  179.19 

flight  time  124.00 

DISTANCE  291.625 

CAL  11.98  ATL  86.27  HCA  115.54  SHAM 8. 20 

CAP  -18.04  ATP  91.61  TAl  151.72  TAP  267.26 

TAP  4.07  ETS  117.17  TAE  145.78  ETE  204.79 


ECC  .33378  INC  3.6615  VI  30.145 

RCA  78.11  APO  156.37  V2  35.207 

ZAC  88.77  ETC  166,08  ClP  3.19 

DPA  -8.84  RAP  356.54  ECC  2.0353 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
2479.2  -28.16  93.57 

3962.6  7.86  185.66 

2183.9  -29.83  7j  .93 

3733.1  9.34  168.01 

1 900. 1 -34.17  50.4  3 

3589.7  13.10  154.90 

ORBIT  DETERMINATION  ACCURACY 

ST  III!  .7  SR  323,4  SS  970.4 

CRT  .6985  CRS  .7877  CST  .9907 

LSA  1492.0  MSA  236.4  SSA  16.9 

ELI  1135.4  EL2  226.6  AlF  11.97 

ARRIVAL  CATE  MAR  24  1969 


ECC  .32109  INC  3,7349  V]  30.145 
RCA  80.24  APO  156.15  V2  35.198 
ZAC  90.65  ETC  166.31  CLP  1.82 


RAO  6569. 
INJ  LONG 
103.35 
189.65 
81.70 
172.12 
€0.35 
159.23 
HIO- 
SCT  i 
RRT 

see 

SCI  , 


1 VEL  13.423  PTH  2.45  VHP  11.536 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
260.01  82.11  6 29  18 

248.54  63.36  23  55  20 

260.28  82.92  7 56  43 

247.68  62.26  25  1 51 

260.87  85-02  9 24  U 

245.28  59.28  1 47  38 


•COURSE  EXECUTION  ACCURACY 
2435.4  SCR  385.0  SC3  157.8 
-.0918  RRF  .1136  RTF  -.9192 

2465.7  R23  -.0272  R13  .9192 

2435.7  SC2  383.4  THA  179.15 


CPA  -8.33  RAP 
PO  CST  TIM  INJ 

2495.7 
3913.4 

2197.8 
3686.6 
1909.0 
3548.2 

ORBIT  OETERMINA 
ST  1157.4  SR 
CRT  .6971  CRS 
LSA  1552.6  MSA 
ELI  1177.8  EL2 


358.38  ECC  1 .9681 
2 LAT  INJ  2 LONG 
28.09  94.77 

6.32  182.88 

29.79  72.96 

7.82  165.39 

34.18  51.12 

11.59  152.63 

riON  ACCORACy 

307.7  SS  1014.6 
.7867  CST  .9907 

229.7  SSA  16.9 

216.8  AlF  10.87 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL  4.  1968-69* 


LAUNCH  CATE  NOV  20  1968 


Flight  tint  i^6. do 


ARRIVAL  CATE  HaR  26  1969 


HELIOCENTRIC  CONIC 

RL  147.80  LAL  .00  LOL  57.74  VL  2$.l0^ 

RP  107.69  LAP  3.34  LOP  176.57  vP  .36,749 

RC  46.274  Gl  13.25  GP  -3.94  7AL  41,51 

PLANETOCENTRIC  CONIC 

C3  55.095  VHL  7.4^3  ClA  19.28  RAL  11.32 


distance  298.461 

gal  11.51  A7L  86.J9  HCA  118.78  SNA  119.11  ECC  ,30903  INC  3.8124  VI  50.145 
GAP  -17.17  a7P  91.84  TAl  151.30  TAP  270.08  RCA  82.30  aPO  155.92  V2  35.189 
7AP  3.97  ETS  96.97  7AE  147.74  ETE  207.29  7aC  92.51  ETC  166.53  ClP  .44 


RAC  6569.0  VEt  13.284  PTH  2.43  VHP  11 .042 


.21  ECC  1 .9067 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 28  22 

3114.38 

-27.10 

104.68 

259.08 

81  .46 

6 20  16 

2514.4 

-28.00 

96. 1 3 

90.00 

22  49  19 

4462.64 

8.41 

186.74 

247.72 

62.86 

24  3 41 

3862.6 

4,7J 

180.02 

100.00 

7 1 40 

2813.52 

-28.98 

82.85 

259.39 

82.33 

7 48  34 

2213.5 

-29.74 

74.13 

100.00 

0 2 38 

4238.74 

10.09 

169.39 

246.83 

61.71 

1 13  16 

3638.7 

6.23 

1 62 . 72 

110.00 

8 35  46 

2519.13 

-33.80 

61.14 

260.03 

84.56 

9 17  45 

1919.1 

-34 .18 

51  .92 

1 10.00 

0 45  1 

4105.90 

14.30 

156.85 

244.36 

58.62 

1 53  27 

3505.9 

10.04 

150.33 

differential  CORRECTIONS 
TOE-1.2833  TRA-2.7746  TC3  -.2752  6AU  .2143 

ROE  -.3685  RRA  .2378  RC3  -.0943  FAU  .01725 

FOE  1.2868  FRA  2.0383  FC3  -.2710  BSP  8337 

0OE  1.3352  BRA  2.7848  8C3  .2909  FSP  -486 


MID-COURSE  EXECUTION  ACCURACr 
SCT  2509.3  SCR  37l .9  SC3  171.2 
RRT  -.1096  RRF  .1328  RTF  -.9254 
see  2536.7  R23  -.0293  R13  .9255 

SCI  2509.6  SG2  369.6  Tha  179.05 


ORBIT  determination  ACCURACv 
ST  1202.0  SR  290.4  SS  1061.0 

CRT  .6936  CRS  .7844  CST  .9906 

LSA  1614.0  MSA  223.0  SSA  16.6 

Eli  I2I9.3  EL2  206.2  AlF  9.80 


LAUNCH  DATE  NOV  20  1968 


Flight  time  i'28.oo 


arrival  cate  mar  28  1969 


HELIOCENTRIC  CONIC 

RL  147.80  LAL  .00  LOL  57.74  VL  26.264 

RP  107.72  lap  3.30  LOP  179.81  VP  36.850 

RC  45.244  CL  14.09  OP  -4.29  2AL  41.46 

PLANETOCENTRIC  CONIC 

C3  51.696  VHL  7.190  DlA  20.17  RAL  11.25 


DISTANCE  305.299 

CAL  11.06  A7l  86.11  HCA  122.01  SMA  119.99  ECC  .29759  INC  3.8948  VJ  30.145 

CAP  -16.32  47P  92.07  TAL  150.92  TAP  272.93  RCA  84.28  APO  155,69  V2  35.179 

ZAP  4.40  ETS  77.96  7AE  149.74  ETE  210.23  7AC  94.36  ETC  166.77  CtP  -.97 

RAO  6566.9  VEL  13.155  PTH  2.40  VHP  10.563  OPA  -7.42  RAP  2.03  ECC  1.8508 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  lat 

Inj  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 18  5 

3135.66 

-26.88 

106.20 

258.11 

80.73 

6 10  21 

2535.7 

-27.88 

97,60 

90.00 

22  59  1 

4409.84 

6.76 

183.74 

246.93 

62.44 

24  12  31 

3809.8 

3.02 

177.06 

100,00 

6 52  26 

2831 .42 

-28.81 

84.15 

258.45 

81 .66 

7 39  37 

2231  .4 

-29.66 

75.45 

100.00 

0 11  17 

4189.32 

8.48 

166.60 

246.00 

61,23 

1 21  6 

3589.3 

4.58 

159.99 

= 

110.00 

8 28  30 

2530.85 

-33.72 

62.05 

259.17 

84,03 

9 ID  41 

1930.8 

-34.18 

52,83 

: 

110.00 

0 51  42 

4062.65 

12.75 

154.45 

243.46 

58.01 

1 59  24 

3462.7 

8.44 

148. OJ 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2994  TRA-2.7533  TC3  -.2740 
RD£  -.3329  RRA  .2276  RC3  -.1009 
FOE  ,1.3701  fra  2.1261  FC3  -.3031 
BOE  1.3414  0RA  2.7627  8C3  .2919 


LAUNCH  CATE  NOV  2D  1968 

heliocentric  conic 

RL  147.80  LAL  .00  LOL  57.74 

RP  107.75  LAP  3.25  LOP  183.05 

RC  44.357  GL  14.99  GP  -4.69 

PLANETOCENTRIC  CONIC 


C3  48.606 


6.972  OLA  21.09 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .2018  SCT  2586.7  SCR  358.8  SC3  186.1 

FAU  .01810  RRT  -.1292  RRT  .1584  RTF  -.9293 

BSP  8507  see  2611.5  R23  -.0363  R1 3 .9294 

FSP  -530  SCI  2587.1  SC2  355.8  THA  178.95 


Flight  time  130.00 
distance  312.136 

VL  26.409  CAL  10.63  A7L  86.02  HCA  125,24  SMA  120.82 

VP  36.944  CAP  -15.49  A7P  92.30  TAl  150.58  TAP  275.82 

7AL  41.47  7AP  5.27  ETS  63.60  7AE  151.76  ETE  213.72 

RAL  n.li  RAD  6568.8  VEL  13.037  PTH  2^38  VHP  10,099 


ORBIT  determination  ACCURACT 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  lat 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

90.00 

5 

6 40 

3160.20 

-26.60 

107.94 

257.09 

79.91 

5 59 

20 

90.00 

23 

9 22 

4354.59 

5.01 

180.62 

246.18 

62-09 

24  21 

57 

100.00 

6 

42  14 

2852.00 

-28.60 

85.65 

257.47 

80,90 

7 29 

46 

100.00 

0 

20  25 

4138.01 

6.79 

163.73 

245,21 

60.82 

1 29 

23 

MO. 00 

8 

20  33 

2544.43 

-33.62 

63.10 

258.28 

81.42 

9 2 

57 

MD.DO 

0 

58  35 

4018.35 

11  .14 

152.03 

24B.58 

57.47 

2 5 

34 

differential 
TOe-1 .3122 
ROE  -.2968  I 
FOE  1 .4613  I 
BOE  1 .3454  I 


CORRECTIONS 
TRA-2.7269  TC3  - .2621 
RRA  .2197  RC3  -.1075 
FRA  2.2184  FC3  -.3406 
BRA  2.7358  6C3  .2833 


launch  date  NOV  20  1968 


HELIOCENTRIC  CONIC 

RL  147.80  LAL  .00  LOL  57.74  VL  26.544 

RP  107.79  LAP  3.19  LOP  186.28  VP  37.030 

RC  43.625  Gl  15.93  CP  -5.15  7Al  41.56 

PLANETOCENTRIC  CONIC 

C3  4 5.807  VHL  6.768  OLA  22.05  RAL  10.92 


BAU  .1841  SCT  2658.2  SCR  345,6  SC3  202*4 

FAU  .01912  RRT  -.1599  RRT"  .1932  RTF  -.9340 

BSP  8858  see  2680.6  R23  -.0419  R13  .9341 

FSP  -582  SCI  2658.8  SC2  341.1  THA  178.79 

Flight  time  132.00 

DISTANCE  318.971 

VL  26.544  GAL  10.23  47L  85.92  HCA  128.47  SMA  121.61 

VP  37.030  CAP  -14.70  A7P  92.54  TAl  150.27  TAP  278.74 

7Al  41.56  7AP  6.45  ETS  53.87  7AE  153.72  ETE  2l7.87 


LNCH  A7MTH 

LNCH  TIME 

L-Z  TIME 

INJ  lat 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 53  51 

3188.66 

-26.24 

109.96 

256.02 

90.00 

23  20  37 

4296.21 

3.14 

177.35 

245.49 

100.00 

6 30  54 

2875.90 

-28.33 

87.37 

256.46 

100.00 

0 30  11 

4084.40 

5.00 

160.76 

244.46 

llO.OO 

8 11  48 

2560.26 

-33.49 

64.31 

257.37 

110.00 

1 5 47 

397?. 80 

9.47 

149.57 

241.73 

differential  CORRECTIONS 
toe-1.3264  TRA-2.6974  TC3  -.2476 

ROE  -.2601  RRA  .2143  RC3  -.1145 

FOE  1.5636  FRA  2.3175  FC3  -.3828 

BOE  1.3516  BRA  2.7059  6C3  .2728 


RAL  10.92  RAO  6568.7  V£l  12.929  PTH  2.36  VHP  9.651 
iNj  lat  inj  long  inj  rt  asc  inj  atmth  inj  time 
-26.24  109.96  256.02  78.95  5 47  0 

3.14  177.35  245.49  6l .84  24  32  13 

-28.33  87.37  256.46  80.03  7 18  50 

5.00  160.76  244.46  €0.49  1 38  15 

-33.49  64.31  257.37  82.71  8 54  28 

9,47  149.57  241.73  57.00  2 12  0 

MID-COURSE  execution  ACCURACV 
BAU  .1671  SCT  2728.1  SCR  332.9  SC3  220.3 

FAU  .02025  RRT  -.2016  RRT  .2394  RTF  -.9384 

BSP  9204  see  2748.4  R23  -.0485  RI3  .9385 

FSP  -640  SCI  2728.9  SC2  326.0  THA  178.57 


ST  J?50.6 

SR 

271  .6 

SS 

1112.3 

CRT  .6892 

CRS 

.7800 

CST 

.9907 

= 

LSA  1681.8 

MSA 

215.4 

SSA 

16.5 

5 

ELI  1264.9 

El2 

194.5 

alf 

8.72 

- 

ARRIVAL 

CATE 

MAR 

30  1969 

- 

ECC  ,28675 

INC 

3.9831 

VI 

30 . 1 4 5 

1 

RCA  86.18 

APO 

155.47 

V2 

35.169 

- 

7 AC  96.19 

ETC 

167.01 

CLP 

-2.41 

_ 

CPA  -7.04 

RAP 

3.83 

ECC 

I .7999 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2560.2 

- 

27.72 

99.4  5 

- 

3754  .6 

1 .24 

173.97 

2252.0 

- 

29.56 

76.98 

= 

3538.0 

2.85 

157.16 

1944.4 

- 

34.16 

53.89 

3418.3 

6.77 

145.66 

ORBIT  determination  ACCURACT 

ST  1297.1 

SR 

250.8 

SS 

1166. 1 

CRT  .6803 

CRS 

.7723 

CST 

.9907 

LSA  1749.7 

MSA 

208.3 

SSA 

16.2 

Eli  1308.5 

El2 

182.2 

alf 

7.64 

ARRIVAL 

. CATE 

APR 

I 1969 

tee  .27651 

INC 

4.0787 

VI 

30.145 

RCA  87.99 

APO 

155,24 

V2 

35.158 

ZAC  98.00 

ETC 

167.27 

CLP 

'3.88 

OPA  '6.73 

RAP 

5.63 

ECC 

1 .7539 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

2588.9 

'27.50 

IDl .52 

3696.2 

-.65 

I 70 . 72 

2275.9 

'29.41 

78 .74 

3484.4 

1 .03 

154 .22 

1960.3 

-34.13 

55.13 

3372.8 

5.05 

143.26 

ORBIT  determination  ACCURACT 

ST  13A4.3 

SR 

228.0 

SS 

1224.2 

CRT  .6654 

CRS 

.7593 

CST 

.9908 

LSA  1821.3 

MSA 

201  .2 

SSA 

15.9 

_ 

ELI  1353.0 

El2 

169.1 

alf 

6.54 

84 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  ' 


LAUNCH  DATE  NOV  20  1968 


fUlOHT  TIME  134.00 


ARRIVAL  CATE  APR  3 1969 


HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOL  57.74 

RP  107. 8e  lap  3.12  LOP  189.52 

RC  43.055  &L  16.94  CP  -5.69 

planetocentric  conic 


DISTANCE  325.798 

VL  26.669  CAL  9.85  A7L  .85.82  HCA  131.70  $MA  122.36  ECC 
VP  37.110  CAP  -13.92  A7P  92.79  7Al  149.99  TAP  281 .69  RCA 
7Al  41.72  7AP  7.83  ETS  47.46  7AE  155.58  ETE  222.82  7AC 


.26683  INC  4.1833  VI 
89.71  APO  155.01 
99.79  ETC  167.55 


30,145 
V2  35.147 
CLP  '5.39 


C3  43.282 

VHL  6.579 

CLA  23.04 

RAL  10.66 

RAO  6568.6 

VEL  12.832 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  lAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

4 39  16 

3222.86 

-25.77 

112.34 

254.89 

90.00 

23  33  6 

4233.69 

1 .13 

173.86 

244.86 

100.00 

6 18  10 

2903.97 

-27.98 

89.39 

255.40 

100.00 

0 40  49 

4027.82 

3.10 

157.64 

243.77 

no. 00 

8 2 6 

2578.81 

-33,32 

65.73 

256.44 

110.00 

1 13  22 

3925.74 

7,71 

147,05 

240.92 

7.43  ECC  1 .7123 
2 LAT  INJ  2 LONC 
103.96 


PTH  2.34  VHP  9.217  OPA  -6.51  RAP 
INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ 

77.85  5 32  59  2622.9  -27.19 

61.70  24  43  40  5633.7  -2.66  167.23 

79.03  7 6 34  2304.0  -29.21  ^0.80 

60,25  1 47  57  5427.8  -.89  151.11 

81.89  8 45  5 1978.8  -34.08  56.58 

56.59  2 18  48  3325.7  3.26  140.79 


differential  corrections 


TOE- 

1 .3331 

TRA- 

-2.6547 

TC3 

-.2215 

BAU 

.1463 

ROE 

-.2222 

RRA 

.2121 

RC3 

-.1218 

FAU  .02170 

FOE 

1 .6746 

FRA 

2.4193 

FC3 

-.4340 

BSP 

9776 

BOE 

1.3515 

BRA 

2.6632 

BC3 

.2528 

FSP 

-714 

LAUNCH  DATE  NOV  20  1966 

heliocentric  CONIC 
RL  147.80  LAL  .00  LOL  57.74 

RP  107.86  LAP  3.04  LOP  192.75 

RC  42.657  CL  18.01  CP  -6.32 

PLANETOCENTRIC  CONIC 
C3  41.040  VHL  6.406  OlA  24,08 

LNCH  A7MTH  LNCH  TIME  L'l  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 22  24 
23  47  23 

6 3 43 

0 52  41 

7 51  21 

1 21  32 


3264.20 

4165.52 

2937.51 

3967.44 

2600.78 

3876.94 


VL  26 . 786 
VP  37.183 
7AL  41.95 

RAL  10.33 
INJ  CAT 
-25.15 
-1.07 
-27.52 
1 .05 
-33.10 
5.87 


MIC-COURSC  EXECUTION  ACCURACY 
SCT  2783.0  SCR  321.6  5C3  239.7 

RRT  -.2603  RRF  .3015  RTF  -.9429 
see  2801.5  R23  -.0548  R13  .9431 

SCI  2784.2  SC2  310.3  THA  178.26 

FLIGHT  TIME  136.00 

DISTANCE  332.631 

CAL  9.49  A7l  85.70  HCA  134.92  SHA  123.07 

CAP  -13.17  ATP  93.04  TAL  149.74  TAP  284.67 

7AP  9.38  ETS  43.27  TAE  157.23  ETE  228.69 

RAO  6568.6  VEL  12.744  PTH  2.32  VHP  8.801 

INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  determination  ACCURACY 


ST 

1384.2 

SR 

202.7 

SS 

1283.9 

CRT 

.6390 

CRS 

.7367 

CST 

,9907 

LSA 

1888.7 

MSA 

194.8 

SSA 

15.3 

ELI 

1390.3 

EL2 

155.2 

ALF 

5.41 

ARRIVAL 

DATE 

APR 

5 1969 

ECC 

.25775 

INC 

4.2989 

V] 

30.145 

RCA 

91  .35 

APO 

154.79 

V2 

35.135 

ZAC 

101 .56 

ETC 

167.86 

CLP 

-6.94 

DPA 

-6.39 

RAP 

9.22 

ECC 

1 .6754 

PO  CST  TIM 

INJ 

2 LAT 

iNJ 

2 LONC 

115.21 

170.06 

91.77 

154.32 

67.41 

144.47 


253.70 

244.36 

254.30 

243.18 
255.51 

240.18 


76.54 

61.70 

77.85 

60.12 

60.92 

56.26 


5 16  48 
24  56  49 

6 52  41 

1 58  48 
8 34  42 

2 26  9 


2664.2 

3565.5 

2337.5 
3367.4 
2000.8 
3276.9 


'26.75 
-4.85 
-28.92 
-2.93 
-34.00 
1 -40 


106.91 

163.41 

83.25 

147.80 

58.29 

138.24 


differential  corrections 
TOE -I. 4892  TRA'2.1 
ROE  -.1834  RRA  .i 
FOE  1.8733  fra  2 A 
BOE  1.5005  BRA  2.‘ 


MIO-COORSE  execution  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.3355 

BAU 

.1975 

SCT 

3041 .6  SCR 

313.4 

SC3 

267.7 

ST 

1559.0 

SR 

175,6 

SS 

1400.6 

RC3 

-.1305 

FAU 

.02001 

RRT 

-.2853  RRF 

.3569 

RTF 

-.9427 

CRT 

.6134 

CRS 

.7017 

CST 

.9929 

FC3 

-.4222 

BSP 

6811 

see 

3057.7  R23 

-.0890 

R13 

.9430 

LSA 

2095.2 

MSA 

181 .1 

SSA 

16.4 

BC3 

.3600 

FSP 

-649 

SCI 

3043.0  SC2 

300.3 

THA 

178.30 

ELI 

1562.8 

EL2 

138.3 

ALF 

3.98 

LAUNCH  DATE  NOV  20  1968 


HELIOCENTRIC  CONIC 


Flight  time  138.00 


DISTANCE  339.435 


ARRIVAL  CATE  APR  7 1969 


RL 

147 

.80 

LAL 

.00 

LOL 

57 

74 

VL 

26.895 

gal 

9.14 

AZL 

85 

57 

HCA 

138 

15 

SHA 

123 

.74 

ECC 

.24915 

INC 

RP 

107 

.89 

LAP 

Z 

.95 

l<:p 

195 

97 

VP 

37.251 

CAP 

-12.44 

AZP 

93 

30 

TAl 

149 

54 

TAP 

287 

.68 

RCA 

92.91 

APO 

RC 

47. 

4 36 

CL 

19 

.16 

CP 

-7 

.06 

ZAL 

42.28 

ZAP 

11.07 

ETS 

40. 

.55 

ZAE 

158, 

.57 

ETE 

235 

.49 

ZAC 

103.30 

ETC 

?80  VI 
.57  V2 


30 . 1 4 5 
35.123 
-8.54 


Planetocentric  conic 


C3  39.021 

VHL  6.247 

CLA  25.17 

RAL  9.91 

RAC  6568.5 

VEL  12.664 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 2 3 

3315.99 

-24.28 

118.75 

252,36 

90.00 

0 8 20 

4088.25 

-3.56 

165.74 

243.98 

100.00 

5 46  50 

2978.21 

-26.91 

94.64 

253.10 

100.00 

1 6 14 

3901 .27 

-1.19 

150.69 

242.67 

110.00 

7 39  9 

2626 . 78 

-32.80 

69.38 

254.53 

110.00 

. 1 30  24 

3825.46 

3.92 

141  .77 

239.48 

differential  corrections 


TCE-1 

.4  308 

TRA- 

-2.6367 

TC3 

-.2378 

BAU 

.1435 

ROE  - 

,1403 

RRA 

.2187 

RC3 

- . 1 384 

FAU  .02319 

FOE  1 

.9852 

FRA 

2.6866 

FC3 

-.5145 

BSP 

9048 

BOE  I 

.4  376 

BRA 

2.6458 

BC3 

.2751 

FSP 

-803 

LAUNCH  date  NOV  20  1968 


HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOL 

RP  107.93  LAP  2.85  LOP  199.20 

RC  42.394  CL  20.40  CP  -7.95 

PLAfCTOCENTRIC  CONIC 


TH  2.30  VHP 
INJ  A7MTH 
74.97 
61  .89 
76.46 
60.13 
79.79 
56.02 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2991.8  SCR 
RRT  -.4023  RRF 
SOB  3007.7  R23 
SCI  2994.4  SG2 


DISTANCE  346.234 

57.74  VL  26.996  CAL  8.81  A7L  85.43  HCA  141.37  SHA  124.37 

VP  37.312  CAP  -11.74  A7P  93.58  TAl  149.36  TAP  290.73 

7AL  42.70  7AP  12.90  ETS  38.'91  7AE  159.48  ETE  243.14 


8.398  OPA  -6.39  RAP  11.00  ECC  I .6422 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 57  19 

2716.0 

-26.11 

110.56 

1 16  28 

3488.3 

-7.29 

159.05 

6 36  28 

2378.2 

-28 . 50 

86.20 

2 I]  16 

3301  .3 

-5.16 

144  .]  5 

8 22  56 

2026.8 

-33.86 

60.30 

2 34  10 

3225.5 

-.57 

135.56 

ORBIT  DETERMINATION  ACCURACY 


309.1 

SC3 

288.4 

ST 

1537.8 

SR 

144 .9 

SS 

1448.2 

.4655 

RTF 

-.9487 

CRT 

.5186 

CRS 

.6219 

CST 

.9919 

-.0878 

R13 

-9491 

LSA 

2109.7 

MSA 

179.1 

SSA 

14.8 

282.8 

THA 

177.60 

Eli 

1539.7 

El2 

123.8 

alf 

2.82 

140.00 

ARRIVAL 

CATE 

APR 

9 1969 

ECC  .24110  Inc  4.5745  Vl  30. M5 
RCA  94.39  APO  154.36  V2  35.111 
ZAC  105.02  ETC  168.65  ClP  -10.19 


C3  37.258 

VHL 

6. 

.104 

OLA  26.33 

RAL  9.41 

RAO  6568.5 

VEL  12.595 

LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

5 

36 

12 

3385.26 

-22.98 

123.41 

250.83 

90.00 

0 

30 

12 

3995.62 

-6.51 

160.53 

243.87 

100.00 

5 

26 

35 

3029.41 

-26.04 

98.20 

251 .80 

JOO.DO 

1 

22 

30 

3826.70  . 

-3.71 

146.59 

242.34 

no. 00 

7 

25 

15 

2658.13 

-32.40 

71,74 

253.53 

110.00 

1 

40 

20 

3770.75 

1 .83 

138.90 

238.88 

differential  corrections 
TOE-1.4425  TRA-2.5799  TC3  -.2013  BAU  .1243 

ROE  -.0936  RRA  .2295  RC3  -.1476  FAU  .02506 

FOE  2.1509  FRA  2.B106  FC3  -.5823  BSP  9675 

BOE  1.4455  BRA  2.5901  BC3  .2496  FSP  -902 


72.98 
62.38 
74.78 
60.32 
78.45 
55.86 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3032.2  SCR  313.0  SC3  3J4.5 
RRT  -.5123  RRF  .5778  RTF  -.9526 
see  3048.3  R23  -.1001  R1 3 .9531 

SCI  3036.5  SC2  268.4  THA  176.95 


TH  2.28  VHP  8.013  CPA  -6.55  RAP 
INJ  A7MTH  INJ  TIME  PO  CST  TJM  iNJ 
4 32  37  2785.3 

1 36  48  3395.6 

6 17  4 2429.4 

2 26  17  3226.7 

8 9 33  2058.1 

2 43  11 


12.80  ECC  1 .6] 32 
2 LAT  INJ  2 LONG 


25.09 

10.16 

27.88 

-7.64 

33.65 


115.38 
153.75 
89.88 
140  .00 
62.73 


3170.8 

-2.66 

132.70 

ORBIT  DETERMINATION  ACCURACY 

ST 

1578.1 

SR 

113,8 

SS 

1525.6 

CRT 

.3373 

CRS 

.4531 

CST 

.9918 

LSA 

2190.9 

MSA 

174.4 

SSA 

13.8 

ELI 

1578.6 

EL2 

107.1 

alf 

1 .40 

JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  NOV  20  1966  ruICHT  TIME  U2*00  ARRIVAL  CATE  APR  IJ  1969 


HELIOCENTRIC  CONIC  DISTANCE  355,021 


RL  147.80 

LAL 

.00 

LOL  57.74 

VL  27.089 

CAL  8.51 

A7L  85.26 

HCA 

144.59 

SMA 

124.96 

ECC  .23356 

INC 

4.7429 

VI 

30 . 14  5 

RP  107.97 

LAP 

2.75 

LOP  202.42 

VP  37 . 368 

CAP  -11.05 

A7P  93.87 

tal 

149.21 

tap 

293.80 

RCA  95.78 

APO 

154.15 

V2 

35.099 

RC  42.534 

CL 

21  .75 

CP  '9.02 

7Al  43.22 

TAP  14.90 

ETS  38,07 

7AE 

159.87 

ETE 

251 .29 

7AC  106.71 

ETC 

169. 1 7 

CLP 

-11.90 

PLANETOCENTRIC  ( 

CONIC 

C3  35.745 

VHL 

5.979 

CLA  27.57 

RAL  8.82 

RAD  6568.4 

VEL  12.535 

PTH 

2.27 

VHP 

7.644 

OPA  -6.91 

RAP 

14.61 

ECC 

1 .5883 

LNCH  A2MTH 

LNCH  time 

t-I  time 

INJ  LAT 

INJ  LOnC 

INJ  RT  ASC 

IN. 

1 atmth 

IN. 

1 time 

PO  CST  TIM 

INJ 

1 2 lAT 

INJ 

2 LONG 

90.00 

2 

58  0 

3493.70 

-20.64 

130.50 

248.80 

70.17 

3 

56  14 

2893.7 

- 

23.16 

122.73 

90.00 

1 

3 37 

3866 .23 

-10.52 

153,14 

244.32 

65,56 

2 

8 4 

3266.2 

- 

13.99 

146. 18 

100.00 

5 

0 53 

3097.58 

-24 . 74 

102.B5 

250.29 

72.66 

5 

52  31 

2497.6 

- 

26.88 

94.70 

100.00 

1 

43  26 

3737.59 

-6.70 

141 .66 

242.28 

60.80 

2 

45  43 

3137.6 

10.54 

134 .98 

110.00 

7 

9 2 

2696.54 

-31 .84 

74.59 

252.49 

76.84 

7 

53  59 

2096.5 

33.32 

65.68 

110.00 

J 

51  46 

3711 .39 

-.44 

135.81 

238.41 

55.82 

2 

53  38 

3111  .4 

-4.92 

129.59 

differential  CORRECTIONS  HIC-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1 .4T17  TRA-2.5326  TC3  -.1769  6AU  ,1133  SCT  3087.2  SCR  329.2  SC3  343,8  ST  1632.1  SR  89.4  SS  1616.1 

ROE  '.0411  RRA  .2467  RC3  -.1580  FAU  .0267]  RRT  -.6246  RRT  ,6929  RTF  -.9558  CRT  -.0691  CRS  ,0554  CST  .9920 

FOE  2.3501  fra  2.9496  FC3  -.6468  BSP  9975  SC6  3104, 7 R23  -.1175  R13  .9565  ISA  2292,3  MSA  169.9  5SA  12.9 

60E  1.4722  BRA  2.5448  6C3  ,2372  FSP  -995  SCI  3094.1  SC2  256.5  THA  176.16  ELI  1632.1  El2  89-2  AlF  179.78 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIfC  144, QD  ARRIVAL  DATE  APR  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  359.793 


RL  147.80 

LAL  .00 

LOL  57.74 

VL  27.175 

Gal 

e.ZZ  ATU  85.06 

HCA 

147.80 

SMA  125.52 

ECC  .22651 

INC  4.9402 

VI 

30.145 

RP  108.01 

LAP  2.63 

LOP  205.64 

VP  37.418 

CAP  - 

JO. 38 

ATP  94.18 

tal 

149,10 

TAP  296.90 

RCA  97.09 

APO  153.95 

V2 

35.086 

1 

RC  42.853 

CL  23.23 

CP  -10.33 

7AL  43.87 

7AP 

17.08 

ETS  37.89 

TAE 

159.63 

ETE  259.42 

TAC  108.37 

ETC  169.81 

CLP 

'13.68 

PlANETOCENTRIC  CONIC 

C3  34.489 

VHL  5.873 

OLA  28.91 

RAL  8.10 

RAO  6568.4 

VEL  12.484 

PTH 

2.26 

VHP  7.295 

OPA  -7.51 

RAP  16.47 

ECC 

1.5676 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

83.93 

1 7 40 

3833.68 

-16.49 

153 

.66 

245. 7j 

65.92 

2 11  34 

3233.7 

-19.60 

146.32 

- 

96.07 

2 48  16 

3508.17 

-16.47 

129 

.79 

245.70 

65.91 

3 46  44 

2908.2 

-19.59 

122.46 

m 

100.00 

4 23  42 

3201 .64 

-22.45 

109.73 

248 .28 

69.73 

5 17  3 

2601 .6 

-25.01 

101  .87 

- 

100.00- 

2 14  55 

3615.45 

-10.69 

134 

.79 

242.79 

61.92 

3 15  10 

3015.5 

-14.36 

127.93 

110.00 

6 49  35 

2744.82 

-31 .03 

78 

.13 

251.35 

74.89 

7 35  20 

2144.8 

-32.79 

69.35 

■ 

llO.OO 

2 5 31 

3645.03 

-2.97 

132 

.34 

238.11 

55.93 

3 6 16 

3045.0 

-7.42 

126.09 

= 

differential  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .5104 

TRA-2.4851 

TC3  -.1556 

BAU  .1062 

SCT  3142,6  SCR 

563.4 

SC3 

376.2 

ST  1691.7 

SR  93.2 

SS 

1717,3 

ROE  .0200 

RRA  .2720 

RC3  -.1698 

FAU  .02832 

RRT  -, 

.7284  RRF 

.7974 

. RTF  - 

.9588 

CRT  -.6613 

CRS  -.5648 

CST 

.9923 

1 

FOE  2.5834 

FRA  3.0961 

FC3  -.7110 

BSP  10162 

see  5163.5  R23  - 

.1382 

' R13 

.9597 

LSA  2406.6 

MSA  166.4 

SSA 

1 1 .8 

r 

eOE  1.5105 

BRA  2.5000 

6C3  .2304 

FSP  -1091 

SCI  5153.8  SC2  i 

248.1 

THA  175.16 

Eli  1692.8 

El2  69.9 

ALF 

177.91 

LAUNCH  DATE  NOV  20  1968 

Flight  time  ue.oo 

ARRIVAL  C4TE 

APR 

15  1969 

HELIOCENTRIC  CONIC 

distance  366.' 

549 

i 

RL  147.80 

LAL  .00 

LOL  57.74 

VL  27.255 

CAL 

7.95 

A7l  84.82 

HCA 

151 .01 

SMA  126.03 

ECC  .21993 

INC  5.1759 

V] 

30 . 1 4 5 

_ 

RP  108.05 

LAP  2.51 

LOP '208. 85 

VP  37.464 

CAP 

-9.73 

ATP  94,53 

tal 

149.01 

TAP  300.02 

RCA  98.31 

APO  153.75 

V2 

35 .073 

I 

RC  43.347 

CL  24  .88 

CP  '11.96 

7AL  44.66 

ZAP 

19.51 

ETS  38.31 

7AE 

158.73 

ETE  266.92 

TAC  1 10.00 

ETC  170.62 

ClP 

-15.53 

PLANETOCENTRIC  CONIC 

- 

C3  33.509 

VHL  5.789 

CLA  30.38 

RAL  7.24 

RAO  6568.5 

VEL  12.445 

PTH 

2.25 

VHP  6.967 

OPA  -8.42 

RAP  18.38 

ECC 

1.5515 

LNCH  A7t*TH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ 

1 ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

78.52 

0 22  8 

3961 .25 

'17.48 

163 

.58 

244.76 

64.76 

1 28  9 

3361  .3 

-20.74 

156.27 

lOl  .48 

3 26  56 

3366.06 

'17.47 

1 1 9 . 74 

244.75 

64  .75 

4 23  2 

2766 . 1 

-20.73 

1 12.42 

- 

78.52 

0 22  8 

3961 .25 

-17.48 

163 

.58 

244.76 

64.76 

1 28  9 

3361  .3 

-20.74 

156.27 

lOl .48 

3 26  56 

3366.06 

-17.47 

119 

1.74 

244.75 

64.75 

4 23  2 

2766.1 

-20.73 

112.42 

- 

ilO.OO 

6 25  9 

2808.17 

-29.82 

82.66 

250.02 

72.46 

7 11  57 

2208.2 

-31 .93 

74  .09 

no. 00 

2 23  6 

3567.14 

-5.93 

128.26 

238.10 

56.27 

3 22  33 

2967.1 

-10.32 

121  .92 

OIFFERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE'1.5527  TRA-2.4289  TC3  -.1294  BAU  .1007  SCT  3185.9  SCR  422.0  SC3  410.7  ST  1749.5  SR  J40.8  SS  1826.6 

ROE  .0937  RRA  .3071  RC3  -.1838  FAU  ,03010  RRT  -.8128  RRF  .8792  RTF  -,9€16  CRT  -.9374  CRS  -.8891  CST  .9925 

FOE  2.8512  FRA  3.2405  FC3  -.7777  BSP  10436  SC6  3213.7  R23  -.1596  R13  .9629  LSA  2527.8  MSA  164.4  SSA  10.6 

BCE  1 .5555  BRA  2.4483  8C3  .2248  FSP  -1201  SCI  3204.4  SC2  244.4  THA  173.82  ELI  1754.5  El2  *8.9  ALF  175.68 

LAUNCH  DATE  NOv  20  1968  FLIGHT  TIME  148.00  ARRIVAL  CATE  APR  17  1969 

HELIOCENTRIC  CCNIC  DISTANCE  373.288 

RL  147,80  LAL  .00  LOt  57.74  VL  27.329  C4l  7.69  ATt  84.54  HCA  154.22  SMA  126.51  ECC  .21382  INC  5.4645  vi  30. M5 

RP  108.09  LAP  2.37  LOP  212.07  VP  37.505  CAP  '9.10  ATP  94.92  TAL  148.94  TAP  303.16  RCA  99.46  APO  1 53.57  V2  35.060 

RC  44.011  CL  26.74  CP  -14.01  7AL  45.63  TAP  22.24  ETS  39.28  7AE  157.13  ETE  273.29  7AC  111.62  ETC  I7i.6f^  CLP  -17.44 

PlANETOCENTRIC  CONIC 


C3  32.848 

VHL 

5.731 

Ola  32.02  RAL  6.20 

RAO  6568.3  VEL  12.419 

PTH  2.24 

VHP  6.665 

OPA  -9.76 

RAP  20.41 

ECC 

I .5406 

LNCH  ATMTH 

LNCH  TIME 

t-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

74.40 

23 

44  54 

4048.05 

-18.51 

170.65  243.84 

63.40 

24  52 

22 

3448.1 

-21 .93 

163.36 

105.60 

3 

51  54 

3269.23 

-18.50 

112,97  243,83 

63.39 

4 46 

23 

2669.2 

-21 .92 

105.67 

74.40 

23 

44  54 

4048.05 

-18.51 

170.65  243.84 

63.40 

24  52 

22 

3448.1 

-21 .93 

163.36 

105.60 

3 

51  54 

3269,23 

-18.50 

112.97  243.83 

63.39 

4 46 

23 

2669.2 

-21 .92 

105.67 

110.00 

5 

51  37 

2898.67 

-27.80 

88.93  248.26 

69.26 

6 39 

56 

2298.7 

-30.36 

80.67 

_ 

no.oo 

2 

48  17 

3466.61 

-9.69 

122.91  238.65 

57.06 

3 46 

3 

2866.6 

-13.97 

1 16.41 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE- 1.6086 

TRA* 

'2.3705 

TC3  -.1069 

BAU  .0996 

SCT  3226.8  SCR 

512.7  SC3 

447.4 

ST  1813.6 

SR  225.1 

SS 

1948.4 

ROE  .1866 

RRA 

.3553 

RC3  -.200) 

FAU  ,03171 

RRT  -.87^  RRF 

.9339  RTF  - 

.9641 

CRT  '.9932 

CRS  '.9731 

CST 

.9928 

FDE  3.1662 

FRA 

3.3801 

FC3  -.8358 

BSP  10635 

see  3267.3  R23  - 

.1801  R13 

.9661 

LSA  2666.3 

MSA  163.7 

SSA 

9.2 

BOe  1.6194 

BRA 

2.3970 

BC3  .2269  FSP  -1314 

SCI  3257.8  SC2 

248.6  THA  172.06 

EU  1827.3 

El2  26.0 

alf 

172.97 

86 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


LAUNCH  CATE  NOV  ZO  1968 


Flight  tiic  150.00 


arrival  cate  APR  19  1969 


heliocentric  conic 

RL  147.80  LAL  .00  lOl  57.74  VL  27.396  GAL 

RP  108.13  LAP  2.23  lOP  215.28  VP  37.542  GAP 

RC  44.838  Cl  28.90  GP  -16.65  7AL  46.84  ZAP 

PLANETOCENTRIC  CONIC 


C3  32.586 

VHL  5 

.708 

ClA  33.88 

RAL  4.90 

RAC  6568.3 

VEL  12.408 

LNCH  AZMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

70.57 

23  15 

9 

4121 .97 

-19.57 

176.92 

242.96 

109.43 

4 11 

17 

3191 .26 

-19.56 

107.55 

242.95 

70.57 

23  15 

9 

4121 .97 

-19.57 

176.92 

242.96 

109.43 

4 11 

17 

3191 .26 

-19.56 

107.55 

242.95 

110.00 

4 49 

7 

3075.73 

-22.99 

100.44 

244.84 

110.00 

3 40 

25 

3285.50 

-16.20 

112.91 

240.96 

oifferential  corrections 


TDE* 

■1  .6805 

TRA- 

-2.3059 

TC3 

-.0865 

BAU 

.1026 

ROE 

.3091 

RRA 

.4199 

RC3 

-.2192 

FAU 

.03306 

FOE 

3.5320 

FRA 

3.4964 

FC3 

-.8784 

BSP 

10826 

BOE 

1.7087 

BRA 

2.3438 

6C3 

.2356 

FSP 

-1428 

distance  380.008 

7.46  A7l  84.17  HCA  157.43  SMA  126.96  ECC  .20815  INC  5.8286  VI  30.145 

-8.49  A7P  95.39  TAL  148.89  TAP  306.32  RCA  100.54  APO  153.39  V2  35.047 

25.38  ETS  40.84  7AE  154.77  ETE  278.24  ZAC  113.20  ETC  173.09  CLP  -19.44 

TH  2.24  VHP  6.397  CPA  -11.67  RAP  22.61  ECC  1.5363 

INJ  AZMTH 
61.77 
61  .76 
61  .77 
61  .76 
63.98 
59.48 

MID-COURSE  EXECUTION  ACCURACV 
SGT  3259.9  SCR  645.5  5C3  484.5 

RRT 

see 

SCI 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  23  51 

3522.0 

-23.18 

169.67 

5 4 28 

2591 .3 

-23.17 

100.30 

24  23  51 

3522.0 

-23.18 

169.67 

5 4 28 

2591  .3 

-23.17 

100.30 

5 40  23 

2475.7 

-26,30 

92.84 

4 35  11 

2685.5 

-20 . 1 3 

105 .99 

ORBIT  DETERMINATION  ACCURACY 


-.9096  RRF  .9662  RTF  -.9664 
3323.2  R23  -.1957  Rl3  .9693 
3312.7  SC2  263.9  THA  169.72 


ST 

1882.7 

SR 

345.7 

SS 

2081 .1 

CRT 

-.9997 

CR5 

-.9936 

CST 

.9931 

LSA 

2822.7 

MSA 

164.7 

SSA 

7.8 

ELI 

1914.2 

EL2 

8.0 

alf 

169.60 

LAUNCH  DATE  NOV  20  1968 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  152.00 
DISTANCE  386.709 


RL 

147.80 

LAL 

.00 

LOL 

57.74 

VL 

27.458 

GAL 

7.24 

AZL 

83.69 

RP 

108.17 

LAP 

2.09 

LOP 

218.48 

VP 

37.575 

GAP 

-7.90 

AZP 

95.95 

RC 

45 .818 

CL 

31  .45 

GP 

-20.12 

ZAL 

48.37 

ZAP 

29.11 

ETS 

43.02 

ARRIVAL  CATE  APR  21  1969 


30.145 

35.033 


PLANETOCENTRIC  CONIC 


C3  32.871 

VHL  5. 

.733 

OLA  36.06 

RAl  3.24 

RAO  6568. 

3 VEL  12.419 

PTH  2.24 

VHP 

6.179 

OPA  -14.37 

RAP  25.13 

ECC  I .5410 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.68 

22  46 

8 

4191  .83 

-20.63 

183.06 

242.11 

59.75 

25 

55  59 

3591 .8 

-24.49 

175  .89 

113.32 

4 27 

5 

3125.80 

-20.62 

103.02 

242.11 

59.74 

5 

19  n 

2525.8 

-24.48 

95  .85 

66.68 

22  46 

8 

4191 .83 

-20.63 

183.06 

242.11 

59.75 

23 

55  59 

3591 .8 

-24.49 

175.89 

113.32 

4 27 

5 

3125.80 

-20.62 

103.02 

242.11 

59.74 

5 

19  11 

2525.8 

-24.48 

95  .85 

66.68 

22  46 

8 

4191 .83 

-20.63 

183.06 

242.11 

59.75 

23 

55  59 

3591  .8 

-24,49 

175.89 

113.32 

4 27 

5 

3125.80 

-20.62 

103.02 

242.11 

59.74 

5 

19  11 

2525.8 

-24.48 

95.85 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.7785  TRA'2.2347  TC3  -.0691  BAU  .1101  5CT 
ROE  .4792  RRA  .5053  RC3  -.2407  FAU  .03381  RRT 
FOE  3.9525  FRA  3.5615  FC3  -.8903  BSP  11056  SGB 
BOe  1.8419  BRA  2.2911  BC3  .2505  FSP  -1535  SCI 


3285.7  SOR  834.1  5C3  518.6 

-.9322  RRT  .9834  RTF  -.9685 
3389.9  R23  -.2024  R13  .9729 

3377.1  SG2  293.7  THA  166.58 


ST  1961.0  SR  514.3  SS  2223.6 
CRT  -.9978  CRS--.9987  CST  .9935 
LSA  3004.4  MSA  367.5  SSA  6.3 
ELI  2027.1  EL2  32.6  ALF  165.33 


LAUNCH  DATE  NOV  20  1 968 


FLIGHT  TIME  154.00 


ARRIVAL  CATE  APR  23  1969 


HELIOCENTRIC  CONIC 


RL 

147.80 

LAL 

.00 

LOL 

57.74 

VL 

RP 

108.21 

LAP 

1 .93 

LOP 

221 .69 

VP 

RC 

46.944 

CL 

34.59 

GP 

-24.83 

ZAL 

27.515 

37.604 

50.38 


gal 

CAP 

ZAP 


DISTANCE  393.388 

7.03  AZU  83.04  HCA  163.83  SMA  127.76  ECC  .19808  INC  6.9629  VI  30.145 
-7.31  A7P  , 96,69  TAl  148.85  TAP  312.69  RCA  102.45  APO  153.06  V2  35.020 
33.71  ETS  45.92  ZAE  147.02  ETE  283.91  ZAC  116.25  ETC  177.79  ClP  -23.57 


PLANETOCENTRIC  CONIC 


C3  34.012 

VHL  5.832 

CLA  38.66 

RAL  1 .02 

RAC  6568.3 

VEL  12.465 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

62.49 

22  15  43 

4?63.59 

-21 .65 

189.57 

241.30 

117.51 

4 39  48 

3071 .24 

-21 .63 

99.25 

241.29 

62.49 

22  15  43 

4263.59 

-21 .65 

189.57 

241 .30 

117.51 

4 39  48 

3071.24 

-21 .63 

99.25 

241 .29 

62.49 

22  15  43 

4263.59 

-21 .65 

189.57 

241.30 

117.51 

4 39  46 

3071  .24 

-21 .63 

99.25 

241  .29 

differential  CORRECTIONS 


TOE- 

- 1 . 9229 

TRA- 

-2.1569 

TC3 

-.0579 

BAU 

,1221 

ROE 

.7295 

RRA 

.6155 

RC3 

-.2622 

FAU 

.03323 

FOE 

4.4181 

FRA 

3.5241 

FC3 

-.6459 

BSP 

11332 

BOE 

2.0566 

BRA 

2.2430 

BC3 

.2685 

FSP 

-1614 

TH  2.25  VHP 
iNj  AZMTH 
57.15 

57.14 

57.15 

57.14 

57.15 
57.14 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  3307.2  SCR  1098.6  SC5  542.8 
RRT 

see 

SCI 


6.041  DPA  -18.19  RAP  28.20  ECC  1.5598 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  26  47 

3663.6 

-25.82 

182.53 

5 30  59 

2471  .2 

-25.80 

92.20 

23  26  47 

3663.6 

-25.82 

182.53 

5 30  59 

2471  .2 

-25.80 

92.20 

23  26  47 

3663.6 

-25.82 

182.53 

5 30  59 

2471  .2 

-25.80 

92.20 

-.9454  RRT  .9919  RTF  -.9705 
3484.9  R23  -.1978  R1 3 .9772 

3468.1  SC2  341.5  THA  162.39 


ORBIT  DETERMINATION  ACCURACY 
ST  205 
CRT 


LAUNCH  DATE  NOV  20  1968 


HELIOCENTRIC  CONIC 


RL  147.80 

LAL 

,00 

La  57.74 

VL  27.566 

GAL  6.85 

RP  108.25 

LAP 

1 .78 

LOP  224.89 

VP  37.630 

CAP  -6.75 

RC  48.205  CL  38.57 

PLANETOCENTRIC  CONIC 

GP  -31.39 

ZAL  53.11 

ZAP  39.64 

C3  36.705 

VHL 

6.058 

OLA  41 .88 

RAL  357.87 

RAO  6568.4 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

57.75 

21 

41  36 

4343.40 

-22.44 

196.95 

122.25 

4 

48  45 

3029.93 

-22.43 

96.33 

57.75 

21 

41  36 

4343.40 

-22.44 

196.95 

122.25 

4 

48  45 

3029.93 

-22.43 

96.33 

57.75 

21 

41  36 

4343.40 

-22.44 

196.95 

122.25 

4 

48  45 

3029.93 

-22.43 

96.33 

DIFFERENTIAL  CORRECTIONS 
TOE-2.1573  TRA-2.0703  TC3  -.0541  BAU  .1381 

ROE  1.1216  RRA  .7474  RC3  -.2763  FAU  .03027 

FOE  4.8755  FRA  3.2894  FC3  -.7j39  BSP  11795 

BOE  2.4315  BRA  2.2011  BC3  .2815  FSP  -1630 


flight  TIME  156.00 

DISTANCE  400-043 

AZL  82.07  HCA  167.03  SHA  128.11 
A7P  97.73  TAL  148.85  TAP  315.88 
ETS  49.67  ZAE  140.74  ETE  285.13 

VEL  12.573  PTH  2.28  VHP  6,052 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
240.46  53.66  22  53  59 

240.45  53.66  5 39  15 

240.46  53.66  22  53  59 

240.45  53.66  5 39  1 5 

240.46  53.66  22  53  59 

240.45  53.66  5 39  15 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3328.9  SCR  1462.4  SC3  542.8 
RRT  -.9529  RRT  .9957  RTF  -.9725 
see  3636.0  R23  -.1805  R13  .9823 

SCI  3612.9  SC2  408.8  THA  156.97 


SR 

753.4 

SS 

2369.7 

CRS 

-.9999 

CST 

.9940 

MSA 

172.0 

SSA 

4.9 

El2 

66.7 

alf 

159.95 

flVAL 

CATE 

APR 

25  1969 

INC 

7.9329 

VI 

30.145 

APO 

152.92 

v2 

35.007 

ETC 

181 .88 

CLP 

-25.57 

RAP 

32.28 

ECC 

1.6041 

INJ 

2 LAT 

INJ 

2 LONG 

OPA  -23.64 
PO  CST  TIM 

3743.4  -27.02  190.13 

2429.9  -27.00  89,52 

3743.4  -27.02  190.13 

2429.9  -27.00  89.52 

3743.4  -27.02  190.13 

2429.9  -27.00  89.52 

ORBIT  DETERMINATION  ACCURACY 
ST  2187.4  SR  1098.4  S$  2498.6 

CRT  -.9943  CR5-1.0000  CST  .9946 

LSA  3493.2  MSA  177.9  SSA  3.5 

ELI  2445.4  EL2  105.1  AlF  153.42 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  OATt  NOV  20  1966  FlICHT  TIMC  158.00  ARRIVAL  CATE  APR  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  406.671 


Rl  147.80 

LAL 

.00 

La  57.74 

VL  27.613 

CAL  6.68 

AZl  80.48 

HCA 

170.21 

SMA 

128.43 

ECC 

.18965 

INC  9.5204 

Vl 

30.145 

RP  106.29 

LAP 

1 .61 

LOP  228.06 

VP  37.652 

CAP  -6.20 

AZP  99.38 

tal 

148.86 

TAP 

319,07 

RCA 

104.07 

APO  152.79 

V2 

34 .994 

RC  49.590 

CL 

43.87 

CP  -40.77 

ZAl  57.04 

ZAP  47,63 

ETS  54.53 

ZAE 

131 .70 

ETE 

286.20 

ZAC 

118.47 

ETC  188.30 

CLP 

-27.13 

PLANETOCENTRIC  ( 

CONIC 

C3  42.838 

VHL 

6 

.545 

DlA  45.93 

RAl  352.97 

RAO  6568.6 

VEL.  12.814 

PTH 

2.33 

VHP 

6.386 

OPA 

-31 .38 

RAP  38.43 

ECC 

1 .7050 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN. 

) time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

52.19 

21 

0 

7 

4440.67 

-22.53 

205.80 

239.31 

48.85 

22 

14  7 

3840.7 

-27.64 

199.42 

127.61 

4 

51 

8 

3010.68 

-22.51 

94.66 

239.30 

48.84 

5 

41  19 

2410.7 

-27,63 

88.29 

52.19 

21 

0 

7 

4440.67 

-22.53 

205.80 

239.31 

48,85 

22 

14  7 

3840.7 

-27.64 

199.4? 

127.81 

4 

51 

8 

3010.68 

-22.51 

94.66 

239.30 

48.84 

5 

41  19 

2410.7 

-27.63 

88.29 

52.19 

21 

0 

7 

4440.67 

-22.53 

205.80 

239.31 

48.85 

22 

14  7 

3840.7 

-27.64 

199.4? 

127.81 

4 

51 

8 

3010.68 

-22.51 

94.66 

239,30 

48.84 

5 

41  19 

2410.7 

-27.63 

86.29 

differential  CORRECTIONS  MIC-CCORSE  EXECUTION  ACCURACV  OR8IT  OETERWINATJON  ACCURACV 

TDE-2.6069  TRA-1 .9792  TC3  -.0648  6AU  .1537  SOT  3379.5  SCR  1936.9  SC3  493.7  ST  2401.4  SR  1593.4  SS  2562.8 

ROE  1.7809  RRA  .8721  RC3  -.2605  FAU  .02274  RRT  -.9569  RRF  .9969  RTF  -.9752  CRT  -.9941  CRS  -.9999  CST  .9957 

FOE  5.1743  FRA  2.7254  FC3  -.4596  BSP  12514  SC6  3895.3  R23  -.1492  Rl3  .9884  LSA  3852.2  MSA  184.3  5SA  2.2 

60E  3.1572  BRA  2.1629  6C3  .2684  FSP  -U99  SCI  3864.0  SC2  492.3  THA  150.74  ELI  2878.4  El2  M4.0  AlF  146.49 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  160.00  ARRIVAL  CATE  APR  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  413.260 

RL  147.80  LAI  .00  LCX  57.74  VL  27.656  CAL  6.53  A2L  77.39  HCA  173.38  SMA  728.72  ECC  .18603  INa2.6lM  Vl  30.145 

RP  108.33  LAP  1.44  LOP  231.28  VP  37.671  GAP  -5.67  A7P  102.53  TAL  148.86  TAP  322.24  RCA  104.78  APO  152.67  V2  34.980 

RC  51.091  OL  51.18  CP  -54.26  7AL  63.01  2AP  58.57  ETS  6J  .95  2AE  118.48  ETE  289.53  7AC  118.32  ETC  199.56  ClP  -26.78 

PlANETOCENTRIC  CONIC 


C3  59.?81 

VHL 

7.699 

DLA  50.87 

RAL  344.4] 

RAO  6569.1  VEL  13.440  PTH  2.46 

VHP  7. 

588 

OPA 

-41 .88 

RAP  49.43 

ECC 

i .9756 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC  iNJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

* 

45.80 

20 

4 16 

4574.58 

-20.41 

216.7? 

236.80 

4?.  33 

21  20 

31 

3974.6 

-26.?? 

21 ] .14 

I 

134.?0 

4 

38  40 

3038.36 

-20.40 

95.15 

236.78 

4?. 33 

5 29 

19 

2438.4 

-26. ?1 

89.58 

- 

45.80 

20 

4 16 

4574.58 

-20.41 

216.7? 

236.80 

4?.  53 

21  20 

31 

3974.6 

-26.2? 

2n  .14 

1 

134.?D 

4 

38  40 

3038.36 

-20.40 

95.15 

236.78 

4?.  33 

5 29 

19 

2438.4 

-26,21 

89.58 

- 

45.80 

20 

4 16 

4574.58 

-20.41 

216.7? 

236.80 

4?. 33 

21  20 

31 

3974.6 

-26.22 

211 .14 

e 

134.ZD 

4 

38  40 

3038.36 

-20.40 

95.15 

256.78 

4?. 33 

5 29 

19 

2438.4 

-26.21 

89.58 

I 

jifferential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

- 

TOE-3. 7?83 

TRA' 

-1.8917 

TC3  -.0973 

BAU  .1559 

SCT 

3563.0  SCR 

2400.2  SG3 

364.6 

ST 

2854.0 

SR  2190.0 

SS 

2451 .3 

ROE  2.9155 

RRA 

.8424 

RC3  -.1710 

FAU  .00869 

RRT 

-.9580  RRF 

.9951  RTF  - 

.9814 

CRT 

-.9950 

CRS  -.9996 

CST 

.9974 

z 

FOE  4.9566 

FRA 

1.7300 

FC3  -.1269 

BSP  1 3690 

SCB 

4?96.1  R23 

-.1031  R13 

.9946 

LSA 

4349.1 

MSA  1 88 . 4 

S5A 

I .2 

- 

BOE  4.7329 

BRA 

2.0704 

BC3  .1967 

FSP  -1137 

SCI 

4?57.3  SC2 

575.8  tha  146.47 

ELI 

3593.2 

EL2  174.5 

ALF 

14?. 54 

3 

launch  cate  NOV  20  1968  FlI&HT  TIME  162.00  ARRIVAL  CATE  MAV  J 1969 

HELIOCENTRIC  CONK  DISTANCE  419.765 

RL  147.80  LAL  .00  LOL  57.74  VL  27.694  CAL  6.40  A7L  68.78  HCA  1 76.49  SMA  128.99  ECC  .18288  INC21  .2231  Vl  30. M5 

RP  108.38  LAP  1.27  LOP  234.47  VP  37.687  GAP  -5.17  A7P  111.19  TAl  148.83  TAP  325 . 32  RCA  105.40  APO  152.58  V2  34.967 

RC  52.697  CL  60.42  CP  -72.35  7Al  72.53  7AP  72.70  ETS  88.53  7AE  99.18  ETE  3J3.I8  7AC  116.86  ETC  233.43  ClP  -11-26 

PlANETOCENTRIC  CONIC 

C3  131.226  VHL  n.455  CLA  54.66  RAL  328.18  RAO  6570.4  VEL  15.892  PTH  2.81  VHP  12.197  CPA  -52.55  RAP  74.16  ECC  3.1596 


LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

41  .08 

18  45 

27 

4781 .73 

-11.99 

228.35 

229.53 

36,25 

20  5 

8 

4181  .7 

-18.39 

223.79 

1^6.92 

3 48 

5 

3182.53 

-11 .98 

99.97 

229.52 

36,25 

4 41 

7 

2582.5 

-18.38 

95.4  1 

41  .08 

18  45 

27 

4781 .73 

-11.99 

228.35 

229.53 

36.25 

20  5 

8 

4181 .7 

-18.39 

223.79 

138.9? 

3 48 

5 

3182.53 

-11.98 

99.97 

229.52 

36.25 

4 41 

7 

2582.5 

-18.38 

95.41 

41  .08 

18  45 

27 

4781 .73 

-11.99 

228.35 

229.53 

36.25 

20  5 

8 

4181  .7 

-18.39 

223.79 

138.9? 

3 48 

5 

3182.53 

-11.98 

99.97 

229.52 

36.25 

4 41 

7 

2582.5 

-18.38 

95.41 

differential  CCRRECTI0N5  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE-8.6332  TRA-1.7023  TC3  -^1994  BAU  .3536  SCT  4584.8  SCR  1200.1  SC3  176.1  ST  4340.6  SR  1187.7  SS  2077.7 

ROE  2.3724  RRA  -.1930  RC3  -.0290  FAU- .01195  RRT  -.8811  RRF  .9137  RTF  -.9972  CRT  -.9896  CRS  -.9928  CST  ,9997 

FOE  3.9302  FRA  .5892  FC3  .0789  BSP  14915  SC6  4739.3  (^3  -.0469  R13  .9988  LSA  4953.8  MSA  166.9  5SA  .9 

BOE  8.9533  BRA  1.7132  6C3  .2015  FSP  -572  SCI  4706.9  SC2  552-9  THA  166.83  ELI  4497.1  El2  164.7  ^lF  164.83 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  164.00  ARRIVAL  CATE  MAV  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  425.412 

RL  147.80  LAL  .00  LOt  57.74  VL  27.729  CAL  6.44  A7L  4.20  MCA  178.91  SMA  129.23  ECC  .18162  INC85.7873  Vl  30.145 

RP  i06.42  lap  1.09  LOP  237.66  VP  37.700  CAP  -4.88  A2P  175.80  TAL  148.29  TAP  327.19  RCA  105.76  APO  152.70  V2  34.954 

RC  54.398  CL  44.13  CP  -50.88  7AL  84.97  ZAP  85.90  ETS  177.10  ZAE  61.45  ETE  32.38  ZAC  122.35  ETC  343.62  CLP  83.49 

PLANETOCENTRIC  CONIC 

C31557.78I  VHL  39.469  OLA  3|,13  RAL  3’9.53  RAO  6573.2  VEL  40.976  PTM  3.57  VHP  48.012  CPA  -31.18  RAP  126,69  ECC26.6371 
LNCH  AZMTH  INCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

76.50  20  52  26  4565.50  .79  198.55  230.66  58.88  22  8 32  3965.5  -3.34  192. II 

103.50  03028  3877.60  .81  147.74  230.65  58.88  1 35  5 3277.6  -3.32  141.31 

76.50  20  52  26  4365.50  .79  198,55  230.66  58.88  22  8 32  3965.5  -3.34  192.11 

103.50  03028  3877.60  .81  147.74  230.65  58.88  135  5 3277.6  -3.32  14J  .3] 

110.00  3 1 35  3406.96  -11.88  119.67  238.50  57.71  3 58  22  2807.0  -16.06  113.06 

110.00  23  20  29  4084.J4  13.53  155.64  222.85  58,30  24  28  34  3484.1  9.24  149.16 

DIFFERENTIAL  CCRRECTJONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

T0E-8.0l9rTRA  2.0901  TC3  -.1354  BAU  6.4334  SCT  1619.7  SCR  3639.9  5C3  74.0  ST  M69.4  SR  2843.6  SS  2753.2 

RO-19.5393  RRA-3.7296  RC3  -.2777  FAU-. 11981  RRT  .9194  RRF  -.9998  RTF  -.9260  CRT  .9876  CRS  1 .0000  CST  .9884 

FOE  4,5621  FRA  .8035  FC3  .0666  BSP  10057  SCB  5984.0  R23  -.0454  R13  -.9989  LSA  4123.5  MSA  174.0  55A  l.i 

60E2I.I209  BRA  4.2753  BC3  . 3089  FSP  -196  SCI  3940.3  SC2  588.4  Tha  67.21  ElI  3069.9  El2  J70.3  AlF  67 ,62 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUHCH  DATE  NOV  20  1968 


flight  time  166.00 


arrival  cate  mat  5 1969 


.00  LOL  57.74 
.91  LOP  240,85 


HELIOCENTRIC  CONIC 
RL  147.80  LAL 
RP  108.45  LAP 
RC  56.186  CL  -57.65  GP  76.94 
planetocentric  conic 
C3  84.649  VHL  9.201  CLA  -47.65 


49.93 

130.07 

49.93 

130.07 

49.93 

130.07 


DISTANCE  433.334 

VL  27.759  gal  6.09  A7L  106.36  HCA  183.24  5MA  129.44 
VP  37,711  GAP  -4.05  A7P  73.67  TAL  149.14  TAP  332-37 
7AL  69.01  7AP  77.13  6TS  292.08  7AE  104.76  ETE  60.61 


ICC  .17647  INC16.3553  VI  30.145 
RCA  106.60  APO  152.29  V2  34.942 
7AC  86.65  ETC  135.27  ClP  -9.75 


RAL 


38.49  RAO  6569.7  VEL  14.353  PTH  2.61  VHP  12.954  OPA  72.07  RAP  310.02  ECC  2.3931 

PC  CST  TIN  INJ  2 LAT  INJ  2 LONG 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

11  55  30 

1981 .92 

15.35 

47.26 

293.98 

135.68 

12  28  32 

19  56  56 

5798.76 

15.36 

270.14 

294.00 

135.68 

21  35  35 

11  55  30 

1981 .92 

15.35 

47.26 

293.98 

135.68 

12  28  32 

19  58  56 

5798 . 76 

15.36 

270.14 

294.00 

135.68 

21  35  35 

11  55  30 

1981 .92 

15.35 

47.26 

293.98 

135.68 

12  28  32 

19  58  56 

5798.76 

15.36 

270.14 

294.00 

135.68 

21  35  35 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

TC3 

-.1347 

BAU 

.1660 

RC3 

.0580 

FAU- 

.00055 

FC3 

.0056 

BSP 

15676 

BC3 

.1467 

FSP 

-543 

SOT  3986.6  SCR  2984.0  SC3  169.0 
RRT  .9676  RRT  -.9907  RTF  -.9928 
see  4979.7  R23  -.0288  R13  -.9995 
SGI  4942.4  SC2  608.0  THA  36.56 


1381 .9 

5198.8 

1381 .9 
5198.8 
1381  .9 
5198.8 


20.99 
21 .00 
20.99 
21  .00 
20.99 
21  .00 


41  .71 
264.58 
41  .71 
264.58 
41  .71 
264 . 58 


ORBIT  CETERHINATION  ACCURACV 


ST 

1525.2 

SR 

895.8 

SS 

723.5 

CRT 

.7925 

CRS 

,9203 

CST 

.9680 

LSA 

1844.2 

MSA 

495.0 

SSA 

.8 

ELI 

1697.7 

El2 

490.1 

alf 

27.47 

LAUNCH  DATE  NOV  20  1968 


flight  TIME  168.00 


ARRIVAL  CATE  MAr  7 1969 


HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOL  57.74 

RP  108.49  LAP  .73  LOP  244.03 

RC  58.051  CL  -36.96  GP  62.54 

Planetocentric  conic 
C3  28.016  VHL  5.293  OLA  -26.90  RAL 


90.00 

90.00 
100.00 
100.00 
IID.OO 
110.00 


DISTANCE  439.759 

VL  27.787  GAL  6.01  A7U  96.61  HCA  186.33  SMA  129.63 

VP  37.720  GAP  -3.58  ATP  83.43  TAL  149.08  TAP  535.42 

TAL  51.97  TAP  69,30  ETS  317.47  TAE  121.16  ETE  79.49 


ECC  .17435  INC  6.6138  VI  30.145 
RCA  107.03  APO  152.24  V2  34.929 
7AC  89.79  ETC  152.40  ClP  -39.95 


31.66  RAO  6568.1  VEL  12.223  PTH  2.20  VHP 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

14  11  30 

1231 .28 

10.25 

344.71 

262.39 

116.54 

14 

32 

1 

16  48  25 

718.13 

23.43 

312.92 

267.78 

106.37 

17 

0 

23 

14  59  27 

1076.35 

7.21 

331.75 

260.80 

119.07 

15 

17 

24 

18  43  8 

5636.34 

26,66 

264.58 

268.76 

104.01 

20 

17 

5 

15  13  21 

1032.74 

1.76 

325.05 

257.40 

124.14 

15 

30 

34 

20  45  44 

5252.71 

33.01 

236.96 

270.27 

99.43 

22 

13 

17 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

7.287  OPA  59.63  RAP  338.84  ECC  1.4611 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TOE 

-.8040 

TRA -2. 0389 

TC3 

-.0112 

BAU 

.2534 

ROE 

-.5043 

RRA-3.1809 

RC3 

.6764 

FAU 

.02533 

FOE 

.7414 

FRA  3.6594 

FC3 

-.7828 

BSP 

15132 

BOE 

.9491 

BRA  3.7782 

ec3 

.6765 

FSP 

-1261 

SOT  2623.5  SCR  3964.7  SG3,  396.5 
RRT  ,9636  RRF  -.9993  RTF  -.9703 
see  4754.1  R23  -.0537  RI3  -.9982 
SCI  4717.4  SC2  589.7  THA  56.89 


631  .3 
118.1 
476.4 
5036.3 
432.7 
4652. T 


13.73 
25.45 
11  .09 
28.34 
6.23 
33.96 


337,77 
304  .83 
325,05 
256.17 
318.81 
227.85 


ORBIT  DETERMINATION  ACCURACY 


ST 

JI44.0 

SR 

1280,7 

SS 

979.4 

CRT 

.9115 

CRS 

.9948 

CST 

.9483 

LSA 

1942.7 

MSA 

366.3 

SSA 

2.6 

ELI 

1679.2 

EL2 

359.3 

alf 

48.54 

LAUNCH  DATE  NOV  20  1968 


flight  TIME  170.00 


ARRIVAL  CATE  MAT  9 1969 


HELIOCENTRIC  CONIC 

RL  147.80  LAL  ,00  LOL  57.74  VL  27.810  GAL 

RP  108.53  LAP  .54  LOP  247.21  VP  37.726  GAP 

RC  59.985  Gl  -21.19  GP  52-08  7AL  42.77  TAP 

Planetocentric  conic 


C3  19.325 

VHL  4.396 

CLA  -11.93 

RAl  26.19 

RAO  6567.8 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

10  41  15 

1826.64 

-8.66 

18.24 

90.00 

19  35  2 

5229.87 

26.51 

235.36 

100.00 

11  56  31 

1583.80 

-9.74 

359.82 

100.00 

21  2 27 

4947.94 

27.70 

214.36 

IIO.OO 

12  51  2 

1413.05 

-12.55 

345.19 

110,00 

differential 

22  24  26  4691 .45 

CORRECTIONS 

30.87 

194.00 

MI0-C< 

DISTANCE  446.236 

5.94  A7L  93.29  HCA  189.49  SMA  129.80 
-3.11  A7P  86.75  TAl  149.07  TAP  338.55 
65.69  ETS  327.37  TAE  131.60  ETE  83.27 


VEL  11.862  PTH  2.10  VHP  5.488 
INJ  RT  ASC  INJ  ATMTH  INJ  TI^^ 


245.70 
250.84 
245.13 
250.58 
243.45 

249.70 


117.07 

79.65 

118.40 

78.29 

122.06 

74.53 


TOE  -.6090  TRA- 1.5333  TC3  -.0198  BAU  .2683 
ROE  -.6064  RRA-2.7251  RC3  1 .0384  FAU  .04749 
FOE  1.3919  FRA  5.3552  FC3-2.1275  BSP  14139 
BOE  .8594  BRA  3.1268  8C3  1 .0386  FSP  -2067 

LAUNCH  DATE  NOV  20  1968 


SCT  2191.4  SCR  3825.8  SC3  656.2 
RRT  .9573  RRT  -.9994  RTF  -.9600 
see  4409.0  R23  -.0594  R13  -.9977 
SCI  4374.1  SC2  553.8  THA  60.75 

flight  time  172.00 


ECC  .17240  INC  3.2933  VI  30-145 
RCA  107.43  APO  152.18  V2  34,917 
7AC  92.70  ETC  155.38  CLP  -47.94 

CPA  50.42  RAP  348.68  ECC  1.3180 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


11  11  41 
21  2 12 

12  22  54 

22  24  55 

13  14  35 

23  42  37 


1226.6 

4629.9 
983.8 

4347.9 
813.1 

4091 .5 


-4.96 

24.81 

-5.87 

25.80 

-8.23 

28.44 


11.52 

227.10 

353.17 

206.07 

338.76 

185.65 


ORBIT  determination  ACCURACV 


ST 

1002.8 

SR 

1345.9 

SS 

1330.6 

CRT 

.9593 

CRS 

.9972 

CST 

.9778 

LSA 

2129.4 

MSA 

250.6 

SSA 

5.2 

Eli 

1662.7 

EL2 

229.3 

alf 

53.64 

ARRIVAL  CATE  MAT  11  1969 


HELIOCENTRIC  CONIC 

RL  147,80  LAL  .00  La  57.74  VL  27.831  GAL 

RP  108.57  LAP  .36  LOP  250.39  VP  37.730  GAP 

RC  61 .981  CL  -10.99  CP  44.79  TAL  39.01  TAP 

Planetocentric  conk 


DISTANCE  452.710 

5.87  ATL  91.62  HCA  192.65  SMA  129,95 
-2.64  ATP  88.42  TAL  149.05  TAP  341.70 
65.13  ETS  334.90  TAE  158.73  ETE  86.39 


C3  16.937 

VHL  4.115 

OLA  -2.34 

RAL  22.66 

RAO  6567.7 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

9 12  24 

2102,95 

-16.71 

34,53 

90,00 

20  35  44 

4692,00 

20.36 

212.56 

100,00 

10  32  39 

1844.05 

-17.68 

15.05 

100,00 

21  58  10 

4626.11 

21 .36 

192.60 

110.00 

11  38  24 

1638.25 

-20.28 

358.07 

IIO.OO 

23  8 55 

4404.68 

24.02 

174.56 

INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


240.87 

24J.85 

240.42 

241.45 

239.07 

240.21 


113-20 


9 47  27 


69.89  21  57  16 

114.50  11  5 23 

68.58  23  15  16 

118.13  12  5 42 

64.91  24  22  20 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5135  TRA-1.2114  TC3  - .0903  BAU  .2573 
ROE  -.6809  RRA-2.4150  RC3  1.1327  FAU  .06610 
FOE  2.2408  FRA  6,8833  FC3-3.3789  BSP  iy)29 
BOE  .8528  BRA  2.7016  6C3  1.1363  FSP  -2820 


MID-COURSE  EXECUTION  ACCURACY 
SCT  J834.5  SCR  3618.1  SC3  903.9 
RRT  .9473  RRF  -.9992  RTF  -.9489 
see  4056.6  R23  -.0572  R13  -.9976 
SCI  4022.1  SC2  528.5  THA  63.86 


ECC  .17071  INC  1.6229  VI  30.145 
RCA  107.77  APO  152.13  V2  34.906 
TAC  94.42  ETC  157.21  ClP  -53.66 

OPA  43.58  RAP  353.12  ECC  1 .2787 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
1502.9  -13.43  27.39 

4292.0  17.44  205.10 

1244.1  -14.23  7.96 

4026.1  18.26  185.18 

1058.2  -16.36  351.14 

3804.7  20.44  167.24 

ORBIT  determination  ACCURACY 
ST  876.0  SR  1385.0  SS  1696.5 

CRT  .9797  CRS  .9974  CST  .9915 

LSA  2354.0  MSA  150.0  SSA  8.8 

ELI  1632.1  El2  149.0  AlF  57.92 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968  69* 


tAUNCH  CATC  NOV  20  1968 


FlICHT  tine  174.00 


AffffiVAL  cate:  hat  13  1969 


heliocentric  conic 

Rl  147.80  LAL  .00  LOt  57.74 

RP  108.60  LAP  .17  LOP  253.57 

PC  €4.032  CL  -4.25  CP  39.52 

PLANE TOCENTRIC  conic 
C3  16.117  VHL  4.015  OLA  3.96  RAl 


distance  459.168 

VL  27.849  CAL  5.82  A7L  90.62  MCA  195.83  SHA  130.08  ECC  .16930  INC  .6151  VI  50.145 

VP  37.733  CAP  -2.18  A7P  89.41  TAl  149.01  TAP  344.84  RCA  108.05  APO  152.10  V2  34.894 

7AL  37.74  7AP  66.59  EtS  341  .07  7AE  143-78  ETE  90,44  7AC  95.12  ETC  158.81  CLP  -59.00 

20.27  RAO  6567.6  VEL  11.726  PTH  2.07  VHP  4.1  J 5 DPA  38.28  RAP  355.13  ECC  1 .2652 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONC 

90.00 

8 16  3 

2287.09 

-21 .26 

46.13 

239.11 

109.16 

8 54  10 

1687. J 

-18.45 

38.50 

90.00 

21  12  59 

4685.13 

15.02 

199.74 

237.51 

65.71 

22  31  4 

4085.1 

11.61 

I 92 . 72 

100,00 

9 39  15 

2018.73 

-22.25 

26.01 

238.7^ 

110.49 

10  12  54 

1418.7 

-19.26 

18.49 

100.00 

22  32  29 

4428.72 

15.97 

180.42 

237.05 

64.39 

23  46  17 

3828.7 

12.40 

173.46 

110.00 

10  51  45 

1791 .83 

-24.90 

7.59 

237.53 

114.21 

11  21  37 

1191 .8 

-21.42 

.17 

110,00 

23  36  28 

4228.39 

18.52 

163.84 

235.66 

60.74 

24  46  56 

3628.4 

14.48 

157.05 

differential  ccsrrections  mid- 

toe  -.41^  TRA  -.9232  TC3  -4891  BAU  .2471  SCT 

ROE  -.7197  RRA-2.1878  RC3  1.1311  FAU  .08240  RRT 

FOE  3.1378  FRA  8.2059  FC3-4.4263  BSP  12030  SCB 

0OE  .8332  BRA  2.3746  BC3  J .1468  FSP  -3532  SCI 


COURSE  EXECUTION  ACCURACV 
1458.2  SCR  3417.0  SC3  1128.2 
.9255  RRF  -.9989  RTF  -.9269 
37 J 5.2  R23  -.0499  R13  -.9977 
3679.6  SC2  513.0  TMA  68.00 


ORBIT  determination  accuracv 

ST 

718.3 

SR 

1392.0 

SS 

2026.1 

CRT 

.9875 

CRS 

.9973 

CST 

,9963 

LSA 

2558.4 

MSA 

112.6 

SSA 

12.5 

ELI 

1563.1 

EL2 

100.8 

AtF 

62.88 

LAUNCH  DATE  NOV  20  1968 


Flight  time  i 76.00 


arrival  date  mat  15  1969 


heliocentric  conic 


distance  465.607 


RL  147.00 

LAL  .00 

LOL 

57.74 

VL  27.864, 

CAL  5.78 

AZL  89.94 

MCA  199.00 

SMA 

130.19 

ECC  .16817 

INC  .0593 

VI 

30.145 

RP  108.64 

LAP  -.02 

LOP  256.74 

VP  37,734 

CAP  -1.72 

AZP  90.06 

TAL  148.97 

TAP 

347.97 

RCA  108.29 

APO  152.08 

V2 

34.883 

RC  66.131  CL  .44 

PLAfCTOCENTRIC  CONIC 

CP 

35.53 

7Al  37.47 

ZAP  69.40 

ETS  346.19 

ZAE  147.36 

ETE 

95.85 

ZAC  95.01 

ETC  160.31 

CLP 

-64 . 38 

C3  15.854 

VH.  3.979 

OLA 

8.33 

RAL  18.56 

RAO  6567.6 

VEL  11.714 

PTN  2.06 

3.776 

DPA  33.97 

RAP  355.79 

ECC 

1 .2606 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 35  48 

2421 .26 

-23.99 

55.01 

238.46 

105.52 

6 

16  9 

1821 .3 

-21 .63 

47.14 

90.00 

21  39  37 

4542.90 

10.87 

191.35 

235.20 

63.69 

22  55  20 

3942.9 

7.25 

184.55 

100.00 

9 1 to 

2145.90 

-25.03 

34.43 

238.13 

106.90 

9 

36  56 

1545.9 

-22.48 

26.56 

100.00 

22  56  55 

4293.50 

11.84 

172.51 

234.70 

62.35 

24 

8 29 

3693.5 

8.05 

165.78 

110.00 

10  18  37 

1903.55 

-27.81 

14.97 

237.07 

110.72 

10 

50  21 

1303.5 

-24 , 74 

7.15 

110.00 

23  55  58 

4108.62 

14.40 

157.00 

233.21 

58.66 

25 

4 27 

3508.6 

10.14 

150.48 

differential  corrections 
TOC  -.3095  TRA  -.6376  TC3  -.3168 

ROE  -.7383  RRA-2.0J4B  RC3  1 .0867 

FOE  4,0398  FRA  9.3651  FC3-5.2383 

BOE  .8005  BRA  2.1133  BC3  1.1319 


WO-COURSE  EMOTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.2396 

SCT 

1059.7  SCR 

3236.4  SC3 

1330.0 

ST 

525.5 

SR 

1380.0 

SS 

2319.8 

FAU 

.09581 

RRT 

.8677  RRF 

-.9986  RTF 

-.8696 

CRT 

.9906 

CRS 

.9969 

CST 

.9980 

BSR 

10963 

see 

3405.5  R23 

-.0373  R13 

-.9979 

LSA 

2748.0 

MSA 

101 .2 

SSA 

14.8 

FSP 

-4153 

SCI 

3367.7  SC2 

506.3  THA 

73.76 

ELI 

1475.1 

El2 

67.2 

alf 

69.29 

lUNCH  DATE  NOV  20  I960 

flight  time  178.00 

ARRIVAL  CATE 

MAV 

17  1969 

heliocentric 

RL  147.00 

CONIC 

LAL  .00 

ta  57.74 

VL  27.877 

distance  472.026 

CAL  5.76  A7L  89.45  HCA  202.17 

SHA 

130,26 

ECC  .16730 

INC  .5519 

VI 

30.145 

RP  108.67 

LAP  -.21 

LOP  259.91 

VP  37.734 

CAP  -1.28 

AZP  90.51 

TAl  148.90 

TAP 

351.07 

RCA  108.48 

APO  152.07 

V2 

34.873 

RC  68.274 

CL  3.86 

CP  32.37 

ZAL  37.58 

7AP  73.13 

ETS  350.48 

ZAE  149.80 

ete 

102.71 

ZAC  94 . 30 

ETC  161 .71 

CLP 

-69.91 

PLANE TOCENTRIC  CONIC 
C3  15.780  VHL  3.970 

< 

! O 

RAL  17.29 

RAO  6567.6 

VEL  11.712 

PTH  2.06 

VHP 

3.536 

DPA  30.26 

RAP  355.60 

ECC 

1 .2597 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

7 5 0 

2524.92 

-25.69 

62.13 

238.29 

102.34 

7 

47  5 

1924.9 

-23.73 

54  .01 

90.00 

22  0 18 

4437.70 

7.63 

185.32 

233.91 

62.65 

23 

14  16 

3837.7 

3.91 

178.62 

100.00 

8 32  10 

2243.81 

-26.80 

41.17 

z^s.ot 

103.77 

9 

9 34 

1643.8 

-24.64 

33.03 

100.00 

23  15  49 

4194.04 

8.64 

166.87 

233.37 

61 .27 

24 

25  43 

3594.0 

4.74 

160.25 

■ 110.00 

9 53  35 

1989.05 

-29.73 

20.88 

237.07 

107.70 

10 

26  44 

1389.0 

-27.02 

12.74 

110.00 

0 14  50 

4021.57 

11.26 

152.20 

231,60 

57.51 

1 

21  51 

3421 .6 

6.90 

145.83 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1742 

TRA  -.3411 

TC3 

-.4587 

BAU 

.2389 

SCT 

669.4 

SCR  3059.3 

SC3 

1504.2 

ST 

293.2 

SR 

1344.9 

SS 

2564.4 

ROE  -.7364 

RRA-1 .8672 

RC3 

1 .0355 

FAU 

.10755 

RRT 

.6S7fl 

RRF 

-.9981 

RTF 

-.6608 

CRT 

.9912  CRS 

.9964 

CST 

.9979 

FOE  4.8828 

FRAlO.3369 

FC3- 

'5.9005 

BSP 

10031 

see 

3J31.7 

R23 

-.0181 

R13 

-.9979 

LSA 

2908.6 

MSA 

102.5 

SSA 

15.4 

BOE  .7567 

BRA  1 .8961 

BC3 

1 .1326 

FSP 

-4  729 

SC] 

3091.7 

SC2 

498.9 

THA 

81.59 

Eli 

1375.9 

EL2 

37.8 

ALF 

77.80 

LAUNCH  DATE  NOV  20  1 960 


flight  TIME  180.00 


ARRIVAL  DATE  MAV  19  1969 


HELIOCENTRIC  CCNIC 


DISTANCE  478.423 


RL  147.80 

LAL  ,00 

LOL  57.74 

VL  27.887 

CAL  5.75 

AZL  89.08 

HCA  205.35 

SMA  130.35 

ECC  .16670 

INC  .9243 

VI 

30.145 

RP  108.70 

lap  -.40 

LOP  263.08 

VP  37.732 

CAP  -.84 

AZP  90.84 

TAL  148.80 

tap  354.15 

RCA  108,62 

APO  152.06 

V2 

34  .862 

RC  70.456  Cl  6.46 

planetocentric  conic 

CP  29.75 

ZAL  37.82 

ZAP  77.53 

ETS  354.10 

ZAE  151.21 

ETE  110.77 

ZAC  93.12 

ETC  163.03 

CLP 

-75.60 

C3  15.846 

YHL  3.981 

OLA  13.94 

RAL  16.33 

RAO  6567.6 

VEL  11.715 

PTH  2.06 

VHP  3.364 

OPA  26.93 

RAP  354.85 

ECC 

1 .2608 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 40  23 

2608.62 

-26.77 

68.02 

238.56 

99.58 

7 23  52 

2008.6 

-25.18 

59.71 

90.00 

22  17  16 

4355.90 

5.05 

180.70 

233.20 

62.10 

23  29  52 

3755.9 

1 .28 

174.05 

100.00 

8 9 6 

2322.51 

-27.95 

46.73 

238.12 

101 .06 

8 47  48 

1722.5 

-26.14 

38.40 

100.00 

23  31  15 

4117.24 

6.10 

162.58 

232.63 

60.68 

24  39  52 

3517.2 

2.15 

156.02 

110.00 

9 33  53 

2057.23 

-31 .04 

25.76 

237.29 

105.09 

10  8 10 

1457.2 

-28.66 

17.37 

110,00 

0 26  53 

3955.28 

8.81 

148.63 

230.97 

56.84 

1 32  48 

3355.3 

4.39 

142.34 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERHINATICN  ACCURACV 

toe  -.0159 

TRA  -.0341 

TC3  -.6150 

BAU  .2451 

SCT  492.8  SCR  2880.3  SC3  1648.0 

ST  31 .2 

SR  1291.5 

SS 

2763.7 

ROE  -.7193 

RRA-1 .7344 

RC3  .9797 

FAU  .11730 

RRT  - 

.1607  RRF  -< 

.9974  RTF 

.1573 

CRT  .8720 

CRS  .9957 

CST 

.8738 

FOE  5.6406 

FRAU  .1182  FC3-6.4084 

BSP  9224 

see  2922.1  R23  , 

.0078  R13 

.9974 

LSA*  3048.7 

MSA  109.0 

SSA 

15.1 

BOE  .7195 

BRA  1.7347  BC3  1.1567 

FSP  -5235 

SCI  2881.4  SC2  486.2  THA  91.62 

ELI  1291.8 

EL2  15.3 

Alf 

88.79 

90 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4,  1968-69) 


launch  cate  NOV  20  1968 
HELIOCENTRIC  CCWIC 

RL  147.60  LAL  .00  LOt  57.74  VL  27.695 

RP  106.73  LAP  -.56  LOP  266.25  VP  37,729 

RC  72.672  CL  6.49  CP  27,46  7AL  36.06 

planetocentric  conic 
C3  15.969  VHL  3.999  DLA  15.65  PAL 


CAL 

CAP 

ZAP 


flight  time  IS2.00 
01  STANCE  464.796 

5,76  A7l  66.76  HCA  206.52  SMA  130.41 
'.40  AZP  91.07  TAL  146.66  TAP  357.20 
82.36  ETS  357.19  ZAE  151.65  ETE  119.55 


ARRIVAL  DATE  MAT  21  1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 20 

5 

2678,54 

-27.47 

73.02 

90.00 

22  31 

44 

4290.05 

2.94 

177.01 

100.00 

7 50 

12 

2367.93 

-26.71 

51.44 

100.00 

23  44 

16 

4055.90 

4.04 

159.16 

110.00 

9 17 

56 

2113,43 

-31 .97 

29.66 

110.00 

0 37 

0 

3903.16 

6.66 

145.66 

15.60  RAO  6567.6  VEL  11.721  PTM  2.07  VHP  3.244 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
236.56  97,17  7 4 44 

232.66  61.62  23  43  14 

236.36  96.69  6 30  0 

232.25  60.36  24  5l  54 

237.65  102.61  9 53  9 

230.51  56.43  1 42  3 


differential  ccwrections 
TOE  .1625  TRA  ,2610  TC3  -.7617 
ROE  -.6690  RRA-1.6062  RC3  .9187 
FOE  6.2626  FRAU. 6662  FC3-6.7466 
eOE  .7079  0RA  1.6326  8C3  1 .2063 

LAUNCH  DATE  NOV  20  1966 

HELIOCENTRIC  CONIC 


0AU  .2579 
F'AU  .12464 
0SP  6626 
FSP  -5650 


RL 

147.60  LAL 

.00 

LOL 

57.74 

VL 

27.901 

GAL 

RP 

106.76  LAP 

-.77 

LOP 

269.42 

VP 

37.725 

CAP 

RC 

74.919  OL 

10.11 

CP 

25.44 

ZAL 

36.31 

ZAP 

planetocentric  CONIC 

C3 

16.191  VHL 

4.024 

DLA 

17.36 

RAL 

15.05 

RAO 

lnch  azmth  lnch  time  l-i  time 


630  2736.56 

22  44  25  4235.74 


7 34  24  2443.77 

23  55  41  4005.75 

9 4 47  2161.00 

0 45  44  3661 .29 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 

TOE  .3564  TRA  .5994  TC3  -.9543 

ROE  -.6461  RRA-1.4665  RC3  .6467 

FOE  6.7919  FRA12.0450  FC3-6.6771 

BOE  .7396  0RA  1.6026  BC3  1.2771 

LAUNCH  DATE  NOV  20  1966 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  57.74 

RP  108.76  LAP  -.95  LOP  272.59 

RC  77.194  CL  11  .42  GP  23.56 

PLANETOCENTRIC  CONIC 


INJ  LAT 
-27.90 
1.19 
-29.22 
2.35 
-32.63 
5.26 

BAU  .2764 
FAU  .12662 
eSP  6307 
FSP  -5923 


VL  27.905  CAL 
VP  37.720  CAP 
ZAL  36.50  ZAP 


SGT  767.5  SCR  2693.0  SC3  1756.4 
RRT  -.7977  RRF  -.9965  RTF  .7966 
see  2605.6  R23  .0366  R13  -.9956 

SCI  2767.5  SC2  462.2  THA  103.51 

flight  TIME  1^4.00 

DISTANCE  491.151 

5.77  AZL  66.54  HCA  211.69  SMA  130.45 

.03  AZP  91.24  TAl  146.54  TAP  .23 

67.52  ETS  359.62  ZAE  151.19  ETE  126.35 

6567.6  VEL  11.729  PTH  2.07  VHP  3.167 

long  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


77.35 

173.97 

55.52 

156.42 

33.43 

143.65 


236.66 

232.78 

236.71 

232.14 

236.10 

230.32 


95.04 
61 .71 
96.60 
60.19 
100.61 
56.16 


6 4e  36 
23  55  1 

6 15  6 

25  2 27 
9 40  46 
1 50  5 


90.00  5 46  23 

90.00  22  55  45 

100.00  7 21  1 

100.00  0 9 44 

110.00  8 53  46 

110.00  0 53  26 

differential  CORRECTIONS 

TOE  .5602  TRA  .9148  TC3-1 .1236 
ROE  -.5942  RRA- 1.3639  RC3  .7656 
FOE  7.1133  FRA12.1470  FC3-6.9215 
BOE  .6167  BRA  1.6423  BC3  1-3713 

LAUNCH  DATE  NOV  20  1966 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  57,74 
RP  106.61  LAP  -1.13  LOP  275.75 
RC  79.493  CL  12.50  CP  21 .61 
PLANETOCENTRIC  CONIC 
C3  16.747  VHL  4.092  OLA  19.70 

lnch  azmth  lnch  time  l-i  time 

90.00  5 35  47  2638.07 

90.00  23  6 3 4151.67 

100.00  7 9 34  2535.65 

100.00  0 16  53  3929.32 

110.00  6 44  35  2236.41 

110.00  1 0 22  3799.33 

differential  corrections 
toe  .7696  TRA  1 .2243  TC3-1 .2655 
ROE  -.5356  RRA-1.2474  RC3  .7127 
FOE  7.2960  FRA12.0640  FC3-6.7274 
BOE  .9379  BRA  1.7479  BC3  1.4699 


Ola  16.65 

RAL  14.64 

RAO  6567.7 

VEL  11.740 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2791.16 

-26.16 

61.16 

239.25 

4190.22 

-.26 

171.44 

232.69 

2492.46 

-29.55 

59.10 

239.14 

3964 . 1 5 

.94 

154.14 

232.22 

2202.15 

-33.11 

36.55 

236.64 

3627.22 

3.99 

141.66 

230.32 

MIO-COURSC  EXECUTION  ACCURACV 
SGT  1263.5  SCR  2497.6  SC3  1627.0 
RRT  -.9266  RRT  -.9953  RTF  .9297 
see  2606.0  R23  .0606  R13  -.9936 

SCI  2775.1  SC2  426.6  THA  116.18 

flight  TIME  166.00 
DISTANCE  497.461 

5.61  AZL  66.34  HCA  214.66  SMA  130.47 

.46  AZP  91.36  TAL  146.36  TAP  3.22 

92.63  ETS  2.06  ZAE  149.96  ETE  136.56 

PTH  2.07  VHP  3.126 

INJ  AZMTH  INJ  TIME 


93.13 
61 .66 
94.74 
60.12 

99.02 

56.02 


6 

24 

a 

1 

9 


34  54 
5 35 
2 33 
15  49 
30  30 


I 57  14 


zee  .16635 

INC  I .2183 

VI 

30.145 

RCA  106.71 

APO  152.10 

V2 

34.653 

ZAC  91  .61 

ETC  164.22 

CLP 

-81  .40 

OPA  23.65 

RAP  353,73 

ECC 

1 .2631 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2076.5 

-26.19 

64.56 

3690.0 

-.85 

1 70 . 38 

1767.9 

-27.2*1 

42.96 

3455.9 

.07 

152.65 

1515.4 

-29.67 

21  .29 

3303.2 

2.40 

139.61 

ORBIT  determination  ACCURACY 

ST  265.2 

SR  1221.3 

SS 

2917.6 

CRT  -.9696 

CRS  .9946 

CST 

-.9980 

LSA  3171.6 

MSA  117.1 

SSA 

14.7 

ELI  1249.2  El2  37.3 

ALF 

102.14 

ARRIVAL  DATE 

MAV 

23  1969 

ECC  .16626 

INC  1.4579 

VI 

30.145 

RCA  106.76 

APO  152.14 

V2 

34.644 

ZAC  69.66 

ETC  165.27 

CLP 

-67.26 

OPA  20.96 

RAP  352.39 

ECC 

1.2665 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2136.6 

-26.91 

66.63 

3635.7 

-2.60 

167.35 

1643.6 

-26.00 

46.93 

3405.8 

-1.63 

149.90 

1561  .0 

-30.79 

24.69 

3261  .3 

.60 

137.42 

ORBIT  DETERMINATION  ACCURACV 

ST  574.5 

SR  1137.9 

SS 

3030.3 

CRT  -.9902 

CRS  .9933 

CST 

-.9994 

LSA  3265.1 

MSA  125.2 

SSA 

14.4 

ELI  1272.7 

El2  71,7 

alf 

116.66 

ARRIVAL  date 

MAV 

25  1969 

ECC  .16642 

INC  1.6579 

VI 

30.145 

RCA  106.76 

APO  152.19 

V2 

34  .635 

ZAC  66.04 

ETC  166.15 

CLP 

-93.09 

OPA  16.21 

RAP  350.95 

ECC 

1.2706 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2191 .2 

-27.43 

72.59 

3590.2 

-4.06 

164 .60 

1692.5 

-26 . 56 

50.4  3 

3364 . 1 

-3.04 

147.62 

1602.2 

-31  .51 

27.69 

3227.2 

-.50 

135.65 

BAU  .3015 
FAU  .13147 
BSP  6475 
FSP  -6149 


VL  27.907 
VP  37.714 
ZAL  36.62 

RAl  14.35 
INJ  LAT 
-26.26 
-1.52 
-29.75 
-.24 
-33.46 
2.92 

BAU  .3291 
FAU  .13013 
BSP  6955 
FSP  -6164 


GAL 

CAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACV 
SCT  1621.6  SCR  2290.7  SC3  1654.3 
RRT  -.9634  RRT  -.9937  RTF  .9664 
see  2926.7  R23  .0699  R13  -.9916 

SCI  2901.2  SC2  365.6  THA  126.25 

flight  time  166.00 

DISTANCE  503.766 

5.66  AZL  66.17  HCA  216.03  SMA  130.49 

.66  AZP  91.44  TAL  146.15  TAP  6.18 

96.17  ETS  3.95  ZAE  146.14  ETE  143.77 


0R8IT  DETERMINATION  ACCURACY 
ST  691.5  SR  1036.1  SS  3086.0 
CRT  -.9665  CRS  -9912  CST  -.9997 

LSA  3374.9  MSA  133.2  SSA  15.9 

ELI  1364.5  EL2  102.5  AlF  130.61 

arrival  date  HAV  27  1969 


RAO  6567.7  VEL  11  .753  PTH  2.07  VHP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ 


64.61  239.71  91.42 

169.29  233.17  61.72  24 

62.29  239.65  93.07  7 

15_2.Z3  232.45  60.11 

39.32  239.25  97.42 

140.40  _ 55.93  2 

MIO-COURSE  E^EUTION  ACCURACV 
SCT  2362.9  SCR  2064.3  SC3  1646.1 
RRT  -.9746  RRT  -.9915  RTF  .9796 
see  3150.6  R23  .0662  RI3  -.9911 

SCI  3131.1  SC2  352.6  THA  136.66 


3.122 
TIME 
6 23  5 

15  15 
51  50 

1 24  23 
9 21  53 

2 3 


41 


ECC  .16662  INC  1.6262  VI  30.145 
RCA  106.72  APO  152-26  V2  34.627 
ZAC  66.19  ETC  166.65  ClP  -96.60 

OPA  15.62  RAP  349.51  ECC  1.2756 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2236.1  -27.79  75.97 

3551.7  -5.29  162.63 

J935.7  -29.00  53.57 

3329.3  -4.22  145.70 

1636.4  -32.06  30.36 

3199.3  -1.57  134.19 

CR0IT  determination  ACCURACV 
ST  1206.7  SR  934.2  SS  31J4.9 

CRT  -.9657  CRS  .9663  CST  -.9998 

LSA  3466.4  MSA  140.5  SSA  13.6 

Eli  1522.5  EL2  125.0  AlF  J42.40 


91 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  i 


LAUNCH  CATC  NOV  20  1968  FLIGHT  TIME  J 90.00  ARRIVAL  CATE  MAV  29  1969 

HELIOCENTRIC  CONK  DISTANCE  5l0.07^ 

Rl  J4  7.a0  LAL  .00  tOL  57.74  VL  27,907  GAL  5.92  A7L  88.02  HCA  221. J 9 SHA  130.49  ECC  .16747  INC  1 .9761  VI  30.145 

RP  108.93  LAP  -1.30  LOP  278.92  VP  37,707  CAP  1.30  A7P  91.49  TAL  147.92  TAP  9.11  RCA  108.64  APO  152.34  V?  34.820 

RC  81.813  CL  13.38  CP  20.16  7Al  38.69  ZAP  103.44  ETS  5.54  7AE  145.92  ETE  149.85  7AC  84.43  ETC  167.37  ClP-104.33 

PLANE TOCENTRIC  CONIC 


C3  17.100 

VHL  4.135 

OLA  20.59 

RAl  14.17 

RAD  6567, 

.7  VEL  11.768.  PTH  2.08 

VHP  3. 

147 

OPA  13.20 

RAP  348.16 

ECC 

1 .2814 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  A5C  INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 24  52 

2880.46 

-28,32 

87.71 

240.25 

89.87 

6 12 

52 

2280.5 

-28 .04 

79.05 

90.00 

23  15  31 

4118.88 

-2.58 

167.45 

235.57 

61.79 

24  24 

10 

3518.9 

-6.33 

160.70 

100.00 

6 59  45 

2574.49 

-29.86 

65.17 

240.23 

91.56 

7 42 

39 

1974.5 

-29.32 

56.41 

100.00 

0 27  15 

3900.08 

-1.23 

150.63 

232.82 

60.13 

1 32 

15 

3300.1 

-5.20 

144,08 

110.00 

8 36  49 

2270.82 

-33.72 

41.81 

239.93 

95.96 

9 14 

39 

1670.8 

-32.53 

32.78 

110.00 

1 6 4] 

3776.51 

2.05 

139.21 

230.77 

55.87 

2 9 

37 

JJ76.5 

-2.44 

133.00 

differential  CORRECTIONS 

MID- 

COURSE  CXCCUTICN  ACCURACY 

0R8IT  determination  ACCURACY 

TDE  .978) 

TRA  I.52J4 

TC3-1 .4350 

6AU  .3595 

SCT  2883.7  SCR 

1879.0  SC3  1802.4 

ST  1514.7 

SR  825.1 

SS 

3I00.I 

ROE  -.4714 

RRA-i  .1347 

RC3  .6435 

FAU  .12694 

RRT 

-.9779  RHF 

-.9684  RTF 

.9861 

CRT  -.9811 

CRS  .9838 

CST 

-.9999 

FOE  7.3104 

FRA 11. 7861 

FC3-6.4270 

BSP  9786 

see 

3441.9  R23 

.0540  R13  - 

.9913 

LSA  3544.5 

MSA  147.4 

SSA 

13.3 

BCE  1.0858 

BRA  1.8980 

8C3  1.5726 

FSP  -6132 

SCI 

3426.0  SC2 

330.7  THA  147.15 

Eli  1719.1 

EL2  140.6 

alf 

I5I .67 

LAUNCH  DATE  NOV  20  1968 

flicht  TI>C 

192.(30 

arrival  date 

MAT 

31  1969 

HELIOCENTRIC  CCNIC  P I STAf^t  516.333 


RL  147.80 

LAL 

.00 

LOL  57.74 

VL  27.905 

CAL  6.00 

A7L  87.89  HCA 

224.36 

SHA 

130.48 

ECC  .16837 

INC 

2.1063 

VI 

30.145 

RP  108.85 

LAP 

-1.47 

LOP  282.08 

VP  37.700 

CAP  1.72 

ATP  91,51 

TAL 

147.65 

TAP 

12.01 

RCA  108.51 

APO 

152.45 

V2 

34.813 

RC  84.1 53 

CL 

14.11 

CP  18.61 

7AL  38.70 

ZAP  108.55 

ETS  6.86 

7AE 

143.48 

ETE 

154.80 

7AC  82.83 

ETC 

167.73 

CLP 

-109.62 

PLANETOCENTRIC  CONIC 

C3  17.505 

VHL 

4.184 

OLA  21.34 

RAL  14.08  RAO  6567.7 

VEL  11.785 

PTH 

2.08 

VHP 

3.199 

OPA  10.97 

RAP 

346.95 

ECC 

I .2881 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

15  22 

2919.18 

'28.28 

90.54 

240.87 

88.45 

6 

4 1 

2319.2 

■28 . 1 9 

81  .87 

p 

90.00 

23 

24  18 

4090.98 

-3.47 

165.89 

234.10 

61.88 

24 

32  29 

3491 .0 

-7.21 

159-21 

- 

100.00 

6 

51  19 

2609.80 

-29.89 

67.80 

240.89 

90.18 

7 

34  49 

2009.8 

'29.55 

59.01 

100.00 

0 

34  58 

3875.60 

-2.06 

149.28 

233.31 

60.17 

1 

39  33 

3275.6 

-6.02 

142.73 

* 

IIO.OO 

8 

30  17 

2300.18 

-33.91 

44.09 

240.69 

94.63 

9 

8 37 

1700.2 

- 

32.89 

34.99 

■ 

110.00 

1 

12  29 

3757.98 

1.35 

138.24 

231.18 

55.84 

2 

15  7 

3158.0 

-3.15 

132.03 

OIFFERENTIAL  CORRECTIONS  NIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACV 

TOC  1.1819  TRA  1 .8049  TC3-1 .5679  0AU  .3909  9CT  3375.3  SCR  1682.2  SC3  1731.5  ST  1804,0  SR  7i6.9  SS  3054.9 

ROC  -.4051  RRA-1.0290  RC3  .9768  FAU  .12175  RRT  -.9772  «RF  -.9642  RTF  .9894  CRT  -.9740  CRS  .9770  CST"  -.9999 

FOC  7.1912  FRAJ1.3692  FC3-6.0216  03F  10825  SC$  3769.4  R23  .0401  R13  -.9919  LSA  3616.2  HSA  153.9  S5A  13.0 

eoC  1.2493  0RA  2.0773  8C3  1.6703  FSP  -5963  SCI  3755.8  SC2  321.0  THA  153.81  ELI  1935.3  EL2  151.5  ALF  158.71 


LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  194.00  ARRIVAL  DATE  JUN  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  522.570 


RL  147.80 

LAL  ,00 

lOL  57.74 

VL 

27.902 

gal 

6.09 

A7L  87,7$ 

HCA  227.52 

SMA  ,130.46 

XCC 

.16950 

INC 

2.2225 

VI 

30.145 

RP  108.87 

LAP  -1.64 

LOP  285.24 

VP 

37.692 

GAP 

2.14 

ATP  91.50 

TAL  147.35 

TAP'  14.87 

RCA 

108.34 

APO 

152.57 

V2 

34.807 

RC  86 . 508 

CL  14.71 

CP  17.17 

7AL 

38.65 

TAP 

113.45 

ETS  7.97 

ZAt  140.96 

ETE  158.81 

ZAC 

81  .44 

ETC 

167.93 

CLP 

-114.62 

PLANETOCENTRIC  CONIC 

C3  17. 965 

VHL  4.238 

OLA  21 .99 

RAL 

14.07 

RAO 

6567.7 

VEL  11,805 

PTH  2.09 

VHP  3.277 

CPA 

8.95 

RAP 

345.92 

ECC 

1 .2957 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

PO 

CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

90.00 

5 7 8 

2954 .85 

-i 

26.18 

93.14 

241.56 

87.14 

5 56  23 

2354,9 

- 

28.28 

84  .48 

90.00 

23  32  29 

4067.37 

-4.23 

164.57 

234.72 

61.97 

24  40  16 

3467,4 

-7.95 

157,86 

100.00 

6 44  6 

2642.19 

?9.87 

70.21 

241.62 

88.91 

7 28  9 

2042.2 

- 

■29.71 

61  .41 

100.00 

0 42  8 

3855.26 

-2.75 

148. 16 

233.91 

60.22 

1 46  23 

3255.3 

-6.69 

141 ,60 

110.00 

8 24  50 

2327.05 

34,03 

46.17 

241.52 

93.40 

9 3 37 

1727.0 

- 

33.19 

37.04 

110.00 

1 17  53 

3743.17 

.78 

137.47 

231.70 

55.82 

2 20  16 

3143.2 

-3.71 

131  .26 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.3783 

TRA  2.0729 

TC3-1 .6804 

BAU 

.4220 

SCT  3825.4  SCR  1499.0  SC3  1641.5 

ST 

2072.5 

SR 

613.8 

SS 

2987,0 

ROE  -.3393 

RRA  -.9322 

RC3  .5139 

FAU 

.11493 

RRT 

.9735  RRT  - 

.9783  RTF 

.9912 

CRT 

-.9628 

CRS 

.9664 

CST 

-.9999 

FOE  6.9696 

FRAIO.8490 

FC3-5.5387  8SP 

11960 

SC6  4108.6  R23 

.0286  R15  - 

.9925 

LSA 

3683.5 

MSA 

160.1 

SSA 

12.8 

BOE  1.4194 

BRA  2.2729 

8C3  1.7573 

FSP 

-5749 

SCI  4096.1  SC2  320.3  THA  158.99 

Eli 

2155.6 

EL2 

159.5 

alf 

163.99 

LAUNCH  DATE  NOV  20  1968 

flight  TIME  196.00 

ARRIVAL 

. DATE 

JUN 

4 1969 

HELIOCENTRIC  CONIC 

DISTANCE  528.782 

RL  147.80 

LAL  .00 

LOL  57.74 

VL 

27,896 

CAL 

6.20 

ATL  87.67 

HCA  230.69 

SMA  130.42 

ECC 

.17089 

INC 

2.3275 

VI 

30.145 

RP  108.89 

LAP  -1.80 

LOP  288.40 

VP 

37.684 

CAP 

2.56 

ATP  91 .46 

TAL  147.01 

TAP  17.70 

RCA 

108.14 

APO 

152.71 

V2 

34.802 

RC  88.877 

GL  15.19 

GP  15.84 

7AL 

38.55 

TAP 

118.09  ETS  8.88 

TAE  138.46 

ETE  162.02 

ZAC 

80.29 

ETC 

168.01 

CLP 

-119.31 

PLANETOCEnTRIC  CONIC 


C3  18.484 

VHL  4.299 

OLA  22.55 

RAL  14.14 

RAD  6567. 

.7  VEL  11.826  PTH  2.09 

VHP  3. 

,377 

OPA  7.14 

RAP 

345.10 

ECC 

1 .3042 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 0 3 

2987.93 

-28.05 

95.55 

242.33 

85.94 

5 49 

51 

2387.9 

- 

28 . 32 

86.90 

90.00 

23  40  8 

4047.61 

-4.86 

163.46 

235.45 

62.07 

24  47 

36 

3447.6 

-8.56 

1 56 . 74 

100.00 

6 37  59 

2672.14 

-29.82 

72.43 

242.44 

87.74 

7 22 

31 

2072.1 

- 

29.81 

63.63 

100.00 

0 48  49 

3838.64 

-3.31 

147.25 

234.60 

60  .,27 

1 52 

47 

3238.6 

-7.24 

140.67 

110.00 

8 20  21 

2351 .87 

-34.12 

48.11 

242.44 

92.26 

8 59 

33 

1751 .9 

- 

33.43 

38.93 

110.00 

1 22  56 

3731 .66 

.34 

136.87 

232.32 

55.82 

2 25 

8 

3131  .7 

-4.15 

130.65 

OIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  1.5656 

TRA  2.3268 

TC3-1.7724 

BAU  .4523 

SCT  4236.6  SCR 

1332.2  SC3  1539.6 

ST  2317.4 

SR 

518.6 

SS 

2902.2 

ROE  -.2758 

RRA  -.8447 

RC3  .4564 

FAU  .10712 

RRT 

-.9669  RRf 

-.9703  RTF 

.9923 

CRT  -.9451 

CRS 

.9495 

CST 

-.9999 

FOE  6.6742 

FRAIO.2743 

FC3-5.017J 

BSP  13127 

see  4441.1  R23 

.0201  R13  - 

.9930 

LSA  3746.2 

MSA 

165.8 

SSA 

12.7 

BOE  1-5897 

8RA  2.4754 

BC3  1 .8302  FSP  -5461 

SCI 

4429.2  SC2 

325.0  THA  162.99 

ELI  2368.9 

EL2 

165.8 

alf 

168.00 

92 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  i 


tAUNCH  CATE  NOV  ?0  1968  FLIGHT  TIME  198.00  ARRIVAL  DATE  JUN  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  534,970 

RL  147.80  LAL  .00  La  57.74  VL  27.89?  OAL  6.32  47L  87.58  HCA  233.85  SNA  130.38  ECC  .17252  INC  2.4234  VI  30.145 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.675  GAP  2.98  A7P  91.43  TAl  146.65  TAP  20.50  RCA  107.89  APO  152.88  V?  34.797 

RC  91.256  GL  15.57  GP  14.62  7AL  38.39  7AP  122.45  ETS  9.64  7AE  136.07  ETE  164.58  7AC  79.41  ETC  168.00  CLP-123.68 

PLANE tocentric  conic 

C3  19.066  VHL  4.366  CLA  23.02  «4L  14.28  RAO  6567.8  VEL  11.851  PTH  2.10  VHP  3.498  OPA  5.56  RAP  344.51  ECC  1.3138 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

. INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 lAT 

INJ 

2 LONC 

90.00 

4 

53  59 

3018.7$ 

-27,88 

97.79 

243.18 

84.83 

5 44 

18 

2418.8 

-28.30 

89  A 5 

90.00 

23 

47  19 

4031 .38 

-5.38 

162.55 

236.27 

62.16 

24  54 

30 

3431  .4 

-9,06 

155.81 

100.00 

6 

32  51 

2699.98 

-29.72 

74.50 

243.33 

86.66 

7 17 

5) 

2100.0 

-29.87 

65.69 

100.00 

0 

55  4 

3825.39 

-3,76 

146.52 

235.38 

60.32 

1 58 

49 

3225.4 

-7.68 

139.93 

110.00 

8 

16  44 

2375.00 

-34.16 

49.91 

243.43 

91.19 

8 56 

19 

1775.0 

-33.62 

40.71 

110.00 

1 

27  41 

3723.13 

.01 

136.42 

233.03 

55.82 

2 29 

44 

3123.1 

-4.47 

130.21 

UFFERENTI4L  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.7458 

TRA 

2.5705 

TC3-1 .8383 

BAU  .4797 

SCT 

4610.4  SGR 

1184.1  SC3 

1433.3 

ST 

2541  .4 

SR  434.5 

SS 

2811  .2 

ROE  -.2165 

RRA 

-.7676 

RC3  .4026 

FAU  .09814 

RRT 

-.9573  RRF 

-.9595  RTF 

.9928 

CRT  -.9171 

CRS  .9226 

CST 

-.9999 

FOE  6.3446 

FRA 

9.6873 

FC3-4.4563 

BSP  14213 

see  4760.0  R23 

.0143  R13 

-.9932 

LS4 

1 3810.6 

MSA  171.2 

SSA 

12.6 

BOE  1.7591 

BRA 

2.6826 

BC3  1.8819 

FSP  -5111 

SCI 

4748.4  SC2 

332.4  THA 

166.12 

ELI 

2572.5 

EL2  171.0 

alf 

171  .05 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  8 1969 


HELIOCENTRIC  CONIC  DISTANCE  541.131 


RL  147.80 

LAL  ,00 

La  57.74 

VL  27.885 

GAL  6.47 

ATL  87.49 

HCA  237.01 

SHA 

130.33 

ECC  .17441 

INC 

2.5118 

VI 

30.145 

RP  108.92 

LAP  -2.11 

LOP  294.73 

VP  37.666 

GAP  3.40 

ATP  91.37 

TAL  146.25 

TAP 

23.26 

RCA  107.60 

APO 

153.06 

V2 

34 . 793 

RC  93.644 

GL  15.87 

GP  13.50 

TAl  38.18 

TAP  126.53 

ETS  10.28 

TAE  133.82 

ETE 

166.63 

TAC  78.79 

ETC 

167.91 

CLP 

-127.74 

Plane  TOCENTRIC  conic 

C3  19.717 

VHL  4.440 

OLA  23.43 

RAL  14.49 

RAO  6567.8 

VEL  11.878 

PTH  2.11 

VHP 

3.638 

DPA  4.19 

RAP 

344.14 

ECC 

1.3245 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

90.00 

4 48  54 

3047.57 

-27.69 

99.88 

244.11 

83.80 

5 

39  41 

2447.6 

- 

28.26 

91  .26 

90.00 

23  54  2 

4018.45 

-5.79 

161.82 

237.18 

62.23 

25 

1 1 

3418.5 

-9.46 

155.07 

100,00 

6 28  38 

2725.98 

-29.60 

76.42 

244.31 

85.65 

7 

14  4 

2126.0 

- 

29.89 

67.63 

100,00 

1 0 55 

3815.28 

-4.10 

145.96 

236.25 

60.36 

2 

4 30 

3215.3 

-8.02 

139.36 

110,00 

8 13  53 

2396.70 

-34.18 

51.61 

244.50 

90.19 

8 

53  50 

1796.7 

- 

33.78 

42.39 

110.00 

1 32  9 

3717.32 

-.21 

136.12 

233.82 

55.82 

2 

34  6 

3117.3 

-4.69 

129,90 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .9139 

TRA  2.8009 

TC3-1 .8876 

BAU  .5064 

SCT  4941.9  SCR  1053.3  SC3  1325.1 

ST  2738.1 

SR 

360.2 

SS 

2708.9 

ROE  -.1601 

RRA  -.6991 

RC3  .3568 

FAU  .08962 

RRT  -. 

.9439  RRF  - 

.9453  RTF 

.9931 

CRT  -.8711 

CRS 

.8783 

CST 

-.9999 

FOE  5.9803 

FRA  9.0919 

FC3-3.9352 

BSP  15297 

see  5052.9  R23 

.0102  R13  - 

.9934 

LSA  3864.5 

MSA 

176.3 

SSA 

12.5 

BOE  1.9205 

BRA  2.8868 

BC3  1.9210 

FSP  -4772 

SCI  5041.4  5C2  i 

540.9  THA  168.57 

Eli  2756.1 

El2 

175.7 

alf 

173.44 

LAUNCH  DATE  NOV  20  1968 

flight  time  202.00 

ARRIVAL 

DATE 

JUN 

10  1969 

HELiaENTRIC  CONIC 

distance  547.266 

RL  147.80 

LAL  .00 

La  57.74 

VL  27.877 

GAL  6.63 

ATL  87.41 

HCA  240.17 

SMA 

130.27 

ECC  .17656 

INC 

2.5940 

VI 

30.145 

RP  108.93 

LAP  -2.25 

LOP  297.89 

VP  37.657 

GAP  3.82 

ATP  91.29 

TAl  145.82 

TAP 

26.00 

RCA  107.27 

APO 

153.27 

V2 

34.789 

RC  96,038 

CL  16.09 

GP  12.49 

TAL  37.93 

TAP  130.32 

ETS  10.84 

TAE  131,73 

ETE 

168.27 

TAC  78.4  3 

ETC 

167.79 

CLP 

-131 .50 

PlANETOCENTRIC  CONIC 

C3  20.443 

VHL  4. $21 

DLA  23.78 

RAL  14.75 

RAO  6567.8 

VEL  11.909 

PTH  2.12 

VHP 

3.795 

OPA  3.03 

RAP 

343.99 

ECC 

1 .3364 

LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 44  43 

3074.60 

-27.47 

101.83 

245.12 

82.85 

5 

35  57 

2474.6 

- 

28.18 

93.23 

90.00 

0 4 16 

4008,65 

-6.10 

161.27 

238.16 

62.29 

1 

11  5 

3408.6 

-9.76 

154.50 

100.00 

6 2$  16 

2750.37 

-29.46 

78.22 

245.37 

84.72 

7 

11  6 

2150.4 

' 

29.88 

69.44 

100.00 

1 6 24 

3808.10 

-4,34 

145.57 

237.19 

60,40 

2 

9 52 

3208.1 

-8.25 

1 38 . 96 

110.00 

8 11  46 

2417.19 

-34.18 

53.21 

245.66 

89.24 

8 

52  3 

1817.2 

- 

33 .90 

43.97 

110.00 

1 36  23 

3714.05 

-.33 

135.95 

234.70 

55.82 

2 

38  17 

3114.1 

-4.82 

129.73 

differential  CCRRECTICNS  MID-COURSE  EXECUTION  ACCURACV  OR0IT  DETERMINATION  ACCURACY 

TOE  2.0736  TRA  3.0235  TC3-1  .9163  BAU  .5308  SCT  5238.1  SGR  $40  A SG3  1220.0  ST  2912.9  SR  298.8  SS  2604.9 

ROE  '.1080  RRA  -.6391  RC3  .3162  FAU  .08113  RRT  -.9262  RRF  -.9267  RTF  .9932  CRT  -.7968  CRS  .8061  CST  -.9999 

FOE  5.6127  FRA  8.5186  FC3-3.4357  BSP  16296  SG6  5321 .8  R23  .0072  R13  -.9935  LSA  3915.0  MSA  181.1  S5A  12-5 

0OE  2.0764  BRA  3.0904  6C3  1 .9422  FSP  -44?6  SCI  5310.3  SC2  349.7  THA  170.52  ElI  2922.7  El2  180.0  AlF  175.31 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  204,00  ARRIVAL  DATE  JUN  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  553.374 

RL  147.80  LAl  .00  La  57.74  VL  27.868  CAL  6.80  A7L  87.33  HCA  243.34  SMA  130.21  ECC  .17897  INC  2.6713  VI  30.1A5 

RP  108.94  lap  '2.39  LOP  301 .05  VP  37.647  GAP  4.25  ATP  91 .20  TAL  145.37  TAP  28.70  RCA  106.90  APO  153.51  V2  34.787 

RC  98.436  GL  16.25  GP  11.58  TAL  37.63  TAP  133.84  ETS  11.33  TAE  129.82  ETE  169.60  TAC  78.32  ETC  167.64  CuP'134.99 

PLANE TOCENTRIC  CONIC 


C3  21 .250 

VHL 

4.610 

OLA  24.07 

RAL  15.07 

RAO  6567.9  VEL  11.943 

PTH  2.13 

VHP  3. 

967 

CPA  2.07 

RAP 

344.05 

ECC 

1 .3497 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PC  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90,00 

4 

41  23 

3099.98 

-27.24 

103.65  246.21 

81  .96 

5 33 

3 

2500.0 

■28.07 

95.08 

90.00 

0 

10  9 

4001 .85 

-6.32 

160.88  239.22 

62.34 

1 16 

51 

3401  .8 

-9.97 

154.11 

100.00 

6 

22  41 

2773.33 

-29.31 

79.91  246.50 

83.84 

7 8 

55 

2173.3 

- 

29.85 

7]  .15 

100.00 

1 

11  31 

5803.73 

-4.49 

145.33  238.22 

€0.42 

2 14 

55 

3203.7 

-8.39 

1 38 . 7^ 

110.00 

8 

10  18 

2436.66 

-34.15 

54.73  246.89 

88.34 

8 50 

55 

1836.7 

34.00 

45.49 

110.00 

1 

40  24 

3713.16 

-.37 

135.90  255.66 

55.82 

2 42 

J7 

3113.2 

-4.85 

129.68 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2244 

TRA 

3.2397 

TC3-1 .9277 

BAU  .5534 

SGT  5500.2  SGR 

842.9  SG3  1119.8 

ST  3065.5 

SR 

250.9 

SS 

2500 . 1 

ROE  -.0597 

RRA 

-.5867 

RC3  .2808 

FAU  .07304 

RRT  -.9033  RRF  - 

.9031  RTF 

.9931 

CRT  -.6792 

CRS 

.6912 

CST 

-.9998 

FOE  5.2502 

FRA 

7.9758 

FC3-2.9755 

BSP  17233 

see  5564.4  R23 

.0051  R13  - 

.993? 

LSA  3959.3 

MSA 

185.7 

SSA 

12.6 

BOE  2.2252 

BRA 

3.2924 

8C3  1 .9480 

FSP  -4093 

SCI  5552.8  SG2 

358.2  THA  172.09 

Eli  3070.2 

EL2 

183.9 

ALF 

176.81 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  NOV  ZO  1968  FlICHT  TIME  206.00  ARRIVAL  DATE  JUN  1 4 1969 

HELIOCENTRIC  CONIC  DISTANCE  559.453 

RL  147.80  LAL  .00  LOt  57.74  VL  27.857  GAL  7.00  A/L  87.26  HCA  246.50  SMA  130.13  ECC  .18167  INC  2.7443  VI  50.145 

l?P  108.94  lap  -2.52  LOP  304.21  vP  37.638  CAP  4.68  A2P  91.10  TAL  144.88  TAP  31.38  RCA  106.49  APO  153.78  V2  34.785 

RC  100.837  CL  16.34  OP  10.76  7AL  37.29  7AP  137,10  ETS  11.78  7AE  128.09  ETE  170.68  7AC  78.43  ETC  167.48  ClP-138.22 

PLANCTOCENTRIC  CONIC 

C3  22.148  VHL  4.706  CLA  24.32  RAL  15.44  RAO  6567,9  VEL  11.980  PTH  2.14  VHP  4.154  OPA  1.29  RAP  344.31  ECC  1.364  5 

LNCH  A7HTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  Rt  ASC  IHJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 38  52  3123.84  -27.00  105.36  247.39  81.14  53056  2523.8  -27.95  96.82 

90.00  0 15  36  3997.95  -6.44  160.66  240.35  62.37  1 22  14  3398.0  -10.09  153.89 

100.00  6 20  51  2795.00  -29.14  81.50  247,72  83.02  7 7 26  2195.0  -29.80  72.76 

100.00  1 16  18  3802.02  -4.55  145.23  239.32  60.42  2 19  40  3202.0  -8.45  138.62 

110.00  8 9 27  2455.27  -34.10  56.18  248.21  87.48  85022  1855.3  -34.07  46.93 

110.00  1 44  12  3714.52  -.32  135.97  236.69  55.82  2 46  6 3114.5  -4.80  129.76 

differential  CCRRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3691  TRA  3.4536  TC3-1 .9207  6AU  .5735  SOT  5733.9  SCR  760.3  SG3  1026.5  ST  3199.8  SR  217.8  SS  2398.3 

ROE  -.0151  RRA  -.54J1  RC3  .2496  PAU  .06528  RRT  -.8746  RRF  -.8737  RTF  .9930  CRT  -.5074  CRS  .5222  CST  -.9998 

FOE  4.9055  FRA  7,4738  FC3-2.5519  BSP  18067  S<ie  5784.1  R23  .0034  R13  -.9930  LSA  4000.2  MSA  189.8  SSA  12.6 

60E  2.3692  BRA  3.4957  8C3  1.9369  FSP  -3769  SOI  5772.5  S02  366.1  THA  173.36  Etl  5201.7  El2  187.5  ALF  178.02 

LAUNCH  DATE  NOV  20  1968  FLIGHT  TIME  208.00  ARRIVAL  OATE  JUN  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  565.502 

Rl  147.80  LAL  .00  LOt  57.74  VL  27.846  CAL  7.21  A2t  87.19  HCA  249-66  SMA  130.05  ECC  .18466  INC  2.8139  VI  30.145 

RP  108.95  LAP  -2.64  LOP  307.37  VP  57.628  CAP  5.12  A7P  90.98  TAL  144,37  TAP  34.02  RCA  106.04  APO  154.07  V2  34.784 

RC  103.240  CL  16.37  CP  10.02  7AL  36.91  7AP  140.14  ETS  12.20  7AE  126,51  ETE  171.56  7AC  78.75  ETC  167.32  CLP-141.21 

planetocentric  conic 

C3  23.144  VKL  4.811  OLA  24.52  RAL  15.86  RAO  6567,9  VEt  12-022  PTH  2.15  VHP  4,355  OPA  .67  RAP  344.75  ECC  1.5B09 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

90.00  4 37  8 3146.28  -26.76  106.95  248.64  80.37  5 29  34  2546.3  -27.82  98.45 

90.00  0 20  39  3996.90  -6.47  160.61  241.53  62.37  1 27  16  3396.9  -10.12  153.83 

100.00  6 19  44  2815.51  -28,96  83.00  249.02  82.25  7 6 39  2215.5  -29,73  74.28 

100 .CK)  I 20  4 5 3802.90  -4,52  145,28  240.48  60,42  2 24  8 3202.9  -8.42  138.67 

110.00  B 9 1 0 2473.14  -34.04  57.57  249.60  86.66  8 50  23  1873.1  -34.13  48.33 

110.00  1 47  48  3718.04  -.18  136.16  237.79  55.82  2 49  46  3118.0  -4.67  129.94 

differential  CC#?RECTI0I5  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.5106  TRA  3.6690  TC3-1 .8^1  6AU  .5901  SCT  5943.9  SCR  690.7  SC3  940.6  ST  3319.6  SR  199.4  55  2302.4 

ROE  .0260  RRA  -.5013  RC3  .2215  FAU  .05775  RRT  -.8398  RRF  -.8380  RTF  .9927  CRT  -.2890  CRS  .3062  CST  -.9998 

FOE  4.5863  FRA  7.0169  FC3-2.1602  8SP  18765  SCB  5983.9  R23  .0020  R13  -.9927  LSA  4040.2  MSA  193.6  SSA  12.7 

60E  2.5108  BRA  3.7031  6C3  1 .9070  FSP  -3450  SCI  5972.2  SC2  373.2  THA  174.40  ELI  3320.1  El2  190.9  AlF  179.00 


LAUNCH  DATE  NOV  20  1968 


flight  TIME  210.00 


ARRIVAL  DATE  JUN  18  1969 


HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOt  57.74 

RP  108.95  LAP  -2.75  LOP  310.54 

RC  105.643  GL  16.36  GP  9.35 

Planetocentric  conic 
C3  24.250  VHL  4.924  OLA  24,69 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  4 36  10  3167.39 

90.00  0 25  17  3998.63 

100.00  6 19  16  2834.97 

100.00  1 24  52  3806.28 

110.00  8 9 24  2490.40 

no. 00  1 51  13  3723.62 

differential  corrections 
TOE  2.6440  TRA  3.8828  TC3-I .8598 

ROE  .0648  RRA  -.4659  RC3  .1976 

FOE  4,2820  FRA  6.5947  fC^-1.8Z80 

BOE  2.6448  BRA  3.9107  8C3  1 .8703 

launch  date  NOV  20  1968 

HELIOCENTRIC  CCNIC 
RL  147.80  LAL  .00  LOt  57.74 

RP  108.95  LAP  -2.86  LOP  313.70 

RC  108.045  GL  16.30  OP  8.76 

PLANETOCENTRIC  CONIC 
C3  25.479  VHL  5.048  OLA  24.82 


VL  27.834 
VP  37.619 
7AL  36.49 

RAL  16.31 
INJ  LAT 
-26.51 
-6.42 
-28.77 
-4.40 
-33.96 
.03 

BAU  .6064 
FAU  .05120 
BSP  19472 
FSP  -3172 


distance  571.519 

CAL  7.45  A7L  87.12  MCA  252.82  SMA  129.97 

CAP  5.57  A7P  90.85  TAL  143.83  TAP  36.65 

7AP  142.96  ETS  12.62  7AE  125.09  ETE  172.29 

RAO  6568.0  VEL  12.068  PTH  2.16  VHP  4.570 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


VL  27.821 
VP  37.610 
7AL  36.04 


108.45  249.98  79.66  5 28  57 

160.70  242.82  62,36  I 3l  56 

84.41  250. 4J  81  .53  7 6 31 

U5.47  241.72  60.40  2 28  18 

58.91  251 .08  85.87  8 50  54 

136.45  238.96  55.82  2 53  I7 

MIO-COURSC  EXECUTION  ACCURACY 

SCT  6127.0  SCR  632.0  SC3  861.3 
RRT  -.7981  RRF  -.7955  RTF  .9924 
see  6159.6  R23  .0006  R13  -.9924 

SCI  6147.9  SC2  379.5  THA  175.28 

Flight  time  212.do 

DISTANCE  577.502 

CAL  7.71  Aa  87.05  HCA  255.98  SMA  129.88 

CAP  6.02  ATP  90.71  TAl  143.27  TAP  39.25 

TAP  145.59  ETS  13.05  7AE  123.81  ETE  172.90 

RAO  6568.0  VEL  12.118  PTH  2,17  VHP  4.798 


ECC  .18795  INC  2.8807  VI  30.145 

RCA  105.54  APO  154.39  V2  34.783 

7AC  79.26  ETC  167.17  CLP-M3.99 

OPA  .20  RAP  345.35  ECC  1.3991 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2567,4  -27,67  99.97 

3398.6  -10.07  153.93 

2235.0  -29.65  75,72 

3206.3  -8.31  138.86 

1890.4  -34.16  49.67 

3123.6  -4.45  130.23 

ORBIT  determination  ACCURACY 

ST  5419.3  SR  194.3  SS  2207.0 

CRT  -.0530  CRS  .07j7  CST  -.9998 

LSA  4069.6  MSA  197.1  SSA  12-6 

ELI  3419.3  El2  194.0  ALF  179.83 

ARRIVAL  CATE  JUN  20  1969 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 35  54 

3187.25 

-26,26 

109.85 

251 .40 

90.00 

0 29  30 

4003.09 

-6.28 

160.95 

244. J5 

100.00 

6 19  26 

2853.48 

'28.58 

85.76 

251 .87 

100.00 

1 28  39 

3812.09 

-4.21 

145,79 

243.01 

110.00 

8 10  8 

2507.14 

-33.87 

60.21 

252.63 

110.00 

1 54  27 

3731  .19 

.32 

136.84 

240.19 

differential  corrections 
TOE  2.7738  TRA  4.1002  TC3-1 .8125  BAU  .6203 

ROE  .1013  RRA  -.4343  RC3  .1763  FAU  .04513 

FOE  4.0014  FRA  6.2120  FC3-1 .5334  BSP  20104 

BOE  2.7756  BRA  4.1231  6C3  1.8211  FSP  -2914 


,85  251.40  79.01  5 29  2 

.95  244.15  62.33  1 36  13 

.76  251.87  80.85  7 6 59 

.79  243.01  60.38  2 32  II 

.21  252.63  85.11  8 51  55 

.84  240.19  55.82  2 56  38 

MIO-COORSC  EXECUTION  ACCURACY 
SCT  6289.1  SCR  583,0  SC3  788.9 
RRT  -.7496  RRF  -.7462  RTF  .9920 
SCB  6316.1  R23  -.0003  R13  -.9920 
SCI  6304.4  SC2  384.9  THA  176. Ol 


ECC  .19157  INC  2.9453  VI  30. M5 

RCA  104.99  APO  154.76  V2  34.783 

7AC  79.94  ETC  167.03  ClP-146.59 

OPA  -.13  RAP  346.10  ECC  1.4193 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2507.3  -27.51  101 .40 

3403.1  -9.93  154.18 

2253.5  -29.55  77.09 

3212.1  -8.12  139.19 

1907.1  -34.18  50.98 

3131.2  '4.17  130.63 

ORBIT  DETERMINATION  ACCURACY 

ST  3504.6  SR  199.5  SS  2116.4 

CRT  .1590  CRS  -.1398  CST  -.9998 

LSA  4094.0  MSA  200.2  SSA  12.8 

Eli  3504.8  EL2  197.0  AlF  .52 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  NOV  20  1966 


Flight  time  2iam 


arrival  cate  JUN  22  1969 


heliocentric  conic 

RL  147.80  LAL  .00  LOL  57.74  VL  27.807 

RP  108.94  LAP  -2.95  LOP  316.86  VP  37.600 

RC  110.446  CL  16.20  GP  8.23  7Al  35.56 

planetocentric  conic 

C3  26.844  VHL  5.181  CLA  24.91  RAL  17.34 


DISTANCE  583.449 

GAL  7.99  A7l  86.99  HCA  259.14  SMA  129.78  ECC  .19553  INC  3.0081  VI  30.145 

GAP  6.49  A7P  90.57  TAL  142.69  TAP  41.83  RCA  104.40  APO  155.15  V2  34.784 

7AP  148.04  ETS  13.49  7AE  122.66  ETE  173.41  7AC  80.77  ETC  166.91  ClP-149.01 


LNCH  A7MTH 

LNCH  ■ 

TIME 

L-I  time 

INJ  LAT 

90.00 

4 

36 

21 

3205.95 

-26.01 

90.00 

0 

33 

17 

4010.23 

-6.05 

100.00 

6 

20 

11 

2871  .14 

-28 . 38 

100.00 

1 

32 

8 

3820.27 

-3.93 

110.00 

8 

1! 

19 

2523.46 

-33.77 

110.00 

1 

57 

29 

3740.71 

,68 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9008  TRA  4.3230  TC3-1 .7544  0AU  .6321 

ROE  .1358  RRA  -.4058  RC3  .1572  FAU  .03955 

FOE  3.7438  FRA  5.8669  FC3-I .2756  0SP  20673 

0OE  2.9040  BRA  4.3420  0C3  1.7615  FSP  -2677 


RAO  6568. 
INJ  LONG 
111  .16 
161.36 
87.03 
146.24 
61  .48 
137.34 
MIO 


VEL  12.175 

PTH  2.18 

VHP  5.039 

OPA  -.34 

RAP  346.97 

zee  1 .44  18 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

252.90 

78.39 

5 29  47 

2605.9 

-27.35 

102.75 

245.53 

62.28 

1 40  7 

3410.2 

-9.71 

154  .60 

253.41 

80.20 

7 8 3 

2271 .1 

-29.44 

78.39 

244.37 

60.34 

2 35  48 

3220.3 

-7.85 

1 39.64 

254.26 

84.37 

8 53  23 

1923.5 

-34.18 

52.26 

241.49 

55.82 

2 59  50 

3140.7 

-3.80 

131  .13 

COURSE  EXECUTION  ACCURACV 
SOT  6432.7  SCR  542.1  SG3  723.2 
RRT 
5C6 
SGI 


-.6946  RRF  -.6904  RTF  .9916 
6455.5  R23  -.0013  R13  -.9916 
6443.8  SG2  389.4  THA  176.64 


OR0IT  OETERMINA 
ST  3576.9  SR 
CRT  .3268  CRS 
LSA  4113.4  MSA 
ELI  3577.6  EL2 


TION  ACCURACV 
211  .2  SS  2030.5 
-.3078  CST  -.9998 
203.1  SSA  12.8 
199.6  ALF  1.11 


LAUNCH  DATE  NOV  20  1968 


FLIGHT  TIME  216.00 


ARRIVAL  DATE  JUN  24  1969 


HELIOCENTRIC  CONIC 


DISTANCE  589.355 


RL  147.80 

LAL  .00 

LOL  57,74 

VL  27.793 

GAL  8.29 

AZL  86.93 

HCA  262.30 

SMA 

129.68 

ECC  .19986 

INC  3.0696 

VI 

30.145 

RP  108.94 

LAP  -3.04 

LOP  320.03 

VP  37.591 

CAP  6.97 

ATP  90.41 

TAL  142.09 

TAP 

44.39 

RCA  103.76 

APO  155.59 

V2 

34 . 786 

RC  112.844 

CL  16.05 

GP  7.75 

ZAL  35.05 

ZAP  150.35 

ETS  13.97 

ZAE  121.62 

ETE 

173.84 

ZAC  81.73 

ETC  166.80 

CLP 

-151 .29 

PLANETOCENTRIC  CONIC 

C3  28.362 

VHL  5 . 326 

OLA  24.98 

RAl  17.90 

RAD  6568.1 

VEL  12.237 

PTH  2,20 

VHP 

5.295 

OPA  -.44 

RAP  347.97 

ECC 

1 .4668 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 37  26 

3223.56 

-25.76 

112.39 

254.48 

77.82 

5 

31  10 

2623.6 

-27.18 

104 .01 

90.00 

0 36  40 

4020 .01 

-5.74 

161 .91 

246.97 

62.22 

1 

43  40 

3420.0 

-9.41 

155.16 

100.00 

6 21  31 

2888 .04 

-28.18 

88.25 

255.02 

79.60 

7 

9 39 

2288.0 

-29.33 

79.63 

100.00 

1 35  17 

3830.76 

-3.58 

146.82 

245.78 

60.30 

2 

39  8 

3230.8 

-7.50 

140.23 

110.00 

8 12  56 

2539.45 

-33.66 

62.71 

255.96 

83.64 

8 

55  15 

1939.5 

-34.17 

53.51 

110.00 

2 0 21 

3752.11 

1.12 

137,93 

242.85 

55.83 

3 

2 53 

3152.1 

-3.37 

131  .73 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  3.0264  TRA  4.5536  TC3-1 .6867  0AU  .6417 
ROE  .1688  RRA  -.3797  RC3  .1400  FAU  .03444 
FOC  3.5091  FRA  5.5566  FC3-1 .0514  0SP  21185 
BOE  3.0311  BRA  4.5694  BC3  1.6925  FSP  -2459 


SCT  6560.2  SCR  508.2  SG3  663.6 
RRT  -.6335  RRF  -.6285  RTF  .9912 
see  6579.9  R23  -.0022  RJ3  -.9912 
SCI  6568.2  SC2  392.8  THA  177.18 


ST  3637.7  SR  226.4  SS  1949.9 
CRT  .4514  CRS  -.4330  CST  -.9998 
LSA  4j?8.4  MSA  205.5  SSA  12*8 
ELI  3639.2  El2  202.0  AlF  1.61 


LAUNCH  DATE  NOV  20  1968 


flight  TIME  218.00 


ARRIVAL  CATE  JUN  26  1969 


VL  27.777  gal 
VP  37.582  GAP 


HELIOCENTRIC  CONIC 
RL  147.80  LAL  .00  LOL  57.74 

RP  108.93  LAP  -3.12  LOP  323.19 

RC  115.239  GL  15.88  GP  7.32  7AL 

PLANETOCENTRIC  CONIC 

C3  30.052  VHL  5.482  OLA  25.01  RAL  18.49 


DISTANCE  595.220 

8.63  A7L  86.87  HCA  265.46  SMA  129.57 
7.47  A7P  90.25  TAL  141.47  TAP  46.93 


LNCH  AZMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

90.00 

4 39 

10 

3240 . 1 7 

-25.52 

90.00 

0 39 

37 

4032.36 

-5.35 

100.00 

6 23 

21 

2904.26 

-27.98 

100.00 

1 38 

7 

3843.51 

-3.15 

110.00 

8 14 

56 

2555.18 

-33.53 

110.00 

2 3 

2 

3765.36 

1 .63 

differential  CORRECTIONS 
TOE  3.1542  TRA  4.7960  TC3-1 .6071 
ROE  .2003  RRA  -.3555  RC3  .1242 
FOE  3.2989  FRA  5.2811  FC3  -.8525 
SOE  3.1605  BRA  4.8092  6C3  1.6118 

LAUNCH  DATE  NOV  20  1968 


34.52  7AP  152.52  ETS  14.49  7A£  120.69  ETE  174.22 


INJ  LONG 
113.55 
162.61 
89.41 
147.52 
63.92 
138.62 

MIO-CCXJRSE  EXECUTION  ACCURACV 
SCT  6675.9  SGR  480.1  SC3  610.1 
RRT  -.5672  RRF  -.5613  RTF  .9908 
see  6693.1  R23  -.0031  R13  -.9907 
SCI  6681.5  SC2  395.1  THA  177.66 

flight  time  220.00 


VEL  12.306 

PTH  2.22 

VHP  5 . 564 

OPA  -.44 

RAP  349.06 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

256.14 

77.29 

5 33  10 

2640.2 

-27.02 

248.46 

62.15 

1 46  50 

3432.4 

-9,03 

256.72 

79.02 

7 11  45 

2304 , 3 

-29.21 

247.25 

60.26 

2 42  11 

3243.5 

-7.08 

257.74 

82.94 

8 57  31 

1955.2 

-34.15 

244.27 

55.85 

3 5 47 

5165.4 

-2.86 

zee  .20458  INC  3.1301  VI  30.145 
RCA  103.06  APO  156.08  V2  34,789 
ZAC  82.81  ETC  166.70  ClP-153.43 


2 LONG 
105.20 
155.87 
80.82 
140.94 
54.73 
132.4? 

ORBIT  DETERMINATION  ACCURACY 


BAU  .6476 
FAU  .02959 
BSP  21570 
FSP  -2252 


ST 

3691 .1 

SR 

242.8 

SS 

1876.0 

CRT 

.5419 

CRS 

-.5243 

CST 

-.9998 

LSA 

4142.4 

MSA 

207.5 

SSA 

12.7 

ELI 

3693.5 

El2 

204,0 

AlF 

2.05 

ARRIVAL  CATE  JUN  28  1969 


HELIOCENTRIC  CONIC 

RL  147.80  LAL  .00  LOL  57.74  VL  27.762 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.574 

RC  117.630  GL  15.67  CP  6.93  7AL  33.97 

PLANETOCENTRIC  CONIC 

C3  31.938  VHL  5.651  OLA  25.02  RAL  19.10 


DISTANCE  601.036 

GAL  8.99  A7L  86.81  HCA  268 .62  SMA  129.46  ECC  .20972  INC  3.1902  VI 

GAP  7.98  A7P  90.08  TAL  140.84  TAP  49.46  RCA  102.31  APO  156.61  V2 


ZAP  154.56  ETS  15.07  7A£  119.84  ETE  174.55  ZAC  84.00  ETC  166.61 


30.145 
34 . 792 
ClP-155 .46 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 41 

28 

3255.87 

-25.28 

90.00 

0 42 

10 

4047.24 

-4.87 

100.00 

6 25 

41 

2919.88 

-27.77 

100.00 

1 40 

39 

3858.46 

-2.64 

110.00 

8 17 

18 

2570.70 

-33.40 

110.00 

2 5 

32 

3780.41 

2.20 

differential  CORRECTIONS 
TOE  3.2784  TRA  5.0459  TC3-1 .5252  BAU  .6529 

ROE  .2310  RRA  -.3325  RC3  .1102  FAU  .02537 

FOE  3.1033  FR4  5.0303  FC3  -.6878  BSP  22000 

BOE  3.2865  BRA  5.0569  BC3  1.5292  FSP  -2073 


RAO  6568. 
INJ  LONG 
114.63 
163.44 
90.52 
148.34 
65.11 
139.41 
HIO- 
SCT 
RRT 

see 

SCI 


VEL  12.382  PTH  2.24  VHP  5.849  OPA 
INJ  RT  ASC  INJ  A7MTH 


-.35  RAP  350.25  ECC  1.5256 


257.87 

250.00 

258.48 

248.76 

259.59 

245.74 


76.80 

62.07 

78.46 

60.21 

82.25 

55.88 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 35  44 

2655.9 

-26.85 

106.32 

1 49  38 

3447.2 

-8.57 

156.72 

7 14  21 

2319.9 

-29.08 

81  .96 

2 44  57 

3258.5 

-6.59 

141  .77 

9 0 8 

1970.7 

-34.11 

55.94 

3 8 32 

3180.4 

-2.29 

133.21 

COURSE  EXECUTION  ACCURACV 
6774.2  SCR  456.9  SC3  561.1 
-.4963  RRF  -.4898  RTF  .9903 
6789.6  R23  -.0039  RJ3  -.9903 
6778.0  SC2  596.4  THA  178.08 


ORBIT  DETERMINATION  ACCURACY 
ST  3730.8  SR  259.5  SS  1804.4 
CRT  .6088  CRS  -.5919  CST  -.9997 
LSA  4147.0  MSA  209.2  SSA  12.7 

ELI  3734.1  EL2  205.7  ALF  2.43 


95 


JPL  TM  33.99 
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LAUNCH  DATE  NOV  Zl  J968 


Flight  riMe  lOM 


arrival  date  JAN  30  1969 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOt  58.75 

RP  107.68  LAP  .64  LOP  87.33 

RC  99.759  CL  .72  CP  -1.04 

planetocentric  conic 


DISTANCE  JZ3.540 

VL  14.250  gal  37.97  A7L  88.65  HCA  28.59  SMA  83.30  tCC  .86646  IHC  1.3466  Vl  30.151 

VP  29.527  CAP  -58.53  A7P  B6,62  TAL  172.73  TAP  201.32  PCA  11.12  APO  155.48  V2  35.193 

7AL  64.29  ?AP  38.35  CTS  176.47  7AE  128.58  CTE  183.78  7AC  42.71  ETC  155.33  CLP  38.34 


C3  441 .002 

VHL  21 .000 

OLA  -1.54 

RAl  354.63 

RAO  6572.? 

VEL  23.713 

PTH  3.30 

VHP  31.903 

OPA  -22.37 

RAP  508.92 

ECC  8.2578 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 10  43 

2781.35 

-28.12 

80.46 

260.12 

93.49 

7 57  4 

2181.3 

-27.34 

7I  .89 

90.00 

18  45  58 

5520.63 

28.32 

256.38 

261.76 

89.99 

20  17  59 

4920.6 

28.02 

247.72 

100.00 

8 31  21 

2521 .26 

-29.69 

61 .23 

260  .ai 

93.63 

9 13  22 

1921.3 

-28.87 

52.52 

100.00 

20  8 2 

5255.94 

29.89 

236.91 

261 .76 

89.90 

21  35  38 

4655.9 

29.56 

228.12 

110.00 

9 37  57 

2312.77 

-33.97 

45.06 

259.67 

94.06 

10  16  30 

1712.8 

-33.04 

35.95 

110.00 

21  17  55 

5037.20 

34.18 

220.29 

261 .74 

89.65 

22  41  52 

4437.2 

33.75 

211.07 

OIFFEffCNTIAL  CORRECTIONS 
TOE- 1.0023  TRA-2.351J 
ROE- 1.4855  RRA  .7933 
FOE  .3852  fra  .7774 


HIO-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACr 


TC3 

-.1049 

BAU 

.6191 

SGT 

825.0  SCR 

460.0 

SG3 

21.7 

ST 

334.7 

SR 

410.5 

SS 

338.7 

RC3 

1 

8 

S 

FAU 

.01026 

RRT 

-.0496  RRF 

.0444 

RTF 

-.6153 

CRT 

.7158 

CRS 

.7623 

CST 

.9958 

FC3 

-.0201 

BSP 

1949 

SGB 

944.6  R23 

-.0002  R13 

.6155 

LSA 

587.2  MSA 

224.2 

SSA 

14.2 

BC3 

.1050 

FSP 

-44 

SCI 

825.5  SG2 

459.2 

THA 

177.70 

Eli 

492.5 

EL2 

194.6 

alf 

53.01 

LAUNCH  DATE  NOV  21  1968 


Flight  time  72.oo 


arrival  DATE  FEB  1 1969 


HELIOCENTRIC  CONIC 


DISTANCE  128. 62D 


Rl 

147 

.77 

LAL 

.00 

LOL 

58 

.75 

VL 

15.086 

CAL 

35, 

.98 

A2L 

80.42 

HCA 

31 

.82 

SMA 

84. 

.61 

ECC 

.84270 

INC 

1.5768 

VI 

30. 

151 

RP 

107 

.65 

LAP 

.83 

LOP 

90 

.56 

VP 

29.950 

CAP 

-55 

.98 

A7P 

88.66 

TAL 

171 

.78 

TAP 

203, 

.60 

RCA 

13 

.31 

APO 

155.90 

V2 

35. 

202 

RC 

97. 

535 

CL 

.95 

CP 

-1 

.06 

2AL 

62.85 

2AP 

36. 

.81 

ETS 

176.44 

7AE 

128 

.28 

ETE 

184, 

.10 

7AC 

44 

.29 

ETC 

156.09 

CLP 

36 

.80 

Planetocentric  conic 


C3  406.892 

VHL  20.172 

DLA  -.75 

RAL  355.87 

RAO  6572.1 

VEL  22.982 

PTH  3.27 

VHP  30.812 

OPA  -22.02 

RAP  310.71 

ECC  7.6964 

LNCH  A7NTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 9 48 

2798.23 

-28.18 

81.70 

261.19 

92.88 

7 56  26 

2198.2 

-27.49 

73.10 

90.00 

18  56  43 

5488.75 

28.29 

254.05 

261.99 

88.82 

20  28  12 

4988.8 

27.83 

245.41 

100.00 

8 30  48 

2536.97 

-29.75 

62.39 

261.10 

93.02 

9 13  5 

1937.0 

-29.02 

53.66 

100.00 

20  18  24 

5225.25 

29.87 

234.63 

261 .95 

88.70 

21  45  30 

4625.2 

29.37 

225.86 

110.00 

9 38  14 

2325.85 

-34.03 

46.08 

260.81 

93.46 

10  17  0 

1725.9 

-33.18 

36.94 

110.00 

21  27  27 

5009.13 

34,15 

218.09 

261.83 

88.35 

22  50  56 

4409.1 

33.54 

208.90 

differential 

CCRRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE- 

1.0134  TRA-2.3804 

rc3 

-.1123  BAU 

.6115 

SOT  863.3 

SCR 

466.3  SC3 

23.4 

ST 

352.4  SR 

415.4 

SS 

355.0 

ROE- 

1.4437  RRA  .7770 

RC3 

-.0059 

FAU 

.01022 

RRT  -.0509  RRF 

.0459  RTF  - 

.6338 

CRT 

.7147  CRS 

.7636 

CST 

.9957 

FOE 

.4022  fra  .8064 

FC3 

-.0217  BSP 

2062 

see  981.1 

R23  - 

.0004  R13 

.6339 

LSA 

607.9  MSA 

230.3 

SSA 

14.4 

BCE 

1.7638  BRA  2.5040 

BC3 

.1124 

FSP 

-48 

SCI  863.7 

SC2 

465.4  THA  177.78 

ELI 

505.7  EL2 

202.5 

alf 

51.51 

LAUNCH 

DATE  NOV  21  1968 

flight 

TIME 

74.00 

arrival 

DATE 

FEB 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  133. 

848 

RL 

147.77  LAL  .00 

LOL 

58.75 

VL 

15.877 

CAL 

34.17  A7L 

88.23 

HCA  35.06 

SMA  85.95 

ECC 

.81835  INC 

1 .7686 

Vl 

30.151 

RP 

107.63  LAP  I. 02 

LOP 

93.80 

VP 

30.366 

CAP 

-53.56  A7P 

88.55 

TAl  170.83 

TAP  205.89 

RCA 

15.61  APO 

156-28 

V2 

35.210 

RC 

95.312  CL  1.20 

CP 

-1 .09 

7AL 

61.45 

2AP 

35.30  ETS 

176.41 

7AE  128.04 

ETE  184.43 

7AC 

45.90  ETC 

156.80 

CL 

u 

35.28 

.03 

time 


Planetocentric  conic 

C3  375.628  VHL  19.381  OLA 
UNCH  A7MTH  LNCH  TIME  L-l 
90.00  7 8 45  2814.45 

90.00  19  7 13  5456.73 

100.00  8 30  7 2552.02 

100.00  20  28  32  5194.38 

110.00  9 38  23  2358.31 

110.00  21  36  45  4980.86 

DIFFERENTIAL  CORRECTIONS 


RAL  357.05 

INJ  LAT 
-28.23 
28.23 
-29.80 
29.80 
-34.08 
34.07 


RAD  6572.0  VEL  22.292  PTH  3.25  VHP  29.756 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  -21.65  RAP  312.52  ECC  7.1819 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


82.88 
251 .71 
63.51 
232.34 
47.05 
215.89 


262.18 
262.15 
262.11 
262.07 
261 .87 
261 .83 


92.28 

87.65 

92.44 

87.50 

92.88 

87.05 


7 55  40 

20  38  9 
9 12  39 

21  55  7 

10  17  22 

22  59  46 


2214.4 
4856.7 
1952.0 

4594.4 
1738.3 
4380.9 


-27.62 
27.60 
-29 . 1 5 
29.13 
-33.30 
33.29 


74  .27 
243.09 
54.76 
223.60 
37.90 
206.74 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE-1 .0214 

TRA-2.4072 

TC3 

-.1196  BAU  .6015 

SCT 

901.3 

SCR 

472.0  SC3 

25,1 

ST 

370.1 

SR 

419.8 

SS 

371  .2 

ROE-1 .4017 

RRA 

.7595 

RC3 

-.0068  FAU  .01021 

RRT 

-.0526 

RRF 

.0475  RTF 

-.6516 

CRT 

.7129 

CRS 

.7646 

CST 

.9955 

FOE  .4191 

FRA 

.8353 

FC3 

- .0235  BSP  2256 

see 

1017.5 

R23 

-.0003  R13 

.6517 

LSA 

628.5 

MSA 

236.2 

SSA 

14.6 

eOE  1.7343 

BRA  2.5241 

SC3 

.1198  FSP  -53 

SCI 

901.8 

SC2 

471.1  Tha 

177.83 

Eli 

518.7 

El2 

210.0 

alf 

50.03 

LAUNCH  DATE  NOV  21  1968 


FlICHTTIME  76.00 


ARRIVAL  DATE  FEB  5 1969 


HELIOCENTRIC  CONIC 


DISTANCE  139.215 


RL 

147, 

.77 

LAL 

.00 

LOL 

58. 

.75 

VL 

16.624 

GAL 

32 

.53 

A7L 

88.07 

HCA 

38.30 

SHA 

87. 

.32 

ECC 

.79362 

INC 

1.9319 

VI 

30.151 

RP 

107, 

.60 

LAP 

1 .20 

LOP 

97, 

.03 

VP 

30.772 

GAP 

-51, 

.Z6 

A?P 

88.48 

TAL 

169.87 

tap 

208. 

.17 

RCA 

18, 

.02 

APO 

156.62 

V2 

35.218 

RC 

93.090 

CL 

1.45 

CP 

-1 

.11 

7AL 

60.10 

2AP 

33 

.81 

ETS 

176.36 

2AE 

127.86 

ETE 

184. 

.78 

7AC 

47, 

.54 

ETC 

157.48 

CLP 

33.79 

Planetocentric  conic 


C3  346.933 

VHL 

18.626 

OLA  .80  RAL  358.19 

RAO  6571 . 

9 VEL  21.639 

PTH  3.22 

VHP  28. 

,734 

OPA  -21 .26 

RAP 

314.35 

ECC 

6 . 7096 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

7 35 

2830.00 

-28.27 

84.02 

263.09 

91.72 

7 54 

45 

2230.0 

-27.73 

75.39 

90.00 

19 

17  28 

5424.51 

28.12 

249.35 

262.23 

86.48 

20  47 

52 

4824.5 

27.33 

240 . 76 

100.00 

8 

29  18 

2566.42 

-29.84 

64.58 

263,03 

91.88 

9 12 

5 

1966.4 

'29.26 

55.82 

100.00 

20 

38  2^ 

516S.32 

29.68 

230.03 

262.12 

86.29 

22  4 

29 

4563.3 

28.85 

221 .33 

110.00 

9 

38  24 

2350.14 

-34.11 

47.97 

262.85 

92.34 

10  17 

34 

1750.1 

-33.41 

38.80 

110.00 

21 

45  49 

4952.36 

33.95 

213.67 

261 .77 

85.74 

23  8 

22 

4352.4 

32.99 

204.57 

differential  CORRECTIONS 

MIO- 

“COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-I .0321 

TRA-2.4371 

TC3  -.1274 

BAU  .5921 

SCT 

942.5  SCR 

477.2  SC3 

27.0 

ST  389.3 

SR 

423.7 

SS 

388.0 

ROE-1.3594 

RRA 

.7410  RC3  -.0079  FAU  .01019 

RRT 

-.0538  RRF 

.0488  RTF  - 

.6690 

CRT  .7116 

CRS 

.7657 

CST 

.9953 

FOE  .4366 

FRA 

.8650 

FC3  -.0254 

BSP  2391 

see 

1056.4  R23  - 

.0005  RJ3 

.6691 

LSA  650.4 

MSA 

241  .8 

SSA 

14.8 

BOE  1.7068 

BRA 

2.5473 

BGS  .1277  FSP  -58 

SCI 

942.9  SC2 

476.3  tha  177.91 

ELI  532.7 

El2 

217.6 

alf 

48.40 

96 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


lUNCH  CATE  NOV  21  1966 

flight  TIME 

76.00 

ARRIVAL  CATE 

FC8 

7 i’969 

heliocentric 

RL  147.77 

CONIC 
LAL  .00 

UX  56.75 

VL  17.331 

DISTANCE  144. 
CAL  31.02  A7L  67.93 

713 

HCA  41.54 

SMA 

86.72 

ECC  .76666 

INC  2.0734 

VJ 

30 . 1 5 1 

RP  107.56 

LAP  1.37 

LOP  100.27 

VP  31.166 

CAP  -49.11 

A7P  66.45 

TAl  ieS.92 

TAP 

210.46 

RCA  20.52 

APO  156.92 

V2 

35.225 

RC  90.672 

CL  1.72 

CP  -1.14 

7Al  56.60 

7AP  32.34 

ETS  176.31 

7 At  127.74 

ETE 

165.14 

ZAC  49.22 

ETC  156.12 

CLP 

32.32 

planetocentric  CONIC 
C3  320.559  VHL  17,904 

CLA  1.56 

RAL  359.26 

RAO  6571 .6 

VEL  21,021 

PTH  3.19 

VHP  27.744 

OPA  -20.64 

RAP  316.20 

ECC 

6.2756 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 6 17 

2644.69 

-26.29 

65.10 

263.91 

91  .17 

7 

53  42 

2244.9 

-27.63 

76.4  7 

90.00 

19  27  29 

5392.05 

27.96 

246.99 

262.25 

65,31 

20 

57  21 

4792.1 

27.01 

236.45 

100.00 

6 26  21 

2560 . 1 7 

-29.67 

65.60 

263.67 

91.34 

9 

11  21 

1960.2 

-29.36 

56.63 

100.00 

20  46  6 

5132.00 

29.52 

227.72 

262.10 

65.06 

22 

13  36 

4532.0 

26.5  3 

219.06 

110.00 

9 36  16 

2361 .34 

-34.14 

46.65 

263.73 

91.62 

10 

17  37 

1761.3 

-33.51 

39.66 

IIO.OO 

21  54  40 

4923,60 

33.76 

211.44 

261 .64 

64.43 

23 

16  44 

4323.6 

32.64 

202.39 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .0426 

TRA-2.4674 

TC3 

-.1355 

0AU 

.5021 

SGT 

965.3  SCR 

461 .7 

SG3 

29.0 

ST 

409.5 

SR 

427.1 

SS 

405.1 

ROE-1 .3170 

RRA  .7216 

RC3 

-.0091 

FAU 

.01016 

RRT 

-.0549  RRF 

.0501 

RTF 

-.6656 

CRT 

.7)02 

CRS 

.7667 

CST 

.9951 

FOE  .4545 

FRA  .6953 

FC3 

-.0275 

BSP 

2531 

SGB 

1096.7  R23 

-.0007  Rl3 

.6659 

LSA 

673.0 

MSA 

247.1 

SSA 

15.0 

BOE  1 .6796 

BRA  2.5707 

8C3 

.1356 

FSP 

-63 

SGI 

965.6  SG2 

460,6 

THA 

177.96 

ELI 

547.3 

EL2 

225.0 

alf 

46.69 

LAUNCH  DATE  NOV  21  1966 

flight  time 

60.00 

ARRIVAL 

DATE 

FEB 

9 1969 

heliocentric  conic 


DISTANCE  150,533 


RL 

147 

.77 

LAL 

.00 

LOL 

56 

.75 

VL 

17. 

996 

CAL 

29.61 

A7L 

07.00 

HCA 

44.70 

SMA 

90. 

,14 

ECC 

.74360 

INC 

2.1900 

VI 

30. 

151 

RP 

107 

.56 

LAP 

) .55 

LOP 

103, 

.51 

VP 

31  . 

551 

CAP 

-47.05 

A2P 

00.44 

TAL 

167.90 

TAP 

212. 

,75 

RCA 

23. 

.10 

APO 

157.10 

V2 

35. 

232 

RC 

06.659 

CL 

2.00 

CP 

-1, 

.17 

7AL 

57 

.55 

ZAP 

30.09 

ETS 

176,24 

7AE 

127.69 

ETE 

105. 

,52 

ZAC 

50, 

.92 

ETC 

150.73 

CLP 

30 

1.67 

PLANETOCENTRIC  CONIC 


C3  296.291 

VHL  17.213 

OLA  2.32 

RAL  .33 

RAD  6571 .7 

VEL  20.435 

PTH  3.16 

VHP  26.703 

OPA  -20.40 

RAP  310.06 

ECC  5.0762 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 4 50 

2659.14 

-20.31 

06.15 

264.65 

90.65 

7 52  29 

2259.1 

-27.92 

77.50 

90.00 

19  37  17 

5359.32 

27.75 

244.62 

262.20 

04.13 

21  6 36 

4759.3 

26.65 

236.13 

100.00 

8 27  16 

2593.20 

-29.00 

66.57 

264.63 

90.03 

9 ID  29 

1993.3 

-29.45 

57.79 

100.00 

20  57  33 

5100.41 

29.32 

225.39 

262.0) 

03.00 

22  22  33 

4500.4 

20.16 

216.70 

110.00 

9 37  59 

2371 .92 

-34.16 

49.67 

264.53 

91.33 

10  17  31 

1771.9 

-33.60 

40.47 

110.00 

22  3 J0 

4094.54 

33.57 

209.20 

26) .44 

03.12 

23  24  53 

4294.5 

32.25 

200.22 

differential  corrections 


NIO-COURSE  execution  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0532 

TRA-2.4972  TC3 

-.1430 

BAU 

.57)3 

SGT 

1029.6  SGR 

405.6  SG3 

31.2 

ST 

430.6 

SR 

429.9 

SS 

422.5 

ROE-1 .2744 

RRA  .7013  RC3 

-.0104 

FAU 

.01019 

RRT 

-.0559  RRF 

.0513  RTF 

-.7019 

CRT 

.7069 

CRS 

.7677 

CST 

.9949 

FOE  .47?0 

FRA  .9260  FC3 

-.0290 

BSP 

2606 

SGB 

1130.4  R23 

-.0009  R13 

.7020 

LSA 

696.4 

MSA 

252,1 

SSA 

15.2 

BOE  1.6533 

BRA  2.5930  BC3 

.]44e 

FSP 

-69 

SGI 

1030.1  SG2 

464.6  THA 

178.06 

Eli 

562.5 

EL2 

232.2 

ALF 

44.94 

LAUNCH  DATE 

NOV  21  1966 

flight  TIME 

62.00 

ARRIVAL 

CATE 

FEB 

n 1969 

heliocentric  conic 

RL  147.77  L4L  .00  LOL  5B.75  VL  IS. 626 

RP  107.54  lap  1.72  LOP  106.75  VP  31.921 

RC  66.453  CL  2.29  CP  -1.21  7Al  56.34 

planetocentric  conic 


DISTANCE  156.069 

cal  26.30  A7L  87.69  MCA  46.02  SMA  91.56  ECC  .71677  INC  2.3091  V]  30.151 

GAP  -45.06  A7P  66.46  TAL  167.03  TAP  215.06  RCA  25.75  APO  157.40  V2  35.236 

7AP  29.47  ETS  176.15  7AE  127.69  ETE  165.92  7AC  52.64  ETC  159.31  CLP  29.45 


C3  273.939 

VHL  16.551 

CLA  3.07 

RAL  1.33 

RAO  6571.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 3 14 

2672.77 

-26.32 

67.14 

90.00 

19  46  52 

5326.26 

27.50 

242.23 

100.00 

6 26  1 

2605.76 

-29.69 

67.50 

100.00 

21  6 47 

5066.46 

29.06 

223.06 

110.00 

9 37  33 

2361 .66 

-34.17 

50.45 

110.00 

22  1)  44 

4665.14 

33.30 

206.95 

PTH  3.13  VHP  25.651 
INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.1524 

BAU 

.5596 

RC3 

-.0119 

FAU 

.01022 

FC3 

-.0323 

BSP 

2645 

BC3 

.1529 

FSP 

-75 

INJ  RT  ASC 
265.30 
262.06 
265.30 
261 .65 
265 .24 
261.16 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1075.6  SCR  466.6  SC3  33 


OPA  -19.94  RAP  319.93  ECC  5.5063 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


90.15 

7 

51 

7 

2272.6 

-26.00 

76 .49 

62.96 

21 

15 

39 

4726.3 

26.24 

233.79 

90.34 

9 

9 

27 

2005.6 

-29.52 

56.71 

02.67 

22 

31 

15 

4466.5 

27.74 

214.50 

90.07 

10 

17 

15 

1761.9 

-33.67 

41  .24 

01.01 

23 

32 

49 

4265 . 1 

31  .61 

196.03 

ORBIT  DETERMINATION  ACCURACY 


RRT  -.0567  RRF 
SOB  1161.7  R23 
SCI  1076.3  SC2 


.0524  RTF  -.7174 
-.0012  R13  .7175 

467,6  THA  176.14 


LAUNCH  DATE  NOV  21  1966 
HELIOCENTRIC  CONIC 

.00  LOL  56.75  VL 
109.99  VP 
-1.24  7AL 

planetocentric  CONIC 
C3  253.337  VHL  15.917  OLA  3.62  RAL 


RL 

147, 

.77 

LAL 

.00 

RP 

107. 

.53 

LAP 

1 .06 

RC 

64.254 

CL 

2.59 

19.223  CAL 


flight  time  64.00 

DISTANCE  161.913 
ff.06  A7L  67.59  HCA  5J .26  SMA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 1 29 

2009.79 

-20.32 

90.00 

19  56  16 

5292.03 

27.20 

100.00 

0 24  .37 

2617.66 

-29.09 

100.00 

21  15  49 

5036.19 

20.76 

110.00 

9 36  50 

2391 .24 

-34.10 

110.00 

22  19  50 

4035.37 

32.99 

differential 

CORRECTIONS 

2.29  RAO  6571.5  VEL  19.356  PTH  3,10  VHP  24.947 
INJ  long  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
265.67  69.67 


ST 

452 

.6 

SR 

432.2 

SS 

440.4 

CRT 

.7075 

CRS 

.7666 

CST 

.9947 

LSA 

720 

.7 

MSA 

256.7 

SSA 

15.4 

ELI 

576 

.4 

EL2 

239.0 

alf 

43.13 

ARRIVAL 

DATE 

FEB 

13  1969 

ECC 

.69404 

INC 

2.4095 

VI 

30.151 

RCA 

26. 

46 

APO 

157.56 

V2 

35.243 

ZAC 

54. 

39 

ETC 

159.65 

CLP 

26.04 

OPA 

-19. 

46 

RAP 

321 .61 

ECC 

5.1693 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

66.10 

239.63 

66.36 

220.70 

51.16 

204.66 


261 .69 

265.66 
261.63 

265.67 
260.65 


7 49  35 
61.60  21  24  29 

69.67  9 6 15 

61.47  22  39  45 

90.44  10  16  49 

60.50  23  40  33 


2265.6 

4692.6 

2017.7 

4436.2 

1791.2 
4?35.4 


-26.06 

25.76 

-29.59 

27.26 

-33.74 

31.33 


79.44 
231  .45 
59.59 
212.21 
41  .96 
195.65 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0740 

TRA* 

-2.5563 

TC3 

-.1612 

BAU 

.5470 

SCT 

1124.0 

SGR 

491 .4 

SG3 

36.0 

ST 

475.7 

SR 

433.9 

SS 

4 56.6 

ROE-1 .1009 

RRA 

.6507 

RC3 

-.0135 

FAU 

.01026 

RRT 

-.0574 

RRF 

.0534 

RTF 

-.7323 

CRT 

.7063 

CRS 

.7695 

CST 

.994  5 

FOE  .5107 

FRA 

.9095 

FC3 

-.0351 

BSP 

3006 

SGB 

1226,7 

R23 

-.0015 

R13 

.7324 

LSA 

746.0 

MSA 

260.9 

SSA 

15.6 

BOE  1.6022 

BRA 

2.6390 

BC3 

.1617 

FSP 

-02 

SCI 

1124.4 

SG2 

490.4 

THA 

170.22 

ELI 

595.2 

EL2 

245.5 

alf 

41  .29 

97 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69* 


launch  date  NOV 
heliocentric  conic 

Rl  147,77  LAL  .00  LOt  SS.75 

RP  107.51  LAP  2.04  LOP  113.23 

RC  P2.065  Gt  2.91  CP  -I .26 

Plane tocentric  conic 


VL  19.7^5 
VP  32.620 
7al  54.05 


CAL 

CAP 

7AP 


TlIGHT  time  66.00 

distance  167.656 
25.90  A7t  67.50  HCA 
-41.42  A7P  66.55  TAl 


C3  234.335 

VHL  15 

.306 

CLA  4.56 

RAL  3.20 

RAO  6571 .4 

LNCH  A7MTH 

LNCH 

TIME 

L'l  time 

INJ  LAT 

iNJ  LONG 

90.00 

6 59 

34 

2696.24 

-26.31 

69.01 

90.00 

20  5 

26 

5256.99 

26.65 

237.42 

100.00 

6 23 

3 

2623.96 

-29.69 

69.22 

100.00 

21  24 

40 

5003.49 

26.40 

216.34 

110. DO 

9 36 

12 

2400.02 

'34.16 

51.67 

IlO.DO 

22  26 

I 

4805,20 

32.65 

202.40 

DirrERENTIAL  CORRECTIONS 


INJ  RT  ASC 

266.35 
261 .64 

266.36 
261 .35 
266.40 
260.46 

MIO-COURSC  EXECUTION  ACCURACY 


1 

arrival  cate 

FEB 

15  I96S 

54.51 

SMA 

94  .47 

ECC  .66959 

INC  2.5012 

VI 

30 . 1 5 1 

165.16 

TAP 

219.69 

RCA  31 .22 

APO  157.73 

V2 

35.247 

127.69 

ETE 

166.76 

7AC  56.16 

ETC  160.37 

CLP 

26.65 

3.07 

VHP 

2 A. 066 

OPA  -16.96 

RAP  323.70 

ECC 

4.6566 

t A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.21 

7 

47  53 

2296.2 

-26.12 

60.35 

60.63 

21 

33  7 

4659.0 

25.26 

229.10 

69.43 

9 

6 52 

2029.0 

'29.65 

60.43 

60.27 

22 

46  4 

4403.5 

26.77 

209.92 

90.04 

10 

16  13 

isoo.o 

-33.60 

42.64 

79.20 

23 

46  6 

4205.2 

30.60 

193,66 

ORBIT  determination  ACCURACY 


tAUNCH  DATE  NOV  21  1966 

HELIOCENTRIC  CONIC 
RL  147.77  UAL  .00  LOL 

RP  107.50  LAP  2.19  LOP  1 

RC  79.667  Cl  3.24  CP 

PlANETOCENTRIC  CONIC 
C3  216.301  VHL  14.724  OLA 
LNCH  A7MTH  LNCH  TIME  L'l 
6 57  29  2910 

20  14  30  5224 

6 21  19  2639 

21  33  21  4970 

9 35  17  2406 


TC3 

'.1701 

BAU 

.5349 

SCT  J173,5  SC« 

493.3 

SC3 

36.7 

ST 

499.5  SR 

434.9 

SS 

477.3 

RC3 

'.0152 

FAU 

.01032 

RRT  -.0581  RRF 

.0543 

RTF 

'.7466 

CRT 

.7049  CRS 

.7704 

CST 

.9942 

FC3 

'.0561 

BSP 

3193 

see  1272.9  R25 

'.0017 

R13 

. 7467 

LSA 

772.2  MSA 

264.6 

SSA 

15.6 

BC3 

.1707 

FSP 

'69 

SCI  1173.9  see 

492.3 

THA 

178.30 

ELI 

612.7  El2 

251.5 

alf 

39.4  3 

FUICMT  TIME 

66.00 

ARRIVAL 

DATE 

FEB 

17  1969 

90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


22  35  52  4774 


56.75 

16.46 

'1.33 

5.29 

TIME 

.13 

.69 

.71 

.34 

.22 

.60 


DISTANCE  175.699 

VL  20.315  CAL  24.60  A7L  67.41  HCA  57.76  SHA  95.92 

VP  32.946  CAP  '39.70  A7P  66.62  TAL  164.27  TAP  222.03 

7AL  52.96  7AP  25.30  ETS  175.77  7AE  126.09  ETE  167.24 


ECC  .64551  INC  2.5656  VI  30.151 

RCA  34.00  APO  157.65  V^  35.251 

7AC  57.96  ETC  160.66  CtP  25,27 


RAL  4.07  RAO  6571.2  VEL  16.366  PTH  3.04  VHP  23.215  OPA  '16.44  RAP  325.60  ECC  4.5660 


INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.29 

$9.3$ 

266.75 

66.76 

7 45  59 

2310.1 

-26.16 

61  .21 

26.44 

234.99 

261.34 

79.46 

21  41  35 

4624.7 

24.72 

226.74 

-29. ae 

70.02 

266.76 

89.01 

9 5 19 

2039.7 

-29.70 

61  .22 

29.00 

215.96 

261 .00 

79.08 

22  56  11 

4370.3 

26.21 

207.61 

-34.18 

52.51 

266.64 

89.66 

10  15  25 

1303.2 

-33.65 

43.26 

32.22 

200.11 

260.01 

77.90 

23  55  27 

4174.6 

30.22 

191 .46 

differential  corrections 


MIO'CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  CATE  NOV  21  1966 
HELIOCENTRIC  CCNIC 

RL  147.77  LAL  .00  LOL  56.75  VL  20.315 

RP  107.49  LAP  2.33  LOP  119.73  VP  33.262 

RC  77.721  CL  3.59  CP  -1.36  7AL  51.95 

PlANETOCENTRIC  CONIC 
C3  200. 6i&  VHL  14.164  CLA  6.03 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 55  12  2921.50  ■ 

90.00  20  23  22  5169.90 

100.00  6 19  24  2649.92 

100.00  21  41  51  4936.71 

IlO.DO  9 34  11  2415.67 

1 10.00  22  4 3 34  4 743.52 

differential  corrections 

TOE-1. 1057  TRa-2. 6404  TC3  -.1669  6AU  .5092 
ROC-1 .0606  RRA  .5906  RC3  -.0193  FAU  .01047 
FOE  .5725  FRA  1.0906  FC3  -.0452  BSP  3504 

eOE  1.5323  BRA  2.7057  BC3  .1699  FSP  -105 

LAUNCH  DATE  NOV  21  1966 

HELIOCENTRIC  CONIC 

RL  147,77  LAL  .00  La  56,75  VL  21  .267 

RP  107.46  LAP  2.47  LOP  122.97  VP  33.561 

RC  75.571  CL  3.95  CP  -1.43  7Al  50.97 

PLANETOCENTRIC  CONIC 


TC3 

'.1791 

BAU 

.5216 

SCT 

1225.1 

SCR 

494.4 

SC3 

41.5 

ST 

524.4  SR 

435.4 

SS 

496.6 

RC3 

'.0172 

FAU 

.01039 

RRT 

'.0565 

RRF 

.0551 

RTF 

-.7604 

CRT 

.7036  CRS 

.7713 

CST 

.9940 

FC3 

'.0415 

BSP 

3376 

SCB 

1321.1 

R23 

'.0021 

R13 

.7604 

LSA 

799.5  MSA 

267.9 

SSA 

15.9 

ec3 

.1300 

FSP 

-97 

SCI 

1225.5 

SC2 

493.4 

THA 

176.39 

Eli 

631 .3  El2 

256.9 

ALF 

37.55 

Flight 

TIME 

90.00 

arrival 

CATE 

FE6 

19  1969 

distance  130.029 

CAL  23.76  A7L  67.34  HCA  61 .00  SMA  97.37 

CAP  -36.06  A7P  66. 7|  TAL  163.36  TAP  224,38 

7AP  23.95  E'TS  175,56  7AE  126.37  ETE  167.72 


ECC  .62166  INC  2.6645  Vi  30.151 
RCA  36.62  APO  157.93  V2  35.254 
7AC  59.77  ETC  161.32  ClP  23.91 


RAL  4.90  RAO  6571.1  VEL  17.943  PTH  3.00  VHP  22.365  OPA  -17.90  RAP  327.50  ECC  4.3017 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.27 

90.71 

267.06 

66.36 

7 43  54 

2321  .5 

-26.20 

62.04 

25.99 

232.54 

260.97 

76.34 

21  49  52 

4569.9 

24.12 

224.37 

-29.66 

70.76 

267.10 

66.61 

9 3 34 

2049.9 

-29.74 

61  .96 

27.54 

2J3.56 

260.60 

77.90 

23  4 8 

4336.7 

25.60 

205.30 

-34.16 

53.10 

267.20 

69.30 

10  14  27 

1615.9 

-33.90 

43.67 

31.75 

197.60 

259.51 

76.61 

24  2 37 

4143.5 

29.56 

169.27 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  1260.6  SCR 
RRT  -.0563  RRF 
see  1372.6  R23 
SCI  1230.9  SG2 

flight  time 


DISTANCE  166.241 
CAL  22.77  ATI  67.26  HCA 
CAP  -36.46  A7P  66.61  TAL 
7AP  22.60  ETS  175.35  7AE 


ORBIT  determination  ACCURACV 


494,9  SC3 

44  .6 

ST 

551.5  SR 

435.1 

SS 

516.6 

.0557  RTF 

-.7734 

CRT 

.7032  CRS 

.7723 

CST 

.9936 

-.0023  R13 

.7735 

LSA 

628.6  MSA 

270.6 

SSA 

16,1 

493.9  THA 

176.49 

ELI 

651 .9  El2 

261  .7 

alf 

35.61 

92.00 

arrival 

CATE 

FEB 

21  1969 

C3  165.676 

VHL  13.626 

OLA  6.76 

RAL  5.66 

lNCH  A7MTH 

LNCH  TIME 

L'l  TI^ 

INJ  LAT 

90.00 

6 52  44 

2932.40 

'26.25 

90.00 

20  32  5 

5154.56 

25.46 

100.00 

3 17  16 

2659.65 

'29.64 

100.00 

21  50  13 

4902,55 

27.03 

110.00 

9 32  54 

2423.01 

-34.17 

110.00 

22  51  5 

4711 .95 

31.23 

differential 

CORRECTIONS 

RAO  6571 .0 
INJ  LONG 

91.50 
230.06 

71.50 
211.15 

53.66 

195.49 


VEL  17.521 
INJ  RT  ASC 
267.26 
260.54 
267.34 
260.14 
267.46 
256.95 


PTH 


64.25 

SMA 

96.81 

ECC  .59674 

INC 

2.7365 

VI 

30.151 

162.50 

TAP  226.75 

RCA  39.65 

APO 

157.97 

V2 

35.256 

120.71 

ETE 

166.23 

ZAC  61.60 

ETC 

161 .76 

CLP 

22.56 

2.97 

VHP  21.579 

DPA  -17.34 

RAP 

329.41 

ECC 

4.0556 

1 A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.96 

7 

41  36 

2332.4 

-26.23 

62.64 

77.20 

21 

56  0 

4554.6 

23.46 

221 .99 

66.23 

9 

1 37 

2059.6 

29.77 

62.70 

76.73 

23 

11  55 

4302.6 

24.94 

202 . 96 

66.97 

10 

13  17 

1623.0 

-33.93 

44.42 

75.34 

24 

9 37 

4112.0 

23.90 

167.06 

TDE-1.1193  TRA-2.6693  TC3  -.1991  8AU  .4971 
ROE-1.0163  RRA  .5676  RC3  -.0216  FAU  .01056 
FOE  .5951  fra  1.1266  FC3  '.0492  BSP  3604 
BOE  1.5132  BRA  2.7269  BC5  .2003  FSP  '113 


MIO-COURSC  EXECUTION  ACCURACV 
SCT  1339.1  SCR  494.5  SC3  48.0 
RRT  -.0576  RRT  .0561  RTF  -.7656 
SCB  1427.5  R23  -.0036  R13  .7650 

SGI  1339.5  SC2  493.6  THA  176.59 


ORBIT  determination  ACCURACY 


ST 

560.3 

SR 

434.2 

SS 

537.5 

CRT 

.7029 

CRS 

.7734 

CST 

.9936 

LSA 

659.9 

MSA 

272.6 

SSA 

16.2 

ELI 

674.3 

EL2 

265.6 

alf 

33.65 

96 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69/ 


LAUNCH  DATE  NOV  2i 


flight  time  94.00 


arrival  cate  FE6  ?3  1969 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  5U.75 

RP  107.48  lap  2.59  LOP  126. 

RC  73,439  CL  4.32  OP  -1.49  7Al 

PLANETOCENTRIC  CONIC 


DISTANCE  192.530 

VL  21.731  GAL  21.82  A7L  87.19  HCA  67.50  SHA  100.24  ECC  .57615  INC  2.8085  VI 

VP  33.847  GAP  -54.97  A7P  88.92  TAL  161.64  TAP  229.14  RCA  42.49  APO  157.99  V2 

50.03  7AP  21.28  ETS  175.08  7A£  129.13  FTE  188.77  7AC 


30.151 
35.258 

63.44  ETC  162.17  CLP  21  .23 


C3  171 .887 

VHL  13 

.III 

DLA  7.48 

RAL  6.42 

RAO  6570.9 

VEL  17.123 

PTH  2.93 

VHP  20.795 

DPA  -16.77 

RAP  331.32 

ECC  3.8288 

LNCH  A7MTH 

LNCH  ■ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  C5T  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 50 

3 

2942.87 

-28.22 

92.27 

267.41 

87.58 

7 39  6 

2342.9 

-28,26 

83.60 

90.00 

20  40 

40 

5118.66 

24.91 

227.60 

260.07 

76.08 

22  5 59 

4518.7 

22.75 

219. SO 

100.00 

8 14 

59 

2668.92 

-29.82 

72.19 

267.49 

87.87 

8 59  28 

2DBS^9 

-29.80 

63.39 

100.00 

21  58 

25 

4867.84 

26.47 

208.73 

259.63 

75.57 

23  19  33 

4267.8 

24.22 

200.65 

110.00 

9 31 

26 

2429.67 

-34.16 

54.18 

267.64 

88.67 

10  11  56 

1829.7 

'33.97 

44  .94 

110.00 

22  58 

27 

4679.86 

30.65 

193.17 

258.34 

74.07 

24  16  27 

4079.9 

28.17 

184.85 

differential  CORRECTIONS 
TOE- I. 1425  TRA-2.j 
ROE  -.9760  RRA  .* 

FOE  .6200  FRA  1.1 
6DE  1.5026  BRA  2. "3 


MIO-COURSe  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2117 

BAU 

.4897 

SGT 

1407.3 

SGR 

493.4  SG3 

51.6 

ST 

614.5 

SR 

432.6 

SS 

560.0 

RC3 

-.0241 

FAU  .01061 

RRT 

-.0548 

RRF 

.0559  RTF 

-.7972 

CRT 

.7044 

CRS 

.7748 

CST 

.9937 

FC3 

-.0534 

BSP 

3476 

506 

1491.3 

R23 

-.0061  R13 

.7973 

LSA 

896.1 

MSA 

274.1 

SSA 

16.5 

8C3 

.2131 

FSP 

-119 

SCI 

1407.6 

SG2 

492.6  THA 

178.74 

ELI 

701.8 

El2 

268.9 

alf 

31.52 

LAUNCH  DATE  NOV  21  1968 


flight  time  96.00 


ARRIVAL  DATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  198.881 


RL  147.77 

LAL  .00 

tOL  58.75 

VL  22.151 

GAL  20.92 

A7L  87.12 

HCA 

70,74 

SMA 

101.65 

ECC 

.55411 

INC  2.8754 

Vl 

30.151 

RP  107.48 

LAP  2.71 

LOP  129.47 

VP  34.119 

GAP  -33.51 

A7P  89.05 

TAL 

160.80 

TAP  231 .55 

RCA 

45.33 

APO  157.98 

V2 

35,259 

RC  71.328 

GL  4.72 

GP  -1.55 

7AL  49.14 

7AP  19.96 

ETS  174.74 

7AE 

129.64 

ETE 

189.35 

7AC 

65.30 

ETC  162.57 

CLP 

19.90 

PLANETOCENTRIC  CONTC 

C3  159.109 

VHL  12.614 

OLA  8.21 

RAL  7.11 

RAO  6570.7 

VEL  16.746 

PTH 

2.90 

VHP 

20.031 

DPA 

-16.18 

RAP  333.22 

ECC 

3.6185 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 47  8 

2952.88 

-28.19 

93.00 

267.46 

87.21 

7 

36  21 

2352.9 

'28.28 

84.33 

90.00 

20  49  6 

50S2A2 

24.29 

225.11 

259.53 

74.98 

22 

13  48 

4482.1 

21 .99 

217.19 

100.00 

8 12  27 

2677.72 

-29.80 

72.85 

267.54 

87.53 

8 

57  4 

2077.7 

-29.82 

64  .04 

iOO.OO 

22  6 28 

4832.52 

25.84 

206.29 

259.06 

74.43 

23 

27  0 

4232.5 

23.46 

198.30 

110.00 

9 29  45 

2435.80 

-34.15 

54.66 

267.72 

88.38 

10 

10  21 

1835.8 

-34.00 

45.42 

110.00 

?3  5 39 

4647.20 

30.02 

190.84 

257.67 

72.83 

24 

23  6 

4047.2 

27.38 

182.64 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.0539  TRA-2.6298  TC3  -.1969 
ROE  -.9346  RRA  ,5198  RC3  -.0270 
FOE  .6306  FRA  1.1895  FC3  -.0620 
BOE  1.4086  BRA  2.6807  6C3  .1988 


LAUNCH  DATE  NOV  21  1968 


6AU  .4228 
FAU  .01139 
BSP  6026 
FSP  -158 


SOT  1390.2  SCR 
RRT  -.0743  RRF 
see  1474.6  R23 
SGI  1390.7  SC2 


491.7  SC3 
.0617  RTF 
,0073  R13 
490.2  THA 


54.9 

-.8125 

.8125 

178.28 


flight  time  98.00 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL 

RP  107.48  LAP  2.83  LOP  1 

RC  69.241  GL  5.13  GP 

PLANETOCENTRIC  CONIC 
C3  147.371  VHL  12.140  DLA 
LNCH  A7MTH  LNCH  TIME  L'l 
90.00  6 44  0 2962 

90.00  20  57  26  5044 

100.00  8 9 42  2686 

100.00  22  14  25  4796 

110.00  9 27  52  2441 

110.00  23  12  44  4614 

DIFFERENTIAL  CORRECTIONS 


58.75 
32.72 
-1  .62 

8.94 

TIME 

.69 

.96 

.28 

60 

.64 

.00 


DISTANCE  205.309 

VL  22.546  CAL  20.06  A7L  87.06  HCA  73.99  SMA  105.05 

VP  34.377  CAP  -32.11  A7P  89.19  TAL  159.98  TAP  233.97 

7AL  48.30  7AP  18.65  ET5  174.32  7AE  130.22  ETE  189.96 


RAL  7.76 
INJ  LAT 
-28.16 
23.61 
-29.77 
25.16 
-34.14 
29.33 


RAO  6570.6  VEL  16.392  PTH  2.86  VHP  19.291 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
93.71  267.43  86.86  7 33  22 

222.60  258.95  73.90  22  21  31 

73.48  267.52  87.19  8 54  28 

203.83  258.45  73.31  23  34  22 

55,12  267.73  88.11  10  8 34 

188.50  256.97  71.60  24  29  38 


ST 

600.4 

SR 

430.5 

SS 

571  .1 

CRT 

.6861 

CRS 

.7734 

CST 

.9910 

LSA 

891  .2 

MSA 

278.4 

SSA 

15.9 

ELI 

686.1 

EL2 

274.1 

alf 

31  .86 

ARRIVAL 

CATE 

FEB 

27  1969 

ECC 

.53275 

INC 

2.9396 

Vl 

30 . 1 5 1 

RCA 

48 . 1 5 

APO 

157.95 

V2 

35.259 

ZAC 

67.17 

ETC 

162.94 

CLP 

18,58 

OPA 

-15.58 

RAP 

335.13 

ECC 

3.4254 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2362.7 

4445.0 

2086.3 

4196.6 

1841.6 

4014.0 


-28.30 
21 .18 
-29.84 
22.64 
-34.02 
26.54 


85.05 
214.77 
64.68 
195.95 
45  .87 
1 80 . 4 3 


MIO-CCURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE-1 .1175 

TRA'2.7042 

TC3 

-.2194 

BAU 

.4362 

SGT 

1493.7  SGR 

489.0 

SG3 

59.4 

ST 

654.7 

SR 

427.3 

SS 

599.7 

ROE  -.8927 

RRA  .4968 

RC3 

- .0299 

FAU 

.01122 

RRT 

-.0627  RRF 

.0591 

RTF 

-.8210 

CRT 

.6958 

CRS 

.7760 

CST 

.9922 

FOE  .6634 

FRA  1.2360 

FC3 

-.0659 

BSP 

4937 

SG6 

1571. 7 R23 

-.0015 

R13 

.8210 

LSA 

945.4 

MSA 

277.1 

SSA 

16.4 

BOE  1 .4303 

BRA  2.7494 

8C3 

.2214 

FSP 

-154 

SGI 

1494.0  SG2 

487.9 

THA 

178.68 

ELI 

732.1 

El2 

274.5 

AlF 

28.85 

LAUNCH  DATE  NOV  21  1968 

flight  time 

100.00 

ARRIVAL 

DATE 

MAR 

1 1969 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  58.75 

RP  107.48  LAP  2.93  LOP  135.97 

RC  67,184  GU  5.57  CP  -1.69 

PLANETOCENTRIC  CONIC 


DISTANCE  211.794 

VL  22.919  CAL  19.23  A7L  87.00  HCA  77.24  SMA  104.42  ECC  .51202  INC  3.0017  Vl  30.151 

VP  34.621  GAP  -30,76  A7P  89.34  TAL  159.19  TAP  236.43  RCA  50.96  APO  157.89  V2  35.258 

7AL  47.50  7AP  17.35  ETS  173.81  7AE  130.90  ETE  190.62  7AC  69.06  ETC  163.29  CLP  17.27 


C3  136.520 

VHL 

11  .684 

OLA  9.67 

RAL  8.37 

RAO  6570. 

5 VEL  16.058 

PTH  2.83 

VHP  18. 

.571 

CPA  -14.97 

RAP 

337.04 

ECC 

3.2468 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

40  36 

2972.21 

-28.12 

94.41 

267.31 

86.51 

7 30 

8 

2372.2 

-28.31 

85.75 

90.00 

21 

5 40 

5007.10 

22.87 

220.07 

258.33 

72.84 

22  29 

8 

4407.1 

20.31 

212.33 

iOO.OO 

8 

6 42 

2694.52 

-29.74 

74.09 

267.42 

86.87 

8 51 

36 

2094.5 

-29.86 

65.29 

100.00 

22 

22  16 

4760.02 

24.43 

201.37 

257.80 

72.21 

23  41 

36 

4160.0 

21.76 

193.58 

110.00 

9 

25  45 

Z447.ll 

-34.12 

55.54 

267.65 

87.86 

10  6 

33 

1847.1 

-34.04 

46.30 

110.00 

23 

19  41 

4580.20 

28.58 

186.15 

256.23 

70.40 

24  36 

1 

3980.2 

25.64 

178.21 

differential  CORRECTIONS 

MIO- 

•CCORSe  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.1370 

TRA- 

-2.7323 

rC3  -.2311 

BAU  .4260 

SCT 

1565. J SCR 

485.5  SG3 

63.9 

ST  690.9 

SR 

423.4 

SS 

624,3 

ROE  -.8514 

RRA 

.4734 

RC3  -.0330 

FAU  .01136 

RRT 

-.0600  RRF 

.0588  RTF 

.8309 

CRT  .6973 

CRS 

.7775 

CST 

.9923 

FOE  .6916 

FRA 

1 .2780 

FC3  -.0720 

BSP  4907 

SG6 

1638.7  R23  - 

.0037  R13 

.8309 

LSA  984,7 

HSA 

276.6 

SSA 

16.6 

BOE  1 .4205 

BRA 

2.7730 

6C3  .2334 

FSP  -164 

SGI 

1565.4  SC2 

484.6  THA  178.82 

ELI  762.2 

El2 

275.1 

alf 

26.92 

99 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


launch  date  NOV  21  1968 

HELIOCENTRIC  CONIC 
Rl  147.77  LAl  .00  tot 

RP  107.48  LAP  3.02  LOP  1 

RC  65 « 159  CL  6.02  GP 

PLANETOCENTRIC  CONIC 


58.75 

39.22 

-1.77 


PLIGHT  time  102.00 
distance  218.331 

VL  23.270  cal  18.45  A7l  86.94  HCA 
VP  34.853  CAP  '29.46  A7P  89.49  TAl 
7al  46.75  7AP  16.06  EtS  l73.lT  7AE 


C3  126.504 

VHL 

n 

.247 

CLA  10.40 

RAL  8.93 

RAC  6570.3 

LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  long 

90.00 

6 

36 

56 

2981  .55 

-28.08 

95.09 

90.00 

21 

13 

49 

4968.52 

22.08 

217.52 

100.00 

8 

3 

26 

2702.54 

'29.71 

74.69 

100.00 

22 

30 

0 

4722.77 

23.63 

198.89 

110.00 

9 

23 

25 

2452.29 

-34.11 

55.95 

110.00 

23 

26 

31 

4545.79 

27.77 

183.80 

differential  CORRECTIONS 
TOE-1. 1475  TRA'2.7494  TC3  - 
ROE  -.8106  RRA 
FOE  .7200  fra  1.3204  FC3  - 
eoe  1 .4049  BRA  2.7860  BC3 

LAUNCH  DATE  NOV  21  1 968 

HELIOCENTRIC  CONIC 


IN^  RT  ASC 
267.11 
257.66 
267.23 
257.10 
267.49 
255.44 

MIO-COURSC  EXECUTION  ACCURACY 


f 

arrival  cate 

80.48 

SMA 

105.77 

ICC  .49196 

INC  3.0623 

158.42 

TAP  238.90 

RCA  53.74 

APO  157.80 

151 .67 

ETE 

191.32 

TAC  70.95 

ETC  163.63 

2.79 

VHP 

17.871 

OPA  -14.35 

RAP  338.94 

I ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

86.17 

7 

26  37 

2381.6 

-28.31 

71,80 

22 

36  58 

4368.5  . 

19.38 

86.56 

8 

48  29 

2102.5 

-29.87 

71.14 

23 

48  43 

4122.8 

20.83 

87.62 

10 

4 17 

1852.3 

-34.06 

69.22 

24 

42  16 

3945.8 

24.69 

MAR 

3 

1969 

VI 

30. 

151 

V2 

35. 

257 

CLP 

15 

.97 

ECC 

3.0819 

INJ 

2 LONG 

86. 

43 

209. 

88 

65. 

89 

I9I  - 

■ 20 

46. 

■ 70 

175. 

99 

ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2401 

BAU 

.4107 

SCT 

1631.3 

SCR 

481.3 

SC3 

68.8 

ST 

724.2 

SR 

418.8 

SS 

648.9 

RC3 

-.0365 

FAU 

.01159 

RRT 

-.0591 

RRF 

.0391 

RTF 

-.8406 

CRT 

.6974 

CRS 

.7788 

CST 

.9921 

FC3 

-.0793 

BSP 

5095 

see 

1700.8  R23 

'•0047  Rl  3 

.8406 

LSA 

1022.1 

MSA 

275.9 

SSA 

16.7 

6C3 

.2428 

FSP 

-178 

SCI 

1631.6 

SG2 

480.3 

THA 

178.91 

ELI 

790.0 

El2 

275.1 

alf 

25.24 

flight  time  lOA-.OO 
DISTANCE  224.917 


arrival  date  mar  5 1969 


RL  147.77 

LAL 

.00 

LOL 

58.75 

VL  23.600 

CAL  17.69 

ATL  86.68 

HCA 

83.73 

SMA  107.09 

ECC  .47258 

INC 

3.1218 

VJ 

30.1  51 

RP  107.49 

LAP 

3.10 

LOP  142.47 

VP  35 .072 

CAP  -28.20 

ATP  89.66 

TAL 

157.67 

TAP  241 .40 

RCA  56.48 

APO 

157.70 

V2 

35.254 

RC  63.173 

CL 

6.49 

CP 

-1  .86 

TAL  46.05 

TAP  14.78 

ETS  172.38 

TAE 

132,55 

ETE  19?. OB 

TAC  72.85 

ETC 

163.95 

CLP 

14.67 

PLANETOCENTRIC  CONIC 

C3  117.263 

VHL 

10.629 

OLA 

11 .13 

ral  9.45 

RAO  6570.2 

VEL  15.447 

PTH 

2.76 

VHP  17.190 

OPA  -13.72 

RAP 

340.85 

ECC 

2.9299 

LNCH  ATMTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN.>  2 LAT 

INJ 

2 LONG 

90.00 

6 

32  58 

2990.82 

-28.03 

95.76 

266.83 

85.84 

7 22  49 

2390.8 

28.32 

87.11 

90.00 

21 

21  54 

4929 

.20 

21.22 

214.96 

256.96 

70.79 

22  44  3 

4329.2 

18.40 

207.41 

iOO.OO 

7 

59  54 

2710 

.44 

-29.68 

75.27 

266.96 

86.26 

8 45  5 

2110.4 

'29.88 

66.4  7 

100.00 

22 

37  39 

4684 

.81 

22.77 

196.39 

256.57 

70.09 

23  55  44 

4084.8 

19.85 

188.81 

110.00 

9 

20  49 

2457.25 

-34.10 

56.33 

267.25 

87.39 

10  1 46 

1857.2 

'34.08 

47.09 

110.00 

23 

33  13 

4510 

.77 

26.90 

181.45 

254.63 

68.07 

24  48  24 

3910.8 

23.69 

173.76 

differential  CORRECTIONS 
TOE'1.1552  TRA-2.7612  TC3  '.2479 

ROE  -.7703  RRA  .4273  RC3  ',040l' 

FOE  .7498  FRA  1.3641  FC3  '.0876 

eOE  1.3884  0RA  2.7941  BC3  .2511 


LAUNCH  DATE  NOV  21  1968 


58.75 
45.72 
'1  .96 

11.87 

time 

.11 

.08 

.30 

.12 

.07 

-12 


HELIOCENTRIC  CONIC 
Rt  147.77  LAL  .00  LOL 
RP.  _107._50  LAP  3.18  LOP  1 
RC  61 .231  CL  6.99  CP 
PLANETOCENTRIC  CONIC 
C3  108.744  VHL  10.428  CLA 
LNCH  A7HTM  INCH  TIME  L-I 
90.00  6 28  42  3000 

90.00  21  29  56  4889 

100.00  7 56  4 2718 

100.00  22  45  14  4646 

110.00  9 17  58  2462 

110.00  23  39  50  4475 

differential  corrections 

TOE -1.1 664  TRA-2.’ 

ROE  -.7305  RRA  .i 
FDE  .7822  fra  1.4 


LAUNCH  DATE  NOV  21  1968 

HELIOCENTRIC  CONIC 
RL  147,77  LAL  .00  LOL  58.75 

RP  107.51  LAP  3.24  LOP  148.97 

RC  59.338  CL  7.51  OP  '2.07 

PLANETOCENTRIC  CONJC 
C3  100.893  VHL  10.045  OLA  12.62 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  6 24  5 3009.53 

90.00  21  37  55  4848.16 

100.00  7 51  56  2726^3 

100.00  22  52  46  4606.68 

110.00  9 14  49  2466.85 

110.00  23  46  22  4438.83 

OIFFERCNTIAL  CORRECTIONS 

toe-1.1742  TRA-2.7810  TC3  -.2632 

ROE  -.6912  RRA  .3829  RC3  -.0482 

FOE  .8163  FRA  1.4583  FC3  -.1072 

BOe  1.3625  BRA  2-8073  6C3  .2675 


MID-COURSE  EXECUTION  ACCURACY 
6AU  .3937  SOT  1696.7  SCR  476.2  SG3  74.0 

FAU  .01187  RRT  -.0586  RRF  .0596  RTF  -.8499 

0SP  5360  see  1762.3  R23  -.0055  R13  .8500 

FSP  '193  SCI  1697.0  SC2  475.3  THA  178.98 

Flight  time  loe.oo 


PISTANCE  231.548 

VL  23.911  CAL  16.97  A7l  86.82  MCA  86.98  SMA  lOi 

VP  35.279  GAP  -26.99  A7P  89.83  TAL  156.95  TAP  24: 

7al  45.39  7AP  13.51  ETS  J71.38  7AE  133.50  ETE  192.89  7AC 


ORBIT  DETERMINATION  ACCURACY 


Ral  9.92 
INJ  LAT 
-27.99 
20.30 
-29.64 
21  .85 
-34.08 
25.97 


TC3 

-.2565 

BAU 

.3783 

RC3 

-.0440 

FAU  .01215 

FC3 

-.0967 

BSP 

5541 

6C3 

.2602 

FSP 

-209 

RAD  6570. 
INJ  LONG 
96.44 
212.37 
75.85 
193.89 
56.71 
179.09 
MIO- 
SCT 
RRT 

see 

SCI 


VEL  15.168  PTH  2.72  VHP  16.528 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

757.2 

SR 

413.4 

SS 

674,3 

CRT 

.6973 

CRS 

.7801 

CST 

.9918 

LSA 

1059.9 

MSA 

274.5 

SSA 

16.7 

ELI 

817.9 

El2 

274 .3 

ALF 

23.66 

arrival 

CATE 

MAR 

7 1969 

ECC 

.45389 

INC 

3.1804 

VI 

30 . 1 5 1 

RCA 

59.19 

APO 

157.58 

V2 

35.251 

TAC 

74 .75 

ETC 

164.25 

CLP 

13.37 

OPA 

-13.09 

RAP 

342.74 

ECC 

2,7897 

PC  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

266.47 

256.22 

266.61 

255.60 

266.93 

253.78 


85.50 

69.82 

85.95 
69.08 
87.17 

66.95 


7 18  42 
22  51  25 

8 41  23 

24  2 40 

9 59  0 
24  54  25 


2400.1 

4289.1 
2118.3 

4046.1 

1862.1 
3875.1 


-28.32 

17.37 

-29.89 

18.81 

'34.10 

22.63 


87.79 
204.93 
67.06 
186-41 
47.45 
171  .54 


COURSE  EXECUTION  ACCURACY 
1767.2  SCR  470.3  SC3  79.8 
-.0574  RRF  .0599  RTF  -.8586 
1828.7  R23  -.0069  R13  .8587 

1767.4  SC2  469.5  THA  179.06 


ORBIT  DETERMINATION  ACCURACY 


VL  24 .203 
VP  35.474 
2Al  44.79 

ral  10.34 
INJ  LAT 
'27.93 
19.31 
-29.60 
20.87 
'34.06 
24.99 

BAU  . 3609 
FAU  .01249 
BSP  5814 
FSP  -228 


Flight  time  los.oo 
distance  238.217 

CAL  16.28  A2L  86.76  HCA  90.22  SMA  109.64 

CAP  -25.82  ATP  90.01  TAL  156.26  TAP  246.48 

TAP  12.25  ETS  170.10  TAE  134.57  ETE  193.79 

RAO  6570.0  VEL  14.908  PTH  2.69  VHP  15.885 

INJ  LONG  INJ  RT  ASC  iNJ  ATMTH  INJ  TIME 


ST 

793 

.3 

SR 

407.1 

SS 

701 .3 

CRT 

.6979 

CRS 

.7816 

CST 

.9917 

LSA 

IIOI 

.1 

MSA 

272.4 

SSA 

16.8 

ELI 

849 

.0 

El2 

272.4 

Ale 

22.10 

arrival 

CATE 

MAR 

9 1969 

ECC 

.43591 

INC 

3.2388 

VI 

30.151 

RCA 

61  . 

85 

APO 

157.44 

V2 

35.248 

TAC 

76. 

66 

ETC 

164.54 

CLP 

12.07 

DPA 

-12. 

46 

RAP 

344.63 

ECC 

2.6604 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

97,12 

209.77 

76.44 

191.37 

57.08 

176.74 


266.04 

255.46 

266.19 

254.80 

266.53 

252.91 


85.16 

68.88 

85.65 

68.10 

86.95 

65.88 


7 14  15 
22  58  43 

8 37  22 

24  9 33 

9 55  56 

25  0 20 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1835.9  sea  463.6  SC3  86.0 

RRT  -.0571  RRF  .0608  RTF  -.8671 

SOB  1893.5  R23  -.0079  R13  .8671 

SCI  1836.1  SC2  462.8  THA  179.12 


2409.5  -28.31  88.48 

4248.2  16.27  202-42 

2126.2  '29.89  67.65 

4006.7  17.72  183.99 

1866.8  -34.11  47.84 

3638.8  21.51  169.31 

ORBIT  DETERMINATION  ACCURACY 

ST  828.7  SR  400.0  SS  729.  J 

CRT  .6981  CR5  .7831  CST  .9914 

LSA  1142.5  MSA  269.8  SSA  16.9 

Eli  879.7  El2  269.7  ALF  20.65 


100 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  CATE  NOV  J968 


Flight  time  no. 00 


ARRIVAL  CATE  MAR  II  1969 


• HELIOCENTRIC  CONIC 

RL  147.77  LAL  .00  LCC  58.75  VL  ?4.478 

RP  107.5?  LAP  3.29  LOP  152.22  VP  35.658 

RC  57.501  GL  8.05  GP  -2.19  7AL  44.24 

PLANE  T(XENTRIC  conic 


distance  244.921 

GAL  15.62  47L  86.70  HCA  93.47  SMA  HO. 87  ECC  .41862  INC  3.2971  VI  30.151 

GAP  -24.69  47P  90.20  TAL  155.59  TAP  249.06  RCA  64.46  APO  157.28  V2  35.243 

7AP  10.99  ETS  168.44  7AE  135.75  ETE  194.76  7AC  78.57  ETC  164.81  ClP  10.77 


C3  93.661 

VHL  9.678 

_j 

o 

RAl  10.72 

RAC  6569.8 

VEL  14.663 

PTH  2.66 

VHP 

15.261 

DPA  -11 .82 

RAP  346.52 

tee  2.5414 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

6 19  7 

3019.21 

-27.88 

97.83 

265.54 

84.81 

7 

9 26 

2419.2 

-28 . 30 

89.19 

90.00 

21  45  54 

4806.37 

18.27 

207.15 

254.66 

67.98 

23 

6 1 

4206.4 

15,12 

199.89 

100.00 

7 47  26 

2734,35 

-29.56 

77,04 

265.70 

85.33 

8 

33  1 

2134.4 

-29.89 

68.25 

100.00 

23  0 16 

4566.47 

19.83 

188.84 

253.98 

67.16 

24 

16  22 

3966.5 

16.56 

181  .56 

uo.oo 

9 n 23 

2471 .68 

-34.05 

57.46 

266.07 

86.75 

9 

52  35 

1871  .7 

-34.12 

48.21 

iio.oo 

23  52  48 

4401 .91 

23.94 

174.38 

252.01 

64.84 

25 

C 10 

3801 .9 

20.35 

167.08 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1 .1826 

TRA- 

2.7860 

TC3 

- .2694 

BAU 

.3437 

SCT 

1906.8 

SCR 

456.0  SC3 

92.7 

ST 

865.5 

SR 

391  .9 

SS 

758.5 

ROE  -.6525 

RRA 

.3615 

RC3 

-.0526 

FAU 

.01287 

RRT 

-.0568 

RRF 

.0620  RTF 

-.8750 

CRT 

.6986 

CRS 

.7846 

CST 

.9913 

FDE  .8530 

FRA 

1 .5087 

FC3 

-.1190 

BSP 

6075 

SCB 

1960.6 

R23 

-.0092  R13 

.8750 

L5A 

1186.0 

MSA 

266,6 

SSA 

16.9 

BOE  1 . 3507 

BRA 

2.8093 

0C3 

.2745 

FSP 

-248 

SCI 

1907.0 

SC2 

455.3  THA 

179.17 

Eli 

912.1 

EL2 

266.1 

alf 

19.26 

LAUNCH  DATE  NOV  21  1968 


FtlCHT  TIME  112.00 


arrival  CATE  MAR  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  251.654 


RL  147,77 

LAL 

.00 

La  58.75 

Vu  24.736 

CAL  14.98 

A7L  86.64 

HCA 

96.71 

SMA  112.06 

ECC  .40204 

INC 

3.3558 

VI 

30.151 

RP  107.54 

LAP 

3.53 

LOP  155.47 

VP  35.831 

CAP  -23.60 

A2P  90-39 

tal 

154.96 

TAP  251 .67 

RCA  67,01 

APO 

157.11 

V2 

35.238 

RC  55.726 

GL 

8.62 

GP  -2,32 

7AL  43.74 

ZAP  9.75 

ETS  166.26 

ZAE 

137.04 

ETE  195.84 

ZAC  80.48 

ETC 

165.07 

ClP 

9.47 

PLANETOCENTRIC  CONIC 

C3  87.005 

VHL 

9.328 

OLA  14.13 

RAL  11.05 

RAO  6569.7 

VEL  14.434 

PTH 

2.62 

VHP  14.654 

OPA  -11.19 

RAP 

3i8.40 

ECC 

2.4319 

LNCH  A7UTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

13  44 

3029,31 

-27.81 

9B.56 

264.96 

84.45 

7 4 14 

2429.3 

28.29 

89.92 

90.00 

21 

53  54 

4763.69 

17.16 

204.51 

253.85 

€7.12 

23  13  18 

4163.7 

13.91 

197.34 

100.00 

7 

42  35 

2742.79 

-29.51 

77.66 

265.14 

85.01 

8 28  18 

2142.8 

'29.89 

68.88 

100.00 

23 

7 45 

4325.45 

18.72 

186.29 

253.14 

66.26 

24  23  ID 

3925.4 

15.36 

179.11 

110.00 

9 

7 38 

2476.66 

-34.03 

57.85 

265.54 

86.50 

9 48  55 

1876.7 

34.14 

48.60 

110.00 

0 

3 7 

4364.34 

22.83 

172.03 

251.10 

63 .84 

1 15  51 

3764.3 

19.13 

164.85 

DIFFERENTIAL  CORRECTIONS 
TDE-1.1912  TRA-2.7880  TC3  -.2746  8AO  .3262 

ROE  -.6144  RRA  .3409  RC3  -.0572  FAU  .01329 

FOE  .8926  FRA  1 .5618  FC3  -.1322  6SP  6346 

BOE  1.3403  BRA  2.8088  BC3  .2804  FSP  -270 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1979.0  SCR  447.7  SC3  100.0 
RRT  -.0570  RRF  .0637  RTF  -.8825 
see  2029.0  R23  -.0107  R13  .8826 

SCI  1979.1  SC2  446.9  THA  179.22 


ORBIT  determination  ACCURACY 


ST  903.5  SR 
CRT  .6991  CRS 
USA  1231 .6  MSA 
Eli  945.8  El2 


382.9  SS 
.7861  CST 
262.7  SSA 
261 .5  AlF 


789.4 

.9911 

17.0 

17.92 


LAUNCH  CATE  NOV  21  1968 


FLIGHT  TIME  114.00 


ARRIVAL  CATE  MAR  15  1969 


heliocentric  CONIC 


DISTANCE  258.414 


RL  147.77 

LAL 

.00 

La  58.75 

VL  24.979 

gal  14.38 

AZL  86.58 

HCA  99.96 

SMA  113.21 

ECC  .38615 

INC 

3.4153 

VI 

30 . 1 5 1 

RP  107.56 

LAP 

3.36 

LOP  158.72 

VP  35.993 

GAP  -22.54 

A7P  90.59 

tal  154.36 

TAP  254 .31 

RCA  69.49 

APO 

156.93 

V2 

35.232 

RC  54.021 

GL 

9.22 

GP  -2.47 

ZAL  43,29 

ZAP  8.53 

ETS  163.30 

7AE  138.45 

ETE  197.04 

ZAC  82.39 

ETC 

165,32 

CLP 

8.16 

’LANETOCENTRIC  CONIC 

C3  80.884 

VHL 

8.994 

CLA  14.89 

RAL  11,33 

RAO  6569.6 

V^L  14.221 

PTH  2.59 

VHP  14. 

.065 

OPA  -10.57 

RAP 

350.27 

ECC 

2.3311 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

IWJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 

7 56 

3039.97 

-27.74 

99.33 

264.33 

64.07 

6 58 

36 

2440.0 

28.27 

90.70 

90.00 

22 

I 57 

4720.07 

15.98 

201.85 

253.02 

66.31 

23  20 

37 

4J20.2 

12.65 

194.76 

100.00 

7 

37  20 

2751 .68 

-29.46 

78.32 

264.52 

84.67 

e 23 

12 

2151  .7 

29.88 

69.54 

100.00 

23 

15  15 

4483.59 

17.56 

183.73 

252.29 

65.41 

24  29 

58 

3883.6 

14.09 

176.65 

110.00 

9 

3 33 

2461 .92 

-34.00 

58.25 

264.94 

86.26 

9 44 

55 

1881 .9 

■34.15 

49  .01 

110.00 

0 

9 27 

4326.12 

21 .66 

169.67 

250.18 

62.89 

1 21 

33 

3726 . 1 

17.85 

162.61 

HFFERENTIAl  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .2004 

TRA- 

■2.7875 

TC3  -.2788 

BAU  .3089 

SCT  2052.6  SCR  438.5  SC3  : 

108.0 

ST  942.8 

SR 

373.0 

SS 

822.0 

ROE  -.5769 

RRA 

.3210 

RC3  -.0621 

FAU  .01375 

RRT  - 

.0576  RRF 

.0661  RTF  - 

.8896 

CRT  .6998 

CRS 

.7875 

CST 

.9909 

FOE  .9355 

FRA 

1 .6178 

FC3  -.1472 

BSP  6611 

SCB  2096.9  R23  - 

.0125  R13 

.8897 

LSA  1279.4 

MSA 

258.2 

SSA 

17.0 

BCE  1 .3318 

BRA 

2.8059 

0C3  .2856 

FSP  -294 

SCI  2052.7  SC2  437.8  THA  179.26 

Eli  981.1 

EL2 

256.0 

alf 

16.64 

launch  CATE  NOV  21  1968 


flight  time  116.00 


ARRIVAL  CATE  MAR  17  1969 


HELIOCENTRIC  CONIC 


DISTANCE  265.195 


RL  147.77 

LAL  .00 

La  58.75 

VL  25.206 

CAl  13.80 

AZL  86.52  HCA  103.20 

SMA  114.32 

ECC  .37096 

INC  3.4760 

VI 

30.151 

RP  107.58 

LAP  3.38 

LOP  161.97 

VP  36.145 

CAP  -21.52 

AZP  90.79 

tal  153.79 

TAP  256.99 

RCA  71  .91 

APO  156.73 

V2 

35.226 

RC  52.393  GL  9.85 

PLANETOCENTRIC  CONIC 

GP  -2.64 

ZAL  42.90 

ZAP  7.33 

ETS  159.19 

ZAE  139.98 

ETE  198.37 

ZAC  84.29 

ETC  165.56 

CLP 

6.85 

C3  75.259 

VHL  8.675 

OLA  15.67 

RAL  11.56 

RAO  6569.5 

VEL  14.022 

PTH  2.56 

VHP  13.493 

OPA  -9.96 

RAP  352.13 

ECC 

2.2386 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

' 90.00 

6 1 40 

3051 .39 

-27.66 

100.15 

263.63 

83,67 

6 52  31 

2451  .4 

-28.25 

91  .54 

90.00 

22  10  5 

4675.44 

14.74 

199.16 

252.18 

65.55 

23  28  0 

4075.4 

11.32 

1 92 . 1 5 

100.00 

7 31  39 

2761 .20 

-29.39 

79.02 

263.83 

84.30 

8 17  40 

2161 .2 

-29.87 

70.25 

100.00 

23  22  47 

4440.85 

16.33 

181.15 

251 .42 

64.61 

24  36  48 

5840.9 

12.78 

1 74 . 1 6 

110.00 

8 59  6 

2487.58 

-33.98 

58.70 

264.29 

86.00 

9 40  34 

1887.6 

-34.16 

49.45 

110.00 

0 15  45 

4287.24 

20.44 

167.32 

249.24 

61.98 

1 27  13 

5687.2 

16.53 

160.38 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .2105 

TRA-2.7845 

TC3  -.2820 

BAU  .2917 

set  2127.7  SCR  428.6  SC3  1 

116.7 

ST  983.7 

SR  362.0 

SS 

856.7 

ROE  -.5399 

RRA  .3022 

RC3  -.0672 

FAU  .01426 

RRT 

.0590  RRF 

.0696  RTF  - 

.8964 

CRT  .7007 

CRS  . 7888 

CST 

.9908 

FDE  .9823 

FRA  1 .6772 

FC3  -.1641 

BSP  6874 

see  2170.4  R23  - 

.0145  R13 

.8964 

LSA  1329.8 

MSA  253.2 

SSA 

17.0 

BCE  1 . 3254 

BRA  2.8009 

BC3  .2899 

FSP  -320 

SCI  2127.8  SC2  427.8  THA  179.29 

ELI  1018.1 

EL2  249.6 

Alf 

15.41 
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EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69 


LAUNCH  CATC  NOV  2\  J 968 


rtlCHT  TIME  118.00 


Ai^fflVAL  CATE  MAR  19  1969 


heliocentric  conic 

ffU  147.77  LAL  .00  LOL  58.75 

RP  107.60  LAP  3.39  lOP  165.22 

RC  50.052  Cl  10.51  OP  -2 .S2 

planetocentric  conic 

C3  70.096  VHL  8.372  CLA  16.47 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  5 54  5?  3063.77 

90.00  22  18  20  4629.73 

100.00  7 25  30  2771 .54 

100.00  23  30  24  4397.19 

110.00  8 54  16  2493.80 

110.00  0 22  3 4247.69 

OIFFEffENTlAL  CORRECTIONS 
TCE-1.2238  TRA-2.70J9  TC3  -.2856 
ROE  -.5036  RRA  .2843  RC3  - .0726 
FOE  1.0341  FRA  1.7410  FC3  -.1827 
60E  1.3234  BRA  2.7964  0C3  .2947 

launch  date  NOV  21  1968 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  58.75 

RP  107,62  LAP  3.39  LOP  168.46 

RC  49,405  Cl  11.20  CP  -3.03 

PLANE TCXENTRIC  CONIC 


90.00  5 47  30 

90.00  22  26  45 

100.00  7 18  49 

100.00  23  38  7 

110.00  8 49  0 

no. 00  0 28  21 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2310  tRA'2.7692  TC3  -.2836 

ROE  -.4676  RRA  .2677  RC3  -.0781 

FOE  1.0B91  FRA  1 .8071  FC3  -.2048 

eOE  1.3169  BRA  2.7821  0C3  .2941 


Cl  stance  271 .993 

VL  25.420  CAL  13.24  A7L  86.46  HCA  106.44  SHA  115.40 
VP  36.287  GAP  -20.54  A?P  91.00  TAL  153.25  TAP  259.69 
7Al  42.56  ZAP  6.20  ETS  153.29  ZAE  141.61  ETE  199.88 


zee  .35645  INC  3.5383  vj  30.151 
RCA  74,26  APO  156.53  V?  55.219 
ZAC  86.19  ETC  165.79  CLP  5.52 


RAL  11.75  RAD  6569.4  VEL  13.837  PTM  2.53  VHP  12.938  OPA  -9.36  RAP  353.98  ECC  2.15  36 


INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

-27.56 

101.05 

262.87 

83.23 

6 45  56 

2463.8 

-28.21 

92.44 

13.44 

196.44 

251.34 

64.84 

23  35  29 

4029.7 

9.94 

189.51 

-29.32 

79.78 

263.09 

83.91 

8 11  4] 

2171  .5 

-29.86 

71  .01 

15.04 

178.55 

250.55 

63.86 

24  43  41 

3797.2 

1 1 .40 

171 .65 

-33.95 

59.18 

263.59 

85.72 

9 35  49 

1893.8 

-34.17 

49.94 

19.15 

164.97 

248.30 

61.13 

1 32  51 

3647.7 

15.16 

1 58 . 1 3 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  2207.1  SCR 

417.9  SC3 

l?6.J 

ST 

1027.8  SR 

350.0 

SS 

894.1 

RRT  -.0608  RRF 

.0742  rtf 

-.9026 

CRT 

.7018  CRS 

.7900 

CST 

. 9908 

see  2246.3  R23 

-.0174  R13 

.9026 

L5A 

1584.5  MSA 

24  7.4 

SSA 

17.0 

SCI  2207.3  SC2 

417.1  THA 

179.32 

el  I 

1058.4  El2 

242.1 

AlF 

14.20 

flicht  time 

120.00 

arrival 

DATE 

mar 

21  1969 

6AU  .2762 
FAU  .01479 
BSP  7061 
FSP  -346 


DISTANCE  278*806 

VL  25.619  CAL  12. 7j  AZL  86.40  HCA  109.68  SMA  116.43  ECC  .34261  INC  3.6026  VI  30.151 

VP  36.420  CAP  -19.58  AZP  91.21  TAL  152.75  TAP  262.43  RCA  76.54  APO  156.32  V2  35.211 

ZAl  42.28  ZAP  5.16  ETS  144.54  ZAE  143,36  ETE  20l  .60  ZAC  88.08  ETC  166.01  CLP  4.18 

RAL  11.88  RAO  6569.2  VEL  13.664  PTH  2.50  VHP  12.399  OPA  -8.78  RAP  355.83  ECC  2.0757 


L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3077.35 

-27.45 

102.03 

262.05 

82.75 

6 38  47 

2477.4 

-28 . 1 7 

93.4  3 

4582.84 

12.06 

193.68 

250.49 

64 .19 

23  43  7 

3982.8 

8.49 

186,82 

2782.89 

-29.24 

00.61 

262.30 

83.48 

8 5 12 

2182.9 

-29.83 

71  .86 

4352.54 

13.66 

175.93 

249.67 

63.16 

24  50  40 

3752.5 

9.97 

169.10 

2500.73 

-33.91 

59.72 

262.83 

85.40 

9 30  40 

1900.7 

'34.17 

50.48 

4207.45 

17.82 

162.62 

247.37 

60.33 

1 38  29 

3607.5 

13.73 

155.89 

MIO-COURSE  EXECUTION  ACCURACr 


ORBIT  determination  ACCURACY 


LAUNCH  DATE  NOV  21  1968 


-.2836 

BAU 

.2570 

SCT  2279.4  SCR 

406.5  SC3 

136.7 

ST 

1068.4 

SR 

336.7 

SS 

932.6 

-.0781 

FAU 

.01546 

RRT  -.0662  RRF 

.0816  RTF 

-.9088 

CRT 

.7016 

CRS 

.7907 

CST 

.9906 

-.2048 

BSP 

7421 

see  2315.3  R23 

-.0195  R13 

.9089 

L5A 

1437.3 

MSA 

241  .6 

SSA 

16.9 

.2941 

FSP 

-380 

SCI  2279.5  SC2 

405.6  THA 

179.30 

ELI 

1095.5 

El2 

234.0 

AlF 

13.08 

Flight  time 

122.00 

arrival 

CATE 

MAR 

23  1969 

RL  147.77 

LAL 

.00 

LOL 

58.75 

VL 

25.807 

CAL  12.21 

AZL  86.33 

HCA  112.92 

SMA  117 

.42 

ECC  .32943 

INC 

3.6696 

VI 

30 . 1 5 I 

RP  107.65 

LAP 

3.38 

LOP 

I7l .71 

VP 

36.544 

CAP  -18.65 

AZP  91.43 

TAL  152.28 

TAP  265 

.19 

RCA  78 . 74 

APO 

156.10 

V2 

35 .202 

RC  48.064 

CL 

11  .93 

CP 

-3.26 

ZAL 

42.06 

ZAP  4.31 

ETS  131.46 

ZAE  145.21 

ETE  203 

.58 

ZAC  89.96 

ETC 

166.23 

CLP 

2.83 

Planetocentric  conic 

357.66 

zee 

2.0043 

C3  61 .025 

VHL 

7.812 

OLA 

18.10 

RAL 

11,95 

RAO  6569.1 

VEL  13.505 

PTH  2.47 

VHP  11. 

877 

DPA  -8.23 

RAP 

LNCH  AZMTH 

LNCH  TIME 

L-1 

[ time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

39  29 

3092.43 

- 

27.31 

103.11 

261.19 

82.22 

6 51 

1 

2492.4 

28.1 1 

94 , 53 

90.00 

22 

35  23 

4534.63 

10.62 

190.88 

249.66 

63.60 

23  50 

58 

3934.6 

6.99 

184 .08 

100.00 

7 

11  34 

2795.50 

- 

29.14 

81.53 

261 .46 

83.00 

7 58 

9 

2195.5 

29.80 

72.79 

100.00 

23 

46  0 

4306,80 

12.26 

173.28 

248.81 

62.52 

24  57 

47 

3706.8 

8.48 

166.52 

110.00 

8 

43  16 

2508.55 

- 

33.87 

60.32 

262.04 

85.04 

9 25 

5 

1908.6 

34 .18 

51  .09 

110.00 

0 

34  42 

4166.50 

16.42 

160.26 

246.43 

59.59 

I 44 

9 

3566.5 

12.26 

153.63 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .2434 

TRA- 

-2.7583 

TC3 

-.2825 

BAU 

.2404 

SCT  2357.2  SCR 

394.4  SC3 

148.2 

ST  1113. 4 

SR 

322.3 

SS 

974 . 5 

ROE  -.4321 

RRA 

.2525 

RC3 

-.0839 

FAU 

.01614 

RRT  - 

.0729  RRF 

.0913  RTF  - 

.9145 

CRT  .7016 

CRS 

.7909 

CST 

.9906 

FOE  1.1 509 

FRA 

1 .8788 

FC3 

-.2290 

BSP 

7666 

see  2390.0  R23  - 

.0228  R13 

.9145 

USA  1495.8 

MSA 

235.1 

SSA 

16.9 

0DE  1.3164 

BRA 

2.7698 

BC3 

,2947 

FSP 

-414 

SCI  Z35T.4  SC2 

393.3  THA  179.28 

ELI  1137.0 

EL2 

224.9 

ALF 

11  .96 

iUNCH  DATE  MOV  21  1968 

flight  TIME  124.00 

arrival  DATE 

MAR 

25  1969 

heliocentric  CONIC 


RL 

147 

.77 

LAL 

.00 

RP 

107 

.68 

LAP 

3.36 

RC 

46.839 

GL 

12.69 

oi  stance  292  .45^9 

.00  LOL  58.75  VL  25.982  CAL  11.72  AZL  86.26  HCA  116.15  ^A  118.37 

174.95  VP  36.659  CAP  -J7,76  AZP  9J .65  TAL  151.84  TAP  268.00 

-3.52  ZAL  41.90  ZAP  3.81  ETS  U3.03  ZAE  147.15  ETE  205.87 


Planetocentric  conic 
ml  7.55- 
LNCH  Tim 
5 30  43 

22  44  21 
7 3 39 

23  54  6 

S 37  3 

0 4]  8 

differential  corrections 
TOe-1.2567  TRA-2.7438  TC3  -.2794 

ROE  -.3970  RRA  .2387  RC3  -.0898 

FOE  1.2192  FRA  1.9555  PC3  -.2563 

60E  1.3179  BRA  2.7541  BC3  .2935 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


OLA  18.94 

RAl  11.98 

RAO  6569.0 

VEL  13.357 

PTH  2.44 

VHP  11.370 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

3109.33 

-27.15 

104.32 

260.28 

81 .64 

6 22  33 

4484.93 

9.10 

188.01 

248.83 

63.07 

23  59  6 

2809.65 

-29.01 

82.57 

260.57 

82.47 

7 50  29 

4259.86 

10.77 

170.59 

247.95 

61.95 

25  5 6 

2517.47 

-33.81 

6]  .01 

261 .21 

84.64 

9 19  0 

4124.79 

14.97 

157.90 

245.51 

58.90 

1 49  52 

MIO-COURSC  execution  ACCURACY 
0AU  .2239  SCT  2434.7  SCR  381 .8  SC3  160.8 

FAU  .01689  RRT  -.0828  RRT  .1046  RTF  -.9198 

BSP  7940  see  2464.5  R23  -.0267  R13  .9199 

FSP  -452  SCI  2435.0  SC2  380.4  THA  179*24 


ECC  .31689  INC  3.7399  vi  30.I5J 

RCA  80.86  APO  155.88  V2  35.194 

ZAC  91.83  ETC  166-45  CLP  1 .45 

OPA  -7.71  RAP  359.48  ECC  1.9391 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2509.3  '28.03  95.76 

3884.9  5.42  181 .27 

2209.6  -29.75  73.84 

3659.9  6.95  163.90 

1917.5  -34.18  51.79 

3524.8  10.^4  151.36 

ORBIT  determination  ACCURACY 
ST  1159. 5 SR  306.6  SS  1019.3 

CRT  .7009  CRS  .7903  CST  .9907 

USA  1557.3  MSA  228.1  SSA  16.8 

ELI  1180.0  El2  214.9  AlF  10.86 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69* 


LAUNCH  DATE  NOV  21  1966 


flight  time  126.00 


ARRIVAL  DATE  MAR  27  1969 


heliocentric  conic 

RL  147.77  LAL  .00  LOL  58.75 

RP  107.71  LAP  3.32  LOP  178.19 

RC  45.742  OL  13.49  CP  -3.82 

PLANETOCENTRIC  CONIC 


distance  299.293 

VL  26.145  GAL  11.26  AZL  86.19  HCA  119.39  SMA  119.20 
VP  36.766  GAP  -16.09  A2P  91.87  TAL  151.45  TAP  270.83 
ZAL  41.00  ZAP  3.82  ETS  91.55  ZAE  149.15  ETE  208.56 


ECC  .30500  INC  3.0141  VI  30.151 
RCA  02.90  APO  155.66  V2  35.184 
ZAC  93.68  ETC  166.67  CLP  .06 


C3  53.440 

VHL  7.310 

OLA  19.80 

RAl  11.95 

RAD  6568.9 

VEL  13.221 

PTH  2.42 

VHP 

10.879 

DPA  -7.23 

RAP  1.29 

ECC  1.8795 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

|NJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 21  7 

3128.46 

-26.96 

105.69 

259.31 

80.96 

6 

13  15 

2528.5 

-27.93 

97.15 

90.00 

22  53  42 

4433.49 

7.50 

165.08 

246.03 

62.62 

24 

7 36 

5833.5 

3.77 

178.38 

100.00 

6 55  1 

2823.07 

-28.87 

83.74 

259.64 

81 .07 

7 

42  7 

2225.7 

-29.69 

75.03 

100.00 

0 6 25 

4211  .53 

9.21 

167.85 

247.11 

61  .44 

1 

16  36 

3611.5 

5.32 

161 .22 

110.00 

6 30  16 

2527.70 

-33.74 

61.60 

260.34 

04.17 

9 

12  23 

1927.7 

-34.18 

52.59 

110.00 

0 47  40 

4062.25 

13.46 

155.53 

244.60 

50.28 

1 

55  42 

3402.3 

9.17 

149.06 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


TDE- 

1 .2652 

TRA- 

2.7196 

TC3 

-.2711 

BAU 

.2054 

SGT 

2504.6 

SGR 

366.6 

SG3 

174.6 

ST 

1202.3 

SR 

289.2 

SS 

1066.4 

RDE 

-.3618 

RRA 

.2269 

RC3 

-.0960 

FAU 

.01779 

RRT 

-.0969 

RRF 

.1238 

RTF 

-.9250 

CRT 

.6960 

CRS 

,7802 

CST 

.9906 

FOE 

1 .2937 

FRA 

2.0362 

FC3 

-.2881 

BSP 

8311 

SGB 

2531.7 

R23 

-.0304 

R13 

.9251 

LSA 

1617.8 

MSA 

221.3 

S5A 

16.6 

BOE 

1 .3160 

BRA 

2 . 7293 

BC3 

.2876 

FSP 

-496 

SGI 

2505.0 

SG2 

366.7 

THA 

179.15 

ELI 

1219.6 

EL2 

204,2 

ALF 

9.81 

LAUNCH  DATE  NOV  21  1966 


FLIOMT  TIME  128.00 


ARRIVAL  DATE  MAR  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  306.129 


RL 

147 

.77 

LAL 

.00 

LOL 

56.75 

VL 

26. 

296 

gal 

10 

62 

AZL 

66. 

11 

HCA 

122 

62 

SMA 

120 

15 

ECC 

.29372 

INC 

3.8931 

VI 

30 

151 

RP 

107 

.74 

LAP 

3 

.26 

LOP 

161.43 

VP 

36. 

665 

GAP 

-16 

05 

AZP 

92 

10 

TAL 

151 

06 

TAP 

273 

70 

RCA 

84.86 

APO 

155.43 

VZ 

35 

174 

RC 

44. 

762 

GL 

14 

.34 

GP 

-4.16 

ZAL 

41 

.76 

ZAP 

4, 

.36 

ETS 

72. 

.64 

ZAE 

151 

.19 

ETE 

211 

.74 

ZAC 

95.51 

ETC 

166.89 

CLP 

-] 

1 .36 

PLAACTOCENTRIC  CONIC 


C3  50.144 

VHL  7,061 

OLA  20.69 

RAL  11.66 

RAO  6566.6 

VEL  13.096 

PTH  2.39 

VHP 

10.404 

DPA  -6.79 

RAP  3.09 

ECC  1.0252 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 10  31 

3150.36 

-26.71 

107.24 

256.31 

60.24 

6 

3 2 

2550.4 

-27.79 

98.74 

90.00 

23  3 36 

4379.95 

5.61 

162.05 

247.26 

62.24 

24 

16  36 

3780.0 

2.05 

175.39 

100.00 

6 45  33 

2643.96 

-26.66 

65.07 

256.67 

81.20 

7 

32  57 

2244.0 

-29,60 

76.36 

100.00 

0 15  11 

4161.60 

7.57 

165.05 

246.30 

61.00 

1 

24  33 

3561 .6 

3.65 

158.46 

110.00 

6 22  51 

2539.54 

-33.66 

62.72 

259.44 

03.64 

9 

5 11 

1939,5 

-34.17 

53.51 

110.00 

0 54  22 

4036.60 

11.69 

153.14 

243.71 

57.71 

2 

1 41 

3438.8 

7.54 

146.74 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE- 

-1.2616 

TRA- 

•2.7017 

TC3 

-.2633 

BAU 

.1694 

SGT 

2563.5 

SGR 

355.1 

SG3 

169.9 

ST 

1251.7 

SR 

270.4 

SS 

1118.2 

ROE 

-.3266 

RRA 

.2166 

RC3 

-.1024 

FAU 

.01670 

RRT 

-.1197 

RRF 

.1466 

RTF 

-.9299 

CRT 

.6936 

CRS 

.7043 

CST 

.9907 

FDE 

1.3761 

FRA 

2.1243 

FC3 

-.3229 

BSP 

6549 

see 

2607.6 

R23 

-.0354 

R13 

.9300 

LSA 

1666.5 

MSA 

214  .0 

SSA 

16.4 

BOE 

1.3226 

BRA 

2.7104 

BC3 

.2625 

FSP 

-542 

SGI 

2563.9 

$G2 

352.5 

THA 

179.04 

Eli 

1266.0 

elz 

192.5 

alf 

8.73 

LAUNCH  DATE  NOV  21  1968 


Flight  time  130.00 


ARRIVAL  DATE  MAR  31  1969 


heliocentric  conic 

RL  147,77  LAL  .DO  LOL  58.75 

RP  107.77  LAP  3.22  LOP  184.67 

RC  43.971  tL  15.23  GP  -4.56 

PLANETOCENTRIC  CONIC 


DISTANCE  312.963 

VL  26.441  GAL  10.41  AZL  86.02  HCA  125.85  SMA  120.97 
VP  56.957  GAP  -15.23  AZP  92.33  TAL  150.75  TAP  276.60 
ZAL  41.79  ZAP  5.36  ETS  59.14  ZAE  153.22  ETE  215.53 


ECC  .20304  INC  3.9780  VI  30.151 
RCA  86.73  APO  155.21  V2  35.164 
ZAC  97.33  ETC  167.13  CLP  -2.82 


C3  47.150 

VHL  6 

.867 

OLA  21.61 

RAL  11.71 

RAO  6568.8 

VEL  12.981 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 58 

44 

3175.74 

-26.41 

109.04 

257.25 

90.00 

23  14 

12 

4323.83 

4,03 

178.90 

246.53 

100.00 

6 35 

5 

2865.00 

-28.45 

86.59 

257.66 

100.00 

D 24 

28 

4109.72 

5.85 

162.16 

245.52 

110.00 

8 14 

44 

2553.27 

-33.55 

63.78 

258.53 

110.00 

1 1 

18 

3994.29 

10.26 

150.73 

242.84 

PTH 

INJ 


DIFFERENTIAL  CORRECTIONS 


TDE- 

1.2940 

TRA- 

2.6738 

TC3 

-.2497 

BAU 

.1717 

ROE 

-.2914 

RRA 

.2090 

RC3 

-.1090 

FAU  .01960 

FDE 

1 .4708 

FRA 

2.2173 

FC3 

-.3636 

BSP 

8907 

BOE 

1 .3264 

BRA 

2.6620 

BC3 

.2724 

FSP 

-596 

79.39 
61  .95 
80.42 
60.63 
03.02 
57.21 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2653.6  SGR 
RRT  -.1503  RRF 
SG0  2675.5  R23 
SGI  2654.1  302 


2.37  VHP  9.944 
AZMTH  INJ  TIME 
5 51  40 
24  26  16 
7 22  50 


1 32  58 
8 57  18 

2 7 52 


DFA  -6.42  RAF 
PO  CST  TIM  INJ 

2575.7 

3723.8 
2265 . I 
3509.7 

1953.3 

3394.3 


4.00  ECC 
2 LAT  INJ 
-27.60 
.24 
-29.48 
1 .69 
-34.15 
5.07 


1 .7760 
2 LONG 
100.5  7 
172.26 
77 . 94 
155.61 
54,58 
144.39 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  NOV  21  1968 


341.6 

SG3 

206.6 

ST 

1297.7 

SR 

249.6 

SS 

1172.6 

.1832 

RTF 

-.9346 

CRT 

.6855 

CRS 

.7771 

CST 

.9907 

-.0409 

R13 

.9347 

LSA 

1754.6 

MSA 

206.9 

SSA 

16. 1 

337.7 

THA 

178.87 

ELI 

1309.2 

El2 

180.1 

Alf 

7,66 

132.00 

ARRIVAL 

DATE 

APR 

2 1969 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  58.75  VL 

RP  107.80  LAP  3.16  LOP  187.90  VP 

RC  43,319  OL  16.18  GP  -5.01  ZAL 

PLANETOCENTRIC  CONIC 


DISTANCE  319.793 
26.574  GAL  10.01  AZL  85.93  HCA 

37.042  GAP  -14.44  AZP  92,57  TAL 

41.90  ZAP  6.60  ETS  50.27  ZAE 


C3  44.440 

VHL 

6 

.666 

DLA  22.55 

RAL  11.50 

RAD  6566.7 

VEL  12.877 

LNCH  AZMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 

45 

26 

3205.49 

-26.02 

111.13 

256.14 

90.00 

23 

25 

47 

4264.35 

2.12 

175.57 

245.85 

100.00 

6 

23 

25 

2889.65 

-26.16 

66.36 

256.61 

100.00 

0 

34 

27 

4055.42 

4.03 

159.16 

244 . 79 

110.00 

8 

5 

49 

2569.30 

-33.41 

65.01 

257.59 

110.00 

1 

8 

33 

3946.53 

8.56 

146.27 

242.01 

DIFFERENTIAL  CORRECTIONS 


PTH  2.35  VHP  9.499 
INJ  AZMTH  INJ  TIME 
70.41  5 30  54 

61  .76  24  36  51 

79.54  7 11  35 

60.36  1 42  2 

82.31  6 48  36 

56.70  2 14  21 

MID-COURSE  EXECUTION  ACCURACY 


ECC 

.27295 

INC 

4.0701 

VI 

30.151 

RCA 

88.52 

APO 

154 .90 

V2 

35.155 

ZAC 

99.13 

ETC 

167.38 

CLP 

'4.30 

DPA 

-6.11 

RAP 

6.66 

ECC 

1.7314 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2605 . 5 

- 

27.35 

102.72 

3664 . 4 

-1.68 

166 .94 

2289.6 

- 

29.32 

79.75 

3455.4 

.05 

152.63 

1969.3 

- 

34.11 

55.84 

3348 . 5 

4.13 

141 .90 

ORBIT  DETERMINATION  ACCURACY 


TDE- 

1,3077 

TRA- 

2.6425 

TC3 

-.2332 

BAU 

.1547 

SGT 

2721.7 

SGR 

328.7 

5G3 

225.0 

ST 

1344.5 

SR 

226.7 

SS 

1231 .5 

RDE 

-.2553 

RRA 

.2036 

RC3 

-.1159 

FAU 

.02101 

RRT 

-.1S21 

RRF 

.2295 

RTF 

-.9390 

CRT 

.6714 

CRS 

.764  7 

CST 

.9907 

FDE 

1,5751 

FRA 

2.3170 

FC3 

-.4093 

BSP 

9261 

SGB 

2741.5 

R23 

-.0474 

R13 

.9391 

LSA 

1826.3 

MSA 

199.0 

SSA 

15.7 

BOE 

1.3323 

BRA 

2.6504 

BC3 

.2604 

FSP 

-657 

SGI 

2722.5 

SG2 

322.5 

THA 

178.65 

ELI 

1353.2 

EL2 

166.9 

alf 

6.56 

103 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4.  1968-69' 


LAUNCH  DATE  NOV  21  1968 

Flight  time  i34.oo 

ARRIVAL  Date 

APR 

4 1969 

heliocentric  CONK 

DISTANCE  326.617 

RL  14T.77  LAL  .00 

LOL  56.75 

VL 

26.697 

CAL  9.63 

AZL  65.63 

HCA  132.30 

SMA 

122.49 

ECC 

.26343 

INC  4.1709 

VI 

30.151 

RP  107.84  LAP  3.08 

LOP  191.13 

VP 

37.120 

CAP  -13.67 

AZP  92.61 

TAL  150.20 

TAP 

262 

.51 

RCA 

90.22 

APO  154.76 

V2 

35.141 

RC  42.834  CL  17.16 

CP  -5.54 

ZAl 

42.07 

ZAP  8.03 

ETS  44.52 

ZAE  156.99 

ETE 

225 

.40 

ZAC 

100.90 

ETC  167.65 

CLP 

-5.03 

PLANETOCENTRIC  CONK 

C3  41.996  VHL  6.461 

DLA  23.54 

ral 

11.22 

RAD  6566.6 

VEL  12.761 

PTH  2.33 

VHP 

9.070 

DPA 

-5.89 

RAP  8.43 

ECC 

I .6912 

LNCH  AZMTM  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  AZMTH 

INJ 

TIME 

PO 

CST  riM 

INJ  2 LAT 

INJ 

Z LONG 

90.00  4 30  19 

3241 .01 

25.51 

113.60 

254.97 

77.27 

5 

24 

20 

2641.0 

-27,01 

105.26 

90.00  23  36  44 

4200.36 

.05 

172.00 

245.26 

61 .66 

24 

48 

44 

3600.4 

-3.74 

165.37 

100.00  6 10  18 

2916.61 

27.79 

90.43 

255.51 

76.51 

6 

58 

57 

2310.6 

-29.09 

61 .67 

100.00  0 45  21 

3997 . 99 

2.09 

156.00 

244.13 

60.17 

1 

51 

59 

3398.0 

-1.90 

149.40 

110.00  7 55  57 

2568.12 

- 

33.23 

66.45 

256.63 

01.47 

6 

39 

5 

1986.1 

-34.05 

57.30 

110.00  1 16  12 

3901.25 

6.79 

145.76 

241.22 

56.42 

2 

21 

14 

3301.3 

2.33 

139.51 

= 

differential  corrections 

MID-COURSE  EXECUTION  ACCl^ACr 

ORBIT  DETERMINATION  ACCURACY 

toe-1.3255  TRA-2.6100 

TC3  -.2159 

BAU 

.1396 

$CT  2790.5  SCR  : 

517,0  503  1 

245.4 

ST 

1394.1 

SR  201.5 

SS 

1296.0 

RDE  -.2161  RRA  .2016 

RC3  -.1233 

FAU 

.02230 

RRT  - 

.2473  RRF 

.2901  RTF  - 

.9431 

CRT 

.6477 

CRS  .7433 

CST 

.9909 

i 

FOE  1.6937  FRA  2.4252 

FC3  -.4597 

BSP 

9567 

SCB  2606.4  R23  - 

.0556  R13 

.9433 

LSA 

1904.3 

MSA  192.6 

SSA 

15.5 

* 

BOE  1.3433  BRA  2.6176 

BC3  .2486 

FSP 

-722 

SCI  2791.6  SC2  : 

507.1  THA  176.37 

Eli 

1400.3 

EL2  152.0 

ALF 

5.41 

-- 

LAUNCH  DATE  NOV  21  1966 

flight  TI>C  136.00 

ARRIVAL  DATE 

APR 

6 1969 

HELIOCENTRIC  CONK 

DISTANCE  333.420 

- 

RL  147.77  LAL  .00 

LOL  56.75 

VL 

26.612 

CAL  9.27 

AZL  65.72 

HCA  135.53 

SMA 

123 

.19 

FCC 

.25442 

INC  4.2026 

VI 

30.151 

= 

RP  107.67  LAP  3.00 

LOP  194.36 

VP 

37.192 

CAP  -12.93 

AZP  93.06 

TAL  149.99 

TAP 

265 

.52 

RCA 

91.85 

APO  154.53 

V2 

35.129 

- 

RC  42.524  CL  16.26 

CP  -6.16 

ZAL 

42.34 

ZAP  9.62 

ETS  40.76 

ZAE  156.55 

ETE 

231 

.66 

ZAC 

102.64 

ETC  167.96 

CLP 

-7.40 

I 

PLANETOCENTRIC  CONIC 

_ 

C3  39.792  VHL  6.306 

OLA  24.57 

RAL 

10.87 

RAD  6566.5 

VEL  12.695 

PTH  2.31 

VHP 

6.654 

DPA 

-5.77 

RAP  10.20 

ECC 

1,6549 

LNCH  AZMTH  LNCH  Tl^ 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 12  31 

3264 .46 

- 

24.62 

116.60 

253.66 

75.91 

5 

7 

15 

2664 . 5 

-26.52 

106.34 

_ 

90.00  23  53  40 

4129.67 

-2.23 

166.06 

244.77 

61.76 

25 

2 

29 

3529 . 7 

-5.99 

161 .39 

i 

100.00  5 55  15 

2933.23 

- 

27.29 

92.69 

254.34 

77.31 

6 

44 

28 

2353.2 

-26.77 

64 ,39 

100.00  0 57  33 

3936.13 

-.01 

152.60 

243.53 

60.11 

2 

3 

9 

3336.1 

-3,99 

146.07 

= 

110.00  7 44  53 

2610.25 

- 

32.99 

66.13 

255.63 

60.50 

8 

26 

23 

2010.3 

-33,95 

59.02 

110.00  1 24  24 

5651.67 

4.92 

143.15 

240.46 

56.13 

2 

26 

36 

3251 .9 

.44 

156.93 

_ 

differential  CORRECTIONa  _ MID-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TI)E-i.l619  TRA-E.4100  TC3  -.0317  8AU  .07U  SOT  2635.7  5CR  307.3  S03  260.6  ST  1293.6  5R  172.8  SS  13D6.8 

ROC  -.1779  RRA  .2040  RC3  -.1299  FAU  .02746  RRT  -.5631  RRF  .3961  RTF  -.9529  CRT  .5764  CRS  .6966  C5T  .9675 

Foe  1.7452  FRA  2.4561  FC3  -.5975  BSP  13777  S66  2653.6  R23  -.0269  R13  .9530  LSA  1636.5  MSA  196.1  S$A  12.7 

BOE  1.1952  BRA  2.4166  8C3  .1337  F$P  -962  SGI  2656.4  SG2  263.6  THA  177.41  ELl  1297.7  El2  140.5  AlF  4.47 


LAUNCH  DATE  NOV  21  1968  FLIGHT  TIME  136.00  ARRIVAL  DATE  APR  8 1969 

heliocentric  conk  DISTANCE  340.243 

RL  147.77  LAL  .00  LOL  56.75  VL  26.919  CAL  8.94  AZL  65.59  MCA  138.75  SMA  123.85  ECC  .24605  INC  4.4078  VI  30.151 

RP  107.91  LAP  2.90  LOP  197.99  VP  37.257  CAP  -12.21  AZP  93.32  TAL  149.78  TAP  288.53  RCA  93.38  APO  154.32  V2  35.117 

RC  42.392  CL  19.39  CP  -6.90  ZAl  42,66  ZAP  11.33  ETS  38.42  ZAE  159.77  ETE  239.22  ZAC  104.36  ETC  168.32  CLP  -9.01 

PLANETOCENTRIC  CONK 

C5  37.876  VHL  6.159  DLA  25.65  RAL  10.45  RAD  6566.5  VEL  12.619  PTH  2.29  VHP  8.258  DPA  -5.77  RAF  11,97  ECC  1.6234 


LNCH  AZMTH 

LNCH  TIME 

L-I  T!hE 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

3 5l  1 

3340.09 

-25.65 

120.39 

252.31 

74,26 

4 

46  41 

2740.1 

-25.78 

112.25 

90.00 

0 15  49 

4049,13 

-4.61 

163.55 

244.49 

62.06 

1 

23  18 

3449.1 

-8.52 

156,82 

100.00 

5 37  47 

2995.90 

-26.62 

95.68 

253.13 

75.67 

6 

27  43 

2395.9 

-28.30 

87.40 

100.00 

1 11  44 

3666.55 

-2.30 

146.69 

243,10 

60.19 

2 

16  13 

3268.6 

-6.25 

142.34 

no. 00 

7 32  32 

2636.86 

-32.66 

70.14 

254.66 

79.35 

6 

16  29 

2036.9 

-33.80 

61  .09 

110.00 

1 33  29 

3800 . 34 

2.96 

140.45 

239.62 

55.93 

2 

36  49 

3200 , 3 

-1.53 

154.25 

DIFFERENTIAL  CORRECTIONS  MlD-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 4097  TRA-2.5766  TC3  -.2179  BAU  .1311  5CT  2979.3  SCR  303.8  S03  295,1  ST  1536.1  SR  143.4  5S  1456.7 

ROE  -.1374  RRA  .2065  RC3  -.1396  FAU  .02422  RRT  -.3966  RRF  .4992  RTF  -.9493  CRT  .5261  CRS  .6305  CST  .9919 

FOE  2.0054  FRA  2.6697  FC3  -.5537  B$P  9146  SCB  2994.7  R23  -.0665  R13  .9496  LSA  2115.7  MSA  177.9  SSA  14.6 

BOE  1,4163  BRA  2.5653  BC3  .2569  FSP  -829  SCl  2961.7  SC2  276.7  THA  177.66  ELI  1538.0  El2  121.6  AlF  2.64 

launch  DATE  MOV  21  1966  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  10  1969 

HELIOCENTRIC  CONK  DISTANCE  347.036 

RL  147.77  LAL  .00  LOL  56.75  VL  27.016  CAL  8.62  AZL  85.45  HCA  141.97  SMA  124.47  ECC  .23615  INC  4.5501  Vi  30.151 

RP  107.95  LAP  2.80  LOP  200.61  VP  37.317  CAP  -11.51  AZP  93.59  TAL  149.62  TAP  291.59  RCA  94.83  APO  154.11  V2  35.105 

RC  42.442  CL  20.63  CP  -7,76  ZAL  43.09  ZAP  13.19  ETS  37.02  ZAE  160.52  ETE  247.35  ZAC  106.06  ETC  166.75  CLP  -10.69 

PLANETOCENTRIC  CONK 


C3  36.179 

VHL 

6.015 

DLA  26.60 

RAL  9.94 

RAD  6566. 

4 VEL  12.552 

PTH  2.27 

VHP  7. 

675 

DPA  -5.93 

RAP  13.74 

ECC  1.5954 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

iNJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

22  40 

3416.99 

-22.33 

125.51 

250.66 

72.12 

4 19 

37 

2617.0 

-24.57 

117.56 

90.00 

0 

40  5 

3949.04 

-7.97 

157.69 

244.49 

62.74 

1 45 

54 

3349.0 

-11.57 

151 .05 

100.00 

5 

16  29 

3050.10 

-25.66 

99.62 

251.76 

74.12 

6 7 

19 

2450.1 

-27.59 

91.35 

100.00 

1 

26  57 

3791 . 16 

-4.91 

144.63 

242.83 

60.46 

2 32 

6 

3191.2 

-6.81 

136.01 

110.00 

7 

16  19 

2666.68 

-32.25 

72.54 

253.63 

77.99 

6 2 

46 

2066.9 

-33.56 

63.56 

110.00 

1 

43  37 

3745.14 

.65 

137.57 

239.25 

55.63 

2 46 

2 

3145.1 

-3.63 

131  .36 

)1FFERENTIAL  CORRECTIONS 

HIO- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TIX-1.4334 

TRA- 

2.5316 

TC3  -.1954 

BAU  .1161 

SCT 

3036.^  SCR 

507.4  SC3 

322.0 

ST  1567.9 

SR  111.9 

SS  1542. B 

ROE  -.0913 

RRA 

.2194 

RC3  -.1490 

FAU  .02567 

RRT 

-.5057  RRF 

.5729  RTF  - 

.9527 

CRT  ,3482 

CRS  .4621 

CST  .9920 

FOE  2.1828 

FRA 

2.0235 

FC3  -.6169 

BSP  9469 

SCB 

3051.6  R23  - 

.1013  R13 

.9532 

LSA  2210.0 

MSA  172.7 

SSA  13.8 

BOE  1.4363 

BRA 

2.5413 

BC3  .2442 

FSP  -916 

SCI 

3040.2  SC2 

264.9  THA  177.05 

ELI  1566.3 

El2  104.9 

ALF  1.41 
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EARTH-VENUS  TRAJECTORIES  ' VOL  4 1968-69  • 


LAUNCH  CATE  NOV  Zl  1968  FLIGHT  TIME  U?.00  Af?R;VAu  CA  Tf  {^PR  I?  1969 

HELIOCENTRIC  CONIC  DISTANCE  353. 

RL  147.77  lAl  .00  LOl  58.75  VL  27, UO  CAl  8.32  A7l  85.29  MCA  U5.19  SWA  J25.05  ECC  .23'-75  INC  4.7M2  VI  3G . 1 5 1 

RP  107.99  LAP  2.69  LOP  204.03  VP  37.372  CAP  -10.83  A7P  93.87  TAu  149.49  tap  294.68  #?CA  96.20  APO  153.91  V2  35.092 

RC  42.671  Gl  21.97  OP  '8.84  7AL  <3.62  7AP  15.21  ETS  36.57  7A£  160.70  ETC  255 .80  7AC  107.72  ETC  169.27  CuP  -12.43 

PLANETOCEnTRIC  CONIC 

C3  34.722  VHL  5.892  ClA  28.03  PAL  9.33  RAC  6568.4  VEl  12.494  PTh  2.26  VHP  7.510  CPA  -6.29  RAP  15.52  ECC  I.57J4 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

P.J  CST  TIM 

INJ  2 l4T 

INJ  2 LONG 

90.00 

2 34  34 

3556.90 

-19.13 

134.52 

248.19 

68.72 

3 33  51 

2956.9 

-?1 .85 

126.91 

90.00 

I 23  18 

3788.35 

-12.84 

148.60 

245.37 

64.55 

2 26  27 

3188.4 

-16.17 

14  1.  50 

WO, 00 

4 48  47 

3124.24 

-24.19 

104.63 

250.14 

71  .88 

5 40  51 

2524.2 

-?6  .44 

96.56 

100.00 

I 51  47 

3696.25 

-8.07 

139.35 

242.88 

61.12 

? 53  23 

3096 . 3 

'11.86 

1 3?. 6? 

110.00 

7 1 41 

2708.25 

-31 .65 

75.46 

252.54 

76.36 

7 46  50 

2108.3 

'33.20 

66.57 

no. 00 

1 55  22 

3685.00 

-1.45 

134.43 

238.81 

55.84 

2 56  47 

3085.0 

-5.92 

128  ,20 

CirrERENTIAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACY  CRC I T CE TERMIna tjcn  ACCURACY 

TCE-1.4605  TRA-2.4817  TC3  -.1660  6AU  .1068  SCT  3086.7  SCR  323.7  SG5  353.1  ST  IE39.9  SR  87.3  S5  1634.6 

ROE  -.0394  RRA  .2367  RC3  -.1595  FAU  .02766  RRT  '.6221  RRF  .6917  RTF  -,956(/  CRT  -.0681  CRS  .0551  CST  .9922 

FOE  2.3868  fra  2.9638  FC3  -.6897  6SP  9806  SC6.  3ID3.6  R23  -.3  187  R]  3 .9567  lSa  2310,9  MSA  168.5  SSA  12.8 

6CE  1.4610  BRA  2.4929  0C3  .2302  FSP  -1013  SCI  3093.3  5C2  252.9  THA  1 76.24  ElI  1639.9  El?  87.  i AlF  179.79 

LAUNCH  CATE  NOV  21  1968  FlICHT  TIME  144.00  ARRIvAl  CATE  APR  J4  1969 

HELIOCENTRIC  CONIC  DISTANCE  360.581 

RL  147.77  LAL  .00  LOL  58.75  VL  27.195  CAL  8.04  A7L  85.09  HCA  148.40  SHA  125. 6«0  ECC  .22384  INC  4.907]  VI  30.151 

RP  108.03  LAP  2.57  lOP  207.25  VP  37.421  CAP  -10.17  A7P  94.18  TAl  149.39  TAP  297,79  RCA  97.48  APO  153.71  V2  35.080 

RC  43.078  Gl  23.45  CP  -10.15  7AL  44.27  7AP  17.42  ETS  36.35  7AE  160.26  E TE  263.97  7AC  109.35  ETC  169.92  CLP  14.23 

PLANETOCENTRIC  CONIC 

C3  33.514  VHL  5.789  CLA  29.36  RAL  8.60  RAO  6568.3  VEL  12.445  PTH  2.25  VHP  7.164  CPA  -6.90  RAP  17.34  ECC  1.5516 


LNCH  A7MTH 

LNCH  TIME 

t-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTh 

INJ  T] 

ME 

CST  TIM 

INJ  2 LAT 

INJ  2 LCNO 

81  .92 

0 49  40 

3878.15 

-16.93 

157.14 

245.85 

65.66 

I 54 

18 

3278.1 

-20,08 

149.80 

98.08 

3 2 24 

3449.25 

-16.92 

125.65 

245.85 

65.65 

3 59 

53 

2849.2 

'20.06 

1 18 . 3J 

100.00 

4 4 57 

3248.88 

-21 .31 

112.77 

247.81 

68.52 

4 59 

6 

2648.9 

-24 .03 

105 .04 

100.00 

2 29  48 

3553.75 

-12.64 

131.25 

243.71 

62.69 

3 29 

2 

2953.7 

-16. 20 

I?4 .27 

110.00 

6 41  37 

2758.10 

-30.79 

79.09 

251.35 

74.37 

7 27 

35 

21 58.1 

-32.63 

70.35 

110.00 

2 9 37 

3617.29 

-4.03 

130.89 

238.56 

56.03 

3 9 

54 

3017.3 

-8.46 

124 .61 

CIFFERENTIAL  CORRECTIONS  HJO'COURSE  EXECUTION  ACCURACY  ORDU  CE TERMINA T ODN  ACCURACY 

TOE'1.4925  TRA-2.4269  TC3  -.1567  0AU  .0983  SCT  3130.7  SCR  358.3  5C3  386.2  ST  1692.8  SR  91.8  55  1735.2 

ROE  .0212  RRA  .2619  RC3  -.I7l7  FAU  .02958  RRT  -.7302  RRF  .7993  RTF  -.9591  CRT  -.6739  CRS  -.5794  CST  .9924 

FOE  2.6226  FRA  3.1087  FC3  -.7640  BSP  10135  SC0  3151.1  R23  -.1386  R1 3 .9600  LSA  2420.2  MSA  165.4  SSA  11.6 

BOE  1.4926  BRA  2.4410  BC3  .2195  FSP  -1121  SCI  3141.7  SC2  244 .0  THA  1 75 . 1 9 EU  1693.9  El?  67.8  AlF  177.90 


LAUNCH  CATE  NOV  21  1968  FLIGHT  TIME  U6.00  ARRIVAL  CATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  367.330 

RL  147.77  LAL  .00  LOL  58.75  VL  27.273  GAL  7.77  A7l  84.86  HCA  151.61  SMA  126.10  ECC  .2174]  INC  5.1385  VI  30.151 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.466  GAP  -9.52  A7P  94.52  TAl  149.31  TAP  300.93  RCA  98.69  APO  153.52  v?  35.067 

RC  43.658  CL  25.09  GP  -1  1.77  7AL  45.06  7AP  19.86  ETS  36.88  7AE  159.18  ETE  271  .23  7AC  110.95  ETC  170.75  ClF  16. II 

PLANETOCENTRIC  CONIC 

C3  32.579  VHL  5 . 708  CLA  30.81  RAL  7.73  RAC  6568.3  VEL  12.408  PTH  2.24  VHP  6.839  CPA  -7.84  RaP  19.2?  ECC  1 . 536? 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 L'?N& 

77.31 

0 

1 1 

19 

3982.16 

-17.93 

165.37 

244.90 

64.51 

I 17  41 

3382.2 

-21 .21 

1 58  .04 

102.69 

3 

33 

47 

3330.96 

-17.91 

117.33 

244.90 

64.50 

4 29  18 

2731  .0 

-21 .20 

1 10.00 

77.31 

0 

U 

19 

3982 . 1 6 

-17.93 

165.37 

244.90 

64.51 

I 17  41 

3382.2 

-21 .21 

1 58 .04 

102.69 

3 

33 

47 

3330.96 

-17.91 

117.33 

244.90 

64.50 

4 29  18 

2731  .0 

-21 .20 

I 10 .00 

110.00 

6 

16 

6 

2824 . 36 

-29.48 

83.80 

249.94 

71  .86 

7 3 10 

2224.4 

'31  .67 

75  .28 

110.00 

2 

28 

10 

3536.76 

-7.08 

126.65 

238.63 

56.47 

3 27  7 

2936.8 

'11  .44 

I 20 . 2 7 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORGIT  CETERMINA T ION  ACCURACY 

TCE-1.5338  TRA-2.3695  TC3  -.1095  6AU  .0940  SCT  3J71.2  SCR  418.1  5C3  422.0  ST  1749.5  SR  I4J.2  SS  1846.9 

RCE  .0947  RRA  .2972  RC3  -.1861  FAU  .03150  RRT  -.8159  RRF  .8820  RTF  -.9619  CRT  -.9429  CRS  - .8967  CST  .9926 

FDE  2.8986  FRA  3.2557  FC3  - .8370  BSP  10402  SCB  3198.6  R23  -.1603  R13  .9632  LSA  2542.6  MSA  163.5  SSA  10.3 

BOE  1.5367  BRA  2.3880  6C3  .2159  FSP  -1235  SCI  3J89.6  SC2  240.4  THA  173.82  Etl  1754.6  El2  46.9  AlF  175.64 

LAUNCH  CATE  NOV  21  1968  FLIGHT  TIME  148.00  ARRIVAL  CATE  APR  18  1969 

HELICXENTRIC  CCNIC  DISTANCE  374,061 

RL  147.77  LAL  .00  LOL  58.75  VL  27.345  CAL  7.52  A2l  84.58  HCA  1 54 .82  SMA  126.58  ECC  .21143  INC  5.4?34  V]  30.151 

RP  108.11  LAP  2.30  LOP  213.67  VP  37,506  CAP  -8.90  A7P  94.91  TAl  149.26  TAP  304 .08  RCA  99.81  APO  1 55.34  V2  35.053 

RC  44.405  CL  26.95  CP  -13.83  7AL  46.04  7AP  22.61  ETS  37,97  7AE  157.43  ETE  277.15  7AC  112.53  ETC  17]. 85  CuP  18.06 

PLANETOCENTRIC  CONIC 

C3  31.958  VHL  5.653  OLA  32.45  RAL  6.67  RAO  6568.3  VEL  12.383  PTH  2.24  VHP  6.540  OPA  -9.20  RAP  23.22  ECC  1.5259 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 lAT  INJ  2 l<9NG 
73.46  23  36  35  4060.65  -18.96  171  .85  243.99  63.16  24  44  16  3460.6  -22-40  164.55 

106.54  3 56  7 3242.79  -18.94  111.18  243.98  63.15  4 50  ID  2642.8  -22.59  103.88 

73.46  23  36  35  4060.65  -18.96  171.85  243.99  63.16  24  44  16  3460.6  -22-40  164.55 

106.54  3 56  7 3242.79  -18.94  111.18  243.98  63.15  4 50  10  2642.8  -22-39  103-88 

110.00  5 40  3 2922.06  -27.22  90.51  248.02  68.46  6 28  45  2322.1  -29-90  82-33 

110.00  25545  3429.37  -11.07  120.89  239.34  57.45  35254  2829.4  -15.28  114.35 

differential  corrections  mid-course  EXECUTION  ACCURACV  ORBIT  OETERMJNA TION  ACCURACY 

TDE-1.5867  TRA-2.3099  TC3  -.0868  6AU  .0944  SCT  3209.J  SCR  511.2  SC3  460.1  ST  1812.6  SR  227.6  SS  1971.5 

RCE  .1879  RRA  .3456  RC3  -.2032  FAU  .03325  RRT  -.8751  RRF  .9366  RTF  -.9643  CRT  -.9943  CRS  -.9755  CST  .9929 

FOE  3.2236  FRA  3.3977  FC3  -.9006  BSP  10588  SCB  3249.6  R23  -.1813  R13  .9663  LSA  2682.8  MSA  162.9  SSA  9.0 

BOE  1.5998  BRA  2.3356  BC3  .2210  FSP  -1352  SGI  3240.4  SC2  245.1  THA  172.02  ELI  1826.7  El2  24.1  ALF  172.88 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


launch  cate  NOV  2\  196^1  FlICHT  TlMf  150.00  AffPIVAL  CATE  APR  20  1969 


HELIOCENTRIC  CONIC  CISTANCE  350. 77A 


Rl  147.77 

LAL  .00 

LOL 

5S.75 

VL  27.411 

cal 

7.29 

A7L  84.21 

HCA  158.03 

SHA 

127.01 

ECC  .20589 

INC  5.7850 

VI 

30 . 1 5 1 

RP  108.15 

LAP  2.16 

LOP  216.88 

VP  37.542 

CAP 

-8.29 

A7P  95.37 

TAL  149.23 

TAP 

307.25 

RCA  100.86 

APO  153.17 

V2 

55.040 

RC  45.309 

OL  29.11 

CP  - 

16.50 

7AL  47.25 

7AP 

25.79 

ETS  39.64 

7AE  154.95 

ETE 

281  .54 

7aC  114.08 

ETC  173.29 

CLP 

-20.10 

PlANETOCEnTRIC  CONIC 

C3  31.732 

VHL  5.633 

CLA 

54.31 

RAl  5.35 

RAC 

6568.3 

VEL  12.374 

PTH  2.23 

VHP 

6.275 

OPA  -11.16 

RAP  23,39 

ECC 

1 .5222 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIME 

iNj  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIMC 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

69.76 

23  8 12 

4129.99 

-20.01 

177.80 

243.11 

61.53 

24 

17 

2 

3530.0 

-23.66 

170.54 

1 10.24 

4 13  59 

3169.88 

-20.00 

106.13 

243.10 

61.52 

5 

6 

48 

2569.9 

-23.64 

98.88 

69.76 

23  8 12 

4129 

.99 

-20.01 

177.80 

243.11 

61.53 

24 

17 

2 

3550.0 

-23.66 

170.54 

1 10.24 

4 13  59 

3169.88 

-20.00 

106.13 

243.10 

61.52 

5 

6 

48 

2569.9 

-23.64 

98  .88 

i 

69 . 76 

23  8 12 

4129.99 

-20.01 

177.80 

243.11 

61  .53 

24 

17 

2 

3530.0 

-23.66 

170.54 

1 10.24 

4 13  59 

3169 

.88 

-20.00 

106.13 

243.10 

61  .52 

5 

6 

48 

2569.9 

-23.64 

98.88 

CIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

* 

TCe-1 .6594 

TRA-2.2441 

TC3  - 

.0661 

BAU  .0989 

SOT  3238.9  SCR  647.8  SC3  - 

498.6 

ST  1880.4 

SR  351.4 

55 

2107.5 

■ 

ROE  .3115 

RRA  .4108 

RC3  - 

.2235 

FAU  .03473 

RRT 

.9121  RRT 

.9682  RTF  - 

.9666 

CRT  -.9997 

CRS  -.9943 

CST 

.9932 

FCE  3.6021 

FRA  3.5156 

FC3  - 

.94  76 

BSP  10781 

SOB  3303.1  R23  - 

.1969  R13 

.9696 

LSA  2841 .5 

MSA  164.1 

SSA 

7.6 

BCE  2 .6884 

BRA  2.2814 

6C3 

.2331 

FSP  -1471 

SCI  3292.7  S02  261.2  THA  269.59 

Eli  1913.0 

El2  8.5 

alf 

169.42 

LAUNCH  CATE  NOV  21  1968 

flight  time  152.00 

ARRIVAL  DATE 

APR 

22  1969 

HELIOCENTRIC  CONIC 

DISTANCE  387.466 

Rl  147.77 

LAL  .00 

LOL 

58.75 

VL  27.471 

CAL 

7.08 

A7L  83.74 

HCA  161 .23 

SMA 

127.42 

ECC  .20078 

INC  6.2628 

VI 

30.151 

RP  108.19 

LAP  2.01 

LOP  220.08 

VP  37,574 

CAP 

-7.70 

A7P  95.93 

TAL  149.21 

TAP 

310.44 

RCA  101 .84 

APO  153.00 

V2 

35.027 

RC  46.364 

OL  31.69 

GP  - 

20.04 

7AL  48 .80 

7AP 

29.56 

ETS  41.95 

7AE  151.58 

ETE 

284.43 

7aC  115.59 

ETC  175.30 

CLP 

-22.20 

PLANETOCENTRIC  CONIC 

C3  32.058 

VHL  5.662 

OLA 

36.50 

RAL  3.66 

RAO 

6568.3 

VEL  12.387 

PTH  2.24 

VHP 

6, 

.061 

OPA  -13.94 

RAP  25.89 

ECC 

1 .5276 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

f TI^C 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

65.95 

22  39  54 

4197 

.28 

-21 .08 

183.78 

242.28 

59.49 

23 

49 

52 

3597.3 

-24.97 

176.60 

- 

114 .05 

4 28  47 

3107 

.72 

-21 .06 

101 .85 

242.27 

59.48 

5 

20 

35 

2507.7 

-24.95 

94.67 

- 

65.95 

22  39  54 

4197 

.28 

-21 .08 

183.78 

242.28 

59.49 

23 

49 

52 

3597.3 

-24.97 

176.60 

1 

114.05 

4 28  47 

3107 

.72 

-21 .06 

101 .85 

242.27 

59.48 

5 

20 

35 

2507.7 

-24.95 

94  .67 

65.95 

22  39  54 

4197.28 

-21 .08 

183.78 

242.28 

59.49 

23 

49 

52 

3597.3 

-24.97 

1 76 . 60 

114.05 

4 28  47 

3107 

.72 

-21 .06 

101 .85 

242.27 

59.48 

5 

20 

35 

2507.7 

-24,95 

94 .67 

" 

OIFFEREnTIAl  CORffECTICNS  MIO-COUffS£  EXECUTION  ACCU^ACV  ORBIT  DETERHINA TION  ACCORAC^^ 


TDE- 

1.7571 

TRA-2.J719 

TC3 

-.0502 

BAU 

.1078 

SCT 

3261.9 

SCR 

843.2 

SC3 

534.0 

ST 

1958.2 

SR 

525.5 

SS 

2254.3 

ROE 

.4849 

RRA  .4975 

RC3 

-.2466 

FAU 

.03552 

RRT 

-.9340 

RRT 

.9847 

RTF 

-.9687 

CRT 

-.9976 

CRS 

-.9989 

CST 

•9936 

FOE 

4.0389 

FRA  3.5801 

PC3 

-.9592 

BSP 

10985 

see 

3369.1 

R23 

-.2032 

R13 

.9732 

LSA 

3027.3 

MSA 

167,0 

SSA 

6.1 

BOE 

I .8228 

BRA  2.2282 

6C3 

.2516 

FSP 

-1580 

SCI 

3356.4 

SC2 

292.7 

THA 

166.32 

ELI 

2027.2 

El2 

34  .8 

alf 

165 .01 

LAUNCH 

CATE 

NOV  21  1968 

Flight 

TIME 

154.00 

ARRIVAL 

CATE 

APR 

24  1969 

HELIOCENTRIC  CONIC  CISTANCE  394.137 

Rl  147.77  LAL  .00  LCX  58.75  VL  ?7 . 5e6  CAL  6.88  A7l  83.07  HCA  164,43  5MA  127.79  ECC  .19609  INC  6.9282  V1  30.151 

RP  108.23  LAP  1.86  LOP  223.29  vP  37.602  CAP  -7.12  A7P  96.68  TAl  149.21  TAP  313.64  RCA  102.73  APO  152.85  V2  35.013 

RC  47.558  CL  34.86  CP  -24.88  ?Al  50.83  7AP  34.24  ET5  45.01  2AE  146.97  ETE  286.00  2AC  U7 .02  ETC  1 78 . 1 9 CLP  -24.32 

Plane tocentric  conic 


C3  33,258 

VHL  5.767 

CLA  39.14 

RAL  1 . 38 

RAC  6568.3 

VEL  12.435 

PTH  2.25 

VHP  5.929 

CPA  -17.91 

RAP  28.95 

ECC  I .5473 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  ,77 

22  9 46 

4267.85 

-22.09 

190.24 

241 .48 

56.84 

23  20  53 

3667.9 

-26.29 

183,19 

- 

118.23 

4 40  46 

3055.68 

-22.08 

98.26 

241  .47 

56.83 

5 31  41 

2455.7 

-26.28 

91  .21 

61 .77 

22  9 46 

4267.85 

-22.09 

190.24 

241  .48 

56.84 

23  20  53 

3667.9 

-26.29 

183 . 19 

_ 

118.23 

4 40  46 

3055.68 

-22.08 

98.26 

241  .47 

56.83 

5 31  41 

2455. f 

-26.28 

91  .21 

= 

61  .77 

22  9 46 

4267.85 

-22.09 

190.24 

241  .48 

56.84 

23  20  53 

3667.9 

-26.29 

183.19 

118.23 

4 40  46 

3055,68 

-22.08 

98.26 

241  .47 

56.83 

5 31  41 

2455,7 

-26.28 

91  .21 

- 

CIFFEREnTIAl  CCWRECTICNS  MIO-COURSE  execution  ACCURACV  orbit  CETERHInATION  ACCURACr 

TOE-1.9014  TRA-2.0918  TC3  -.0400  BAU  .1214  SCT  3278.7  SCR  1118.7  SC3  558.2  ST  2053.0  SR  774.4  SS  2403.3 

RCE  .7429  RRA  .6096  RC3  -.2701  FAU  .03496  RRT  -.9466  RRF  .9926  RTF  -.9705  CRT  -.9954  CRS  -.9999  CST  .9941 

FOE  4.5201  fra  3.5330  FC3  -.9101  BSP  Il27l  SC6  3464.3  R23  -.1977  Rl3  .9775  lSA  3249.8  MSA  171.8  55A  4.7 

BOE  2.0414  BRA  2.1788  6C3  .2731  FSP  -1661  SCI  3447.2  SC2  343.1  THA  161.92  ElI  2193.1  El2  69.4  AlF  J59.40 


LAUNCH  CATE  NOV  21  1968  FLIGHT  TIME  156.00  ARRIVAL  CATE  APR  26  1969 


HELIOCENTRIC 

CONIC 

DISTANCE  400. 

784 

RL  147.77 

LAL 

.00 

LOL  58.75 

VL  27.577 

CAL  6.70 

A7L  82.07  HCA  167.62 

SMA  128.14 

ECC  .19179 

INC  7.9262 

VI 

30. 1 51 

RP  108.27 

LAP 

I .69 

LOP  226.49 

VP  37.626 

CAP  -6.57 

A7P  97.74 

TAl  149.22 

TAP  316.84 

RCA  103.56 

APO  152.71 

V2 

35.000 

RC  48.883 

CL 

38.95 

CP  -31.71 

2al  53.63 

7AP  40.34 

ETS  48.97 

7AE  140.46 

ETE  286.68 

7aC  118.27 

EK  182.53 

ClP 

'26.36 

PLANETOCENTRIC  CCNIC 

C3  36.089 

VHL 

6.007 

OLA  42.43 

RAL  358.10 

RAO  6568.4 

VEL  12.548 

PTH  2.27 

VHP  5.954 

CPA  -23.62 

RAP  33.10 

ECC 

1 .5939 

LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

56.98 

21 

35  21 

4347.96 

-22.87 

197.69 

240.64 

53.23 

22  47  49 

3748.0 

-27.49 

190  .89 

123.02 

4 

48  59 

3016.81 

'22.85 

95.52 

240.63 

53.23 

5 39  16 

2416.8 

-27.47 

88.72 

56.98 

21 

35  21 

4347.96 

-22.87 

197.69 

240.64 

53.23 

22  47  49 

3748.0 

-27.49 

190.89 

123.02 

4 

48  59 

3016.81 

-22.85 

95.52 

240.63 

53.23 

5 39  16 

2416.8 

-27.47 

88.72 

56.98 

21 

35  21 

4347.96 

'22.87 

197.69 

240.64 

53.23 

22  47  49 

3748.0 

-27.49 

190.89 

123.02 

4 

48  59 

3016.81 

'22.85 

95.52 

240.63 

53.23 

5 39  16 

2416.8 

-27.47 

88.72 

differential 

. CORRECTIONS 

MID-COURSE  EICECUTION  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TDE'2.1420 

TRA- 

-2.0035 

TC3  -.0394 

BAU  . 1 388 

SCT  3298.1  SCR  1501.6  SC3 

555.8 

ST  2185.6 

SR  1 1 38 . 3 

SS 

2533.9 

ROE  1.1545 

RRA 

.7443  RC3  -.2851 

FAU  .03165 

RRT  - 

.9537  RRT 

.9961  RTF  - 

.9725 

CRT  -.9942 

CR5-J .0000 

CST 

.9947 

FOE  4.9899 

FRA 

3.2744 

fC3  -.7592 

BSP  1 1 726 

see  3623.8  R23  - 

.1788  R13 

.9828 

LSA  3530.1 

MSA  177.9 

SSA 

3.3 

BOE  2.4333 

BRA 

2.1373 

0C3  .2878 

FSP  -1666 

SCI  3600.1  SC2 

413.7  THA  156.20 

Eli  2461.9 

El2  108.4 

alf 

152.57 

106 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69) 


LAUNCH  CATE  NOV  21  196fl 


flight  TIHC  158.00 


arrival  cate  APR  28  1969 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOt  58.75 

RP  108.31  LAP  1 .53  LOP  229.68 

RC  50.327  GL  44.48  GP  -41.61 

planetocentric  conic 


DISTANCE  407.403 

VL  27.623  gal  6.54  A7l  80.40  HCA  170.80  SMA  128.45  ECC  .18789  INC  9.6017  VI  30,151 

VP  37.648  GAP  -6.02  A7P  99.48  TAL  149.23  TAP  320.04  RCA  104.31  APO  1 52 . 58  V2  34.987 

7Al  57.72  7AP  48.65  CTS  54.16  7AE  130.95  ETE  287.36  7AC  118.99  ETC  189.43  ClP  -27.91 


C3  42.681 

VHL  6.533 

CLA  46.62 

RAl  352.89 

RAO  6568.6 

VEL  12.808 

PTH  2.33 

VHP  6.333 

OPA  -31 .83 

RAP  39.53 

ECC  1.7024 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51  .27 

20  52  33 

4448.22 

-22.84 

206.81 

239.45 

48.18 

22  6 41 

3848.2 

-28.03 

200.48 

128.73 

4 50  14 

3001 .29 

-22.83 

94.08 

239.44 

48.17 

5 40  15 

2401.3 

-28.02 

87.76 

51  .27 

20  52  33 

4448.22 

-22.84 

206.81 

239.45 

48.18 

22  6 41 

3848.2 

-28.03 

200.48 

128.73 

4 50  14 

3001.29 

-22.83 

94.08 

239.44 

48.17 

5 40  15 

2401.3 

-28.02 

87.76 

51  .27 

20  52  33 

4448.22 

-22.84 

206.81 

239.45 

48.18 

22  6 41 

3848.2 

-28.03 

200.48 

128.73 

4 50  14 

3001 ,29 

-22.83 

94.08 

239.44 

48.17 

5 40  15 

2401  .3 

-28.02 

87.76 

differential  CORRECTIONS 

MID' 

-COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE- 

-2.6181 

TRA- 

-1 .9099 

TC3 

-.0545 

BAU 

.1549 

SCT 

3550.4 

SGR  2003.1 

SC3 

498.0 

ST 

2409.8  SR 

1665.8 

SS 

2588.7 

ROE 

I .8612 

RRA 

.8675 

RC3 

- .2659 

FAU 

.02326 

RRT 

-.9574 

RRF 

.9971 

RTF 

-.9753 

CRT 

-.9942  CRS 

-.9999 

CST 

.9958 

FOE 

5.2682 

FRA 

2.6558 

FC3 

-.4718 

BSP 

12485 

see 

3903.5 

R23 

-.1451 

R13 

.9891 

tSA 

3905.1  MSA 

184.5 

SSA 

2.0 

BOE 

3.2122 

BRA 

2.0977 

6C3 

.2714 

FSP 

-1509 

SCI 

3871 .2 

SC2 

500.9 

THA 

149.65 

Eli 

2925.8  El2 

147.7 

alF 

145.40 

LAUNCH  DATE  NOV  21  1968 


flight  TIME  160.00 


arrival  date  APR  30  1969 


HELIOCENTRIC  CCNIC 


DISTANCE  413.982 


RL  147.77 

LAL 

.00 

La  58.75 

VL  27.664 

gal  6.59 

A7L  76.98 

HCA 

173.97 

SMA  128.73 

ECC  .18439 

INCl 3.0208 

Vl 

30.151 

RP  108.36 

LAP 

1 .36 

LOP  232.88 

VP  37.666 

CAP  -5.50 

ATP  102.95 

tal 

149.24 

TAP  323.21 

RCA  105.00 

APO  152.47 

V2 

34.974 

RC  51 .881 

GL 

52.22 

GP  -56.04 

7AL  64 .09 

7AP  60.19 

ETS  62.42 

7AE 

116.79 

ETE  291 .01 

TAC  118.49 

ETC  201 .91 

CLP 

-27.1 3 

Planetocentric  conic 

C3  61,411 

VHL 

7.837 

OLA  51.74 

RAl  343.49 

RAD  6569.1 

VEL  13.519 

PTH 

2.47 

VHP  7.725 

DPA  -43.00 

RAP  51.54 

ECC 

2.0107 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

44.70 

19 

53  16 

4591 ,02 

-20.23 

218.23 

236.60 

41,30 

21  9 47 

3991 .0 

-26.14 

212.77 

135.30 

4 

34  29 

3039.10 

-20.22 

95.02 

236.59 

41.29 

5 25  8 

2439.1 

-26.13 

89.57 

44,70 

19 

53  16 

4591 .02 

-20.23 

218.23 

236.60 

41.30 

21  9 47 

3991 .0 

-26.14 

212.77 

135.30 

4 

34  29 

3039.10 

-20.22 

95.02 

236.59 

41.29 

5 25  8 

2439.1 

-26.13 

89.57 

44.70 

19 

53  16 

4591 .02 

-20.23 

218.23 

236.60 

41.30 

21  9 47 

3991 .0 

-26.14 

212.77 

135.30 

4 

34  29 

3039.10 

-20.22 

95,02 

256.59 

41.29 

5 25  8 

2439.1 

'26.13 

89.57 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCORACV 


ORBIT  DETERMINATION  ACCURACV 


TOE- 

-3,8866 

TRA-1 .8152 

TC3 

-.0923 

BAU 

.1538 

SCT 

3562.2  SGR  2462.0 

SG3 

351  ,0 

ST 

2913.5 

SR 

2278.8 

SS 

2436.6 

ROE 

3.0928 

RRA  .7958 

RC3 

-.1630 

FAU 

.00782 

RRT 

-.9581  RRF 

.9948 

RTF 

-.9821 

CRT 

-.9951 

CRS 

-.9996 

CST 

.9976 

FOE 

4.9348 

FRA  1.5754 

FC3 

-.1103 

BSP 

13832 

see  4330.2  R23 

-.0962  R13 

.9953 

LSA 

4425.3 

MSA 

188.3 

SSA 

1 .1 

BOE 

4.9670 

BRA  1.9820 

6C3 

,1873 

FSP 

-1104 

SGI 

4290.5  SG2 

585.5 

THA 

145.76 

ELI 

3694.6 

EL2 

176.9 

AlF 

142.00 

LAUNCH  DATE  NOV  21  1966 


flight  time  162.00 


ARRIVAL  CATE  HAV  2 1969 


HELIOCENTRIC  CONIC 

RL  147.77  LAL  .00  LOL  58.75  VL  27.701  GAL 

RP  108.40  LAP  1.18  LOP  236.07  VP  37.681  GAP 

RC  53.536  GL  61.64  GP  -75.03  7AL  74.47  7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  420,460 

6.28. A7L  66.25  MCA  177.07  SHA  128.99  ECC  .18139  INC23.7468  Vl  30.151 
-5.00  A7P  113.72  Tal  149.20  TAP  326.27  RCA  105.59  APO  152*39  V2  34.961 
75.06  ETS  99.78  7AE  95.62  ETE  325.25  7AC  116.65  ETC  247.38  CLP  -3.12 


C3  158.786 

VHL 

12.601 

OLA  54.82 

RAL  325.43 

RAD  6570.7  VEL  16.737 

PTH  2.90 

VHP  13.631 

DPA  -53.42 

RAP 

80.34 

ECC  3.6132 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

40.88 

18 

29  58 

4817.95 

-10.09 

229.80  228.24 

35.81 

19  50 

15 

4218.0 

- 

16,53 

225.35 

139.12 

3 

33  44 

3216.34 

-10.08 

101.14  228.22 

35.81 

4 27 

20 

2616.3 

- 

16.52 

96.69 

40.88 

18 

29  58 

4817.95 

-10.09 

229.80  228.24 

35.81 

19  50 

15 

4^18.0 

- 

16.53 

225.35 

139.12 

3 

33  44 

3216.34 

-10.08 

101.14  228.22 

35.81 

4 27 

20 

2616.3 

- 

16.52 

96.69 

40.88 

18 

29  58 

4817.95 

-10.09 

229.80  228.24 

35.81 

19  50 

15 

4218.0 

- 

16.53 

225.35 

139.12 

3 

33  44 

3216.34 

-10.08 

101.14  228.22 

35.81 

4 27 

20 

2616.3 

- 

16.52 

96.69 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TD-10.0652 

TRA- 

-1 .4280 

TC3  -.2210 

BAU  .4784 

SGT  4746.1  SGR 

513.4  SC3 

152.4 

ST  4589.1 

SR 

211  .0 

SS  2026.3 

ROE  .3410 

RRA 

-.6039 

RC3  -.0440 

FAU- .01533 

RRT  -.0454  RRF 

.0875  RTF  - 

.9990 

CRT  -.6831 

CRS 

-.6931 

CST  .9999 

FOE  3.7772 

FRA 

.4353 

FC3  .0836 

BSP  14905 

see  4773.8  R23  - 

.0416  R13 

.9991 

LSA  5018.5 

MSA 

155.8 

SSA  .9 

BDE10.0710 

BRA 

1 .5505 

6C3  .2253 

FSP  -495 

SGI  4746.1  SG2 

512.8  THA  179.72 

ELI  4591.3 

EL2 

154.0 

AlF  178.20 

LAUNCH  DATE  NOV  21  1968 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  lOL  58.75 

RP  108.43  LAP  1.00  LOP  239.25 

RC  55.282  Gl  -53.76  CP  59.60 

Planetocentric  conic 


flight  time  164.00 


arrival  date  mat  4 1969 


distance  428.059 

VL  27.735  CAL  5.98  A7L  153.34  HCA  181.12  SMA  129.22  ECC  .17668  INC63.3462  Vl  30.151 

VP  37.694  CAP  -4.24  ATP  26.66  TAL  J49.87  TAP  351  .00  RCA  106.39  APO  152.05  V2  34.948 

tal  83.93  TAP  85.68  ETS  190.61  TAC  75.74  ETE  325.42  TAC  93.87  ETC  40.23  ClP  81.43 


C3  934.125 

VHL  30.563 

OLA  -55.50 

RAL  12.96 

RAO  6572.9 

VEL  32.487 

PTH  3.49 

VHP  39.992 

OPA  69.63 

RAP  191 .63 

ECC16.3733 

LNCH  ATMTH 

LNCH  TIME 

t-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.05 

9 39  5 

2363.63 

-.17 

67.96 

283.06 

145.50 

10  18  28 

1763.6 

6.42 

63.83 

139.95 

18  43  48 

751.77 

-.16 

298.16 

283.08 

145.50 

18  56  19 

151  .8 

6.43 

294.03 

40.05 

9 39  5 

2363.63 

-.17 

67.96 

283.06 

145.50 

10  18  28 

1763.6 

6.42 

63.83 

139.95 

18  43  48 

751.77 

-.16 

298.16 

283.08 

145.50 

18  56  19 

J5J  .8 

6.43 

294.03 

40.05 

9 39  5 

2363.63 

-.17 

67.96 

283.06 

145.50 

10  18  28 

1763.6 

6.42 

63.83 

139.95 

18  43  48 

751 .77 

-.16 

298.16 

283.08 

145.50 

18  56  19 

151  .8 

6.43 

294 .03 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE  5.3968 

TffA-4.5646 

TC3 

-.1600 

BAU  4.0335 

SCT 

2064,4 

SGR 

3785.5  SC3 

76.8 

ST 

1109.0 

SR 

1166. 8 

SS 

1042.0 

ROE-3.2309 

RRA10.0319 

RC3 

.2806 

FAU- .071 58 

RRT 

-.9348  RRF 

.9982  RTF 

-.9544 

CRT 

-.8236 

CRS 

-.9880 

CST 

.9012 

FOE-1 .0373 

FRA  2.3184 

FC3 

.0663 

BSP  1 4923 

see 

4311.8 

R23 

-.0199  R13 

.9998 

LSA 

1853.9 

MSA 

489.8 

SSA 

.5 

BOE  6.2900 

BRAll .0215 

BC3 

.3230 

FSP  -273 

SGl 

4262.3 

SC2 

651 .4  THA 

117.71 

Eli 

1537.3 

El2 

477.4 

alf 

133.23 

107 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL  4.  1968-69) 


LAUNCH  CATE  NOV  Si  1966 


flight  time  166.00 


ARRIVAL  DATE  «AV  6 1969 


HELIOCENTRIC  CONIC 


RL 

147.77 

LAL 

.00 

LOL 

56, 

.75 

VL 

27.764 

GAL 

RP 

106.47 

LAP 

.62 

LOP 

242. 

.44 

VP 

37.704 

GAP 

RC 

57.109 

GL 

-52.62 

GP 

73. 

.39 

TAL 

64.52 

TAP 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC 

INJ  ATMTM 

INJ  TIME 

12  16  5 

1814.25 

16.06 

34.44 

266.60 

126.66 

12  46 

19 

19  23  52 

5776.35 

16.07 

270.66 

266.62 

126.65 

21  0 

9 

12  16  5 

1614.25 

18.06 

34.44 

266.60 

126.66 

12  46 

19 

19  23  52 

5776.35 

16.07 

270.66 

266.62 

128.05 

21  0 

9 

12  16  5 

1614.25 

16.06 

34.44 

266.60 

128.86 

IS  46 

19 

19  23  52 

5776.35 

18.07 

270,66 

1^6.62 

128.85 

21  0 

9 

CORRECTIONS 

MIO-COURSC  eXCCOTlON  ACCOffACr 

TC3 

-.0766  BAU 

.1596 

PC3 

.1956  FAU 

.00644 

FC3 

-.0965  BSP 

15311 

6C3 

.2110  FSP 

-662 

planetocentric  conic 
C3  56.636  VHL  7.526  CLA  -42.24 


57.24 

122.76 

57.24 

122.76 

57.24 

122.76 


launch  date  NOV  21  1966 
HELIOCENTRIC  CONIC 

RL  147.77  LAL  .00  LOt  56.75  VL  27.790 

RP  106.51  LAP  .64  LOP  245.62  VP  37.712 

RC  59.010  CL  -31.65  CP  59.03  7AL  48.62 

Planetocentric  conic 

C3  23.653  VHL  4.663  OLA  -21.64  RAL  30.26 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  12  30  36  1505.36  1.59 

90.00  16  10  20  5646.42  27.96 

100.00  13  36  53  1291 .45  .03 

100.00  19  46  44  5337.59  29.75 

110.00  14  13  37  1176.30  -3.72 

110.00  21  26  29  5025.50  34.17 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7027  TRA-1.6165  TC3  .0036  6AU  .2670 
ROE  -.5155  RRA-2.9976  RC3  .6443  FAU  .03259 
FOE  .6661  fra  4.1365  FC3-1.1926  BSP  14663 

BOE  .6715  BRA  3.5062  BC3  .6443  FSP  -1467 


LAUNCH  DATE  NOV  21  1966 
HELIOCENTRIC  CONIC 

RL  147.77  LAL  .00  LOL  58.75  VL  27.613 

RP  106.55  LAP  .45  LOP  246.60  VP  37.7|6 

RC  60.976  CL  '17.06  CP  49.16  TAL  41.43 

Planetocentric  conic 

C3  17,879  VHL  4.226  OLA  -7.67  RAL  25.26 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 

90.00  10  0 45  1941.66  -12.15 

90.00  20  0 15  5076.33  24.22 

100.00  II  16  16  1691.49  -13.15 

100.00  21  25  23  4603.74  25.30 

110.00  12  17  53  1504.90  -15.61 

no. 00  22  42  17  4563.09  26.16 

differential  CORRECTIONS 
TOE  -.5616  TRA-1.4004  TC3  -.0259  8AU  .2674 
ROE  -.6194  RRA-2.5621  RC3  1.1162  PAU  .05494 
FOE  1.6312  FRA  5.6417  FC3-2.6600  BSP  13613 

BOE  .6362  BRA  2.9196  BC3  I.I165  FSP  -2320 

LAUNCH  DATE  NOV  21  1966 

HELIOCENTRIC  CCNIC 

RL  147.77  LAL  .00  LOL  56.75  VL  27.633 

RP  106.56  LAP  .26  LOP  25l .96  VP  37.722 

RC  63.000  Cl  -7.66  CP  42.32  7AL  36.76 

Planetocentric  conic 

C3  16.246  VHL  4.031  OLA  .76  PAL  22.05 

LNO^  A7MTH  LNCH  TIME  L-I  tlM£  INJ  LAT 

90.00  6 43  4 2169.55  -16.95 

90.00  20  52  23  4766.35  17.75 

100.00  10  4 46  1926.02  -19.92 

100.00  22  13  23  4525.11  16.71 

110.00  11  13  49  1709.57  -22.51 

110.00  23  20  46  4314.03  21.29 

differential  corrections 

TOE  -.4745  TRA-l.lDOl  TC3  -.1074  BAU  .2541 
ROE  -.6626  RRA-2.2669  PC3  1.1647  FAU  .07372 
FOE  2.5400  fra  7.3232  FC3-3.9279  BSP  12520 
BOE  .6315  BRA  2.5197  BC3  1.1697  FSP  -3066 


DISTANCE  433.974 

5.96  A2l  102.54  MCA  183.78  SNA  129,43 
-3,90  A7P  77.49  TAL  149.50  TAP  333.26 
74.91  ETS  303.51  7AE  109.37  ETE  69.61 


RAL  37.66  PAD  6569.0  VEL  13.341  PTH  2.44  VHP  10.694 


ECC  .17527  INC12.5402  VI  50.151 
RCA  106.75  APO  152.12  V2  34.936 
7AC  67.27  ETC  143.75  CLP  -24.33 

OPA  68.69  RAP  320.97  ECC  1.9321 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1214.3 

5176.3 

1214.3 

5176.3 

1214.3 

5176.3 


22.95 

22.97 

22.95 

22.97 

22.95 

22.97 


26.10 
264 . 32 
26,10 
264 . 32 
26.10 
264.32 


ORBIT  OETERHINATION  ACCURACY 


SCT  3345.3 

SCP  3633.9  SG3  216.6 

ST 

1353.0  SP 

ni2.4 

SS 

762,4 

RPT  .9691 

ART  -.9969  PTF  -.9651 

CPT 

.6490  CPS 

.9746 

CST 

.9457 

see  4940.6 

P23  -.0371  PI 3 -.9992 

LSA 

1649.6  MSA 

477.8 

SSA 

1.1 

SCI  4902.7 

SC2  612.2  THA  47.46 

ELI 

1667.0  EL2 

471  .5 

alf 

36.47 

flight 

TIME  166.00 

arrival 

DATE 

MAT 

a 1969 

DISTANCE  440.424 


CAL  3.90 

ATL  95.30 

HCA  106.90 

SNA  129.62  ECC 

.17319 

INC 

5.2962 

VI 

30.151 

CAP  -3.43 

ATP  64.74 

TAL  149.47 

TAP  336.37  RCA 

107.17 

APO 

152.06 

V2 

34.923 

TAP  67,66 

ETS  320.94 

TAE  124.56 

ETE  60.42 

TAC 

91.03 

ETC 

153.12 

CLP 

-42.93 

PAD  6566 .0 

VEL  12.043 

PTH  2.15 

VHP  6.560  OPA 

56.62 

RAP 

343.05 

ECC 

1.3693 

INJ  LONC 

INJ  PT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

.21 

254.72 

118.26 

12  55  41 

905.4 

5.36 

353.55 

265,70 

262.69 

94.65 

19  44  29 

5046.4 

26.31 

257,06 

343.61 

253.65 

119.69 

13  56  24 

691 .4 

4.01 

337.06 

242.97 

262.63 

95.09 

21  15  42 

4737.6 

29.66 

234.17 

332.54 

251.50 

124.00 

14  33  13 

576.3 

.76 

326.33 

219.37 

262.93 

69.11 

22  50  15 

4425.5 

33.67 

210.16 

MIO-COUPSC  EXECUTION  ACCURACY 

ORBIT  OETEPMINATION  ACCURACY 

SCT  2449.0  SCP  3934.3  SC3  472.5 

ST 

1076.6 

SR 

1291.6 

SS 

1063.9 

PRT  . 

,9613  «F  - 

.9994  RTF 

.9662 

CPT 

.9265 

CRS 

.9962 

CST 

.9556 

SCB  4634.3  P23  - 

.0566  P13  - 

.9960 

LSA 

1964.5 

MSA 

323.3 

SSA 

3.2 

SCI  4596.2  SC2  577.0  THA  56.55 

ELI 

1652.7 

EL2 

317.2 

alf 

50.54 

FLIGHT  TIME  170.00 

arrival  date 

MAT 

10  1969 

DISTANCE  446.! 

901 

CAL  5.63 

ATL  92.57 

HCA  190.06 

SMA  129.76 

ECC 

.17132 

INC 

2.5720 

VI 

30.151 

GAP  -2.96 

ATP  67.47 

TAL  149.45 

TAP  339.51 

RCA 

107,54 

APO 

152.01 

V2 

34.911 

TAP  65.07 

ETS  330,10 

TAE  134.35 

ETE  63.59 

TAC 

93.65 

ETC 

155.61 

CLP 

-49.86 

PAD  6567.7 

VEL  11.601 

PTH  2.09 

VHP  5.116 

OPA 

46.01 

RAP 

351 .20 

ECC 

1 .2942 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

24.69 

243.66 

115.76 

10  33  6 

1341  .7 

-6.56 

16.03 

224.65 

247.01 

74.67 

21  24  54 

4476.3 

21 .91 

216.94 

5.99 

243.15 

117.09 

11  46  29 

1091.5 

-9.42 

359.19 

204.32 

246.66 

73.53 

22  45  27 

4203.7 

22.60 

196.41 

350.31 

241.64 

120.71 

12  42  56 

904.9 

ni  .62 

343.71 

164.96 

245.61 

69.60 

23  56  20 

3963.1 

25.17 

177.10 

MIO-COUPSC  EXECUTION  ACCURACV 


SCT  2061 .4  SCR 

3725.6 

SC3  742.2 

ST 

953.6  SP 

1345.6 

SS 

1441  .6 

RRT  .9546  PPF 

-.9994 

RTF  -.9566 

CPT 

.9666  CPS 

.9975 

CST 

.9637 

see  4256.0  P23 

-.0604 

PI 3 -.9976 

LSA 

2161.6  MSA 

195.4 

SSA 

6.2 

SCI  4223.4  SC2 

541.7 

THA  61 .65 

ELI 

1637.6  EL2 

194.9 

AlF 

54.96 

Flight  time 

172.00 

arrival 

DATE  ' 

MAT 

12  1969 

CAL 

CAP 

7AP 


DISTANCE  453.366 

5,77  A7L  91.14  HCA  193.23  SNA  129.92 
-2.49  ATP  66.69  TAL  149.43  TAP  342.66 
65.16  ETS  337.27  TAE  141.04  ETE  66.64 


ECC  .16972  INC  1.1434  VI  30.151 
RCA  107.67  APO  151.97  V2  34.900 
7AC  95.56  ETC  157.40  CLP  -55.36 


RAO  6567.7  VEL  11.732  PTH 
INJ  LONC  INJ  RT  ASC 


2.07  VHP  4,390  OPA  41.46  RAP  354.67  ECC  1.2674 


39.90 

205.91 

20.11 

166.27 

2.43 

166.94 


240,23 

259.92 

239.62 

239.49 

236.54 

236.16 


INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

111.44 

9 19  33 

1569.5 

-15.67 

32.56 

67,57 

22  12  10 

4166.4 

14.56 

196.69 

112.76 

10  36  52 

1326.0 

-16.67 

12.02 

66.26 

23  26  48 

3925.1 

15.35 

179.09 

116.43 

11  42  19 

1109.9 

-16.76 

355.26 

62.60 

24  32  42 

3714.0 

17.45 

161 .91 

MIO-COUPSC  EXECUTION  ACCURACY 
SCT  1705.2  SCR  3494.0  SC3  990.5 
RRT  .9420  PPF  -.9992  PTF  -.9433 
SCB  3667.9  P23  -.0571  R13  -.9976 
SCI  3653.2  SC2  516.9  THA  64.82 


ORBIT  OETEPMINATION  ACCURACV 
ST  621.6  SR  1370.1  SS  1610.9 

CPT  .9643  CRS  .9975  CST  .9942 

L$A  2411.5  MSA  127.7  SSA  10.2 

ELI  1592.7  El2  124.6  AlF  59.24 
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LAUNCH  CATE  NOV  21  1968  FtI(WT  TIME  I7A.00  ARRIVAL  DATE  MAT  U 1969 


HELIOCENTRIC  CONIC  DISTANCE  459.820 


RL  147.77 

LAL  .00 

La  58.75 

VL  27.851 

GAL  5.73 

ATL  90.26 

HCA  196.40 

SMA 

130.04 

ECC  .16840 

INC  .2592 

Vl 

30.151 

RP  108.62 

LAP  .07 

LOP  255.15 

VP  37.724 

GAP  -2.03 

ATP  89.75 

TAL  149.40 

TAP 

345.80 

RCA  108.14 

APO  151.94 

V2 

34.889 

RC  65.076 

CL  -1  .83 

GP  37.37 

TAL  38 .02 

TAP  67.11 

ETS  343.12 

TAE  145.76 

ETE 

91.29 

TAC  95.88 

ETC  159,01 

CLP 

-60.70 

PLANETOCENTRIC  CONIC 

C3  15.707 

VHL  3.963 

DlA  6.42 

RAL  1 9 .88 

RAO  6567.6 

VEL  11.709 

PTH  2.06 

VHP 

3.948 

OPA  36.40 

RAP  356.44 

ECC 

1 .2585 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 51  57 

2358.46 

-22.78 

50.81 

239.03 

107.29 

8 

31  16 

1758.5 

-20.20 

43.08 

90.00 

21  26  7 

4602,07 

12.63 

194.81 

236.50 

64.45 

22 

42  49 

4002.1 

9.09 

187.92 

100.00 

9 16  21 

2086.25 

-23.79 

30.43 

238.67 

108.65 

9 

51  7 

1486.3 

-21 .02 

22.73 

100.00 

22  44  24 

4349.51 

13.59 

175.75 

236.02 

63.12 

23 

56  54 

3749.5 

9.87 

168.93 

110.00 

10  31  35 

1850.82 

-26.49 

11.44 

237.56 

112.44 

11 

2 25 

1250.8 

-23.22 

3.81 

110.00 

23  45  40 

4157.71 

16.12 

159.76 

234.59 

59.44 

24 

54  58 

3557.7 

11.94 

153.15 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3790 

TRA  -.8205 

TC3  -.2193 

BAU  .2426 

SCT  1324.9  SCR  3284.2  SC3  1212.2 

ST  654.6 

SR  1366.0 

SS 

2138.2 

ROE  -.7132 

RRA-2.0523 

RC3  1.1345 

FAU  .08959 

RRT  , 

.9130  RRF  - 

.99$9  RTF  - 

.9143 

CRT  .9903 

CRS  .9973 

CST 

.9977 

FOE  3.4732 

FRA  8.5938 

FC3-4.9380 

BSP  11460 

see  3541,4  R23  - 

.0487  8J3  - 

.9977 

LSA  2618.4 

MSA  100.6 

SSA 

13.8 

eOE  .8076 

BRA  2.2103 

BC3  1.1555 

FSP  -3786 

SCI  3505.0  SC2  ! 

506.5  THA  69.33 

ELI  1512.5 

El2  82.0 

alf 

64.53 

LAUNCH  DATE  NOV  21  1968 

flight  time  176.00 

ARRIVAL  DATE 

MAY 

16  1969 

HELIOCENTRK 

: CONIC 

DISTANCE  466.251 

RL  147.77 

LAL  .00 

La  58.75 

VL  27.865 

CAL  5.69 

ATL  89.66 

HCA  199.58 

SMA 

130.14 

ECC  .16736 

INC  .3414 

Vl 

30.151 

RP  108.65 

LAP  -.11 

LOP  258.33 

VP  37.725 

CAP  -1.58 

ATP  90.32 

TAL  149.34 

TAP 

348.92 

RCA  108.36 

APO  151.92 

V2 

34.878 

RC  67.198 

GL  2.40 

CP  33,61 

TAL  37.99 

TAP  70.29  ETS  347.94 

TAE  149.07 

ETE 

97.27 

TAC  95.60 

ETC  160.51 

CLP 

-66.11 

PLAfCTOCENTRIC  CONIC 

C3  15.552 

VHL  3.944 

DLA  10.35 

RAL  18.32  RAO  6567.6 

VEL  11.702 

PTH  2.06 

VHP 

3.649 

DPA  32.24 

RAP  356.80 

ECC 

1 .2560 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 14  43 

2483.09 

-25.05 

59.23 

238.64 

103.66 

7 

56  6 

1883.1 

-22.92 

51  .21 

90.00 

21  50  54 

4472.95 

8.73 

187.33 

234.70 

62.96 

23 

5 27 

3872.9 

5.04 

180.60 

100.00 

8 41  12 

2204.16 

-26.12 

38.41 

238.34 

105.07 

9 

17  56 

1604.2 

-23.80 

30.38 

100.00 

23  7 6 

4227.11 

9.71 

168.73 

234.17 

61.59 

24 

17  33 

3627.1 

5.84 

162.08 

210.00 

10  1 7 

1954.08 

-28.98 

18.44 

237.35 

108.97 

10 

33  41 

1354.1 

-26.12 

10.43 

210.00 

0 7 36 

4049.96 

12.29 

153.75 

252.64 

57.85 

1 

15  6 

3450.0 

7.96 

147.34 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TDE  -.2625  TRA  -.5386  TC3  -.3550  8AU  .2363  SCT  925.6  SCR  3095.1  SC3  1407.8  ST  450.0  SR  1341.3  SS  2420.8 

ROE  -.7221  RRA-1,8854  RC3  1.0798  FAU  .10290  RRT  .8296  RRT  -.9984  RTF  -.8315  CRT  .9929  CRS  .9969  CST  .9988 

FOE  4.3809  FRA  9.6840  FC3-5.7278  0SP  10409  SC6  3230.5  R23  -.0342  R13  -.9979  LSA  2802-2  MSA  96.0  SSA  15.3 

0OE  .7683  0RA  1.9608  0C3  1.1366  FSP  -4404  SCI  3191.4  SC2  501.1  THA  75.71  ELI  1413.9  El2  50.9  AlF  7]. 55 


LAUNCH  DATE  NOV  21  1968  FLIGHT  TIME  178.00  ARRIVAL  DATE  MAV  10  1969 

heliocentric  CONIC  DISTANCE  472.662 

RL  147.77  LAL  .00  LOL  58.75  Vt  27.877  CAL  5.67  A7L  89.22  MCA  202.75  SMA  130.23  ECC  .16657  INC  .7816  VI  30.151 

RP  108.68  LAP  '.30  LOP  261.50  VP  37.724  GAP  -1.14  A7P  90.72  TAL  149.27  TAP  352.02  RCA  108.53  APO  151.92  V2  34.867 

RC  69.360  GL  5.50  GP  30.61  7AL  38.22  7AP  74.31  ETS  351  .95  7AE  151.23  ETE  104.74  7AC  94  .75  ETC  161.91  ClP  -71.68 

PLANETOCENTRIC  CONIC 

C3  15.567  VHL  3.945  OLA  13.24  RAL  17,16  RAO  6567.6  VEL  11.703  PTH  2.06  VHP  3.438  OPA  28.63  RAP  356.40  ECC  1 .2562 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 45  53 

2580.36 

-26.44 

66.01 

238.60 

100.53 

7 28  54 

1980.4 

-24.72 

57.77 

90.00 

T2  10  31 

4376.11 

5.69 

181 .83 

233.72 

62.21 

23  23  27 

3776. 1 

1 .93 

175.18 

100.00 

8 14  8 

2295.76 

-27.59 

44.83 

238.35 

102.00 

8 52  24 

1695.8 

-25.65 

36.56 

100.00 

23  24  57 

4135.94 

6.72 

163.62 

233.15 

60.80 

24  33  53 

3535.9 

2.76 

157.05 

110.00 

9 37  54 

2033.64 

-30.61 

24.06 

237.48 

106.01 

10  11  48 

1433.6 

-28.11 

15.75 

110.00 

0 21  56 

3970.82 

9.39 

149.46 

231 .53 

56.98 

1 27  47 

3370.8 

4.98 

143.15 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  -.1207  TRA  -.2456  TC3  -.5055  0AU  .2372  SCT  569.2  SCR  2912.1  SC3  1573.7  ST  207.2  SR  1296.2  SS  2653.2 

ROE  -.7128  RRA'1.7427  RC3  1 .0216  FAU  .11430  RRT  .4900  RRF  -.9978  RTF  -.4929  CRT  .9934  CRS  .9962  CST  .9972 

FOE  5,2140  FRA10.5826  FC3-6.3567  0SP  9485  SC0  2967.2  R23  -.0121  R13  -.9978  LSA  2958.4  MSA  lOl.l  SSA  15.4 

0OE  .7229  BRA  1.7599  0C3  1.1398  FSP  -4965  SCI  2925.8  SC2  493.9  THA  84.37  ELI  1312.5  EL2  23.4  alF  80.97 

LAUNCH  DATE  NOV  21  1968  FLIGHT  TIME  180.00  ARRIVAL  CATE  MAT  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  479.051 

RL  147.77  lAL  .00  La  58.75  Vl  27.886  CAL  5.67  A7l  88.88  HCA  205.92  SMA  130.29  ECC  .16605  INC  1.1182  Vl  30.151 

RP  108,72  LAP  -.49  LOP  264.67  VP  37.722  CAP  -.70  ATP  91.01  TAL  149.17  TAP  355.09  RCA  108.66  APO  151.93  V2  34.858 

RC  71.560  CL  7.86  CP  28.11  TAL  38.50  TAP  78.91  ETS  355.33  TAE  152.35  ETE  113.36  TAC  93.45  ETC  163.19  CtP  -77.41 

PLANETOCENTRIC  CONIC 

C3  15.675  VHL  3.959  OLA  15.45  RAL  16.29  RAO  6567.6  VEL  21  .707  PTH  2.06  VHP  3.288  OPA  25.38  RAP  355.50  ECC  1.2580 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 22  38 

2659.56 

-27.30 

71.65 

238.74 

97.83  7 6 

57 

2059.6 

- 

25.93 

63.25 

90.00 

22  26  49 

4300.02 

3.26 

177.56 

233.21 

61 .86  23  38 

29 

3700.0 

-.53 

170.93 

100,00 

7 52  26 

2369.94 

-28.52 

#50.14 

238.53 

99.35  8 31 

56 

1769.9 

26.94 

41.70 

100.00 

23  39  42 

4064 .88 

4.35 

159.68 

232.62 

60.40  24  47 

27 

3464.9 

.37 

153.15 

110.00 

9 19  31 

2097.46 

-31.72 

28.70 

237.79 

103.47  9 54 

29 

1497.5 

29.54 

20.17 

110.00 

0 33  2 

59i0.12 

7.12 

146.23 

230.90 

56.48  1 38 

12 

3310.1 

2.67 

139.97 

)IFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  .0440 

TRA  .0577 

TC3  -.6694 

BAU  .2451 

SCT 

540.8  SCR  2728.5  SC3  1706.9 

ST  70.5 

SR 

1235.0 

SS 

2840.0 

ROE  -.6897 

RRA-1 .6139 

RC3  .9590 

FAU  .12330 

RRT 

-.4580  RRF  - 

.9971  RTF  .4562 

CRT  -.9499 

CRS 

.9954 

CST 

-.9675 

FOE  5.9483 

FRAU. 2852 

FC3-6.81D0 

BSP  8705 

see  2781.6  R23 

.0169  R13  -.9969 

LSA  3095.7 

MSA 

109.3 

SSA 

15.0 

BOE  .6911 

BRA  1.6150 

BC3  1.1695 

FSP  -5436 

SCI 

2740.1  SC2 

478.7  THA  95.35 

ELI  1236.8 

El2 

22.0 

alf 

93.11 

109 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUHCH  CAJt  NOV  1966  TtlCHT  TIME  18^.00  ARRIVAL  CATE  MAT  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  405.418 

Rt  147.77  LAL  .00  LOt  58.75  VL  27.894  GAL  5.68  A7l  88. 6J  MCA  209.09  SMA  130.35  ECC  .16579  INC  1.3862  Vl  30.151 

RP  108.74  LAP  '.67  LOP  267.84  VP  37,719  CAP  -.27  A7P  91.21  TAL  149.04  TAP  358.13  RCA  108.74  APO  151.96  V2  34.848 

RC  73.792  CL  9.7l  CP  25.93  7AL  38.77  7AP  83.92  ETS  358.18  7AE  152.48  ETC  122.51  7AC  91.86  ETC  164.34  CLP  -03.23 

Plane tocentric  conic 

C3  15.845  VHL  3.981  CLA  17.19  RAL  15.63  RAO  6567.6  VEL  11.715  PTH  2.06  VHP  3.185  OPA  22.37  RAP  354.28  ECC  1.2608 


LNCH  ATMTH 

LNCH  TIME 

L-I  lim 

INJ  LAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 3 20* 

2726.21 

'27.83 

76.46 

238.99 

95.48 

6 48  47 

2126.2 

'26.77 

67.95 

90.00 

22  40  51 

4238.28 

1.27 

174.12 

233.05 

61.71 

23  51  30 

3638.3 

'2.52 

167.49 

100.00 

7 34  35 

2431 .99 

'29.12 

54.65 

238.83 

97.05 

8 15  7 

1832.0 

-27.84 

4.6.00 

100.00 

23  52  18 

4007.74 

2.42 

156.53 

232.39 

60.20 

24  59  6 

3407.7 

-1.57 

150.01 

110.00 

9 4 36 

2150.32 

-32.49 

32.63 

238.20 

101 .26 

9 40  26 

1550.3 

'30.60 

23.92 

110.00 

0 42  42 

3862.17 

5.31 

143.69 

230.59 

56.18 

1 47  4 

3262.2 

.84 

137.47 

differential  CORRECTIONS  MIO'COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .2273  TRA  .3674  TC3  -.8422  6AU  .2603  SOT  929.0  SCR  2537.6  SC3  1802.0  ST  367.5  SR  1157.4  SS  2977,4 

ROE  -.6535  RRA-1.4911  RC3  .8950  FAU  .13001  RRT  ',$607  RRF  -.9960  RTF  .8612  CRT  '.9878  CRS  .9942  CST  '.9983 

FOE  6.5450  FRA11.7664  FC3-7.1032  BSP  8201  SC0  2702.3  R23  .0470  R13  -.9950  LSA  3213.3  MSA  118.0  S5A  14.5 

BOE  .6919  BRA  1.5357  6C3  1 .2290  FSP  -5820  SCI  2664.5  SC2  450.4  THA  108.02  ElI  1213.1  El2  54.5  AlF  107.4  5 

launch  DATE  NOV  21  1968  FtlCHT  TIME  184.00  ARRIVAL  DATE  MAY  24  1969 


HELIOCENTRIC  CONIC  DISTANCE  491.762 


RL  147,77 

LAL  .00 

LOL  58.75 

VL 

27.899 

CAL  5.70 

ATL  88.39  MCA 

212.26 

SMA 

130.38 

ECC  .16577 

INC 

1.6055 

Vl 

30.151 

RP  108.77 

LAP  -.86 

LOP  271 ,00 

VP 

37.7J4 

CAP  .16 

ATP  91.36 

TAL 

148.88 

TAP 

1.15 

RCA  108.77 

APO 

152.00 

V2 

34.839 

RC  76.053 

CL  11.19 

CP  23.96 

TAL 

38.99 

TAP  89.16 

ETS  .60 

TAE 

251. 7J 

ETE 

131 ,42 

TAC  90.07 

ETC 

165.34 

CLP 

-89.08 

PLANETOCENTRIC  CONIC 

352-87 

C3  16.068 

VHL  4.008 

OLA  18.59  RAL 

13.14 

RAO  65«7.6 

VEL  11.724  PTH 

2.07 

WP 

3.123 

OPA  19.53 

RAP 

ECC 

1.2644 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

tNJ  RT  ASC 

INJ 

1 ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

- 

90.00 

5 47  1 

2783.76 

-28.13 

80.64 

239.32 

93.40 

6 

33  25 

2183.8 

- 

27.36 

72.06 

- 

90.00 

22  53  15 

4187.06 

-.38 

171,26 

233.07 

61.69 

24 

3 2 

3587.1 

'4.16 

164.62 

100.00 

7 19  36 

2485.24 

-29.51 

58.57 

239.21 

95.02 

8 

1 1 

1885.2 

- 

28-50 

49.91 

: 

100.00 

0 7 18 

3960.82 

.83 

153.96 

232.39 

60.12 

J 

23  19 

3360.8 

-3.15 

147.43 

I 

110.00 

8 52  17 

2195.26 

'33.04 

36.02 

238.69 

99,33 

9 

28  52 

1595.3 

- 

31  .40 

27.18 

I 

110.00 

0 51  6 

3823.56 

3.85 

141.67 

230.51 

56.01 

1 

54  50 

3223.6 

-.64 

135.46 

- 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .4245 

TRA  .6787 

TC3'1 .0184 

BAU 

.2818 

SCT  1443.0  SCR  2340.1 

SC3  1857.2 

ST  680.5 

SR 

1067.1 

SS 

3069.8 

ROE  -.6070 

RRA- 1.3724 

RC3  .8269  FAU 

.13380 

RRT 

,9435  RRF 

.9947 

^ RTF 

.9459 

CRT  -.9882 

CRS 

.9925 

CST 

-.9993 

: 

FOE  6.9888 

FRA 12. 0252 

FC3-7.2090 

BSP 

8054 

SCB  2749.2  R23  . 

,0677 

' R13  ' 

.9926 

LSA  3318.0 

MSA 

126.5 

SSA 

14,0 

I 

BOE  .7407 

BRA  1.5310 

BC3  1.3118 

FSP 

'6083 

SCI  2718.2  SC2  411.6 

1 THA  120,9B 

Eli  1262.6 

EL2 

88.0 

ALF 

122.39 

- 

LAUNCH  DATE  1 

MOV  21  1968 

flight  TIME  186.00 

arrival 

, DATE 

MAY 

26  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  498.084 

RL  147.77 

LAL  .00 

LOL  58.75 

VL 

27.902 

CAL  5.74 

ATL  08.21 

HCA 

215.43 

SMA 

130.41 

ECC  .16601 

INC 

J .7892 

VI 

30  . J 5 1 

- 

RP  108.80 

LAP  -1 .04 

LOP  274.17 

VP 

37.709 

CAP  .59 

ATP  91.46 

TAL 

148.70 

TAP 

4.13 

RCA  108.76 

APO 

152.05 

V2 

34,831 

RC  78 . 340 

CL  12.38 

CP  22.15 

TAL 

39.16 

tap  94.52  ETS  2.64 

TAE 

150.21 

ETE 

139.50 

TAC  88.21 

ETC 

166.16 

CLP 

'94.80 

PLANETOCENTRIC  CONK 

i 

C3  '|6.338 

VHL  4.042 

OLA  19-75 

RAL 

14.79 

RAO  6567.7 

VEL  11.735 

PTH 

2.07 

VHP 

3.097 

DPA  16.86 

RAP 

351  .41 

ECC 

1 .2609 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

! TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 33  2 

2034.47 

- 

28.28 

84,34 

239.73 

91.55 

6 

20  17 

2234.5 

'27.76 

75.71 

: 

90.00 

23  4 25 

4143.94 

'1.77 

168.05 

233.28 

61.73 

24 

15  29 

3543.9 

-5.54 

162.20 

= 

100.00 

7 6 53 

2531.87 

' 

29.73 

62.01 

239.66 

93.22 

7 

49  5 

1931.9 

28.97 

53.29 

100.00 

0 17  12 

3921.77 

'.50 

151.82 

232.57 

60.11 

1 

22  34 

3321 .8 

-4.47 

145.28 

110.00 

8 42  0 

2234 .28 

- 

33.43 

39.00 

239.25 

97.60 

9 

19  14 

1634.3 

'32.02 

30.06 

- 

110.00 

0 58  34 

3792.13 

2.65 

140.02 

230.61 

55.91 

2 

1 46 

3192.1 

-1  .84 

133.02 

differential  CCRRECTICNS  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  .6300  TRA  .9864  TC3-1.1906  BAU  .3082  SCT  1982.6  SCR  2137.4  SC3  1871.5  ST  998.5  SR  966.9  SS  3117.4 

ROE  -.5519  RRA-1.2565  RC3  .7573  FAU  .13483  RRT  -.9674  RRF  -.9927  RTF  .9718  CRT  -.9864  CRS  .9901  CST  '.9996 

FOE  7.2637  FRA12.0586  FC3-7.1449  BSP  8331  SCB  2915.4  R23  .0723  R13  -.9911  LSA  3410.5  MSA  134.4  S5A  13.6 

BOE  .8376  BRA  1.5975  BC3  1.4110  FSP  -6225  SCI  2891 .6  SC2  371.3  THA  132.78  ElI  1385.2  El2  114.5  AlF  135.94 

LAUNCH  DATE  NOV  21  1968  FLIGHT  TIME  188.00  ARRIVAL  DATE  MAY  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  504.383 

RL  147.77  LAL  .00  LOL  58.75  VL  27.903  GAL  5.79  A7t  88.05  HCA  218.60  SMA  130.41  ECC  .16648  INC  1.9464  Vl  30-151 

RP  108.82  LAP  '1.21  LOP  277.33  VP  37.705  GAP  1.01  ATP  91.52  TAL  148.48  TAP  7.08  RCA  108.70  APO  152.13  V2  34.824 

RC  80.651  CL  13.36  CP  20.46  TAL  59.26  TAP  99.87  ETS  4.36  TAE  148.17  ETE  146.42  TAC  86.38  ETC  166.80  ClP-100.54 

PLANETOCENTRIC  CONIC 


C3  16.655 

VHL 

4.081 

OLA  20.72  RAL  14.55 

RAO  6567. 

7 VEL  11.T49  PTH 

2.07 

VHP 

3, 

.103 

OPA  14.34 

RAP 

349.97 

ECC 

J .2741 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

, INJ  RT  ASC  INJ 

ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

20  57 

2879.90 

-28.32 

87.66 

240.21 

89.89 

6 

8 

57 

2279.9 

- 

28 .03 

79.01 

90.00 

23 

14  37 

4107.31 

'2.95 

166.81 

233.64 

61.82 

24 

23 

4 

3507.3 

-6.70 

160.1  3 

100,00 

6 

56  1 

2573.38 

-29,85 

65.09 

240.19 

91.60 

7 

38 

54 

1973.4 

- 

29.51 

56.33 

100,00 

0 

26  11 

3889.06 

-1.61 

150.02 

232.89 

60.15 

1 

31 

0 

3289.1 

-5.57 

143.47 

110.00 

8 

33  23 

2268.75 

-33.71 

41,65 

239.89 

96.06 

9 

11 

12 

1668.8 

- 

32.50 

32.63 

110.00 

1 

5 18 

3766.46 

1.67 

138.68 

230.84 

55.85 

2 

8 

4 

3166.5 

-2.82 

132.40 

OIFFERENTIAt 

. CORRECTIONS 

MIO-COURSC  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TDE  .8390 

TRA 

1.2865 

TC3-I.3527 

BAU  .3376 

SCT  2517,1  SCR 

1936.1 

SC3  1849.7 

ST  1313.1 

SR 

062.2 

SS 

3120.0 

ROE  -.4918 

RRA-1.1461 

RC3  .6046 

FAU  .13261 

RRT 

-.9752  RRF 

-.9901 

RTF 

.9821 

CRT  -.9830 

CRS 

.9865 

CST 

-.9997 

FOE  7.3831 

FRAU  .9030 

rC3-6.S933 

BSP  8969 

SCB 

3175.6  R23 

.0645 

R13  - 

,9906 

LSA  3498.2 

MSA 

141  .6 

SSA 

13.4 

BOE  .9726 

BRA 

1.7230 

eC3  I.516I 

FSP  -6221 

SCI 

3157,1  SC2 

341.7 

' TH*  J42.61 

ELI  1565.3 

EL2 

132.9 

ALF 

146.09 

no 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  » 


LAUNCH  DATE  NOV  21  1 96S  TlIGHT  TIME  190.00  ARRIVAL  DATE  MAt  30  1969 

HELIOCENTRIC  CONIC  CISTANCE  510.659 

RL  147.77  LAL  .00  LOt  56.75  VL  27.903  CAL  5.66  A7t  6T.92  HCA  221.77  SMA  130.41  ECC  .16720  INC  2.0631  VI  50.151 

RP  106.64  lap  '1,39  LOP  260.50  VP  37.696  CAP  1.43  A7P  91.55  TAL  146.23  TAP  9.99  RCA  106.61  APO  152.77  V2  34.616 

RC  67.961  CL  14.16  CP  16.69  7Al  39.30  7AP  105.11  ET5  5.60  7AE  145.79  ETE  152.14  7AC  64.65  ETC  167.27  ClP'105.99 

PLAnETOCENTRIC  CONK 

C3  17.070  VHL  4.126  OLA  21.53  RAL  14. 4J  RAO  6567.7  VEL  11  .765  PTH  7.06  VHP  3.136  OPA  12.01  RAP  346.63  ECC  I .2601 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

- INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 10  26 

2921 .09 

-26.27 

90.66 

240.77 

66.36 

5 59  9 

2321  .1 

'26.20 

62.01 

90.00 

23  24  2 

4076.10 

-3.95 

165.06 

234.12 

61,94 

24  3r56 

3476.1 

-7.66 

156.36 

100.00 

6 46  42 

2610.60 

'29.69 

67.67 

240.79 

90.14 

7 30  13 

2010.6 

'29.55 

59.09 

100.00 

0 34  25 

3661  .62 

'2.54 

146.51 

233.33 

60.21 

1 36  47 

3261 .6 

-6.46 

141 .95 

110.00 

6 26  10 

2299.64 

'33.90 

44.04 

240.60 

94.66 

9 4 29 

1699.6 

'32.69 

34.95 

110.00 

1 11  27 

3745.55 

.67 

137.59 

231 .21 

55.63 

2 13  52 

3145.5 

'3.62 

131 .36 

hfferential  corrections 

MIC- 

COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  1.0454 

TRA  1.5740 

TC3-1  .5007 

BAU  .3692 

SCT 

3027.1  SCR 

1736,9  SC3 

1794.3 

ST  1614.4 

SR  754.7 

SS 

3100.7 

ROE  -.4273 

RRA-1 .0405 

RC3  .6165 

FAU  .12660 

RRT 

'.9766  RRF 

-.9664  RTF 

.9673 

CRT  -.9773 

CRS  .9609 

CST 

-.9998 

FOE  7.3396 

FRAl 1.5679 

FC3-6.54I2 

BSP  9912 

see 

3491 .0  R23 

.0504  R13 

-.9913 

LSA  3573.2 

MSA  146.5 

SSA 

13.1 

BOE  1.1294 

BRA  1.6666 

BC3  1.6224 

FSP  '6130 

SCI 

3475.9  SC2 

324.4  THA 

150.42 

ELI  1776.1 

EL2  145.5 

alf 

155.27 

LAUNCH  DATE  NOV  71  1966  FLIGHT  TIME  197.00  ARRIVAL  DATE  JUN  I 1969 

HELIOCENTRIC  CONIC  DISTANCE  516.911 

RL  147.77  LAL  .00  La  56.75  VL  27.901  CAL  5.94  A7L  67.60  HCA  224.93  SNA  130.40  ECC  .16617  INC  2.2039  VI  30.151 

RP  106.66  LAP  '1.56  LOP  263.66  VP  37.669  CAP  1.64  A7P  91.56  TAL  147.95  TAP  12.66  RCA  106.47  APO  152.33  V2  34.610 

RC  85.326  CL  14.61  CP  17.41  7AL  39.26  7AP  110. J7  ETS  6.99  7AE  143.25  ETE  156.76  7AC  63.11  ETC  167,56  CLP'111.19 

PLANETOCENTRIC  CONIC 

C3  17.437  VHL  4.J76  OLA  22.22  RAL  14.37  RAO  6567.7  VEL  11.762  PTH  2.06  VHP  3.200  OPA  9.66  RAP  347.45  ECC  1.2670 


LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 1 22 

2956.62 

-26,17 

93.43 

241.40 

67,00 

5 50 

41 

2356.6 

-26.29 

64.77 

90.00 

23  32  47 

4049.55 

-4.60 

163.57 

234.71 

62.06 

24  40 

16 

3449.6 

'6.50 

156.65 

100.00 

6 36  44 

2644.90 

-29.67 

70.41 

241.47 

66.61 

7 22 

49 

2044.9 

-29.72 

61  .61 

100.00 

0 42  2 

3636.71 

-3.31 

147.25 

233.69 

60.27 

1 46 

1 

3236.7 

-7,24 

140.67 

ito.oo 

6 20  6 

2327.66 

-34,04 

46.22 

241.36 

93.37 

a 56 

56 

1727.7 

-33.19 

37.08 

110.00 

1 17  6 

3726.71 

.23 

136.71 

231.66 

55.62 

2 19 

16 

3126.7 

-4.26 

130.50 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.2460 

TRA  I. 6475 

TC3-1 .6305 

BAU  .4012 

SCT 

3503.7  SCR 

iiiZ.T  SC3  17J4.7 

ST  1697.3 

SR  650.2 

SS 

3045.1 

ROE  -.3621 

RRA  -.9426  RC3  .5514 

FAU  .12261 

RRT 

-.9747  RRF 

-.9613  RTF 

.9900 

CRT  -.9662 

CRS  .9724 

CST 

-.9996 

FOE  7.1732 

FRAU. 1092 

FC3-6.0676 

BSP  11022 

see 

3632.4  R23 

.0369  RJ3  - 

.9920 

LSA  3642.9 

MSA  154.9 

SSA 

12.6 

BOE  1 .2976 

BRA  2.0741 

0C3  1.7212 

FSP  -5946 

SCI 

3619.1  SC2 

316.6  THA  156.47 

ELI  1999.6 

EL2  154.2 

alf 

I6I .53 

LAUNCH  GATE 

NOV  21  1966 

flight  time 

194.00 

ARRIVAL  DATE 

JUN 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  523.139 

RL  147.77  LAL  .00  La  56.75  VL  27.697  GAL  6.04  A7L  87.69  HCA  226.10  SMA  130.37  ECC  .16937  INC  2.3119  VI  30.151 

RP  108.68  LAP  -1.72  LOP  266.62  VP  37.661  CAP  2.26  A7P  91.54  TAL  147,63  TAP  15.73  RCA  106.29  APO  152.45  V2  34 .604 

RC  67.691  CL  15.33  CP  16.05  7AL  39.20  7AP  115.00  ETS  7.97  7AE  U0.66  ETE  160.45  7AC  61.79  ETC  167.74  ClP-116.09 

PLANETOCENTRIC  CONIC 

C3  17.909  VHL  4.232  DlA  22.61  RAl  14.41  RAO  6567.7  VEL  11.602  PTH  2.09  VHP  3.266  DPA  7.96  RAP  346.47  ECC  1.2947 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

4 53  30 

2993.65 

-28.02 

95.97 

242.11 

65.74 

5 43 

24 

2393.6 

-26.32 

67.32 

90.00 

23  40  57 

4027.12 

'5.51 

162.31 

235.40 

62.16 

24  46 

4 

3427.1 

-9.20 

155.56 

100.00 

6 31  57 

2676.22 

-29.80 

72.73 

242.23 

67.56 

7 16 

33 

2076.2 

-29.62 

63.93 

100.00 

0 49  7 

3819-76 

'3.95 

146.21 

234.54 

60.35 

1 52 

47 

3219.6 

'7.67 

139.62 

IIO.OO 

8 15  9 

2353.35 

'34.12 

AS. 22 

242.24 

92.19 

6 54 

23 

1753.3 

'33.44 

39.05 

110.00 

1 22  24 

3715.42 

-.28 

136.02 

232.26 

55.82 

2 24 

20 

3115.4 

'4.77 

129.60 

HFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .4365 

TRA  2.10ea 

TC3- 1.7396 

BAU  .4326 

SCT 

3941.6  SCR 

1361.2  SC3 

1616.5 

ST  2156.0 

SR  552.2 

SS 

2966 . 9 

ROE  -.2964 

RRA  -.6536 

RC3  .4909 

FAU  .11522 

RRT 

-.9695  RRF 

-.9742  RTF 

.9916 

CRT  -.9539 

CRS  .9566 

CST 

-.9996 

FOE  6.9146 

FRAIO.5705 

FC3-5.5699 

BSP  12196 

see 

4176.6  R23 

.0263  R13 

-.9926 

LSA  3706.1 

MSA  160.9 

SSA 

12.7 

BOE  1 .4691 

BRA  2.2732 

6C3  1.6077 

FSP  -5666 

SCI 

4164.5  SC2 

320.3  THA 

161 .12 

ELI  2221.7 

El2  160.9 

ALF 

166.21 

LAUNCH  DATE  NOV  21  1966  FLIGHT  TIME  196.00  ARRIVAL  DATE  JUN  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  529.343 

RL  147.77  LAL  .00  La  56.75  VL  27.692  CAL  6.15  A7L  67.59  HCA  231 .26  SMA  130.54  ECC  ,17082  INC  2.409T  VI  30.151 

RP  106.90  LAP  '1.66  LOP  269.99  VP  37.672  CAP  2.66  ATP  91.51  TAL  147.26  TAP  16.54  RCA  106.07  APO  152.60  V2  34.799 

RC  90,065  CL  15.76  CP  14,79  TAL  39,07  TAP  119.55  ETS  6.79  7AE  136.17  ETE  163.36  7AC  60.72  ETC  167.60  ClP'120.67 

PLANETOCENTRIC  CONIC 

C3  16.439  VHL  4.294  OLA  23.32  RAL  14.52  RAO  6567.7  VEL  11.625  PTH  2.09  VHP  3.394  OPA  6.26  RAP  345.71  ECC  1.3035 

LNCH  ATMTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONC  INJ  HT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 46  45  3025.96  '27.63  96.32  242.90  64.57  5 37  IJ  2426.0  '26.50  69.66 

90.00  23  46  36  4006.43  -6.11  161.26  236.19  62.30  24  55  25  3406.4  '9.77  154  .49 

100.00  6 26  14  2705.16  '29.70  74,66  243,07  66.46  7 II  20  2105.2  '29.66  66.06 

100.00  0 55  44  3604.45  -4.46  145.37  235,29  60.41  1 59  8 3204.5  '6.37  136.76 

110.00  6 11  6 2377.11  '34,17  50.06  243.16  91.09  6 50  44  1777.1  '33.64  40.67 

110.00  1 27  21  3705.29  -.67  135.49  232,93  55.62  2 29  7 3105.3  -5.15  129.27 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.6215  TRA  2.3527  TC3-1 .6272  0AU  .4631  SCT  4339.2  SCR  1226.7  SC3  1512.6  ST  2394.7  SR  463.0  SS  2676.3 

ROE  -.2375  RRA  -.7739  RC3  .4357  FAU  .10691  RRT  -.9612  RRF  -.9646  RTF  .9925  CRT  -.9309  CRS  .9369  CST  -.9996 

FOE  6.5931  FRA  9.9676  FC3-5.0196  BSP  13369  SC6  4509.2  «23  .0166  R13  -.9931  USA  3769.0  MSA  166.6  SSA  12.5 

BOE  1.6366  BRA  2.4767  BC3  1 .6764  F5P  -5376  SGI  4497.4  SC2  326.3  THA  164.71  ELI  2433.4  EL2  166.4  ALF  169.75 
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LAUNCH  DATE  NOV  Zi  1963  fLiCMT  TIME  19d.00  ARRIVAL  CATE  JUN  7 1969 

heliocentric  conic  distance  535. 

Rl  147.77  LAL  .00  lOL  59.75  VL  27,336  CAL  6.23  A7L  37,60  MCA  ^34.4^  SNA  130.29  CCC  .17252  INC  2.4991  VI  30.151 

RP  103,91  LAP  -2.03  LOP  293.15  VP  37.664  CAP  3.09  A?P  91.45  TAL  146.90  TaP  21.35  RCA  107.91  APO  152.77  V2  34.795 

RC  92.449  CL  16.09  CP  13.64  7AL  39.99  lAP  123.92  ETS  9.47  2AE  135.79  ETE  165.72  2AC  79.92  ETC  167.77  CLP-124.94 

planetocentric  conic 


C3  19.033 

VHL 

4.363 

CLA  23.75 

RAL  14.70 

RAO  6567.9 

VEL  11.950 

PTH  2.10 

VHP 

3.521 

DPA  4.79 

RAP  345.19 

ECC  1.3132 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

41  1 

3056.12 

-27,62 

100.50 

243.77 

93.50 

5 

31  57 

2456.1 

-29.23 

91  .99 

90.00 

23 

55  47 

3993.19 

-6.59 

160.40 

237.07 

62.40 

25 

2 20 

3393.2 

-10.23 

153.61 

100.00 

6 

21  31 

2732.12 

-29.57 

76,97 

243.99 

95.42 

7 

7 3 

2132.1 

-29.99 

69.06 

100.00 

1 

1 55 

3792.43 

-4.97 

144.70 

236.13 

60.47 

2 

5 7 

3192.4 

-9.76 

139.09 

110.00 

9 

7 54 

2399.26 

-34.19 

51.81 

244.^ 

90.07 

9 

47  54 

1799.3 

-33.90 

42.59 

110,00 

1 

32  0 

3699.05 

-.95 

135.11 

233.69 

55.93 

2 

33  39 

3099.1 

-5.42 

129.99 

OIPFERCNTIAl  corrections  HIO-COURSE  execution  accuracy  orbit  OETERHINATICW  ACCURACY 

TOE  1.7967  TRA  2.5999  TC3-J .9990  BAU  .4905  SCT  4699.2  SCR  1090.6  SC3  1404,6  ST  2610.0  SR  395.1  SS  2782.5 

ROE  -.1909  RRA  -.7040  RC3  .3949  PAU  .09T69  RRT  -.9495  RRT  -.9519  RTF  .9929  CRT  -.9940  CRS  .9014  CST  -.9999 

FOE  6.2451  fra  9.4020  FC3-4.4435  BSP  14457  SOB  4924.1  Rg3  .Ol 37  Rl3  -.9935  LSA  5930.6  MSA  171.9  SSA  12.5 

BOE  1.9059  BRA  2.6929  8C3  1.9279  FSP  -5019  SCI  4912.5  SC2  334.3  THA  167.51  ELI  2632.9  Et2  171.1  AlF  172.45 

LAUNCH  DATE  NOV  21  1969  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  9 1969 

HELIOCENTRIC  conic  DISTANCE  541.676 

RL  147.77  lAL  .00  LOL  59.75  VL  27.979  CAL  6.43  A2L  97.42  HCA  237.59  SHA  130.24  ECC  .17449  INC  2.5919  Vl  30.151 

RP  103,92  LAP  -2.19  LOP  296.31  VP-  37.655  CAP  3.51  ATP  91.39  TAL  146.49  TAP  24.09  RCA  107.51  APO  152.96  V2  34.791 

RC  94.940  CL  16.33  OP  12.60  TAL  39.64  TAP  127,90  ETS  10.05  TA£  133.56  ETC  167.59  TAC  79.39  ETC  167.69  ClP-129. 91 

plai«tocentric  conic 

C3  19.696  VHL  4.439  OLA  24. J2  RAL  I4._95  RAO  €567.9  VEL  11,37$  PTH  2.11  VHP  3.666  DPA  3.52  RAP  344.97  ECC  J.324J 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  A^ 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 36  15 

3094.29 

-27.59 

102.52 

244.72 

92.51 

3 27  39 

2494.3 

-29.14 

93.94 

90.00 

0 6 26 

3991.22 

-6,97 

159.72 

239.02 

62.49 

I 12  47 

3391 .2 

-10.60 

152.92 

- 

100,00 

6 17  41 

2737.26 

-29.42 

79.73 

244.99 

94.45 

7 3 39 

2157.3 

-29.99 

69.95 

100,00 

1 7 41 

3795.49 

-5.17 

144.21 

237.04 

60.52 

2 10  45 

3193. 5 

-9.06 

137.59 

- 

110,00 

9 5 29 

2420.05 

-54.17 

53.43 

245.30 

99,11 

9 45  49 

1920.0 

-33.92 

44.20 

110,00 

1 36  24 

3693.46 

-1.12 

134.97 

234.53 

55.93 

2 3?  57 

^93.5 

-5.60 

129.65 

i 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.9604  TRA  2.9133  TC3-1.9337  BAU  .5l7|  SCT  5019.7  SCR  971.5  SC3  1296.1  ST  2799,9  SR  319.4  SS  2677.9 

ROE  -.1274  RRA  -.6420  RC3  .3416  FAU  ,03393  RRT  -.9334  RRF  -.9350  RTF  .9932  CRT  -.9329  CRS  .9424  CST  -.9999 

FOE  5.9713  FRA  9.9164  FC3-3.9114  BSP  15524  SCB  5111. 9 R23  .OlOl  R13  -.9933  LSA  3992.5  MSA  176.9  SSA  12.5 

BOE  1.9645  BRA  2.9957  BC3  1.9636  FSP  -4673  SCI  5100,3  SC2  343.0  THA  169.71  ELI  2911 .4  EL2  175.5  AlF  J74.57 


LAUNCH  DATE  NOV  21  1969  FLIGHT  TIME  202,00  ARRIVAL  DATE  JUN  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  547.903 

RL  147.77  LAL  ,00  LOL  59.75  VL  27.970  CAL  6.60  ATL  97.34  HCA  240.75  SMA  130. IS  ECC  .17669  INC  2,6533  V]  30.151 

RP  109.93  LAP  -2.32  LOP  299.47  VP  37.645  CAP  3.94  ATP  91.30  TAL  146.05  TAP  26.90  RCA  107,18  APO  153.16  V2  34.796 

RC  97.236  CL  16.51  CP  11.65  TAL  36.35  TAP  131.50  ETS  10.55  TAE  131.50  ETE  169.07  TAC  79.10  ETC  167.57  ClP-132.58 

Planetocentric  conic 

C3  20.434  VHL  4.520  OLA  24.43  RAL  15.25  RAO  6567.9  VEL  11.909  PTH  2.12  VHP  3.929  DPA  2.45  RAP  344.79  ECC  1 .3363 
LNCH  ATMTH  LNCH  time  L-I  time  INJ  LAT  INJ  long  INJ  RT  ASC  INJ  ATMTH  INJ  time  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 32  24  3110.66  -27.14  104.41  245.76  91.59  524  14  2510.7  -29.02  95.96 

90.00  0 12  43  3972.39  -7,24  159.22  239.06  62.55  1 19  55  3372.4  -10.97  152.41 

100.00  6 14  42  2790.91  -29.25  90.46  246,07  93.56  7 1 3 2130,6  -29.94  71.70 

100.00  1 13  5 3777,46  -5.37  143.87  239.04  60.55  2 16  3 3177.5  -9.25  137.24 

110.00  9 3 44  2439.69  -34,14  54.96  246.49  99.20  9 44  24  1939.7  -34.01  45.72 

110.00  1 40  33  3691-34  -1.20  134.76  235.45  55.94  2 42  4 3091.5  -5.69  129.54 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.1152  TRA  3.0309  TC3-1 .9591  BAU  .5413  SCT  5303.1  SCR  969.0  SC3  1191.5  ST  2965.2  SR  264.9  SS  2571,6 

ROE  -.0790  RRA  -.5990  RC3  .3034  FAU  .09041  RRT  -.9124  RRF  -.9132  RTF  .9952  CRT  -.7339  CRS  .7461  CST  -.9999 

FOE  5.4991  FRA  9.2574  FC3-3.4070  BSP  16510  SCB  5373.9  R23  .0074  R13  -.9933  LSA  3929.7  MSA  191.7  SSA  12.5 

BOE  2.1166  BRA  3.0973  8C3  1.9914  FSP  -4329  SCI  5362.3  SC2  351.9  THA  171.46  ELI  2971.6  El2  179.5  ALF  176.24 

LAUNCH  DATE  NOV  21  1969  FlICHT  TIME  204.00  ARRIVAL  DATE  JUN  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  553.902 

RL  147.77  LAL  .00  La  59.75  VL  27,960  CAL  6.79  A2L  97.27  HCA  243.91  SMA  130.11  ECC  .17919  INC  2.7312  Vl  30.151 

RP  109.94  lap  -2.45  lop  302.63  VP  37.636  CAP  4.36  ATP  91 .20  TAL  145 .59  TAP  29.49  RCA  106.79  APO  153.42  V2  34.796 

RC  99.636  CL  16.62  CP  10.90  2AL  39.02  7AP  134.93  ETS  10.99  7AE  129.63  ETE  170.27  7AC  79.05  ETC  167.43  ClP-135.97 

Planetocentric  conic 


C3  21 ,255 

VHL 

4.610 

OLA  24.69  RAL  15.61 

RAO  6567. 

9 VEL  11.943 

PTH  2.13 

VHP  4.004 

DPA  1.59 

RAP 

344,99 

ECC 

1.3499 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME  INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90,00 

4 

29  25 

3135.36  -26.99 

106.19 

246.97 

90.75 

5 21 

40 

2535.4 

- 

27.99 

97.65 

90,00 

0 

19  33 

3966.56  -7.43 

159.99 

240.17 

62.60 

1 24. 

39 

3366.6 

- 

11.04 

152.07 

100,00 

6 

12  31 

2902.94  -29.07 

32.03 

247.23 

92.72 

6 59 

14 

2202.9 

- 

29.78 

73.34 

100,00 

1 

19  7 

3774.21  -5.49 

143.69 

239.11 

60.57 

2 21 

2 

3174.2 

'9.36 

137.06 

110,00 

9 

2 39 

2459.36  -34.09 

56.42 

247.74 

97.34 

9 43 

37 

1959.4 

- 

■34.09 

47.19 

110,00 

1 

44  29 

3691.56  -1.20 

134.77 

236.45 

55.94 

2 46 

0 

3091.6 

-5.67 

129.55 

OIFPERENTIAL  CORRECTIONS 

MIO-COURSC  C«CUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2619 

TRA 

3.2431 

TC3-i. 965gTB«J  .5636 

SCT 

5555.4  SCR 

rsi.6  K3  1092.0 

ST  3110.6 

SR 

225.7 

SS 

2466.3 

ROE  -.0323 

RRA 

-.5409  RC3  .2700  FAU  .07?3l 

RRT 

-.9956  RRF  - 

.9957  RTF 

.9931 

CRT  -.5919 

CRS 

.5972 

CST 

-.9990 

FOE  5.1362 

FRA 

7.7319 

FC3-2.9452  BSP  17419 

see 

5610.1  R23 

.0054  R13  - 

.9932 

LSA  3971 .9 

MSA 

196.1 

SSA 

12.5 

BOE  2.2622 

BRA 

3.2979 

BC3  1.9935  FSP  -3996 

SCI 

5599.5  SC2 

360.2  WA  172.6T 

Eli  3113.4 

El2 

193.4 

ALF 

177.57 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATC  NOV  21  196fl  fUlOHT  TIME  206.00  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  559.972 

RL  147.77  LAL  .00  ua  58.75  VL  27.849  CAL  6.98  A2L  87.20  MCA  247.07  SNA  130.03  ECC  .18194  INC  2.7998  VI  30.151 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37,627  CAP  4.80  A2P  91.09  TAL  145.08  TAP  32.15  RCA  106.37  APO  153.69  V2  34.784 

RC  102.038  CL  16.67  CP  10.04  7AL  37.65  7AP  138.12  ET5  11.41  7A£  127.93  ETE  171.25  2kC  79.23  ETC  167.29  ClP-139.12 

PLANE TOCENTRIC  CONIC 

C3  22.166  VHL  4.708  OLA  24.90  RAL  16.01  RAO  6567.9  V£L  IJ.981  PTH  2.14  VHP  4.195  OPA  .88  RAP  345.20  ECC  1.3648 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 27  15  3158.50  -26.62  107.82  248.07  79.96  5 19  54  2558.5  -27.73  99.33 

90.00  0 23  56  3963.69  -7.52  158.72  241.34  62.62  1 30  0 3363.7  -11.13  151.91 

100.00  6 11  5 2823.78  -28.88  83.60  248.48  81.94  6 58  8 2223.8  -29.70  74.89 

100.00  1 22  48  3773.65  -5.50  143.66  240.24  60.57  2 25  42  3173.6  -9.38  137.02 

110.00  8 2 10  2476.21  -34.03  57.81  249.09  86.52  8 4 3 26  1876.2  - 34.13  48.57 

110.00  1 48  12  3693.99  -1.10  134,90  237.52  55.83  2 49  46  3094.0  - 5.58  128.67 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDE  2.4029  TRA  3.4542  TC3-1. 9537  0AU  .5833  SCT  5760.5  SCR  707.9  SC3  1001 .1  ST  3238.4  SR  201.7  SS  2364.8 

ROE  .0100  RRA  -.4998  RC3  .2405  FAU  .06457  RRT  -.8526  RRF  -.8520  RTF  .9929  CRT  -.3744  CRS  .3925  CST  -.9998 

FOE  4.7946  FRA  7.2484  FC3-2.5219  BSP  18234  SC0  5823.7  R23  .0038  R13  -.9929  LSA  4010.5  MSA  190.2  SSA  12.6 

BOE  2.4029  BRA  3.4901  BC3  1.9685  FSP  -3677  SCI  5812.1  SC2  367.9  THA  174,02  ELI  3239.3  El2  186.9  AlF  178.66 

LAUNCH  DATE  NOV  21  1968  FLIGHT  TIME  208*00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  566.013 

RL  147.77  lAL  .00  LOL  58.75  VL  27.838  CAL  7.20  A7L  87.13  HCA  250.23  SHA  129.95  ECC  .18500  INC  2.8652  VI  30.151 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.617  CAP  5.23  ATP  90.97  TAL  144.55  TAP  34.78  RCA  105.91  APO  153.99  V2  34.783 

RC  104.441  CL  16.66  CP  9.35  7AL  37.24  ZAP  141 .08  ETS  11.80  ZA£  126.40  ETE  172.05  ZAC  79.61  ETC  167.15  CLP-M2.04 

planetocentric  conic 

C3  23.178  VHL  4.814  OLA  25.08  RAL  16.47  RAO  6567.9  VEL  12.023  PTH  2.15  VHP  4.400  OPA  .34  RAP  345.68  ECC  1.3815 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 25  55  3180.17  -26.35  109.35  249.35  79*24  5 18  55  2580.2  -27.57  100.89 

90.00  0 28  53  3963.73  -7,51  158.73  242.59  62.62  I 3457  3363.7  -11.13  151.91 

100.00  6 1021  2843.46  -28.69  85.03  249.81  81.22  6 57  44  2243.5  -29.60  76.34 

100.00  1 27  8 3775.67  -5,43  143.77  241.45  60.56  2 30  4 3175.7  -9.3l  137.14 

110.00  8 2 15  2493.36  -33,95  59.14  250.51  85.74  8 43  48  1893.4  -34.17  49.91 

110.00  I 51  43  3698.54  -.93  135.14  238.66  55.83  2 53  22  3098.5  -5.41  128.91 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.5401  TRA  3.6674  TC3-1 .9238  BAU  ,5998  SCT  5982.6  SCR  646.1  SC3  917.2  ST  3351.4  SR  192.1  SS  2T68.8 

ROE  .0491  RRA  -.4639  RC3  .2141  FAU  .05712  RRT  -.8129  RRF  -.8115  RTF  .9926  CRT  -.1365  CRS  .1566  CST  -.9998 

FOE  4,4788  FRA  6,8102  FC3-2.1335  BSP  18918  SCB  6017.4  R23  .0024  R13  -.9926  LSA  4047.0  MSA  193.9  SSA  12.7 

BOE  2.5406  BRA  3.6966  BC3  1.9357  FSP  -3366  SCI  6005.7  SC2  374.8  THA  174.96  ELI  3351.5  EL2  190,3  ALF  179.55 


LAUNCH  DATE  NOV  21  I960 


flight  time  210,00 


ARRIVAL  DATE  JUN  19  1969 


HELIOCENTRIC  CONIC 

RL  147.77  LAL  .00  LOL  58.75  VL  27.825 

RP  108.95  LAP  -2.81  LOP  312.12  VP  37.608 

RC  106.844  CL  16.61  CP  8.74  ZAL  36.79 

PLANETOCENTRIC  CONIC 


C3  24.302 

VHL  4 

.930 

OLA  25.22 

RAL  16.96 

RAD  6568.0 

VEL  12.070 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 25 

20 

3200.45 

-26.09 

110.77 

250.72 

90.00 

0 33 

23 

3966.61 

-7.42 

158.89 

243.89 

100.00 

6 10 

17 

2862.07 

-28.49 

86.38 

251 .22 

100.00 

1 31 

7 

3780.22 

-5.28 

144.03 

242.72 

110.00 

8 2 

51 

2509.92 

-33,86 

60.43 

252.02 

110.00 

1 55 

3 

3705.13 

-.68 

135.48 

239.86 

DISTANCE  572.021 

CAL  7.44  AZL  87,07  HCA  253.39  SMA  129.86 

CAP  5.68  AZP  90.84  TAL  144.00  TAP  37.39 

ZAP  143.83  ETS  12.20  ZA£  125.01  ET£  172.72 

RAO  6568.0  V£L  12.070  PTH  2.16  VHP  4.618 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
110.77  250.72  78.57  5 18  41 

158.89  243.89  62.60  1 39  30 

86.38  251.22  80.53  6 58  0 

144.03  242.72  60.53  2 34  7 

60.43  252.02  84.98  8 44  41 

135.48  239.86  55.82  2 56  48 


differential  CORRECTIONS 
TDE  2.6702  TRA  3.8802  TC3-1 .8849  BAU  ,6156 

ROE  .0861  RRA  -.4318  RC3  .1913  FAU  .05058 

FOE  4.1802  FRA  6.4061  FC^-t  .60i9  BSP  19593 

BOE  2*6716  BRA  3.9041  6C3  1 .8946  FSP  -3092 

LAUNCH  DATE  NOV  21  1968 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6159.1  SCR  594.5  SC3  839.9 
RRT  -.7662  RRF  -.7640  RTF  .9922 
see  6187.7  R23  .0012  R13  -.9922 

SCI  6175.9  SC2  380.9  THA  175.75 

flight  time  212.00 


ECC  .18837  INC  2.9281  VI  50.151 
RCA  105.40  APO  154.52  V2  34.783 
ZAC  80.18  ETC  167.02  CtP-144.76 

OPA  -.06  RAP  346.33  ECC  1.3999 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2600.4  -27.40  102.35 

5366.6  -11.04  152.08 

2262.1  -29.50  77.72 

3180.2  -8.16  137.59 

1909.9  -34.18  51.20 

3105.1  -5.16  129.26 

ORBIT  DETERMINATION  ACCORACy 
ST  5445.5  SR  194.3  SS  2174.3 
CRT  .0918  CRS  -.0709  CST  -.9998 
LSA  4074.0  MSA  197.4  SSA  12.7 
Eli  3445.5  El2  193.5  AlF  .30 

ARRIVAL  DATE  JUN  21  1969 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  ,00  LOL  58.75 

RP  108.94  lap  -2.91  LOP  315.28 

RC  109.246  CL  16.52  CP  8.19 

Planetocentric  conic 


distance  577.994 

VL  27.812  CAL  7.71  AZL  87.01  HCA  256,55  SMA  129.77 

VP  37.599  GAP  6.14  AZP  90.70  TAL  143.43  TAP  39.98 

ZAL  36.32  ZAP  146.40  ETS  12.60  ZA£  123.77  ETE  173.27 

RAL  17.49  RAO  6568.0  VEl  12.121  PTH  2.17  VHP  4.848 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

4 25  31 

3219.40 

-25.82 

112.10 

^52.17 

77.96 

5 19  10 

2619.4 

90.00 

0 37  26 

3972.31 

-7.25 

159.21 

245.25 

62.55 

1 43  38 

3372.3 

100.00 

6 10  52 

2879.73 

-28.28 

87.65 

252.71 

79.89 

6 58  52 

2279.7 

100.00 

1 34  46 

3787,21 

-5.04 

144.41 

244.05 

€0.50 

2 37  53 

3187.2 

110.00 

8 3 56 

2526.00 

-33.75 

61.67 

253.60 

84.25 

8 46  2 

1926.0 

110.00 

1 58  12 

3713.71 

-.35 

135.93 

241.13 

55.82 

3 0 5 

3113.7 

differential  corrections 

TOE  2.7966  TRA  4.0968  TC3-1 .8345  BAU  .6293 
ROE  .1210  RRA  -.4031  RC3  .1710  FAU  *04459 
FOE  3.9053  FRA  6.0403  FC3-1 .5109  BSP  20211 
BOE  2.7992  BRA  4,1165  BC3  1 .8424  FSP  -2841 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6315.1  SCR  551.6  SC3  769.4 
RRT  -.7127  RRF  -.7097  RTF  .9918 
see  6339.1  RZ3  .0001  R13  -.9918 
SCI  6327.3  SC2  386.1  THA  176.42 


ECC  .19206  INC  2.9889  VI  30.151 

RCA  104.84  APO  154,69  V2  34.784 

ZAC  80.90  ETC  166.89  CtP-147.30 

DPA  -.32  RAP  347,11  ECC  1.4205 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2619.4  -27.22  103.71 

3372.3  -10.87  152.41 

2279.7  -29.39  79.02 

3187.2  -8.93  137.79 

1926.0  -34.18  52.46 

3113.7  -4,83  129.71 

ORBIT  DETERMINATION  ACCURACY 

ST  3525.2  SR  204.5  SS  2084.5 

CRT  .2785  CRS  -.2578  CST  -.9997 

LSA  4095.6  MSA  200.5  SSA  12.8 

ai  3525.7  £l2  196.4  AtF  .93 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  NOV  196S 


aiCHT  time  214.00 


arrival  date  JUN  23  1969 


HELIOCENTRIC  CONIC 
RL  147,77  LAL  .00  LOL  5S.75 

RP  100,94  LAP  -3.00  LOP  310.45 

RC  111.645  CL  16,30  CP  7.69 

Plane TOCENTRic  conic 
C3  26,936  VHL  5.190  CLA  25.39 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100,00 

100.00 

110.00 

IIO.CKJ 


3237.11 

3900.70 

2096.52 

3796.60 

2541.60 
3724,20 


4 26  24 

0 41  2 

6 12  3 

1 30  4 

0 5 27 

2 1 9 

oipferential  corrections 

TOE  2.9205  TRA  4.3199  TC3-1 .7729 
ROC  .1542  RRA  -.3770  RC3  .1527 
FOE  3.6530  FRA  5.7112  FC3-1 .2550 
SOe  2.9246  BRA  4.3363  8C3  1,7794 

LAWNCH  DATE  NOV  21  1960 

HELIOCENTRIC  conic 


VL  27.790 
VP  37.509 
7Al  35.01 

RAL  10.05 
INJ  LAT 
-25.57 
-6.90 
-20.00 
-4.73 
-33.64 
.05 

6AU  .6400 
FAU  .03907 
BSP  20757 
FSP  -2609 


DISTANCE  503.931 

CAL  7.99  A7l  06.95  HCA  259.7]  SNA  129.67  ECC  .19610  INC  5.0402  VJ  30.151 

CAP  6.61  A7P  90.54  TAL  142.03  TAP  42.54  RCA  104.24  APO  155.09  V2  34.705 

7AP  140.80  ETS  13.03  7AE  122.65  ETE  173.74  7AC  01.70  ETC  166.79  CLP-U9.67 


RAO  6560.1 
INJ  LONG 
113.33 
159.69 
00.05 
144.93 
62.00 
136.40 


5 20  21 

1 47  23 
7 0 19 

2 41  21 
0 47  49 

3 3 13 


VEL  12.170  PTM  2,19  VHP  5.093 
INJ  RT  ASC  INJ  A7NTH  INJ  TIME 
253.70  77.39 

246.67  62.49 

254.20  79.29 

245.44  60.45 

255.26  03.54 

242.47  55.02 

NIO-COURSC  EXECUTION  ACCURACY 
SOT  6453.6  SCR  516.J  SC3  705.5 
RRT  -.6530  RRF  -.6491  RTF  .9914 
see  6474,2  R23  -.0009  R13  -.9914 
SCI  6462.4  SC2  390.3  TMA  177,00 

Flight  time  216.00 
DISTANCE  509.028 


DPA  -.47  RAP  340.02  ECC  1 .4433 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2637.1  -27.05  104.90 

3300.0  -10.61  152.90 

2296.5  -29,27  BO. 25 

3196.6  -0,63  130.32 

1941.7  -34.17  53.60 

3124.2  -4.43  130.26 

ORBIT  DETERMINATION  ACCURACY 

ST  3592.5  SR  219,3  SS  1999.7 
CRT  .4164  CRS  -.3903  C$T  -.9997 
LSA  4112.4  MSA  203.3  SSA  12.0 

ELI  3593.7  EL2  199.1  ALF  1,47 

arrival  DATE  j\jN  25  1969 


RL  147.77 

LAL  .00 

LOL  5a. 75 

VL  27.703 

CAL  6.30 

A7L  06.09 

HCA  262.07 

SMA  129.56 

ECC  .20050 

INC  3.1063 

VJ 

30.15J 

RP  100.93 

LAP  -3.00 

LOP  321 .61 

VP  37.500 

CAP  7.09  ATP  90.39 

TAl  142.22 

TAP  45,09 

RCA  103.50 

APO  155.54 

V2 

34 . 78  7 

RC  114.042  CL  16.21 

GP  7.25 

74L  35.27 

TAP  151 .06  ETS  13.50 

7AC  121.64 

ETE  174.14 

7AC  02.70 

ETC  166.69 

CLP 

-151 .91 

PLANE TOCENTRIC  CONIC 

C3  20.479 

VHL  5.337 

OLA  25.43 

RAL  10.64 

RAO  6560.1 

VEL  12.241 

PTH  2.20 

VHP  5.351 

DPA  -.52 

RAP  349.04 

ECC 

1.4607 

LNCH  A7MTH 

LNCH  TINE 

L-I  TIME 

INJ  L4T 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 27  5a 

3253.67 

-25.31 

114.4a 

255.31 

76.07 

5 22  12 

2653.7 

-26.07 

106.16 

90.00 

0 44  11 

3991 .95 

-6.63 

160.33 

240. J4 

62.41 

1 50  43 

3392.0 

-10.27 

153.54 

100.00 

6 13  47 

2912.53 

-27.87 

90.00 

255.93 

70.72 

7 2 19 

2312.5 

-29.14 

61  .43 

100.00 

1 41  3 

3600.52 

-4.33 

145.50 

246.00 

60.39 

2 44  31 

3200.3 

-0.24 

130.97 

110.00 

a 7 24 

2557.03 

-33.52 

64.07 

256.99 

02.05 

0 50  1 

1957.1 

-34.14 

54.00 

110.00 

2 3 55 

3736.57 

.53 

137,12 

243.06 

55.02 

3 6 12 

3136.6 

-3.96 

130.91 

DIFFERENTIAL  CORRECTIONS 
TOE  3.0430  TRA  4.5500  TC3-1.7a20 
ROE  .1859  RRA  -.3530  RC3  .1362 
FOE  3,4246  FRA  5.4151  FC3-1 .0344 
0OE  3.0407  BRA  4.5645  BC3  1.7075 


MIO-COURSE  EXECUTION  ACCURACV 
BAU  .6501  SOT  6576.1  SCR  406.9  SC3  647.6 

FAU  .03403  RRT  -.5870  RRF  -.5031  RTf  .9910 

BSP  21256  see  6594.1  R25  -.0019  R13  -.9910 

FSP  -2390  SCI  6502.4  SC2  393.5  THA  177.50 


ORBIT  DETERMINATION  ACCURACY 
ST  3640.5  SR  236.1  SS  1920.0 
CRT  .5190  CRS  -.5006  CST  -.9997 
LSA  4124.5  MSA  205 . 7 SSA  12.7 

Eli  3650.5  El2  201.5  ALF  I .93 


LAUNCH  DATE  NOV  21  I960 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  50.75 

RP  100.93  LAP  -3.16  LOP  324.70 

RC  116.435  CL  16.00  CP  6.05 

PLANE TOCENTRIC  CONIC 


Flight  time  210.00 


arrival  cate  JUN  27  1969 


VL  27.768 
VP  37.572 
7Al  34.72 


DISTANCE  595.601 

CAL  0.64  A7L  06.04  HCA  266.03  SMA  129.46  ECC  .20531  INC  3.1636  vj 

GAP  7.59  A7P  90.22  TAL  141.59  TAP  47.62  RCA  102.08  APO  156.03  V2 


7AP  153.10  ETS  14.01  7AE  120,73  ETE  174.49  7AC  03. B9  ETC  166.61 


30 . 1 5^1 
34.790 
ClP-154.01 


C3  30.197 

VHL 

5.495 

OLA  25.45 

RAL  19.26 

RAO  6560.2 

VEL  12.311 

PTH  2,22 

VHP  5.623 

OPA  -.47 

RAP 

350.17 

ECC 

1 .4970 

Inch  atmth 

INCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

30  11 

3269.10 

-25.07 

115.55 

257.00 

76.30 

5 24 

40 

2669,2 

'26.70 

107.26 

90.00 

0 

46  53 

4005.77 

-6.19 

161.11 

249.65 

62.31 

1 53 

39 

3405.0 

-9.05 

154.34 

100.01 

6 

16  3 

2927.07 

-27.66 

91.09 

257.65 

70.10 

7 4 

51 

2327.9 

'29.01 

02.55 

100.00 

1 

43  42 

3022.31 

-3.06 

146.35 

240.30 

60,34 

2 47 

24 

3222.3 

-7.70 

139,76 

110.00 

0 

9 44 

2572.10 

-33.30 

65.23 

250.00 

02.10 

0 52 

36 

1972.2 

'34.10 

56.06 

110.00 

2 

6 30 

3750.76 

1.07 

137.06 

245.30 

55,03 

3 9 

1 

3150.0 

-3.42 

131  .66 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.1677 

TRA 

4.7044 

TC3-1.6199 

BAU  .6550 

SCT  6607.7  SCR 

462.9  SC3 

595.6 

ST  3697.3 

SR 

253,1 

SS 

1047.1 

ROE  .2165 

RRA 

-.3305 

RC3  .1209  FAU  .02925 

RRT 

,5101  RRf  - 

.5125  RTF 

.9906 

CRT  .5952 

CRS 

-.5749 

CST 

-.9997 

FOE  3.2196 

FRA 

5,1520 

FC3  -.0305 

BSP  21639 

see  6703. T RZ3  - 

.0029  RJ3  - 

.9906 

LSA  4135.5 

MSA 

207.7 

SSA 

12.7 

BOE  3.1751 

BRA 

4.0050 

6C3  1.6244 

FSP  -2190 

SC]  6692.0  SC2 

395.7  THA  177.94 

Eli  3700.3 

El2 

203.6 

ALF 

2.33 

LAUNCH  DATE  NOV  21  I960 

HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  La  50.75 

RP  100.91  LAP  -3.22  LOP  327.94 

RC  110.023  CL  15.77  CP  6.49 

PLANE TOCENTRIC  CONIC 
C3  32.114  VHL  5.667  OtA  25.43  RAt 


VL  27.752 
VP  37.563 
7AL  34.14 


flight  time  220.00 

OISTANa  601.406 

CAL  9.01  ATL  06.70  HCA  269.19  SMA  129.34 

CAP  8.10  ATP  90.05  TAL  140.95  TAP  50,14 

ZAP  155.19  ETS  14.50  7AE  119.90  ETE  174.79 


arrival  DATE  JUN  29  1969 


ECC  .21054  INC  3.2205  Vl  30.151 
RCA  102.11  APO  156,50  V2  34.794 
7AC  05.11  ETC  166.53  CLP-156.00 


19.09  RAO  6560.3  VEL  12.309  PTM  2.24  VHP  5.910  DPA 


.33  RAP  351 .30  ECC  1 .5205 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC  INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 33  0 

3203.72 

-24.03 

116.55 

250.76 

75.94 

5 27 

43 

2603.7 

- 

26.52 

100.29 

90.00 

0 49  9 

4022,17 

-5.67 

162.03 

251.22 

62.21 

1 56 

11 

3422.2 

-9-35 

155.20 

100.00 

6 10  40 

2942.60 

-27.45 

92.14 

259.45 

77.67 

7 7 

51 

2342.6 

- 

20-07 

03.62 

100.00 

1 46  2 

3030.52 

-3.32 

147.24 

249.92 

60.20 

2 50 

0 

3230.5 

-7.25 

140.66 

110.00 

0 12  25 

2507.14 

-33.24 

€6.37 

260.60 

01.52 

0 55 

32 

1907.1 

- 

34.05 

57.23 

110.00 

2 0 54 

3766.75 

1.60 

130.70 

246.01 

55.05 

3 1! 

41 

3166.0 

-2.01 

132.49 

differential  CORRECTIONS 

MIO-CCURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.2093 

TRA  5.0463 

TC3-1.5347 

0AU  .6605 

SCT  6702.5  SCR 

443.2  SC3 

540.0 

ST  3733.0  SR 

269.0 

SS 

1776.7 

ROE  .2463 

««*  -.30a«  K3  .1073  FAU  .02306 

RRT 

-.4447  RRF 

-.4305  RTF 

.9902 

CRT  .6476 

CRS 

-.6301 

CST 

-.9997 

FOE  3.0294 

FB*  4.9142  FC3  -.6755 

BSP  22043 

SCB  6796.9  R23 

-.0030  R13  - 

.9902 

LSA  4137.7 

MSA 

209.4 

SSA 

12.7 

BOE  3.2905 

BB4  5.0557  BC3  1 .5364 

FSP  -2023 

SCI 

6705.5  SC2 

596.0  THA  170.33 

ELI  3737.1 

EL2 

205.4 

ALF 

2.69 

J14 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  OATC  NOV  22  1968 


flight  tihc:  io*oo 


ARRIVAL  CATE  JAN  31  1969 


heliocentric  conic 


RL 

147.74 

LAL 

.00 

LOL 

59.76 

RP 

107.67 

LAP 

.74 

LOP 

88.95 

RC 

98.647 

GL 

.83 

GP 

-.99 

PLANETOCENTRIC  CONIC 

C3 

431 .328 

VHL 

20.768 

OLA 

-1.01 

DISTANCE  123.981 

VL  14.381  CAL  37.18  A7L  88.49  HCA  29.19  5MA  83.48  ECC  .86102  INC  1.5133  VI  30.157 

VP  29.590  GAP  -57.90  A7P  88.68  TAL  172.60  TAP  201.80  RCA  11.60  APO  155.36  V2  35.198 

7AL  64.24  ZAP  38.05  ETS  176.58  7AE  128.90  ETE  183.96  ZAC  43.91  ETC  155.98  CLP  38.03 

RAL  355.57  RAO  6572.2  VEL  23.508  PTH  3.29  VHP  31.627  OPA  -22.04  RAP  310.29  ECC  8.0986 


lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

7 6 36 

2795.65 

-28.17 

81.51 

261.17 

92.97 

7 53  11 

2195.7 

-27.46 

72.91 

. 90.00 

18  49  40 

5502.28 

28.31 

255.03 

262.26 

89.32 

20  21  22 

4902.3 

27.92 

246.39 

100.00 

8 27  28 

2534,78 

-29.75 

62.23 

261 .08 

93.11 

9 9 43 

1934.8 

-29.00 

53.50 

100.00 

ZO  ll  2B 

5238.39 

29.88 

235.61 

262.23 

89.22 

21  38  47 

4638.4 

29.45 

226.83 

110.00 

9 34  38 

2324.53 

-34.02 

45.98 

260.79 

93.52 

10  13  23 

1724.5 

-33.16 

36.84 

110.00 

21  20  48 

5021  .40 

34.17 

219.05 

262.15 

88.92 

22  44  29 

4421.4 

33.64 

209.85 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.9948 

TRA-2. 3342 

TC3 

-.1054 

BAU 

.6088 

SCT 

825.8  SCR 

459.6  SC3 

21.9 

ST 

335.9 

SR 

410.1 

SS 

339.3 

ROE' 

-1.4680 

RRA  .7835 

RC3 

-.0054 

FAU 

.01034 

RRT 

-.0483  RRF 

.0433  RTF 

-.6159 

CRT 

.7159 

CRS 

.7638 

CST 

.9957 

FOE 

.3854 

FRA  .7744 

FC3 

-.0207 

BSP 

1939 

see 

945.1  R23 

-.0002  R13 

.6160 

LSA 

588.0 

MSA 

224.0 

SSA 

14.1 

BOE 

1.7733 

BRA  2.4622 

BC3 

.1056 

FSP 

-44 

SCI 

826.2  SC2 

458.8  THA 

177.77 

ELI 

492.9 

El2 

195.1 

ALF 

52.84 

LAUNCH 

DATE  NOV  22  1968 

flight  TIME 

72.00 

arrival 

DATE 

FEB 

2 1969 

HELIOCENTRIC  CONIC 

RL  147.74  LAL  .00  LOL  59.76  VL  15.214 

RP  107.64  LAP  .92  LOP  92.18  VP  30.014 

RC  96.423  GL  1.07  GP  -1 .01  ZAL  62.80 

PLANETOCENTRIC  CONIC 


DISTANCE  129.097 

GAL  55.24  A7L  88.28  HCA  32.43  SMA  84.80  ECC 
CAP  -55.37  ATP  88.55  TAL  171.66  TAP  204.09  RCA 
ZAP  36.50  ETS  176.55  ZAE  128.62  ETE  184.28  ZAC 


.83699  INC  1.7230  VI  30.157 
13.82  APO  155.77  V2  35.206 
45.49  ETC  156.70  CLP  36.49 


C3  397.796 

VHL  19.945 

OLA  -.22 

RAl  356.79  ftAO  6572.1 

VEL  22.784 

PTH  3.27 

VHP  30.540 

OPA  -21.68 

RAP  312.08 

ECC  7.5467 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 5 38 

2812.43 

-28.23 

82.73 

262.23 

92.36 

7 52  30 

2212.4 

-27.60 

74 .12 

90.00 

19  0 23 

5470.18 

28.26 

252.69 

262.46 

88.14 

20  31  33 

4870.2 

27,70 

244 .07 

100.00 

8 26  52 

2550.37 

-29,80 

63.38 

262.15 

92.50 

9 9 23 

1950.4 

-29.13 

54.64 

100.00 

20  21  50 

5207.47 

29,83 

233.31 

262.40 

88.01 

21  48  37 

4607.5 

29.24 

224.55 

110.00 

9 34  53 

2337.49 

-34 .07 

46.99 

261.91 

92.92 

10  13  50 

1737.5 

-33.29 

37,83 

110.00 

21  30  18 

4993.11 

34.11 

216.84 

262.21 

87.61 

22  53  32 

4393.1 

33.40 

207.67 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.0024  TRA-2.3597  TC3  -.1126 
ROE-1.4265  RRA  .7665  RC3  -.0062 
FOE  .4019  FRA  .8029  FC3  -.0225 
0OE  1.7435  8RA  2.4811  6C3  .1127 


LAUNCH  DATE  NOV  22  1968 


0AU  .5995 
FAU  .01032 
0SP  2123 
FSP  -49 


SOT  862.6  SCR 
RRT  -.0500  RRF 
see  980.4  R23  -.0001 
SCI  863.0  SC2  465.0 


465.9  SC3  23.6 
.0448  RTF  -.6343 
R13  .6344 

THA  177.82 


flight  time  74.00 


HELIOCENTRIC  CONIC 


RL 

147.74  LAL 

.00 

LOL 

59.76 

VL 

RP 

107.61  LAP 

1 .11 

LOP 

95.4] 

VP 

RC 

94.200  GL 

1.32 

GP 

-1  .04 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

367,078  VHL 

19.159 

OLA 

.56 

RAL 

DISTANCE  134.358 

16.001  GAL  33.49  AZL  88.10  HCA  35.67  SMA  $i 

30.430  GAP  -52.98  AZP  88.46  TAL  170.71  TAP  206.38  RCA 

61 .41  ZAP  34.99  ETS  176.52  ZAE  128.40  ETE  184.62  ZAC 


lnch  azmth 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

7 4 33 

19  10  51 

8 26  9 

20  31  56 

9 34  59 

21  39  35 


L-I 

2828 

5437 

2565 

5176 

2349 

4964 


TIME 

.52 

.92 

.30 

.37 

.83 

.61 


INJ  LAT 
-28.27 
28.17 
-29.84 
29.74 
-34.11 
34.01 


differential  CORRECTIONS 
TDE-1.0123  TRA-2.: 

ROE- 1.3847  RRA  .1 
FOE  .4190  FRA  .f 


LAUNCH  DATE  NOV  22  1968 


HELIOCENTRIC  CONIC 


RL 

147 

.74 

LAL 

.00 

RP 

107 

.59 

LAP 

1.29 

RC 

91 ,981 

GL 

1.58 

PLANETOCENTRIC  CONIC 
C3  338.894  VHL  18.409  DLA 


TC3 

-.1201 

BAU 

RC3 

-.0072 

FAU 

FC3 

-.0243 

BSP 

BC3 

.1203 

FSP 

LOL 

59.76 

VL 

LOP 

98.65 

VP 

GP 

-1.06 

ZAL 

DLA 

1-33 

RAL 

2260 

-54 


RAO  6572.0  VEL  22.099  PTH  3.24  VHP  29.488 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
83.91  263.20  91.77  7 5l  41 

250.33  262.60  86.97  20  41  29 

64.49  263.14  91.92  9 8 54 

231.00  262.50  86.80  21  58  13 

47.95  262.95  92.35  10  14  9 

214.62  262.20  86.30  23  2 20 

MID-COURSE  EXECUTION  ACCURACY 
SCT  902.0  SCR  471.5  SC3  25.4 
RRT  -.0512  RRF  .0462  RTF  -.6523 
see  1017.8  R23  -.0002  R13  .6524 

SCI  902.4  SC2  470.7  THA  177.89 

FLIGHT  TIME  76.00 


ST 

352.8 

SR 

415.1 

SS 

355.3 

CRT 

.7142 

CRS 

.7648 

CST 

.9955 

LSA 

608.1 

MSA 

230.1 

SSA 

14.4 

Eli 

505.6 

EL2 

202.7 

ALF 

51  .44 

ARRIVAL 

DATE 

FEB 

4 1969 

ECC 

.81242 

INC 

1 .6985 

VI 

30.157 

RCA 

16.16 

APO 

156.14 

VZ 

35.Z14 

ZAC 

47.11 

ETC 

157.38 

CLP 

34,98 

OPA 

-21 .29 

RAP 

313,88 

ECC 

7.0412 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2228.5 
4837.9 

1965.3 

4576.4 
1749.8 

4364.6 


-27.72 

27.45 

-29.25 

28.97 

-33.41 

33.12 


75.28 
241 .74 
55.74 
222.28 
38.78 
205.50 


ORBIT  DETERMINATION  ACCURACY 


16.745  CAL 


DISTANCE  139.756 
31.89  AZL  87.95  HCA 


38.91  SHA 


30.836  CAP  -50.72  AZP 
60.07  ZAP  33.50  ETS 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


L-I  TIME 


LNCH  TIME 

7 3 19 

19  21  5 

8 25  17 

20  41  49 

9 34  57 

21  48  38 
OIFFERENTZAL  CORRECTIONS 

TOE-1.0224  TRA-2. 4173  TC3  -.1280 
ROE-1.3427  RRA  .7296  RC3  -.0083 
FOE  .4365  FRA  .8616  FC3  - .0263 
BOE  1.6876  BRA  2.5250  BC3  .1283 


2843.95 

5405.45 

2579.57 

5145.06 

2361.52 

4935.88 


.09  RAO  6571  ,9  VEL  21 .452  PTH  3.21  VHP  28.470 
INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-28.29  85.04  264.08  91.20  7 50  43 

28.03  247.97  262.66  85.79  20  51  11 

-29.86  65.55  264.04  91.36  9 8 17 

29.59  228.68  262.53  85.59  22  7 34 

-34.14  48.86  263.90  91.81  10  14  18 

33.86  212.59  262.11  84.99  23  10  54 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .5811  SCT  943.2  SCR  476.6  SC3  27.3 

FAU  .01029  RRT  -.0523  RRF  .0474  RTF  -.6697 

BSP  2396  see  1056.8  R23  -.0004  R13  .6698 

FSP  -59  SCI  943.7  SC2  475.7  THA  177.97 


ST 

371,1  SR 

419,5 

SS 

371 .7 

CRT 

.7128  CRS 

.7659 

CST 

.9953 

LSA 

629.3  MSA 

236.0 

SSA 

14.6 

ELI 

519.1  EL2 

210.4 

ALF 

49.89 

arrival 

DATE 

FEB 

6 1969 

ECC 

.78752  INC 

2.0485 

V] 

30.157 

RCA 

18.60  APO 

156.47 

V2 

35.222 

ZAC 

48.76  ETC 

1 58 .02 

CLP 

33.49 

OPA 

-20.88  RAP 

315.71 

ECC 

6.5773 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2243.9  -27.83  76.40 

4805.4  27.15  239.41 

1979.6  -29.36  56.79 

4545.1  28.67  220.00 

1761.5  -33.51  39.67 

4335.9  32.79  203.32 

ORBIT  DETERMINATION  ACCURACY 

ST  390.4  SR  423.4  SS  388.5 

CRT  .7114  CRS  .7670  CST  .9951 

LSA  651.2  MSA  241 .6  SSA  14.8 

ELI  533.1  El2  217.9  ALF  48.25 


115 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  NOV  1968 


FlIO^T  time  78.00 


AffffiVAL  DATE  FEB  8 1969 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  107.57  lap  1.46  LOP  101.89 

RC  89.765  CL  1.85  CP  '1.09 

PLANE TOCENTRIC  CONIC 
C3  312.999  VHt  17.692  DLA  2.10  ffAL 


DISTANCE  145.283 

VL  17,448  CAL  30.41  A7l  87.82  MCA  42,15  SNA  88.94  ECC  .76245  INC  2.1789  VJ  30.157 

VP  31.231  CAP  '48.57  a7P  88.38  TAL  168.81  TAP  210.96  RCA  21.13  APO  156.76  V2  35.229 

2AL  58.78  ZAP  32.03  ETS  176.43  2AE  128.14  ETE  185.35  7AC  50.44  ETC  158.63  CLP  32.02 


.18  RAO  6571,8  VEt  20.840  PTH  3.18  VHP  27.484  OPA  '20.45  RAP  317.54  ECC  6.1512 


lnch  atmth 

lnch  time 

L'l  time 

inj  lat 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

7 1 58 

2858.71 

'28.31 

86.11 

264.88 

90.66 

7 49  37 

2258.7 

'27.92 

77.47 

90.00 

19  31  6 

5S72.73 

27.84 

245.59 

262.66 

84,6] 

2l  0 38 

4772.7 

26.80 

237.08 

100.00 

8 24  17 

2593.19 

'29.88 

66.56 

264.86 

90.83 

9 7 30 

1993.2 

'29.45 

57.79 

100.00 

20  51  28 

5113.49 

29.41 

226.36 

262.49 

84.37 

22  16  41 

4513.5 

28.32 

217.72 

110.00 

9 34  4$ 

2372.57 

'34.16 

49.72 

2^.77 

91.30 

10  14  19 

1772. 6 

'33.60 

40.52 

110.00 

21  57  28 

4906.87 

33.66 

210.15 

261.96 

83.68 

23  19  15 

4306.9 

32.42 

201 .14 

differential  corrections 


MIO'COURSC  EXECUTION  ACCURACV 


OR6IT  determination  ACCURACY 


TOE' 1.0326 

TRA-2.4466  tC3 

-.1361 

BAU 

.5709 

set 

^6.1  SCR 

481.1  SC3 

29.3 

ST 

410.6 

SR 

426.8 

SS 

405.6 

ROE'l .3004 

RRA 

.7098  RC3 

-.0096 

FAU 

.01029 

RRT 

-.0532  RRF 

.0485  RTF 

-.6865 

CRT 

.7101 

CRS 

.7679 

CST 

.994  9 

FOE  .4543 

FRA 

.8917  FC3 

-.0285 

BSP 

2539 

see 

1097.2  R23 

-.0006  R13 

.6866 

LSA 

673.8 

MSA 

246.9 

SSA 

15.0 

BOE  1.6605 

BRA 

2.5475  BC3 

.1364 

FSP 

-64 

SCI 

986,5  SC2 

480.2  THA 

178.05 

ELI 

547.7 

El2 

225.3 

AlF 

46.56 

LAUNCH  DATE  NOV  22  1968 


flight  time  $0M 


arrival  date  FE0  10  1969 


HELIOCENTRIC  CONIC 


DISTANCE  150.930 


RL  147.74 

LAL  ,00  LOL  59.76 

VL  18,111 

CAL  29.04 

A2L  07.71 

HCA 

45.39  SMA  90.37 

ECC  .73735 

INC  2.2939 

VI 

30.157 

RP  107.55 

LAP  1 .63 

LOP  105.13 

VP  31.613 

CAP  -46.52  ATP  88.59 

TAL 

167.87 

TAP  213.26  RCA  23.74 

APO  157.01 

V2 

35.235 

RC  87.555 

CL  2.14 

CP  -1.12  TAL  57,53 

2AP  30.59  ETS  176.37  2AC 

120.10  ETE  105.74 

TAC  52.14 

ETC  159.21 

CLP 

30.57 

PLANETOCENTRIC  CONIC 

C3  289.181 

VHL  I7.00J 

OLA  2.06  RAL  RAO  6571.7  VEL  20.261 

PTH 

3.15 

VHP  26.528  OPA  -20.00 

RAP  319.40 

ECC 

5.7592 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 0 28 

2872.83 

'28.32 

87,15 

265.60 

90.15 

7 48  21 

2272.0 

'28.00 

76.50 

90.00 

19  40  53 

5339.72 

27.61 

243.20 

262.59 

83.44 

21  9 53 

4739.7 

26.41 

234 . 74 

100.00 

8 23  8 

2606.17 

-29.89 

67,53 

265.59 

90.32 

9 6 34 

2006.2 

'29.53 

58.74 

100.00 

21  0 54 

5001.62 

29.17 

224,02 

262.30 

83.16 

22  25  35 

4481 .6 

27.92 

215.44 

110.00 

9 34  26 

2303.00 

-34,17 

50.54 

265.54 

90.82 

10  14  9 

1783.0 

-33.68 

41  .33 

110.00 

22  6 5 

4877,55 

33.42 

207.90 

261.75 

82.36 

23  27  22 

4277.5 

32.00 

198.95 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE'1.042€  TRA'2.4797  TC3  -.1444 
ROE-1.2581  RRA  .6892  RC3  -.0109 
FOE  .4724  FRA  .9224  FC3  -.0308 
BOE  1.6339  BRA  2.5698  BC3  .1448 


LAUNCH  DATE  NOV  22  1968 


BAU  .5599 
FAU  .01030 
BSP  2692 
FSP  -70 


SCT  1030.6  SCR 
RRT  -.0540  RRF 
SOB  1139.0  R23 
SCI  1031.0  SC2 


484.9  SC3  31.5 
.0496  RTF  -.7026 
.0009  R13  .7027 

484.0  THA  178.13 


HELIOCENTRIC  CONIC 


RL 

147 

.74 

LAL 

.00 

LOL 

59. 

.76 

VL 

18. 

737 

CAL 

RP 

107 

.53 

LAP 

1 .80 

LOP 

108. 

.37 

VP 

31, 

982 

CAP 

RC 

85. 

353 

GL 

2.43 

CP 

-I 

.15 

TAL 

56 

.33 

TAP 

Flight  time  82.00 
DISTANCE  156,691 

27,75  A7L  87.60  MCA  48.63  SHA  93 
-44.58  A7P  88.42  TAL  166.93  TAP  215.57  RCA 
29.16  ET5  176,29  7AE  128.13  ETE  186.14  7AC 


PLANETOCENTRIC  CONIC 


C3  267.254 

VHL  16.348 

OLA  3.61 

RAL  2.21 

RAD  6571 .6 

VEL  19.712 

LNCH  ATMTH 

lnch  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 58  49 

2886.32 

'28.32 

88.13 

266.23 

90.00 

19  50  28 

5306.37 

27.32 

240.80 

262.45 

100.00 

8 21  50 

2618.51 

-29.89 

68.45 

266.24 

100.00 

21  ID  7 

5049.41 

28.89 

221.66 

262.20 

110.00 

9 33  57 

2392.80 

'54.18 

51.30 

266.23 

110.00 

22  14  29 

4847.88 

53.13 

205.65 

261,47 

ST 

431.7 

SR 

429.6 

SS 

423.0 

CRT 

.7087 

CRS 

.7689 

CST 

.994  7 

LSA 

697.3 

MSA 

251 .9 

SSA 

15.2 

ELI 

562.9 

El2 

232.4 

alf 

44.80 

ARRIVAL 

CATE 

FEB 

12  1969 

ECC 

.71237 

INC 

2.3968 

VI 

30.157 

RCA 

26.41 

APO 

157.22 

V2 

35,240 

TAC 

53.87 

ETC 

159.76 

CLP 

29.14 

OPA 

'19.52 

RAP 

321 .26 

ECC 

5.3983 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

89.65 


7 46  55 


differential  corrections 
TOE-1.0526  TRA-2.5045  TC3  -.1530 
ROE-1 .21 57  RRA  .6679  RC3  -.0124 
FOE  .4911  FRA  ,9537  FC3  -.0335 

BOE  1.6081  BRA  2.5921  BC3  .1535 

launch  date  NOV  22  1968 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  107.52  L/P  1.96  LOP  111.61 

RC  83.158  CL  2.74  CP  -1.19 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE'1.0620  TRA-2.5324  fC3  -.1617 
ROE- 1.1732  RRA  .6460  RC3  -.0141 
FOE  .5102  FRA  .9856  FC3  -.0364 
BOE  1.5825  BRA  2.6135  6C3  .1623 


BAU  .5484 
FAU  .01034 
BSP  2850 
FSP  -76 


82.27  21  18  54 

89.84  9 5 29 

81.96  22  34  16 

90.37  10  13  50 

81.05  23  35  17 

MID-COURSE  EICECUTION  ACCURACV 
SCT  1077.0  SCR  488.1  SC3  33.9 
RRT 
SCO 
SCI 


2286.3 

4706.4 

2018.5 
4449.4 

1792.8 

4247.9 


'28.06 

25.97 

'29,59 

27.47 

'33.75 

31.54 


79.48 

232.40 

59.66 

213.15 

42.09 

196.76 


ORBIT  determination  ACCL^^ACV 


-.0547  RRF  .0505  RTF  -.7J82 
11B2.4  R23  '.0011  RI3  .7182 
1077.4  SC2  487,1  THA  178.21 


VL  19.328 
VP  32.337 
2AL  55.18 


Flight  time  84 .00 
DISTANCE  162.559 

CAL  26.55  ATI  87.51  MCA  51.88  SMA  93.26 

CAP  -42,72  ATP  88.46  TAL  166.01  TAP  217.88 

TAP  27,76  ETS  176.20  TAE  128,22  ETE  186.57 


WL  15.718 

OLA  4.35 

RAL  3,16 

RAO  6571 .4 

VEL  19.193 

PTH  3.09 

VHP  24.700 

lnch  time 

L-I  time 

INJ  lat 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

6 57  0 

2899.21 

'28.31 

89.08 

266,77 

89,18 

7 45  19 

19  59  51 

5272.63 

26.99 

238.39 

262.25 

81.10 

21  27  44 

8 20  23 

2630.25 

'29,89 

69.32 

266.79 

89,38 

9 4 13 

21  19  9 

5016.82 

28.55 

219.30 

261.97 

80.76 

22  42  46 

9 33  19 

2402.00 

'34.18 

52.02 

266.82 

89.94 

ID  13  21 

22  22  42 

4817.84 

32.79 

203.55 

261.12 

79.74 

23  43  0 

ST 

455.8 

SR 

431  .8 

SS 

440.9 

CRT 

.7074 

CRS 

.7698 

CST 

.9945 

LSA 

721.6 

MSA 

256.5 

SSA 

15.4 

ELI 

579.0 

EL2 

239.2 

ALF 

4?. 99 

arrival 

DATE 

FEB 

14  1969 

tee 

.68760 

INC 

2.4899 

VI 

30.157 

RCA 

29.14 

APO 

157.39 

V2 

35.245 

TAC 

55.63 

ETC 

160.28 

CLP 

27.73 

OPA 

'19.03 

RAP 

323.13 

ECC 

5.065S 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2299.2 
4672.6 

2030.2 

4416.8 
1802.0 

4217.8 


'28.12 
25.48 
'29.65 
26.98 
'33.81 
31 .03 


80.42 

230.05 

60.52 

2i0.85 

42.80 

194.57 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .5361  SOT  1124.9  SCR  490.5  SC3  36.4 

FAU  .01039  RRT  -.0553  RRF  .0514  RTF  -.7331 

BSP  3024  see  1227.2  R23  -.0014  R13  .7332 

FSP  -83  SCI  1125.3  SC2  489.6  THA  178.29 


ORBIT  DETERMINATION  ACCURACY 


ST 

476.7 

SR 

433.5 

SS 

459.1 

CRT 

.7061 

CRS 

.7707 

CST 

.9943 

LSA 

746.8 

MSA 

260.7 

SSA 

15.6 

Eli 

595.7 

El2 

245.7 

alf 

41  .16 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968  69) 


LAUNCH  DATE  NOV  22  1966 


rtlGHT  TIME  66.00 


ARRIVAL  CATE  FEB  16  1969 


heliocentric  conic 


RL 

147 

.74 

LAL 

.00 

LOL 

59 

,76 

VL 

19. 

666 

CAL 

RP 

107 

.51 

LAP 

2.11 

LOP 

114 

.66 

VP 

32. 

676 

CAP 

RC 

60.1 

975 

GL 

3.06 

CP 

-1 

.23 

TAL 

U 

1.07 

TAP 

DISTANCE  166.5^7 

^5.41  A7L  67.42  MCA  55.12  SNA  94,72  ICC  .66315  INC  2.5752  VI 

-40.94  A7P  66,53  TAL  165.09  TAP  220.21  RCA 

26.37  ETS  176.06  7AE  126.36  ETE  167.02  7AC 


31  .91  APO  157.53  V2 
57.40  ETC  160.77  ClP 


30.157 

35.249 

26.34 


PLANE TOCENTRIC  CONIC 
C3  226.427  VHL  15.114  OLA  5.10 


RAL  4 .06 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

90.00 

6 55  1 

2911.51 

-26.29 

69.96 

267.22 

06.73 

7 

43  32 

2311.5 

90.00 

20  9 3 

5236.47 

26.61 

235.96 

261.99 

79.94 

21 

36  21 

4636.5 

100.00 

6 10  45 

2641 .40 

-29.66 

70.15 

267.26 

66.94 

9 

2 47 

2041  .4 

100.00 

21  27  59 

4963.62 

26.17 

216.92 

261 .67 

79.56 

22 

51  3 

4363.6 

110.00 

9 32  30 

2410.59 

-34.16 

52.69 

267.33 

69.55 

10 

12  41 

1610.6 

110.00 

22  30  44 

4767.39 

32.40 

201.06 

260.72 

76.44 

23 

50  31 

4167.4 

-26.17 

24.95 

-29.70 

26.44 

-33.67 

30.46 


61 .31 
227.69 
61  .35 
206,55 
43.46 
192.36 


differential  CORRECTIONS 
tde-1.0715  TRA-2.5596  TC3  -.1706 
roe-1.1307  RRA  .6235  RC3  -.0159 

FOE  .5299  FRA  1.0162  FC3  -.0396 

60E  1.5576  BRA  2.6344  8C3  .1713 

LAUNCH  DATE  NOV  22  1966 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  107.50  LAP  2.26  LOP  116.10 

RC  76.602  CL  3.40  CP  -1.27 

PLANE  TOCENTRIC  CONIC 
C3  211.249  VHL  14.534  OLA  5.63 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 52  51  2923.26 

90.00  20  16  5 5203.64 

100.00  6 16  57  2651.99 

100.00  21  36  39  4950.35 

110.00  9 31  32  2416.61 

110.00  22  36  35  4756.49 

differential  corrections 

TOE-1 .0601  TRA-2.5651  TC3  -.1795 

ROE-1.0664  RRA  .6007  RC3  -.0179 

FOE  .5502  FRA  1 .0516  FC3  -.0432 

BCE  1.5333  BRA  2.6540  BC3  .1604 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


BAU 

.5232 

SCT  1174.7  SCR 

492.3  SC3 

39.1 

ST 

500.7  SR 

434.5 

SS 

477.6 

FAU 

.01045 

RRT  -.0557  RRF 

.0521  RTF 

-.7474 

CRT 

.7049  CRS 

.7716 

CST 

.9940 

BSP 

3201 

see  1273.7  R23 

-.0017  R13 

.7475 

LSA 

773.1  MSA 

264.4 

SSA 

15.7 

FSP 

-90 

SCI  1175.1  SC2 

491.4  THA 

176.36 

ELI 

613.3  EL2 

251  .6 

alf 

39.30 

flight  TIME 

66.00 

ARRIVAL 

DATE 

FEB 

16  1969 

DISTANCE  174.566 

VL  20.412  CAL  24.33  A2L  67.35  Ha  56.37  SHA  96.17 

VP  33.004  CAP  -39.24  ATP  66.61  TAL  164.19  TAP  222.56 

TAL  53.00  TAP  25.00  ETS  175.93  TAE  126.61  ETE  167.49 


ECC  .63909  INC  2.6539  VI  30.157 
RCA  34.71  APO  157.64  V2  35.253 
TAC  59.20  ETC  161.24  CLP  24.97 


RAL  4.93 
INJ  LAT 
-26.27 
26.17 
-29.66 
27.73 
-34.17 
31.95 

BAU  .5094 
FAU  .01054 
BSP  3404 
FSP  -99 


RAO  6571.2  VEL  16.236  PTH  3.02  VW  22.975  OPA  -17.96  RAP  326.90  ECC  4,4766 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH 


90.64 

233.52 
70.94 

214.53 
53.32 

196.76 


267.59 

261.66 

267.64 

261.31 

267.74 

260.25 


66.30 

76.79 

66.53 

76.37 

69.16 

77,15 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 4]  34 

2323.3 

-26.21 

62.17 

21  44  46 

4603.6 

24.36 

225.32 

9 1 9 

2052.0 

-29.74 

62.13 

22  59  10 

4350.3 

25,65 

206.24 

10  11  50 

1618.6 

-33.91 

44  .06 

23  57  51 

4156.5 

29.65 

190.16 

MID-COURSE  EICCUTION  ACCURACY 
SOT  1225.9  SCR  493.4  SC3  42.0 

RRT  -.0561  RRF  .0526  RTF  -.7611 

see  1321.5  R23  -.0019  R)3  .7612 

SCI  1226.3  SC2  492.5  THA  176.46 


ORBIT  DETERMINATION  ACCURACY 


ST 

525.3 

SR 

434.9 

5S 

497.0 

CRT 

.7036 

CRS 

.7725 

CST 

.9936 

LSA 

600,2 

H5A 

267,7 

SSA 

15.9 

ELI 

631  .7 

El2 

257.0 

alf 

37.45 

LAUNCH  DATE  NOV  22  1966 


FLIGHT  TIME  90.00 


ARRIVAL  DATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


RL 

147.74 

LAL 

.00 

RP 

107.49 

LAP 

2.40 

RC 

76.644 

CL 

3.75 

PLANE TOCENTRIC  ( 

CONIC 

DISTANCE  180.737 

.00  LOL  59.76  VL  20.906  CAL  23.31  ATL  67.27  HCA  61.61  SMA  97.62  ECC  .61546  INC  2.7274  Vl  30.157 

121.35  VP  33.316  CAP  -37,61  ATP  66.70  TAL  163.30  TAP  224.92  RCA  37.54  APO  157.71  V2  35.255 

3.75  CP  -1.32  TAl  51.96  TAP  23.64  ETS  175.75  TAE  126.91  ETE  167.96  TAC  6|  .01  ETC  161.66  ClP  23.61 


C3  195.401  VHL  13.979  OLA  6,57  RAL  5.74  RAO  6571, 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 50  30 

2934 , 50 

-28.24 

91.66 

90,00 

20  26  57 

5166.70 

25.69 

231 .07 

100.00 

6 14  56 

2662.05 

-29.84 

71.66 

100.00 

21  45  10 

4916.36 

27.24 

212.12 

110.00 

9 30  22 

2426.09 

-34.17 

53.90 

110.00 

22  46  15 

4725.11 

31.45 

196.45 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  22  1966 


TC3 

-.1691 

BAU 

.4969 

RC3 

-.0201 

FAU 

.01063 

FC3 

-.0471 

BSP 

3535 

BC3 

.1902 

FSP 

-107 

1 VEL  17.797  PTH  2.99  VHP  22.150 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
267.67  67.69  7 39  25 

261.28  77.65  21  53  5 

267.93  66.14  6 59  20 

260.69  77.20  23  7 6 

266.07  66.63  10  10  46 

259.74  75.66  24  5 0 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1261.3  SCR  493.7  SC3  45.2 

RRT  -.0557  RRF  .0532  RTF  -.7742 

SOB  1373.2  R23  -.0026  R13  .7742 

SCI  1261.7  SC2  492.6  THA  176.56 

flight  time  62.00 


DPA  -17.42  RAP  326.79  ECC  4.2156 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2334.5 

4566.7 

2062.0 

4316.4 

1626.1 

4125.1 


-26.24 

23.73 

-29.76 

25.21 

-33.95 

29.19 


62.99 

222.94 

62.66 

203.91 

44.66 

167.96 


ORBIT  determination  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.74  LAL 

.00 

RP 

107.46  LAP 

2.53 

RC 

74.503  CL 

4.11 

PLANETOCENTRIC  CONIC 

DISTANCE  166.967 

.00  LOL  59.76  VL  21.376  CAL  22.33  ATL  67.20  Ha  64.66  SMA  99.07 

124.60  VP  33.614  CAP  -36.04  ATP  86.61  TAL  162.44  TAP  227.30 

-1.37  TAL  51.01  TAP  22.30  ETS  175.33  TA£  129.29  ETE  166.51 


C3  160.761  VHL  13.445  OLA  7.30  RAL  6.52 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 4 7 57  2945.26  -26.21 

90.00  20  35  40  5133.01  25. J4 

100.00  6 12  47  2671.62  -29.62 

100.00  21  53  30  4661.69  26.70 

110.00  9 29  2 2433.04  -34.15 

110.00  22  S3  46  4693.23  30.90 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1115  TRA-2.6469  TC3  -.2007  BAU  .4661 

ROE-1 .0039  RRA  .5542  RC3  -.0225  FAU  .01066 

FOE  .5951  FRA  1.1231  FC3  -.0512  BSP  3461 

BOE  1.4977  BRA  2.7043  BC3  .2020  FSP  -113 


RAO  6570.9  VEL  J7.361  PTH  2.96  VHP  2J.346 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


92.44 
226.59 

72.39 

209.70 

54.45 
194.13 


266.06 

260.64 

266.14 

260.42 

266.30 

259.17 


67,49 

76.53 

67,76 

76.03 

66.51 

74.59 


7 37 
22  1 
6 57  19 
23  14  52 


2 

13 


10 

24 


35 

59 


MID-COURSE  E«CUTION  ACCURACY 
SCT  1544.9  SCR  493.3  SC3  46.6 

RRT  -.0535  RRF  .0530  RTF  -.7663 

see  1432,5  R25  -.0044  R13  .7664 

SCI  1345.2  SC2  492.5  THA  176.70 


ST 

552.4 

SR 

434.7 

SS 

517. 1 

CRT 

.7030 

CRS 

.7735 

CST 

.9936 

LSA 

629.5 

MSA 

270.4 

SSA 

16.0 

Eli 

652.3 

El2 

261 .6 

alf 

35.51 

ARRIVAL 

DATE 

FEB 

22  1969 

ECC 

.59240 

INC 

2.7965 

Vl 

30.157 

RCA 

40.36 

APO 

157.75 

V2 

35.257 

TAC 

62.64 

ETC 

162.10 

CLP 

22.26 

OPA 

-16.85 

RAP 

330.69 

ECC 

3.9752 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2345.3 

■26.26 

83.76 

4533.0 

23.04 

220,55 

2071.6 

29.61 

63.59 

4261 .6 

24.52 

201  .59 

1633.0 

■33.96 

45.20 

4093.2 

26.46 

165.77 

ORBIT  DETERMINATION  ACCURACY 

ST 

563.9 

SR 

433.7 

SS 

536.6 

CRT 

.7039 

CRS 

.7749 

CST 

.9936 

LSA 

663.0 

MSA 

272.3 

SSA 

16.3 

ELI 

677.1 

El2 

265.6 

alf 

33.40 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  VOL  4 190H  L9 


kUNCH  DATE  NOV  1 

22  1968 

FLIGHT  TIME 

94.00 

arrival 

DATE 

FEB 

24  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  193. 

202 

RL  147.74 

LAL 

.00 

LOL  59.76 

VL  21.817 

GAL  21.36 

AZL  87.14 

HCA  68.11 

SNA  100 

.50 

ECC 

.56956 

INC 

2.0620 

VI 

50.157 

RP  107.48 

LAP 

2.66 

LOP  127.85 

VP  53.897 

GAP  -34.52 

AZP  88.93 

TAL  161.60 

TAP  229 

.71 

RCA 

43.26 

APO 

157.73 

VZ 

35 .256 

RC  72.381 

GL 

4.50 

GP  -1.42 

ZAl  50.12 

ZAP  20.96 

ETS  175.25 

ZAE  129.73 

ETE  189 

.06 

ZAC 

95.62 

ETC 

279.77 

CLP 

20.91 

PLANETOCENTRIC  i 

CONIC 

CS  166.939 

VHL 

12.920 

DLA  6.02 

RAL  7,21 

RAO  6570.8 

VEL  16.978 

PTH  2.92 

VHP  20.555 

DPA 

-16.27 

RAP 

332,56 

ECC 

3. 74  74 

LNCH  AZMTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONCr 

90.00 

6 

45  7 

2955.00 

-28.16 

93.15 

268.10 

07.14 

7 34 

22 

2355.0 

- 

26.26 

64.49 

90.00 

20 

44  3 

5096,62 

_?4j54 

226.10 

260.30 

J5.41 

22  9 

0 

4496.6 

22.30 

216.14 

100.00 

6 

10  20 

2680.17 

-29.79 

75.03 

268.19 

07.43 

8 55 

0 

2080.2 

- 

29.83 

64 .22 

100.00 

22 

1 32 

4846.69 

26.10 

207.26 

259.84 

74.88 

23  22 

18 

4246.7 

25.77 

199.24 

110.00 

9 

27  24 

2438.96 

-34,14 

54.91 

266.38 

86.24 

10  8 

3 

1639.0 

- 

34.01 

45.66 

110.00 

23 

0 56 

4660.66 

30.29 

191.79 

256.49 

73.33 

24  18 

37 

4060.7 

27.71 

163.55 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2983 

TRA 

-1.8439 

TC3  -.0136 

BAU  .0670 

SGT 

637.0  SGR 

493.7  SG3 

48.6 

ST 

280.6 

SR 

434.7 

SS 

470.6 

ROE  -.9673 

RRA 

,5234 

RC3  -.0260 

FAU  .01599 

RRT  - 

.3252  RRF 

.1030  RTF  - 

.0701 

CRT 

.3222 

CRS 

.7495 

CST 

.6676 

FDE  ,5062 

FRA 

1 . 0486 

FC3  -.0829 

BSP  23360 

SGB 

971.7  R23 

.3127  R13 

.6340 

LSA 

631.6 

NSA 

300,3 

SSA 

6.4 

BDE  1.0122 

BRA 

1 .9167 

BC3  .0300 

FSP  -557 

SGI 

858.6  SG2 

455,1  THA  164.77 

ELI 

448.9 

El2 

257.4 

ALF 

72.22 

LAUNCH  DATE  NOV  22  S9€8  Ft  I CHT  TINE  96.00  ARRIVAL  DATE  FEB  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  199. 64S 

RL  147,74  LAL  .00  LOL  59.76  VL  22.232  6AL  20.52  AZL  67. 06  HCA  71.36  SNA  101.91  ECC  .54796  INC  2.924_6  >^1  30.157 

RP  107.46  LAP  2.77  LOP  131.10  VP  34.167  6AP  -33.10  AZP  _ 69 .06  TAL  16P TAP  232 . 1 1 RCA  46.07  A^PO  157.75  VJ  55  259 

RC  70.261  6L  4.90  6P  -1.46  ZAl  49.21  ZAP  19.65  ETS  174.92  ZAE  130.26  ETElSli. 65  ZAC  95.20  ETC  260.11  CLP  19.59 

PlANETOCENTRIC  CONIC 

C3  154.621  VHL  12.443  OLA  6.75  RAL  7.93  RAO  6570.7  VEL  16.610  PTH  2.89  VHP  19.610  DPA  -15.67  RAP  334.49  ECC  3.5460 
LNCM  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  L0N6  INJ  RT  A6C  !NJ  A2J<TH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONO 

90.00  6 42  11  2965.54  -26.15  93.92  266.16  66.75  7 31  37  2365.5  -26.30  65.26 

90.00  20  52  42  5059.63  23.69  223.60  259.61  74.33  22  17  1 4459.6  21.51  215.73 

100.00  6 7 47  2669.45  -29.76  73.72  266.26  67.07  6 52  37  2069.5  -29.65  64.91 

100.00  22  9 47  4611.15  25.44  204.62  259.32  73.76  23  29  56  4211.1  22.97  196.90 

110.00  9 25  44  2445.52  -34.13  55.42  266.50  87.93  10  6 30  1645.5  -34.04  46,17 

110.00  23  6 19  4627.65  29.62  169.47  257.66  72.11  24  25  27  4027.6  26.69  161.35 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.1126  TRA-2.6729  TC3  -.2154  BAU  .4495  SGT  1449.4  SGR  490.2  SG3  56.0  ST  634.4  SR  429.6  SS  579.9 

ROE  -.9205  RRA  .5069  RC3  -.0279  FAU  .01110  RRT  -.0556  RRF  .0544  RTF  -.6102  CRT  .6996  CRS  .7767  CST  .9927 

FOE  .6401  FRA  1.1951  FC3  -.0621  BSP  4266  SG6  1530.0  R23  -.0033  R13  .6102  LSA  920.5  MSA  275.5  SSA  16.4 

BDE  1.4443  BRA  2.7205  BC3  .2172  FSP  -139  SGI  1449.7  SG2  469.3  THA  178.70  ELI  716.4  El2  271.9  AlF  30.14 


launch  date  NOV  22  1966 

Flight 

TIME  ' 

98.00 

arrival  date 

FEB 

26  1969 

i 

HELIOCENTRIC 

CONIC 

DISTANCE  206.081 

- 

RL  147.74 

LAL  .00 

LOL  59.76 

VL 

22.624 

GAL  19.67 

AZL 

87.02 

HCA 

74.60 

SMA 

103 

.30 

ECC 

.52660 

INC  2.9848 

VI 

30.157 

RP  107.46 

LAP  2.66 

LOP  134.35 

VP 

34.422 

GAP  -31.71 

AZP 

89.21 

TAL 

159.95 

TAP 

234 

.55 

RCA 

48.89 

APO  157.71 

V2 

35.259 

_ 

RC  66.209 

GL  5.32 

GP  -1.55 

ZAL 

46.37 

ZAP  18.34 

ETS 

174 .51 

ZAE 

130.9! 

ETE 

190 

.28 

ZAC 

94.76 

ETC  260,43 

16.27 

_ 

PLANETOCENTRIC  CONIC 

i 

C3  143.329 

VHL  11.972 

DLA  9.46 

RAL 

8.57 

RAD  6570.8 

VEL 

16.268 

PTH 

2.85 

VHP 

19. 

073 

DPA 

-15 .06 

RAP  336.36 

ECC 

3.3568 

= 

LNCm  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LON& 

90.00 

6 36  57 

2975.19 

- 

26.11 

94.63 

268.11 

86.40 

7 

28 

32 

2375.2 

-26.31 

65.97 

90.00 

21  1 2 

5026.26 

23.17 

221.08 

259.23 

73.26 

22 

24 

44 

4422.3 

20.66 

213.31 

- 

100.00 

6 4 57 

2697.04 

- 

29.73 

74.34 

268.22 

86.74 

8 

49 

55 

2097.6 

-29.07 

65 . 54 

100.00 

22  17  43 

4774 .65 

24.73 

202.36 

258.70 

72.65 

23 

37 

16 

4174.9 

£2.12 

194 . 54 

1 iyO . 00 

9 23  47 

2451 .14 

- 

34.11 

55.66 

268.47 

87.67 

10 

4 

36 

1851 .1 

-34.06 

46.61 

I 

i 10 . 00 

23  15  23 

4594.31 

28.90 

187.13 

257.17 

70.89 

24 

31 

57 

3994.3 

26.02 

179.13 

- 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

1.1263 

TRA 

-2.6979 

TC3 

-.2262 

BAU 

.4375 

SGT 

1516.1 

SGR 

487.4 

$G3 

60.3 

51 

667.9 

SR 

426.7 

SS 

603.4 

ROE 

-.6795 

RRA 

.4634 

RC3 

- .0309 

FAU 

.01125 

RRT 

-.0538 

RRF 

.0541 

RTF 

- .8207 

CRT 

.7006 

CRS 

.7781 

CST 

.9926 

FOE 

.6664 

FRA 

1 .2351 

FC3 

- .0679 

BSP 

4342 

SOB 

1592.5 

R23 

-.0049 

R13 

.8207 

LSA 

957. D 

MSA 

275.7 

SSA 

16.5 

BDE 

1 .4303 

BRA 

2.7409 

BC3 

.2263 

FSP 

-149 

SGI 

1516.4 

see 

406.6 

THA 

178.90 

ELI 

743.9 

El2 

273,_3 

ALF 

26 . 26 

launch 

DATE 

NOV 

22  1966 

FLIGHT 

TIME 

100.00 

ARRIVAL 

DATE 

HAR 

2 1969 

HELIOCENTRIC  CONIC  DISTANCE  212.576 

RL  147.74  LAL  .00  LOL  59.76  VL  22.993  GAL  16.86  AZL  66.96  HCA  77.85  SMA  104.67  ECC  .50606  INC  3.0432  VI  3D. 157 

RP  107.48  LAP  2.96  LOP  137.60  VP  34.665  GAP  -30.37  AZP  89.36  TAL  159.16  TAP  237.01  RCA  51.70  APO  157.64  V2  35.257 

RC  66.167  GL  5.75  GP  -1.62  ZAl  47.59  ZAP  17.04  ETS  174.01  ZAE  131,63  ETE  190.96  ZAC  94.31  ETC  280.75  CLP  16.96 

PLANETOCENTRIC  CONIC 

C3  132.722  VHL  11.521  OLA  10.21  RAL  9.16  RAO  6570.4  VEL  15.939  PTH  2.82  VHP  10.357  DPA  -14.44  RAP  338.28  ECC  3.1843 


LNCH  AZMTH 

LNCH 

TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 35 

27 

^984.80 

-28.06 

95.31 

267.96 

86.06 

7 

25  12 

2384.6 

-28.31 

66.65 

90.00 

21  9 

17 

4984 .DO 

22.40 

218.54 

256.59 

72.21 

22 

32  21 

4384.0 

19.76 

210.86 

100.00 

8 1 

51 

2705 , 94 

-29.70 

74.94 

288.08 

86.43 

6 

46  57 

2105.9 

-29.66 

66.14 

100.00 

22  25 

34 

4737.90 

23.96 

199.89 

250.04 

71.57 

23 

44  32 

4137.9 

21  .22 

192.17 

110.00 

9 21 

36 

2456.42 

-34.10 

56.27 

268 . 36 

87.43 

10 

2 32 

1656.4 

-34.00 

47.02 

110.00 

23  22 

19 

4560.18 

26.11 

104.78 

256.42 

69.70 

24 

36  19 

3960.2 

25,09 

176.91 

DIFFERENTIAL  CORRECTIONS  MID-COURSE IXlCUT ION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.1287  TRA-2.7060  TC3  -.2526  BAU  .4172  SGT  1572,4  SGR  463.9  SG3  64.8  ST  695.5  SR  422.0  SS  626.0 

ROE  -.6385  RRA  ,4800  RC3  -.0342  FAU  .01155  RRT  -.0547  RRF  .0546  RTF  -.8313  CRT  .6989  CRS  .7792  CST  .9922 

FOE  .6920  FRA  1,2744  FC3  -.0752  BSP  4761  SOB  1845.1  R23  -.0044  R13  .8314  LSA  988.9  MSA  275.8  SSA  16.6 

BDE  1.4061  BRA  2.7448  BC3  .2351  FSP  -164  SGI  1572.6  SG2  483.1  THA  178.94  ELI  766.2  El2  274.5  AlF  26.71 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69  » 


LAUNCH  DATC  NOV  22  I960 


HELIOCENTRIC  CONIC 


RL 

147.74 

LAL 

.00 

LOL 

59.70 

VL 

25.341 

SAL 

RP 

107.49 

LAP 

5.00 

LOP 

140.05 

VP 

54.094 

CAP 

RC 

04 ,t01 

CL 

0.21 

CP 

-1.70 

ZAL 

40.05 

ZAP 

FL19HT  TINE  102.00 
DISTANCE  219.124 

10.09  A2L  00.90  MCA  01.10  SNA  100.02 
-29.00  A2P  09.52  TAL  150.40  TAP  259.50 
15,74  ETS  175.50  2AE  152.44  ETE  191.09 


ARRIVAL  DATE  NAR  4 1909 


ECC  .40012  INC  3.1002  VI  50.157 
RCA  54.40  APO  157.50  V2  55.250 
ZAC  95.04  ETC  201.05  CLP  15.65 


PLANETOCENTRIC  CONIC 


C3  122.942 

VHL  11.000 

OLA  10.94 

RAL  9.71 

RAD  6570.3 

VEL  19.029 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

0 51  41 

2995.00 

-28.02 

99.96 

207.73 

90.00 

21  17  20 

4945.01 

21.57 

215.00 

257.92 

100.00 

7 50  30 

2713.95 

-29.00 

75,92 

207.00 

100.00 

22  33  10 

4700.20 

25.12 

197.40 

297.34 

110.00 

' 9 19  10 

2401 .43 

-34.00 

50.00 

200.10 

110.00 

23  29  0 

4925.44 

27.27 

162.43 

299.03 

2.70  VHP  17.000  DPA  -15.01  RAP  540.17  ECC  3.0253 
A2NTH  INJ  TINE  PC  CST  TIN  INJ  2 LAT  INJ  2 LON6 


05.75 


7 21  55 


71.19  22  59  52 

90.12  0 43  44 


70.51 

97.20 


25  51  39 
10  0 11 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  22  1909 


TC3 

-.2400 

BAU 

.4002 

RC3 

-.0977 

FAU 

.01179 

FC3 

-.0090 

BSP 

5091 

BC3 

.2435 

FSP 

-179 

00.54  24  44  53 

nid-coorse  execution  accuracy 

S0T  1055.0  00R  479.5  $05  09.0 

RRT  -.0541  RRf  ,0547  RTF  -.0412 

SCO  1704.7  R25  -.0050  R15  .0412 

SCI  1050.1  SC2  470.7  THA  179.01 

FLICMT  TIME  104.00 


2595.9 
4545.0 

2113.9 

4100.3 

1001.4 

3025.4 


-20.32 

10.00 

-29.99 

20.20 

-54.09 

24.11 


07.55 
200.40 
00.73 
109.70 
47.41 
174 .09 


ORBIT  OETERNINATION  ACCURACY 


ST 

727.2 

SR 

410.1 

SS 

050.4 

CRT 

.0900 

CRS 

.7005 

CST 

.9919 

LSA 

1025.1 

NSA 

275.1 

SSA 

10.7 

Eli 

792.7 

EL2 

274.5 

alf 

25.10 

ARRIVAL  DATE  MAR  0 1909 


HELIOCENTRIC  CONIC 

RL  147.74  LAL  .00  LOL  59.70  VL  25.007 

RP  107.50  LAP  5.14  LOP  144.10  VP  55.111 

RC  02.196  CL  0.09  CP  -1.79  ZAL  40.10 

PLANETOCENTRIC  CONIC 


DISTANCE  225.719 

CAL  17.34  A2L  00,04  MCA  94.35  SNA  107.34 
CAP  -27.05  A2P  09.69  TAL  157.00  TAP  242.01 
ZAP  14.40  ETS  172.50  ZAE  133.55  ETE  192.40 


ECC  .40607  INC  3.1502  VI  50.157 
RCA  57.22  APO  157.45  V2  55.253 
ZAC  93.50  ETC  261.54  CLP  14,35 


C3  113.925 

VHL  10.074 

OLA  11.67 

RAL  10.22 

RAD  0970.2 

VEL  15.330 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

0 27  30 

3003.00 

-27.97 

90.09 

207.41 

90.00 

21  25  92 

4909.20 

20.07 

213.41 

297.22 

100.00 

7 54  52 

2721.04 

-29.03 

76.10 

207.96 

100.00 

22  40  50 

4001.91 

22.23 

194.91 

250.00 

MO. 00 

9 10  29 

2400.23 

-34.07 

37.03 

207.09 

MO. 00 

29  35  90 

4490.09 

20.37 

100.00 

254.01 

PTM  2.75  VHP  10.904  DPA  -13.17  RAP  342.00  ECC  2.0749 
INJ  AZHTM 
65.40 
70.21 
05.62 
09.49 
06.96 
07.42 


INJ  TIME 

PC  CST  TIM 

IMJ  2 LAT 

INJ  2 LONC 

7 17  40 

2403.1 

-28.32 

00.00 

22  47  10 

4305.3 

17.79 

205.92 

0 40  14 

2121.0 

-29.09 

07.30 

23  56  40 

4001 .9 

19.24 

J07.39 

9 57  30 

1000.2 

-34 , 1 1 

47.79 

24  50  40 

3090.1 

29.00 

172.47 

DIFFERENTIAL  CORRECT 1ON0 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2407 

BAU 

.3040 

RC3 

-.0414 

FAU 

.01207 

FC3 

-.0917 

BSP 

5255 

BC3 

.2521 

F8P 

-195 

LAUNCH  DATE  NOV  22  1908 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.70 

RP  107.51  LAP  3.21  LOP  147.35 

RC  00.270  CL  7.19  CP  -1.06 

PLANETOCENTRIC  CONIC 


VL  25.975 
VP  55.510 
ZAL  45.52 


S6T  1702.0  80R  474.5  SC3  75.1 
RRT  -.0529  RRF  .0540  RTF  -.6504 
00B  1707.7  R23  -.0000  R15  .8505 
001  1703.0  S02  473.6  THA  179.00 


FLICHT  TIME  100.00 
DISTANCE  232.550 

CAL  10.05  AZL  80.79  HCA  67.59  SNA  100.02 
CAP  -20.03  AZP  09.07  TAL  150.90  TAP  244.55 
ZAP  13.10  ET$  171.50  ZAE  13^.37  ETE  193.51 


C3  105.619 

VHL 

10. 

.277 

OLA  12.41 

RAL  10.09 

RAD  0570.1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90,00 

0 

23 

13 

3012.30 

-27.92 

97.32 

90.00 

21 

33 

35 

4904.72 

19.72 

210.92 

100.00 

7 

50 

50 

2729.42 

-29.59 

70.67 

100.00 

22 

49 

34 

4022.93 

21.29 

192.39 

110.00 

9 

13 

33 

2470.91 

-34.05 

57.40 

MO. DO 

23 

42 

20 

4454.11 

25.41 

177.72 

INi  RT  ASC 
207.02 
250.47 
207.10 
255.05 
207.53 
255.90 


PTH  2.71 
INJ  AZNTH 
05.00 
09.25 
05.52 
60.40 
80.77 
00.32 


VHP  16.326 
INJ  TINE 
7 13  25 
22  54  40 
6 30  29 
24  5 57 

9 54  44 
24  50  40 


ST 

701 

.2 

SR 

412 

.7 

SS 

070.1 

CRT 

.0009 

CRS 

.7020 

CST 

.9917 

LSA 

1009 

.0 

MSA 

273 

.0 

SSA 

10.7 

Eli 

021 

.5 

EL2 

273 

.5 

alf 

23.51 

ARRIVAL 

DATE 

MAR 

• 1901 

ECC 

.44832 

INC 

3.21 

15 

VI 

90.157 

RCA 

59. 

95 

APO 

157. 

32 

V2 

35.250 

ZAC 

92. 

07 

ETC 

201 . 

02 

CLP 

13.05 

DPA 

-12. 

53 

RAP 

343. 

95 

ECC 

2.7392 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

2412.5 

4204.7 

2129.4 

4022.0 
1070.9 

3054.1 


-20.31 

10.72 

-29.09 

16.17 

-34.12 

21.99 


•0.00 

205.43 

07.00 

104.90 

40.15 

170.24 


DIFFERENTIAL  CORRECTIONS 


TDE-l .1527 

TRA- 

2.7393 

TC3 

- .2500 

BAU 

.3S71 

ROE  -.7186 

RRA 

.3917 

RC3 

-.0454 

FAU 

.01299 

FOE  .7025 

FRA 

1.4001 

FC9 

-.1015 

BSP 

5505 

BOE  1.3505 

BRA 

2.7072 

BC9 

.2000 

FSP 

-212 

LAUNCH  DATE  NOV  22  1900 


NIO-COUR0E  EXECUTION  ACCURACY 
9CT  1770.7  SCR  400.5  0C3  01.0 

RRT  -.0520  RRF  .0550  RTF  -.0595 
sea  1051.0  R25  -.0070  R15  .0593 

SCI  1770.9  SC2  407.6  THA  179.15 

FLICHT  TIME  109.00 


ORBIT  DETERMINATION  ACCURACY 
ST  795.0  SR  400.5  SS  705.0 

CRT  .0992  CRS  .7035  CST  .9915 

LSA  1103.9  MSA  271.0  SSA  16.0 

TLI  051.3  EL2  271.6  AlF  22.00 

ARRIVAL  DATE  MAR  10  1909 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.70 

RP  107.52  LAP  5.27  LOP  150.00 

RC  50.412  CL  7.72  CP  -1.99 

PLANETOCENTRIC  CONIC 


DISTANCE  250.054 

VL  24.204  CAL  15.95  AZL  00.73  HCA  90.84  SNA  109.80 

VP  35.509  CAP  -25.47  AZP  90.05  TAL  150.20  TAP  247.11 

ZAL  44.94  ZAP  11.91  ETS  170.29  ZAE  155.50  ETE  194.24 

PTH  2.60  VHP  15.000 

INJ  AZMTH  INJ  TIME 


C3*"  97.902 

VHL  9.090 

OLA  19.10 

RAL  11.09 

RAO  6900.9 

VEL  14.009 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

0 18  29 

3021.71 

-27.00 

90;oi 

200.55 

90.00 

21  41  37 

4029.35 

10.70 

200.21 

255.71 

100.00 

7 40  40 

2737.29 

-29.54 

77.26 

260.72 

100.00 

22  50  7 

4503.00 

20.20 

109.07 

259.03 

MO. 00 

9 10  19 

2475.55 

-34.03 

57.70 

267.10 

110.00 

29  40  57 

4417.31 

24.30 

175.97 

253.09 

04.75 

60.34 

05.22 

07.54 

60.55 
05.27 


7 0 50 

23  2 0 

0 32  17 

24  12  50 
9 51  34 

25  2 35 


DIFFERENTIAL  CORRECTIONS 
TOE- 1.1 010  TRA-2.7405.TC5  -.2029  BAU  .3504 

ROC  -.0000  RRA  .3090  RC3  -.0400  FAU  .01274 

FOE  .0171  FRA  1.4543  FC3  -.1120  BSP  5747 

BOE  1.3400  BRA  2.7711  BC3  .2075  FSP  -250 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1040.9  BCR  401.5  0C3  07.3 

RRT  -.0509  RRF  .0555  RTF  -.6070 
sea  1097.7  R25  -.0002  R15  .P070 

SCI  1040.9  0C2  400.6  THA  179.22 


ECC  .43040 

INC 

9.2060 

Vi 

30.157 

RCA  02.50 

APO 

157.10 

V2 

35.240 

ZAC  92.36 

ETC 

201.09 

CLP 

11.75 

DPA  -11.00 

RAP 

345.63 

ECC 

2.0122 

PO  cat  TIN 

INJ 

1 2 LAT 

INJ 

2 LONC 

2421.7 

- 

20.30 

09.37 

4223.4 

15.59 

2Q0.91 

213r,3 

-29.69 

00.47 

3903.0 

17.04 

102.50 

1075.5 

■54.13 

40.52 

3017.5 

20.64 

160.01 

ORBIT  DETERMINATION  ACCURACY 

ST  B32.1 

SR 

399.1 

98 

731.2 

CRT  .0999 

CRS 

.7051 

CST 

.9913 

LSA  1140.2 

MSA 

200.8 

SSA 

10.9 

ELI  802.9 

EL2 

200.7 

alf 

20.55 

119 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4,  1968  69 


LAUNCH  DATE  NOV  tt  iM 


fLUHT  TIMC  110.00 


ARRIVAL  CATE  MAR  12  1R«9 


heliocentric  conic 


DISTANCE  249.749 


RL  147.74 

LAL 

.00 

LOL  99.76 

VL  24.936 

CAL  19.50 

AZL  66.66 

HCA  94.06 

SNA  ill 

.10 

ECC  .41399 

INC 

3.321T 

VI 

30.157 

RP  107.59 

LAP 

3.31 

LOP  193.69 

VP  39.660 

CAP  -24.39 

AZP  60.24 

TAL  199.62 

TAP  246 

.71 

RCA  €5.16 

APO 

197.02 

V2 

35.241 

RC  56.605 

6L 

6.27 

6P  -2.10 

ZAL  44.40 

ZAP  10.69 

ET6  166.61 

ZAE  136.73 

ETE  169 

.26 

ZAC  91.63 

ETC 

2S2.14 

CLP 

10.45 

PLANETOCENTRIC  CONIC 

C3  60.917 

VHL 

9.939 

OLA  19.91 

RAL  11.49 

RAD  6966.6 

m 14.966 

PTH  2.64 

VHP  15.067 

DPA  -11.24 

RAP 

547.70 

ECC 

2.4963 

LNCH  AZMTH 

LNCH  TINE 

L-l  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZNTH 

INJ  tine’ 

PO  CST  TIN 

INJ 

1 2 LAT 

INJ 

2 LON& 

90.00 

6 

13  22 

9031 .41 

-27.60 

96.71 

266.02 

84.36 

7 3 

93 

2431.4 

2S.29 

90.06 

90.00 

21 

49  39 

4761.12 

17.62 

209.96 

294.61 

67.47 

23  6 

19 

4161.1 

14.41 

196.36 

100.00 

7 

42  3 

2749.57 

-29.50 

77.69 

266.20 

64.91 

6 27 

49 

2149.4 

■29.89 

69.07 

100.00 

23 

3 39 

4942.99 

19.19 

167.34 

294.21 

66.63 

24  16 

20 

3642.4 

15.96 

190.12 

110.00 

9 

6 47 

2460.26 

-34.01 

96.13 

266. SO 

66.34 

6 46 

7 

1660.3 

■34.14 

49.66 

110.00 

23 

99  23 

4360.27 

23.30 

173.02 

292.16 

64.29 

29  6 

24 

3760.3 

19.65 

165.79 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1710 

TRA- 

•2.7909 

^TC3  -.2692 

BAU  .3337 

6CT  1912.7  6CR  493.6  SCS 

64.2 

ST  S66 . 7 

SR 

391.1 

98 

761  .0 

RDE  -.6416 

RRA 

.3467 

RC3  -.0940 

FAU  .01312 

mi  - 

.0466  RRF 

.0996  RTF  - 

.6799 

CRT  .7006 

CfiS 

.7669 

CST 

.9912 

FOE  .6943 

fra 

1.9046 

FC3  -.1250 

BSP  9969 

6CB  1669.6  R23  - 

.0066  R13 

.6799 

LSA  1160.6 

MSA 

265.4 

SSA 

16.9 

BOE  1.3399 

BRA 

2 . 7726 

BC3  .2749 

FSP  -290 

SCI  1912.6  6C2  < 

493.2  THA  179.26 

ELI  916.0 

EL2 

2y  .9 

ALF 

19.15 

LAUNCH  DATE  NOV  ZZ  IMS 


FLTCHT  TINT  112.00 


arrival  date  mar  14  1969 


HELIOCENTRIC  CONIC 


DISTANCE  292.4S1 


RL  147.74 

LAL 

.00 

LOt  56 . 76 

VL  24 . 761 

CAL  14.66 

AZL  66.62 

HCA 

67.33 

SNA 

112.26 

ECC  .36662 

INC  3.3773 

VI 

30.157 

RP  107.99 

LAP 

3.35 

LOP  157.10 

VP  39.B61 

CAP  -23.27 

AZP  60.43 

TAL 

195.01 

TAP 

292.33 

RCA  67.72 

APO  156.69 

V2 

35.235 

RC  94.964 

Ct 

6.64 

CP  -2.23 

ZAL  43.61 

ZAP  6.41 

ETS  166.36 

ZAE 

136.06 

ETE 

166.36 

ZAC  91.26 

ETC  262.36 

CLP 

9.14 

PLANETOCENTRIC  CONIC 

C3  64.436 

VHL 

9.166 

Ola  14.66 

RAL  11.77 

RAO  6966.7 

VCL  14.349 

PTH 

2.61 

VHP 

14.464 

DPA  -10.61 

RAP  346.97 

ECC 

2.3696 

LNCH  AZMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ABC 

INJ  AZNTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

7 91 

3041.99 

-27.73 

66.44 

269.41 

64.02 

6 

56  32 

2441.9 

-26.27 

60.82 

90.00 

21 

97  41 

4737.66 

16.47 

202.64 

294.10 

66.64 

23 

16  36 

4136.0 

13,17 

199.62 

100.00 

7 

97  4 

2799.60 

-26.44 

76.47 

269.60 

64.96 

6 

22  96 

2193.6 

-29.66 

66.70 

100.00 

23 

11  6 

4900.67 

16.05 

164.76 

299.97 

69.76 

24 

26  6 

5601.0 

14.62 

177.67 

110.00 

9 

2 96 

2465.14 

-33.66 

96.91 

266.04 

66.11 

6 

44  21 

1669.1 

-34.19 

46.26 

110.00 

0 

9 42 

4342.40 

22.16 

170.67 

291.26 

63.26 

1 

IB  4 

3742.4 

16.40 

163.56 

DIFFERENTIAL  CORRECTIONS 

N1D-C0UR6E  EXECUTION 

accuracy 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.1 766 

TRA-2.7921 

TC3 

-.2742  BAU 

.9169 

6CT 

1689. 9 BCR 

449.9 

SCS 

101.7 

9T 

906.1  SR 

362.0 

SS 

792.3 

ROE  -.6042 

RRA  .9262 

RC5 

-.0967  FAU 

.01396 

RRT 

-.0469  RRf 

.0971 

RTF 

-.6630 

CRT 

.7017  CRS 

.7669 

CST 

.9910 

FOE  .6649 

Fra  1.9962 

FC3 

-.1960  BSP 

6242 

SCO 

2094.6  R29 

-.0111 

R13 

.6630 

LSA 

1236.6  MSA 

261  .4 

SSA 

17.0 

BOE  1.3296 

BRA  2.7716 

BC9 

.2604  FSP 

-272 

SCI 

1669.4  6C2 

444.6 

THA 

176.33 

ELI 

690.2  EL2 

260.1 

ALF 

17.63 

LAUNCH  DATE  NOV  It  1666 

flight  TINE 

114.00 

ARRIVAL 

DATE 

MAR 

16  1969 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

R9  107.97  LAS  3. 36  LOR  160.35 

RC  53.197  6L  9.49  6P  -2.36 

FLANETOCENTRIC  CONIC 


DISTANCE  259.244 

VL  29.031  CAL  14. OS  AZL  66.97  HCA  100.97  SNA  119.43 
VP  36.021  CAR  -22.22  AZP  90.69  TAL  154.42  TAP  294.99 
ZAL  43.49  ZAP  6.16  ETS  163.92  ZAE  199.96  ETE  197.64 


ECC  .36119  INC  9.4336  VI  30.157 
RCA  70.19  APO  156.66  V2  35.229 
ZAC  90.74  ETC  262.61  ClP  7.63 


C3  76.479 

VHL  9.999 

OLA  15.43 

RAL  12.04 

RAD  6966.5 

VEL  14.136 

PTH  2.98 

VHP  13.676 

DPA  -9.66 

RAP  351.43 

ECC  2.2916 

LNCH  AZMTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TINE 

PO  CST  TIN 

INJ  Z LAT 

INJ  2 LONG 

90.00 

6 1 93 

3092.30 

-27.69 

100.22 

294.74 

S3. 64 

6 92  45 

2492.3 

-26.24 

91  .60 

90.00 

22  9 47 

4693.60 

19.26 

200.27 

293.29 

69.66 

23  24  1 

4063.6 

11.67 

193.23 

100.00 

7 31  41 

2762,72 

-26.36 

76.13 

294.69 

64.29 

6 17  44 

2162.7 

-29.67 

70.36 

100.00 

23  19  40 

4456.72 

16.65 

162.22 

292.92 

64.64 

24  32  56 

3696.7 

13.33 

175.20 

110.00 

9 96  44 

2460.32 

-33.66 

96-.61 

269.41 

69.88 

9 40  19 

1660.3 

-34.16 

49.67 

110.00 

0 12  2 

4303.66 

20.67 

166.32 

290.36 

62.36 

1 23  46 

3703.6 

17.10 

161 .33 

differential  CORRECTIONS 


NID-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERNINATION  ACCURACY 


TC3  - 

.2790 

BAU 

.2692 

SCT 

2059.0 

SCR 

456.1 

SC3 

106.9 

ST 

947.7 

SR 

372.1 

SS 

829.3 

RC3  - 

.0636 

FAU 

.01404 

RRT 

-.0466 

RRf 

.0960 

RTF 

-.6901 

CRT 

.7027 

CRS 

.7901 

CST 

.9909 

FC3  - 

.1949 

BSP 

6508 

SCB 

2104.7  R23 

-.0126  R13 

.6601 

LSA 

1299.1 

MSA 

256.9 

SSA 

17.0 

BC3 

.2692 

FSP 

-297 

SCI 

2096a 

SC2 

439.9 

THA 

176,37 

ELI 

969.6 

EL2 

254.9 

ALF 

16.56 

LAUNCH  DATE  NOV  22  1966 


FLICHT  TIME  116.00 


ARRIVAL  DATE  HAR  18  1969 


HELIOCENTRIC  CONIC 


DISTANCE  266.027 


RL  147.74 

LAL  .00 

LOt  96.76 

VL  25.299 

CAL  13.91 

AZL  66,91 

HCA  103.01 

SNA  114 

.93 

ECC  .36615 

INC 

3.4912 

VI 

50.157 

Rr  107.99 

LAP  3.39 

LOP  163.60 

VP  36.171 

CAP  -21.21 

AZP  60.63 

TAt  193.66 

TAP  297 

.67 

RCA  72.60 

APO 

196.47 

V2 

35.2ZZ 

RC  91.611 

CL  10.09 

CP  -2.94 

ZAL  45.11 

ZAP  6.66 

ET6  196.00 

ZAE  141.14 

ETE  166 

1.04 

ZAC  60.17 

ETC 

262.02 

CLP 

€.50 

PLANETOCENTRIC  CONIC 

C3  73.006 

VHL  9.944 

OLA  16.21 

RAL  12.26 

RAO  6966.4 

VEL  13.641 

PTH  2.94 

X 

> 

311 

OPA  -6.56 

RAP 

393. 2S 

ECC 

2.2015 

LIKH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TINE 

PO  CST  TIN 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

9 99  27 

3063.69 

-27.96 

101.09 

264.00 

89.29 

6 46 

90 

2463.8 

- 

26.21 

9Z.45 

90.00 

22  13  99 

4646.60 

13.66 

167.97 

292.44 

69.13 

23  31 

27 

4046.6 

10.92 

190.61 

100.00 

7 29  51 

2772.26 

-26.32 

76.69 

264.23 

69.66 

6 12 

9 

2172.3 

- 

26.65 

71  .07 

100.00 

23  26  19 

4419.96 

19.96 

176.64 

291.66 

64.16 

24  36 

90 

3619.6 

11.96 

1 72 . 70 

110.00 

• 94  11 

246^.62 

-39.64 

96.94 

264.73 

65.62 

6 59 

47 

1669.6 

- 

■34.17 

50.11 

110.00 

0 16  to 

4264.73 

16.71 

169.66 

246.44 

61.46 

1 26 

29 

3664.7 

15.75 

199.10 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC-1.1991 

TRA-2.7494 

TC3  -.2603 

BAU  .2817 

MT  tlit.t  MR  4M.0  MS  : 

I1B.6 

ST  9S6.2 

SR 

361.1 

SS 

860.3 

RD€  -.990T 

RRA  .2600  RC3  -.0666 

FAU  .01496 

Wit 

.0906  RRf 

.0620  RTF  - 

.6666 

CRT  .7036 

CRS 

.7616 

CST 

.9906 

FDC  .6692 

FRA  1.6740 

FC3  -.1730 

BSP  6767 

SCB  2179.9  R23  - 

.0146  R19 

.6969 

LSA  1339.4 

MSA 

291.6 

SSA 

17.0 

BOE  1.9104  BRA  2.7607  BC9  .2666  FSP  '323 


SC4  2199.3  662  429.4  THA  179.40 


ELI  1022.4  EL2  246.0  AlF  15.94 


120 


JPL  TM  33-99 


EARTH  -VENUS  TRAJECTORIES  « VOL  4 19GH  09 


launch  date  NOV  22  196B 


Ftl&HT  TIME  J18.00 


arrival  date  mar  20  1969 


heliocentric  conic 


RL 

147 

, 74 

LAL 

.00 

LOL 

59, 

,76 

VL 

25. 

466 

GAL 

RP 

107 

.61 

LAP 

3 

.39 

LOP 

1 66  . 

.64 

VP 

36. 

311 

OAP 

RC 

90. 

116 

OL 

10 

.74 

OP 

-2 

.72 

ZAL 

42 

, 79 

ZAP 

distance  272.026 

12.97  AZL  86.45  HCA  107.05  SNA  115.60 
-20.25  AZP  91.04  TAL  155.34  TAP  260.39 
5.04  ETS  152.70  ZAE  142.04  ETE  200.64 


ECC  .35100  INC  3.5505  VI  50.157 
RCA  74.93  APO  156.27  V2  55.215 
ZAC  09.57  ETC  203.01  CLP  5.17 


planetocentric  conk 

C3  67.960  VHL  8.245  OLA 


TOE- 

1 . 2090 

TRA- 

2,7389 

TC3  - 

.2810 

BAU 

.2640 

ROE 

- .4949 

RRA 

.2724 

RC3  - 

.0742 

FAU 

.01517 

FOE 

1 .0372 

FRA 

1.7375 

FC3  - 

.1932 

BSP 

7039 

BDE 

1.3064 

BRA 

2.7524 

BC3 

.2914 

FSP 

-352 

LAliNCH  DATE  NOV  22  1969 


12.42  RAD  6569.3  VEL  13.760  PTH  2.51  VHP  12.760  DPA  -0.75  RAP 

PO  CST  TIM 

2476.4 

4002.6 

2162.7 

5771.5 


5GT  2209.6  SW  415.2  S03  128.6 
RRT  -.0525  RftF  .0663  RTF  -.9032 
see  2248.3  R23  -.0172  R13  .9032 
501  2209.7  502  414.6  THA  179.41 

FLIOMT  TIME  120.00 


LNCM  AZMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

AZMTH 

INJ 

TIME 

90.00 

5 48  28 

3076.41 

-27.46 

101.96 

263.21 

82.78 

6 

39  44 

90.00 

22  22  17 

4602.60 

12.65 

194.84 

251 .60 

64,45 

23 

39  0 

100.00 

7 19  32 

2762.72 

-29 . 24 

00.60 

263.45 

83.49 

6 

5 55 

100.00 

23  33  54 

4371 ,52 

14.26 

177.04 

250.79 

63.45 

24 

46  45 

110.00 

8 49  14 

2502.10 

-33.90 

59.82 

263.99 

85.34 

9 

30  56 

110.00 

0 24  38 

4224.91 

10.40 

163.63 

248.50 

60.67 

1 

35  3 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

accuracy 

355.12  Fee  2.1169 
INJ  2 LAT  INJ  2 LONG 
-20.17 


9.1 1 
-29.03 
10.50 


95 .36 
107.95 
71  .04 
170.16 


1902 . 1 

- 

34.18 

50.59 

3624.9 

14.35 

156.86 

ORBIT  DETERMINATION  ACCURACY 

ST 

1030.8 

SR 

349.0 

SS 

897 , 7 

CRT 

.7047 

CRS 

.7929 

CST 

.9907 

LSA 

1389.0 

MSA 

246.1 

SSA 

17.0 

ELI 

1061  .3 

El2 

240.5 

ALF 

14.16 

ARRIVAL 

DATE 

MAR 

22  1969 

HELIOCENTRIC  CONIC 


PL 

14  7.74 

LAL 

.00 

LOL 

RP 

107.64 

LAP 

3.39 

LOP 

RC 

48.721 

OL 

11.44 

OP 

PLANETOCENTRIC 

CONIC 

C3 

63.300 

VHL 

7.962 

DLA 

LNCM  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

40  53 

3090.25 

-27.33 

102.95 

90.00 

22 

30  47 

4555.20 

11.24 

192.07 

100.00 

7 

12  41 

2794.22 

-29.15 

01.44 

100.00 

23 

41  41 

4326.46 

12.87 

174.41 

110.00 

8 

43  51 

2509.01 

-33.86 

60.36 

110.00 

0 

30  56 

4164 .43 

17.03 

161.29 

DIFFERENTIAL  CORRECTIONS 

MIO-( 

TDE-1 .2196 

TRA- 

2.7286 

TC3  -.2610 

BAU  .2475 

SOT  i 

ROE  -.4595 

RRA 

.2560 

RC3  -.0797 

FAU  .01583 

RRT  • 

FOE  1.0940 

FRA 

1.8049 

FC3  -.2162 

BSP  7314 

soe  i 

BDE  1.3033 

BRA 

2.7406 

BC3  .2921 

FSP  -384 

SOI  1 

DISTANCE  279.641 

59.76  VL  25.663  OAL  12.44  AZL  66.39  HCA  110.29  SMA  116.62  ECC 

170.09  VP  36.442  OAP  -19.20  AZP  91.25  TAL  152.85  TAP  263.14  RCA 

-2.92  ZAL  42.52  ZAP  4.01  ETS  145.17  ZAE  144.65  ETE  202.47  ZAC 

17,90  RAL  12.54  RAD  6569.2  VEL  13.592  PTH  2.46  VHP  12.226  DPA 

INJ  RT  A9C  INJ  AZNTH 


262.36 
250.77 
262 .63 
249.93 
263.20 
247.57 

MIO-COU«$C  EXECUTION  ACCURACY 

.6  80R 


2285.7  $02 


82.30 

63.84 

83.05 

62.79 

85.02 

59.91 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

6 32  23 

2490.2 

-28.12 

23  46  43 

3955.2 

7.63 

7 59  15 

2194.2 

-29.00 

24  53  47 

3726.5 

9.12 

9 25  40 

1909.0 

-34.10 

1 40  41 

3584.4 

12.9! 

VI 

30.157 

V2 

35.207 

CLP 

3 , 82 

ECC 

2.0432 

INJ 

2 LONG 

94 . 37 

185.25 
72 . 70 
167.63 
51.13 
154 ,61 

ORBIT  DETERMINATION  ACCURACY 


403.6 

SG3 

139.3 

ST 

1073.9 

SR 

335.8 

SS 

93  7.3 

.0727 

RTF 

-.9092 

CRT 

.7054 

CRS 

.7939 

CST 

.9907 

.0190 

R13 

.9093 

LSA 

1444.6 

MSA 

240.0 

SSA 

16.9 

403.0 

THA 

179.41 

ELI 

1101 .0 

EL2 

232.1 

ALF 

13.03 

LAUNCH  DATE  NOV  22  I960 


FLIGHT  TIME  122.00 


ARRIVAL  DATE  MAR  24  1969 


HELIOCENTRIC  CONIC 
RL  147,74  LAL  .00  LOL 

RP  107.66  LAP  3.37  LOP 

RC  47.437  OL  12.16  OP 

PLANETOCENTRIC  CONIC 
C3  59.177  VHL  7.693  DLA 


DISTANCE  266.463 

59.76  VL  25.048  OAL  11.95  AZL  86.32  HCA  113.53  SNA  117.61 
,73.33  VP  36.564  OAP  -10.36  AZP  91.47  TAL  152.40  TAP  265.92 
-3.14  ZAL  42.32  ZAP  3.99  ETS  128.64  ZAE  146.56  ETE  204.56 


ECC  .32511  INC  3.6753  VI  50.157 
RCA  79.37  APO  155.04  V2  55.190 
ZAC  00.33  ETC  203.36  CLP  2.46 


10.62  RAL  12.60  RAD  6569.1  VEL  13.436  PTH  2.46  VHP  11.707  DPA  -7.61  RAP  350.76  ECC 


lnch  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

1>4J 

TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

5 

32  39 

3105.64 

-27 .19 

104.06 

261.46 

81 .77 

6 

24  24 

2505.6 

-28.05 

90.00 

22 

39  33 

4506.45 

9.76 

189.25 

249.94 

63.29 

23 

54  39 

3906.4 

6.  ID 

100.00 

7 

5 15 

2807.02 

-29.04 

82.38 

261 .75 

82.57 

7 

52  2 

2207.0 

-29.76 

lOD.OO 

23 

49  37 

4280.31 

11  .42 

171.76 

249.07 

62.19 

25 

0 58 

3680.3 

7 .61 

110.00 

8 

38  0 

2516.85 

-33.81 

60.97 

262.38 

04.67  . 

9 

19  56 

1916.8 

-34.18 

110.00 

0 

37  18 

4143.24 

15.61 

158.94 

246.65 

59.20 

J 

46  21 

3543.2 

11.41 

DIFFERENTIAL  CORRECTIONS 


TDE- 

1 .2311 

TRA- 

2.7153 

TC3  - 

.2766 

BAU 

.2305 

RDE 

- .4246 

RRA 

.2410 

RC3  - 

,0855 

FAU  .01656 

FOE 

1.1565 

FRA 

1 .8768 

FC3  - 

.2422 

BSP 

7590 

BDE 

1 .3023 

BRA 

2. 7260 

BC3 

.2914 

FSP 

-420 

LAUNCH  DATE  NOV  22  1960 


MID-COURSE  EXECUTION  ACCURACY 
SOT  2362.0  SCR  391.4  $03  151.1 

RRT  -.0626  RRF  .0818  RTF  -.9149 
SOB  2394.2  R23  -.0230  R13  .9149 

SOI  2362.1  $62  390.6  THA  179.39 

Flight  time  124.od 


ORBIT  DETERMINA 
ST  1110.4  SR 
CRT  .7050  CRS 
LSA  1503.0  MSA 
ELI  1142.1  El2 


TION  ACCURA 
321 .3  SS 
.7944  CST 
233-4  SSA 
222.9  ALF 


1 .9739 
2 LONC 
95.49 
102.46 
75.65 
165.04 
51  .74 
152.36 
CY 

979 . 6 
.9906 
16.9 
11.92 


arrival  DATE  MAR  26  1969 


HELIOCENTRIC  CONIC 


RL 

147.74 

LAL 

.00 

LOL 

RP 

107.69 

LAP 

3.34 

LOP 

RC 

46.274 

OL 

12.93 

OP 

PLANETOCENTRIC 

CONIC 

C3 

55.329 

VHL 

7,438 

DLA 

DISTANCE  293.292 

59.76  VL  26.021  OAL  11.47  AZL  06.26  HCA  116.76  SMA  118.55 

176.57  VP  36.677  OAP  -17.40  AZP  91.09  TAL  151.98  TAP  260.74 

-3.40  ZAL  42.18  ZAP  3.57  ETS  108.26  ZAE  140.55  ETE  207.04 


ECC  .31274  INC  3.7423  VI  30.157 
RCA  01.47  APO  155.62  V2  35.189 
ZAC  87.67  ETC  283.52  ClP  1.08 


19.46  RAL 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

23  30 

3122.96 

-27.01 

105.29 

90.00 

22 

48  36 

4436.16 

8.21 

186.37 

100.00 

6 

57  9 

2821 .42 

'26.91 

83.43 

100.00 

□ 

1 44 

4232.93 

9.90 

169.06 

110.00 

8 

31  38 

2925.80 

-33.76 

61.66 

110.00 

0 

43  44 

4101 .31 

14.14 

156.59 

DIFFERENTIAL 

CORRECTIONS 

MIO-i 

TDE-1 .2440 

TRA- 

2.7002 

TC3  -.2744 

BAU  .2140 

SOT  : 

ROE  -.3900 

RRA 

.2274 

RC3  -.0914 

FAU  .01735 

RRT 

FOE  1.2201 

FRA 

1.9541 

FC3  -.2714 

BSP  7831 

SOB  : 

BDE  1.3043 

BRA 

2 . 7098 

BC3  .2893 

FSP  -459 

SOI  : 

12.61  RAD  6569.0  VEL  13.292  PTH 
INJ  RT  ASC  IN. 
260.52 
249.13 
260.03 
248.22 
261.51 
245.73 


2439.0  S02 


2.43  VHP  11.205  DPA  -7.09  RAP 


.57  ECC  1.9106 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81.17 

6 15 

41 

2523.0 

-27.96 

96.75 

62.60 

24  2 

54 

3856.2 

4.50 

179.65 

82.03 

7 44 

10 

2221  .4 

-29.71 

74.71 

61  .65 

1 12 

17 

3632.9 

6.04 

162.40 

64.26 

9 13 

44 

1925.0 

-34.18 

52.44 

58.55 

1 52 

5 

3501.3 

9.87 

150.09 

accuracy 

ORBIT  DETERMINATION  ACCURACY 

i S03 

164.0 

ST  1165.0 

SR  305.6 

SS 

1025.2 

1 RTF  - 

.9203 

CRT  .7055 

CRS  .7941 

CST 

.9907 

' R13 

.9204 

LSA  1565.3 

MSA  226.5 

SSA 

16.8 

I THA  179.35 

ELI  1185.5 

EL2  212.8 

alF 

10.84 

121 


EARTH  -VENUS  TRAJECTORIES  'VOL  4 190H  09 


JPL  TM  33  99 


launch  Date  nov 

22  1966 

Flight 

TIME  126.00 

ARRIVAL 

DATE 

MAR 

28  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  300. 

125 

RL  147.74 

LAL 

.00 

LOt  59.76 

VL 

26.162 

GAL  11.02 

AZL 

86.19 

HCA 

119 

.99 

SMA 

119 

.45 

ECC 

.50100 

INC 

3.8131 

Vl 

30.157 

RP  107.72 

LAP 

3.30 

LOP  179.61 

VP 

36.762 

CAP  -16.61 

AZP 

91.91 

TAL 

151 

.60 

TAP 

271 

.59 

RCA 

83.49 

APO 

155.40 

V2 

35.179 

RC  45.244 

6L 

13.73 

CP  -3.69 

zal 

42.09 

ZAP  3. 71 

ETS 

65.69 

ZAE 

150 

.60 

ETE 

209 

,95 

ZAC 

86.97 

ETC 

263.66 

CLP 

- .33 

PLANETOCENTRIC 

CONIC 

C3  51.619 

VHL 

7.199 

DlA  20.32 

RAL 

12.57 

RAD  6566.9 

VEL 

13.160 

PTM 

2 

.40 

VHP 

10. 

718 

DPA 

-6.60 

RAP 

2.37 

ECC 

I .8528 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  L0N6 

INJ 

RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

13  45 

3142.63 

- 

26.60 

106.69 

259.52 

80. 

50 

6 

6 

8 

2542.6 

- 

27.64 

98.18 

90.00 

22 

56  9 

4404 .06 

6.56 

163.41 

248.34 

€2.40 

24 

11 

33 

3604 . 1 

2.63 

176.74 

100.00 

6 

48  16 

2637,.  76 

- 

26.75 

84.62 

259.87 

81 . 

43 

7 

35 

35 

2237 . 8 

- 

29.63 

75 . 92 

100.00 

0 

10  13 

4164 .14 

8.31 

166.31 

247.40 

61. 

16 

1 

19 

57 

5564.1 

4.40 

159.70 

110.00 

6 

24  43 

2536.11 

- 

33.66 

62.45 

260.62 

63. 

79 

9 

6 

59 

1936.1 

- 

34.17 

53.24 

110.00 

0 

50  17 

4056.57 

12.61 

154.23 

244.83 

57.96 

1 

57 

56 

3458.6 

6.26 

147 . 8D 

OIFTERENTIAL  COHRECTIONS  M1D-C0UR5E  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 25«l  TRA-2.679R  TC3  -.2671  BAU  .1970  »CT  2514.2  365.1  SC3  176.2  ST  1210.5  SR  286.3  SS  1073.7 

ROE  -.3555  RRA  .2157  RC3  -.0976  FAU  .01824  RRT  -.0866  RRF  .1124  RTF  -.9254  CRT  .7034  CRS  .7925  CST  .9907 

FOE  1.5026  FRA  2.0365  FC3  -.3046  BSP  6143  SCB  2540.6  R23  -.0307  R13  .9255  LSA  1626.7  MSA  219.5  SSA  16.6 

BOE  1.3054  BRA  2.6686  BC3  .2644  F$P  -502  SOI  2514.4  $02  363.7  THA  179.26  Eul  1227.6  El2  202.0  AuF  9.76 

launch  date  NOV  22  1966  FlIONT  TIME  128.00  ARRIVAL  DATE  MAR  30  1969 

heliocentric  conic  distance  30$. 958 

RL  147.74  lAL  .00  LOt  59.76  VL  26.332  CAL  10.59  AZL  86.11  MCA  123,23  5MA  120. 3D  ECC  .28986  INC  3.6667  vl  30.157 

RP  107.75  LAP  3.25  LOP  163.05  VP  36.880  CAP  -15.78  AZP  82.13  TAL  151.25  TAP  274.48  RCA  85.43  APO  155.17  V2  35.169 

RC  44.557  CL  14.58  CP  -4.03  ZAu  42.08  ZAP  4.40  ETS  67,22  ZAE  152.66  ETE  213.40  ZAC  86.25  ETC  263.78  CLP  -1.76 

planetocentric  conic 

C3  46,624  VHL  6.973  DLA  21.20  RAL  12.46  RAD  6568.6  VEL  13.036  PTH  2.56  VHP  10.246  DPA  -6.17  RAP  4.15  ECC  1.6002 


LNCH  AZMTH 

LNCH  TINE 

L-I  TIME 

INJ  LAT 

IHJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 2 50 

3165.21 

-26.54 

108.29 

258.48 

79.74 

5 

55  35 

2565.2 

-27.68 

99.91 

90.00 

23  6 15 

4346.76 

4.65 

180.35 

247.58 

82.07 

24 

20  44 

3749.8 

1.06 

173 . 71 

100.00 

6 36  34 

2656.50 

-28.55 

85.97 

238.87 

80.74 

7 

26  11 

2256.5 

-29.53 

77.31 

100.00 

0 19  7 

4135.70 

6.63 

183.49 

248.80 

80.79 

1 

28  ! 

3533.7 

2.70 

156.92 

110.00 

6 17  10 

2546.04 

-33.59 

83.37 

259.89 

83.26 

8 

59  38 

1948.0 

-34.16 

54.18 

110.00 

0 57  1 

4014.93 

11.02 

151.84 

245.98 

37.44 

2 

3 56 

3414.9 

6.65 

145.48 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMi NAT  ION  ACCURACY 


TOE 

-1 .2709 

TRA 

-2.6975 

TC3  -.2579 

BAU 

.1606 

SGT  2589.5 

SGR  351.5  SG3 

193.9 

ST 

1256.7 

SR 

269.4 

SS 

1126.0 

RDE 

- .3211 

0IA 

.2059 

RC3  -.1039 

FAU 

.01922 

RRT  -.1088 

RRF  .1369  RTF  - 

.9302 

CRT 

.6996 

CRS 

.7690 

CST 

.9908 

FOE 

1 . 3666 

FRA 

2.1291 

FC3  -.3423 

BSP 

8423 

SG8  2815.1 

R25  -.0358  R13 

.9303 

LSA 

1696.9 

MSA 

212.2 

SSA 

16.4 

BOE 

1.3109 

BRA 

2.6655 

BC3  .2761 

FSP 

-550 

SGI  2589.8 

SG2  349.4  THA  179.15 

Eli 

1273.1 

El2 

190.3 

ALF 

8 . 72 

- 

launch 

DATE  NOV  22  1968 

FLIGHT  TIME  130.00 

arrival 

DATE 

APR 

1 1969 

- 

heliocentric 

CONIC 

distance 

313.789 

= 

RL 

147 . 74 

LAL 

.00 

LOL  59.76 

VL 

26.473 

gal 

10. IS  AZL 

66.03  HCA  126.46 

SMA  121.12 

ECC 

.27936 

INC 

3.9701 

Vl 

30,157 

RP 

107.79 

LAP 

3.19 

LOP  166.26 

VP 

36.970 

CAP 

-14.97  AZP 

92.36  TAL  150.94 

TAP  277,40 

RCA 

67.26 

APO 

154.95 

V2 

35.150 

RC 

43.625 

GL 

15.47 

GP  -4.41 

ZAL 

42.12 

ZAP 

5.46  ETS 

54.74  ZAE  154.69 

ETE  217.54 

ZAC 

85.46 

ETC 

263.90 

CLP 

-3.23 

PLANETOCENTRIC  CONIC 

C3  45.724  VHL  6.762  OLA  22.11  RAL  12.30  RAD  6566.7  VEL  12,926  PTH  2.36  VHP  9.790  DPA  -5.79  RAP  5.92  ECC  1.7525 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  39 

3191  .44 

-26.20 

110.14 

257.36 

76.67 

5 

43  51 

2591  .4 

-27.46 

101 . 71 

- 

90.00 

23  19  7 

4292.71 

3.03 

177.16 

246.67 

61.63 

24 

30  40 

3692.7 

-.76 

170.52 

100.00 

6 27  49 

2678.14 

-26.30 

67.53 

257.62 

79.95 

7 

15  47 

2276.1 

-29.40 

76.90 

100.00 

0 26  34 

4061.25 

4.90 

160.58 

245.84 

€0.47 

1 

36  36 

3461 .3 

.93 

154,04 

” 

110.00 

6 6 54 

2561 . 92 

-33.46 

64.44 

258.75 

62.64 

6 

51  36 

1961  .9 

-34.13 

55.26 

110.00 

1 3 59 

3970 .24 

9.37 

149.43 

243.10 

56.97 

2 

10  9 

3370.2 

4.96 

143 .12 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE- 

1 .2673 

TRA 

-2.6322 

TC3 

-.2466 

BAU 

.1653 

SGT  2664.0 

SGR 

337.8 

SG3 

211.3 

ST 

1308.2 

SR 

248.7 

S3 

1162. 7 

RDE 

-.2663 

RRA 

.1962 

RC3 

- .1105 

FAU 

.02030 

RRT  -.1355 

RRF 

.1703 

RTF 

-.9347 

CRT 

.6928 

CRS 

.7825 

CST 

.9909 

FOE 

1 .4650 

FRA 

2.2207 

FC3 

- .3843 

BSP 

6660 

SG6  2685.3 

R23 

-.0420 

R13 

.9346 

LSA 

1769.1 

MSA 

204.8 

SSA 

16.2 

BOE 

1.3167 

BRA 

2.6397 

BC3 

.2704 

FSP 

-602 

SGI  2664.4 

SG2 

334.6 

THA 

179.00 

Eli 

1319.7 

EL2 

177.8 

alf 

7.64 

launch 

DATE  NOV 

22  1968 

FLIGHT 

TIME 

132.00 

arrival 

DATE 

APR 

3 1969 

HEL lOCENTRIC 

CONIC 

DISTANCE  320.616 

RL 

147 . 74 

LAL 

.00 

LOL 

59.76 

VL 

26 . 604 

GAL 

9.79  AZL 

65.94  HCA 

129. 

68  SMA 

121 .69 

ECC 

.26944 

INC 

4.0585 

Vl 

30.157 

RP 

107.82 

LAP 

3.12 

LOP 

169.52 

VP 

37.055 

GAP 

-14.19  AZP 

92. 

59  TAL 

150.66  TAP 

280.35 

RCA 

89.05 

APO 

154 . 73 

V2 

35.147 

RC 

43.055 

GL 

16.42 

GP 

-4.66 

zal 

42.24 

ZAP 

6.77  ETS 

46. 

75  ZAE 

156. 

63  ETE 

222 . 50 

ZAC 

84.66 

ETC 

264.00 

CLP 

-4 . 73 

Planetocentric  conic 


C3  43.102 

VHL 

6.565 

DLA  23.05 

RAL  12.08 

RAD  6568. 

6 VEL  12.824 

PTH  2.33 

VHP  9. 

.349 

DPA 

-5.40 

RAP 

7.68 

ECC 

1 . 7094 

LNCH  AZMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

36  55 

3222.36 

-25.78 

112.31 

256.24 

77.86 

5 30 

38 

2622.4 

- 

27.20 

103.93 

90.00 

25 

31  4 

4232.07 

1.07 

173.77 

246.23 

€1  .70 

24  41 

36 

3632.1 

-2.72 

167. 14 

100.00 

€ 

15  51 

2903.42 

-27.99 

89.35 

238.74 

79.05 

7 4 

14 

2303,4 

- 

29.21 

80 . 76 

100.00 

0 

38  46 

4028.27 

3.04 

157.55 

245.14 

60.25 

1 45 

52 

3426.3 

-.94 

151 .03 

110.00 

7 

59  49 

2578.14 

-33.33 

65.88 

237.78 

81.91 

8 42 

47 

1978,1 

- 

34.00 

56.52 

110.00 

1 

11  17 

3924.31 

7.66 

146.98 

242.29 

56.56 

2 16 

41 

3324.3 

3.21 

140 . 71 

jifferential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORB 

IT  DETERMINATION  ACCURACY 

TDE-1 .3162 

TRA- 

2.6173 

TC3  -.2453 

BAU  .1567 

SGT 

2754.9  8GR 

324.6  SG3 

230.9 

ST 

1370.4 

SR 

226.0 

SS 

1248 . 2 

RDE  -.2511 

RRA 

.1930 

RC3  -.1178 

FAU  .02122 

RRT 

-.1707  RRF 

.2133  RTF  - 

.9365 

CRT 

.6822 

CRS 

.7715 

CST 

-9913 

roe  1.5993 

FRA 

2.3298 

FC3  -.4282 

BSP  8623 

see 

2773.9  R23  - 

.0517  R13 

.9366 

LSA 

1656.9 

MSA 

196.8 

SSA 

16  . D 

BOE  1.3419 

BRA 

2.6245 

BC3  .2720 

FSP  -649 

SGI 

2755.4  SG2 

319.8  THA  176.63 

Eli 

1379.2 

El2 

164.2 

alf 

6.51 

122 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  1 


LAUNCH  DATE  NOV  22  1968 


flight  tine  134. do 


arrival  date  AFR  5 1969 


heliocentric  conic 

RL  147.74  LAL  .00  LOL  59.76 

RP  107.06  LAP  3.04  LOP  192.75 

RC  42.657  6L  17.42  GP  -5.38 

planetocentrk  conic 
C3  JO. 739  VHL  6.383  DLA  24.03 


DISTANCE  327.435 

VL  26.725  GAL  9.42  A2L  85.84  HCA  132.91  SNA  122.62 
VP  37.13D  GAP  -13.43  AZP  92.83  TAL  150.42  TAP  283.33 
ZAL  42.43  ZAP  8.25  ETS  41.64  ZAE  158.38  ETE  228.43 


ECC  .26007  INC  4.1554  VI  30.157 
RCA  90.73  APO  154.51  V2  35.135 
ZAC  03.78  ETC  284.09  ClP  ^6.27 


RAL 


LNCM  AZMTM 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 21 

8 

3259.58 

-25.22 

114.89 

90.00 

23  44 

32 

4186.43 

-1.05 

170.11 

100.00 

6 2 

19 

2933.32 

-27.58 

91.48 

100. DO 

0 49 

58 

3967.93 

1 .07 

154.35 

110.00 

7 49 

48 

2597.19 

-33.13 

67.14 

110.00 

1 19 

1 

3876.62 

5.87 

144.46 

DIFFERENTIAL  CORRECTIONS 


TDE- 

1.3277 

TRA- 

2.5757 

TC3  - 

.2201 

BAU 

.1378 

RDE 

- .2144 

RRA 

.1911 

RC3  - 

.1247 

FAU  .02270 

FDE 

1 .7179 

FRA 

2.4364 

FC3  - 

.4825 

BSP 

9115 

BDE 

1 .3449 

BRA 

2 . 5828 

BC3 

.2530 

FSP 

-722 

11.79  RAD  6568.6  VEL  12.732  PTH  2.31  VHP  8.924  DPA 
INJ  RT  ASC  INJ  AZNTH 
255.01  76.68 

245.67  61.70 

255.61  78.00 

244.49  60.12 

256.79  81.07 

241,51  56.26 

MID-COORSE  EXECUTION  ACCURACY 
SGT  2812.1  3GR 
RRT  -.2290  RRF 
SGB  2829.4  R23 
SGI  2813.0  SC2 


-5.25  RAP  9.43  ECC  1.6705 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 15  27 

2659.6 

-26.81 

106.58 

24  53  59 

3566.4 

-4.02 

163.46 

6 31  13 

2333.3 

-28.96 

82.94 

1 36  6 

3367.9 

-2.91 

147 . 82 

8 33  3 

1997.2 

-34.01 

58.01 

2 23  38 

3276.8 

1 .40 

138.23 

ORBIT  DETERMINATION  ACCURACY 


launch  DATE  NOV  22  1968 


312.5 

SG3 

251  .8 

ST 

1413.2 

SR 

200.6 

SS 

1311.7 

.2756 

RTF 

- .9429 

CRT 

.6583 

CRS 

.7508 

CST 

.9912 

-.0586 

R13 

.9431 

LSA 

1929.1 

MSA 

190.3 

SSA 

15.4 

304.1 

THA 

178.52 

ELI 

1419.5 

EL2 

150.3 

alf 

5.40 

136.00 

ARRIVAL 

DATE 

APR 

7 1969 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOt  59^.76 

RP  107.89  LAP  2.95  LOP  195,97 

RC  42.436  GL  18.48  GP  -5.99 

PLANETOCENTRK  CONIC 
C3  38.826  VHL  6.215  DLA  25.05  RAL 


DISTANCE  334.246 

VL  26.838  GAL  9.07  AZL  85.74  HCA  136.13  SNA  123.31  ECC  .25126  INC  4.2631  VI  30.157 
VP  37.200  GAP  -12.69  AZP  93.08  TAL  150.22  TAP  286.35  RCA  92.33  APO  154.29  V2  35.123 
ZAL  42.70  ZAP  9.87  ETS  38.35  ZAE  159.84  ETE  235.39  ZAC  82.82  ETC  284.18  ClP  -7.86 


11.43 


2.30  VHP  8.515  DPA  -5.13  RAP  11.17  ECC  1.6357 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

2 

29 

3305.88 

-24.46 

118.05 

90.00 

0 

4 

14 

4093.45 

-3.40 

188.03 

100.00 

5 

48 

48 

2969.34 

-27.05 

94.02 

100.00 

1 

2 

38 

3905.00 

-1.07 

150.90 

110.00 

7 

38 

33 

2819.74 

-32.88 

66.85 

110.00 

1 

27 

21 

3827.37 

3.99 

141  .67 

DIFFERENTIAL  CORRECTIONS 


TOE- 

1.3527 

TRA- 

2.5442 

TC3 

- .2050 

BAU 

.1261 

ROE 

-.1780 

RRA 

.1925 

RC3 

- ,1325 

FAU 

.02406 

FOE 

1.8593 

FRA 

2.5578 

FC3 

- .5392 

BSP 

9281 

BDE 

1.3841 

BRA 

2.5515 

BC3 

.2441 

FSP 

-790 

INJ  RT  ASC 
253.70 
245.24 
254.41 
243.95 

255.79 

240.80 


SGT  2884.9  S6R 
RRT  -.3008  RRF 
SG6  2900.8  R23 
SGI  2888.3  SC2 


INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.27 

4 

57  35 

2705.7 

-26.25 

109.84 

61  .87 

1 

12  27 

3493.4 

-7.13 

159.35 

76.76 

6 

36  18 

2369.3 

-28.60 

85.56 

60.12 

2 

7 41 

3305.0 

-5.03 

144 .36 

80.09 

8 

22  13 

2019.7 

-33.90 

59.76 

56.02 

2 

31  8 

3227.4 

-.50 

135.66 

ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  NOV  22  1968 


303.0 

SG3 

275.4 

ST 

1469.2 

SR 

172.7 

SS 

1385.4 

.3541 

RTF 

-.9466 

CRT 

.6180 

CRS 

.7139 

CST 

.991  5 

-.0699 

R13 

.9468 

LSA 

2018.4 

MSA 

183.5 

SSA 

14 . 9 

288.9 

THA 

178.17 

ELI 

1473.1 

El2 

135.4 

alf 

4.19 

138.00 

ARRIVAL 

DATE 

APR 

9 1989 

HELIOCENTRIC  CONIC 


RL  147.74 

LAL 

.00 

LOL  59.76 

VL 

26.943 

RP  107.93 

LAP 

2.85 

LOP  199.20 

VP 

37.264 

RC  49.394 

GL 

19.62 

GP  -6.71 

ZAL 

43.04 

PLANETOCENTRK  CONK 

C3  38.753 

VHL 

6.062 

DLA  26.12 

RAL 

10.99 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 

39  24 

3365.72 

23.36 

90.00 

0 

23  50 

4008.26 

-6.11 

100.00 

5 

28  31 

3013.92 

26.31 

100.00 

1 

17  23 

3835.29 

-3.42 

110.00 

7 

25  53 

2646.68 

- 

32.55 

110.00 

1 

36  30 

3775.30 

2.01 

DIFFERENTIAL  CORRECTIONS 

TDE-1 .3723 

TRA- 

•2.5012 

TC3  -.1797 

BAU 

.1122 

ROE  -.1348 

RRA 

.1982 

RC3  -.1409 

FAU 

.02572 

FDE  2.0185 

FRA 

2.8837 

FC3  -.6058 

BSP 

9626 

BDE  1.3789 

BRA 

2.5091 

BC3  .2284 

FSP 

-873 

DISTANCE  341.046 

GAL  8.74  AZL  85.62  HCA  139.55  SNA  125.96 
GAP  -11.97  AZP  93.33  TAL  150.04  TAP  289.39 
ZAP  11.61  ETS  36.30  ZAE  160.90  ETE  243.32 


ECC  .24299  INC  4.3840  VI  30,157 
RCA  93.84  APO  154.08  V2  55.111 
ZAC  81.76  ETC  284.26  CLP  -9.50 


RAD  6568.4  VEL  12.575 
INJ  LONG  INJ  RT  ASC 


PTH 


2.28  VHP  8.118  DPA  -5.14  RAP  12.91  ECC  1.6049 


122.11  252.21 

161.25  245.01 

97.13  253.12 

147.07  243.53 

70.88  254.76 

139.14  240.15 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2942.9  SGR 
RRT  -.3951  RRF 
SGB  2958.0  R23 
SGI  2945.3  SG2 


AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.53 

4 

35  29 

2765.7 

-25.40 

114.03 

62.30 

1 

30  36 

3408.3 

-9.77 

154 .46 

75.28 

6 

18  45 

2413.9 

-28.08 

00 .77 

60.29 

2 

21  19 

3235.3 

-7.36 

140.40 

78.93 

8 

10  0 

2046.7 

-33.73 

61  .04 

55.87 

2 

39  26 

3175.3 

-2.49 

132.94 

ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  NOV  22  1968 


298.2 

SG5 

301.2 

ST 

1516.6  SR 

142.0 

SS 

1463.0 

.4540 

RTF 

-.9503 

CRT 

.3371  CRS 

.6402 

CST 

.9916 

-.0819 

R13 

.9506 

LSA 

2105.9  MSA 

177.6 

SSA 

14 . 2 

273.7 

THA 

177.69 

ELI 

1520.5  EL2 

119.7 

ALF 

2.69 

140.00 

ARRIVAL 

DATE 

APR 

11  1969 

HELIOCENTRIC  CONK 


DISTANCE  347. $33 


RL 

147 

. 74 

LAL 

.00 

RP 

107 

.97 

LAP 

2. 

.75 

RC 

42. 

534 

GL 

20 

.85 

.00  LOL  59.78  VL  27.040  GAL  8.43  AZL  85.48  HCA 

VP  37.323  GAP  -11.28  AZP  93.59  TAL 

ZAL  43.48  ZAP  13.50  ETS  35.14  ZAE 

PLANETOCENTRIC  CONK 

C3  33.113  VHL  5.926  DLA  27.23  RAL  10.46  RAD  8588.4  VEL  12.509  PTH 

INJ  RT  ASC  IN, 
250.39 
245.17 

251.88 
243.33 

253.89 
239.61 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 7 37 

3453.22 

-21.55 

127.89 

90.00 

0 51  25 

3887.70 

-9.58 

154.95 

100,00 

5 8 1 

3071.58 

-25.25 

101.09 

100.00 

1 35  43 

3754 .57 

-8.13 

142.80 

110.00 

7 11  22 

2879 . 30 

-32.10 

75.32 

110.00 

1 48  51 

3719.81 

-.12 

136.24 

DIFFERENTIAL  CORRECTIONS 
TDE- 1.3905  TRA-2.4499  TC3  -.1468  BAU  .0986 

ROE  -.0896  RRA  .2090  RC3  -.1503  FAU  .02766 

FOE  2.1940  FRA  2.8149  FC3  -.8821  BSP  10067 

BDE  1.3934  BRA  2.4588  BC3  .2101  F$P  -972 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2989.7  SGR  301.5  SG3  329.3 
RRT  -.5084  RRF  .5710  RTF  -.9539 
SGB  3004.8  R23  -.0957  R13  .9543 

SGI  2993.6  SG2  259.3  THA  177.04 


30.157 

35.099 

-11.20 


120.02 
148.04 
92.87 
135.94 
64.36 
130.02 

ORBIT  DETERMINATION  ACCURACY 
ST  1564.2  SR  110.4  SS  1545.7 

CRT  .3590  CRS  .4742  CST  .9917 

LSA  2195.0  MSA  172.7  SSA  13.3 

ELI  1564.7  EL2  103.0  AlF  1.46 


142.57 

SNA 

124 

.57 

ECC 

.23523 

INC 

4.5218 

149.90 

TAP 

292 

.47 

RCA 

95 

.27 

APO 

153 

,87 

181.46 

ETE 

251 

.91 

ZAC 

80 

.58 

ETC 

284 

.34 

2.26 

VHP 

7. 

739 

DPA 

-5 

.30 

RAP 

14 

.65 

1 AZMTH 

INJ 

1 TIME 

PO 

CST 

TIM 

INJ 

2 

LAT 

71.18 

4 

5 

11 

2853 

.2 

- 

23. 

93 

63.22 

1 

58 

22 

3297 

.7 

- 

13. 

08 

73.45 

5 

57 

12 

2471 

.6 

- 

27. 

28 

60.69 

2 

38 

17 

3154 

.6 

-9. 

99 

77.56 

7 

56 

1 

2079 

.3 

- 

33. 

48 

55.82 

2 

46 

50 

3119 

.6 

-4. 

€1 

123 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  • VOL  4.  1968-G9' 


launch  date  NOV  22  1968  FlUHT  TINE  142.00  ARRIVAL  DATE  APR  15  1989 

HELIOCENTRIC  CONIC  DISTANCE  S94.S07 

RL  UT.T4  LAL  -00  LOL  59.76  VL  27.130  CAL  8.13  AZL  85.32  MCA  145.79  SNA  125.14  ECC  .22798  INC  4.6813  VI  30.157 

RP  108.01  LAP  2.83  LOP  205.64  VP  37.376  CAP  -10.60  AZP  93.87  TAL  149,78  TAP  295.57  RCA  96.61  APO  153.67  V2  35.086 

RC  42.853  CL  22.18  CP  -8.84  ZAl  44.02  ZAP  15.53  ETS  34.88  ZAE  161.44  ETE  260.58  ZAC  79-23  ETC  284.42  CLP  -12.96 

PLANETOCENTRIC  CONIC 


C3  33.710 

VHL  5 . 806 

OLA  28.47 

RAL  9.64 

RAD  6568.3 

VEL  12.453 

PTH  2.25 

VHP 

7. 

377 

DPA 

-5.67 

RAP  16.41  ECC 

1 .5546 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

IHi  LAT 

INJ 

LONG 

INJ  RT  ABC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

86.96 

1 31  36 

3747,57 

-16.41 

147 

.30 

246.96 

66.41 

2 

34 

4 

3147.6 

-19,46 

139.94 

93.04 

2 22  28 

3582.76 

-16.39 

135 

.23 

246.96 

66.40 

3 

22 

11 

2982.8 

-19.45 

127  ,’6  7 

100.00 

4 35  47 

5153,36 

-23.56 

106 

.57 

249.92 

71  .04 

5 

28 

20 

2593.4 

-25-92 

96.5  7 

100.00 

2 0 59 

3652.21 

-9.50 

136 

,87 

243.51 

61.53 

3 

1 

51 

3052.2 

-13.24 

150,07 

110.00 

6 54  20 

2719.63 

-31,47 

76 

.29 

252.57 

75.90 

7 

39 

40 

2119.6 

-33.06 

67.44 

110.00 

1 58  55 

5656.70 

-2.45 

133 

.06 

239.20 

55.69 

2 

99 

53 

3058.7 

-6.91 

126-81 

differential 

CORRECTIONS 

MID-COURBE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

■ t 

TDE-1 .4280 

TRA-2.4100 

TC3  -.1300 

BAU  .0933 

BCT  3054.2  SCR 

317.5  SC3 

361.3 

ST 

1626.2 

SR  65.2  8S 

1649 . 6 

RDE  -.0384 

RRA  .2261 

RC3  -.1610 

FAU  .02932 

RRT  - 

.6240  RRF 

.6913  RTF  - 

.9568 

CRT 

- .0606 

CRS  .0632  CST 

.9921 

fVe  2.4093 

FRA  2.9638 

FC3  -.7529 

BSP  10130 

see  3070.6  R23  - 

.1156  R13 

.9574 

LSA 

2307.6 

MSA  166.0  SSA 

12.5 

BOE  1 .4285 

BRA  2.4206 

Be 3 .2069 

FSP  -1061 

SCI  3060.6  BC2 

247.6  THA  176.26 

ELI 

1626.2 

EL2  63.1  ALF 

179.62 

LAUNCH  DATE  NOV  22  1960 

FLICHT  TIME  144.00 

ARRIVAL  DATE  APR 

15  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  361. 

365 

- 

RL  147.74 

LAL  .00 

LOL  59 . 76 

VL  27.213 

CAL 

7.86 

AZL  05.13 

MCA  149.00 

SMA 

129.68 

ECC 

.22122 

INC  4.6694  Vl 

30.157 

RP  108.05 

LAP  2.51 

LOP  208.85 

VP  37.424 

CAP 

-9.95 

AZP  94.18 

TAL  149.69 

TAP 

290.69 

RCA 

97.87 

APO  153.46  V2 

35,073 

RC  43.547 

CL  23 . 65 

CP  -9.93 

ZAL  44.67 

ZAP 

17.76 

ETS  34.77 

ZAE  160.60 

ETE 

268.67 

ZAC 

77.66 

ETC  264.51  CLP 

-14 . 79 

£ 

PLANE TOCENTR 

lie  CONIC 

C3  32.551 

VML  5.705 

DLA  29 . 78 

RAL  9.10 

RAO  6568.3 

VEL  12.407 

PTM  2.24 

VHP 

7. 

.033 

DPA 

-6.28 

RAP  16.20  ECC 

1.5357 

! 

LNCH  AZMTH 

LNCH  TINE 

L-l  TIME 

INJ  LAT 

INJ 

UONC 

INJ  RT  ABC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

80.37 

0 35  37 

3909.58 

-17.57 

. 159 

.68 

245.99 

65.42 

1 

40 

46 

3509.6 

-20.54 

152.33 

99.83 

3 12  34 

3403.13 

-17.36 

122 

.44 

»5.tB 

65.41 

4 

9 

17 

2803 . 1 

-20.53 

115.10 

IDO. 00 

3 36  59 

3325.10 

-19.33 

117 

.57 

246.90 

66.74 

4 

32 

24 

2725.1 

-22.31 

110.04 

100.00 

2 53  52 

3482.85 

-15.42 

125 

.93 

245.03 

64.07 

3 

51 

35 

2862.8 

-16.76 

116.75 

110.00 

6 33  38 

2771 .07 

-30.55 

80.02 

251.32 

73.67 

7 

19 

49 

2171 .1 

-32.46 

71 .32 

110.00 

2 13  43 

3589.62 

-5.06 

129.44 

299.00 

56.15 

3 

13 

32 

2989.6 

-9.49 

123.13 

- 

DIFFERENTIAL 

CORRECTIONS 

MXD-COURBE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC-1.4856 

TRA-2.3808 

TC3  -.1069 

BAU  .0087 

BCT  3105.9  SCR 

352.4  BC3 

396.0 

1 

ST 

1684.6 

SR  90.1  SS 

1749.0 

_ 

RDE  .0218 

RRA  .2513 

RC3  -.1735 

FAU  .03120 

RRT  - 

.7329  RRF 

.6006  RTF  - 

.9996 

CRT 

-.6814 

CRS  -.5676  CST 

.9924 

i 

FDE  2.8558 

FRA  3.1155 

FC3  -.8299 

BBP  10296 

see  9125.9  R23  - 

.1373  R13 

.9605 

LSA 

2424.4 

MSA  164.6  SSA 

11.3 

- 

BOE  1.4658 

BRA  2.3742 

BC3  .2038 

FBP  -1165 

SCI  9116.1  BC2 

239.0  THA  175.22 

ELI 

1689.7 

EL2  65.9  ALF 

177,91 

- 

launch  date  NOV  22  1968 

' Flight  time  uc.oo 

ARRIVAL  DATE  APR 

17  1969 

I 

HELIOCENTRIC 

CONIC 

DISTANCE  366.107 

RL  147.74 

LAL  .00 

LOL  59.76 

VL  27.290 

CAL 

7.60 

AZL  64.90 

HCA  152.21 

SMA 

126 

.17 

ECC 

.21492 

INC  5.0960  Vl 

30.157 

= 

RP  108,09 

LAP  2.37 

LOP  212.07 

VP  37.468 

CAP 

-9.31 

AZP  94.51 

TAL  149.63 

TAP 

301.84 

RCA 

99.06 

APO  153.29  V2 

35.060 

RC  44.011 

CL  25.28 

CP  -11.56 

ZAL  45.47 

ZAP 

ZD. 22 

ETS  35.42 

ZAE  159.55 

ETE 

275 

.56 

ZAC 

75.79 

ETC  264.63  CLP 

-16.71 

PLANETOCENTRIC  CONIC 

- 

C3  31.657 

VML  5.628 

DLA  31.23 

RAL  6.22 

RAD  6568.3 

VEL  12.371 

PTH  2.23 

VHP 

6. 

711 

DPA 

-7.25 

RAP  20.04  ECC 

1 .5210 

LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

INJ  LAT 

INJ  1 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  1 

CST  TIM 

INJ  2 LAT  INJ 

2 LONG 

= 

76.25 

0 1 46 

3996.60 

-16.37 

166 

.64 

245.04 

64.29 

1 

8 

25 

3396.6 

-21 .67 

159.51 

103.75 

3 39  21 

3299.67 

-16.35 

115 

.21 

245.03 

64.26 

4 

34 

21 

2699.9 

-21 .66 

107.68 

76.25 

0 1 46 

3998.60 

-16.37 

166 

.64 

245.04 

64.29 

1 

6 

25 

3396.6 

-21,67 

159.51 

103.75 

3 39  21 

.3299.87 

-16.35 

115.21 

245.03 

64.26 

4 

34 

21 

2699.9 

-21 .66 

107.88 

110.00 

6 6 58 

2840.47 

-29.14 

84.93 

249.63 

71,26 

6 

54 

19 

2240.5 

-31 .41 

76.46 

110.00 

2 33  19 

3506.20 

-6.22 

125.03 

239.15 

56.70 

3 

31 

45 

2906.2 

-12.55 

118.60 

DIFFERENTIAL  CONRCCTIONS  HI 0-COO«3E  EXECUTION  accuracy  ORBIT  OETERHI NATION  ACCURACY 

TDE-1.5D87  TRA-2.3053  TC3  -.0818  BAU  .0870  SCT  3147.3  BCR  413.3  8C3  433.4  ST  1743.2  SR  140.8  5S  1864.5 

ROE  .0947  RRA  .2888  RC5  -,1885  FAU  .03319  RRT  -.8193  RRF  .8846  RTF  -.9623  CRT  -.9472  CRS  -.9026  C$T  .9927 

FOE  2.9420  FRA  3.2675  FC3  -.9078  BSP  10492  SOB  5174.3  R23  -.1600  R13  .9636  LSA  2551.1  MSA  162.7  3SA  10. 1 

BDE  1.5117  BRA  2.3230  BC3  .2055  F$P  -1280  SCI  5165.6  SC2  235.6  TMA  173.83  ELI  1748.3  EL2  45.0  AlF  175.62 

. LAUNCH  DATE  NOV  22  1968  FLIGHT  TIME  148.00  ARRIVAL  DATE  APR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  374.831 

RL  147.74  LAL  ,00  LOL  59.76  VL  27.360  CAL  7.36  AZL  84.82  MCA  155.42  5MA  126,64  ECC  .20908  INC  5.3765  Vl  30,157 

RP  108.13  LAP  2.23  LOR  215^28  VP  37.507  CAP  -8.89  AZP  94.89  TAL  149.59  TAP  305.01  RCA  100.16  APO  153.11  V2  35.047 

RC  44.838  CL  27.14  CP  -13.62  ZAL  46.45  ZAP  22.99  ETS  36.61  ZAE  157.67  ETE  280.98  ZAC  73.51  ETC  284.78  CLP  -18-70 

PLANETOCENTRIC  CONIC 

C3  31.072  VML  5.574  OlA  32.85  RAL  7.14  RAD  6568.2  VEL  12.347  PTH  2.23  VHP  6.415  DPA  -8,63  RAP  22.00  ECC  1.5114 

LNCM  AZMTH  LNCH  TIME  L-l  TIME  INJ  LAT  INJ  tON6  INJ  RT  ABC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
72.61  23  29  0 4070.75  -19.39  172.86  244.13  62.95  24  36  51  3470.8  -22.86  165.55 

107.39  3 59  37  3218.54  -19.38  . 109.56  244.12  62.94  4 53  15  2618.5  -22.85  102.25 

72.61  23  29  0 4070.75  -19.39  172.66  244.13  62.95  24  36  51  3470.8  -22.86  165.55 

107.39  3 59  37  3218.54  -19.38  109.56  244.12  62.94  4 53  15  2618.5  -22.85  102.25 

110.00  5 27  53  2946.96  -26.59  92.16  247.72  67.68  6 17  0 2347.0  -29-38  84.09 

110.00  3 5 50  3390.34  -12.49  118.76  240.06  57.92  4 D 20  2790.3  -16.64  112.11 

DIFFERENTIAL  CORRECTIONS  MIO-COURBE  EXECUTION  ACCURACY  ORBIT  DETERNINATION  ACCURACY 

TOE-1. 5625  TRA-2.2447  TC3  -.0591.  BAU  .0892  SCT  3182.2  BM  508.5  303  472,9  ST  1805. 1 SR  ^ ^8 .9  SS  1991.8 

ROE  .1877  RRA  .3351  RC3  -.2066  FAU  .03510  RRT  -.8784  RRF  .9390  RTF  -.9647  CRT  -.9951  CRS  -.9775  CST  .9950 

FOE  3.2769  fra  3.4119  FC3  -.9760  BBP  10663  SOB  3222.6  RZ3-. 1816  R13  .9666  LSA  2692.9  MSA  162.3  SSA  8.7 

BOE  1.5737  BRA  2.2695  8C5  .2148  FSP  -1402  SOI  5213.6  B02  240.6  THA  171.97  ElI  1819.4  El2  22.5  AlF  172.81 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  DATE  NOV  ZZ  .19€» 


FLICMT  TINE  150.00 


ARRIVAL  DATE  APR  2i  1969 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00 
RP  IOR.17  LAP  2.09 
RC  45.919  CL  29.50 
PLANETOCENTRIC  CONIC 

VML  9.557 
LNCH  TIME 
29  1 46 

4 16  11 
29  1 46 

4 16  11 
29  1 46 

4 16  II 


69.09 
110.97 

99.09 
110.97 

69.09 
110.97 


LOL 

59.76 

VL 

27 

.425 

LOP  218.46 

VP 

37 

.541 

GP  - 

16.92 

ZAL 

4 

7.66 

DLA 

94.71 

RAL 

5.61 

L-l 

TIME 

INJ 

LAT 

4196 

.25 

- 

20. 

45 

9149 

.91 

- 

20. 

49 

4196 

.25 

- 

20. 

45 

DISTANCE  991.596 

7.19  A2L  94.27  MCA  159.62  SMA  127.07 
-9.09  AZP  95.94  TAL  149.57  TAP  909.20 
26.19  ETS  99.99  ZAE  155.10  ETE  264.77 


ECC  .20969  INC  5.7949  VI  90.157 
RCA  101.19  APO  152.95  V2  35.093 
ZAC  70.64  ETC  295.02  CuP  -20.79 


9149.91 

4196.25 

9149.91 


-20.43 

-20.45 

-20.49 


RAD  6569.2 
INJ  L0N6 
179.54 
104.92 
179.54 
104.92 
179.54 
104.62 


DIFFERENTIAL  CORRECTIONS 


TDE- 

1.6315 

TRA- 

2.1774 

TC9  -.0969 

BAU 

.0955 

RDE 

.9122 

RRA 

.4007 

RC9  -.2262 

FAU 

.09674 

FDE 

9 . 6660 

FRA 

3.5914 

FC9-1 .0902 

BSP 

10659 

BOE 

1.6611 

BRA 

2.2140 

BC9  .2914 

FSP 

-1527 

VEL  12.339  PTH 
INJ  RT  ASC  IN. 
243.29 

249.25 

249.26 

249.25 

249.26 
249.25 


2.22  VHP  6.153  DPA  -10.62  RAP  24.14  ECC  1.5092 


AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.92 

24  10  42 

9596.9 

-24,12 

171,27 

61.91 

5 9 41 

2549.9 

-24.10 

97.95 

61  .92 

24  ID  42 

9596.9 

-24,12 

171.27 

61.91 

5 9 41 

2549.9 

-24 .10 

97.55 

61.92 

24  ID  42 

9996.9 

-24.12 

171  .27 

61  .91 

5 8 41 

2949.9 

-24.10 

97.55 

LAUNCH  DATE  NOV  22  1969 


MID 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINAT 

ION  ACCURACY 

SGT 

9206.0 

SGR 

646.5 

SG9 

512.9 

ST 

1671.2 

SR 

395.9 

SS 

2191.2 

RRT 

-.9149 

RRF 

.9700 

RTF 

-.9669 

CRT 

-.9996 

CRS  - 

.9949 

CST 

.9999 

SGB 

9272.6 

R29 

-.1974 

R13 

.9699 

LSA 

2659.6 

MSA 

169.5 

SSA 

7.9 

SGI 

9262.7 

SG2 

257.4 

THA 

169.46 

ELI 

1904.6 

EL2 

9.4 

alf 

169.25 

FLIGHT 

TIME 

152.00 

ARRIVAL 

DATE 

APR 

23  1969 

HELIOCENTRIC  CONIC 


RL  147.74 

LAL 

.00 

RP  106.21 

LAP 

1 

.99 

RC  46.944 

GL 

91 

.69 

PLANETOCENTRIC  CONIC 

C9  91.299 

VHL 

9. 

569 

LNCH  AZMTH 

LNCH  TIME 

65.27 

22 

94 

5 

114.73 

4 

90 

6 

69.27 

22 

34 

9 

114.79 

4 

90 

6 

65.27 

22 

94 

5 

114.73 

4 

90 

6 

00  LOL  59.76 


VL  27.404  6AL 
VP  97.572  6AP 
ZAL  49.22  ZAP 


DISTANCE  969.220 
6.92  AZt  69.79  MCA 
-7.51  AZP  95.90  TAL 
90.01  ETS  40.09  ZAE 


9090.64 


9090.64 

4201.94 

9090.64 


RAL  4.06 

INJ  LAT 

-21.52 

-21.50 

-21.52 

-21.50 

-21.52 

-21.50 


RAD  6566.2  VEt  12.954 
INJ  L0N6  INJ  RT  ASC 


DIFFERENTIAL  CORRECTIONS 


TPC- 

1.7266 

TRA- 

2.1026 

TC9  -.0216 

BAU 

.1064 

RDE 

.4679 

RRA 

.4679 

RC9  -.2596 

FAU 

.03777 

FDE 

4.1174 

FRA 

9.5916 

FC9-1 .0466 

BSP 

11079 

BDE 

1 . 7942 

BRA 

2.1564 

BC9  .2547 

FSP 

-1645 

164.99  242.49 

100.75  242.42 

164.99  242.49 

100.75  242.42 

184.99  242.49 

100.75  242.42 

NID-C0UR6C  EXECUTION  ACCURACY 
S6T  9224.6  S6R  649.7  569  549.1 

RRT  -.9960  RRf  .9659  RTF  -.9666 
5CB  9994.6  R29  -.2096  R19  .9734 

961  9922.1  S62  290.4  THA  166.04 


PTH  2.29 
INJ  AZNTH 
59.26 

59.25 

59.26 

59.25 

59.26 
59.25 


SMA 

127.46 

ECC  .19670 

INC  6.2127 

VI 

30.157 

TAP 

911.99 

RCA  102.14 

APO  152.79 

V2 

95.020 

ETE 

267.09 

ZAC  66.90 

ETC  265,99 

CLP 

-22.92 

VHP 

5.942 

DPA  -13.46 

RAP  26.60 

ECC 

1 .5141 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

29 

44  7 

9601.9 

-25.43 

177.19 

5 

21  96 

2490.6 

-25.42 

99.56 

29 

44  7 

9601.9 

-25,49 

177.19 

5 

21  96 

2490.6 

-25.42 

99.56 

29 

44  7 

9601.9 

-25.43 

177.19 

5 

21  96 

2490.6 

-25.42 

93.56 

ORBIT  DETERMINATION  ACCURACY 
ST  1946.0  SR  594.9  S3  2260.0 

CRT  -.9974  CR9  -.9991  CST  .9937 

LSA  9040.2  MSA  166.6  SSA  5.9 

ELI  2017.6  EL2  96.9  ALF  164.68 


launch  DATE  NOV  22  1966 


FLI6HT  TIME  154.00 


ARRIVAL  DATE  APR  25  1969 


VL  27.598  6AL 
VP  37.599  6AP 
24.90  ZAL  51.27  ZAP 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  106.25  LAP  1.79  LOP  224.99 

RC  48.205  6L  95.11  6P 

PLANETOCENTRIC  CONIC 
C3  92.494  VHL  5.700  DLA  99.58 

LNCH  AZMTH  LNCH  TIME  L-1  TIME 
22  4 8 

4 41  27 
22  4 8 

4 41  27 
22  4 8 

4 41  27  9040.89 

differential  CORRECTIONS 
TDE-1.8719  TRA-2.0211  TC3  -.0141  BAU 
RDE  .7594  RRA  .6019  RC3  -.2797  FAU  .09719 

FDE  4.6165  FRA  9.5962  FC3  -.9906  BSP  11946 


launch  DATE  NOV  22  1969 


DISTANCE  994.989 

6.79  AZL  89.11  HCA  165.02  SMA  127.89 
-6.94  AZP  96.65  TAL  149.59  TAP  914.60 
94.77  ETS  44. D5  ZAE  146.94  ETE  267.99 


61.11 
118.89 
61.11 
118.89 
61 .11 
118.09 


4270.98 

9040.93 

4270.98 

9040.69 

4270.98 


RAL  1.75 
INJ  LAT 
-22.53 
-22.52 
-22.53 
-22.52 
-22.53 
-22.52 

.1217 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .0 
RP  108.29  LAP  1.6 
RC  49.590  CL  39.9 
PLANETOCENTRIC  CONIC 


BC3 

.2601 

FSP 

-1 

726 

LOL 

59. 

.76 

VL 

27. 

567 

LOP 

226. 

.06 

VP 

37. 

623 

CP 

-92. 

.00 

ZAL 

54 

.14 

DLA 

42. 

.95 

RAL 

956 

.99 

RAD  6566,9  VEL  12.404  PTH  2.24  VHP  5.616 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
190.61  241.64  56.56  29  15  19 

97.33  241.63  56.55  5 32  8 

190.81  241.64  56.56  29  15  19 

97.33  241.69  56.35  5 32  8 

190.61  241.64  56.56  23  15  19 

97.39  241.63  56.55  5 32  6 

MID-COURSE  EXECUTION  ACCURACY 
SCT  9296.1  56R  1196.9  SC9  579.6 
RRT  -.9479  RRF  .9934  RTF  -.9706 
SG6  9491.6  R29  -.1972  R19  .9778 

SCI  9414.4  SC2  343.1  THA  161.4} 

flight  TIME  156.00 


ECC  .19413  INC  6.8058  VI  90.157 
RCA  109.01  APO  152.64  V2  35.007 
ZAC  61.84  ETC  296.04  CLP  -25.10 

DPA  -17.60  RAP  29.67  ECC  1.5349 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

9671.0  -26.76  193.76 

2440.6  -26.75  90.27 

9671.0  -26.76  199,76 

2440.8  -26.75  90.27 

3671.0  -26.76  199.76 

2440.8  -26.75  90.27 

ORBIT  DETERMINATION  ACCURACY 
ST  2040.9  SR  793.1  S3  2499,1 

CRT  -.9959  CRS  -.9999  CST  .9941 

LSA  9266.4  MSA  171.4  SSA  4.4 

ELI  2187,9  EL2  71.9  ALF  156.83 

ARRIVAL  DATE  APR  27  1969 


CAL 

CAP 

ZAP 


DISTANCE  401.522 

6.56  AZL  62.09  HCA  166.21  SMA  126.16  ECC  .16996  INC  7.9130  VI  30.157 
-6.38  AZP  97.75  TAL  149.60  TAP  917.61  RCA  109.82  APO  152.51  V2  94.994 
41.03  ETS  46.24  ZAE  140.20  ETE  266.12  ZAC  54.72  ETC  267.92  CLP  -27.18 


RAD  6566.4  VEL  12.529  PTH  2.27  VHP  5.655  DPA  -23.59  RAP  93.89  ECC  1.5836 


LNCH  AZMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TINE 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.24 

21  29  19 

4351.74 

-23.29 

196.97 

240.61 

52.69 

22  41  51 

3751.7 

-27.95 

191.57 

125.76 

4 49  1 

9004.16 

-23.26 

94.75 

240.60 

52.62 

5 99  S 

2404 . 2 

-27.94 

67.95 

56.24 

21  29  19 

4351 .74 

-29.29 

196.97 

240 «61 

52.89 

22  41  51 

3751.7 

-27.95 

191.57 

123.76 

4 49  1 

9004.16 

-29.26 

94.75 

240.60 

52.82 

5 39  5 

2404 . 2 

-27.94 

07.95 

56.24 

21  29  19 

4951.74 

-29.29 

196.97 

240.81 

52.69 

22  41  51 

3731.7 

-27.95 

191 .57 

129.76 

4 49  1 

9004.16 

-29.26 

94.75 

240.60 

52.62 

5 99  5 

2404.2 

-27.94 

87.95 

differential  CORRECTIONS 
TDE-2.1154  TRA-1.9292  TC9  -.0154  BAU  .1411 

RDE  1.1898  RRA  .7962  RC9  -.2972  FAU  .09966 

FDE  5.0945  FRA  9.2466  FC9  -.6216  BSP  11857 

BDE  2.4241  BRA  2.0658  BC9  .2976  FSP  -1726 


MID-COURSE  EXECUTION  ACCURACY 
SGT  9251.6  SGR  1597.6  SC3  566.0 
RRT  -.9545  RRF  .9965  RTF  -.9724 
SGB  9597.0  R29  -.1766  R19  .9699 

SGI  9572.7  SC2  417.2  THA  155.35 


ORBIT  DETERMINATION  ACCURACY 
ST  2172.9  SR  1175.7  SS  2563.1 

CRT  -.9942  CRS-1.0000  CST  .9940 

LSA  3555.5  MSA  177.7  SSA  9.1 

ELI  2469.1  EL2  111.4  ALF  151.66 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


tAUNCH  DATE  MOV  ES  19e» 


HCLIOCCNTNIC  COMIC 


RL 

147 

.74 

LAL 

.00 

LOL 

59.76 

VL 

27 

.632 

GAL 

RP 

106 

.3*3 

LAP 

1 

.44 

LOf 

231 .26 

VP 

37 

,643 

GAP 

RC 

51. 

•91 

CL 

45 

.09 

GP 

-42.47 

ZAL 

5B.41 

ZAP 

FtUMT  TIME  15$. 00 
DISTANCE  40S.13E 

6.40  AZt  SO. SI  HCA  171.40  SMA  1ES.47 
-5.S4  AZP  9S.5S  TAL  149. 6E  TAP  321.02 
49.69  ET8  53.79  2AE  130.16  ETE  266.42 


PtANCtOCENTRlC  CONK 


CS  42.559 

VML 

6 

.524 

OLA  47.31 

RAL  352.76 

RAD  6566.6 

VEL  12.803 

LNCH  AZNTH 

LNCH  tine 

L-l  tine 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

50.37 

20 

45 

0 

4455.50 

-23.15 

207.61 

239.57 

129.63 

4 

49 

3 

2992.56 

-23.13 

93.55 

239.56 

50.37 

20 

45 

0 

4455.50 

-23.15 

207.61 

239.57 

129.63 

4 

49 

3 

2992.56 

-23.13 

93.55 

239.56 

50.37 

20 

45 

0 

4455.50 

-23.15 

207,61 

239.57 

129.63 

4 

49 

3 

'2992.56 

-23.13 

93.55 

239.56 

INJ 


OirPERENTIAL  CORRECTIONS 


47.51 

47.50 

47.51 

47.50 

47.51 
47.50 

HID-COURSC  IXECUTION  ACCURACY 


Z.33  VHP  6.265 
AZMTH  INJ  TINE 
21  59  16 
5 

21 
5 
Zi 
5 


36  56 
59  16 
36  56 
59  16 
36  56 


ARRIVAL 

DATE 

APR 

1969 

ECC  .16616 

INC 

9.6667 

VI 

30. 1S7 

RCA  104.55 

APO 

152.36 

V2 

34.900 

ZAC  44.29 

ETC 

290.24 

CLP 

-20.71 

DPA  -32.31 

RAP 

40.63 

ECC 

1 .7004 

PO  CST  TIN 

INJ 

2 LAT 

INJ 

Z LONC 

3655.5 

- 

28.41 

201.53 

2392.6 

- 

26.59 

07.27 

3655.5 

- 

26.41 

201 .53 

2392.6 

- 

26.39 

67 .27 

3655.5 

- 

26.41 

201.53 

2392.6 

- 

26.39 

67.27 

ORBIT  DETERMINATION  ACCURACY 


TDE- 

2.6174 

TRA- 

1.6294 

TC3 

- .0339 

BAU 

.1566 

RDC 

1 .9396 

RRA 

.6559 

RC3 

- .2766 

FAU 

.02452 

FOE 

5.3420 

FRA 

2.5645 

FC3 

-.4969 

BSP 

12757 

BOE 

3.2578 

BRA 

2.0196 

BC3 

.2767 

FSP 

-1551 

LAUNCH  DATE  NOV  22  1966 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  106.36  LAP  1.27  LOP  234.47 

RC  92.697  6L  93.33  6P  -57.96 

PLANCTOCENTRIC  CONIC 
C3  64.199  VHL  6.010  OLA  52.62 

LNCH  A2NTM  LNCH  TINE  L-X  TINE 
43.60 


19  41  37  4609.12 

4 29  30  3042.16 


136.40 
43.60 
136.40 
43.60 
136.40 

DIFFERENTIAL  CORRECTIONS 


19  41  37  4609.12 

4 29  30  3042.16 

19  41  37  4609.12 

4 29  30  3042.16 


VL  27.672 
VP  37.661 
ZAL  65.23 

RAL  342.39 
INJ  LAT 
-19.94 
-19.92 
-19.94 
-19.92 
-19.94 
-19.92 


SGT  3301.6  6GR  2064.3 

SG3  499.9 

ST 

2406.2 

SR 

1735,7 

ss 

2604.4 

RRT  -.9976  RRF  .9973 

RTF 

.9752 

CRT 

-.9942 

CRS 

-.9999 

CST 

.9959 

SGe  5694.0  R23  -.1409 

R13 

.9697 

LSA 

3943.5 

NSA 

104.3 

SSA 

1 .6 

SGI  3660.7  6G2  508.3 

THA  146,48 

Eli 

2963.1 

EL2 

151 .0 

alf 

144,25 

flight  tine  160.00 

ARRIVAL 

DATE 

MAY 

1 1969 

DISTANCE  414.700 

GAL 

6.26  AZL  76.49  HCA 

174.56 

SNA 

128.74 

ECC 

.16260 

INC13.5073 

VI 

30.157 

GAP 

-5.32  AZP  103.45  TAL 

149.63 

TAP 

324.19 

RCA 

105.21 

APO 

132.26 

V2 

34 .96  7 

ZAP 

61.91  ETS  63.09  ZAE 

114.94 

ETE 

292.60 

ZAC 

20.77 

ETC 

299.30 

CLP 

-27.36 

RAD 

6569.2  VEL  13.620  PTH 

2.49 

VHP 

7.908 

DPA 

-44.23 

RAP 

53.65 

ECC 

2.0559 

INJ 

LONG  INJ  RT  ASC  INJ 

AZMTH 

INJ 

TINE 

PO 

CST  TIN 

INJ 

2 LAT 

INJ 

2 long 

219.90 

94.96 

219.60 

94.96 

219.60 

94.96 


236.31 

236.29 

236.31 

236.29 
236.31 

296.29 


40.23 

40.23 

40.23 

40.23 

40.23 

40.23 


20  56  26 
5 20  12 
20  56  26 
5 20  12 
20  56  26 
5 20  12 


4009 . 1 

2442.2 

4009.1 

2442.2 

4009.1 

2442.2 


-25.95 

-25.94 

-25.95 

-25.94 

-25.95 

-25,94 


214.46 

69.66 

214.46 

69.66 

214.48 

69.66 


TC3  - 

.0664 

BAU 

.1505 

RC3  - 

.1526 

FAU 

.00663 

FC5  - 

.0921 

BSP 

14075 

BC3 

.1755 

FSP 

-1066 

LAUNCH  DATE  NOV  22  1966 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  106.42  LAP  1.09  LOP  237.66 

RC  54.399  6L  62.55  CP  -77.27 

PLANCTOCENTRIC  CONIC 
C3  204.904  VHL  14.314  OLA  54.45 
LNCH  AZNTH  LNCH  TINE  L-l  TIME 
16  15  31 


VL  27.706 
VP  37.675 
ZAL  76.63 


CAL 

CAP 

ZAP 


NlD-COORSf  EXECUTION  ACCURACY 

94T  3595.6  SCR 
RRT  -.9663  RRF 
SC6  4369.6  R29 
SCI  4323.1  SC2 


DISTANCE  421.142 

6.16  AZL  62.54  HCA  177.63  SNA  120.99 
-4.64  AZP  117.44  TAL  149.57  TAP  327.21 
77.54  ETS  117.62.ZAE  91.39  ETE  343.81 


ORBIT  DETERMINATION  ACCURACY 


2515.5 

SG3 

334.6 

ST 

2982.9 

SR 

2362.5 

SS 

2412.7 

.9943 

RTF 

-.9831 

CRT 

-.9953 

CRS 

-.9995 

CST 

-9979 

-.0685 

R13 

.9960 

LSA 

4501 .6 

NSA 

187.7 

SSA 

,9 

593.1 

THA 

145. 19 

Eli 

3800.9 

El2 

178.6 

alf 

141  .65 

162.00 

ARRIVAL 

DATE 

MAY 

3 1969 

ECC  .17996  INC27.4575  VI  30.157 
RCA  105.76  APO  152.21  V2  34.954 
ZAC  4.96  ETC  6,10  CLP  11.91 


41.33 
136.67 

41.33 
136.67 

41,33 

136.67 


4657.00 
3 16  43  3260.66 

16  15  31  4657.00 

3 16  43  3260.68 

16  15  31  4657.00 


3 16  43 


3260.66 


RAL  322.47 

RAD  6571.1 

VEL  16.062 

PTH  3.01 

VHP 

15.791 

DPA  -53.82 

RAP  87.97 

ECC  4.37ZZ 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ 

TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LON& 

-7,74 

230.95 

226.91 

35.92 

19 

36  28 

4257.0 

-14 .19 

226.53 

-7.73 

102.91 

226.89 

35.92 

4 

11  4 

2660.9 

-14.17 

98.50 

-7.74 

230.95 

226.91 

35.92 

19 

36  28 

4257.0 

-14.19 

226.53 

-7.73 

102.91 

226.89 

35.92 

4 

11  4 

2660.9 

-14.17 

96 . 50 

-7.74 

230.95 

226.91 

35.92 

19 

36  28 

4257.0 

-14.19 

226.53 

-7,73 

102.91 

226.89 

35.92 

4 

11  4 

2660.9 

-14.17 

96.50 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  22  I960 


HELIOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3  - 

.2355 

BAU 

.6981 

SGT 

A472.2 

SGR 

1714.3 

SG3 

126.7 

ST 

RC3  - 

.0972 

FAU- 

.01979 

RRT 

.9535 

RRF 

-.9532 

RTF 

-.9999 

CRT 

FC3 

.0636 

BSP 

15036 

see 

4769. 6 

R23 

.0363 

R13 

-.9992 

LSA 

BC3 

.2546 

FSP 

-423 

SGI 

4764.9 

SG2 

465.1 

THA 

20.30 

ELI 

RL 

147 

. 74 

LAL 

.00 

LOL 

59 

T6 

VL 

27 

740 

GAL 

RP 

106 

.45 

LAP 

.91 

LOP 

240 

65 

VP 

37 

667 

GAP 

RC 

56. 

166 

GL 

-61 .65 

GP 

72. 

.46 

ZAL 

60.66 

ZAP 

planetocentric  conic 
C3  406.537  VML  20.163  DtA  -57.42 
LNCH  AZNTH  LNCH  TINE  L-l  TINE 


37.71 

142.29 

37.71 

142.29 

37.71 

142.29 


to  36  37  2316.27 


19  54 


660.51 


10  36  37  2316.27 


19  54  4 


660.51 


10  36  37  2316.27 

660.51 


19  54  4 

differential  corrections 

TOE  1.9424  TRA-5.5972  TC3  -.2112 
ROE  1.0390  RRA  6.4594  RC3  .2316 
FDE  -.1136  FRA  1.6744  FC3  .0664 
BDE  2.2026  BRA  6.5471  BC3  .3134 


FLIDNT  TIME  164.00 
DISTANCE  426.406 

5.91  AZL  130.02  HCA  161.42  SMA  129.22 
-4.16  AZP  49.99  TAL  150.06  TAP  331.46 
63.72  ETS  206.34  ZAE  66.45  ETE  339.34 


RAL  29.96  RAO  6572.1  VEL  22.975  PTH  3.27  VHP  27.025 
INJ  LAT  INJ  LONG  INJ  RT  A5C  INJ  AZNTH  INJ  TINE 
3.17  67.60  297.92  147.36  11  15  15 

3.16  294.72  297.94  147.36  20  5 24 

3.17  67.60  297.92  147.36  11  15  15 

3.18  294.72  297.94  147.36  20  5 24 

3.17  67.60  297.92  147.36  11  15  15 

3.16  294.72  297.94  147.36  20  5 24 

MIO-COURSC  EXECUTION  ACCURACY 
BAU  1.7035  SCT  3123.2  S6R  3546,6  SG3  66.8 

FAU-. 03210  RRT  -.9660  RRF  .9934  RTF  -.9693 

BSP  15702  SGB  4725. BR23  .0011  R13  1.0000 

F8P  -304  SGI  4666.1  SG2  610.7  THA  131.24 


1710.3 

60.5 

1710.3 
60.5 

1718.3 
60.5 


SR 

1539.8 

3S 

1969 . 4 

CRS 

.9940 

CST 

1.0000 

MSA 

140.9 

SSA 

.9 

EL2 

147.4 

alf 

19.Z9 

MVAL 

DATE 

MAY 

5 1969 

1NC40.0226 

VI 

30.157 

APO 

151.95 

V2 

34.942 

ETC 

261 . 56 

CLP 

66 . 66 

RAP 

233.43 

ECC 

7.6906 

INJ 

2 LAT 

INJ 

Z LONC 

9.69 

63.65 

9.90 

290.77 

9.69 

63.65 

9.90 

290.77 

9.09 

63.65 

9.90 

290.77 

ANIMATION  accuracy 

SR 

1064.7 

SS 

697  . Z 

CRS 

-.9252 

CST 

.9011 

NSA 

606.6 

SSA 

.3 

EL2 

606.5 

alf 

134.17 

126 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  DAVE  NOV  22  I960 


HCLlOCENTilC  CONIC 


8L 

147 

. 74 

LAL 

.00 

LOL 

59 

76 

VL 

27  . 

769 

GAL 

»P 

106 

.49 

LAP 

.73 

LOP 

244 

03 

VP 

37  . 

697 

GAP 

RC 

56. 

051 

GL 

-47.09 

GP 

89 

.31 

ZAL 

59 

.94 

ZAP 

FLltMT  TINE  166.00 
distance  454.624 

S.67  A2L  99.66  HCA  164.55  SNA  129.42 
-5.75  A2P  60.54  TAL  149.66  TAP  554.21 
72.72  ETS  510.62  2AE  115.65  ETE  74.55 


plametocemthic  conic 
C5  40.259  VML  6.545  OLA  -56.51 
LMCM  AZNTM  LHCM  tine  L-l  TINE 
66.25  12  49  5 1606.57 

115.75  18  51  2 9615.65 

66.25  12  49  5 1606.57 

115.75  18  51  2 5615.65 

66.25  12  49  5 1606.57 

113.75  18  51  2 5813.69 

DIFFERENTIAL  CORRECTIONS 

TDC  -.9665  TRA-2.4751  TC3  -.0203 

ROE  -.3764  RRA-5.4092  RC3  .4037 

FOE  .4696  FRA  2.7971  FC3  -.3072 

BOE  1.0390  BRA  4.2129  BC5  .4042 


RAL  36.16 
INJ  LAT 
16.99 
16.97 

16.95 
16.97 

18.95 
16.97 

BAU  .2176 
FAU  .01429 
BSP  15472 
FSP  -666 


RAD  6566.5  VEL  12.713  PTH  2*51 
INJ  LONC  INJ  RT  ASC  INJ  A2MTH 


17.73 

274.44 

17.73 

274.44 

17.73 

274 .44 


276.26 

276.29 

276.28 

278.29 

276.28 

276.29 


121.57 

121.56 

121.57 

121.56 

121.57 
121.56 


VHP  9.026 
INJ  TIME 
15  15  90 
20  7 56 

13  15  50 
20  7 56 

13  15  50 
20  7 


ARRIVAL  DATE  NAf  7 19«9 


ECC  .17406  INC  9.6646  Vl  3D. 157 
RCA  106.69  APO  151.95  V2  34.929 
ZAC  150.67  ETC  299.64  ClP  -52.79 

DPA  65,63  RAP  329.51  ECC  1.6626 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONC 


56 


1006.4 

5213.6 

1006.4 

5213.6 

1006.4 

5213.6 


22.99 

23.00 

22.99 

23.00 

22.99 

23.00 


10.75 
267.45 
10.79 
267.45 
10.75 
267 .4^5 


NID-CCXJR6E  EXECUTION  ACCURACY 
S6T  2906.3  66R  3669.6  SC3  275.6 
RRT  .966B  RRF  -.9966  RTF  -.9776 
S»  4640.7  R23  -.0441  R19  -.9966 
SCI  4603.6  662  596.7  THA  53.33 


ORBIT  DETERMINATION  ACCURACY 


launch  date  NOV  22  1968 

FLIGHT  TIME  166.00 

HELIOCENTRIC 

CONIC 

DISTANCE  441.066 

RL  147.74 

LAL  .00 

LOL  59,76 

VL  2r.794 

GAL  5.60 

AZL  94.16 

HCA  107.47 

SNA 

129.60 

RP  106.53 

LAP  .34 

LOP  247.21 

VP  37.704 

GAP  -3.26 

AZP  65.66 

TAL  149.66 

TAP 

337.33 

RC  59.985 

GL  -28.36 

GP  55.49 

ZAL  46.13 

ZAP  66.56 

ETS  324.16 

ZAE  127.97 

ETE 

81  .01 

PLANETOCENTRIC  CONIC 

C3  20.580 

VHL  4.537 

OLA  -16.43 

RAL  26.90 

RAD  6567.0 

VEL  11.915 

PTH  2.12 

VHP 

5,957 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

90.00 

11  24  28 

1663.44 

-4.14 

10.15 

249.61 

110.04 

11 

52  32 

90.00 

18  57  44 

5403.01 

26.02 

247.79 

256.62 

85.70 

20 

27  47 

100.00 

12  36  34 

1450.61 

-5.35 

352.36 

249.15 

119.45 

13 

0 45 

100.00 

20  26  20 

5110.67 

29.39 

226.16 

256.46 

64.27 

21 

53  31 

110.00 

13  24  21 

1501.13 

-6.44 

339.14 

247.25 

123.25 

15 

46  2 

110.00 

21  57  2 

4633.32 

32.97 

204.52 

255.92 

80.41 

23 

17  36 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TDE  -.8135 

TRA- 1 .6240 

TC3  .0422 

BAU  .2635 

SGT  2274.6  SGR  3641.6  SG3 

554.3 

ROE  -.5149 

RRA-2.7667 

RC3  1 .0294 

FAU  .04190 

RRT 

.9596  RRF  - 

.9995  RTF  - 

.9630 

FOE  1.0123 

FRA  4.6176 

FC3-1 .7626 

BSP  14747 

4464.0  R23  - 

.0569  R13  - 

.9979 

BOE  .8010 

BRA  3.2253 

BC3  1 .0302 

FSP  -1603 

8G1  4430.2  SG2 

555.1  THA 

59.87 

LAUNCH  DATE  NOV  22  198B 

FLIGHT  TIME  170.00 

HELIOCENTRIC  CONIC 

DISTANCE  447. 

562 

RL  147.74 

LAL  .00 

LOL  59.76 

VL  27.616 

GAL  5,73 

AZL  91.93 

HCA  190.63 

SMA 

129.75 

RP  108.57 

LAP  .36 

LOP  250.39 

VP  37.710 

GAP  -2.61 

AZP  86.11 

TAL  149.65 

TAP 

340.46 

RC  61.981 

GL  -13.14 

GP  46.24 

ZAL  ^0,52 

ZAP  64.61 

ETS  332.79 

ZAE  137.12 

ETE 

83.86 

PLANETOCENTRIC  CONIC 

C3  18.778 

VHL  4.096 

OLA  -3.97 

RAL  24.37 

RAD  6567.7 

VEL  11.754 

PTH  2.07 

VHP 

4.791 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

90.00 

9 23  32 

2050.02 

-15.27 

31.32 

242.20 

114.14 

9 

57  42 

90.00 

20  22  32 

4940.56 

21 .47 

215.69 

243^65 

71  .08 

21 

44  53 

100.00 

to  43  1 

1793.62 

-16.23 

12.00 

241.74 

115.45 

11 

12  55 

100.00 

21  45  44 

4672.20 

22.47 

195.57 

243.47 

69.76 

23 

3 37 

110.00 

11  47  0 

1593.32 

-16.81 

355.41 

240.34 

119.06 

12 

13  33 

110.00 

22  56  15 

4445.26 

25.16 

177.15 

242.27 

66.06 

24 

12  20 

SR 

1195.6 

ss 

610.5 

CRS 

.9666 

CST 

.9320 

MSA 

446.0 

SSA 

J .5 

EL2 

436.5 

alf 

44 . 68 

RIVAL 

DATE 

MAY 

9 1969 

INC 

4 . 1776 

Vl 

30.157 

APO 

151 

.09 

V2 

54.917 

ETC 

292 

. 10 

CLP 

-45.44 

RAP 

346 

.63 

ECC 

1.3567 

INJ 

2 

LAT 

INJ 

2 LONG 

36 

3.51 

27. 

12 

239.24 

-1  . 

39 

345.64 

26. 

29 

217.53 

-4. 

00 

332.65 

31. 

30 

195.70 

1063.4 
4603.0 
650.6 
4510.9 
701.1 
4233.3 

ORBIT  DETERMINATION  ACCURACY 


ST 

1006.0 

SR 

1278.9 

SS 

1146.7 

CRT 

.9406 

CRS 

.9970 

CST 

.9641 

L5A 

1971.3 

MSA 

276.6 

SSA 

3.6 

Eli 

1604.2 

El2 

272.2 

alF 

52.22 

ARRIVAL  DATE 

MAY 

11  1969 

ECC 

.17027 

INC  1.9277 

Vl 

30.157 

RCA 

107.66 

APO  151.64 

V2 

34.906 

ZAC 

131.29 

ETC  269,00 

CLP 

-51 . 70 

DPA 

45.55 

RAP  353.54 

ECC 

1 .2761 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1450.0 

-11.66 

24.26 

4340.6 

16.69 

206.12 

1193.6 

-12.66 

5.02 

4072.2 

19.52 

186.03 

993.3 

-14.79 

346.60 

3645.3 

21.71 

169,70 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5107  TRA-1.26B5  TC3  -.0101 

RDC  -.6191  RRA-2.3629  RC3  1.2053 

FOE  1.6767  FRA  6.2978  FC3-3.3Z14 

BOE  .6026  BRA  2.6995  BC3  1.2053 

LAUNCH  DATE  NOV  22  1968 

HELIOCENTRIC  CONIC 


BAU  .2703 
FAU  ,06437 
BSP  13444 
FSP  -2657 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1916. B SOR  3590.0  S03  830.0 

RRT 

soe 

SOI 


ORBIT  DETERMINATION  ACCURACY 


.9523  RRF  -.9994  RTF  -.9537 
4069.7  R23  -.0605  R13  -.9976 
4036.3  S02  520.1  THA  62.55 


RL 

147 

, 74 

LAL 

.00 

LOL 

59. 

.76 

VL 

27. 

635 

GAL 

RP 

106 

.60 

LAP 

.17 

LOP 

253. 

.57 

VP 

37. 

713 

GAP 

RC 

64. 

032 

GL 

-4.92 

GP 

39 

.64 

ZAL 

36 

.76 

ZAP 

FLIOMT  TIME  172.00 
DISTANCE  454.023 

5.67  AZL  90.70  HCA  193.81  SMA  129.89 
-^.34  A2P  69.32  TAL  149.62  TAP  343.63 
65.34  ETS  339.60  ZAE  143.37  ETE  67.39 


PLANETOCENTRIC  CONIC 
C3  15.697  VHL  3.962  OLA  3.72 
LNCH  A2MTH  LNCH  TINE  L- I TIME 

6 14  49 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2273.61 

21  6 10  4606.63 

9 37  54  I 05.62 

22  27  46  4 79.64 

10  50  9 1*1  6.53 

42.^6.70 


23  3 - 1 

DIFFERENTIAL  CWREL  "IONS 
TDE  -.4252  TRA  -.R'JM  TC3  -.0972 

ROE  -.6665  RRA-2.1'?i6  RC3  1.2136 

FDE  2.6209  FRA  7.7Cr.i  FC3-4.6260 

BOE  .7922  BRA  Z.TZ14  BC3  1.2175 


RAL  21.46 
INJ  LAT 
-20.96 
15.06 
-21.94 
16.01 
-24.56 
10.53 

BAU  .2555 
FAU  .OB3B0 
BSP  12391 
FSP  -3467 


RAD  6567.6  VEL  11.706  PTH 
INJ  LONC  INJ  RT  ASC  INJ 


45.25 
199.83 
25.16 
160.49 
6. BO 
163.86 


239.04 

236.36 

239.46 

237.91 

236.26 

236.54 


2.06  VHP  4.170 
AZMTH  INJ  TIME 
0 52  43 
22  26  16 
10  11  20 

23  41  36 
11  19  48 

24  42  30 


109.49 

65.73 

110.63 

64.41 

114.56 

60.75 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1554.1  66R  3336.6  SG3  1074.3 
RRT  .9374  RRF  -.9991  RTF  -.9382 
SGB  3662.5  R23  -.0556  R13  -.9976 
SGI  3649.1  SG2  495.3  THA  65.96 


ST  691.7 

SR 

1325.0 

SS  • 

1544.6 

CRT  .9764 

CRS 

.9976 

CST 

.9666 

LSA  2216.2 

MSA 

160.7 

SSA 

7.3 

ELI  1569.0 

EL2 

160 . 7 

alF 

56.30 

ARP 

!I  VAL 

DATE 

HAY 

13  1969 

ECC  .16676 

INC 

.7035 

VI 

30.157 

RCA  107.97 

APO 

151.61 

V2 

34.894 

ZAC  125.56 

ETC 

267.52 

CLP 

-57.09 

DPA  39.34 

RAP 

356.52 

ECC 

1.2563 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1673.6 

- 

16.11 

37.74 

4066 . 6 

11.66 

192.80 

1405.6 

- 

16.91 

17.68 

3629.6 

12.43 

173.52 

1179.5 

- 

21  .03 

359.43 

3626.7 

14.49 

157.07 

ORBIT  DETERMINATION  ACCURACY 

ST  74B.9 

SR 

1330.6 

SS 

1905.4 

CRT  .9885 

CRS 

.9975 

CST 

.9965 

LSA  2439.5 

MSA 

106.6 

SSA 

11.7 

ELI  1523.9 

EL2 

99.0 

alf 

60.70 
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EARTH-VENU5  TRAJECTORIES  ^ VOL  4 1968-69 


launch  DATC  NOV  tt 

HELlOCCNTItlC  CONK 
RL  U7.T4  LAL  .00 

RP  lOt .R4  LAP  - .02 

RC  14. 131  CL  .49 

PLAMCTOCCNTRK  CONIC 
C3  15.349  VHL  3.920 


FLICMT  TIME  174.00 


DISTANCE  440.448 


LNCh  A2MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

7 28  14 

21  38  39 

8 S3  51 

22  94  4 

10  11  49 

23  94  39 


LOL 

59.76 

VL  27 

.852 

GAL  5.43 

LOP  2 

56.74 

VP  37 

.715 

GAP  -1.89 

GP 

55.21 

ZAL  38.44 

ZAP  67.74 

OLA 

8.77 

RAL  1 

9.50 

RAD  4547.4 

L-I 

TINE 

INJ 

LAT 

INJ  LONG 

2428 

.72 

-24. 

12 

55.52 

4921 

.97 

10. 

24 

190.14 

2152 

.61 

-25. 

14 

34.88 

4273 

.32 

11  . 

20 

171.34 

1908 

.61 

-27. 

94 

15.31 

4090 

.08 

13. 

74 

155.97 

87.74  ETS  345.11  ZAE  147.75  ETE 


INJ  RT  ASC 
239.00 

235.72 
238.75 
235.21 
237.70 

233.73 


2.04  VHP  3.795 
AZMTH  iNJ  TINE 

8 8 43 

22  54  21 

9 29  43 

24  7 17 

10  43  37 

25  2 45 


INJ 

10  5. '30 
63.45 
104.69 
62:10 
110.55 
58.39 


arrival 

DA 

TE 

MA  1 

19 

1969 

ECC 

.16753 

INC 

.0456 

VI 

30 

.197 

RCA 

108 

.22 

APO 

151 

. 74 

V2 

34 

.889 

ZAC 

121 

.55 

ETC 

284 

.49 

CLP 

-42.41 

DPA 

34 

.49 

RAP 

357 

.67 

ECC 

1 . 

2929 

PO 

CST 

TIN 

INJ 

2 

LAT 

INJ 

2 1 

LONt 

1828 

.7 

- 

21  . 

79 

47 

.42 

3922 

.0 

4. 

59 

183 

.34 

1552 

.6 

- 

22. 

44 

27 

.00 

3475 

.3 

7. 

38 

144 

.49 

1308 

.€ 

- 

24. 

88 

7 

.47 

3490 

.1 

9. 

44 

149 

.48 

DIFFERENTIAL  CCRRCCTSONS 


NID-CCAM$E  EXECUTION  ACCUHACY 


ORBIT  DETERNINATION  ACCURACY 


TOC 

-.3338 

TRA 

-.7181 

TC3 

- . 2422 

BAU 

2395 

SGT 

1184.0 

S4R 

3133.6 

SG3 

1294.5 

ST 

582.8 

SR 

1324.7 

SS 

2242.0 

RDE 

-r.4982 

RRA- 

1.9102 

RC3 

1.1401 

FAU 

.09808 

RRT 

.8969 

RRF 

-.9988 

RTF 

-.8980 

CRT 

.9950 

CRS 

.9972 

CST 

.9988 

FDE 

3 . 8098 

FRA 

8.9384 

FC3- 

5.5250 

BSP 

11005 

see 

3349.9 

R23 

-.0468 

R13 

-.9977 

LSA 

2467.9 

MSA 

91.5 

SSA 

14.8 

BOE 

.7739 

BRA 

2.0407 

BC3 

1.1454 

FSP 

-4092 

SGI 

3313.1 

SG2 

495.2 

THA 

70.83 

Eli 

1447.7 

El2 

43.1 

alf 

66.39 

LAUNCH  DATE  NOV  22  1948 


FlICNT  tine  176.00 


ARRIVAL  DATE  NAY  17  1949 


HELIOCENTRIC  CONIC 


DISTANCE  444.892 


RL  147.74 

LAL 

.00 

LOL  59.74 

VL 

27.845 

GAL  5.40 

AZL  89.40 

HCA  200.15 

SNA 

130.10 

ECC  .16657 

INC 

.6048 

VI 

30.157 

RP  108.47 

LAP 

-.21 

LOR  259.91 

VP 

37.715 

GAP  -1.44 

AZP  90.57 

TAL  149.73 

TAP 

349.88 

RCA  108.43 

APO 

151.77 

V2 

34.873 

RC  48.274 

Gt 

4,29 

GR  31.67 

ZAl 

38.42 

ZAP  71.29 

ETS  349.62 

ZAE  150.77 

ETE 

98.93 

ZAC  118.61 

ETC 

286.15 

CLP 

-67.84 

PLANETOCENTRIC  CONIC 

C3  15.313 

VHL 

3.913 

OLA  12.30 

RAL 

18.08 

RAO  6547.4 

VEL  11.692 

PTH  2.06 

VHP 

3.534 

DPA  30.47 

RAP 

357.76 

ECC 

1.2520 

LNCH  A2MTH 

LNCH  TIME 

L-I  tlME 

INJ  LAT 

INJ  LONG 

INJ  RT  A8C 

INJ  AZNTH 

INJ 

TINE 

PO  CST  TIN 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

53  42 

2544.58 

- 

25.97 

43.50 

258.89 

101.71 

7 

36  7 

1944.6 

- 

24.09 

55.33 

90.00 

22 

2 12 

4404.48 

6.39 

183.44 

234.54 

62.40 

23 

15  37 

3804 . 5 

2.84 

174.74 

100,00 

8 

21  21 

2241 .92 

- 

27.08 

42.44 

238.61 

103.14 

a 

59  3 

1661 .9 

- 

25.00 

34.25 

100.00 

23 

IT  15 

4142.37 

7.40 

145.09 

233.79 

41 .00 

24 

26  37 

3562.4 

3.67 

158.50 

110,00 

9 

43  49 

2003.88 

- 

30.03 

21 .93 

237.70 

107.15 

10 

17  13 

1403.9 

- 

27.39 

13 . 74 

110.00 

0 

15  12 

3998.18 

10.22 

150.67 

232.20 

57.20 

1 

21  45 

3393.2 

5.82 

144.33 

differential  CORRECTlONi 


HID-C0UR8E  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOC  -.2108 

TRA 

-.4401 

TCS 

-.3874 

BAU 

.2341 

SGT 

788.7 

S6R 

2938.5 

SG3 

1481 .9 

ST 

364.7 

SR 

1290.1 

SS 

2510.7 

ROE  -.4880 

RRA- 

1.7505 

RC3 

i .0761 

FAU 

.11128 

RRT 

.7723 

RRF 

-.9982 

RTF 

-.7740 

CRT 

.9953 

CRS 

.9947 

CST 

.9991 

FOE  4.7118 

FRA 

9.9504 

FC3- 

4.2914 

BSP 

9958 

SG6 

50i2.5 

R23 

-.0301 

R13 

-.9978 

LSA 

2844.9 

MSA 

93.2 

SSA 

15.4 

BOE  .7291 

BRA 

1.8049 

BC3 

1.1437 

FSP 

-4709 

SGI 

3002.8 

SG2 

490.3 

THA 

77.96 

Eli 

1540.7 

El2 

34 . 1 

alf 

74,19 

launch  DATE  NOV  22  1948 


Flight  tine  178.od 


arrival  date  may  19  1969 


RL  147.74 

LAL 

.00 

LOL  59.76 

VL 

27 .874 

GAL  5.59 

AZL  89.00 

HCA 

203.33 

SNA 

130 

.18 

ECC  .16587 

INC 

.9992 

V! 

30.157 

RP  iOS.TO 

LAP 

- .40 

LOP  243.08 

VP 

37.714 

GAP  -1.00 

AZP  90.92 

tal 

149.64 

TAP 

352 

.97 

RCA  108.58 

APO 

151.77 

VZ 

34.86? 

RC  70.454 

GL 

7,09 

GP  28.63 

zal 

38.91 

ZAP  75.5? 

ETS  353.34 

ZAE 

152.64 

ETE 

107 

.07 

ZAC  116.38 

ETC 

285.76 

CLP 

-73.48 

PLANETOCENTRIC  CONIC 

C3  15.342 

VHL 

3.922 

DLA  14.91 

RAL 

17.04 

RAD  6547. 

6 

VEL  11.695 

PTM 

2.06 

VHP 

3. 

348 

DPA  26.98 

RAP 

357. 18 

ECC 

J .2531 

LNCH  AZNTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ 

TINE 

PO  CST  TIN 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

24  39 

2635.93 

27.07 

49.94 

238.95 

98.65 

7 

ID 

35 

2035.9 

- 

25.59 

61  .60 

90.00 

22 

20  53 

4315.15 

3.75 

178.41 

233.62 

61  .91 

23 

32 

49 

3715.2 

-.04 

171.78 

100.00 

7 

54  3 

2347.41 

- 

28.24 

48.53 

238.72 

100.16 

8 

35 

11 

1747.6 

- 

26.5  7 

40.14 

100.00 

23 

34  10 

4078.70 

4.81 

160.44 

233,04 

60.46 

24 

42 

9 

34  78 . 7 

.64 

153.90 

110.00 

9 

22  17 

2077. 79 

- 

31 .40 

27.26 

237.94 

104,27 

9 

56 

55 

1477.8 

- 

29.12 

18 . 79 

110.00 

0 

28  22 

3921  .29 

7.54 

146.82 

231.35 

56.56 

1 

33 

43 

3321.3 

3.09 

140 . 56 

differential  corrections 

NIO- 

COURSE  EXECUTION 

accuracy 

ORBIT  DETERNINATION  ACCURACY 

TOC  -.0430 

TRA 

-.1514 

TC5  -.5485 

BAU 

.2344 

SGT 

495.9  SGR  2752. 

1 SG3  1638.0 

ST  115.5 

SR 

1236.4 

SS 

2729.8 

RDE  -.4819 

RRA- 

-1.4140 

RC3  1 .0103 

FAU 

.12221 

RRT 

.2266  RRF  - 

.9976  RTF  - 

.2286 

CRT  .9914 

CRS 

.9960 

CST 

.9870 

FOE  5.5241 

FRA 10. 7704 

FC3-4.8784 

BSP 

9025 

SGB 

2796.4  R23  - 

.0048  R13  - 

.9976 

LSA  2997.3 

MSA 

101  .2 

SSA 

15.  1 

BOE  .4844 

BRA 

1.4211 

eC3  1.149$ 

FSP 

-5247 

SGI 

2754.5  SG2 

482. 

6 THA 

07.59 

ELI  1241.7 

El2 

15.1 

alf 

84.71 

LAUNCH  DATE  NOV  22  1948 


Flight  tine  I80.00 


ARRIVAL  DATE  NAY  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  479.674 


RL  147.74 

LAL 

.00 

LOL  59 . 76 

VL  27.685 

GAL  5.59 

AZL  88 . 70 

HCA 

206.50 

SNA 

130 

.24 

ECC 

.16543 

INC 

1.3034 

VI 

30.157 

RP  108.73 

LAP 

-.58 

LOR  266.25 

VP  57.712 

GAP  -.56 

AZP  91.17 

TAL 

149.53 

TAP 

356 

.03 

RCA 

108.69 

APO 

151.79 

V2 

34.853 

RC  72.672 

GL 

9.22 

GP 

ZAL  39.22 

ZAP  80.37 

ETS  396.46 

ZAE 

153.44 

ETE 

116 

.26 

ZAC 

114.63 

ETC 

285.44 

CLP 

-79.24 

PLANETOCENTRIC  CONIC 

C3  15.523 

VHL 

3.940 

Ola  16.91 

RAL  16.25 

RAD  4567.6 

VEL  11.701 

PTH 

2.06 

VHP 

3. 

218 

DPA 

23.81 

RAP 

356.12 

ECC 

1.2555 

LNCH  AZNTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ 

1 TINE 

PO 

CST  TIN 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

6 

4 39 

2710.95 

-27.72 

79.35 

239.14 

96.02 

6 

49 

50 

2110.9 

- 

26.60 

44.8  7 

90.00 

22 

36  37 

4244.24 

1 .47 

174.49 

233.31 

61 . 72 

23 

47 

21 

3644.2 

-2.33 

147.82 

100.00 

7 

39  38 

2417.52 

-29.00 

93.60 

238.96 

97,59 

8 

19 

56 

1817.5 

. - 

27,45 

45.05 

100,00 

23 

48  19 

4012.90 

2.99 

196.62 

232.68 

60.21 

24 

95 

12 

3412.9 

-1.39 

150.29 

110.00 

9 

5 10 

2137.42 

-32.31 

31.67 

238.30 

101.81 

9 

40 

47 

1537.4 

- 

30.35 

23.00 

UO.OO 

0 

39  13 

3865.77 

9,49 

143.68 

230.91 

96.20 

1 

43 

38 

3265.8 

.97 

137.64 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1083  TRA  .1473  TC3  -.715^8*0  .2481 
RDE  -.4470  RRA-1.4840  RC3  .9578  FAU  .13279 
FOE  4.1757  fRAll.33M  FC3-7.4054  iSP  8430 
BOe  .8540  BRA  1.4912  BC3  1.1953  FSP  -5788 


S4T  428.3  SM  2597.8  SG3  1753.1 
RRf  -.8727  RRF  -.9987  RTF  .6731 
see  2833.4  R23  .0283  R13  -.9963 
S61  2993.4  S62  497.0  THA  99.66 


ST  172.0  SR  1159.2  SS  2881.3 
CRT  -.9727  CRS  .9949  CST  -.9894 
LSA  5108.5  MSA  111.0  SSA  14.9 
ELI  1171,2  El2  39.5  AtF  98.22 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  DATE  NOV  Z2 


FLUHT  TIME  102.00 


ARRIVAL  DATE  NAy  25 


HELIOCENTRIC  CONIC 


RL 

14T 

.74 

lal 

.00 

LOL 

59 

.76 

VL 

27. 

892 

CAL 

RP 

106 

.76 

LAP 

-.77 

LOP 

269 

.42 

VP 

37. 

708 

CAP 

RC 

74. 

919 

CL 

10.90 

CP 

24 

.36 

zal 

39 

.48 

ZAP 

DISTANCE  406.053 

9.60  AZl  60.49  HCA  209.67  SNA  190.29 
-.15  AZP  91.34  TAL  149.40  TAP  399.07 
09.91  ETS  399.00  2AE  153.25  ETE  125.71 


ECC  .16925  INC  1.9472  VI  30.157 
RCA  100.76  APO  191.02  V2  34.044 
ZAC  113.19  ETC  209.14  CLP  -09.07 


plane TOC ENTR 1C  CONIC 


C3  15.718 

VHL  3.969 

OLA  16.49 

RAL  15.66 

RAD  6567.6 

VEL  11.709 

PTH  2.06 

VHP 

3,132 

DPA  20.86 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ 

TIME 

PC  CST  TIM 

90.00 

5 46  17 

2774.59 

-28.09 

79.97 

239.42 

93.73 

6 

32  32 

2174 .6 

90.00 

22  90  16 

4186.23 

-.41 

171.21 

233.26 

61 .69 

24 

0 4 

3906.2 

100.00 

7 18  45 

2476.41 

-29.45 

57.91 

239.29 

95.36 

8 

0 2 

1876.4 

100.00 

0 4 27 

5959.64 

.79 

153.89 

232.60 

60.12 

1 

10  27 

3399.6 

110.00 

8 51  14 

2187.09 

-32.94 

35.40 

238.76 

99.68 

9 

27  41 

1587.1 

110.00 

0 48  28 

3821.72 

3.78 

141.57 

230 . 73 

96.00 

1 

52  10 

3221.7 

-27.20 
-4.19 
-20,40 
-3.19 
-31 .26 
- .71 


71 .40 
164 .57 
49.27 
147.37 
26.59 
155.36 


DIFFERENTIAL  CORRECTIONS 
TOE  .2930  TRA  .4493  TC3  -.9024 

ROE  -.6109  RRA-1.3709  RC3  .0779 

FOE  0.7901  FRA11.7601  FC3-7.5499 

BDE  .6779  BRA  1.4420  BC3  1.2990 

launch  DATE  NOV  22  i960 

HELIOCENTRIC  CONIC 


BAU  .2646 
FAU  .13700 
BSP  7903 
FSP  -6061 


RL 

147 

. 74 

LAL 

.00 

LOL 

59. 

.76 

VL 

27. 

096 

CAL 

RP 

100 

.70 

LAP 

-.95 

LOP 

272. 

.59 

VP 

37. 

704 

CAP 

RC 

77. 

194 

CL 

12.23 

CP 

22. 

.47 

ZAL 

39 

.69 

ZAP 

MID-COURSE  EXECUTION  ACCURACY 
56T  1077.9  S6R  2372.3  S63  1030,5 
RRT  -.9010  RRF  -.9994  RTF  .9031 
see  2609.6  R23  .0964  R13  -.9939 

SCI  2969.6  S62  431.9  THA  112.94 

FLICHT  TIME  164.00 

DISTANCE  492.369 

9.63  AZL  66.29  HCA  212.84  SNA  130.32 

.29  A2P  91.47  TAL  149.23  TAP  2.07 

90.84  ETS  1.29  ZAE  192.14  ETE  134.64 


ORBIT  DETERMINATION  ACCURACY 


ST 

472.1 

SR 

1002.9 

SS 

3017.6 

CRT 

- .9850 

CRS 

.9935 

CST 

-.9902 

LSA 

3230.4 

MSA 

119.0 

SSA 

14.0 

ELI 

1179.1 

ELZ 

72.0 

alf 

113.35 

ARRIVAL  DATE  MAY  25  1969 


ECC  .16931  INC  1.7473  Vl  30.157 
RCA  108.77  APO  151.86  V2  34.035 
ZAC  111.95  ETC  204.05  CLP  -90.91 


planetoccntric  conic 


C3  19.990 

VHL 

3.999 

OLA  19.77 

RAL  15. 23 

RAD  6567.8 

VEL  11.719 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ABC 

90.00 

9 

30  41 

2629.88 

-28.27 

84.01 

239.77 

90.00 

23 

2 29 

4137.81 

-1 .97 

168.51 

233.41 

100.00 

7 

4 33 

2527.21 

-29 . 72 

61.67 

239.70 

100.00 

0 

19  14 

3919.72 

-.70 

191.48 

232.71 

110.00 

a 

39  43 

2229.49 

-33.38 

38.83 

239.28 

110.00 

0 

96  34 

3788.20 

2.42 

139.71 

230.76 

PTH  2.06  VHP  3.004  DPA  10.10  RAP  353.35  ECC  1.2626 
INJ  AZMTH  INJ  TINE 


DIFFERENTIAL  CORRECTIONS 
TDE  .4930  TRA  .7929  TC3-1 .0849  BAU  .2881 

ROE  -.5622  RRA-1.2989  RC9  .8048  FAU  .13949 

FDE  7.1914  FRA11.9479  FC9-7.9697  BSP  7877 

BDE  .7477  BRA  1.4869  BC3  1.9909  FSP  -6262 


91.72  6 17  51 

61.75  24  II  27 

93.40  7 46  40 

60.12  1 20  30 

97.82  9 16  92 

99.89  1 59  40 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1802.9  SCR  2177.7  SC3  1879.8 
RRT  -.9938  RRF  -.9938  RTF  .9577 
see  2709.7  R23  .0725  R13  -.9917 

SCI  2675.1  SC2  392.0  THA  125.99 


CST  TIM 

INJ  2 CAT 

INJ  2 LONG 

2229.9 

-27.73 

75.38 

3537.8 

-5.73 

161 .85 

1927.2 

-28.93 

92.99 

3315.7 

-4,67 

144.95 

1629.5 

-31,94 

29.70 

3186.2 

-2.07 

133.51 

ORBIT  DETERMINATION  ACCURACY 


ST 

786.9 

SR 

990.8 

SS 

3097.3 

CRT 

-.9860 

CRS 

.9915 

CST 

-.9992 

LSA 

3343.3 

MSA 

128.2 

SSA 

13.6 

ELI 

1261 .0 

ELZ 

102.9 

AlF 

120.37 

LAUNCH  DATE  NOV  22  1960 


HELIOCENTRIC  CONIC 


FLUMT  TIME  106. OD 


DISTANCE  490.603 


ARRIVAL  DATE  MAT  27  1969 


RL 

147 

.74 

LAL 

.00 

LOL 

59. 

,76 

VL 

27. 

899 

CAL 

5, 

,67 

AZL 

00 

.00 

HCA 

216. 

.01 

SMA 

130. 

.34 

ECC 

.16562 

INC 

RP 

lOi 

.01 

LAP 

-1.13 

LOP 

275, 

,75 

VP 

37. 

698 

CAP 

.72 

AZP 

91 

.59 

TAL 

149 

.03 

TAP 

5. 

.04 

RCA 

100, 

.75 

APO 

RC 

79. 

493 

CL 

13.31 

CP 

20. 

.74 

ZAL 

39 

1.03 

ZAP 

96. 

.23 

ETS 

3 

.15 

ZAE 

150 

.37 

ETE 

142. 

.50 

ZAC 

110 

.04 

ETC 

PLANETOCENTRIC  CONIC 


C3  16.242 

VHL  4.030 

DLA  20.02 

RAL  14.94 

RAD  0567.7 

VEL  11.731 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

9 17  17 

2670.00 

-28.32 

07.59 

240.20 

90.00 

23  13  32 

4096.05 

-3.29 

166.22 

233.72 

100.00 

0 52  29 

2571 .09 

-29.85 

64.90 

240.18 

100.00 

0 24  50 

3879.07 

-1 .94 

149.47 

232.98 

110.00 

0 30  7 

2266.42 

-33.69 

41.47 

239.67 

110.00 

1 3 46 

3757.30 

1.32 

138.20 

230.94 

DIFFERENTIAL  CORRECTIONS 
TDE  .6900  TRA  1.0918  TC3-1.2609 
ROE  -.9059  RRA-1.1499  RC3  .7327 
FDE  7.3660  FRAU. 9093  FC3-7.4230 
BDE  .6629  BRA  1.9979  BC3  1.4980 

LAUNCH  DATE  NOV  22  1968 

HELIOCENTRIC  CONIC 


BAU  .3166 
FAU  .13920 
BSP  0307 
FSP  -6346 


PTH  2,07  VHP 
INJ  AZMTH 
09.92 
61  .06 
91 .66 
60.17 
96.16 
55.04 

HXD-COURSE  EXECUTION  ACCURACY 
SCT  2199.9  SCR  1980.5  S63  1880.3 
RRT  -.9701  RRF  -.9919  RTF  .9763 
see  2919.9  R23  .0717  R13  -.9907 

SCI  2893.7  SC2  355.4  THA  137.26 

FLICHT  TIME  160.00 


3.071  DPA  15.50  RAP  391.06  ECC  1.2673 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

6 5 16 

2278.9 

-28.03 

70 .94 

24  21  49 

3496.9 

-7.02 

159.54 

7 35  21 

1971  .9 

-29.30 

56.22 

1 29  35 

3279.1 

-5.90 

142.92 

9 7 54 

1666.4 

-32.47 

32.45 

2 6 25 

3157.3 

-3.17 

132.00 

ORB.IT  DETERMINATION  ACCURACY 


ST 

1103.7 

SR 

009.9 

SS 

3130,7 

CRT 

-.9037 

CRS 

.9885 

CST 

-.9995 

LSA 

3434.0 

MSA 

136,0 

SSA 

13.3 

ELI 

1412.3 

ELZ 

124.9 

alf 

141 .22 

ARRIVAL  DATE  MAY  29  1969 


RL 

147. 

.74 

LAL 

.00 

LOL 

59. 

.76 

VL 

27. 

899 

CAL 

5. 

,73 

AZL 

RP 

108. 

.83 

LAP 

-1.30 

LOP 

278. 

.92 

VP 

37. 

692 

CAP 

1. 

.13 

AZP 

RC 

81 .813 

CL 

14.19 

CP 

19. 

.12 

ZAL 

39 

',90 

ZAP 

101. 

.57 

ETS 

DISTANCE  904.974 

87.94  MCA  219.17  SMA  130,34  ECC  .16617  INC  2.0603  VI 
91,60  TAL  148.80  TAP  7.97  RCA  108.66  APO  152.00  V2 


PLANETOCENTRIC  CONIC 
C3  16.571  VHL  4.071  OLA  21.71 


DIFFERENTIAL  CORRECTIONS 
TDE  .9097  TRA  1.3412  TC3-1.4246 
ROE  -.4443  RRA-1.0494  RC3  .6618 
FDE  7.4164  FRAU. 6600  FC3-7.1269 
BDE  1.0088  BRA  1.7009  BC3  1.9708 


30.197 
34.620 

4.70  ZAE  148.12  ETE  149.07  ZAC  109.81  ETC  284.28  CLP-10Z.26 

RAL  14.75  RAD  6967.7  VEL  11,745  PTH  2.07  VHP  3.088  DPA  13.07  RAP  350.43  ECC  1.2727 

TIME  PC  CST  TIN  INJ  2 LAT  INi  2 LONG 

62.19 
197.56 
59.16 
141  .21 
34.92 
130.76 

ORBIT  DETERMINATION  ACCURACY 
ST  1413.4  SR  785.5  SS  3124.9 

CRT  -.9793  CRS  .9840  CST  -.9997 

LSA  3515.6  MSA  143.2  S5A  13.0 

ELI  1611.0  ELZ  139.4  AlF  151.21 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIN 

INJ  2 LAT 

90.00 

5 5 41 

2922.95 

-28.27 

90.81 

240.70 

86.31 

5 

54  23 

2323.0 

-26.21 

90.00 

23  23  40 

4061.95 

-4.40 

164.27 

234.16 

62.00 

24 

31  22 

3462.0 

-8.12 

100.00 

6 42  11 

2611.79 

-29.89 

67.95 

240.72 

90.10 

7 

25  42 

2011 .0 

-29.56 

100.00 

0 33  47 

3648.35 

-2.98 

147.78 

233.30 

60.24 

1 

37  55 

3248.4 

-6.92 

110.00 

8 22  7 

2299.14 

-33.90 

44.00 

240.53 

94.68 

9 

0 26 

1699.1 

-32.68 

110.00 

1 10  20 

3733.77 

.42 

136.98 

231.25 

55.82 

2 

12  34 

3133.6 

-4,07 

BAU  .3480 
FAU  .13842 
BSP  9109 
FSP  -8319 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2664.2  SCR  1769.8  8C3  1844.4 
RRT  -.9791  RRF  -.9882  RTF  .9844 
see  3207.4  R23  .0600  R13  -.9908 

SCI  3190.3  SC2  330.9  THA  146,42 


129 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4.  1968-69' 


LAUNCH  DATE  NOV  22  1969 


FlUHT  time  190.00 


ARRIVAL  date  MAY  31  1989 


HELIOCENTRIC  CONIC 

RL  147.74  LAL  .00  LOL  59.76  VL  Z7.696 

RP  108.85  LAP  >1.47  LOP  282.08  VP  37.685 

RC  84.193  8L  14.91  8P  17.62  ZAL  39.91 

PLAMETOCENTRK  CONIC 

C3  16,948  VHL  4.117  DLA  22.45  RAL  14.67 

LNCH  A2MTH  LNCH  TIME  L-I  TIME  IMJ  LAT 
90.00  4 55  36  2963.08  >28.16 

90.00  23  33  3 4092.16  >5.35 

100.00  6 33  22  2647.86  -29.87 

100.00  0 41  55  3822.61  -3.85 

no  00  8 15  26  2328.52  >34.04 

110.00  1 16  20  3714.71  >.31 

DIFFERENTIAL  CORRECTIONS 

TOC  1.1091  TRA  1.6187  TC3-1.5721  BAU  .3808 

ROE  >.3810  RRA  -.9479  RC3  .5936  FAU  .13131 

FOE  7.3228  FRAl 1.3015  FC9-6.7075  BSP  10193 
BOE  1.1727  BRA  1.8759  BC9  1.6804  FSP  -6175 

LAUNCH  DATE  NOV  22  1968 


DISTANCE  511.241 

6AL  5.80  AZL  87.81  HCA  222.34  SMA  130.33 

GAP  1.55  A2P  91.62  TAL  148.54  TAP  10.68 

ZAP  106.78  ETS  5.99  2AE  149.61  ETE  154.41 

RAD  6567.7  VEL  11.761  PTH  2.06  VHP  3.133 

INJ  LONG  INJ  RT  ASC  INJ  AZMTM  INJ  TIME 
93.74  241.27  66.64  5 44  59 

162.59  234.72  62.15  24  40  15 

70.63  241.35  66.69  7 17  30 

146.37  233.89  60.33  1 45  37 

46.29  241.26  93.33  6 94  15 

135.98  231.68  55.62  2 16  14 

MID'COURSE  EXECUTION  ACCURACY 
SGT  3162.9  SCR  1599.2  SG3  1779.1 
RRT  -.9749  RRF  -.9898  RTF  .9885 
see  3543.7  R23  .0457  R13  -.9915 

SGI  3929.3  SG2  318.8  THA  153.52 

Flight  time  192.00 


ECC  .16696  INC  2.1664  VI  30.197 
RCA  106.57  APO  152.09  V2  34.613 
ZAC  106.84  ETC  264.00  CLP-107.63 

DPA  10.64  RAP  349.11  ECC  1.2789 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2363.1 

3492.2 
2047.9 

3222.6 
1728.5 

3114.7 


-26.30 

-9.04 

-29.73 

>7.77 

-33.20 

>4.79 


65.06 
195.65 
61  .63 
139.77 
37.15 
J29.77 


OI^BIT  DETERMINATION  ACCURACY 


ST 

1706.3 

SR 

661.7 

SS 

3066.4 

CRT 

-.9721 

CRS 

.9770 

CST 

-.9997 

LSA 

3969.6 

MSA 

149.9 

SSA 

12.8 

Eli 

1633.4 

El2 

149.1 

ALF 

158.69 

ARRIVAL  DATE  JUN  2 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.74 

LAL 

O 

O 

RP 

106 

.67 

LAP 

-1.64 

RC 

66. 

506 

GL 

15.46 

DISTANCE  517.489 

.00  LOL  59.78  VL  27.898  CAL  5.89  AZL  87.70  HCA  225.50  SNA  130.32  ECC  .16799  INC  2.2960  VI  30.157 

265.24  VP  37.677  GAP  1.97  AZP  91.61  TAL  146.24  TAP  13.75  RCA  106.42  APO  152.21  V2  34.807 

16,22  ZAL  39.88  ZAP  111.78  ET8  7.05  ZAE  142.98  ETE  158.66  ZAC  107.92  ETC  283.73  ClP-112.73 


PLANETOCENTRIC  CONIC 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 

differential  CORRECTIONS 
TOE  1.3098  TRA  l.Sm  tCS- 1.8998 
ROE  >.3179  RRA  -.8984  RC3  .9297 
FOE  7.1149  FRA10.8144  FC3-8.2010 
BDE  1.3439  8RA  2.0891  BC3  1.7804 


VML  4.168 

DLA  23.08 

RAL  14.87 

RAO  8987.7 

VEL  11.780 

PTH  2.08 

VHP  3 . 204 

DPA  6.61 

RAP  347.96 

ECC  1.2660 

1 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  A8C 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

_ 

4 48  52 

2999.94 

-27.99 

98.45 

241.92 

89.51 

9 36  92 

2399.9 

-26.32 

87. 7B 

23  41  49. 

4008.81 

-6.18 

161.18 

239.38 

62.31 

24  48  36 

3406.6 

-9.82 

194.40 

1 

8 29  91 

2880 . 78 

-29.79 

73.07 

242.04 

87.41 

7 ID  32 

2080.6 

-29.63 

64.27 

: 

0 49  27 

3801.19 

-4.57 

149.19 

234.91 

60.43 

1 52  46 

3201.2 

-6.46 

136.57 

- 

8 9 95 

2359.22 

-34.13 

48.37 

242.07 

92.11 

6 49  10 

1759.2 

-53.46 

39.19 

- 

1 21  92 

3899.92 

-.89 

139.19 

292.22 

99.63 

2 23  32 

3099.9 

-5.37 

126.97 

- 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .4136  SGT  3825.1  86R  1425.0  8G3  1691.8 

FAU  .12448  RRT  -.9713  RRF  -.9778  RTF  .9907 

BSP  11322  5G6  3885.2  R23  .0332  R13  -.9923 

FSP  -5950  SGI  3882.3  SG2  316.7  THA  156.96 


ORBIT  DETERMINATION  ACCURACY 
ST  1983.8  SR  582.3  SS  3022.0 

CRT  -.9804  CR5  .9659  CST  -.9996 

LSA  3656.2  NSA  196.2  63A  12.6 

ELI  2061.6  El2  156.2  ALF  164.16 


LAUNCH  DATE  NOV  22  1966 


Flight  time  194.00 


ARRIVAL  date  JUN  4 1969 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 
RP  106.69  LAP  -1.60  LOP  266.40 
RC  68.877  GL  15.94  GP  14.94 
PLANETOCENTRIC  CONIC 
C3  17.656  VHL  4.226  DLA  23.61 
LNCH  AZMTH  LNCH  TIME  L-l  TIME 

90.00  4 39  20  3034.03 

90.00  23  90  1 3965.42 

100.00  6 19  30  2711.06 

100.00  0 56  27  3763.62 

110.00  6 5 24  2379.72 

110.00  1 27  2 3667.72 

DIFFERENTIAL  CORRECTIONS 

TOE  1.4936  TRA  2.1329  TC3-1 -6060 
RDE  -.2569  RRA  -.7775  RC3  .4711 
FOE  6.6299  FRA10.2612  FC3-5.6424 
BOE  1.9157  BRA  2.2702  BC3  1.6664 

LAUNCH  DATE  NOV  22  1966 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 
RP  106.90  LAP  -1.96  LOP  291.57 
RC  91.256  GL  16.30  GP  13.76 
PLANETOCENTRIC  CONIC 
C3  16.396  VHL  4.289  OLA  24.07 
LNCH  AZMTH  LNCH  TINE  L-I  TINE 

90.00  4 32  53  3065.69 

90.00  01  37  3967.68 

100.00  6 14  12  2759.05 

100. OD  130  3789.55 

110.00  8 1 48  2402.39 

110.00  1 3i  59  3878.97 

differential  corrections 

TOE  1.8608  TRA  2.3590  TC3-1.8108 
ROE  -.1955  RRA  -.7022  RC3  .4287 
FDE  6.4275  FRA  9.8249  FC3-5.1t65 
BDE  1.8720  BRA  2.4613  BC3  1.9577 


VL  27.892  GAL 
VP  3T.669  GAP 
ZAL  59.75  ZAP  116.52  ETS 


distance  523.705 

5.99  AZL  67.60  HCA  226.67  SNA  130.29 
2.36  AZP  91.56  TAL  147.9!  TAP  16.56 
7.92  ZAE  140.37  ETE  162.03 


RAL  14.75  RAD  6567.7  VEt  11.600  PTH  2.09  VHP  3.296 
INJ  LAT  INJ  LONG  IMJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-27.76  96.90  242.64  64.26  5 29  54 

-6.63  159.96  236.13  62.45  24  56  26 

-29.66  75.32  242.62  86.23  7 4 41 

-5.16  144.21  235,22  80.52  I 59  31 

-34.17  50.26  242.95  90.97  6 45  4 

-1.34  134.57  232.85  55.84  2 28  30 

mid-course  EXECUTION  ACCURACY 
BAU  .4456  SGT  4046.9  6GR  1268.3  SG3  1590.7 

FAU  .11639  RRT  -.9844  RRF  -.9890  RTF  .9920 

BSP  12528  see  4242.5  R23  .0239  R13  -.9928 

FSP  -5661  SGI  4230,1  SG2  320-7  THA  163.12 


flight  tine  196.00 
DISTANCE  529.699 

VL  27.666  GAL  6.11  AZL  67.51  MCA  231.63  SMA  130.25 

VP  37.661  GAP  2.60  AZP  91.54  TAL  147.55  TAP  19.39 

ZAL  39.56  ZAP  120.99  ETS  6.65  ZAE  137.66  ETE  164.70 

RAL  14.91* RAO  6567.7  VEL  11.823  PTM  2.09  VHP  3.413 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTM  INJ  TIME 
-27.55  101.19  243.45  85.16  5 23  59 

>7.39  158.95  236.98  62.59  I 7 45 

-29.53  77.39  243,68  85.15  6 59  51 

-5.83  143.44  236.02  60.59  2 5 49 

>34.18  52.05  249.91  89.93  8 41  51 

>1.68  134.12  233.56  55.85  2 33  12 

mid-course  EXECUTION  ACCURACY 
BAU  .4615  SGT  4417.9  86R  1121.4  SG3  1476,1 

FAU  .11043  RRT  -.9557  RRF  -.9973  RTF  .9930 

BSP  13983  SGB  4557.9  R23  .0187  R13  -.9935 

FSP  -5481  9G1  4548.1  SG2  327.9  THA  166.32 


ECC  .16927  INC  2,3962  VI  30.157 

RCA  106.23  APO  192.34  V2  34.602 

ZAC  107.02  ETC  263.90  CLP-117-93 

DPA  7.00  RAP  347.09  ECC  1.2939 

PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

2434.0  -26.28  90.27 

5365.4  -10.47  193.16 

2111.1  -29.66  66.92 

3163.6  -9.05  137.59 

1779.7  -33.66  41-06 

5067.7  -9.61  126.34 

ORBIT  DETERMINATION  ACCURACY 

ST  2236.2  SR  490.9  SS  2939.5 

CRT  -.9416  CRS  .9461  CST  -.9998 

LSA  3722.3  MSA  162.0  S5A  12.4 

ELI  2263.7  El2  161.6  AlF  166.27 

ARRIVAL  DATE  JUN  6 1969 


ECC  .17078  INC  2.4690  VI  30.157 

RCA  106.00  APO  192.49  V2  34.797 

ZAC  106.17  ETC  263.29  CLP-122.01 

OPA  5.40  RAP  346.34  ECC  1.3028 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2465.7  -26.21  92.58 

3367.7  -11.01  192.14 

2139.0  -29.89  66.60 

3169.6  -9.51  136.79 

1602.4  -33.62  42.83 

3079.0  -6,15  127.88 

ORBIT  DETERMINATION  ACCURACY 

ST  2446.4  SR  404.1  SS  2621.5 

CRT  -.9069  CRS  .9166  CST  -.9998 

LSA  3753.7  NSA  166.1  SSA  12.1 

Eli  2475-9  El2  167.0  AlF  171.43 
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EARTH-VENUS  TRAJECTORIES  ‘VOL  4 1968-69- 


LAUNCH  DATE  NOV  22  l»6a 


FLIGHT  TIME  19S.00 


ARRIVAL  DATE  JUN  8 1989 


HELIOCENTRIC  CONIC 
RL  t4T.74  LAL  .00  LOL  59.76 

RP  iOi.»2  LAP  -2.11  LOP  294.73 

RC  93.644  6L  16.96  GP  12.68 

planetocentric  conic 
C3  19.003  VHL  4.399  OLA  24.46 


DISTANCE  936.071 

VL  27.879  GAL  8.29  AIL  67.43  MCA  234.99  SMA  130.20 
VP  57.692  GAP  3,21  A2P  91.46  TAL  147.16  TAP  22.15 
ZAL  39.36  ZAP  129.16  ETS  9.29  ZAE  135.49  ETE  166.61 


ECC  .17255  INC  2.5722  VI  30,157 
RCA  107.73  APO  152.67  V2  34.793 
ZAC  105.34  ETC  283.12  CLP-126.18 


RAL  15.15  RAO  6967.6  VEL  11.646  PTH  2.10  VHP  3.946  OPA  4.03  RAP  345.86  ECC  1.3127 


LNCH  AZMTH 

LNCH  TINE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 27  28 

3099.23 

-27.26 

103.31 

244.34 

62.13 

5 

19  3 

2463.2 

-28.10 

94 , 74 

90.00 

0 8 46 

3693.35 

-7.64 

159.14 

237.61 

62.70 

1 

14  43 

3393.3 

-11.44 

151 .90 

100.00 

6 9 92 

2769.09 

-26,37 

79.30 

244.62 

64.16 

6 

95  97 

2169.1 

-29.87 

70.53 

100.00 

1 6 7 

3756.72 

-6.00 

142.93 

236.61 

60.66 

2 

11  49 

5196. 7 

-9.86 

138.18 

110.00 

7 96  2 

2423.96 

-34.17 

53.71 

244.66 

86.99 

6 

36  29 

1623.6 

-33.94 

44.47 

110.00 

1 36  26 

3673.01 

-1 .60 

193.61 

234.37 

99.86 

2 

37  39 

3073.0 

-8.37 

127.57 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NQV  22  1966 


7C9-1 .9977 

BAU 

.9063 

RC3  .3733 

FAU 

.09626 

FC9-4.9229 

BSP 

14921 

BC9  1.9990 

FSP 

-5017 

MID 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATIOH  ACCURACY 

SGT 

4771. B 

6GR 

966.7 

SG3 

1370,4 

ST 

2662.9  SR 

336.2 

SS 

2735.1 

RRT 

-.6363 

RRF 

-.6421 

RTF 

.9932 

CRT 

-.6560  CRS 

.6662 

CST 

-.9990 

9GB 

4679.4 

R23 

.0130 

R13 

-.9639 

LSA 

3626.2  MSA 

173.0 

SSA 

12.3 

SGI 

4663.6 

6G2 

336.4 

THA 

166.61 

ELI 

2676.6  EL2 

171  .1 

ALF 

173.76 

FLIGHT 

TIME 

200.00 

ARRIVAL 

DATE 

JUN 

10  1969 

HELIOCENTRIC  CONIC 


DISTANCE  542.217 


RL 

147 

.74 

LAL 

.00 

LOL 

99. 

.76 

VL 

27. 

671 

GAL 

6. 

.40 

AZL 

67. 

.39 

HCA 

236. 

.16 

SMA 

130. 

.14 

ECC 

,17497 

INC 

2.6492 

VI 

30. 

157 

RP 

106 

.93 

LAP 

-2. 

.29 

LOP 

267. 

.66 

VP 

37. 

643 

GAP 

3. 

.63 

AZP 

61. 

.40 

TAL 

146. 

.73 

TAP 

24. 

,89 

RCA 

107. 

.42 

APO 

152.66 

vz 

34  . 

769 

RC 

96. 

036 

GL 

16. 

.77 

GP 

11 

.71 

ZAL 

36.06 

ZAP 

129 

.09 

ETS 

6. 

.77 

ZAE 

133. 

.26 

ETE 

166 

.49 

ZAC 

104. 

.99 

ETC 

262.99 

CLP- 

'130 

.04 

PLANETOCENTRIC  CONIC 
C3  19.676  VHL  4.436  OLA  24.76 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 23 


3122.62 


0 19  33  3642.26 

6 6 26  2766.37 

1 14  46  3790.69 

7 97  0 2443*44 


1 40  44  3666.64 

DIFFERENTIAL  CORRECTIONS 
TOE  1.6669  TRA  2.6164  TC3-1.6616 
ROE  -.0644  XRA  -.9666  RC3  .3266 
FOE  9.7337  FRA  6.9203  FC3-3.6364 
60E  2.0006  SRA  2.6766  SC3  2.0160 


RAL  19.42 
INJ  LAT 
-27, Of 
-6.16 
-26.16 
-6.29 
-34.13 
-2.03 

BAU  .9311 
FAU  .06654 
BSP  1 9601 
F6P  -4626 


RAO  6967.6 
IMJ  LONS 
109.26 
197.90 
61.06 
142.40 
99.26 
133.63 


VEL  11.B77  PTH  2.11  VHP  3.666 
INJ  RT  ABC  INJ  AZMTH  INJ  TIME 
61.17 
62.60 
63.23 
60.71 
06.03 
99.67 


249.31 
236.62 
249.69 
237.67 
246.06 
299.26 

MID-COURSE  EXECUTION  ACCURACY 
66T  9068.4  66R  663.1  6G3  1263.6 

RRT  -.6202  RRF  -.9221  RTF  .9633 
6GB  9161.3  R23  .0100  R13  -.9934 

SGI  9146.7  SG2  349.2  THA  170.76 


19  4 
21  16 
92  96 
17  20 
37  44 
41  94 


OPA  2.67  RAP  345.61  ECC  1.3636 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2522.6  -27.96  66.74 

3342.3  -11.77  190.66 

2166.4  -29.82  76.34 

3190.6  -10.11  139.74 

1843.4  -34.03  48.01 

3066.6  -6. 90  167.39 

ORBIT  DETERMINATION  ACCURACY 

ST  2646.0  SR  27S.7  SS  6639.0 

CRT  -.7769  CRS  .7666  CST  -.9698 

LSA  3665.6  NSA  177,8  SSA  16.3 

ELI  6656.6  EL6  179.1  ALF  179.64 


LAUNCH  DATE  NOV  66  1686 


FLIGHT  TIME  606.00 


ARRIVAL  DATE  JUN  16  1989 


heliocentric  conic 
RL  147.74  LAL  .00  LOL  99.78 

RP  106.94  LAP  -6.36  LOP  301.09 

RC  96.436  GL  16.60  GP  10.63  ZAL 

PLANETOCENTRIC  CONIC 
C3  60.466  VHL  4.520  DLA  29.06 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
4 16  26 


VL  67.682  GAL 
VP  37.834  GAP 

36.77  ZAP  132.66  ETS 


DISTANCE  946.339 

8.97  AZL  67.26  HCA  641.32  SMA  130.08 
4.09  AZP  61.31  TAL  146.28  TAP  27.56 
10.22  ZAE  151.26  ETE  166.84 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3146.97 
0 61  46  3634.33 
8 3 96  6612.06 


1 60  6 
7 95  41 


3746.07 

6466.66 


1 44  46  3668.66 


RAL  19.76 
INJ  LAT 
-66.73 
-8.45 
-26.69 
-6.42 
-34.06 
-2.07 


RAD  6967.6  VEL  11.906  PTH 

INJ  Long  inj  rt  asc 

246.36 


DIFFERENTIAL  CORRECTIONS 


TOE 

2.1500 

TRA 

3.0904 

TC3-2.0066 

BAU 

.9946 

ROE 

-.0482 

RRA 

-.9366 

RC3  .2926 

FAU 

.06057 

FOE 

9.3649 

FRA 

7.6633 

FC3-5.4147 

BSP 

16642 

BDE 

2.1909 

BRA 

3.0776 

BC3  2.030B 

FSP 

-4270 

107.12 
197.09 

62.79 

142.13 
96.72 

133.96 


240.00 

246.79 

296.91 

247.30 

296.22 


Z.12  VHP 
INJ  AZMTH  INJ 
60.30 
62.87 
62.36 
60.74 
67.16 
99.67 


3.662 
TIME 

5 11  96 

1 27  23 

6 90  44 

2 22  34 
6 36  43 
2 49  57 


ECC  .17665  INC  2.7211  VI  30.157 
RCA  107.07  APO  153,06  V2  34,787 
ZAC  103.78  ETC  282.90  CLP-155.8Z 

OPA  1.60  RAP  345.58  ECC  1.3382 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2946.8  -27.80  96.61 

3334.3  -12.00  190.20 

2212.1  -29.74  74.02 

3146.1  -10.27  139.48 

1662.2  -34.10  47.46 

3066.7  -6.53  127.34 


LAUNCH  DATE  NOV  22  1966 


MID 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SGT 

939B.4 

SGR 

601.6 

SG9 

1161.1 

ST 

3006.3 

SR 

234.9 

SS 

2530.4 

RRT 

-.6699 

RRF 

-.6669 

RTF 

.9692 

cjTt 

-.6446 

CRS 

.6609 

CST 

-.9696 

SGB 

9416.0 

R29 

.0077 

R19 

-.6939 

LSA 

5633.7 

NSA 

162.4 

SSA 

12.4 

SGI 

9406.4 

6G2 

999.6 

THA 

172.34 

ELI 

3012.1 

EL2 

176.0 

ALF 

177.11 

FLIGHT 

TIME 

204.00 

ARRIVAL 

DATE 

JUN 

14  1989 

HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  96.76 

RP  106.64  LAP  -2.52  LOP  304.21 

RC  100.937  GL  16.97  GP  10.04 

PLANETOCENTRIC  CONIC 


VL  27.652  GAL 
VP  37.629  GAP 


D16TANCE  994.426 

6.79  AZL  67.21  HCA  244.46  SMA  130.01  ECC  .17641  INC  2.7667  VI  30.157 
4.46  AZP  61.20  TAL  149.76  TAP  30.27  RCA  106.66  APO  193.33  V2  34.765 


ZAL  36.41  ZAP  136.00  ETS  10.63  ZAE  126.44  ETE  170.62  ZAC  103.09  ETC  262.64  CLP-138.94 


C3  21.262 

VHL  4.611 

DLA  29.26 

RAL  10.16 

RAO  9967.6 

VEL  11.949 

PTH  2.19 

VHP 

4.043 

OPA  1.12 

RAP  945.79 

ECC  1.3499 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 16  91 

9172.62 

-26.49 

106.62 

247.90 

76.46 

9 

9 43 

2972.6 

-27.63 

100.39 

90.00 

0 27  37 

9626.47 

-6.96 

196.77 

241.16 

62.91 

1 

33  6 

3326.5 

-12.15 

149.91 

100.00 

6 2 9 

2699.94 

-26.76 

64.29 

247.64 

61.96 

6 

46  16 

2233.3 

-26.65 

79.80 

100.00 

1 29  4 

9749.66 

-6.46 

142.02 

240.09 

60.76 

2 

27  26 

3144.0 

-10.34 

139.34 

110.00 

7 94^96 

2460.06 

-94.01 

56.11 

246.96 

66.94 

6 

36  16 

1660.1 

-34.14 

48.87 

110.00 

1 46  36 

9670.01 

-2.02 

199.69 

297.26 

99.67 

2 

46  49 

5070.0 

-6.46 

127.41 

OIFFERENITAL  CORRECTIONS 
TOE  2.2633  TRA  3.2401  TC3-2.0109  BAU  .9763 

ROE  -.0092  RRA  -.4666  RC3  .2606  FAU  .07223 

FOE  9.0066  FRA  7.4606  FC3-2.6412  BSP  17711 

BDE  2.2634  BRA  3.2760  BC3  2.0274  FSP  -3931 


MID-COURSE  EXECUTION  ACCURACY 
SGT  9602.3  6GR  724.1  6G3  1064.5 
RRT  -.6641  RRF  -.6647  RTF  .6691 
6G6  9646.9  R29  .0096  R13  -.6931 

SGI  9697.9  SG2  962.1  THA  173.60 


ORBIT  DETERMINATION  ACCURACY 
ST  9147.7  SR  209.1  95  2428.5 

CRT  -.4991  CRS  .4722  CST  -.9997 

LSA  3675.3  MSA  188.7  SSA  12.4 

ELI  3146.1  EL2  182.8  ALF  178.30 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968*69 


LAUNCH  DAtE  NOV  tZ 


nUHT  tlHE  20«.00 


ARRIVAL  DATE  JUN  16  J969 


HELIOCENTRIC  CONIC 
RL  U7.74  LAL  .00  LOL  5$.7« 
RR  10R.95  LAP  >2.»4  LOP  507.97 
RC  105.240  CL  ie.»»  CP  9.54 
PLANCTOCENTI 
C5  22.189 
LNCH  AZMTH 
90.00 
90 .0^ 

1 00. 00 

100.00 
110.00 
110.00 

DIFFERENTIAL  C0MRECT10N8 
TOE  2.4297  TRA  5.4492  TC5-1.9949 
ROE  .0540  RiA  -.4901  RC5  .2929 
FOE  4.9709  FRA  7.0171  FC9-2.5149 
BOE  2.4500  BRA  9.4799  BC9  2.0095 

LAUNCH  DATE  HOS  22  1999 
heliocentric  CONIC 


DISTANCE  590.499 

VL  27.941  CAL  9.99  AIL  97.15  HCA  247.94  SNA  129.93 

VP  57.915  CAP  4,91  A2P  91.09  TAL  145.29  TAP  52.92  RCA  109.25  APO  155.91  V2 

ZAL  59.01  ZAP  159.11  ETS  11.01  ZAE  127.79  ETE  171.91 


ECC  .19224  INC  2.9529  VI  30.157 
34.794 

ZAC  102.34  ETC  292.92  ClP-140.01 


VHL  4.710 

DLA  25.49 

RAL  19.90 

RAD  9597.9 

VCL  11.992 

PTH  2,14 

VHP 

4.239 

OPA  .50 

RAP  549.10 

ECC  1.3952 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZNTH 

INJ 

TIME 

PC  CST  TIN 

INJ  2 LAT 

INJ  2 LONC 

4 15  4 

5195.05 

-29.19 

110.59 

249.75 

79.75 

5 

9 19 

2595.0 

-27.45 

101 .99 

0 52  59 

5927.94 

-9.94 

159.97 

242.99 

92.93 

1 

39  24 

3327.9 

-12.20 

149.80 

6 15 

2955.91 

-29.59 

95.74 

249.22 

90.95 

9 

49  37 

2253.3 

-29.55 

77,07 

1 29  57 

9744.59 

-9.47 

142.05 

241.21 

90.75 

2 

32  2 

3144.9 

-10.32 

135.39 

7 54  55 

2497.15 

-95.95 

59.44 

249.99 

85.59 

9 

39  31 

1997.1 

-34.17 

50.20 

1 52  17 

5973.52 

-1.99 

155.95 

299.37 

55.99 

2 

53  30 

3073.5 

-9.55 

127.90 

BAU  .5959 
FAU  .09445 
BSP  1B510 
FSP  -3914 


NID-C0UR9C  EXECUTION  ACCURACY 
9CT  5919.5  99R  959.0  9C5  974.8 

RRT  -.9H2  RRf  -.9290  RTF  .9929 
see  5955.5  R25  .0045  R15  -.9929 

SCI  5945.9  SC2  599.7  THA  174.65 

FLICNT  TIME  209.00 

DISTANCE  599.519 


C«BIT  OETERNIHATION  ACCURACY 


RL  147.74 

LAL 

.00 

LOL  59 . 79 

VL  27.929 

CAL  7.19 

AZL  97.09 

HCA 

250.80 

8MA 

129.94 

RP  108.95 

LAP 

-2.75 

LOP  510.54 

VP  57. 909 

CAP  5.35 

A2P  SO. 99 

TAL 

144.74 

TAP 

33.54 

RC  105.945  CL  19.94 

PLANETOCENTRIC  CONIC 

CP  9.70 

ZAL  37,57 

ZAP  142.00 

ETS  11.39 

ZAC 

129.29 

ETE 

172.53 

C3  25.219 

VHL 

4.919 

Ola  25.92 

RAL  17.09 

RAO  S597,9 

VEL  12.025 

PTH 

2.15 

VHP 

4.445 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ABC 

INJ  AZMTH 

INJ 

1 TIME 

90.00 

4 

14  7 

5215.99 

-25.97 

111.95 

290.04 

79.07 

5 

7 43 

90.00 

0 

57  49 

5929.90 

-9.90 

159.74 

243.es 

92.92 

1 

43  15 

100.00 

9 

0 45 

2972.10 

-29.37 

97.10 

290.99 

90.17 

9 

49  37 

100.00 

1 

55  49 

5747.91 

-9.39 

142.23 

242.49 

60.73 

2 

59  17 

110.00 

7 

55  21 

2515.55 

-33.94 

90.71 

291 .42 

94.92 

9 

37  14 

110.00 

1 

55  45 

5979.13 

-1.97 

134.13 

239.99 

55.95 

2 

57  2 

differential  CORRECTIONS 
TDC  2.5907  TRA  5.9172  TC3-i.99f2  9AU  .9153 
RDE  .0721  RRA.-.4f77  RC5  .2092  EAU  .05750 
FDC  4.3559  FRA  9.5955  FC5-2.1999  B9P  19252 

80C  2.5917  BRA  5.9921  BC5  1.9792  F9P  -5519 

LAUNCH  DATE  NOV  ft  1999 
HELIOCENTRIC  CONIC 

RL  147.74  LAL  .00  LOL  59.79  VL  27.819 

RP  109.95  LAP  -2.99  LOP  515.70  VP  37.597 

RC  109.045  CL  19.95  CP  9.14  ZAL  57.09 

PLANCTOCENTRIC  CONIC 


CAL 

CAP 

ZAP 


NID-C0UR9C  EXECUTION  ACCURACY 
89T  9010.2  99R  904.9  995  992.# 

RRT  -.7911  RRF  -.7902  RTF  .9925 
sea  9040.5  R25  .0050  R13  -.9925 

991  9029.9  992  579.5  THA  175.49 

FLI9HT  TIKE  210.00 
DISTANCE  572.519 

7,45  AZL  97.05  HCA  253.96  SNA  129.75 

5.90  AZP  90.92  TAL  144,17  TAP  59.15 

144,99  ETS  11.75  ZAE  124.94  ETE  175.14 


C3  24.559 

VHL  4.955 

DLA  25.75 

RAL  17.91 

RAD  9599.0 

VEL  12.072 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  A9C 

90.00 

4 15  59 

5255.23 

-25.59 

113.20 

251.45 

90.00 

0 42  7 

3952.92 

-9.47 

159.97 

245.00 

100.00 

9 t 7 

2999.91 

-29.19 

99.37 

252.02 

100.00 

1 37  59 

3755.59 

-9.17 

142.55 

245.79 

110.00 

7 59  19 

2529.40 

-35.75 

91.94 

252.95 

110.00 

1 59  57 

5999.75 

-1.39 

154.52 

240.79 

PTH  2.19  VHP 
INJ  AZNTH  INJ 
77.45 

62.99 
79.55 

90.99 
94.10 
55.94 


4.699 
TIME 
5 7 54 

1 47  40 
9 49  17 

2 40  15 

9 59  29 
5 0 24 


differential  CORRECTIONS 
TOE  2.S974  TRA'  5.9991  TC5-1.9219 

RDE  .1072  RRA  -.5999  RC5  .1995 

FDE  4.0951  fra  9.2095  FC5-1.9020 

BDE  2.9999  BRA  5.9999  BC3  1.9509 

LAUNCH  DATE  NOV  22  1999 


BAU  .9289 
FAU  .05070 
B9P  19BB9 
F9P  -5049 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.79 
RP  109.94  LAP  -2,95  LOf  319.99 
RC  110.449  CL  19.72  CP  7.93  ZAL 
PLANCTOCENTRIC  CONIC 
C3  25.925  VHL  5.092 
LNCH  AZMTH  LNCH  TINE 
90.00  4 14  57 

90.00  0 45  59 

100.00  929 

100.00  1 41  9 

110.00  7 57  45 

110.00  220 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9101  TRA  4.0954  TC5- 1.9972 
ROC  .1409  RRA  -.5729  RC5  .1997 
FOE  5.7971  FRA  5.9919  FC3-1.5100 
8DE  2.9139  BRA  4,1024  BC3  1.9749 


MID-COURSE  EXECUTION  ACCURACY 
SCT  9190.3  SCR  590.0  9C3  917.3 

RRT  -.7292  RRf  -.7275  RTF  .9922 
see  9205.9  RfS  .0019  R13  -.9922 
SCI  9193.9  9C2  392.4  THA  176.21 

FLICHT  TIME  212.00 

DISTANCE  579.492 

7.70  AZL  99.97  HCA  257.12  SNA  129.95 

9.25  AZP  90.99  TAL  143.59  TAP  40.70 

39.59  ZAP  147.20  ETS  12.14  ZAC  123.73  ETE  173.94 


ST  3299.1 

SR 

190.9 

SS 

2529 . 1 

CRT  -.2159 

CRS 

.2575 

CST 

-.9997 

LSA  4010.9 

MSA 

190.7 

SSA 

12.5 

ELI  5269.4 

EL2 

169.3 

alf 

179.26 

ARRIVAL 

DATE 

JUN 

18  1969 

ECC  .19537 

INC 

2.9145 

Vi 

30.157 

RCA  105.77 

APO 

155.91 

V2 

54 .785 

ZAC  101.95 

ETC 

292.62 

CLP 

-142.86 

DPA  .03 

RAP 

546.65 

ECC 

1.3821 

PO  C8T  TIM 

INJ 

1 2 LAT 

11^'* 

2 LONC 

2915.9 

- 

27.26 

105.46 

3529.9 

- 

12.17 

149.87 

2272.1 

- 

29.44 

78.46 

3147.9 

- 

10.21 

135.56 

1915.5 

- 

-54.19 

51  .48 

5079.1 

-9.14 

127.89 

OReiT  DETERMINATION  ACCURACY 

ST  5571.9 

SR 

199.9 

SS 

2227.6 

CRT  .0250 

CRS 

-.0025 

CST 

-.9997 

L9A  4041.0 

MSA 

194.5 

SSA 

12.6 

ELI  3371.9 

EL2 

199.9 

alf 

.08 

ARRIVAL 

DATE 

JUH 

20  1969 

ECC  .19890 

INC 

2.9755 

Vi 

30.157 

RCA  105.25 

APO 

154.25 

V2 

34.785 

ZAC  100.99 

ETC 

292.95 

CLP 

-145.52 

DPA  -.29 

RAP 

547.51 

ECC 

1 .4000 

PO  C9T  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

2935.2 

- 

27.07 

104.95 

3332.9 

- 

12.05 

I50.il 

2299.9 

- 

29.32 

79.79 

3153.9 

- 

10.03 

135.89 

1929.4 

- 

54.19 

52.72 

5099.6 

-5.99 

128.29 

OROIT  DETERMINATION  ACCURACY 

ST  3490.5 

SR 

199.5 

SS 

2154.8 

CRT  .2295 

CRS 

-.2097 

CST 

-.9997 

LSA  409S.0 

MSA 

197.9 

SSA 

12.6 

ELI  5490.9 

EL2 

195.0 

alf 

.79 

VL  27.902  CAL 
VP  37.597  CAP 


DLA  25.91 

RAL  19.19 

RAO  9599.0 

VEL  12.124 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

5255.17 

-25.32 

114.45 

252.91 

5959.97 

-9.29 

157.37 

249.40 

2909.54 

-27.95 

99.57 

253.54 

3791.93 

-5.99 

143.01 

245.12 

2544.79 

-33.92 

93.12 

294.59 

3999.34 

-1.01 

135.02 

242.09 

PTH  2.17  VHP  4,900 
INJ  AZNTH  INJ  TINE 


76.99 

62.92 

79.94 

90.94 
93.40 

55.93 


9 50 
51  39 
50  34 
43  49 
40  10 
3 39 


9AU  .9422 
FAU  .04499 
eSP  20495 
FSP  -2799 


mid-course  execution  ACCURACY 
SCT  931^9  SCR  523.1  SC3  749.9 
RRT  -.9709  -.9992  RTF  .9918 

see  9352.2  R23  .0009  R13  -.9919 

SCI  9340.3  SC2  397.3  THA  179.82 


ARRIVAL  DATE  JUN  22  1999 


ECC  .19257  INC  3.0304  VI  50.157 
RCA  104,99  APO  154,92  V2  34.794 
ZAC  100.54  ETC  262.90  CLP- 149. 00 

DPA  -.50  RAP  349.13  ECC  1.4217 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONC 

2955.2  -29.69  109.12 

5540.0  -11.94  150.52 

2509.5  -29.19  90.99 

5191.9  -9.79  139.39 

1944.9  -54.16  53.92 

5099.3  -5.49  129.90 

ORBIT  DETERMINATION  ACCURACY 

ST  5554. B SR  212.4  SS  2049.3 

CRT  .3949  CRS  -.3929  CST  -.9997 

LSA  4094.9  MSA  201.0  SSA  12.7 

ELI  3555.9  EL2  199.0  AUF  1.33 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DATE  NOV 


FLICHT  TIHE  214,00 


ARRIVAL  DATE  JUN  Z4  1949 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RF  109.94  LAF  -3.04  LOF  320.03 

RC  112,944  6L  16.56  6P  7.17 

FLANCTOCENTRIC  CONIC 
C3  27.031  VML  5.199  OLA  25.96 

LNCH  AZNTH  LNCH  TIHC  L-I  TIME 
90.00  4 If  0 3269.76 

90.00  0 49  19  3949.99 

100.00  6 3 45  2922.39 

100.00  1 44  15  3772.50 

110.00  7 99  39  2959.91 

110.00  2 4 91  3707.93 

DIFFERENTIAL  C0RRECTI0N9 
TOE  2.9297  TRA  4.3079  TC3- 1.9040 
ROE  .1724  RRA  -.3490  RC3  .1491 
FOE  3.9913  FRA  9.9479  FC5-1 .2994 
BDE  2,9349  BRA  4.3219  BC3  1.9101 

LAUNCH  DATE  NOV  22  1969 


VL  27.799 
VP  37.979 
ZAL  36.09 

RAL  19.77 
INJ  LAT 
-29.06 
-7.95 
-27.73 
-9.94 
-35.49 
-.97 

BAU  .9942 
FAU  .03929 
B9P  21092 
FSP  -2979 


DI6TANCE  994.409 

GAL  9.00  AZL  96.91  HCA  260.29  SNA  129.55 
GAP  6.72  AZP  90.52  TAL  142.99  TAP  43.26 
ZAP  149.99  ET9  12.59  ZAE  122.64  ETE  174.07 


RAD  6969.1  VEL  12.192  PTM  2.19  VHP  9.147 
IN.}  LONG  INJ  RT  ABC  INJ  AZNTH  INJ  TIME 
11^.99  294.47  76.37  9 10  50 

137,94  247,95  62.73  1 59  9 

90.70  299.14  79.39  6 92  27 

143.60  246.94  60.99  2 47  7 

64.29  296.29  92.73  9 42  19 

139.62  243.46  99.9?  3 6 39 

HID-COURBC  EXECUTION  ACCURACY 
BBT  6462.9  B6R  492.9  BG3  696.9 
RRT  -.6067  RRF  -.6033  RTF  .9913 
BBB  6491.6  R23  -.0004  R13  -.9913 
BGl  6469.9  BB2  391.4  THA  177.34 

FLIGHT  TIME  216.00 


ECC  .19669  INC  3.0962  VI  30.157 

RCA  104.07  APO  195,03  V2  34.796 

ZAC  99.72  ETC  292.96  CLP-150.32 

DPA  -.99  RAP  349.07  ECC  1.4449 

PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

2669.9  -26.69  107.30 

3349.9  -11.54  151.10 

2322.4  -29.06  92.15 

3172.5  -9.41  136.96 

1999.9  -34.14  59.09 

3107.9  -9.05  129.40 

ORBIT  DETERMINATION  ACCURACY 

BT  3599.0  BR  229.3  BB  1962.2 

CRT  .4976  CRB  -.4769  CBT  -.9997 

LBA  4097.9  MBA  203. B BBA  12.7 

ELI  3597. B EL2  196.8  ALF  1.62 

ARRIVAL  DATE  JUN  26  1969 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  96.76 

RF  109.93  LAP  -3.12  LOP  323.19 

RC  119.239  GL  19.39  GP  9.79 

PLANCTOCENTRXC  CONIC 


VL  27.773  BAL 
VP  37.970  BAP 
ZAL  39.49  ZAP  191.79  ETS 


DI9TANCE  990.299 

8.32  AZL  96.96  HCA  263.44  SNA  129.49  ECC  .20117  INC  3.1409  VI  30.197 
7.21  AZP  90.36  TAL  142.39  TAP  45.79  RCA  103.41  APO  159.49  V2  34.799 
13.00  ZAE  121.66  ETE  174.44  ZAC 


99.10  ETC  293.09  CLP-152.91 


C3  29.999 

VHL 

9.349 

OLA  29.99 

RAL  19.99 

RAO  B999.1  VEL  12.248 

PTM  2.20 

VHP  9, 

,407 

DPA 

-.58 

RAP  390.13  ECC  1.4707 

LNCH  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ABC 

INJ  AZNTH 

INJ  TIME 

PO 

CBT  TIM 

INJ  2 LAT  INJ  2 LONG 

90.00 

4 

19  9 

9299.11 

-24.91 

119.99  299.12 

79.99 

9 12 

91 

2995.1 

-26.51  109.39 

90.00 

0 

92  11 

9962.91 

-7.99 

199.99  249.94 

62.99 

1 99 

14 

9392.6 

-11.16  191.94 

100.00 

9 

9 99 

2997.49 

-27.92 

91.77  299.92 

77.99 

9 54 

94 

2397.4 

-29.92  69.24 

100.00 

1 

47  2 

9799.92 

-9.10 

144.92  249.01 

60.91 

2 90 

7 

3199.9 

>9.99  197.99 

110.00 

9 

1 99 

2974.94 

-99.99 

99.41  299.02 

62.07 

9 44 

90 

1974.5 

-94.10  99.24 

110.00 

2 

7 92 

9721.19 

-.09 

199.92  244.99 

99.62 

9 9 

33 

3121.2 

>4.59  130.10 

DIFFERENTIAL  C0RRCCTI0N9 

MlO-COURif  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC  3.0499 

TRA 

4.9969 

TC9-1.7929 

BAU  .9944 

BBT  B979.4  BBR 

469.1  9B3  1 

690.3 

BT 

3944.9 

SR  247.0  SB  1992.4 

RDE  .2091 

MA 

-.9269 

RC3  .1992 

FAU  .09440 

RRT  -.9979  RRP  - 

.9397  RTF 

.9909 

CRT 

.9799 

CRS  -.9994  CST  -.9997 

FOE  9.3299 

FRA 

9.2699 

FC9-1.0414 

BSP  21999 

BBB  B999.0  R29  - 

.0014  R19  - 

.9909 

LB4 

1 4104.4 

MBA  206.2  BBA  12.7 

BDE  9.0939 

BRA 

4.9499 

BC9  1.7979 

FBP  -2974 

BBl  B999.2  BB2 

994.4  THA  177.60 

ELI 

3647.6 

EL2  201.9  ALF  2.25 

LAUNCH  DATE  NOV  22  1969 


FLIBHT  time  216.00 


ARRIVAL  DATE  JUN  29  1669 


HELIOCENTRIC  CONIC 
RL  147.74  LAL  .00  LOL  59.76 

RP  109.92  LAP  -3.19  LOP  329.36 

RC  117.930  GL  19.12  GP  9.39  ZAL 

planetocentrxc  conic 


VL  27.797  GAL 
VP  37.991  GAP 

34.91  ZAP  193.93  ETS 


DISTANCE  996.137 

9.66  AZL  96.11  HCA  266.60  BMA  129.34 
7.71  AZP  90.19  TAL  141,71  TAP  49.51 
13.90  ZAE  120.77  ETE  174.76 


ECC  .20606  INC  3.1949  VI  30.157 
RCA  102.69  APO  155.99  V2  34.792 
ZAC  99.50  ETC  293.14  CLP-154.57 


C3  30.949 

VHL  9.909 

DLA  29.97 

RAL  20.04 

RAD  9969.2 

VEL  12.317 

PTM  2.22 

VHP 

5.6B2 

DPA  -.49 

RAP  351.27 

ECC  1.4964 

LNCH  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ABC 

INJ  AZNTH 

INJ 

TIME 

PO  CBT  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.00 

4 to  91 

3299.99 

-24.97 

117.92 

237.94 

75.46 

9 

15  90 

2699.3 

-29.33 

109.39 

60.00 

0 94  39 

9979.07 

-7. OB 

199.54 

290.99 

62.91 

2 

0 99 

3379.1 

-10.69 

192.74 

100.00 

6 9 99 

2931.79 

-27.31 

92.79 

299.99 

77.36 

6 

97  51 

2391 .9 

-29.76 

94.29 

100.00 

1 49  29 

9900.94 

-4.59 

149.17 

249.99 

60.49 

2 

92  46 

3200.6 

-9.49 

139.55 

110.00 

9 4 33 

2999.09 

-39.22 

69.92 

299.96 

91.43 

8 

47  44 

1999.1 

-34.05 

57.37 

110.00 

2 10  1 

3739.99 

.52 

197.11 

24B.9B 

95.62 

3 

12  17 

3136.3 

-3.97 

130.60 

DIFFERENTIAL  CORRECTIONS 
TOE  3.1919  TRA  4.7799  TC3-1.6947  BAU  .9730 

ROE  .2329  RRA  -.3099  RC3  .1199  FAU  .02999 

FOE  3.1200  FRA  9.0099  FC3  -.6997  BBP  22104 

BDE  3.1709  BRA  4.7B92  BC3  1.69S9  FBP  -2193 

LAUNCH  DATE  NOV  22  1969 


MID-COURBE  EXECUTION  ACCURACY 
SBT  667B.2  9BR  446.0  BBS  579.2 
RRT  -.4959^  RRF  -.4907  RTF  .9909 
BGB  9694.2  R23  -.0023  R13  -.9909 
BBl  6692.4  BB2  399.3  THA  179.21 

FLIGHT  TIME  220.00 


ORBIT  DETERMINATION  ACCURACY 
ST  36B2.9  BR  294.9  99  1907.1 

CRT  .9379  CRB  -.6183  CBT  -.6697 
L9A  4109.3  MBA  209.3  BBA  12.6 

ELI  3996.4  EL2  203.9  ALF  2.63 

ARRIVAL  DATE  JUN  30  1669 


HELIOCENTRIC  CONIC 


DISTANCE  601.930 


RL  147.74 

LAL 

.00 

LOL  99.76 

VL  27.741 

BAL  9.04 

AZL  96.79 

HCA 

269.77 

BMA 

129 

.23 

ECC  .21139 

INC 

9.2496 

VI 

30.157 

RP  109.91 

LAP 

-3.25 

LOP  329.93 

VP  97.999 

BAP  9.23 

AZP  90.01 

TAL 

141.06 

TAP 

90 

.92 

RCA  101.91 

APO 

196.94 

V2 

34 . 796 

RC  120.019 

BL 

19.99 

BP  6.06 

ZAL  34.91 

ZAP  159.90 

ETB  14.06 

ZAE 

119.96 

ETE 

175 

.04 

ZAC  97.91 

ETC 

293.29 

CLP 

-156.53 

PLANETOCENTRIC  CONIC 

C3  32.294 

VHL 

9.693 

DLA  29.99 

RAL  20.70 

RAD  6969.9 

VEL  12.996 

PTH 

2.24 

VHP 

9. 

973 

DPA  -.31 

RAP 

352.50 

ECC 

1.5315 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ABC 

INJ 

AZMTH 

INJ 

TIME 

PO  CBT  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

24  14 

9312.53 

-24.94 

119.92 

299.64 

79.07 

9 

19 

26 

2712.9 

- 

29.16 

110.32 

60.00 

0 

99  30 

9996.17 

-6.49 

190.59 

292.47 

62.39 

2 

3 

7 

3996.2 

- 

10.14 

153.79 

100.00 

9 

11  91 

2969.99 

-27.11 

99.79 

260.41 

76.99 

7 

1 

17 

£369.9 

- 

29.64 

65.29 

100.00 

1 

91  34 

9619.99 

-3.99 

146.13 

£91.10 

60.95 

2 

99 

12 

3216.4 

-7.91 

139.54 

110.00 

9 

7 36 

2609.41 

-39.07 

67.61 

261.77 

80.90 

9 

90 

59 

2003.4 

- 

33.99 

59.49 

lie. 00 

2 

12  19 

3793.29 

1.17 

137.99 

247.69 

99.93 

3 

14 

52 

3193.9 

-5.92 

131 .79 

DIFFERENTIAL  CORRECTIONS 
TOC  3.2773  TRA  9.0297  TC3-1.9700  BAU  .6793 

ROE  .2619  RRA  -.2999  RC3  .1099  FAU  .02999 

FOE  2.9333  FRA  4.7901  FC3  -.9997  BBP  22999 

BDE  3.2979  BRA  9.0939  BC3  1.9735  FBP  -2027 


MID-COURBC  EXECUTTON  ACCURACY 
BBT  9797.3  9BR  451.7  BB9  932.9 
RRT  -.3907  RRF  -.3993  RTF  .9901 
BBB  6791.0  R23  -.0031  R13  -.9901 
BBl  6769.4  8B2  397.2  THA  179.57 


ORBIT  DETERMINATION  ACCURACY 
ST  9711.9  SR  291.0  SS  1736.8 

CRT  .6912  CRS  -.9629  CST  -.9997 

USA  4101.9  MSA  210.0  SSA  12.5 

ELI  3716.2  ELZ  205.4  ALF  2.66 
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JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  NOV  22  1968  FLICHT  TIME  220.00  ARRIVAL  DATE  JUN  30  1969 

HELIOCENTRIC  CONIC  OISTANCE  601 .933 

Rl  1A7.74  LAL  .00  La  59.76  VL  27.741  CAL  9.04  A?L  86.75  HCA  269.77  5MA  129.23  ECC  .21139  INC  3.2486  VI  30.157 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.553  CAP  8.23  A7P  90.01  TAl  141.06  TAP  50.82  RCA  lOl  .91  APO  156.54  V2  34.796 

RC  120.015  CL  15.85  CP  6.06  7Al  34.31  7AP  155.80  ETS  14.06  7AE  119.96  ETE  175.04  7AC  86.23  ETC  166,47  ClP-156.53 

planetocentric  conic 

C3  32.295  VHL  5.683  OLA  25.83  RAL  20.70  RAO  6568.3  VEL  12*396  PTM  2.24  VHP  5.973  OPA  -.31  RAP  352.51  ECC  1.5315 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONO  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONC 

90.00  4 24  14  3312.55  -24.34  118.52  259*64  75.07  5 19  26  2712.6  -26.16  110.32 

90.00  0 56  31  3996.16  -6.49  160,56  252*47  62.38  237  3396.2  -10.14  153.79 

100.00  6 11  51  2965.57  -27.10  93.76  260.41  76.89  7 1 J7  2365.6  -28.64  85.29 

100.00  1 51  34  3818.38  -3.99  146.13  251 .10  60.35  2 55  13  3218.4  -7.91  139.54 

110.00  8 7 36  2603.42  -33,07  67.61  261.77  80.80  8 50  59  2003.4  -33.98  58.49 

110.00  2 12  19  3753.29  1.17  137.99  247.89  55.83  3 14  52  3153.3  -3.32  131.79 

OIFFCRENTJAL  CORRECTIONS  MIO-COORSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.2986  TRA  5.0471  TC3-1  .5441  8AU  .6682  SCT  6790.0  SCR  431.5  SC3  535.3  ST  3733.6  SR  280.4  SS  1749.0 

ROE  .2612  RRA  -.2861  RC3  .1044  FAU  .02477  RRT  -.3907  RRF  -.3848  RTF  .9900  CRT  .6807  CRS  -.6626  CST  -.9997 

FOE  2.9562  FRA  4.8017  FC3  -.6640  BSP  22084  SC0  6803.7  R23  -.£XJ3€  R13  -.9900  LSA  4127.2  MSA  209.6  55A  12.7 

60E  3.3090  BRA  5.0552  6C3  1 .5477  FSP  -1974  SCI  6792.1  SC2  397.1  THA  178.57  ElJ  3738.5  El2  205 . 1 AlF  2.94 


LAUNCH  DATE  NOV  23  1968 

Flight  time  : 

ro.oo 

ARRIVAL 

CATE 

FEB 

1 1969 

- 

HELIOCENTRIC 

CONIC 

DISTANCE  124.429 

RL  147.71 

LAL  .00 

La  60.77 

VL  14.513 

CAL  36.40 

A7L  88.33 

HCA 

29.80 

SMA 

83.66 

ECC  .85548 

INC 

1 .6729 

VI 

30.163 

RP  107.65 

LAP  .83 

LOP  90.56 

VP  29.653 

CAP  -57.28 

A7P  88.55 

tal 

172.48 

TAP 

202.28 

RCA  12.09 

APO 

155.23 

V2 

35.202 

E 

RC  97.535 

Cl  .95 

CP  -.94 

7Al  64.19 

ZAP  37.74 

ETS  176.69 

7AE 

129.22 

ETE 

184.14 

7AC  45.11 

ETC 

156.60 

CLP 

37.73 

Planetocentric  conk 

C3  421.759 

VHL  20.537 

OLA  -.48 

RAL  356.49 

RAD  6572.2 

VEL  23.304 

PTH 

3.29 

VHP 

31.351 

OPA  -21 .70 

RAP 

311 .66 

ECC 

7.9411 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ 

[ ATMTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

“ 

90.00 

7 2 27 

2S09^92 

-28.22 

82.55 

262.22 

92.45 

7 

49  17 

2209.9 

- 

27.58 

73 .94 

90.00 

Id  53  20 

5483.86 

28.29 

253.69 

262.74 

88.65 

20 

24  44 

4883.9 

27.80 

245.06 

- 

100.00 

8 23  34 

2548.25 

-29.79 

63.23 

262.14 

92.58 

9 

6 2 

1948.3 

- 

29.11 

54  .49 

100.00 

20  14  54 

5220.76 

29.86 

234.30 

262.69 

88.53 

21 

41  55 

4620.8 

29.34 

225.53 

= 

110.00 

9 31  18 

2336.24 

-34.07 

46.89 

261.90 

92.98 

10 

ID  14 

1736.2 

- 

33.28 

37.74 

110.00 

21  23  39 

5005.53 

34.14 

217.81 

262.55 

88.18 

22 

47  5 

4405.5 

33.51 

208.63 

- 

differential  CORRECTIONS  MIO-COORSE  El^CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9863  TRA-2.3162  TC3  -.1059  6AU  .5982  SCT  826.2  SCP  459.2  SC3  22.1  ST  336.8  SR  409.9  SS  339.8 

ROE'1  .4507  RRA  .7733  RC3  -.0057  FAU  .01042  RRT  -.0472  RRF  .0422  RTF  -.6165  CRT  .7l58  CRS  .7651  CST  .9956 

FOE  .3854  FRA  .7713  FC3  -.0214  BSP  1948  SCB  945.3  R23  -.0002  Rl 3 .6166  LSA  588.7  MSA  223.9  SSA  14. J 

BOE  1.7^42  BRA  2.4418  BC3  .1061  FS^  -45  SCI  826.6  SC2  458.5  THA  177.83  ELI  493.2  El2  195.5  ALF  52.71 

LAUNCH  DATE  NOV  23  1968  FlICHT  TIME  72.00  ARRIVAL  DATE  FEB  3 1969 


HELIOCENTRIC 

: CONIC 

distance  129.580 

RL  147.71 

LAL  .00 

La 

60.77 

VL  15.342 

GAL  34.52 

AZL  88.14 

HCA  33.04 

SMA  84.99 

ECC  .83119 

INC 

1 .8634 

VI 

30.163 

RP  107.63 

LAP  1 .02 

LOP 

93.80 

VP  30.078 

CAP  -54.77 

ATP  88.44 

TAL  171.54 

TAP  204,58 

RCA  14.35 

APO 

155.63 

V2 

35.210 

RC  95.312 

OL  1.19 

CP 

-.96 

7AL  62.76 

7AP  36.20 

ETS  176.67 

TAE  128.96 

ETE  184.47 

7AC  46.70 

ETC 

157.28 

CLP 

36.19 

Planetocentric  conic 

C3  388.807 

VHL  19.718 

OLA 

.31 

RAL  357.71 

RAO  6572.1 

VEL  22.586 

PTH  3.26 

VHP  30. 

.268 

OPA  -21 . 32 

RAP 

313.44 

ECC 

7.3988 

LNCH  A7MTH 

LNCH  time 

L-1 

time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

7 1 26 

2826 

.58 

-28.26 

83.77 

263.25 

91.84 

7 48 

33 

2226.6 

■27.71 

75.14 

90.00 

19  4 2 

5451 

.53 

28.21 

251.33 

262.92 

87.46 

20  34 

53 

4851 .5 

27.56 

242.72 

100.00 

8 22  56 

2563 

.73 

-29.83 

64.58 

265.19 

91  .98 

9 5 

39 

1963.7 

■29.24 

55.62 

100.00 

20  25  14 

5189.61 

29.78 

231.98 

262.84 

87.31 

21  51 

44 

4589.6 

29.09 

223.25 

110.00 

9 31  30 

2349.09 

-34.11 

47.89 

263.00 

92.39 

10  10 

39 

1749.1 

-33.40 

38.72 

110.00 

21  33  9 

4977.02 

34.06 

215.59 

262.59 

86.87 

22  56 

6 

4377.0 

33.25 

206.44 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9938 

TRA-2.3416 

TC3  - 

.1131 

0AU  . 5890 

SCT 

863.3  SCR 

465.4  SC3 

23.8 

ST  353.9 

SR 

414.8 

SS 

355.7 

ROE-1 .4094 

RRA  .7558 

RC3  - 

.0066 

FAU  .01040 

RRT  - 

.0486  RRf 

.0436  RTF  - 

.6349 

CRT  .7141 

CRS 

.7661 

CST 

.9954 

FOE  .4019 

FRA  .7997 

FC3  - 

.0232 

BSP  2120 

SOB 

980.8  R23  - 

.0002  R13 

.6350 

LSA  608.9 

MSA 

250.0 

SSA 

14.4 

BDE  1.7245 

BRA  2.4606 

0C3 

.1153 

FSP  -50 

SCI 

863.7  SC2 

464.7  THA  177.89 

ELI  506.0 

EL2 

203.1 

ALF 

51  .29 

134 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAOMCM  DATE  NOV  I960  FlI&HT  TIME  74.00  ARRIVAL  CATE  FE5  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  134.074 


RL  147.71 

LAL 

.00 

La  60.77 

VL  16.126 

CAL  32.02 

ATL  87.90 

MCA 

36.20 

SHA 

06.35 

ECC 

.00642 

INC 

2.0236 

VJ 

30.163 

RP  107.60 

LAP 

1.20 

LOP  97.03 

VP  30.494 

GAP  -52.40 

ATP  00.37 

TAL 

170.59 

TAP 

206.07 

RCA 

16.72 

APO 

155.99 

V2 

35.210 

RC  93.090 

CL 

1.45 

CP  -.90 

TAl  61.30 

TAP  34.60 

ETS  176.64 

7AE 

120.75 

ETE 

104.02 

7AC 

40.33 

ETC 

157.93 

CLP 

34  .67 

PLANETOCENTRIC  CONIC 

C3  350.630 

VHL 

10.930 

OLA  1 .09 

RAl  350.07 

RAO  6572.0 

VEL  21.907 

pth 

3.23 

VHP 

29.220 

OPA 

-20.92 

RAP 

315.24 

ECC 

6.9021 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

IN, 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

0 10 

2042.55 

-20.29 

04.93 

264.20 

91.26 

7 

47  41 

2242.6 

27.02 

76,30 

90.00 

19 

14  29 

5419.03 

20.09 

240.96 

263.04 

06.20 

20 

44  40 

4019.0 

27,20 

240.30 

100.00 

0 

22  9 

2570.54 

-29.06 

65.40 

264.16 

91.40 

9 

5 0 

1970.5 

'29.35 

56.71 

100.00 

20 

35  19 

5150.27 

29.66 

229.66 

262.92 

06.10 

22 

1 10 

4550.3 

20.00 

220 . 96 

110.00 

9 

31  34 

2361 ,29 

-34.14 

40.04 

264.02 

91.03 

10 

10  55 

1761  .3 

-33.51 

39.66 

110.00 

21 

42  24 

4940 .29 

33.93 

213.36 

262.55 

65.56 

23 

4 53 

4340.3 

32.94 

204.26 

OIFFERENTIAL  corrections  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0032 

TRA-2.3693 

TC3 

-.1207  6AU 

.5799 

SCT 

902.9 

SCR 

471.0 

SC3 

25.6 

ST 

372.3 

SR 

419.2 

SS 

372.2 

ROE-1 .3670 

RRA  .7374 

RC3 

-.0076  FAU 

.01039 

RRT 

-.0497 

RRF 

.0440 

RTF 

-.6529 

CRT 

.7127 

CRS 

.7672 

CST 

.9952 

FOE  .4109 

FRA  -0207 

FC3 

-.0251  BSP 

2257 

see 

1010.4 

R23 

-.0003 

R13 

.6531 

LSA 

630.1 

MSA 

235.9 

5SA 

14.6 

BOE  1.6962 

BRA  2.4014 

ec3 

.1210  FSP 

-54 

SCI 

903.3 

SC2 

470.2 

tha 

177.96 

Eli 

519.5 

El2 

210.7 

alf 

49.74 

LAUNCH  DATE  NOV  23  1960 

FLIGHT 

TIME 

76.00 

ARRIVAL 

DATE 

FEB 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  140.303 

RL  147.71  LAL  .00  LOL  60.77  VL  16.S66  CAL  31.^6  A7L  S7.84  MCA  39.52  SNA  87.75  ECC  .70135  INC  2.1600  VI  30.163 

RP  107.50  LAP  1.37  LOP  100.27  VP  30.900  CAP  -50.16  ATP  00,33  TAL  169.65  TAP  209.16  RCA  19.19  APO  156.31  V2  35.225 

RC  90.072  CL  1.71  CP  -1 .01  TAL  60.05  TAP  33.19  ETS  176.61  TAE  120.61  ETE  105.10  TAC  49.90  ETC  150.54  CLP  33.10 

PLA«TOCENTRIC  CONIC 

C3  330.953  VHL  10.192  OLA  1.06  RAL  360.00  RAO  6571.9  VEL  21,266  PTH  3.20  VHP  20.207  OPA  -20.49  RAP  317,05  ECC  6.4466 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 59  2 

2057.05 

-20.31 

06.05 

265.07 

90.69 

7 46  40 

2257.0 

-27.91 

77.41 

90.00 

19  24  42 

5306.30 

27.92 

246.50 

263.00 

05.10 

20  54  29 

4706.3 

26.95 

230.04 

100.00 

0 21  14 

2592.60 

-29.00 

66.53 

265.04 

90.05 

9 4 27 

1992.7 

-29.44 

57.75 

100.00 

20  49  11 

5126.70 

29.49 

227.33 

262.93 

04.00 

22  10  30 

4526.7 

20.47 

210.67 

110.00 

9 31  29 

2372.04 

-34.16 

49.74 

264.95 

91.29 

10  11  1 

1772.0 

-33.61 

40.54 

110.00 

21  51  26 

4919.31 

33,75 

211.11 

262.45 

04.24 

23  13  25 

4319.3 

32.59 

202.07 

DIFFERENTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACV 


TOE-1 .0129 

TRA-2.3977 

TC3 

-.1206  0AU 

.5703 

SCT 

944.2  SCR 

476.1 

SC3 

27.6 

ST 

391.6 

SR 

423.1 

SS 

300.9 

ROE-1 .3260 

RRA 

.7101 

RC3 

-.0000  FAU 

.01030 

RRT 

-.0506  Rfif 

.0459 

RTF 

-.6704 

CRT 

.7113 

CRS 

.7602 

CST 

.9950 

FOE  .4362 

FRA 

.0502 

FC3 

-.0272  BSP 

2391 

see 

1057.4  R23 

-.0005 

R13 

.6705 

LSA 

652.0 

MSA 

241  .5 

SSA 

14.0 

SOE  1.6606 

BRA  2.5029 

ec3 

.1209  FSP 

-59 

SCI 

944.6  SC2 

475.2 

THA 

170.04 

Eli 

533.6 

CL2 

210.2 

alf 

40.11 

LAUNCH  DATE 

NOV  23  I960 

FLIGHT  TIME 

70.00 

ARRIVAL 

DATE 

FEB 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  145.050 


RL  147.71 

LAL 

.00 

La  60.77 

VL  17,565 

CAL  29.02 

ATL  07.72 

HCA 

42.76 

SMA 

09.17 

ECC  .75615 

INC 

2.2004 

VI 

30.163 

RP  107.56 

LAP 

1.55 

LOP  103.51 

'VP  31  .294 

CAP  -40.03 

ATP  00.33 

TAL 

160.70 

TAP 

211  .46 

RCa  21.74 

APO 

156.59 

V2 

35.232 

RC  00.659 

CL 

1 .99 

CP  -1 .04 

TAL  50.76 

TAP  31.73 

ETS  176.57 

TAE 

120.54 

ETE 

105.56 

TAC  51 .66 

ETC 

159.12 

CLP 

31  ,7J 

PLANETOCENTRIC  CONIC 

C3  305.534 

VHL 

17.400 

OLA  2.63 

RAL  1 .07 

RAO  6571.7 

VEL  20.660 

PTH 

3.17 

VHP 

27.225 

OPA  -20.05 

RAP 

310.00 

ECC 

6.0203 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

57  37 

2072.40 

-20.32 

07.12 

265.04 

90.16 

7 

45  30 

2272.5 

'27,99 

70 .47 

90.00 

19 

34  42 

5353.31 

27.71 

244.19 

263.06 

03.92 

21 

3 55 

4753.3 

26.50 

235.70 

100.00 

0 

20  11 

2606.15 

-29.09 

67.53 

265.04 

90.32 

9 

3 30 

2006.2 

'29.53 

50.74 

100.00 

20 

54  49 

5094.07 

29.27 

224.99 

262.07 

03.67 

22 

19  44 

4494.9 

20.09 

216.39 

110.00 

9 

31  15 

2303.74 

-34.10 

50.60 

265.79 

90.79 

10 

10  59 

1703.7 

'33.69 

41  .39 

110.00 

22 

0 15 

4090.05 

33,53 

200.06 

262.20 

02.92 

23 

21  45 

4290.0 

32.19 

199.00 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

1.0227 

TRA' 

'2.4262 

TC3 

-.1367 

BAU 

.5600 

SCT 

907.2 

SCR 

400.4 

SC3 

29.6 

ST 

411.9 

SR 

426.5 

SS 

406.0 

ROE- 

1.2840 

RRA 

.6970 

RC3 

-.0101 

FAU 

.01039 

RRT 

-.0514 

RRF 

.0469 

RTF 

-.6072 

CRT 

.7100 

CRS 

.7691 

CST 

.9940 

FOE 

.4539 

FRA 

.0002 

FC3 

-.0294 

BSP 

2534 

see 

1097,9 

R23 

-.0007 

R13 

.6073 

LSA 

674.7 

MSA 

246.0 

SSA 

15.0 

BCE 

1.6415 

BRA 

2.5246 

8C3 

.1371 

FSP 

-65 

SCI 

907,6 

SC2 

479.6 

THA 

170.12 

ELI 

540.3 

EL2 

225.6 

ALF 

46.41 

LAUNCH  DATE  NOV  23  1960  FLIGHT  TIME  00.00  ARRIVAL  CATE  FEB  II  1969 


HELIOCENTRIC  CONIC  DISTANCE  151.532 


RL 

147,71 

LAL 

.00 

La 

60.77 

VL 

10.224 

CAL 

20.47 

ATL 

07.61 

HCA 

46.00 

SMA 

90.60 

zee 

.73097 

INC 

2.3063 

VI 

30.163 

RP 

107,54 

LAP 

1.72 

LOP 

106.75 

VP 

31 .676 

CAP 

-46.00 

ATP 

0B.34 

TAL 

167.76 

TAP 

215.77 

RCA 

24.37 

APO 

156.03 

V2 

35.230 

RC 

06.453 

CL 

2.20 

CP 

-1 .06 

TAl 

57.52 

TAP 

30,20 

ETS 

176.51 

TAE 

120.52 

ETE 

105.95 

TAC 

53.37 

ETC 

159.67 

CLP 

30.27 

PLANETOCENTRIC  CONIC 

C3 

202.164 

VHL 

16.790 

OLA 

3.39 

RAL 

2.10 

RAO 

6571 .6 

VEL 

20.007 

PTH 

3.14 

VHP 

26.272 

OPA 

-19.50 

RAP 

320.73 

ECC 

5.6437 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

56  4 

2006.46 

-20.31 

00.14 

266,53 

09.69 

7 44 

10 

2206.5 

-20.06 

79.49 

90.00 

19 

44  20 

5320.01 

27.45 

241.70 

262.97 

02.74 

21  13 

0 

4720.0 

26.16 

233.35 

100.00 

0 

10  99 

2610.90 

-29.09 

60.40 

266.94 

09.02 

9 2 

30 

2019.0 

-29.60 

59.69 

100.00 

21 

4 14 

5062.73 

29.01 

222.64 

262,74 

02.45 

22  20 

37 

4462.7 

27.66 

214.09 

110.00 

9 

30  52 

2394 .01 

-34.10 

51.40 

266.54 

90.31 

10  10 

46 

1794.0 

-33.76 

42.10 

110.00 

22 

0 90 

4060.47 

33.26 

206.59 

262.05 

01.60 

23  29 

51 

4260.5 

31.74 

197.69 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

Toe-J .0321 

TRA- 

2.4543 

TC3  -.1491 

BAU  . 5409 

SCT 

1031.0  SCR 

404.2  SC3 

31.9 

ST  432.9 

SR  429.3 

SS 

423.5 

ROE-1 .2420 

RRA 

.6769 

RC3  -.0115 

FAU  .0104] 

RRT 

-.0521  RRF 

.0470  RTF  -. 

.7033 

CRT  .7006 

CRS  .7700 

CST 

.994  5 

FOE  .4720 

FRA 

.9107 

FC3  -.0320 

BSP  2607 

see 

1139.0  R23 

-.0009  R13  . 

.7034 

LSA  690.2 

MSA  251.7 

SSA 

15.2 

BOE  1.6149 

BRA 

2.9459 

BC3  .1455 

FSP  -70 

SC] 

1032.2  SC2 

403.3  tha  170.21 

ELI  563.5 

EL2  232.7 

4LF 

44.66 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATC  NOV  i960 

hcliocentric  conic 

Rl  147. 7J  LAL  .00  LOL  60.77 

ftp  J07.53  LAP  1.00  LOP  109.99 

RC  04.294  Cl  2.50  CP  '1 .10 

Plane TOCENTRIC  conic 


90.00  6 54 

90.00  19  54 

100.00  0 17 

100.00  21  13 

110.00  9 30 

110.00  22  17 

differential  corrections 


Flight  time  02.00 


arrival  cate  FEB  13  1969 


DISTANCE  157.319 

VL  10.046  CAL  27.22  A7L  07.52  HCA  49.25  SNA  92.05  ECC  .70593  INC  2.4612  VJ  30.163 

VP  32.043  CAP  -44,07  A2P  00.30  TAL  166.03  TaP  216.00  RCA  27.07  APO  157.03  V2  35.243 

7AL  56.33  7AP  20.06  ETS  176.44  7AE  120.57  ETE  106.37  7AC  55.11  ETC  160.19  ClP  20.64 


OLA  4.14 

RAL  3.09 

RAD  6571.5 

VEL  19.544 

PTh  3,11 

VHP  25.349 

OPA  -19.09 

RAP  322.50 

ECC  5.2090 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2099.01 

-20.31 

09.12 

267.14 

09.16 

7 42  41 

2299.0 

-20.12 

00.46 

5206.36 

27.13 

239.37 

262.02 

01.57 

21  22  9 

4606.4 

25.69 

231  .00 

2631 .10 

-29.09 

69.39 

267.16 

09.34 

9 1 29 

2031.2 

-29.66 

60.59 

5030.23 

20.70 

220.27 

262.55 

01 .25 

22  37  17 

4430.2 

27.19 

211  .79 

2403.64 

-34.10 

52.15 

267.20 

09.07 

10  10  24 

1003.6 

-33.02 

42.92 

4030.53 

32.94 

204.31 

261 ,75 

00.29 

23  37  45 

4230.5 

31 .25 

195.50 

MID-COURSE  execution  ACCURACV 


ORBIT  determination  ACCURACV 


TC3 

-.1536 

BAU 

.5371 

SCT 

1078.1  SCff 

487.3  SC3 

34.2 

ST 

455.0 

SR 

4 31  .5 

SS 

441  .3 

RC3 

-.0130 

FAU  .01045 

RRT 

-.0527  HRF 

.0486  RTF 

-.7109 

CRT 

.7073 

CRS 

.7710 

CST 

.994  3 

FC3 

-.0347 

BSP 

2852 

see 

1183.1  m 

-.0011  R13 

.7190 

LSA 

722.5 

MSA 

256,3 

SSA 

15.4 

0C3 

.1541 

FSP 

-77 

SCI 

1078.5  SC2 

486.4  THA 

170.29 

ELI 

579.5 

EL2 

239.5 

AlF 

42.06 

LAUNCH  DATE  MOV  23  I960 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  tOL  €0.77 

RP  107,91  LAP  2.04  LOP  113.23 

RC  02.065  CL  2.09  CP  -J.13 


FlICHT  TIME  04.00 


arrival  CATE  FEB  15  1969 


distance  163.210 

VL  19.433  CAL  26.03  A7L  07.43  HCA  52.49  SMA  93.51  ICC  .60113  INC  2.5673  Vl  30.163 

VP  32.397  OAR  -42.22  A2P  00.44  TAL  165.91  TAP  210.40  RCA  29.02  APO  157.20  V2  35.247 

7AL  55.10  7AP  27.45  ETS  176.35  7AE  120.69  ETC  106.00  7aC  56.06  ETC  160.60  ClP  27.43 


C3  240.053 

VHL  15.519 

OLA  4 .09 

RAL  4.03  RAO  6571.4 

VEL  19.031 

PTH  3.00 

LMCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

90.00 

6 52  20 

2912.55 

-20.29 

90.05 

267.65 

00.69 

90.00 

20  3 25 

5252.32 

26.77 

236.95 

262.60 

00.41 

100.00 

0 16  7 

2642.76 

-29.07 

70.25 

267.69 

00.09 

100.00 

21  22  20 

4997.34 

20.33 

217.09 

262.30 

00.05 

110.00 

9 29  30 

2412.66 

-34.10 

52.05 

267.76 

09.45 

110.00 

22  25  26 

4000.21 

32.57 

202.02 

261.39 

70.99 

INJ  TIME 
7 41  1 

21  30  50 

9 10 

22  45  45 
10  9 51 

23  45  26 


DPA  -10.50  RAP  324.44  ECC  4.9630 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2312.6 

4652.3 
2042.0 

4397.3 

1012.7 
4200.2 


-20 . 1 7 
25.17 
-29.71 
26.67 
-33.00 
30.71 


01.39 
220.64 
61  .45 
209.49 
43.62 
193.30 


differential  CORRECTIONS 
TOC-1.0903  TRA-2.9007  TC3  -.1623 
ROE-1. 1576  RRA  .6331  RC3  -.0140 
FOE  .9096  FRA  .9016  FC3  -.0370 
60€  1.9631  BRA  2.9074  0C3  .1629 


launch  date  NOV  23  1960 

HELIOCENTRIC  CONIC 
RL  147.7)  LAL  .00  LOL  60.77 

RP  107.50  LAP  2.19  LOP  116.48 

RC  79.007  CL  3.22  CP  -1.17 

PLANE TOCENTRIC  CONIC 


C3  222.602 

VHL  14.920 

OLA  5.63 

RAL  4.92 

RAO  6571.: 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 50  25 

2924.71 

-20.27 

90.94 

90.00 

20  12  37 

5217.03 

26.36 

234.51 

100.00 

0 14  26 

2653.75 

-29.06 

7i  ,07 

100.00 

21  31  10 

4964.02 

27,92 

215.50 

110.00 

9 20  47 

2421 .00 

-34.17 

53.51 

110.00 

22  33  26 

4769.46 

32.14 

199.73 

differential  CORRECTIONS 
TOE-1.0592  TRA-2.5347  TC3  -.17)1 
ROE- 1.11 55  RRA  .6104  RC3  -.0166 
FOE  .5292  FRA  1.0141  FC3  -.0412 
80£  1.5382  BRA  2.6072  6C3  .1719 


MID-COURSE  EXECUTION  ACCURACV 
0AU  .5246  SCT  1126.1  SCR  409.7  SC3  36.0 

FAU  .01051  RRT  -.0931  RRF  .0493  RTF  -.7338 

03P  3027  see  1220.0  R23  -.0013  R13  -7339 

F5R  -04  SCI  1126.9  SC2  400.0  THA  170.37 

FLICHT  TIME  06.00 
distance  169.199 

VL  19.907  CAL  24.92  A7U  07.35  HCA  55.74  SMA  94.97 

VP  32.736  CAP  -40.46  A2P  00.91  TAL  165.01  TAP  220.74 

2AL  54.00  7AP  26.06  ETS  176.23  2AE  126.68  ETE  107.26 


VEL  10.545  PTH  3.05  VHP  23.502 
INJ  RT  ASC  INJ  A2MTH 
260.00  00.24 

262.32  79.25 

260.13  00.46 

261.90  70.05 

260.24  09.06 

260.97  77.69 

MID-COURSE  rXTCUTION  ACCURACY 
SCT  1175.9  SCR  491.4  S03  39.6 

RRT  -.0533  .Oj^  RTF  -.7402 

see  1274.5  R23  -.0016  R13  .7402 

SCI  1176.3  SG2  490.5  THA  170.45 


ORBIT  determination  accuracv 


ST 

477 

.9 

SR 

435.1 

SS 

459.5 

CRT 

.7059 

CRS 

.77)9 

CST 

.9941 

LSA 

747 

.7 

MSA 

260.5 

SSA 

15.6 

ELI 

596 

.3 

El2 

245.9 

ALF 

41  .03 

ARRIVAL 

, DATE 

FEB 

17  1969 

tee 

.65667 

INC 

2.6463 

Vl 

30.163 

RCA 

32. 

60 

APO 

157.33 

V2 

35.251 

7AC 

50. 

64 

ETC 

161 ,15 

CLP 

26.04 

DPA 

-10. 

05 

RAP 

326,32 

ECC 

4,6635 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 39  10 

2324.7 

-20.21 

02.20 

21  39  35 

4617.0 

24.6! 

226.27 

0 50  40 

2053.0 

-29.75 

62.26 

22  54  2 

4364.0 

26.10 

207 . 1 0 

10  9 0 

1021.1 

-33.92 

44.20 

23  52  56 

4169.5 

30.11 

191 .10 

SAU  .5116 
FAU  .01059 
BSP  3209 
FSP  -91 


LAUNCH  DATE  NOV  23  1960 


Flight  time  bb.oo 


HELIOCENTRIC  CONIC 


RL  147,71 

LAL 

.00 

RP  107.49 

LAP 

2.33 

RC  77.721 

CL 

3.56 

PlANETOCENTRIC  CONIC 

C3  205.779 

VHL 

14.345 

LNCH  A2MTH 

LNCH  TIME 

90.00 

6 

40  U 

90.00 

20 

2)  39 

100.00 

0 

12  34 

100.00 

21 

39  57 

110.00 

9 27  44 

110.00 

22 

41  16 

DISTANCE  175.201 

.00  LOL  €0.77  VL  20.509  CAL  23.06  A2L  07.20  HCA  50.90  SMA  96.43 

119.73  VP  33.060  CAP  -30,70  ATP  00.60  TAL  164.11  TAP  223.09 

-1.21  2AL  53.03  2AP  24.69  ETS  176.09  2AE  129.13  ETE  107.74 


differential  CORRECTIONS 
TOE-1.0707  TRA-2.5624  TC3  -.1006 
ROE-1.0733  RRA  .5075  RC3  -.0107 
FOE  .5499  FRA  1 .0470  FC3  -.0449 
BOE  1.5161  BRA  2.6289  BC3  .1019 


RAL  5.77 
INJ  LAT 
-20.24 
29.09 
-29.03 
27.49 
-34.16 
31.67 

BAU  .4994 
FAU  .010^ 
BSP  3334 
FSP  -99 


RAO  6571.2  VEL  10.006  PTH  3.01  VHP  22.757 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH  iNJ  TIME 


ST 

501 

.0 

SR 

434.2 

SS 

CRT 

.7047 

CRS 

.T720 

CST 

LSA 

773 

.9 

MSA 

264.2 

SSA 

Eli 

613 

.9 

EL2 

251 .0 

ALF 

arrival 

DATE 

FEB 

ECC 

.63263 

INC 

2.7194 

Vl 

RCA 

35. 

42 

APO 

157.43 

V2 

7AC 

60. 

44 

ETC 

161 .60 

CLP 

OPA 

-17. 

50 

RAP 

320.20 

ECC 

PO  CST  TIM 

INJ 

^ 2 LAT 

INJ 

.9930 


91.79  260.41  07.02 

232.09  261.90  70.11 

71 .04  260.40  00.05 

213.10  261.61  77.67 

94.12  260.62  00.70 

197.42  260.49  76.40 

MID-COURSE  execution  ACCURACV 
SCT  1229.6  SCR  492.3  SC3  42.9 
RRT  -.0529  RRT  .0502  RTF  -.7610 
see  1324.5  R23  -.0022  R13  .7619 
SCI  1229.9  SC2  491.5  THA  170.56 


7 37 


0 

21  40  2 
0 56  50 
2 0 
0 13 
0 15 


23 
10 

24 


2336.3  -20.24  83.12 

4502.9  23.99  223.90 

2064.2  -29.79  63.04 

4330.2  25.47  204.86 

1020.9  -33.96  44.00 

4130.3  29.47  100.90 

ORBIT  DETERMINATION  ACCURACV 

ST  527.0  SR  434.5  SS  497.8 

CRT  .7042  CRS  .7730  CST  .9936 

LSA  002.2  MSA  267.3  SSA  15.9 

Eli  633.5  EL2  257.1  AlF  37.25 
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EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  » 


LAUNCH  CATE  NOV  23  1968 


heliocentric  conic 


RL 

147.71 

LAL 

.00 

LOL 

€0 

.77 

VL 

21 . 

001 

CAL 

RP 

107.48 

LAP 

2.47 

LOP 

122 

.97 

VP 

33. 

370 

GAP 

RC 

75.571 

Cl 

3.91 

GP 

-I 

.25 

7Al 

52 

.02 

TAP 

FlIOmT  time  90.00 

distance  181 .448 
22.86  47l  87.21  MCA 


62.73  SMA  97.88 


..  88.70  Tal  163.23  Tap  225.46  PCA 

23.33  CTS  175.92  7AC  129.47  ETE  188.25 


PLAKTOCENTRIC  CONIC 


C3  190.264 

VHL 

13 

.794 

ClA  7.11 

RAl  6.58 

RAC  6571  .( 

LNCH  ATMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

45 

46 

2947.41 

-28.21 

92.60 

90.00 

20 

30 

31 

3147.37 

25.37 

229.58 

100.00 

8 

10 

30 

2674 .09 

'29.81 

7T.58 

100.00 

21 

48 

27 

4895.93 

26.93 

210.69 

110.00 

9 

26 

31 

2436.20 

-34.15 

54.69 

110.00 

22 

48 

56 

4706.58 

31.14 

195.10 

TH  2.98  VHP  21 .915  CPA 
INJ  A7MTH  INJ  TIME 

7 34  53 
21  56  18 

8 55  4 

23  10 
10 

24 


87.41 

76.98 

87.67 

76.50 

88.36 

75.12 


OIFFERENTIAL  C0R1?ECTI0N5 
T0€'1.0825  TRA-2.5894  TC3  -.1903 
TO€'1.0314  RRA  .5642  ffC3  -.0209 
rOE  .5714  FRA  1.0825  FC3  -.0489 
BCE  1.4952  BRA  2.6501  BC3  .1915 

LAUNCH  DATE  NOV  23  1968 
HELIOCENTRIC  CONIC 

LOL  60.77 
LOP  126.22 
CP  -1.30 

Dl4  7.84 
L-I  TIME 
2958.07 
5111.32 
2683.53 
4861 .09 
2442.99 
4674.39 

differential  CORRECTIONS 
TDE-1.1388  TRA-2.6597  TC3  -.2104 

ROE  -.9893  RRA  .5411  RC3  - .0233 

FOE  .5998  FRA  1.1241  FC3  -.0521 

BOE  1.5085  BRA  2.7142  BC3  .2116 


6AU  .4871 
FAU  .01076 
BSP  3453 
FSP  -107 


INJ  RT  ASC 
268.66 
261.59 
268.74 
261.18 
268.92 
259.96 

MIC-COURSe  EXECUTICM  ACCURACY 
SOT  1285.6  SCR  492.6  S03  45.7 

RRT  -.0521  RRF  .0504  RTF  -.7748 
S06  1376.7  «23  -.0030  R13  .7749 

SCI  1285.9  SC2  491.8  THA  178.66 

FlICHT  time  92.00 


3 

7 7 
7 22 


arrival 

C4TE 

FED 

21  196^ 

.60908 

INC 

2.7876 

Vl 

30.163 

> 38.26 

APO 

157.49 

V2 

55.256 

62.25 

ETC 

162.02 

ClP 

23.30 

1 -16.94 

RAP 

330.08 

ECC 

4.131  3 

CST  TIM 

iNJ 

1 2 LAT 

INJ 

2 LONG 

2347.4 

28.27 

83.93 

4547.4 

23.32 

221  .51 

2074.1 

’29.81 

63.77 

4295.9 

24.60 

202.53 

1836.2 

■34.00 

45.45 

4J06.6 

28.78 

186.69 

ORBIT  determination  accuracy 

SS  518. Q 

CST  .9935 
SSA  16.0 
AlF  35.29 

FEB  23  1969 


RL  147.71 

LAL 

.00 

RP  107.48 

LAP 

2.59 

RC  73.439 

GL 

4.28 

PLAfCTOCENTRK  CONIC 

C3  175,974 

VHL 

13.266 

LNCH  ATMTH 

LNCH  TIME 

90.00 

6 

43  8 

90.00 

20 

39  15 

100.00 

8 

8 15 

100.00 

21 

56  49 

110.00 

9 

25  7 

110.00 

22 

56  26 

DISTANCE  187.699 

VL  21.465  CAL  2J .90  A7L  87. J 5 MCA  65.48  SMA  99.32 

VP  33.666  CAP  -35.61  ATP  88.82  TAt  162.37  TAP  227.85 

TAL  51.06  tap  21.99  CTS  175.71  TAE  129.88  ETE  188.79 


RAL  7.35 
INJ  LAT 
-28.17 
24.79 
-29.78 
26.35 
-34.13 
30.55 

0AU  .4979 
FAU  .01060 
BSP  2510 
FSP  -103 


RAO  6570.9  VEL  J7.242  PTH  2.94  VHP  21.118 
INJ  LONG  INJ  RT  ASC  JNJ  ATMTH  INJ  TIME 


ST 

555 

.1 

SR 

434  .2 

CRT 

.7037 

CRS 

.7749 

LSA 

831 

.8 

MSA 

270.0 

ELI 

654 

.4 

EL2 

261  .7 

ARRIVAL 

CATE 

ECC 

.58607 

INC 

2.8520 

RCA 

41. 

11 

APO 

157,53 

TAC 

64. 

09 

ETC 

162.42 

OPA 

-16. 

36 

RAP 

331 .96 

PO  CST  TIM 

INJ 

1 2 LAT 

93.38 

227.10 

73.28 

208.26 

55.22 

192.78 


268.83 

261.15 

268.92 

260.70 

269.13 

259.39 


87.03 

75.86 
87.30 
75.55 
88.05 

73.86 


7 32  26 
22  4 26 

8 52  59 


23  17 
10  5 

24  14 


50 

50 

20 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1377.7  SCR  492.0  SC3  49.4 
RRT  -.0427  RRF  .0479  RTF  -.7858 
SC6  1462.9  R23  -.0095  R13  .7858 

SCI  1377.9  SC2  491.5  THA  179.00 


30.163 
35-258 
P 21.95 

C 3.8961 
J 2 LONG 
84 .7j 
219.11 
64  .47 
200.19 
45.98 
184.48 

ORBIT  determination  ACCURACY 


2358  - 1 

4511.3 
2083.5 
4261 .1 
1843.0 

4074.4 


-28.29 

22-60 

-29.84 

24.08 

-34.03 

28.04 


ST 

602.7 

SR 

433.1 

SS 

543.5 

CRT 

.7109 

CRS 

.7772 

CST 

.9942 

LSA 

879-0 

MSA 

270.8 

SSA 

16.5 

ELI 

693.3 

EL2 

264.8 

alf 

32.34 

LAUNCH  DATE  NOV  23  1968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  107.48  LAP  2.71  LOP  129.47 

RC  71  .328  CL  4.67  CP  -1 .36 

PLANETOCENTRIC  CONIC 
C3  162,739  VHL  12.757  OLA  8.56 


flight  TIME  94.00 
DISTANCE  194.012 

VL  21.902  CAL  20.99  ATL  87.09  MCA  68.72  SMA  100.75 
VP  33.947  GAP  -34.12  ATP  88.94  TAL  161.53  TAP  230.26 
TAL  50.15  TAP  20.65  ETS  175.44  TAE  130.37  £T£  189.36 


ARRIVAL  DATE  FEB  T5  1969 


RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 40  17 

2968.21 

-28.14 

94.12 

90.00 

20  47  48 

5074.65 

24.16 

224.60 

100.00 

8 5 47 

2692.44 

-29.75 

73.94 

100.00 

22  4 59 

4825.65 

25.72 

205.82 

210.00 

9 23  30 

2449.21 

-34.12 

55.71 

110.00 

23  3 45 

4641 .65 

29.91 

190.44 

8.06  RAO  6570.8  VEL  16.854  PTH  2.91  VHP  20.341 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


268.89 

260.64 

268.99 

260.16 

269.23 

258.75 


86.66 

74.76 
86.95 
74,21 

87.76 
72.62 


7 29  45 

22  12  23 

8 50  39 

23  25  25 


10  4 
24  21 


DIFFERENTIAL  CORRECTIONS 
TDE-1.0677  TRA-2.< 

ROE  -.9483  RRA  .! 

FOE  .6122  FRA  1.] 


tAUNCH  DATE  NOV  23  1968 
HELIOCENTRIC  CONIC 

60.77 
132.72 
-1.41 

PLANETOCENTRIC  CONIC 
C3  150.567  VHL  12.271  OLA 


TC3 

-.2009  BAU, 

.4408 

RC3 

-.0261 

FAU 

.01124 

FC3 

-.0598 

BSP 

4623 

0C3 

.2026 

FSP 

-136 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1374.0  SCR  490.8  SC3  52.7 

RRT  -.0577  RRF  .0523  RTF  -.8005 

see  1459.1  R23  .0006  R13  .8005 

SCI  1374.3  SC2  489.9  THA  178.65 

FLICHT  TIME  96.00 


ECC  .56360  INC  2.9130  Vl  30.163 
RCA  43.97  APO  157.54  V2  35.259 
TAC  65.93  ETC  162.80  CLP  20.61 

OPA  -15.76  RAP  333.85  ECC  3.6783 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2368.2  -28.30  85.46 

4474.7  21,83  216.70 

2092.4  -29,86  65.13 

4?05.7  23.30  197.85 

1849.2  -34.05  46.46 

4041.6  27.24  182.27 

ORBIT  determination  ACCURACY 

556.2 
.9922 
16.1 
32.36 


RL 

147 

.71 

LAL 

.00 

RP 

107 

.48 

LAP 

2.83 

RC 

69.241 

CL 

5.08 

DISTANCE  200.401 

VL  22.314  CAL  20.11  ATL  87.03  HCA  71.97  SMA  102.16 

VP  34.214  CAP  -32.68  ATP  89.08  TAL  160.71  T^P  232.68 

TAL  49.28  TAP  19.33  ETS  175.12  TAE  130.95  ETE  189.96 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 37  12 

2978.05 

-28 .09 

94.83 

90.00 

20  96  16 

5037.36 

23.47 

222.09 

100.00 

8 3 5 

2701.02 

-29.78 

74,57 

100.00 

22  13  4 

4789.62 

25.03 

203.36 

110.00 

9 21  41 

2455.05 

-34.10 

56.16 

110.00 

23  10  57 

4608.36 

29.21 

108.10 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0860  TRA-2.6296  TC3  -.2120  BAU  .4306 

ROE  -.9070  RRA  .4933  RC3  -.0289  FAU  .01137 

FOE  .6376  FRA  1.1888  FC3  -.0653  BSP  4596 

BOE  1.4150  BRA  2.6755  BC3  .2140  FSP  -144 


9.29  RAL  8.74  RAO  6570.6  VEL  16.489  PTH  2.87  VHP  19.587 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
268.88  86.30  7 26  50 

260.09  73.68  22  20  14 

268.99  86.62  8 48  6 

259.58  73.10  23  32  53 

269.26  87.49  10  2 36 

258.08  71.39  24  27  45 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1440.8  SCR  488.8  SC3  56.7 

RRT  -.0549  RRF  .0517  RTF  -.8115 

see  1521.5  R23  -.0014  RI3  .8115 

SCI  1441.1  SC2  487.9  THA  178.79 


ST 

596 

.5 

SR 

431 

.7 

CRT 

.6964 

CRS 

.7763 

LSA 

880 

.8 

MSA 

274 

.7 

ELI 

685 

.1 

EL2 

269 

.7 

ARRIVAL 

DATE 

ECC 

.541 

78 

INC 

2.9715 

RCA 

46. 

81 

APO 

157. 

52 

TAC 

67. 

79 

ETC 

163. 

16 

OPA 

'15. 

15 

RAP 

335. 

74 

PO  CST  TIM 

INJ 

2 LAT 

FEB  27  1969 


Vl 


INJ 


2378.0 

4437.4 
2101  .0 
4189.6 

1855.0 

4008.4 


-28.31 
21 .01 
-29.87 
22.47 
-34.07 
26.39 


30.163 

35.259 

19.28 


2 LONG 
86.18 
214.28 
65-77 
195.49 
46.92 
180.05 


ORBIT  determination  ACCURACY 


ST 

629.9 

SR 

429.3 

SS 

579.2 

CRT 

.6978 

CRS 

.7777 

CST 

.9922 

LSA 

916.7 

MSA 

275.5 

SSA 

16.3 

Eli 

712.0 

EL2 

272.0 

alf 

30.31 
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EARTH-VENUS  TRAJECTORIES  « VOL  4,  1968-69) 


launch  date  NOV  23  1966  FLIGHT  TIME  98,00  ARRIVAL  CATE  MAR  1 1969 


heliocentric  conic  distance  206,851 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL  22.702 

GAL  19.28 

A7L  86.97 

hca 

75.22 

SMA 

103.56 

ECC  .52060 

INC 

3.0278 

VI 

30.163 

RP  107.48 

LAP 

2.93 

LOP  135.97 

VP  34.468 

GAP  -31.31 

A2P  89.23 

TA|. 

159.91 

TAP 

235.13 

RCA  49.65 

APO 

157.47 

V2 

35.258 

RC  67.184 

GL 

5.50 

CP  -1 .48 

2AL  48.46 

2AP  18.02  ETS  174.72 

2AE 

131.62 

ETE 

190.61 

ZAC  69.66 

ETC 

163,50 

CLP 

17.96 

PLANE TOCENTRIC  CONIC 

C3  139.338 

VHL 

11 .804 

OLA  10.02  RAL  9.37 

RAO  6570.5 

VEL  16,145 

PTH 

2.84 

VHP 

18.854 

OPA  -14.53 

RAP 

337.63 

ECC 

3.2932 

LNCH  A7MTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

33  52 

2987,59 

-28.05 

95.53 

268.78 

85.95 

7 

23  39 

2387.6 

28.32 

86.87 

90.00 

21 

4 37 

4999.39 

22.72 

219.56 

259.49 

72.63 

22 

27  57 

4399.4 

20.13 

211 .84 

100.00 

8 

0 9 

2709.26 

-29.68 

75.18 

268.90 

86.30 

8 

45  19 

2109.3 

-29.88 

66.38 

100.00 

22 

21  1 

4752.95 

24.28 

200.89 

258.95 

72.00 

23 

40  14 

4152.9 

21 .59 

193.13 

110.00 

9 

19  39 

2460.49 

-34.09 

56.59 

269.19 

87.24 

10 

0 40 

1860.5 

-34.09 

47.34 

110.00 

23 

18  0 

4574.49 

28.45 

185.76 

25T.36 

70.20 

24 

34  15 

3974,5 

25.48 

177.84 

differential  correcticns  Mio-couRse  execution  accuracy  orbit  determination  ACCURACV 


TOE- 

-1 .0963 

TRA-2.6485 

TC3 

-.2211 

6AU 

.4162 

SOT  1503.3  SCR 

485.9 

SG3  61 .0 

ST 

660.9 

SR 

426.1 

SS 

602. 1 

ROE 

-.8661 

RRA  .4699 

RC3 

-.0320  FAU 

.01156 

RRT  -.0536  RRf 

.0515 

RTF  -.8222 

CRT 

.6979 

CRS 

.7791 

CST 

.9920 

FOE 

.6632 

FRA  1.2280 

FC3 

-.0718 

BSP 

4769 

see  1579.9  R23 

-.0022 

R13  .8223 

L5A 

951.1 

MSA 

275.8 

SSA 

16.4 

BOE 

1.3971 

BRA  2.6899 

BC3 

.2234 

FSP 

-156 

SCI  1503.6  SG2 

485.1 

THA  178.89 

ELI 

737.2 

EL2 

273.6 

alf 

28.50 

r 

LAUNCH 

DATE  NOV  1968 

flight  TIME 

100.00 

ARRIVAL 

DATE 

MAR 

3 1969 

; 

HELIOCENTRIC  CONIC 

distance  213 

.358 

RL 

147.71 

UAL  .00 

La 

60.77 

VL 

23.067 

GAL 

18.49  AZL  86.92  HCA 

78.47  SMA  104.93 

ECC 

.50010 

INC 

3.0824 

VI 

30.163 

RP 

107.48 

LAP  3.02 

LOP 

139.22 

VP 

34.708 

CAP 

'29.90  AZP  89.38  TAL 

159.14  TAP  237.60 

RCA 

52.45 

APO 

157.40 

V2 

35.257 

RC 

65.159 

Gl  5.95 

CP 

-1.55 

ZAL 

47.69 

ZAP 

16.72  ETS  174.22  ZAE 

132.38  ETE  191.31 

ZAC 

71  .54 

ETC 

163.83 

CLP 

16,65 

PLANE TOCENTRIC  CONIC 

C3  128,984  VHL  11.357  OLA  10.75  RAL  9.95  RAO  657D.4  VEL  15.821  PTH  2.80  VHP  18.142  DPA  -13.89  RAP  339,51  ECC  3,1228 


lnch  azmth 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 30  16 

2996.90 

'20.00 

96.21 

260.59 

85.62 

7 20 

13 

2396.9 

-28.32 

87.55 

90.00 

21  12  53 

4960.72 

21.91 

217,01 

250.06 

71 .60 

22  35 

34 

4360.7 

19.19 

209.39 

= 

100.00 

7 56  50 

2717.24 

-29.65 

75.77 

260.73 

85.99 

8 42 

16 

2117.2 

-29.89 

66.98 

- 

100.00 

22  20  51 

4713.61 

23.47 

190.41 

250.20 

70.94 

23  47 

27 

4115.6 

20.65 

190.75 

110.00 

9 17  24 

2465.59 

-34 .07 

56.90 

269.05 

87.01 

9 58 

29 

1865.6 

-34.11 

47.74 

110.00 

23  24  56 

4540.02 

21,63 

103.4} 

256.60 

69.02 

24  40 

36 

3940.0 

24.53 

175.62 

= 

differential 

. CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1080 

tB4-2.66T0 

TC3  -.2305 

0AU  .4021 

set  1S69.1  SCR  482.2  SC3 

65.7 

ST  693.9 

SR  422.2 

SS 

626.2 

z 

ROE  -.8257 

RRA  .4466 

RC3  -.0353 

FAU  .01170 

RRT 

0510  flRF  . 

,0510  RTF  - 

.8324 

CRT  .6984 

CRS  .7805 

CST 

.9919 

- 

FOE  .6905 

fra  1.2609  FC3  -.0790  BSP  4912 

see  1641.5  R23 

,0034  R13 

,8324 

LSA  987,8 

MSA  275.5 

SSA 

16.5 

BOE  1.3818 

0RA  2.7042 

0C3  .2332  FSP  -169 

SGI  1569.3  SG2  401.5  THA  170.99 

ELI  764.5 

El2  274.2 

ALF 

26.73 

launch  DATE  1 

W 23  1968 

Flight  time  102.00 

ARRIVAL  DATE 

MAR 

5 1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  219.917 

Rl  147.71 

LAL  .00 

La  60.77 

VL  23.411 

CAL  17,72 

AZL  86.86 

HCA  81  .71 

SMA  106.27 

ECC  .48029 

INC  3.1358 

VI 

30,163 

RP  107.49 

LAP  3.10 

LOP  142.47 

VP  34.935 

GAP  -28.70 

AZP  89.55 

TAL  158.39 

TAP  240.10 

RCA  55.23 

APO  157.31 

V2  ^ 

35.254 

RC  63.173 

CL  6.41 

GP  -1.62 

ZAL  46.96 

ZAP  15.42 

ETS  173.60 

ZAE  133.24 

ETE  192.05 

ZAC  73.43 

ETC  164.13 

CLP 

15.34 

PLANETOCENTRIC  CONIC 

C3  119.439 

VHL  10.929 

OLA  11.48 

RAL  10.49  RAO  6570.2 

VEL  15.517 

PTH  2.77 

VHP  17, 

,450 

CM 

1 

Q- 

0 

RAP  341 .40 

ECC 

2.9657 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 26  23 

3006.08 

-27.95 

96.87 

268.32 

85,29 

7 16 

29 

2406.1 

-28.31 

88.23 

90.00 

21  21  4 

4921.31 

21 .04 

214.45 

258.18 

70.60 

22  43 

5 

4321 .3 

IS, 20 

206 . 92 

100.00 

7 53  31 

2725.04 

-29.61 

76.35 

268.47 

85.69 

8 38 

56 

2125.0 

-29.89 

67.56 

100.00 

22  36  37 

4677.58 

22.60 

195.92 

257.58 

69.90 

23  54 

34 

4077.6 

19.66 

188.36 

_ 

110.00 

9 14  53 

2470.43 

-34 .05 

57.36 

268.81 

86.79 

9 56 

4 

1870.4 

-34.12 

48.12 

-■ 

110.00 

25  31  44 

4504.96 

26.75 

181.06 

235.81 

67.88 

24  46 

49 

3905.0 

23.52 

173.40 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

-1.1189 

TRA' 

-2.6824 

TC3 

'.2394 

0AU 

.3872 

SCT 

1636.2  SCR 

477.7 

SC3 

70.8 

ST 

727.8 

SR 

417.5 

SS 

651.3 

ROE 

-.7857 

RRA 

.4235 

RC3 

-.0389  FAU 

.01202 

RRT 

-.0500  Rfif 

.0505 

RTF 

-.8420 

CRT 

.6991 

CRS 

.7821 

CST 

.9917 

FOE 

.7194 

FRA 

1 .3113 

FC3 

-.0871 

BSP 

5078 

SC6 

1704.5  R23 

-.0046 

R13 

.8421 

LSA 

1025.9 

MSA 

274,5 

SSA 

16.6 

BOE 

1 .3672 

BRA 

2.7157  BC3 

.2425 

FSP 

-182 

SCI 

1636.4  SG2 

477.1 

THA 

179.09 

Eli 

793.0 

EL2 

274  ,0 

alf 

25.04 

CAUNCH 

DATE  NOV  23  I960 

flight  time 

104.00 

ARRIVAL 

DATE 

MAR 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  226.521 

RL  147.71  LAL  .00  LOL  60.77  VL  23.735  CAL  17.00  A2L  86.81  MCA  84.96  SMA  107.58  ECC  .46117  INC  3.1884  VI  30.163 

RP  107.50  LAP  3.18  LOP  145.72  VP  35.150  GAP  -27.4$  AZP  89.72  TAL  157.66  TAP  2A2. 62  RCA  57.97  APO‘l57. 20  V2  35.251 

RC  61.231  GL  6.89  CP  -1.7l  2AL  46.29  2AP  14,13  ET$  172.81  7AE  134.20  ETE  192.86  2AC  75,32  ETC  164.42  CLP  14.03 

Plane  TOCENTRIC  CONIC 


C3  110.643 

VHL 

10.SJ9  DU  il.Zl 

RAL  10.90 

RAO  6570. 

1 VEL  15.231 

PTH  2,73 

VHP  16.778 

OPA  '12.61 

RAP  343.27 

ECC 

2.8209 

lnch  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

22  11 

3015.22 

-27.90 

97,54 

267.97 

84.96 

7 12 

27 

2415.2 

'28.31 

88.89 

90.00 

21 

29  11 

4801.13 

2D. 11 

211.97 

B57.47 

69.63 

22  50 

32 

4281.1 

17.16 

204.44 

100^ 

7 

49  47 

2732.73 

-29.57 

76.92 

260.13 

85.39 

8 35 

19 

2132.7 

'29.89 

68.13 

100.00 

22 

44  17 

4630 .84 

21.67 

193.42 

256.03 

68.89 

24  1 

36 

4038.8 

18.61 

185.96 

110.00 

9 

12  7 

2475.07 

-34.03 

57,72 

260.50 

86.57 

9 53 

23 

1875.1 

-34.13 

48.48 

110.00 

23 

38  26 

4469.28 

25.02 

179.71 

254.99 

66.78 

24  52 

55 

3869.3 

22.45 

171  .17 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-J  .1255 

TRA- 

-2.6912 

TC3  -.2464 

BAU  .3699 

SCT 

1701.2  SCR 

472.4  SC3 

76.2 

ST  760.6 

SR  412.0 

SS 

676.9 

ROE  -.7462 

RRA 

.4009  RC3  -.0427  FAU  .01234 

RRT 

-.0490  RRf 

.0504  RTF 

,8514 

CRT  .6991 

CRS  .7836 

CST 

.9914 

FOE  .7495 

FRA 

1.3549  FC3  -.0965 

BSP  5351 

see 

1765.6  R23  - 

.0052  R13  , 

,8514 

LSA  1063.7 

MSA  273.1 

SSA 

16.7 

BOE  1.3504 

BRA 

2.7209  BC3  .2501 

FSP  -199 

SCI 

I70I.4  SG2 

471.8  THA  179.16 

ELI  820.8 

EL2  272.9 

ALF 

23.49 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  CATE  NOV  23  1968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  .60.77 

RP  107,51  LAP  3.24  LOP  148.97 

RC  59.338  CL  7.40  GP  “1.80 

planetocentric  conic 


VL  24.039 
VP  35.352 
ZAl  45.67 


CAL 

GAP 

ZAP 


C3  102.542 

VHL  i0.126 

OLA  12.95 

RAL  11.43 

RAD  6570.0 

VEL  14.963 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 17  40 

3024.42 

-27.84 

98.20 

267.55 

90.00 

21  37  16 

4840.15 

19.12 

209.27 

256.73 

100.00 

7 45  44 

2740.43 

'29.52 

77.49 

267.72 

100.00 

22  51  54 

4599.37 

20.68 

190.90 

256.06 

110.00 

9 9 5 

2479.59 

-34.01 

58.07 

268.11 

110.00 

23  45  1 

4432.98 

24.82 

176.36 

254.14 

differential  corrections 

TOE “1.1 362  TRA'2.1 
ROE  “.7073  RRA 
FDE  .7823  FRA  1.4013  FC3 
eOE  1.3384  BRA  2.7280  8C3 

LAUNCH  DATE  NOV  23  1968 

HELIOCENTRIC  CONIC 


FlK^HT  time  106.00 

DISTANCE  233.168 
16.30  AZL  86.76  HCA 
-26.27  AZP  89.90  TAL  1 


PTH  2.70  VHP  16.125 
INJ  AZMTH  INJ  TIME 
84,63  785 

68.70  22  57  56 

85.10  8 31  24 

67.83  24  8 33 

06.37  9 50  25 

55.71  24  58  54 

MID-COURSE  EXECUTION  ACCURACY 


ARRIVAL  CATE  MAR  9 1969 


ECC 

.44277 

INC 

3. 2403 

VI 

30 . 1 6 3 

RCA 

50 

.66 

APO 

157.07 

V2 

35.248 

ZAC 

77, 

.22 

ETC 

164 .70 

CLP 

12.75 

CPA 

'II 

.96 

RAP 

345.15 

ECC 

2.6876 

PC 

CST 

TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2424 

.4 

28.30 

89.57 

4240 

.2 

16.05 

201 .93 

2140 

.4 

29.09 

68 . 70 

3999 

.4 

17.51 

183.55 

i879 

.6 

•34 .14 

48.8  3 

3833 

.0 

21.33 

168.95 

ORBIT  determination  ACCURACY 


TC3 

'.2543 

6AU 

.3545 

SGT 

1771.7 

SGR 

466.3 

SC3 

82.2 

ST 

796.8 

SR 

405.6 

SS 

704.3 

RC3 

'.0467 

FAU 

.01265 

RRT 

-.0470 

RRF 

.0500  RTF 

-.8601 

CRT 

.7002  CRS 

.7854 

CST 

.9913 

FC3 

-.1068 

BSP 

5536 

3G6 

1832.0 

R23 

-.0066 

R13 

.8601 

LSA 

U05.4 

MSA 

270.0 

SSA 

16.0 

8C3 

.2586 

FSP 

'215 

SCI 

1771 .8 

SG2 

465,7 

THA 

179.24 

ELI 

052.1 

El2 

270.8 

ALF 

21  .94 

flight  TIME  108.00 
DISTANCE  239.850 


ARRIVAL  DATE  MAR  11  J 969 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL  24.325 

GAL  15.63 

AZL  86.71 

HCA 

91,45 

SHA 

110.12 

ECC 

.42507 

INC 

3.2921 

VI 

30.163 

RP  107.52 

LAP 

3.29 

LOP  152.22 

VP  35.543 

CAP  -25.12 

AZP  90.08 

TAL 

156.30 

TAP 

247.75 

RCA 

63.31 

APO 

156.92 

V2 

35.243 

RC  57.501 

GL 

7.93 

GP  -1.90 

ZAL  45.09 

ZAP  11,58 

ETS  170.31 

ZAE 

136.45 

ETE 

194.71 

ZAC 

79.12 

ETC 

164.96 

CLP 

i ! .42 

Planetocentric  conic 

C3  95.083 

VHL 

9.751 

OLA  13.69 

RAL  1 1 .83 

RAO  6569.9 

VEL  14.711 

PTH 

2.66 

VHP 

15.490 

DPA 

'11.31 

RAP 

347.02 

ECC 

2.5648 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  riM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

12  48 

3033.81 

-27.78 

98.88 

267.04 

84.29 

7 

3 22 

2433.8 

■28.28 

90.25 

90.00 

21 

45  19 

4798.34 

18.06 

206.65 

255.96 

67.81 

23 

5 18 

4198.3 

14.90 

199.41 

100.00 

7 

41  21 

2748.23 

-29.48 

78.06 

267.23 

04.00 

8 27  9 

2148.2 

■29.09 

S9.28 

100.00 

22 

59  27 

4359.14 

19.63 

188.38 

255.26 

67.00 

24 

15  27 

5959.1 

16.35 

101 .12 

110.00 

9 

5 46 

2484.10 

-33.99 

58.42 

267.65 

06.16 

9 

47  10 

1884.1 

'34.15 

49.18 

110.00 

23 

51  32 

4396.05 

23.77 

174 .01 

253.27 

64.88 

25 

4 48 

5796.1 

20.16 

166.73 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-I .1443 

TRA-2.7065 

TC3 

-.2605  SAU 

.3375 

SGT 

1841.)  SGR 

459.3  SG3 

88.6 

ST 

852.7  SR 

398.4 

SS 

732.6 

ROC  -.6689 

RRA  .5570 

RC3 

-.0510  FAU 

.01303 

RRT 

-.0457  RRF 

.0300  RTF 

-.8684 

CRT 

.7009  CRS 

.78  71 

CST 

.991 1 

FOE  .8170 

FRA  1.4493 

FC3 

-.1186  BSP 

5794 

500 

1897.5  R23 

-.0077  R13 

.8684 

LSA 

1147.5  MSA 

268.0 

SSA 

16.8 

BOe  1.3255 

BRA  2.7300 

BC3 

.2655  FSP 

-234 

SGI 

1841.2  5G2 

458.8  THA 

n9.30 

ELI 

883.4  EL2 

267.8 

ALF 

20.51 

LAUNCH  DATE  1 

NOV  23  1968 

FLIGHT  TIME 

110.00 

ARRIVAL 

DATE 

MAR 

13  1969 

HELIOCENTRIC  CONIC 


RL 

147,71 

LAL 

.00 

LOL 

RP 

107.54 

LAP 

3.33 

LOP 

RC 

55.726 

GL  . 

8.48 

GP 

PLANETOCENTRIC  CONIC 

C3 

88.222 

VHL 

9.393 

OLA 

LNCH  AZMTH 

LNCH 

TIME 

L' 

DISTANCE  246.565 

60.77  VL  24.594  GAL  14,99  AZL  86.66  HCA  94.69  5MA  111.33  ECC 

155.47  VP  35.722  CAP  -24.01  AZP  90.27  TAL  155.66  TAP  250.36  RCA 

'2.01  ZAL  44.57  ZAP  10.31  ETS  168.81  ZAE  137.75  £TE  195.77  ZAC 


.40809  INC  3.3440  VI  30.163 
55.90  APO  156.76  V2  35.238 
81 .02  ETC  165.21  ClP  10.12 


14.44 
TIME 
3043.53 
4755.66 
2756.29 
4518.13 
2488.68 
4358.50 


90.00  6 7 33 

90.00  21  53  23 

100.00  7 36  37 

100.00  23  7 0 

110.00  9 2 8 

no  .00  0 I 54 

differential  corrections 
TOE“I.1527  TRA-2.7091  TC3  -.2658 

ROE  -.6312  RRA  .3360  RC3  -.0555 

FOE  .8544  FRA  1.4999  FC3  -.1319 

80E  1.3142  BRA  2.7298  BC3  .2716 

LAUNCH  DATE  NOV  23  1 968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  107.56  LAP  3.36  LOP  158,72 

RC  54.021  GL  9.06  CP  -2.14 

PLANETOCENTRIC  CONIC 


RAL  12.18 
INJ  LAT 
-27.71 
16.94 
-29.43 
18.52 
-33.97 
22.65 

0AU  .3203 
FAU  .01344 
3SP  6049 
FSP  -255 


VL  24 .846 
VP  35,891 
ZAL  44.10 


RAD  6569. 
INJ  LONG 
99.59 
204.02 
78.66 
185.84 
58.78 
171.66 
MID-i 


VEL  14.476  PTH  2.63  VHP  14.874 
INJ  RT  A5C  INJ  AZMTH  INJ  TIME 


OPA  '10.66  RAP  348.88  ECC  2.4519 
PC  CST  riM  INJ  2 LAT  INJ- 2 LONG 


266.47  83.95  6 58  16 

255.16  86.97  23  12  38 

266.67  84.49  3 22  33 

254.44  66.11  24  22  18 

267.12  85.95  9 43  37 

252.38  63.69  1 J4  32 

COURSE  EXECUTION  ACCURACV 
5GT  1912.0  SGR  451.6  5G3 
RRT  -.0445  RRT  .0502  RTF 
SG6 
SGI 


2443.5 

4155. 7 
2156.3 
3918.1 

1888.7 

3758.5 


“28.26 

13.68 

“29.88 

15.14 

'34.16 

18.93 


90.96 

196.06 

69.08 

178.68 

49.54 

164.50 


ORBIT  determination  ACCURACV 


1964.6  R23  -.0090  R13 
1912.2  SG2  451.1  THA 


GAL 

CAP 

ZAP 


FLIGHT  TIME  112.00 

DISTANCE  253.308 
14.37  AZL  86.60  HCA 
-22,94  AZP  90.47  TAL  1 


C3  81.9)3 

VHL  9,051 

OLA  15.20 

RAL  12.48 

RAO  6569.6 

VEL  14.257 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 1 53 

3053.72 

-27.64 

100.32 

265.83 

90.00 

22  i 28 

4712.07 

15.76 

201.37 

254.35 

100.00 

7 31  30 

2764.71 

-29.57 

79.28 

266.04 

100.00 

23  14  32 

4476.32 

17,35 

183.29 

253.61 

110.00 

8 58  11 

2493.46 

-33.95 

59.15 

266.52 

110.00 

0 8 16 

4320.33 

21.48 

169.32 

251.47 

INJ  AZMTH 
83.58 

66.17 

84.17 
65.27 
85.73 
62.75 


95.7 

ST 

869.9 

SR 

390.2 

SS 

762.5 

.8763 

CRT 

.7019 

CRS 

.7889 

CST 

.9910 

.8763 

LSA 

1191.7 

MSA 

264.6 

SSA 

16.9 

79.36 

ELI 

916.2 

EL2 

263.9 

ALF 

19.13 

ARRIVAL 

DATE 

MAR 

15  1969 

SHA  112.51 

ECC 

.39182 

INC 

3.3964 

VI 

30.163 

TAP  253.00 

RCA 

68.42 

APO 

156.59 

V2 

35.232 

i ETE  196.95 

ZAC 

82.92 

ETC 

165.45 

CLP 

8.80 

1 VHP  14.275 

DPA 

-10.01 

RAP 

350 . 73 

ECC 

2.5481 

1 INJ  TIME 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

6 52  46 

2453.7 

“ 

28.24 

91 .71 

23  20  0 

8 17  35 

24  29  8 

9 39  45 
1 20  16 


differential  CORRECTIONS 
TOE-1.1614  TRA-2.7088  TC3  -.2702  8AU  .3051 

ROE  -.5941  RRA  .3157  RC3  -.0602  FAU  .01390 

FDE  .8949  FRA  1.5532  FC3  -.1469  BSP  6511 

0OE  1.3045  BRA  2.7272  8C3  .2768  FSP  -278 


MID-COURSE  EXECUTION  ACCURACV 
SCI  1984.3  SGR  443.0  SC3  103.3 
RRT  -.0436  RRF  .0509  RTF  -.8838 
5G6  2033.2  R23  -.0104  RJ3  .8836 
SGI  1984.4  SG2  442.5  THA  179.41 


4112.1 
2164.7 

3876.3 
1893.5 

3720.3 
ORBIT  OETERMINA 
ST  908 . 5 SR 
CRT  .7031  CRS 
LSA  1238.0  MSA 
ELI  950.4  El2 


12.41 

29.87 

13.87 
34.17 
17.66 


194 .29 
70.51 
176.22 
49.91 
162.28 


TION  ACCURACV 
381 .2  SS  794.0 
.7907  CST  .9908 
260 . 5 SSA  16.9 
259.1  ALF  17.81 


139 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATE  1^  1968  TlIGhT  TJME  114.00  AffffIVAL  CA^E  J7  J569 


HELIOCENTRIC  CONIC  distance  ?60.07a 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL  25.082 

CAL  13.79 

A7l  86.55 

HCA 

101 .18 

SMA 

113.64 

zee 

.37625 

INC 

3.4496 

VI 

30 . 1 6 3 

RP  107.58 

LAP 

3.38 

LOP  161 .97 

VP  36.049 

CAP  '21.90 

ATP  90.67 

tal 

154.48 

TAP 

255.66 

RCA 

70.89 

APO 

156.40 

V2 

35.226 

RC  52 . 393 

CL 

9.67 

CP  -2.28 

Tal  43,69 

TAP  7.82 

ETS  163.55 

tae 

140.69 

ETC 

198.27 

TAC 

84  .82 

ETC 

165.67 

ClP 

7 .4g 

Planetocentric  conic 

C3  74.117 

VML 

8.725 

CLA  15.96 

RAL  12.74 

RAC  6569.5 

VEL  14.052 

PTH 

2.56 

VHP 

13.694 

CPA 

-9.38 

RAP 

352.56 

zee 

2.2527 

lnch  atmth 

lnch  time 

L-I  TIME 

IHJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

55  45 

3064.57 

-27.55 

101.11 

265.12 

83.20 

6 

46  50 

2464.6 

28.21 

92.50 

90.00 

22 

9 37 

4667.52 

14.52 

198.69 

253.53 

65.42 

23 

27  25 

4067.5 

11  .08 

191  .69 

100.00 

7 

25  58 

2773.65 

-29.31 

79.93 

265.35 

83.83 

8 

12  12 

2173.7 

29.85 

71  .17 

100.00 

23 

22  6 

4433.67 

16.12 

100  JZ 

252.76 

64.48 

24 

35  59 

3833.7 

12.55 

1 73.75 

110.00 

8 

53  53 

2498.55 

-33.92 

59.55 

265.85 

85.50 

9 

35  32 

1898.6 

34.17 

50.31 

no.oo 

0 

14  36 

4281 .53 

20.25 

166.98 

250.56 

61 .86 

1 

25  57 

3681 .5 

16.33 

160.05 

OirrEffENTIAL  COffffECTJONS  tXCtutiON  ACCUffACV  OffBIT  CETEflNiNATION  ACCUffACv 

TOe-1.1705  TRA-2.7060  TC3  -»2733  BM)  ,ZB^9  SCT  2057,9  9W  433.6  SC3  111.7  ST  947.9  SP  371.2  5S  827.4 

ffOC  -.5575  WA  .2964  ffC3  -.0652  FAU  .01441  WT  -.0431  «RF  .05^  RTF  -.8909  CffT  .7044  CR5  .7925  CST  .9907 

roe  .9389  fra  1.6096  FC3  -.1639  8SP  6574  SCO  2103.1  S23  -.0121  3 .8909  lSA  1286.6  MSA  255 .8  SSA  16.9 

60e  1.2965  0RA  2.7222  0C3  .2810  F9P  -303  SCI  2058.0  SC2  433. f THA  179.46  ELI  986.0  El2  253.3  Atr  16,54 

launch  date  NOV  23  1968  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  266.859 


RL  147.71  LAL  .00  LOL  i 

60.77 

VL  25.304 

CAL  13.23 

ATL  86.50  HCA  104.42 

SHA 

114,74 

ECC  .36137 

INC 

3.5040 

VI 

30.163 

- 

RP  107.60  LAP  3.39 

LOP  165.22 

VP  36.196 

CAP  -20.90  A2P  90.9T 

tal  153.94 

TAP 

258.36 

RCA  73.28 

APO 

156.21 

V2 

35.219 

' 

RC  50.852  CL  10.31 

CP 

-2.43 

tal  43.33 

ZAP  6.62  ETS  196.62  ZAC  U2.34 

ETE 

199.76 

TAC  86 . 71 

ETC 

165.89 

CLP 

6.16 

pl/netocentric  conic 

C3  70.798  VHL  8.4|4 

OLA 

16.74 

RAL  12.94 

RAD  6569.4 

VCL  13.862  PTM  2.53 

VHP 

13.131 

OPA  -8 . 75 

RAP 

354.41 

ECC 

2.1652 

LNCH  ATMTH  LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

iNJ  RT  ASC 

iNJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

- 

90.00  5 49  8 

3076.26 

-27.46 

101.95 

264.35 

82.79 

6 

40  24 

2476.3 

- 

28 . 1 7 

93.35 

90.00  22  17  52 

4621 

.94 

13.21 

195.90 

252.70 

64.73 

25 

34  54 

4021 .9 

9.70 

189.06 

100.00  7 19  59 

2783.29 

-29.23 

80.64 

264.60 

83.46 

8 

6 22 

2183.3 

- 

29.83 

71  .69 

- 

100.00  23  29  43 

4390 

.14 

14.82 

178.14 

251 .90 

63.74 

24 

42  55 

3790.1 

11.18 

171  ,24 

llO.OO  8 49  13 

2504 

.09 

-33.89 

59.98 

265.14 

85.25 

9 

30  57 

1904.1 

- 

34.18 

50.74 

110.00  0 20  54 

4242 

.10 

18.97 

164,64 

249.63 

61 .02 

1 

31  36 

3642.1 

14.96 

157.82 

oirreRENTiAL  corrections 

MIO-COURSC  CiSCUTION  ACCURACY 

ORBIT  determination  ACCURACr 

i 

TOC- 1.1803  TRA-2.7006 

TC3  - 

.2751 

BAU  .2688 

SCT  2152.6  SC«  425.4  SC5  ; 

120.8 

ST  989.0 

SR 

360.1 

SS 

862.9 

_ 

ROC  -.5216  RRA  .2779  RC3  - 

.0703  FAU  .01498 

RRT 

.0454  RRT  . 

.0547  RTF  - 

.8976 

CRT  .7058 

CRS 

.7942 

CST 

.9906 

E 

FDE  .9869  FRA  1.6695 

FC3  - 

.1831 

BSP  6836 

see  2174.2  «25 

.0141  R13 

.8976 

LSA  1337.6 

MSA 

250,6 

SSA 

16.9 

1 

BOC  1 .2904  ^A  2.7149  BC3 

.2840 

FSP  -330 

SCI  2132.7  SC2  422.9  THA  179.49 

Eli  1023.2 

El2 

246.6 

alf 

15.33 

1 

LAUNCH  CATC  NOV  23  1968 

flight  TIME  118.00 

ARRIVAL 

. CATE 

HAR 

21  1969 

: 

HELIOCENTRIC  CONIC 

DISTANCE  273.661 

RL  1A7.7I  LAL  .00 

LOL 

60.77 

VL  25.512 

CAL  12.69 

ATl  86.44 

HCA  107.66 

SMA 

115.80 

ECC  .34718 

INC 

3.5600 

VI 

30.163 

RP  107.62  LAP  3.39 

LOP  168.46 

VP  36.335 

CAP  -19.92 

ATP  91 .08 

tal  153.44 

TAP 

261 .10 

RCA  75.60 

APO 

156.00 

V2 

35.21 1 

RC  49.405  CL  10.97 

CP 

-2.61 

tal  43.03 

TAP  5.48 

ETS  152.06 

TAE  144.10 

ETE 

201 .45 

TAC  88.59 

ETC 

166,10 

CLP 

4 ,82 

Planetocentric  conic 

C3  65.920  VHL  8.119 

DLA 

17.53 

RAL  13.09  RAO  6569.3 

VEL  13.685 

PTH  2.50 

VHP 

12.584 

OPA  -8.14 

RAP 

356.24 

ECC 

2.0849 

LNCH  ATMTH  LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ 

2 LONG 

- 

90.00  5 41  58 

3089.03 

-27.34 

102.86 

263.53 

82.34 

6 

33  27 

2489.0 

'28.12 

94.28 

z 

90.00  22  26  16 

4575 

.24 

11.84 

193.24 

251.87 

64 .09 

23 

42  31 

3975.2 

8.26 

186.39 

- 

100.00  7 13  31 

2795.82 

-29.15 

81.41 

263.79 

83.07 

8 

0 4 

2193.8 

- 

■29.80 

72.67 

- 

100.00  23  37  25 

4345 

i.68 

13.47 

175,53 

251 .04 

63.06 

24 

49  50 

3745.7 

9.75 

1 68 . 72 

110.00  8 44  9 

2510.23 

-33.86 

60.45 

264.37 

84.97 

9 

25  59 

1910.2 

- 

■34.18 

51  .22 

110.00  0 27  11 

4202.03 

17.63 

162.31 

248.71 

€0.23 

1 

37  13 

3602.0 

13.54 

155.59 

differential  corrections  mid-C0U?se  execution  accuracv  orbit  determination  ACCURACY 

TOE-1. 1904  TRA-2.6921  TC3  -.2753  BAU  .2517  SCT  2207,9  SCR  412.4  SC3  130.8  ST  1031.1  SR  348.0  SS  900.5 

ROE  -.4863  RRA  .2606  RC3  -.0757  FAU  .01560  RRT  -.0449  RRF  .0585  RTF  -.9059  CRT  .7072  CRS  .7958  CST  .9906 

FOE  1.0393  FRA  1.7330  FC3  -.2049  BSP  7l07  SC6  2246.1  R23  -.0164  R13  .9040  LSA  1391.0  MSA  244.9  SSA  16.9 

0OE  1.2859  BRA  2.7047  8C3  .2856  FSP  -360  SCI  2208.0  SC2  412.0  THA  179.50  ELI  1061.7  EL2  239.0  AlE  14.16 

LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  120.00  ARRIVAL  DATE  MAR  23  1969 

heliocentric  conic  distance  280.474 

Rl  147.71  LAL  .00  LOL  60.77  VL  25.707  GAL  12.18  A2L  86.38  HCA  110.90  SMA  116.82  ECC  .33367  INC  3.6180  V]  30.163 

RP  107,65  LAP  3.38  LOP  171.71  VP  36.463  CAP  -18.98  ATP  91.29  TAl  152.97  TAP  263.86  RCA  77.84  APO  155.79  V2  35.202 

RC  48.064  CL  11.67  OP  -2.80  TAL  42.78  TAP  4.45  ETS  141.59  TAE  145.97  ETC  203.40  TAC  90.46  ETC  166.30  CLP  3.46 

planetocentric  conic 


C3  61.452 

VHL 

r.639 

OLA  10.53  RAL  13.20 

RAD  6569. 

1 VEL  13.521 

PTH  2.47 

VHP  12.053 

OPA  -7.55 

RAP 

358.06 

ECC 

2.0113 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

p INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

34  IJ 

3103.12 

-27.21 

103.00 

262.64 

01.05 

6 25 

54 

2503.1 

■28  .06 

95.31 

90.00 

22 

34  52 

4527.32 

10.40 

190.45 

251 .04 

63.51 

23  50 

19 

3927.3 

6.76 

183.66 

100.00 

7 

6 29 

2005.46 

-29.05 

02. T6 

262.93 

02.63 

7 53 

15 

2205.5 

■29.77 

73.53 

100.00 

23 

45  15 

4300.21 

12.05 

172,90 

250.10 

62.44 

24  56 

55 

3700.2 

8.27 

166.16 

110.00 

8 

30  59 

2517.13 

-33.01 

60.99 

263.55 

04.65 

9 20 

36 

1917.1 

34.18 

51  .76 

110.00 

0 

33  30 

4161 .31 

16.24 

159.97 

247.70 

59.50 

1 42 

52 

3561.3 

12.07 

153.34 

differential  CORRECTIONS 

MID-COURSE  E«CUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.2011 

TRA- 

-2.6006 

TCS  -.2757  BAU  .2345 

SCT  2203.5  SCR 

400.7  SC3 

14]  .0 

ST  1074.3 

SR 

334.8 

SS 

940.6 

ROE  -.4515 

RRA 

.2444 

RC3  -.0013  FAU  .01630 

RRT 

-.0402  RRF 

.0642  RTF  - 

.9099 

CRT  .7003 

CRS 

.7970 

CST 

.9905 

FOE  1.0969 

FRA 

1.600T  FCJ  -.2296  BSP  7376 

see  2310.4  R23  - 

.0190  R13 

.9100 

LSA  1447.0 

MSA 

238.7 

SSA 

16.9 

BOE  1.2831 

BRA 

2.6917 

BC3  .2653 

FSP  -393 

SCI 

2203.6  SC2 

400.2  THA  179.50 

Eli  1101.4 

EL2 

230.5 

ALF 

13.03 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


iUNCH  CATE  NOV  23  1966 

FLIGHT  TIME  122.00 

arrival  cate 

HAff 

75  1969 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00 

LOL  60.77 

VL  25.669 

DISTANCE  267.296 

gal  11.69  A7L  66.32  HCA  114.13 

SNA 

117.79 

zee  .32061 

INC  5.6765 

VI 

30.163 

RP  107.66  LAP  3.36 

LOP  174.95 

VP  36.563 

GAP  -16.07 

A7P  91.51 

TAL  152.53 

TAP 

266.66 

RCA  60.00 

APO  155.56 

V2 

35.194 

RC  46.639  GL  12.40 

CP  -3.02 

7AL  42.59 

ZAP  3.67 

ETS  125.33 

7AE  147.94 

ETE 

205.66 

7AC  92.32 

ETC  166.50 

CLP 

2.09 

planetocentric  conic 

C3  57.365  VHL  7.574 

ClA  19.14 

RAL  13.24 

RAO  6569.0 

VEL  13.369 

PTH  2.44 

VHP 

11.536 

OPA  -6.99 

RAP  359.66 

zee 

1 .944] 

LNCH  A/MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  5 25  42 

3116.66 

-27.06 

105.00 

261 .71 

61.31 

6 

17  41 

2516.9 

-27.96 

96.46 

90.00  22  43  44 

4476 .01 

6.69 

167.62 

250,22 

63.00 

23 

56  22 

3676.0 

5.20 

160.66 

100.00  6 56  52 

2616.47 

-26.93 

63.21 

262.02 

62.14 

7 

45  50 

2216.5 

-29.72 

74.50 

100.00  23  53  16 

4253.71 

10.57 

170.23 

249.33 

61 .66 

25 

4 9 

3653.7 

6.73 

163.55 

110.00  6 32  40 

2524.96 

-33.76 

61.59 

262.69 

64.30 

9 

14  45 

1925.0 

-34 . 16 

52.37 

110.00  0 39  52 

4119.91 

14.60 

157.63 

246.67 

56.63 

1 

46  32 

3519.9 

10.56 

151  .09 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACT 


TDE-1 .2135 

TRA-2.6671 

TC3  - 

.2707 

BAU 

.2160 

SGT  2360.5  SGR  : 

366.3  SG3  153.9 

ST 

1119.5 

SR  320.4 

SS 

963.7 

ROE  -.4172 

RRA  .2296 

RC3  - 

.0670 

FAU 

.01706 

RRT  - 

.0534  RRF 

.0725  RTF 

.9156 

CRT 

.7093 

CRS  .7976 

CST 

.9905 

FOE  1,1607 

FRA  1.6733 

FC3  - 

.2574 

BSP 

7630 

SGB  2392.3  R23  - 

.0222  B13 

.9156 

LSA 

1506.5 

MSA  232.1 

SSA 

16.6 

BOE  1.2652 

BRA  2.6770 

BC3 

.2643 

FSP 

-429 

SGI  2360.6  SG2  : 

367.7  THA  179.46 

Eli 

1143.3 

EL2  221 .2 

alf 

11  .93 

LAUNCH  DATE  NOV  23  1966 

flight  TI>C  124.00 

ARRIVAL  DATE 

MAR 

27  1969 

HELIOCENTRIC  CONIC 

DISTANCE  294.: 

124 

RL  147.71 

LAL  .00 

LOL 

60.77 

VL 

26.059 

gal  11.22 

A7L  66.26 

HCA  117.37 

SNA  116.72 

ECC 

.30661 

INC  3.7421 

VI 

30.163 

RP  107.71 

LAP  3.32 

LOP  178.19 

VP 

36.695 

CAP  -17.19 

ATP  91.72 

TAL  152,13 

tap  269.50 

RCA 

62.06 

APO  155.36 

V2 

35.164 

RC  45.742 

GL  13.17 

CP 

-3.27 

7AL 

42.47 

ZAP  3,34 

ETS  102.76 

7AE  149.96 

ETE  206.32 

ZAC 

94.17 

ETC  166.70 

CLP 

.70 

PLANETOCENTRIC  CONIC 

C3  53.631 

VHL  7.323 

OLA 

19.96 

RAL 

13.24 

RAD  6566,9 

VEL  13.226 

PTH  2.42 

VHP  11. 

.040 

OPA 

-6.46 

RAP  1,65 

ECC 

1 .6626 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  mr 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 16  27 

3136.61 

-26.87 

106.26 

260.73 

60.70 

6 6 

43 

2536.6 

-27.66 

97.74 

90.00 

22  52  57 

4427 

.12 

T.30 

164.72 

249.42 

62.57 

24  6 

44 

3627.1 

3.57 

176.03 

100.00 

6 SO  33 

2633 

.13 

-26.79 

64.26 

261 .07 

61.60 

7 37 

46 

2233.1 

'29.65 

75.56 

100.00 

0 5 27 

4205.63 

9.02 

167.53 

246.50 

61.36 

1 15 

33 

3605.6 

5.13 

160.90 

110.00 

6 26  U 

2533.95 

-33.70 

62.29 

261 .60 

63.69 

9 6 25 

1933.9 

-34.16 

53.06 

110.00 

0 46  19 

4077 

.77 

13.30 

155.26 

245.96 

56.22 

i 54 

17 

3477.6 

9.00 

146.62 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACr 


CRB  IT  DETERMINATION  ACCURACT 


TDE-1 .2225 

TRA-2.6467 

TC3 

-.2635  BAU 

.2003 

SGT  2432.7  SGR 

375.2  SG3 

167,1 

ST 

1162.7 

SR 

304.6 

55 

1029.0 

ROC  -.3631 

RRA  .2164 

RC3 

-.0929  FAU 

.01794 

ART  -.0632  RRF 

.0650  RTF 

-.9209 

CRT 

.7066 

CRS 

.7976 

CST 

.9905 

FOE  1.2303 

FRA  1.9499 

FC3 

-.2697  BSP 

7974 

SGB  2461.5  R23 

-.0254  R13 

.9209 

LSA 

1566.0 

MSA 

225.3 

SSA 

16.7 

BOE  1.2611 

BRA  2.6555 

BC3 

.2794  FSP 

-471 

SGI  2432.6  SG2 

374.5  THA 

179.43 

ELI 

1163.2 

El2 

211.1 

alf 

10.67 

UNCH  DATE 

NOV  23  1966 

flight  time 

126.00 

ARRIVAL 

CATE 

MAR 

29  1969 

HELIOCENTRIC  CONIC 


DISTANCE  300.954 


RL 

147 

.71 

LAL 

.00 

LOL 

60, 

.77 

VL 

26. 

216 

CAL 

10.76 

AZL 

66 

.19 

HCA 

120 

.60 

SMA 

119 

.61 

ECC 

.29703 

INC 

3.6095 

VI 

50. 

.163 

RP 

107 

.74 

LAP 

3.26 

LOP 

161 

.43 

VP 

36. 

796 

GAP 

-16.34 

AZP 

91 

.94 

tal 

151 

.76 

tap 

272, 

.36 

RCA 

64 

.06 

APO 

155, 

.14 

V2 

35. 

174 

RC 

44. 

762 

GL 

13.97 

CP 

-3, 

.56 

ZAL 

42.40 

ZAP 

3.63 

ETS 

79, 

.39 

ZAE 

152 

.06 

ETE 

211 

.47 

ZAC 

95 

.99 

ETC 

166, 

,90 

Q. 

.72 

planetocentric  conic 


C3  50.226 

VHL  7.067 

OLA  20.63 

PAL  13.16 

RAD  6566.6 

VEL  13,099 

PTH  2.39 

VHP  10.557 

OPA  -5.97 

RAP  3.43 

zee  1 ,6266 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 6 16 

3156.63 

-26.64 

107.70 

259.70 

60.02 

5 58  53 

2556.6 

-27.74 

99.21 

90.00 

23  2 39 

4374.33 

5.64 

161.73 

246.65 

62.20 

24  15  33 

3774.3 

1 .87 

175.06 

100.00 

6 41  29 

2649 .62 

-26,62 

65.49 

260.07 

60.96 

7 26  56 

2249.8 

-29.57 

76.81 

100.00 

0 14  3 

4156.56 

7.41 

164.77 

247.66 

60.96 

1 23  19 

3556.6 

3.46 

158.18 

110.00 

6 19  6 

2544.31 

-33.62 

63.09 

260.67 

63.43 

9 1 32 

1944.3 

-34.16 

53.69 

110.00 

0 52  53 

4034.65 

11.75 

152.93 

245.07 

57.67 

2 0 6 

3434.9 

7.40 

146.54 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACT 


TDE- 

1 .2372 

TRA- 

-2.6266 

TC3 

-.2554 

BAU 

.1639 

SGT 

2506.6 

SGR 

361.7  SG3 

161 .6 

ST 

1210.4 

SR 

287.4 

SS 

1076,6 

ROE 

-.3493 

RRA 

.2046 

RC3 

-.0990 

FAU 

.01666 

RRT 

-.0764 

RRF 

.1018  RTF 

-.9261 

CRT 

.7080 

CRS 

.7966 

CST 

.9906 

FOE 

1 .3089 

FRA 

2.0334 

FC3 

-.3252 

BSP 

6222 

see  2534.7  R23 

-.0297  R13 

.9262 

LSA 

1631  .9 

MSA 

218.0 

SSA 

16.5 

BOE 

1 .2656 

BRA 

2.6346 

BC3 

.2739 

FSP 

-515 

SGI 

2506.9 

SG2 

360.6  THA 

179.36 

Eli 

1227.9 

El2 

200.1 

alf 

9.60 

LAUNCH  DATE  NOV  23  1966 


flight  time  126.00 


ARRIVAL  DATE  MAR  31  1969 


HELIOCENTRIC  CONIC 


DISTANCE  Xil.JS* 


RL 

147 

.71 

LAL 

.00 

LOL 

60 

.77 

VL 

26 

.366 

CAL 

10, 

.35 

AZL 

66, 

.12 

HCA 

123. 

.65 

SMA 

120 

.46 

ECC 

.26606 

INC 

3.6816 

VI 

30.163 

RP 

107 

.77 

LAP 

3.22 

LOP 

164 

.67 

VP 

36, 

.694 

GAP 

-15. 

.51 

AZP 

92. 

.16 

tal 

151 

.43 

TAP 

275 

.27 

RCA 

66.00 

APO 

154. 

.92 

V2 

35.164 

RC 

43.! 

971 

GL 

14.62 

GP 

-3 

.66 

ZAL 

42.40 

ZAP 

4. 

.44 

ETS 

61. 

,75 

ZAE 

154, 

.14 

ETE 

215 

.23 

ZAC 

97.60 

ETC 

167. 

.10 

CuP 

-2.17 

PLANETOCENTRIC  CONIC 


C3  47.132 

VHL  6.665 

OLA  21.70 

RAL  13.06 

RAO  6568.8 

VEL  12.981 

PTH  2.37 

VHP  10.089 

DPA  -5.53 

RAP  5.20 

ECC  1 .7757 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 55  0 

3180.13 

-26.35 

109.35 

258.62 

79.24 

5 48  0 

2560.1 

-27.57 

100.89 

90.00 

23  12  56 

4319.24 

3.68 

178.64 

247.91 

61.93 

24  24  57 

3719.2 

.09 

172.00 

100.00 

6 31  30 

2866.97 

-28.41 

86.87 

259.03 

80.28 

7 19  19 

2269.0 

-29.46 

76.23 

100.00 

0 23  5 

4J05.63 

5.71 

161.93 

246,90 

60.61 

1 31  30 

3505.6 

1.75 

155.38 

110.00 

6 11  26 

2556.33 

-33.52 

64.01 

259.92 

82.89 

8 54  2 

1956.3 

-34.14 

54.82 

UO.OO 

0 59  38 

3991 .04 

10.14 

150.55 

244.21 

57.18 

2 6 9 

3391  .0 

5.74 

144 .22 

differential  corrections 
TOE-1.2530  TRA-2.6056  TC3  -.2459  BAU  .1666 

ROE  -.3155  RRA  .1951  RC3  -.1053  FAU  .01966 

FOE  1.3966  FRA  2.1234  FC3  -.3651  BSP  6463 

aOE  1.2921  BRA  2.6126  BC3  .2675  FSP  -563 


MID-COURSE  EXECUTION  ACCURACV 
SOT  2565.6  SCR  347,6  SG3  197.9 
RRT  -.0957  RRF  .1253  RTF  -.9309 
see  2606.9  R2^  -.0346  R13  .9309 

SGI  2565.6  SC2  346.1  THA  179.25 


ORBIT  DETERMINATION  ACCURACV 
ST  1259.6  SR  266 . 5 5S  1132.1 

CRT  .7050  CRS  .7937  CST  .9907 

LSA  1701.7  MSA  210.7  SSA  16.3 

Eli  1274.1  EL2  166.3  AlF  6.74 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  DATE  1 

NOV  23  1966 

Flight  time  i: 

50.00 

arrival 

DATE 

APR 

2 1969 

heliocentric  CONIC 

DISTANCE  314.611 

Rl  147.71 

LAL  *00 

LOL  60.77 

VL  26.505 

GAL  9.95 

ATL  86.04 

HCA 

127.06 

SMA 

121 .26 

ECC  .27572 

INC 

3.9593 

VI 

30.163 

RP  107.60 

LAP  3.16 

LOP  187.90 

VP  36.983 

GAP  -14.71 

ATP  92.39 

TAL 

151  .14 

tap 

278.20 

RCA  67.63 

APO 

154.70 

V2 

35.153 

»C  43.319 

CL  15.71 

OP  -4.26 

TAL  42.47 

TAP  5.60 

ETS  50.41 

TAE 

156.16 

ETE 

219.77 

TAC  99.56 

ETC 

167.32 

CLP 

'3.65 

PLANETOCEKTRIC  CONIC 

C3  44.323 

VHL  6.656 

DLA  22.60 

RAL  12.88 

RAO  6568.7 

VEL  12.872 

PTH 

2.34 

VHP 

9.637 

CPA  -5.15 

RAP 

6.95 

ECC 

1 .7294 

UNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 ATMTH 

IN. 

1 time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 42  25 

3207.31 

-25.99 

111.26 

257.48 

78.35 

5 

35  53 

2607.3 

- 

27.34 

102.65 

90.00 

23  24  6 

4261 .20 

2.01 

175.39 

247.22 

61.75 

24 

35  9 

3661  .2 

-1 .76 

166.77 

100.00 

€ 20  28 

2S9i  .16 

-28.14 

88.47 

257.96 

79.48 

7 

8 39 

2291 .2 

- 

29.31 

79.86 

100.00 

0 32  42 

4052.58 

3.93 

159.00 

246.16 

60.34 

1 

40  15 

3452.6 

-.05 

152.47 

110.00 

8 3 1 

2570.33 

-33.40 

65.09 

258.94 

62. 2€ 

6 

45  52 

1970.3 

- 

34.11 

55.92 

no. 00 

1 6 38 

3946.18 

8.47 

348.14 

243.37 

56,76 

2 

12  24 

3346.2 

4.04 

141 .66 

OirrEffCNTUL  CORRECTIONS  MIC-COUR^  EXECUTION  ACCURACV  ORBIT  CETERMINA TIOi  ACCURACY 

TDE-1.?657  TR/-2.5759  TC3  -.230?  BAU  .1516  SCT  2654.6  SGR  333.6  SC3  215.7  ST  1306.0  SR  247.6  S5  1186.6 

ROe  -.2613  RRA  .1677  RC3  -.1116  TAU  .02106  RRT  -.1251  RRT  ,1587  RTF  -.9355  CRT  .6963  CRS  .7677  CST  .9906 

FOE  1 .4937  FRA  2.2165  rC3  -.4117  BSP  6603  SC6  2675.5  -.0402  RI 3 .9356  tSA  1771.5  MSA  203.5  SSA  16.0 

0OE  1.2966  BRA  2.5627  SC3  .2559  FSP  -620  SGI  2654,9  SG2  531 .1  TNA  179.06  Ell  1317.6  EL2  175.8  AlF  7.66 

LAUNCH  DATE  NOV  23  1966  PLIGHT  TIME  132.00  ARRIVAL  DATE  APR  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  321.433 

RL  147.71  LAL  .00  LOL  60.77  VL  26.633  CAL  9.57  A7t  85.96  HCA  130.29  SMA  122.02  ECC  .26594  INC  4.0436  Vi  30.163 

RP  107.64  LAP  3.06  LOP  191.13  VP  37.064  GAP  -13.94  ATP  92.62  7AL  150.66  TAP  261.17  RCA  69.57  APO  154.48  V2  35.J4J 

RC  42.634  CL  16.65  CP  -4.69  7AL  42.6C  TAP  6.97  ETS  43.30  ?AE  156.06  ETE  225.22  TAC  101.34  ETC  167.55  CLP  -5.16 

PLANETOCEKTRIC  CONIC 

C3  41.763  6.464  OLA  23.54  RAL  12.64  RAO  6568.6  VEL  12.773  PTH  2-32  VHP  9.200  OPA  -4.64  RAP  8.69  ECC  1.6876 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  IHJ  LONG  INJ  RT  ASC  INJ  ATNTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 28  10  3239.54  -25.53  113.50  256.29  77.31  5 22  9 2639.5  -27.02  105.15 

90.00  23  36  29  4199,25  .01  171,94  246.60  61.68  24  46  28  3599.2  - 3.77  165.30 

100*00  689  2917,16  -27,81  90.33  256.84  76.56  65646  2317.2  '29*10  61.77 

100.00  0 43  7 3996.85  2,05  155.93  245.47  60.17  1 4944  3396.9  -1.94  149.41 

no. 00  7 53  46  2586.70  -33.24  66,34  297.94  81.54  8 36  53  1966.7  - 34.0  5 57.19 

nO.OO  1 13  58  3900.08  6.75  145.69  242.56  56.41  2 18  59  3300.1  2.28  139.45 

DIFFERENTIAL  CORRECTIONS  MJO-COURSC  EXECUTION  ACCURACV 

toe-1.2805  TRA-2.5439  7C3  -.2122  0AU  .1358  SGT  2722.6  SGR  320.1  SC3  235.3  ST  1353.8  SR  224,9  SS  1249.9 

ROE  -.2466  RRA  .1828  RC3  -.1185  FAU  .02239  RRT  -.1658  RRF  .2041  RTF  -.9398  CRT  .6663  CRS  .7769  CST  .9909 

FOE  1.6031  FRA  2,3212  FC3  -.4640  BSP  9124  SC8  2741.4  R23  -.0468  R13  .9399  LSA  1845.6  MSA  196.5  SSA  15. 6 

80E  1.3041  BRA  2.5505  0C3  .2431  FSP  -683  SGI  2723.1  SG2  315.6  THA  178.67  ELI  1362.7  El2  162.5  AlF  6.60 


launch  date  NOV  23  1966 

Flight  time  134.00 

ARRIVAL  DATE 

APR 

6 1969 

HELIOCENTRIC 

CONIC 

DISTANCE  328.247 

INC  4.1367 

30.163 

RL  147.71 

LAL  *00 

LOL  60.77 

VL 

26.753 

GAL  9.21 

ATL  85.86 

HCA  133,51 

SMA 

122.75 

ECC  .25674 

VI 

- 

RP  107.07 

LAP  3 .00 

LOP  194.36 

VP 

37.13S 

CAP  -13.18 

ATP  92.85 

TAL  150.66 

tap 

284 

.17 

RCA  91 .23 

APO  154.26 

V2 

35.129 

RC  42 . 524 

GL  17.64 

GP  -5.20 

TAL 

42.60 

TAP  8.49 

ETS  38.80 

TAE  159.73 

ETE 

231 

,72 

TAC  103.08 

ETC  167.61 

CLP 

-6.72 

PLANETOCEKTRIC  CONK 

RAP  10.41 

ECC 

1 .6500 

- 

C3  39.498 

VHL  6.265 

OLA  24 . 50 

RAL 

12,34 

RAO  6568.5 

VEL  12,663 

PTH  2.30 

VHP 

8.777 

OPA  -4.61 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIK 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 11  41 

3278.61 

-24.92 

116.20 

255.02 

76.09 

5 

6 

20 

2676.6 

-26.59 

107.93 

90.00 

23  50  32 

4131 .76 

'2.16 

166.18 

246.06 

61.76 

24 

59 

24 

3531  .8 

-5.92 

161 .51 

- 

100.00 

5 54  12 

2948 .05 

-27.37 

92.52 

255.66 

77.49 

6 

43 

21 

2346.1 

-20.82 

84  .02 

100.00 

0 54  37 

3937.57 

.04 

152.68 

244 .66 

60.11 

2 

0 

15 

3337.6 

-3.94 

146.15 

110.00 

7 43  33 

2605.97 

-33.04 

67.80 

256.93 

60.69 

a 

26 

59 

2006.0 

-33.97 

56  .69 

no.oo 

1 2!  46 

3652.42 

4.94 

143.18 

241.80 

56.13 

2 

25 

59 

3252.4 

.46 

136.96 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .2975 

TRA-2.5091 

TC3  -.1916 

0AU 

.1210 

SGT  2788,7  SGR 

307.6  SC3 

257.0 

ST  1402.9 

SR  199.7 

SS 

1316.6 

ROE  -.2107 

RRA  .1606 

RC3  -.1257 

FAU 

.02364 

RRT  - 

.2215  RRF 

.2651  RTF  - 

.94  39 

CRT  .6650 

CRS  .7576 

CST 

.9910 

— 

FOE  1 .7271 

FRA  2.4321 

FC3  -.5226 

BSP 

9431 

see  2805.6  R23  - 

.0550  R13 

.9441 

LSA  1924.9 

MSA  109.6 

SSA 

15.1 

60E  1.3145 

BRA  2.5156 

0C3  .2291 

FSP 

-752 

SGI  2789.5  SG2 

299.9  THA  176.56 

ELI  1409.2 

EL2  148.5 

ALF 

5.47 

LAUNCH  DATE  NOV  23  1966  FLIGHT  TIME  136.00  ARRIVAL  DATE  APR  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  335.050 

Rl  147.71  LAL  .00  LOL  60.77  VL  26.664  CAL  8.6€"  ATL  85.76  HCA  136.73  SMA  123.43  ECC  .24608  INC  4.2401  vi  30.163 

RP  107.91  LAP  2.90  LOP  197.59  VP  37.208  CAP  -12.4*  ATP  93.09  TAL  150.47  TAP  267.20  RCA  92.61  APO  154.04  v?  35.117 

RC  42.392  OL  18.70  CP  -5.60  TAL  43.08  TAP  10.14  ETS  35.94  TAE  161.06  ETE  239.32  TAC  104.76  ETC  166.11  ClP  -6.33 


PLANETOCEKTRIC  CONIC 
C3  37.453  VHL  6,120 

OLA  25.51 

RAL  11.96 

RAO  6568.5  VEL  12.602 

PTH  2.2$ 

VHP  6. 

.370 

OPA  -4.49 

RAP  12.13 

ECC 

1 .6164 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

IKJ  TIME 

PO  CST  TIK 

INJ  2.  LAT 

INJ 

2 LONG 

90.00 

3 51  59 

3327.67 

-24 .07 

119.55  253.63 

74.62 

4 47 

27 

2727.7 

-25.95 

n 1 . 38 

90.03 

0 119 

4055.85 

-4.60 

163.93  245.70 

62.03 

1 16 

45 

3455.8 

-6.31 

157.2! 

100.00 

5 38  7 

2985.49 

-26.7$ 

95.15  254.42 

76.22 

6 27 

52 

2385.5 

-26.42 

66.73 

100.00 

1 7 42 

3873.25 

-2.14 

149.15  244.54 

60.18 

2 12 

16 

3273.3 

-6.09 

142.60 

no.oo 

7 32  8 

2628.79 

-32.78 

69.53  255.89 

79.70 

6 15 

56 

2028.8 

-33.65 

60.46 

1 lO.OC 

1 30  11 

3802,72 

3.05 

140.57  241.10 

55.94 

2 33 

34 

3202.7 

-1  .4A 

134 .37 

DIFFERENTIAL  CCRRECTIONS 
TOr-I.2902  TRA-2.4443  TC3  -.1403 

BAU  .0968 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  2813.8  SGR  297.5  SC3  279.7 

ORBIT  DETERMINATION  ACCURACY 
ST  1427.5  SR  171.5  SS  1376.9 

ROE  -.1728 

RRA  .1824 

RC3  -.1331 

FAU  .02609 

RRT  -.3062  RRF 

.3502  RTF  - 

.9466 

CRT  .6219 

CRS  .7212 

CST 

.9908 

FOE  1 .6538 

FRA  2.5367 

FC3  -.6030 

BSP  10365 

see  2829.5  R23  - 

.0596  R13 

.9460 

lSA  1963.5 

MSA  184.5 

SSA 

14.2 

BOE  1.3016 

BRA  2.4511 

0C3  .1934 

FSP  -859 

SCI  2815.3  SG2 

283.1  THA  176.13 

Eli  1431.5 

El2  134.0 

ALF 

4.31 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  138.00  ARRIVAL  CATE  APR  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  34 1 ,852 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL 

26.967 

GAL 

8.54 

ATL  85.64 

HCA  139.95 

SMA  124.06 

ECC  .23998 

INC 

4.3565 

Vl 

30.163 

RP  107.95 

LAP 

2.80 

LOP  200,81 

VP 

37.271 

GAP  - 

11.74 

ATP  93.34 

TAL  150.30 

TAP  290.26 

RCA  94 .29 

APO 

153.84 

V2 

35.105 

RC  42,442 

GL 

19.83 

CP  -6.51 

TAl 

43.43 

TAP 

11.91 

ETS  34.19 

TAE  161.95 

ETE  247.84 

TAC  106.45 

ETC 

168.47 

CLP 

-9.99 

planEtocentric  conic 

C3  35.654 

VHL 

5.971 

DLA  26.57 

RAL 

11.52 

RAD  6568.4 

VEL  12.531 

PTH  2.27 

VHP  7. 

979 

DPA  -4.49 

RAP 

13.84 

ECC 

1 .5868 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

27  4 

3393.39 

-22.82 

123 

.95 

252.07 

72.76 

4 23 

37 

2793.4 

- 

24.96 

115.94 

90.00 

0 

32  32 

3965,25 

-7.47 

158 

.81 

245.57 

62.61 

I 38 

38 

3365.2 

- 

11.08 

152.00 

100.00 

5 

19  3 

3032.34 

-25.99 

98 

.40 

253.08 

74.68 

6 9 

36 

2432.3 

- 

27.84 

90.09 

100.00 

1 

23  14 

3801,53 

-4.56 

145 

.20 

243.98 

60.43 

2 26 

35 

3201.5 

-8.47 

138.59 

110.00 

7 

19  16 

2656.18 

32.42 

71 

.59 

254.84 

78.53 

8 3 

33 

2056.2 

33.66 

62.58 

110.00 

1 

39  30 

3750.46 

1.06 

137 

.85 

240.49 

55.83 

2 42 

1 

3150.5 

-3.43 

131 .64 

DIFFERENTIAL  CORRECTIONS' 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .4033 

TRA- 

■2.4948 

TC3  -.2165 

BAU 

.1234 

SCT  3007.2  SCR 

292.6  SC3 

311,4 

ST  1567.8 

SR 

14]  .2 

SS 

1495.3 

ROE  -.1330 

RRA 

.1876 

RC3  -.1421 

FAU 

.02545 

RRT  - 

.3671  RRF 

.4355  RTF  - 

,9492 

CRT  .5571 

CRS 

.6536 

CST 

.9924 

FOE  2.0681 

FRA 

2.7193 

FC3  -.6181 

BSP 

8452 

see  3021.4  R23  - 

.0905  R13 

.9495 

LSA  2164.2 

MSA 

173.8 

SSA 

14.6 

BOE  1 .4096 

BRA 

2.5018 

BC3  .2590 

FSP 

-838 

SCI  3009.2  SC2 

272.0  THA  177.94 

ELI  1569.8 

El2 

117.1 

ALF 

2.89 

LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  348.631 

RL  147.71  LAL  .00  LOL  60.77  VL  27.062  CAL  8.24  AZL  85.51  MCA  143.17  SMA  124.67  ECC  .23237  INC  4.4895  VI  30.163 

RP  107.99  LAP  2.69  LOP  204.03  VP  37.328  GAP  -11.05  ATP  93.60  TAL  150.18  TAP  293.35  RCA  95.70  APO  153.63  V2  35.092 

RC  42.671  CL  21.05  CP  -7.37  TAL  43.88  TAP  13.81  ETS  33.24  TAE  162.31  ETE  256.82  TAC  108.09  ETC  168.89  CLP  -11.71 

n.ANETOCENTRIC  CONIC 

C3  34.069  VHL  5.837  OLA  27,69  RAL  10.98  RAO  6568.3  VEL  12.468  PTH  2.26  VHP  7.603  DPA  -4.66  RAP  15.55  ECC  1.5607 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

2 

50 

3 

3497.34 

-20.56 

130.74 

250.01 

70.09 

3 48  20 

2897.3 

-23.09 

122.98 

90.00 

1 

5 

16 

3838.34 

-11.36 

151.52 

245.95 

63.89 

2 9 14 

3238.3 

-14.78 

144.51 

100.00 

4 

55 

9 

3094.06 

-24.81 

102.61 

251.55 

72.77 

5 46  43 

2494.1 

-26,93 

94.45 

100.00 

1 

42 

51 

3716.84 

-7.39 

140.50 

243.85 

60.95 

2 44  48 

3116.8 

-11.20 

133.80 

110.00 

7 

4 

27 

2689.37 

-31 .95 

74.06 

253.73 

77,14 

7 49  17 

2089.4 

-33.39 

65.13 

ito.on 

2 

50 

2 

3694.30 

-1 .09 

134.92 

239.96 

55.83 

2 51  36 

3094.3 

-5.57 

128.69 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDC-1.3968  TRA-2.4J8I  TC3  -.1560  BAU  .0990  SCT  3016.4  SCR  295.2  SC3  339.3  ST  1589.6  SR  109.0  SS  1570.5 

ROE  -.0882  RRA  .1985  RC3  -.1513  FAO  .02810  RRT  -.4931  RRP  .5605  RTF  -.9536  CRT  .3791  CRS  .4901  CST  .9922 

FOE  2.2372  FRA  2.8394  FC3  -.7142  BSP  947j  SCB  3030.9  R23  -.099B  Rl3  .9540  LSA  2230.7  MS.  170.2  SSA  13.4 

80E  1.3996  BRA  2.4262  BC3  .2173  FSP  -967  SCI  3020.0  SC2  256.5  THA  177.22  ELI  1590.1  El2  100.9  ALF  1.50 


LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  142.00  ARRIVAL  DATE  APR  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  355.397 

RL  147.71  LAL  .00  LOt  60.77  VL  27.151  CAL  7.95  ATL  85.36  MCA  146.39  SMA  125.23  ECC-  .22526  INC  4.6440  vi  30.163 

RP  108.03  LAP  2.57  LOP  207.25  VP  37.380  CAP  -10.38  ATP  93.87  TAL  150.08  TAP  296.47  RCA  97.02  APO  153.44  V2  35.080 

RC  43.078  GL  22.37  CP  -8.41  7AL  44.42  TAP  15.87  ETS  32.93  TA£  162.07  ETE  265.60  TAC  109.69  ETC  169.41  CLP  -13.50 

PLANCTOCENTRIC  CONIC 


C3  32.716 

VHL  5 . 720 

OLA  28.89 

RAL  10.35 

RAO  6568.3 

VEL  12.413 

PTH  2,24 

VHP 

7.244 

DPA  -5.02 

RAP  17,28 

ECC  1.5384 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.04 

1 5 41 

3817.61 

-16.85 

152.64 

247.08 

66.18 

2 

9 19 

3217.6 

-19.92 

145.27 

95.96 

2 44  34 

3497.62 

-16.83 

129.18 

247.08 

66.17 

3 

42  52 

2897.6 

-19.91 

121 .82 

100.00 

4 21  3] 

3186.20 

-22.81 

108.73 

249.63 

70.14 

5 

14  37 

2586.2 

-25.31 

100.62 

100.00 

2 11  26 

3604.27 

-11.05 

134.15 

244.19 

62.05 

3 

11  30 

3004.3 

-14.70 

127.27 

110.00 

6 47  1 

2730.61 

-31 .28 

77.09 

252.57 

75.46 

7 

32  32 

2130.6 

-32.96 

68.27 

110.00 

2 2 25 

3632.62 

-3.44 

131.70 

239.59 

55.97 

3 

2 57 

30  32.6 

-7.89 

125.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1  .4231  TRA-2.3670  TC3  -.1267  BAU  .0900  SCT  3063.8  SCR  310.9  SC3  372.0  ST  1640.8  SR  83.3  SS  1666.2 

ROE  -.0377  RRA  .2157  RC3  -.1620  FAU  .03013  RRT  -.6167  RRF  .6866  RTF  -.9568  CRT  -.0458  CRS  .0758  CST  .9924 

FOE  2.4525  FRA  2.9854  FC3  -.7974  BSP  9775  SCB  3079-5  R23  -.1179  R13  .9574  LSA  2334 .0  MSA  166.1  SSA  12.4 

BOE  1.4236  BRA  2.3768  8C3  .2057  FSP  -1070  SCI  3069.8  SC2  244.2  THA  176.40  ELI  1640.8  El2  83.2  ALF  179.87 

LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  144.00  ARRIVAL  CATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  362.148 

RL  147.71  LAL  .00  LOL  60.77  VL  27.232  CAL  T.68  ATL  85,17  HCA  149.60  SMA  125.75  ECC  .21864  INC  4 .8268  Vl  30.163 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.427  CAP  -9.73  ATP  94.17  TAL  150.01  TAP  299.61  RCA  98.26  APO  153.25  V2  35.067 

RC  43.658  CL  23 .83  CP  -9.70  TAl  45.08  TAP  18.11  ETS  33.16  TAE  161 .25  ETE  273.48  TAC  111.26  ETC  170.07  ClP  -15.37 

PLANE TOCENTRIC  CONIC 


C3  31.600 

VHL 

5.621 

OLA  30.19 

RAL  9.60 

RAD  6568.3  VEL  12.368 

PTH  2.23 

VHP  6. 

.904 

OPA  -5.65 

RAP  19. D3 

ECC 

1.5201 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.08 

0 

23  55 

3933.21 

-17.81 

161.65  246.11 

65.21 

1 29 

28 

3333.2 

-21 .00 

154 .29 

100.92 

3 

20  22 

3364.56 

-17.79 

119.78  246.10 

65.20 

4 16 

26 

2764.6 

-20.99 

112.42 

79.08 

0 

23  55 

3933.21 

-17.81 

161.65  246,11 

65.21 

1 29 

28 

3333.2 

-21 .00 

154.29 

100.92 

3 

20  22 

3364.56 

-17.79 

119.78  246.10 

65.20 

4 16 

26 

2764.6 

-20.99 

112.42 

110.00 

6 

25  4] 

2783.66 

-30.31 

80.92  251.27 

73,38 

7 12 

5 

2183.7 

-32.29 

72.26 

110.00 

2 

17  46 

3562.11 

-6.12 

127,99  239.44 

56,30 

3 17 

8 

2962.1 

-10.51 

121 .65 

)IFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1.4545 

TRA* 

*2.3118 

TC3  -.0965 

BAU  .0843 

SOT  3104.9  SCR 

345.9  SG3 

407,7 

ST  1693.1 

SR  88.2 

SS 

1771  .6 

ROE  .0216 

RRA 

.2407 

RC3  -.1747 

FAU  .03230 

RRT  -.7310  RRF 

.8003  RTF  - 

.9597 

CRT  -.6853 

CRS  -.5935 

CST 

.9926 

FOE  2.7027 

FRA 

3.1373 

FC3  -.8849 

BSP  10062 

sea  3124.1  R23  - 

.1388  R13 

.9606 

LSA  2446.7 

MSA  163.2 

SSA 

11.2 

BOE  1.4546 

BRA 

2.3243 

BC3  .1996 

FSP  -1185 

SCI  3115.2  SC2 

235.2  THA  175.32 

Eli  1694.2 

EL2  64.2 

ALF 

177.95 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


UAUNCH  CAT£  NOV  I 96S 

heliocentric  conic 

RL  M7.7I  LAL  .00 

RP  jOa.Jl  LAP  2.x 

RC  A4.405  Cl  29.45 

planctocentric  conic 
C3  50.745  VHL  5.545 
LNCH  A7MTH  LNCH  TIME 
75.31  23  49  19 

104.69  3 43  53 

75.31  23  49  19 

104.69  3 43  53 

110.00  9 57  48 

UO.Oa  2 36  3l 

OirrEffENTlAL  CORffECTIONS 
TOE-1.4966  TRA-2.2554  TC3  -.0719 
ROE  .0942  WA  .2760  ffC3  -.1901 

rOE  2.99^2  era  3.2934  FC3  -.9667 

80E  1.4995  BRA  2.2723  6C3  .2032 

launch  date  NOV  23  1966 

heliocentric  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  106.15  LAP  2.16  LOP  216.66 

RC  45.309  CL  27.30  OP  -13.36 

PlANETOCENTRIC  CONIC 
C3  30.192  VHL  5.495 

LNCH  A7MTH  LNCH  TIME 
71  .64  23  22  6 

106.16  4 2 25 

71  .64  23  22  8 

106.16  4 2 25 

110.00  5 14  53 

110.00  3 12  46 

OirrERENTIAL  CORRECTIONS 
TOE-1.5456  TRA-2.1906  TC3  -.0447 
ROE  .1671  RRA  .3246  PC3  -.2069 
FOE  3.3419  FRA  3.4393  FC3-J .0463 
eOE  1.5569  8RA  2.2145  8C3  .2137 


FlICHT  time  146.00 


DISTANCE  366.663 


arrival  date  APR  16  1969 


LOL  60.77 

VL  27.307 

GAL  7.43 

ATL  84.95 

HCA 

152.61 

SMA 

126.24 

ECC  .21246 

INC  5.0462 

VI 

30.163 

LOP  215.67 

VP  37,469 

CAP  -9.10 

ATP  94.49 

tal 

149.96 

tap 

302.77 

RCA  99.42 

APO  153.07 

V2 

35.053 

CP  -11.31 

TAL  45.86 

7AP  20.59 

ETS  33.92 

TAE 

159.65 

ETE 

279.95 

TAC  112.79 

ETC  170.92 

ClP 

'17.32 

OLA  31 .62 

RAL  6.70 

RAO  6566.2 

VEL  12.334 

PTH 

2.22 

VHP 

6.564 

DPA  -6.61 

RAP  20.63 

ECC 

1 .5060 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

4011.94 

-18.60 

166.06 

245.16 

64.10 

24 

56  11 

3411  .9 

-22.13 

160.71 

3272.03 

'16.76 

115.33 

245.15 

64,09 

4 

36  25 

2672.0 

-22.11 

105.96 

4011.94 

-16.60 

166.06 

245.16 

64.10 

24 

56  11 

3411  .9 

-22.13 

160.71 

3272.03 

-16.76 

113.33 

245.15 

64.09 

4 

36  25 

2672 .0 

-22.11 

105.96 

2656.43 

-26.76 

W.04 

249.69 

70.71 

6 

45  24 

2256.4 

-31 .14 

77.63 

3475.54 

-9.36 

123.39 

239.66 

56.97 

3 

36  27 

2675.5 

-13.65 

116.91 

6AU  .0633 
FAU  .03440 
6SP  10239 
FSP  -1303 


VL  27.376 
VP  37.507 
2AL  46.65 


MIO-COUffSE  EXECUTION  ACCURACV 
S6T  3144.6  SCR  407.6  SC3  446.6 
RRT  -.8197  RRF  .6660  PTF  -.9623 
see  3170.9  «23  -.1622  P13  .9636 

SCI  3162.4  SC2  232.2  THA  173.90 

Flight  time  146.oo 


OR8IT  OETERHINATION  ACCURACY 


ST 

1750.9 

SR 

140.1 

SS 

1669.9 

CRT 

-.9503 

CRS 

'.9076 

CST 

.9929 

LSA 

2575.1 

MSA 

161  .4 

SSA 

9.9 

Eli 

1756.0 

El2 

43.5 

ALF 

175.65 

arrival  cate  APR  20  1969 


GAL 

GAP 

2AP 


DISTANCE  375.596 

7.19  ATL  64.66  HCA  156.02  SMA  126.70  ECC  .20677  INC  5.3235  vi  30.163 
-6.49  ATP  94.67  TAL  149.93  TAP  305.95  RCA  100.50  APO  152.69  V2  35.040 
23.36  ETS  35.20  TAE  157.67  ET£  264.77  7AC  114.29  ETC  172.05  CLP  -19.35 


3LA  33.23 

RAL  7.62 

RAO  6566.2 

VEL  12.311 

PTH  2.22 

VHP  6.291 

DPA  -6.02 

RAP  22 . 75 

ECC  1.4969 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4076.47 

-19.62 

173.69 

244.25 

62.77 

24  30  6 

3476.5 

-23.31 

166.36 

5196.39 

-19.61 

106.09 

244.24 

62.76 

4 55  41 

2596.4 

-23.50 

100.76 

4076.47 

-19.62 

173.69 

244.25 

62.77 

24  ^ 6 

3476.5 

-23.31 

166 . 36 

3196.39 

-19.61 

106.09 

244.24 

62.76 

4 55  41 

2596.4 

-23.30 

100.76 

2974 .04 

-25.66 

93,99 

247.34 

66.65 

6 4 27 

2374.0 

-26 . 76 

65.97 

3346 .62 

'13.96 

116.47 

240.61 

56.46 

4 6 35 

2746.6 

-16.05 

109.72 

HIO-COURSC  EXECUTION  ACCUPACV 
BAU  .0662  SCT  3|71.3  SC6  504.4  SC3  467.6 

FAU  .03656  RRT  -.6601  ««F  .9410  PTF  -,9€46 

6SP  10477  see  3211.1  «25  -.1634  R13  .9667 

FSP  -1434  Sei  3202.4  SC2  237.2  THA  171.99 


ORBIT  determination  ACCURACY 
ST  1607.9  SR  229.6  SS  2019.0 
CRT  -.9956  CRS  -.9792  CST  .9931 
LSA  2715.1  MSA 
ELI  1622.5  El2 


161 .3  SSA  8.5 
20.9  ALF  172.76 


launch  DATE  NOV  23  1966 

HELIOCENTRIC  CONIC 
RL  147.7J  LAL  .00  LOL  60.77 

RP  106.19  LAP  2.01  LOP  220.06 

RC  46.364  CL  29.46  CP  -16.09 

PLANETOCENTRIC  CONK 
C3  30.027  VHL  5.460  OLA  3^06 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FlICHT  TIME  150.00 
DISTANCE  362.295 


ARRIVAL  DATE  APR  22  1969 


66.37 

m.63 

66.37 

111.63 

66.37 

m.63 


4140.63 
3131 .26 
4140.63 
3131.26 
4140.63 
3131.26 


22  55  50 
4 17  56 
22  55  50 
4 17  56 
22  55  50 
4 17  56 
DIFFERENTIAL  CORRECTIONS 
TOE-1.6126  TRA-2.1222  TC3  -.0243 

ROE  .3121  RRA  .3906  RC3  -.2319 

FOE  3.7464  FRA  3.5613  FC3-1 .1061 

0OE  1.6427  0RA  2.1579  6C3  .2332 

LAUNCH  DATE  NOV  23  1966 

HELIOCENTRIC  CONIC 


VL  27.439 
VP  37.541 
TAL  46.07 

RAL  6,27 
INJ  LAT 
-20.66 
-20.67 
-20.66 
-20.67 
-20.66 
-20.67 

BAU  .0956 
FAU  .03636 
eSP  10647 
FSP  -1563 


CAL  6.97 

ATL  64.32 

HCA  159.22 

SMA  127.12 

ECC  .20150 

INC  5.6760 

VI 

30.163 

GAP  -7.69 

ATP  95.31 

TAL  149.93 

TAP  309.15 

RCA  101.50 

APO  152.73 

V2 

35.027 

TAP  26.60 

ETS  37.06 

TAE  155.24 

ETE  267.92 

TAC  115.75 

ETC  173.58 

CLP 

'21  .47 

RAO  6566.2 

VEL  12.304 

PTH  2.22 

VHP  6.031 

OPA  -10.06 

RAP  24.65 

ECC 

1 .4942 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

179.16 

243.39 

61.15 

24  4 51 

3540.6 

-24.56 

171 .67 

103.61 

243.36 

61.14 

5 10  7 

2531.3 

-24.55 

96.32 

1^.16 

243.39 

61.15 

24  4 51 

3540.6 

-24.56 

171 .87 

103.61 

243.36 

61.14 

5 10  7 

2531  .3 

-24.55 

96.32 

179.16 

243.39 

61.15 

24  4 51 

3540.6 

-24 . 56 

I7I .87 

103.61 

245.36 

61.14 

5 10  7 

2531.3 

-24.55 

96.32 

mid-course  execution  ACCURACY 

0R8IT  determination  ACCURACY 

ser  3193,4  SCR  < 

646 .2  SC3  ! 

529.2 

ST  1872.3 

SR  359.2 

SS 

2161 .7 

RRT  - 

.9164  RRF 

.9715  RTF  - 

.9669 

CRT  -.9996 

CRS  -.9954 

CST 

.9935 

see  3258.5  R23  - 

.1994  R13 

.9699 

LSA  2677.7 

MSA  162.7 

SSA 

7.1 

SCI  3246.5  SC2  J 

259.1  THA  169.40 

Eli  1906.4 

EL2  10.2 

ALF 

169.15 

RL 

147.71 

LAL 

.00  LOL  60,77 

VL 

27.497 

CAL 

RP 

106.23 

LAP 

1 .66  LOP  223.29 

VP 

37.570 

CAP 

RC 

47.556 

CL 

32.06  CP  -19.75 

tal 

49.62 

TAP 

fllCHT  TIME  152.00 
DISTANCE  366.972 

6.77  ATt  65.65  Ha  162.42  SMA  127.50 
-7.31  ATP  95.67  TAt  149.94  TAP  312.36 
30.46  ETS  39.64  TAE  151,75  ETE  269.54 


PLANETOCENTRIC  CONIC 
C3  30.415  VHL  5.515  OLA  37.26 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 

64.66  22  26  4 3 4203.97 

115.34  4 31  6 3074.60 

64.66  22  26  43  4^3,97 

115.34  4 31  6 3074.60 

64.66  22  26  43  4203.97 

115.34  4 31  6 3074.60 

OIFEEPENTIAL  CORRECTIONS 
TDE- 1.7065  TRA-2.0466  TC3  -.0090 
ROE  .4909  RRA  .4793  PC3  -.2590 
FOE  4.2142  fra  3.6234  FC3-1.I226 
BOE  1 .7757  BRA  2.10^  8C3  .2591 


RAL  4.52 

RAD  6566,2 

VEL  12.320 

PTH  2.22 

VHP  5.623  OPA  -12.99 

RAP  27.26 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

-21 .95 

184.60 

242,57 

59.06 

23  36  47 

3604,0 

-25.68 

-21.94 

99.73 

242.56 

59.07 

5 22  21 

2474,6 

-25.67 

-21 .95 

164.66 

242.57 

59.06 

23  36  47 

3604.0 

-25.86 

-21 .94 

99.73 

242.56 

59.07 

5 22  21 

2474.6 

-25.67 

-21 .95 

164.66 

242.57 

59.06 

23  36  4 7 

3604,0 

-25 .68 

-21 .94 

99.73 

242.56 

59.07 

5 22  21 

2474.6 

-25.87 

MIO-COU?SC  EXECUTION  ACCUffACV 
0AU  .1054  SCT  3207.0  SCR  656.4  SC3  567.1 

FAU  .03944  RRT  -.9372  R«F  .9669  RTF  -.9666 

0SP  10651  see  3319.3  R23  -.2049  RI3  .9735 

FSP  -1662  SCI  3306.7  SC2  269.6  THA  165.64 


arrival  DATE  APR  24  1969 


ECC  .19665  INC  6.1546  VI  30.163 
RCA  102.43  APO  152.56  V2  35.013 
TAC  117.17  ETC  175.74  ClP  -23.67 


2 LONG 

177.67 

92.52 

177.67 

92.52 

177.67 

92.52 

ORBIT  DETERMINATION  ACCURACY 
ST  1945.7  SR  543.5  SS  2315.6 

CRT  -.9973  CRS  -.9992  CST  .9936 

LSA  3066.5  MSA  166.0  SSA  5.7 

ELI  2019.6  EL2  36.5  AlF  164.43 
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JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4,  1968-69  » 


LAUNCH  CATE  NOV  23  1968 


rtlCHT  TIME  154. tXJ 


ARRIVAL  CATE  *PR  1969 


HELIOCENTRIC  CONIC 


RL 

147, 

.71 

LAL 

.00 

LOL 

60 

.77 

VL 

27. 

549 

GAL 

RP 

108 

.27 

LAP 

I .69 

LOP 

226 

.49 

VP 

37. 

597 

CAP 

RC 

48.883 

GL 

35.33 

OP 

-24 

.86 

TAL 

51 

.70 

TAP 

DISTANCE  395.626 

6.59  A7l  85.17  MCA  165.62  SNA  127.86  ICC  .19221  INC  6.8346  Vi  3D. 163 

-6.75  A7P  96.62  TAl  149.96  TAP  515.57  RCA  105.28  APO  152.44  V2  35.000 

55.29  ETS'  45.04  7AE  146.94  ETE  289.88  7AC  118.49  ETC  178.90  ClP  -25.90 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

21  58  54 

4272.88 

-22.97 

191.29 

241.80 

56.32 

4 41  51 

3026.76 

-22.95 

96.45 

241.78 

56.31 

21  58  54 

4272.88 

-22.97 

191.29 

241.80 

56.32 

4 41  51 

3026.76 

-22.95 

96.45 

241.78 

56.31 

21  58  54 

4272.88 

-22.97 

192.29 

24] ,80 

56.32 

4 41  51 

3026.76 

-22.95 

96,45 

241.78 

56.31 

PLAnETOCEnTRIC  CONIC 
C3  31.718  VHL  5.652  ClA  39.99  RAL 


60.49 
119.51 
60.49 
119.51 
60.49 
119.51 

OITFERENTIAL  CORRECTIONS 
tce-1.8497  TRA-1.9629  TC3  -.0022 
ROC  .7641  RRA  .5955  RC3  -.2873 

FOE  4.7312  FRA  3.5590  FC3-1 .0607 

eCE  2.0014  BRA  2.0512  BC3  .2873 

LAUNCH  DATE  NOV  23  1968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  108.31  LAP  J .53  LOP  229.68 

RC  50.327  CL  39.65  CP  -32.26 

PLANETOCENTRIC  CONIC 


2.13  RAO  6568.3  VEL  12.373  PTM  2.23  VHP  5.702 


5 32  17 


6AU  .1218 
FAU  .05886 
BSP  11155 
rSP  -1764 


VL  27.597  CAL 
VP  37,619  CAP 
7AL  54.64  7AP 


5 32  17 
23  10  6 
5 52  17 

MID-COURSE  EJCECUTICN  ACCURACV 
SCT  5214.8  SCR  1155.1  SC5  591.9 
RRT  -.9487  RRF  .9940  RTF  -.9705 
see  3416.0  R23  -.1976  R13  .9780 

SCI  53^.5  SC2  345.4  THA  160.97 

FLICHT  TIME  156.00 

DISTANCE  402.^57 

6.42  A7L  82.11  HCA  168.81  SNA  128.19 

-6.20  ATP  97,74  TAL  149.98  TAP  318.79 

41,72  CTS  47.47  7AC  139.97  ETE  289.45 


OPA  -17.26  RAP  30.34  ECC  J.5220 
PC  C$T  TIM  INJ  2 LAT  INJ  2 LONC 
3672.9  -27.23  184.22 

2426.8  -27.21  89.39 

3672.9  -27.23  184.22 

2426.8  -27.21  89.39 

3672.9  -27.23  184.22 

2426.8  -27.21  89.39 

ORBIT  determination  ACCURACr 
ST  2037.8  SR  812.8  SS  2472.0 

CRT  -.9952  CRS  -.9999  CST  .9942 

L5A  3300.7  MSA  171.2  SSA  4.3 

Eli  2192.7  EL2  74.2  AlF  158.32 

ARRIVAL  DATE  APR  28  1969 


ECC  .18816  INC  7.8921  VI  30.163 
RCA  104.07  APO  152.30  V2  34.987 
7AC  119.56  ETC  183.76  ClP  -28.02 


C3  34.820 

VHL  5.901 

OLA  43.45 

WL  358. » 

RAO  6568.4 

VEL  12.498 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

55.55 

21  23  34 

4354.61 

-?i.n 

196.90 

240.97 

124.45 

4 48  50 

2992.08 

-23.70 

94.02 

240.96 

55.55 

21  23  34 

4354.61 

-23. n 

196.90 

240.97 

124.45 

4 48  50 

2992.08 

-23.70 

94.02 

240.96 

55.55 

21  23  34 

4354.61 

-23.71 

196.96 

240.97 

124.45 

4 48  50 

2992.08 

-23.70 

94.02 

240.96 

PTH  2.26  VHP 
INJ  A7MTH  INJ 
52.46 

52.45 

52.46 

52.45 

52.46 
52.45 


5,756  OPA  -23.54  RAP  34.64  ECC  1.5730 


TIME 
22  36  9 
5 38  42 
22  36  9 
5 38  42 
22  36  9 
5 38  42 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3754.6 

2392.1 

3754.6 

2392.1 

3754.6 

2392.1 


-28.42 

-28.40 

-28.42 

-28.40 

-28.42 

-28.40 


1 92 . 1 9 
87.23 
192.19 
87.23 
192.19 
87.23 


differential  CORRECTIONS 
TOE-2.0992  TRA-1.8692  TC3  -.0071 

ROE  1.2160  RRA  .7354  RC3  -.3060 

FOE  5.2217  FRA  3.2441  FC3  -.8688 

BOe  7.4259  BRA  2.0087  8C3  .3061 


LAUNCH  DATE  NOV  23  1968 

heliocentric  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  108.36  LAP  1.36  LOP  232*88 

RC  5J.881  CL  45.71  OP  -43.37 

PLANETOCENTRIC  CONIC 


49.48 
130.52 
49.48 
130.52 
49.48 
130.52 

DIFFERENT lAL  CORRECTIONS 


6AU  .1425 
FAU  .03494 
BSP  11642 
FSP  -1755 


VL  27.640  CAL 
VP  37.639  CAP 
TAL  59.10  tap 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  3225.7  SCR  1578.6  SC3  583.3 
RRT  -.9550  RRF  .9968  RTF  -.9722 
SC6  3591.3  R73  -.1754  R13  .9837 

SCI  3566.2  SC2  423.7  THA  154.57 

FLICHT  TIME  158.00 
DISTANCE  408.858 

6.26  ATL  80.22  HCA  171.99  SMA  128.48 

-5.66  ATP  99.68  TAL  150.01  TAP  322.00 

50.77  ETS  53.42  TAE  129.37  ETE  289.38 


ORBIT  DETERMINATION  ACCURACY 


VHL 

.518 

OLA  47.99 

RAL  352.64 

RAD  6568. ( 

LNCH  TIME 

L-I  TIM^ 

INJ  LAT 

INJ  long 

20 

37 

26 

4462.68 

-23.44 

208.79 

4 

47 

39 

2984.42 

-23.42 

93.05 

20 

37 

26 

4462.68 

-23,44 

208.79 

4 

47 

39 

2984.42 

-23.42 

93.05 

20 

37 

26 

4462.68 

-23.44 

208.79 

4 

47 

39 

2984.42 

-23.42 

93.05 

INJ  RT  ASC 
239.68 
239.66 
239.68 
239.66 
239.68 
239.66 


PTH  2.33  VHP  6.241 
INJ  ATMTH  INJ  TIME 


ST 

2171 .9 

SR 

1217,1 

SS 

2603.2 

CRT 

-.9942 

CRS- 

1.0000 

CST 

.9949 

LSA 

3597.7 

HSA 

177.9 

SSA 

T.9 

Eli 

2487.0 

EL2 

114,6 

ALF 

150,81 

ARRIVAL 

DATE 

APR 

30  1969 

ECC 

.18450 

INC 

9.7756 

VI 

30.163 

RCA 

104.78 

APO 

152.19 

V2 

34.974 

TAC 

119.91 

ETC 

191.76 

CLP 

-29.53 

OPA 

-32.83 

RAP 

41  .73 

ECC 

1 .6991 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

46.84 

46.83 

46.84 

46.83 

46.84 
46.83 


21  51  49 
5 37  24 
51  49 
37  24 
51  49 
37  24 


21 

5 

21 

5 


TC3 

-.0320  8AU 

.1596 

RC3 

-.2791 

FAU 

.02449 

FC3 

-.4991 

BSP 

12517 

BC3 

.2810 

FSP 

-1535 

launch  DATE  NOV  23  1968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 

RP  108.40  LAP  1.18  LOP  236.07 

RC  53.536  CL  54.52  OP  -60.11 

PLANETOCENTRIC  CONIC 


SCT  3281.5  SCR  2140.3  SC3  504,3 
RRT  -.9580  RRF  .9974  RTF  -.9752 
see  3917.8  R23  -.1364  R13  .9904 
SCI  3883.3  SC2  518.9  THA  147.35 

flight  time  160.00 


3862.7  -28.77  202*56 

2384.4  -26.75  86.82 

3862.7  -28.77  202.56 

2384.4  -28.75  86.82 

3862.7  -28.77  202.56 

2384.4  -28.75  86.82 

ORBIT  OETERMINATION  ACCURACY 

ST  2419.7  SR  1818.5  SS  2633.6 

CRT  -.9943  CRS  -.9999  CST  .9960 

LSA  4007.9  MSA  185.0  SSA  1.7 

Eli  3022.9  El2  154.8  ALF  J43.12 

ARRIVAL  DATE  MAT  Z 1969 


VL  27.679 
VP  37.656 
TAL  66.47 


CAL 

CAP 

TAP 


DISTANCE  415.415 

6.13  ATL  75.90  HCA  175.15  SHA  128.75  ECC  .18124  INCH. 0984  VI  30.163 

-5.15  ATP  104.05  TAL  150.03  TAP  325.17  RCA  105.42  APO  152.09  V2  34.961 

63.74  ETS  64.07  TAE  112.90  ETE  294.40  TAC  116.54  ETC  207.58  ClP  -27.40 


RAL  341.06  RAO  6569.3  VEL  13.753  PTH  2.5l  VHP  8.156 


42.51 

137.49 

42.51 

137.49 

42.51 

137.49 


4 23  32 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

4629.47 

-19.49 

221.44 

235.89 

39.12 

20  46 

18 

3048.11 

-19.47 

"95.05 

235.88 

39.12 

5 14 

20 

4629.47 

-19.49 

221.44 

235.89 

39.12 

20  46 

18 

3048.11 

-19.47 

95.05 

235.88 

39.12 

5 14 

20 

4629.47 

-19.49 

221.44 

235.89 

39.12 

20  46 

18 

3048.11 

-19.47 

95.05 

235.88 

39.12 

5 14 

20 

45 

MID- 

COURSE  EXECUTION  ACCURACY 

TC3  -.0961 

8AU  .1474 

SCT  3611. A S«I  2568.0  SC5 

317.1 

RC3  -.1312 

FAU  .00453 

RRT 

-.9586  RRF 

.9936  RTF  - 

.9845 

FC3  -.0579 

BSP  13716 

see  4432.0  R23  - 

.0801  R13 

.9967 

6C3  .1626 

FSP  -976 

SCI 

4391 .0  SC2 

601.7  THA  144.95 

DPA  -45.58  RAP  56,44  ECC  2.1155 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4029.5  -25.60  216.27 

2448.1  -25.59  89.88 

4029.5  -25.60  216.27 

2448.1  -25.59  89.88 

4029.5  '25.60  216.27 

2448.1  -25.59  89.88 

ORBIT  OETERMINATION  ACCURACT 
ST  3087.6  SR  2446.2  SS  2389.9 

CRT  -.9956  CRS  -.9995  CST  .9981 

LSA  4603.6  MSA  187.6  SSA  .8 

ELI  3935.0  EL2  180.6  AlF  141.64 
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PL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  f 


LAUKCH  DATE  NOV  23  196fl  FlI&HT  TIME  162.00  ARRJVAU  CATE  MAT  A J969 

heliocentric  conic  distance  421 .d02 

)?L  147,71  lAL  .00  LOl  60.77  VL  27.714  CAL  6.p4  AZL  56.59  HCA  178.16  SNA  126.99  ECC  .17659  INC33.4J01  VI  30.163 

6P  108.43  LAP  1.00  LOP  239.25  VP  37.669  CAP  -4.68  A7P  123.40  TAL  149.95  TAP  328.13  RCA  105.96  APO  152.03  V2  34.948 

RC  55.262  CL  62.63  OP  -77.65  ZAL  79.05  ZAP  80.16  ETS  141.05  ZA£  86.07  ETE  7.75  ZAC  116.34  ETC  295 . 1 3 CLP  36.97 

PLANETOCENTRIC  CONIC 

C3  292.028  VHL  17,089  OLA  53.07  RAL  319.68  RAO  6571  .7  VEL  20.331  PTH  3.16  VHP  19.306  CPA  -53.20  RAP  97.59  ECC  5.8060 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

43.04 

18  5 27 

4894,67 

-4.97 

231.36 

225.95 

37.09 

19  27 

2 

4294.7 

-11.33 

226.87 

136.96 

2 56  40 

3320.28 

-4.96 

105.74 

225.93 

37.09 

3 52 

J 

2720.3 

-11.31 

101 .24 

43.04 

18  5 27 

4894.67 

-4.97 

231.36 

225.95 

37.09 

19  27 

2 

4294.7 

-11 .33 

226.87 

136.96 

2 56  40 

3320.28 

-4.96 

105.74 

225.93 

37.09 

3 52 

1 

2720.3 

-11.31 

tot  -24 

43.04 

18  5 27 

4894.67 

-4.97 

231 .36 

225.95 

37.09 

19  27 

2 

4294.7 

-11.33 

226.87 

136.96 

2 56  40 

3320.28 

-4.96 

105.74 

225.93 

37.09 

3 52 

I 

2720,3 

-11,31 

tot  .24 

differential  corrections  MJC-COURSE  execution  ACCURACr  ORBIT  DETERMINATION  ACCURACY 


toe-9.9657 

TRA 

.0034 

TC3 

-.2166  6AU 

1.1150 

SCT 

3422.4 

SCR 

3314.2 

SC3 

106,4 

ST 

3341.4 

SR 

3177.1 

SS 

1999.1 

ROE-9. 4530 

RRA- 

1 .3097 

RC3 

-.1862  FAU- .02661 

RRT 

.9751 

i9Rf 

-.9694 

RTF 

-.9969 

CRT 

-9976 

CRS 

.9990 

CST 

.9997 

FOE  3.5735 

FRA 

.1724 

FC3 

.0789  esP 

15657 

see 

4764.1 

R23 

■.0301 

RJ3 

-.9995 

LSA 

5022.9 

MSA 

160.2 

SSA 

.9 

B0E13.7359 

BRA 

1.3097 

BC3 

.2856  FSP 

-368 

SCI 

4734.3 

SC2 

531.7 

THA 

44.06 

ELI 

4608.0 

El2 

159.4 

ALF 

43.55 

LAUNCH  OATE  NOV  23  1968 

flight 

TIME 

164.00 

arrival 

DATE 

MAT 

6 1969 

HELIOCENTRIC  CONIC  DISTANCE  428.935 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL 

27,746 

CAL  5.83 

AZL  116.20 

HCA  181.86 

SHA 

129.21 

ECC 

.17491 

INC26.2005  VI  30.163 

= 

RP  108.47 

LAP 

.82 

LOP  24B.44 

VP 

37.681 

CAP  -4 .04 

AZP  63.81 

TAL  150.35 

TAP 

352.21 

RCA 

106.61 

APO  151  .81  V2  34.936 

= 

RC  57.109 

CL 

-62.87 

CP  78.90 

ZAL 

76.71 

ZAP  81 .23 

ETS  249.67 

ZAC  94 . 79 

ETE 

18.16 

ZAC 

86.53 

ETC  93.61  CLP  37.61 

PLANETOCENTRIC  CONIC 

- 

C3  187.543 

VHL 

13.695 

OLA  -54.41 

RAL 

38. 4J 

RAO  6571 .0 

VEL  17.575 

PTH  2.97 

VHP 

18.853 

OPA 

76.63 

RAP  275.73  ECC  4.0865 

LNCH  AZMTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT  INJ  2 LONG 

41  .38 

11 

16  31 

2199.08 

8.49 

61.46 

302.27 

143.96 

11 

53  JO 

1599.1 

14.92 

57.02 

§ 

138.62 

20 

13  44 

603.06 

8.50 

293.48 

302.29 

143.96 

20 

23  47 

3.1 

14.93 

289.0^ 

41  .38 

11 

16  31 

2i99. 08 

8.49 

61.46 

302.27 

143.96 

11 

53  JO 

1599.1 

14.92 

57.02 

- 

138.62 

20 

13  44 

603.06 

8.50 

293.48 

302.29 

143.96 

20 

23  47 

3.1 

14.93 

269.0^ 

41 .38 

11 

16  31 

?199. 06 

8.49 

61.46 

302.27 

143.96 

11 

53  10 

1599.1 

14.92 

57.02 

138.62 

20 

13  44 

603.06 

8.50 

293.48 

302.29 

143.96 

20 

23  47 

3.1 

14.93 

289.03 

- 

DIFFERENTIAL  CORRECTIONS  MIQ-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINATfON  ACCURACY 

TOE  -.9324  TRA-6.649Z  TC3  -.2487  6AU  .6460  SCT  4844.3  SCR  939.3  SC3  113.9  ST  1486.3  SR  653.0  SS  660.5 

ROC  1.4823  RRA  .9472  RC3  -0672  FAU- .01424  RRT  -.7962  RRf  .7976  RTF -1 .0000  CRT  -.5513  CRS  -.5590  CST  1.0000 

FOE  .2630  FRA  1 .8094  FC3  .0657  BSP  13965  SOB  4934,5  R23  .0156  R13  .9999  LSA  1670.6  MSA  529.9  S^A  .3 

30E  1.7511  BRA  6.7163  BC3  .2577  FSP  -331  SCI  4902.5  SC2  561.6  THA  17J.1I  ELI  1535.4  El2  527.4  AlF  164.51 


LAUNCH  DATE  NOV  23  1968  FLICHT  TIME  166.00  ARRIVAL  CATE  MA^  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  435.284 

RL  147.71  LAL  .00  LOL  60.77  VL  27,773  CAL  5.76  AZL  97.48  HCA  184.89  SMA  129.40  ECC  .17290  INC  7.4743  VI  30.163 

RP  108.51  LAP  .64  LOP  245.62  VP  37,690  GAP  -3.59  AZP  82.55  TAL  150.26  TAP  355.15  RCA  107.03  APO  151.78  V2  34.923 

RC  59.010  CL  -40.78  CP  65.00  ZAl  55.47  ZAP  70.60  ETS  315.77  7AE  118.22  ETE  77.09  ZAC  89.68  ETC  150.09  .CtP  -38.20 

PLANETOCENTRIC  CONIC 


C3  30.289 

VHL 

5 

.504 

OLA  -30.00 

RAL  34.36 

RAO  6568.2 

VEL  12.315 

PTH  2.22 

VHP 

7.765 

OPA  62.27 

RAP  336.51 

ECC  1 .4985 

= 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.65 

14 

4 

53 

1265.34 

17.99 

351 .01 

270.12 

114.42 

14 

25  58 

665.3 

21.14 

343.62 

- 

100.35 

16 

53 

3 

723.09 

18.00 

311.12 

270.13 

114.41 

17 

5 6 

123.1 

21 .15 

303.73 

79.65 

14 

4 

53 

1265.34 

17.99 

351 .01 

270.12 

114.42 

14 

25  58 

665.3 

2;. 14 

343.62 

100.35 

16 

53 

3 

723.09 

18.00 

311.12 

270.13 

114.41 

17 

5 6 

123.1 

21.15 

303.75 

- 

110.00 

15 

51 

48 

916.72 

6.17 

318.97 

263.43 

123.69 

16 

7 5 

316.7 

10.56 

312.62 

- 

110.00 

20 

5 

18 

5407,75 

30.69 

248.45 

275.22 

105.85 

21 

35  25 

4807.7 

32.56 

239.72 

differential  CORRECTIONS 

MIO-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.7959 

TRA-2.0837  TC3 

.0028  BAU 

.2522 

SCT  2638.4 

SCR  3947.3 

SC3 

349.4 

ST 

1118.6 

SR 

1235.0 

SS 

886.5 

ROE 

-.4086 

RRA-3.2142  RC3 

.6229  FAU 

.02189 

RRT  .9634 

RRT  -.9993 

RTF 

'.9712 

CRT 

.8857 

CRS 

.9939 

CST 

.9316 

FOE 

.5663 

FRA  3.2787  FC3 

-.6258  BSP 

14792 

see  4747.9 

R23  -.0508 

R13 

-.9985 

LSA 

1843.6 

MSA 

404  .4 

SSA 

2.0 

60E 

.8946 

BRA  3.8306  0C3 

.6229  FSP 

-1092 

SCI  4710.8 

SC2  592.5 

THA 

56.62 

ELI 

1618.5 

EL2 

396.2 

ALF 

48.19 

LAUNCH  DATE  NOV  23  1 968  FLIGHT  TIME  168.00  ARRIVAL  OATE  HAT  10  1969 

HELIOCENTRIC  CCNIC  DISTANCE  441.753 

RL  147.71  LAL  .00  LOL  60.77  VL  27.798  CAL  5.69  AZL  93.21  MCA  188.04  SMA  129.58  ECC  .17095  INC  3.2132  VJ  30-163 

RP  108.55  LAP  .45  LOP  248.80  VP  37.697  GAP  -3.12  AZP  86.82  TAL  150.25  TAP  338.29  RCA  107.42  APO  151.73  V2  34.91  1 

RC  60.976  CL  -21.19  CP  51 .93  ZAL  43.99  ZAP  €5.46  ETS  327.30  ZAE  131.38  ETE  81.38  ZAC  93.79  ETC  154.01  CLP  -47.66 

PLANETOCENTRIC  CONIC 


C3  18.399 

VHL  4.289 

OLA  -11.36 

RAL  27.60 

RAO  6567. 

,7  VEL  11.823  PTH  2.09 

VHP 

5. 

,451 

CPA  51 .04 

RAP 

350,24 

tee 

1.3020 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

10  30  19 

1834.17 

-8.89 

18.67 

246.38 

116.99 

n 

0 

53 

1234.2 

-5.20 

11.94 

90.00 

19  33  38 

5199.23 

26.11 

233.20 

251.16 

78.64 

21 

0 

17 

4599.2 

24.28 

225.01 

too.oo 

11  45  56 

1590.22 

-9.94 

.18 

245.82 

118.34 

12 

12 

26 

990.2 

-6.00 

353.52 

100.00 

21  0 42 

4918.41 

27.27 

212.27 

250.68 

77.27 

22  22 

41 

4318,4 

25.25 

204 .05 

110.00 

12  41  12 

1417.12 

-12.70 

345.41 

244.19 

122.01 

13 

4 

50 

817.1 

-8.38 

330.90 

liO.OO 

22  21  55 

4664 .27 

30.36 

192.05 

249.97 

73.47 

23 

39 

39 

4064.3 

27.79 

103.79 

JIFFERENTJAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.5675 

TRA-J .4787 

TC3  .0233  BAU  .2782 

SCT  2152.6  SCR 

3750.3  SC3  1 

649.3 

ST  969.5 

SR 

1292.3 

SS 

1273.3 

ROE  -.5482 

RRA-2.6041 

RC3  1.1306 

FAU  .04946 

RRT 

.9566  RRT 

-.9995  RTF  - 

.9589 

CRT  .9565 

CRS 

.9975 

CST 

.9746 

FOE  i.2C0S 

FRA  5. 1722  FC3-2.327P  BSP  13829 

see  4324.2  R23 

-.0618  R13  - 

.9977 

LSA  2044.0 

MSA 

231  .1 

SSA 

4.6 

dot  .7891 

BRA  2.9946 

BC3  1.1308 

FSP  -2040 

SCI 

4289.3  SC2 

548.7  THA  i 

60. 7J 

ELI  1599.3 

El2 

226.  A 

ALF 

53.47 

146 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  CATE  NOV  25  1966 


flight  time  170.00 


ARRIVAL  CATE  MA^  12  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.71 

LAL 

.00 

LOL 

60. 

.77 

VL 

27, 

.619 

CAL 

RP 

106 

.56 

LAP 

.26 

LOP 

251. 

,98 

VP 

37, 

.702 

GAP 

RC 

63.000 

OL 

-9.36 

CP 

43, 

,50 

TAL 

40.02 

TAP 

DISTANCE  A46.??3 

5.62  A7L  91.35  HCA  191.21  SMA  129.72  ECC  .16926  INC  1.3471  VI  30.163 

-2.66  A7P  86.66  TAL  150.24  TAP  341.45  RCA  107.77  APO  151.66  V2  34.900 

64.33  ETS  335.44  7AE  139.91  ETE  84.16  7AC  96.21  ETC  156.12  CLP  -53.46 


PLANETOCENTRIC  CONIC 
C3  15.941  VHL  3.993  CLA 


-.26  RAL  23.53  RAC  6567.6  VEL  11.719  PTH  2.06  VHP  4.505 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

90.00 

6 46  40 

2153.53 

-18.04 

37.65 

241.21 

112,20 

9 24  34 

90.00 

20  42  51 

4613.66 

18.45 

207.61 

241.31 

68.13 

22  3 5 

100.00 

10  9 53 

1691.54 

-19.00 

17.96 

240.78 

113.52 

10  41  25 

100.00 

22  4 19 

4550.91 

19.41 

167.66 

240,89 

66.61 

23  20  10 

110.00 

11  17  52 

1676.79 

-21.56 

.52 

239.49 

117.19 

11  45  50 

110-00 

23  12  50 

4336.42 

21  .98 

170.30 

239.61 

63.14 

24  25  6 

differential  CORRECTIONS 
TOE  -.4626  TRA-1.1617  TC3  -.0469 
ROE  -.6371  RRA-2.2239  RC3  I .2225 
FOE  2.2246  FRA  6.6064  FC3-3.6943 
60E  .7992  0RA  2.5090  6C3  1 .2234 

LAUNCH  DATE  NOV  23  1966 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 
RP  106.62  LAP  .07  LOP  255.15 
RC  65.076  CL  -2.11  CP  37.35 
PLANETOCENTRIC  CONIC 
C3  15.261  VHL  3.907  OLA  6.54 


MIO-COORSE  EXECUTION  ACCURACY 
BAU  .2607  SCT  1605.6  SCR  3460.4  SC3  927.9 

FAU  .07170  RRT  .9470  RRF  -.9993  RTF  -.9460 

BSP  12562  see  3903.1  R23  -.0625  R13  -.9974 

FSP  -2696  SCI  3666.5  SC2  518.7  THA  63.16 

FLICHT  TIME  172.00 


OPA  43.06  RAP  355.72  ECC  1 .2623 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1553.5  -14.67  30.41 

4213.7  15.32  200.33 

1291.5  -15.66  10.76 

3950.9  16.11  160.63 

1076.6  -17,74  353.47 

3736.4  18.20  163.21 

ORBIT  DETERMINATION  ACCURACY 
ST  854.3  SR  1324.2  SS  1667.5 

CRT  .9630  CRS  .9976  CST  .9929 

L5A  2305.0  MSA  132.6  SSA  6.6 

ELI  1570.3  EL2  132.2  4uF  57.36 

arrival  date  may  14  1969 


VL  27.637 
VP  37.705 
7AL  39.03 


GAL 

CAP 

7AP 


DISTANCE  454.679 

5.57  A7L  90.30  HCA  194.36  SMA  129.65  ECC  .16764  INC  .2955  VI  30.163 

-2,20  ATP  69.71  TAL  150.22  TAP  344.60  RCA  106.06  APO  151.65  V2  34.669 

65.66  ETS  341.67  7AE  145.72  ETE  66.04  7AC  97.27  ETC  157.91  ClP  -56.79 


RAL  20.93  RAO  6567,6  VEL  11.690  PTH  2.06  VHP  3 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

90,00 

7 47  23 

2355.73 

-22.72 

30.63 

239.66 

107.36 

8 26  39 

90,00 

21  23  22 

4591 .60 

12.33 

194.20 

237,14 

64.31 

22  39  54 

100,00 

9 11  SO 

2063,33 

-23.73 

30.24 

239.31 

108.73 

9 46  34 

100,00 

22  41  36 

4339.43 

13.26 

175.17 

236.66 

62.97 

23  53  56 

110.00 

10  27  J2 

1647,47 

-26.41 

11.22 

230.19 

112.54 

10  58  0 

110.00 

23  42  44 

4146.06 

15.76 

159.22 

235.23 

59.26 

24  51  52 

987  OPA  37.16  RAP  356.07  ECC  1 .2512 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1755.7 
3991 .6 

1483.3 

3739.4 

1247.5 
3546.1 


-20.14 

6.77 

-20.95 

9.55 

-23.12 

11.59 


42.91 

J67.33 

22.54 

166.36 

3.60 

152.62 


differential  CORRECTIONS 
TOE  -.3993  TRA  -.6915  TC3  -.1565  BAU  .2431 
ROE  -.6776  RRA-1.9665  RC3  1.1615  FAU  .06973 
FOE  3.2375  FRA  6.1667  FC3-5.0903  BSP  11375 
90E  .7666  BRA  2.1592  6C3  1.1916  FSP  -3646 


MIO-COORSE  EXECUTION  ACCURACY 
SCT  1445.7  SCR  3204.3  S03  1171.3 
RRT  .9261  RRT  -.9990  RTF  -.9269 
see  3515.3  R23  -.0572  R13  -.9974 
SCI  3479.3  SC2  502.5  THA  66.81 


ORBIT  determination  ACCURACY 


ST 

706.4 

SR 

1321 .6 

SS 

2057.0 

CRT 

.9917 

CRS 

.9977 

CST 

,9980 

LSA 

2543-3 

MSA 

93,3 

SSA 

13.5 

ELI 

1496.5 

El2 

80.3 

ALF 

61  .99 

LAUNCH  DATE  NOV  23  1966 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  174.00 


ARRIVAL  DATE  MAV"  16  1969 


RL 

147 

.71 

LAL 

.00 

LOL 

60- 

.77 

VL 

27.852 

GAL 

RP 

106 

.65 

LAP 

-.11 

LOP 

256- 

.33 

VP 

37.706 

CAP 

RC 

67. 

196 

CL 

2.71 

CP 

33. 

.03 

TAL 

39.03 

TAP 

distance  461.115 

5.54  A7L  69.62  HCA  197.56  SMA  129.96  ECC  .16670  INC  .3795  VI  30.163 
-1.74  ATP  90.36  TAL  150.17  TAP  347,73  RCA  106.30  APO  151.63  V2  34.876 
66.55  ETS  347.03  7AE  149.76  ETE  93.57  7AC  97.35  ETC  159.53  CLP  -64.14 


PLANETOCENTRIC  CONIC 
C3  15.091  VHL  3.665  OLA  11.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  7 4 45  2498.23 

90.00  21  51  46  4444.28 

100.00  a 31  37  2216.07 

100.00  23  7 35  4199.67 

110.00  9 52  23  1965.34 

110.00  0 7 15  4025.17 

differential  CORRECTIONS 

TOE  -.2935  TRA  -.6241  TC3  -.2864 
ROE  -.6670  RRA-1.7756  RC3  1.1151 
FOE  4.2064  FRA  9.2965  FC3-6.0236 
BOC  .7470  BRA  1.6621  BC3  1,1516 

launch  date  NOV  23  1966 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOL  60.77 
RP  106.66  LAP  -.30  LOP  261 .50 
RC  69.360  CL  6.10  CP  29-71 
PLANETOCENTRIC  CONIC 
C3  15.112  VHL  3.667  OLA  14,17 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 32  36  2606.03 

90.00  22  13  39  4337.10 

100.00  6 1 31  2319.40 

100.00  23  27  27  4096.96 

110.00  9 26  36  2053.06 

110.00  0 22  45  3936.07 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1630  TRA  -.3495  TC3  -.4434 
ROE  -.6794  RRA-1.6253  RC3  I .0401 
FOE  5.1122  FRA10.2452  FC3-6.7134 
BOE  .6987  BRA  1.6625  0C3  1.1307 


RAL  19.15 
INJ  LAT 
-25.29 
7.64 
-26.37 
6.62 
-29.23 
11.39 

0AU  .2324 
FAU  .10500 
esp  10202 

FSP  -4326 


RAO  6567.6  VEL  11.662  PTH  2.05  VHP 
INJ  LONG'  INJ  RT  ASC  INJ  ATMTH  INJ 


60.26 

185.69 

39.37 

167.16 

19.22 

152.40 


239.22 

235.13 

236.92 

234.60 

237.96 

233.06 


103.19 
62.70 
104.62 
61 .32 
106.57 
57.55 


3.656 

time 

7 46  23 

23  5 50 

9 8 35 

24  17  35 
10  25  6 

I 14  20 


MIO-COORSE  EXECUTION  ACCURACY 
SCT  1056.9  SCR  2962.4  SC3  1361.3 
RRT  .6713  RRT  -.9966  RTF  -.6723 
see  3164.2  R23  -.0456  Rl3  -.9976 
SCI  31^5.2  SC2  495.0  THA  72.36 

FLICHT  TIME  176.00 


OPA  32.53  RAP  356.84  ECC  1,2464 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

1696.2  -23,22  52.22 

3644.3  4.12  176.99 

1616.1  -24.10  31.31 

3599.7  4.93  160.56 

1365.3  -26.42  11.17 

3425.2  7.03  146.02 

ORBIT  determination  ACCURACY 

ST  516.3  SR  1291.4  SS  2365.7 

CRT  .9952  CRS  .9972  CST  .9993 

LSA  2742.9  MSA  86.3  SSA  15.6 

ELI  1390.0  EL2  46.9  ALF  66.26 

ARRIVAL  DATE  MAY  16  1969 


DISTANCE  467.531 

VL  27,665  CAL  5.51  A7L  69-15  HCA  200.73  SMA  130.05 

VP  37.706  CAP  -1.30  ATP  90.60  TAL  150-11  TAP  350.64 

TAL  39.31  TAP  72.40  ETS  351 .21  TAE  152.47  ETE  100.69 


RAL  17.66 
INJ  LAT 
-26.74 
4.45 
-27.91 
5.49 
-30.97 
6.17 

BAU  .2264 
FAU  .11719 
BSP  9209 
FSP  -4690 


RAO  6567.6  VEL  11.603  PTH  2.05  VHP  3.426 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


67.63 

179.64 

46.51 

161.56 

25.46 

147.71 


239.16 

234,12 

236.94 

233.55 

230.11 

231.90 


99.67 

62.01 

101.17 

60.57 

105.25 

56.69 


7 16  4 

23  25  56 
6 40  10 

24  35  46 
10  0 51 

1 20  23 


MIO-COORSE  EXECUTION  ACCURACY 
SCT  677.4  SCR  2705.9  SC3  1561.4 
RRT  .6753  RRT  -.9900  RTF  -.6766 
see  2667.1  R23  -.0257  R13  -.9977 
SCI  2624.4  SC2  492.6  THA  60.36 


ECC  .16562  INC  .6536  VI  30.163 

RCA  106.49  APO  151.62  V2  34.667 

TAC  96.72  ETC  161 -01  ClP  -69.63 

OPA  26.67  RAP  356.67  ECC  1 .2467 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2006.0  -T5.I4  59.53 

3737.1  .67  173.00 

1719.4  -26.06  36.16 

3499.0  1.53  155-OT 

1453.1  -28.57  17.06 

3556.1  3.73  141.43 

ORBIT  DETERMINATION  ACCUPACy 

ST  266.5  SR  1246.1  SS  2626.0 

CRT  .9971  CRS  .9966  CST  .9961 

LSA  2919.4  MSA  92.5  SSA  15.5 

ELI  1276.9  El2  21.2  AlF  77.00 


147 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  » 


launch  date  NOV  23  I960  FLIGHT  TJHE  J70.OO  ARRIVAL  CATE  HAV  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  *73,925 

RL  ur. 7j  LAL,  ,00  LOL  60.77  VL  27.076  CAL  5.50  A7L  00.79  HCA  203.90  5HA  130.13  ECC  .16521  INC  1 .2067  Vl  30.163 

RP  100.72  lap  -.49  LOP  264.67  VP  37.704  CAP  -.06  A7P  91.10  TAL  150.02  TAP  353.92  RCA  100.63  APO  151.62  V2  34.050 

RC  7J.560  CL  0.61  CP  27.05  7Al  39.65  7AP  76.93  ET5  354.65  7AE  154.01  ETE  109.74  ZAC  95.50  ETC  162.36  ClP  -75.29 

planetocentric  conic 


C3  15.224 

VHL  3.902 

OLA  16.51 

RAL  16.92 

RAO  6567. 

.6  VEL  11.600 

PTH  2.06 

VHP  3.266 

CL 

o 

25.20 

RAP 

357.09 

ECC  1.2505 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 lAT 

INJ  2 LONG 

90.00 

6 7 12 

2691 .93 

-27.50 

73.90 

239.31 

96.70 

6 52 

4 

2091  ,9 

- 

26.36 

65.52 

90,00 

22  31  33 

4254.51 

1.00 

175.02 

233.64 

61.74 

23  42 

27 

3654.5 

-2.00 

160.39 

100,00 

7 37  52 

2399.50 

-20.03 

52.29 

239.12 

90.26 

0 17 

51 

1799.6 

- 

27.39 

43.70 

100.00 

23  43  34 

4022.00 

2.90 

157,32 

233.02 

60.24 

24  50 

56 

3422.1 

-1.00 

150.00 

110,00 

9 6 42 

2121.60 

-32.09 

30.49 

230.43 

102.47 

9 42 

4 

1521 .6 

■30.04 

21  .07 

110.00 

0 35  9 

3072.03 

5.72 

144.25 

231 .20 

56.24 

1 39 

42 

3272.0 

1.24 

130.03 

differential  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.0072 

TRA  -.0636 

TC3  -.6105 

BAU  .2335 

SOT 

406.4  SCR  2595.0  SC3  1706.1 

ST 

34.2 

SR 

1102.6 

SS  2029.1 

ROE  -.6556 

RRA-1.494] 

RC3  .9713  FAU  .12745 

RRT 

-.1013  RRF  - 

.9972  RTF 

.1004 

CRT 

.7309 

CRS 

.9950 

CST  .6093 

= 

FOE  5.0909 

FRAIO. 9017 

FC3-7.2479 

eSP  0334 

sea  2641 .0  R23 

.0043  R13  - 

.9972 

LSA 

3064.0 

MSA 

102. Z 

SSA  14.9 

BOE  .6556 

BRA  1.4955 

BC3  1.1472 

FSP  -5407 

SCI 

2596.3  SC2 

403.0  THA  : 

91 .13 

ELI 

1102.9 

EL2 

23.0 

AlF  60.70 

- 

LAUNCH  DATE  MOV  23  I 960  FLIGHT  TJHE  100.00  ARRIVAL  DATE  MAT  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  400.296 


RL  147.71 

LAL  ,00 

LOL  60.77 

VL  27.004 

CAL 

5.51  AZL  00.52  HCA  207.07 

SMA 

130.10 

ECC  .16405 

INC  1.4009 

Vl 

30.163 

RP  100.74 

LAP  -.67 

LOP  267.04 

VP  37.702  CAP 

-.43  AZP  91.32 

TAL  149.90 

tap 

356.97 

RCA  100.72 

APO  151  ,64 

V2 

34 .040 

RC  73,792 

CL  10.54 

CP  24.76 

ZAL  39.96 

ZAP 

01.90  ETS  357.51 

ZAE  154.46 

ETE 

119.47 

ZAC  94 ,07 

ETC  163.57 

CLP 

-01 .07 

_ 

PLANETOCENTRIC  CONIC 

C3  15.392 

VHL  3.923 

OLA  10.32  RAL  16.22  RAO  6567.6  VEL  11*695 

PTH  2.06 

VHP 

3.154 

DPA  22.20 

RAP  356.73 

ECC 

1 .2533 

A7MTH 

LNCH  time 

L-I  time 

INJ  lAT 

TNJ 

long  INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

3 

90,00 

5 46  21 

2763.15 

-20.04 

79 

.14  239.54 

94.15 

6 

32  24 

2163.1 

-27.17 

70.50 

90.00 

22  46  40 

4100.22 

-.34 

171 

.32  233.49 

61.60 

23 

56  36 

3500.2 

-4.12 

164 .69 

too.oo 

7 10  39 

2465.52 

-29.30 

57 

.11  259.4] 

95.70 

7 

59  44 

1065.5 

-20.27 

40.49 

■ 

m 

100,00 

0 1 7 

3961 .00 

.04 

153 

.97  232.03 

60.12 

I 

7 0 

3361  . 1 

-3.15 

147.45 

llO.OO 

0 50  47 

2177.25 

-32.03 

34 

.66  Z36.B* 

100. h 

9 27  4 

1577.3 

-51.09 

25.07 

1 

110.00 

0 45  20 

5022.12 

3,79 

141 

.59  230.99 

56.00 

I 

49  11 

3222.1 

-.70 

135.30 

■ = 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  .1695 

TRA  .2306 

TC3  -.7000  BAU  .2465 

SGT  754.6  SGR  2407.4  SG3  1013.7 

ST  270.0 

SR  1106.3 

SS 

2903.3 

ROE  -.6204 

RRA' 1.3749  «3  .9022 

FAU  .13506 

RRT  -.7774  RRT  -. 

.9962  nrr  , 

.7707 

CRT  -.9779 

CRS  .9946 

CST 

-.9936 

FOE  6.5525 

FRAU  .5106 

FC3-7.5967 

BSP  7695 

see  2522.9  R23  . 

.0399  RJ3 

.9954 

LSA  3191.3 

MSA  112.1 

SSA 

14.3 

BOE  .6431 

BRA  1.3941 

BC3  1.1979 

FSP  -501 4 

SGI  2400.4  SG2  460.7  THA  104.19 

1 

ELI  1137.4 

EL2  54.9 

alf 

105.46 

LAUNCH  DATE  1 

23  1960 

FLIGHT  TIME  102.00 

ARRIVAL  CATE 

MAY 

24  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  406.649 

- 

RL  147.71 

LAL  .00 

LOL  60.77 

Vt  27.009 

CAL 

5.53  AZL  00.30 

HCA  210,24 

SMA 

130.23 

ECC  .16474 

INC  1 .7014 

Vl 

30.163 

_ 

RP  100.77 

LAP  -.06 

LOP  271 .00 

VP  37.690 

CAP 

-.00  AZP  91.47 

TAL  149,76 

TAP 

360.00 

RCA  100.77 

APO  151  .60 

V2 

34  .039 

- 

RC  76.053 

CL  12.04 

CP  22.77 

ZAL  40.21 

ZAP 

07.15  ETS  359.90 

ZAE  153.09 

ETE 

129.15 

ZAC  92.31 

ETC  164.62 

CLP 

-06.91 

planetocentric  CONIC 

C3  15.604 

VHL  3.950 

CLA  19.75 

RAL  15.70 

RAO  6567.6  VEL  11.704 

PTH  2.06 

VHP 

3.004 

DPA  19.34 

RAP  355.32 

ECC 

1 .2560 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 20  50 

2023.90 

-20.26 

03 

.50  239.04 

91 .94 

6 

15  54 

2224.0 

-27.69 

74  .96 

90.00 

23  0 11 

4133.57 

'2.11 

160 

.20  233.57 

61.75 

24 

9 5 

3533.6 

-5.07 

161  .61 

100.00 

7 2 41 

2521.30 

-29.69 

61 

.24  239.76 

93.63 

7 

44  42 

1921 .4 

-20.07 

52.53 

- 

100,00 

0 12  50 

3911.40 

-.05 

151 

.25  232.07 

60, 12 

1 

10  9 

3311 .4 

-4.82 

144 .71 

- 

llO.OO 

0 37  40 

2223.00 

-33.33 

30 

.20  239.32 

90.07 

9 

14  51 

1623.0 

-31.06 

29.20 

110.00 

0 54  20 

3701.74 

2.25 

139 

.40  230.93 

55.00 

I 

57  22 

3101.7 

-2.24 

133.27 

DIFFERENTIAL  CORRECTIONS  NJO-COURSE  EXECUTION  ACCURACV  OR0IT  DETERHINATION  ACCURACY 


TOE 

.3614 

TRA 

.5270 

TC3 

-.9669 

BAU 

.2690 

SGT  1232.0  SCR  2206.0  5C3  1071.1 

ST 

570.4 

SR 

1006.9 

SS 

3057,8 

ROE 

-.5674 

RRA- 

•1 .2541 

RC3 

.0520 

FAU 

.14339 

RRT  -.9256  RRT  -.9947  RTF  .9292 

CRT 

-.9039 

CRS 

,9927 

CST 

-.9901 

FOE 

6.9605 

FRAI 1.7397 

FC3- 

■7.9554 

BSP 

7601 

see  2526.7  R23  .0653  R13  -.9920 

LSA 

3260.5 

MSA 

122.0 

SSA 

13.5 

BOE 

.6727 

BRA 

1.3603 

BC3 

1 .2093 

FSP 

-6271 

SGI  2492.0  SG2  412.7  THA  110.10 

Eli 

1157.0 

EL2 

09,9 

Alf 

119.67 

LAUNCH 

DATE  NOV  23  1960 

Flight  time  iba.oo 

ARRIVAL 

CATE 

MAY 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  492.975 

RL 

147.71 

LAL 

.00 

LOL 

60.77 

VL 

27.093 

GAL 

5.56  AZL  00.12  HCA  213.41  SMA 

130.25 

ECC 

. 1 6400 

INC 

1 .0037 

Vl 

30. 163 

RP 

100.00 

LAP 

-1  .04 

LOP  274.17 

VP 

37.693 

CAP 

.42  AZP  91.57  TAL  149.50  TAP 

2.99 

RCA 

100.70 

APO 

151 .73 

V2 

34  .831 

RC 

70.340 

GL 

13.25 

GP 

Z0.97 

ZAL 

40.39 

ZAP 

92.54  ETS  1.90  ZAE  152.40  £T£ 

137.90 

ZAC 

90.45 

ETC 

165.49 

CLP 

-92.73 

PLANETOCENTRIC  CONIC 

C3  15.060  VHL  3.902  OLA  20.91  RAL  15.34  RAO  6567,6  VEL  11.715  PTH  2.06  VHP  3.051  OPA  16.65  RAP  353.02  ECC  1.2610 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

’ JNJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 13  54 

2077.26 

-20.32 

07.47 

240.21 

09.90 

6 1 

51 

2277.3 

■20.02 

70.02 

90.00 

23  12  13 

4007.64 

-3.50 

165.71 

233.02 

61  .09 

24  20 

21 

3407,6 

-7.51 

159.02 

100.00 

6 49  13 

2569.09 

-29.05 

64.03 

240.19 

9I  .74 

7 32 

3 

1969.9 

29.29 

56.07 

100.00 

0 23  31 

3070.25 

-2.24 

140.99 

233.00 

60.10 

I 20 

1 

3270.2 

'6.19 

14Z.43 

110.00 

0 27  4 

2263.75 

-33.67 

41.27 

259.07 

96.20 

9 4 

40 

1663.7 

- 

32.43 

32.25 

llO.OO 

1 2 9 

3749.15 

1 .01 

137.70 

231 .05 

55.03 

2 4 

30 

3149.2 

-3.40 

131  .57 

OIFFERENTTAL 

. CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

roc  .5640 

TRA  .0252 

TC3-1 .1539  BAU  .2933 

SGT 

1765.9  SGR  2022.4  SC3 

1904.0 

ST  097.0 

SR 

920.0 

SS 

3145.3 

ROE  -.5217 

RRA-1.1537 

RC3  .7633  FAU  .14104 

RRT 

-.9593  RRF  - 

.9927  RTF 

.9646 

CRT  -.9041 

CRS 

.9904 

CST 

-.9991 

FOE  7.3603 

FRAI 1.0991 

FC3-7.7429  BSP  7610 

see  2604.9  R23 

.0709  R13 

-.9905 

LSA  3395.3 

MSA 

129.7 

SSA 

13.5 

BOE  .7603 

BRA  1 .4104 

BC3  1.3035 

FSP  -6290 

SGI 

2657.9  SC2 

379.4  THA 

130.96 

Eli  1200.4 

EL2 

114.6 

alf 

134 .24 

148 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  NOV  1966  FlK^HT  TIME  166.00  ARRIVAL  CATE  MAT  ^6  1969 


heliocentric  conic  distance  499.260 


RL  147.71 

LAL 

.00 

La  60.77 

VL  27.695 

gal  5.61 

ATL  67.96 

HCA 

216.56 

SMA 

130.27 

ECC 

.16526 

INC 

2.0576 

VI 

30.163 

RP  108.82 

LAP 

-1.21 

LOP  277.33 

VP  37.667 

GAP  .64 

ATP  91.64 

TAL 

149.37 

TAP 

9.95 

RCA 

106.74 

APO 

151 .79 

V2 

34.624 

RC  60.691 

GL 

14.22 

GP  19.32 

TAL  40.91 

TAP  97.96 

ETS  3.57 

TAE 

150.45 

ETE 

145.92 

TAC 

66.56 

ETC 

166.26 

CLP 

-96.43 

PLANETOCENTRIC  CONIC 

C3  16.156 

VHL 

4.019 

OLA  21 .87 

RAL  15.10 

RAD  6567.6 

VEL  11.726 

ptm 

2.07 

VHP 

3.049 

DPA 

14.14 

RAP 

352.32 

ECC 

I .2659 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

9 

1 1 

2924.72 

-26.27 

90.94 

240.65 

66.24 

5 

49  45 

2324.7 

■28.21 

62.26 

90.00 

23 

23  12 

4046.60 

-4.63 

163.52 

234.22 

62.06 

24 

30  40 

3446.6 

-6.53 

196.79 

100.00 

6 

37  46 

2612.71 

-29.69 

66.02 

240.66 

90,07 

7 

21  19 

2012.7 

■29.56 

99.23 

100.00 

0 

33  3 

3635.64 

-3.41 

147,10 

233.44 

60.26 

1 

36  59 

3235  .6 

-7.34 

140.91 

110.00 

8 

18  10 

2296.64 

-33.90 

43.97 

240.46 

94.70 

6 

56  26 

1696.6 

•32.66 

34  ,60 

110.00 

1 

9 9 

3722.66 

-.00 

136.40 

23J .31 

59.62 

2 

11  11 

3122.7 

-4.49 

130.16 

differential  corrections  MIO'COURSE  execution  accuracy  orbit  determination  accuracy 

TDE  .7707  TRA  1.1156  TC3-1 .3289  BAU  .3236  SOT  2Z99.0  SCR  1630.1  SC3  1690.0  ST  iei3.4  SR  816.4  SS  3160. 1 

ROE  -.4626  RRA-1.0504  RC3  .6935  FAU  .14064  RRJ  -.97j0  RRF  -.9699  RTF  .9791  CRT  -.9610  CR5  .9667  CST  -.9994 

FOE  7.5029  FRAU. 7793  FC3-7. 547a  BSP  6233  SCB  2936.4  R23  .0723  R1 3 -.9901  LSA  3479.6  MSA  137.5  SSA  13. 1 

BOE  .8990  BRA  1.5324  BC3  1.4969  FSP  -6339  SCI  29J6.2  SC2  344.5  THA  141.67  ELI  1457.6  El2  132.2  AlF  146.19 

LAUNCH  DATE  NOV  23  1966  FLIGHT  TIME  166.00  ARRIVAL  DATE  MAT  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  505.563 

RL  147.71  LAL  .00  La  60.77  VL  27.695  CAL  5.67  A7L  67.63  HCA  219.75  SMA  130.27  ECC  .16566  INC  2.1702  VI  30.163 

RP  106.64  LAP  -1.39  LOP  260.50  VP  37.661  CAP  1.26  ATP  91.67  TAL  149.12  TAP  6.67  RCA  106.66  APO  191.86  V2  34.816 

RC  82.961  CL  15.00  CP  17.76  TAL  40.59  TAP  103.26  ETS  4.96  TAE  146.01  ETE  151.69  TAC  86.79  ETC  166.71  ClP-103.96 

PLANETOCENTRIC  CONIC 

C3  16.497  VHL  4.062  OLA  22.67  RAL  14.96  RAO  6567.7  VEL  11.742  PTN  2.07  VHP  3.078  DPA  11.81  RAP  350.89  ECC  1.2715 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 49  90 

T967.64 

-26.14 

94.07 

241.16 

66,66 

5 39  16 

2367.6 

-26.30 

65.41 

90.00 

23  33  19 

4019.20 

-9.69 

161.64 

254.74 

62.25 

24  40  14 

3415.2 

-9.56 

154.66 

100.00 

6 26  0 

2651.10 

-29.66 

70.67 

241 .24 

66,57 

7 12  11 

2051  ,1 

-29.74 

62.07 

100.00 

0 42  46 

3606.96 

-4,36 

145.90 

233.91 

M.40 

1 45  13 

3207.0 

-6.29 

136.90 

110.00 

6 10  49 

2329.63 

-34.04 

46.37 

241.16 

93.26 

6 49  35 

1729.6 

-33.21 

37.23 

120.00 

1 15  30 

3701.20 

-.63 

135.26 

231.70 

55.63 

2 17  11 

3101.2 

-5.30 

129.05 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  .9772  TRA  1.3973  TC3-1 .4696  BAU  ,3962  SCT  2615.7  SCR  1644.4  SC3  1642.4  ST  1520.6  SR  716.1  SS  3142. 3 

ROE  -.4017  RRA  -.9539  RC3  .6233  FAU  .13671  RRT  -.9739  RRF  -,9660  RTF  ,9656  CRT  -.9754  CRS  .9611  CST  -.9996 

FOE  7,4961  FRAU. 4966  FC3-7.1747  BSP  9l5l  SCR  3260.7  R23  .0564  R13  -.9906  LSA  3960.6  MSA  144.4  SSA  12.9 

BOE  1.0565  BRA  1 .6916  BC3  1,6150  FSP  -6246  SCI  3244.9  SC2  324.2  THA  150.04  ELI  1674.7  El2  U3.3  AlF  155.13 


LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  190.00  ARRIVAL  DATE  JUN  1 1969 

heliocentric  CONIC  DISTANCE  511 .622 

RL  147.71  LAL  .00  tOL  60.77  VL  27.894  GAL  5.75  ATL  67.71  HCA  222.91  SMA  130.26  ECC  .16674  INC  2.2661  VI  30.163 

RP  106.86  LAP  -1.56  LOP  263.66  VP  37.674  GAP  1.67  ATP  91.67  TAL  146.65  TAP  11.76  RCA  106.54  APO  151.97  V?  34.610 

RC  05.326  CL  19.63  CP  16.36  TAL  40.53  TAP  106.44  ETS  6.11  TAE  145.37  ET£  156.61  TAC  65.15  ETC  167.07  CtP-109.25 

PLANETOCENTRIC  CONIC 

C3  16.604  VHL  4.109  OLA  23.34  RAL  14.93  RAO  6567.7  VEL  11.759  PTH  2.06  VHP  3.132  OPA  9.66  RAP  349.61  ECC  1 .2779 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 40  7 

9006.66 

-27.95 

96.93 

241 .74 

65.26 

5 30  14 

2406.9 

-28.31 

86.26 

90.00 

23  42  44 

3966.63 

-6.60 

160.02 

235.37 

62.44 

24  49  11 

3366.6 

-10.43 

153.23 

100.00 

6 19  40 

2669.66 

-29.77 

73.45 

241 .68 

67.21 

7 4 26 

2065.9 

-29.64 

64  .65 

100.00 

0 49  48 

3762.64 

-5.19 

144.17 

234.49 

60.52 

1 52  51 

3162.6 

-9.06 

137.54 

110.00 

8 4 36 

2357.52 

-34,13 

46.55 

241.92 

92.00 

6 43  55 

1757.5 

-33.46 

39.37 

110.00 

1 21  21 

3663.96 

-1  .49 

134.36 

232.19 

53-65 

2 22  45 

3064.0 

-5.96 

1 26 . 1 5 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION _ACCURACV 

TOE  1.1782  TRA  1.6698  TC3-1 .6336  BAU  .3696  SCT  3301 .6  SCR  1466.0  SC3  1766.6  ST  1810.2  SR  615.3  SS  3090.2 

ROE  -.3591  RRA  -.8637  RC3  .5589  FAU  .13099  RRT  -.9721  RRF  -.9606  RTF  .9691  CRT  -.9661  CRS  .9722  CST  -.9997 

FOE  7.3455  FRAU. 0706  FC3-6.7166  BSP  10261  SCB  3613.9  R23  .0434  RI3  -.9915  LSA  3630.7  MSA  151.0  SSA  12-7 

BOE  1.2261  BRA  1 .6764  0C3  1.7267  FSP  -6062  SCI  3599.6  SC2  315.6  THA  156.43  ELI  1906.0  El2  190.9  ALF  161.70 

LAUNCH  DATE  NOV  23  1966  FLIGHT  TIME  192.00  ARRIVAL  OATE  JUN  3 19fe9 

HELIOCENTRIC  CONIC  DISTANCE  516.056 

RL  147.71  LAL  .00  ta  60.77  VL  27.691  CAL  5.64  ATL  67.61  HCA  226.06  SMA  130.23  ECC  .16764  INC  2.3690  VI  30.163 

RP  106.68  LAP  -1.72  LOP  266.62  VP  37.666  CAP  2.09  ATP  91.66  TAL  146.54  TAP  14.61  RCA  106.37  APO  152.09  V2  34.804 

RC  87.691  GL  16.13  CP  15.05  TAL  40,44  TAP  113.37  ETS  7.05  TAE  M2. 66  ETE  160.50  TAC  83.73  ETC  167.29  ClP-114.25 

PLANETOCENTRIC  CONIC 

C3  17.321  VHL  4.162  OLA  23.91  RAL  14.96  RAO  6567.7  VEL  11.777  PTH  2.06  VHP  3.212  OPA  7.76  RAP  346.52  ECC  1.2651 

lNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 31  43  3043.00  -27.72  99.59  T42.41  63.97  5 22  26  2443.0  -26.27  90.93 

90.00  235133  3962.29  -7.56  156.64  236.10  62.63  245736  3362.3  -11.17  151.82 

100.00  6 12  36  2717.66  -29.65  75.61  242.60  65,96  6 57  54  2117.7  -29.69  67.01 

100.00  0 57  16  3762.64  -5.66  143.06  235.17  60.63  1 59  59  3162.6  -9.73  136.41 

110.00  75937  2362.90  -34.17  50.53  242,75  90.63  63920  1762.9  -33.66  41.32 

110.00  1 26  45  3670.36  -2,00  133.67  232.76  55.67  2 27  56  3070.4  -6.47  127.43 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  1.3713  TRA  1 .9209  TC3-1  .7579  BAU  .4230  SCT  3751.2  SCR  1309.4  SC3  1671,7  ST  2076.2  SR  920.6  SS  3015.3 

ROE  -.2777  RRA  -.7616  RC3  .4967  FAU  .12360  RRT  -.9666  RRF  -.9730  RTF  .9910  CRT  -.9509  CRS  .9576  CST  -.9997 

FOE  7,0916  FRAIO. 5541  FC3-6.1777  BSP  11494  SCB  3971.9  R23  .0316  R13  -.9922  LSA  3695.6  MSA  157.1  SSA  12.5 

BOE  1.3991  BRA  2.0736  BC3  1 .6266  FSP  -5634  SCI  3959.3  SC2  316.2  THA  161.28  ELI  2136.7  El2  156.8  ALF  166.53 
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EARTH-VENUS  TRAJECTORIES  « VOL.  4,  1968-69) 


LAUNCH  DATE  NOV  23  1968 

Flight  time  194.00 

arrival  cate 

JUN 

5 1969 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00 

LOL  60.77 

VL  27.886 

DISTANCE  524.270 

CAL  5.95  A/L  07,52  MCA  229.24 

SMA 

130.20 

ECC  .16916 

INC  2.4814 

VI 

30.163 

RP  W8,90  LAP  -I  .88 

LOP  289.99 

VP  37.658 

CAP  2.50 

A7P  91 .62 

TAL  146.20 

TAP 

17.44 

RCA  108.17 

APO  152.23 

V2 

34,799 

RC  90.065  Cl  16.53 

CP  13.84 

7al  40.29 

ZAP  118.03 

ETS  7.62 

ZAE  140.05 

ETE 

163.55 

ZAC  82.56 

ETC  167,39 

CLP 

-118,94 

PlANETOCEnTRIC  CONIC 
C3  17.613  VML  4.^21 

CLA  24.40 

RAt  15.11 

RAD  6567,7 

VEL  11.796 

PTH  2.09 

VHP 

3.313 

OPA  6.06 

RAP  347.64 

ECC 

1 .2932 

LNCH  A/HTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

! time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 24  26 

3076.50 

-27.46 

101.96 

243.15 

82.70 

5 

15  44 

2476.5 

-26 . 1 7 

93.37 

90.00  03  45 

3941 .78 

-6.20 

157.48 

236.92 

62.60 

1 

9 27 

3341  ,8 

-11.78 

150.63 

100.00  6 6 41 

2746.95 

-29.49 

77.97 

243.40 

84.65 

6 

52  26 

2146.9 

-29.89 

69.19 

100.00  1 4 13 

3746.56 

-6.40 

142.16 

235.94 

60.74 

2 

6 40 

3146.6 

-10.25 

135.49 

110.00  7 55  35 

2406.22 

-34.16 

52.35 

243.66 

69.75 

6 

35  41 

1606.2 

-33.64 

43.12 

110.00  1 31  46 

3660.05 

-2.40 

133.13 

233.47 

55.69 

2 

32  46 

3060.1 

-6.86 

126.88 

OIFFEfftNTlAL  CCWffECTJONS  MXD-COURSC  C^CUTION  ACCLWACV  ORBIT  OE TERMINATION  ACCURACY 

TOE  1.5551  TRA  2.1633  TC3-I .85B5  6AU  .4550  SCT  4161.4  SCR  1159.2  SC3  1565. B $T  2322.7  SR  434.7  SS  2924.8 

ROE  '.2191  RRA  '.7p83  RC3  .4439  FAU  .11513  RRT  -.9579  RRT  -.9627  RTF  .9921  CRT  -.9260  CRS  .9343  CST  -.9997 

FOE  6.7691  fra  9.9664  FC3-5.5957  BSP  127|0  SC6  4319.6  R23  .0231  R13  -.9926  LSA  3756.6  MSA  162-9  S5A  12.4 

eOE  1.5705  BRA  2.2764  BC3  1.9107  FSP  -5531  SCJ  4307.6  SC2  321.5  THA  164.97  Etl  2357.5  El2  161.7  AtF  170,12 

LAUNCH  DATE  NOV  25  1966  FLICHT  TIME  196.00  ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC  OISTANCE  530.456 


RL  147.71  LAL  .00 

LOL  60.77 

VL  27.660 

CAL  6.07 

A7U  87.43 

HCA  232.40 

SMA 

130.16 

ECC  .17077 

INC  2.5654 

VI 

30.163 

RP  106.91  LAP  -2.03 

LOP  293.15 

VP  37.650 

CAP  2.91 

A7P  91.57 

TAL  147.82 

TAP 

20.22 

RCA  107.93 

APO  152.39 

V2 

34.795 

RC  92.449  CL  16.63 

CP  12.74 

ZAL  40.09 

ZAP  122.40  ETS  6.46 

ZAE  137.54 

ETE 

165.95 

ZAC  61.65 

ETC  167.41 

CLP 

-123.32 

PtAfCTOCENTRIC  CONIC 

C3  16.564  VHL  4.265 

OLA  24.61 

RAl  15.31 

RAO  6567.7 

VEL  11.621 

PTH  2.09 

VHP 

3. 

434 

OPA  4 . 56 

RAP  346.99 

ECC 

1.3022 

- 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

“ 

90.00  4 16  18 

3107.67 

-27.17 

104.20 

243.97 

61.70 

5 

10 

6 

2507.7 

-26.04 

95.64 

= 

90.00  0 11  30 

3924.63 

-6.73 

156.51 

237.62 

62.95 

1 

16 

55 

3324.6 

-12.29 

149.64 

1 

100.00  61  47 

2774.02 

-29.30 

79.96 

244.26 

63.02 

6 

46 

2 

2174.0 

'29.65 

71  .20 

- 

100.00  1 10  42 

3733.71 

-6.63 

141.44 

236.60 

60.63 

2 

12 

56 

3153.7 

-10.67 

1 34 . 76 

t 

110.00  7 52  27 

2427.63 

-34.16 

54.04 

244.65 

66.75 

6 

32 

54 

1027.6 

-33.96 

44.60 

110.00  1 36  33 

3652.67 

-2.66 

132.74 

234.24 

55.91 

2 

37 

25 

3052.7 

-7.14 

126,49 

DIFFERENTIAL  CORRECTIONS 

MIO-COORSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  1 .7310  TRA  2.3965 

TC3-I .9325 

BAU  .4642 

SCT  4534.2  SCR  1030.4  SC3  1456.0 

ST  2545.7 

SR  359.6 

SS 

2626.2 

■ 

ROE  -.1645  RRA  -.6441 

RC3  .3930  FAO  .10550 

RRT 

,9451  RRF  -. 

.9466  RTF 

.9927 

CRT  -.6653 

CRS  .6955 

CST 

-.9997 

■ 

FOE  6.4145  FRA  9.4j3€ 

FC3-4.9736 

BSP  13635 

SCB  4649.9  R23  < 

.0174  RJ3  - 

.9931 

LSA  3616.4 

H5A  166.2 

SSA 

12.4 

BOE  1.7366  BRA  2.4015 

BC3  1.9721 

FSP  -5167 

SCI  4636.2  SC2  329.3  THA  167.62 

Eli  2565.6 

EL2  166.0 

alf 

172.64 

LAUNCH  DATE  NOV  23  1968 

Flight  time  196.00 

ARRIVAL  DATE 

JUN 

9 1969 

- 

heliocentric  CONIC 

DISTANCE  536.620 

RL  147.71  LAL  .00 

LOL  60.77 

VL  27.673 

CAL  6.21 

AZL  67.36 

HCA  235.56 

SHA 

130.11 

ECC  -17260 

INC  2.6426 

VI 

30.163 

= 

RP  106.92  LAP  -2.16 

LOP  296.31 

VP  37.641 

GAP  3.33 

AZP  91.49 

TAL  147.41 

TAP 

22.90 

RCA  107.65 

APO  152.56 

V2 

34.791 

- 

RC  94.840  CL  17.05 

OP  11.74 

ZAL  39.64 

ZAP  126.46 

ETS  6.99 

ZAE  135.19 

ETE 

167.65 

ZAC  61.01 

ETC  167.37 

CLP 

-127.39 

- 

PLANETOCENTRIC  CONIC 

C3  16.979  VHL  4.357 

OLA  25.15 

RAL  15.57 

RAO  6567.6 

VEL  11.647 

PTH  2,10 

VHP 

3. 

,573 

OPA  3.31 

RAP  346.57 

ECC 

1 .3125 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00  4 13  10 

3136.72 

-26.67 

106.27 

244.67 

60.70 

5 

5 

27 

2536.7 

-27.80 

97.75 

90.00  0 16  46 

3911.26 

-9. 14 

155.73 

236.61 

63.06 

1 

23 

57 

3311.3 

'12.66 

146.64 

100.00  5 57  52 

2799.15 

-29. U 

01.60 

245.24 

62.67 

6 

44 

31 

2199.1 

-29.79 

73.06 

100.00  1 16  45 

3724 .06 

-7.15 

140.91 

237.74 

60.90 

2 

16 

49 

3124-1 

-10.97 

134.21 

110.00  7 50  6 

2447.99 

-34.12 

55.61 

245.72 

67.62 

6 

30 

54 

1046.0 

-34.05 

46.37 

110.00  1 41  0 

3647.99 

-2.86 

132.50 

235.09 

55.92 

2 

41 

46 

3046.0 

-7.31 

126.24 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.6945  TRA  2.6175  TC3-1 .9692  BAU  .5125  SCT  4865.7  SCR  916.0  SC3  1344.7  ST  2740.9  SR  296.1  55  2720.9 

ROE  -.1130  RRA  -.5671  RC3  .3499  FAU  .09643  RRT  -.9275  RRT  -.9304  RTF  .9930  CRT  -.6167  CRS  .8294  CST  -.9997 

FOE  6.0263  FRA  6.6323  FC3-4.3966  BSP  14950  SC6  4951.6  R23  .0133  R13  -.9933  LSA  3669.6  MSA  173.4  SSA  12.4 

BOE  1.8979  BRA  2.6625  6C 3 270196  FSP  -4621  SCI  4940.0  SC2  336.0  THA  170.03  ELI  2751  .6  EL2  170.2  ALF  174.94 

LAUNCH  DATE  NOV  23  1966  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  11  1969 


HELIOCENTRIC  CONIC  OISTANCE  542.757 


RL  147.71 

LAL 

.00 

La  60.77 

VL  27.664 

CAL  6.37 

AZL  67.29  HCA  236.73 

SMA  130.05 

ECC  .17469 

INC  2.7141 

VI 

30.165 

RP  106. 9S 

LAP 

-2.32 

LOP  299.4? 

VP  37.632 

CAP  3.74 

AZP  91.41 

TAL  146.97 

tap  25.70 

RCA  107.33 

APO  152.77 

V2 

34.766 

RC  97.236 

CL 

17.20 

OP  10.64 

ZAl  39.53 

ZAP  130.27 

ETS  9.45 

ZAE  133.03 

ETE  169.36 

ZAC  60.63 

ETC  167.29 

CLP 

-131  .16 

PLANETOCENTRIC  CONIC 

C3  19.664 

VHL 

4,434 

Ola  25.44 

RAL  15.90  RAO  6567.6 

VEL  U.676 

PTH  2.11 

VHP  3.726 

OPA  2.25 

RAP  346.36 

ECC 

1.3236 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

9 0 

3163.79 

-26.55 

106.19 

245.66 

79.76 

5 1 

44 

2563.6 

-27.69 

99.71 

90.00 

0 

25  32 

3900.97 

-9.46 

155.14 

239.67 

63.19 

1 30 

33 

3301.0 

-12.99 

146.24 

100.00 

5 

54  51 

2622.54 

-26.90 

63.51 

246.29 

61.99 

6 41 

53 

2222.5 

-29.70 

74.00 

100.00 

1 

22  22 

3717.45 

-7.37 

140.54 

236.75 

60.95 

2 24 

20 

3117.4 

-11.19 

133-83 

110.00 

7 

46  31 

2466.92 

-34.06 

57.09 

246.6? 

66.95 

6 29 

37 

1666.9 

-34.11 

47.64 

110.00 

1 

45  12 

3645.63 

-2.94 

132.39 

236.02 

55.93 

2 45 

56 

3045.6 

-7.39 

126.13 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.0467 

TRA 

2.6310 

TC3-2.0249  BAU  .5366 

SCT  5161. 3 SCR  i 

621.6  SC3  1236.6 

ST  2913.1 

SR  245.6 

55 

2611  .6 

ROE  -.0653 

RRA 

-.5375 

RCJ  .3118 

FAU  .06749 

RRT  - 

.9044  RRF  - 

.9067  RTF 

.9931 

CRT  -.7042 

CRS  -7202 

CST 

-.9997 

FOE  5.6410 

FRA 

6.2731 

rC3-3.85lT  BSP  15980 

SOB  5226.3  R23 

.0103  R13  - 

.9935 

LSA  3916.2 

MSA  176.2 

SSA 

12.4 

BOE  2.0497 

BRA 

2.6616 

BC3  2.0488  FSP  -447J 

SCI  5214.6  SC2 

347.0  THA  171.77 

Eli  2916.3 

El2  174.2 

AlF 

176.59 
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EARTH-VENUS  TRAJECTORIES  r VOL  4,  1968-69  i 


LAUNCH  CATE  NOV  J 96fl  FLIGHT  TIME  202.00  ARRIVAL  CATE  JUN  13  1969 

heliocentric  conic  distance  546.667 

RL  147.71  LAL  .00  LOl  60.77  VL  27.655  CAL  6.54  A7L  67.22  HCA  241.69  SNA  129,96  ICC  .17704  INC  2.7609  VI  30.163 

RP  106.94  LAP  >2.45  LOP  302.63  VP  37.623  CAP  4.17  A7P  91.31  TAL  146.50  TAP  26.39  RCA  106.97  APO  152.99  V2  34.766 

RC  99.636  GL  17.26  GP  10.03  7AL  39.16  7AP  133.79  ETS  9.66  7AE  131.05  ETE  170.57  7AC  80.50  ETC  167.19  ClP>134.65 

planetocentric  conic 

C3  20.426  VHL  4.520  ClA  25.66  RAl  16.26  RAO  6567.6  VEL  11.906  PTH  2.12  VHP  3.699  CPA  1.36  RAP  346.40  ECC  1.3362 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

5 47 

3169.00 

-26.24 

109.97 

246.94 

76.95 

4 56 

56 

2569.0 

-27.50 

101 .53 

90.00 

0 

31  46 

3093.67 

-9.66 

154.73 

241.01 

63.26 

1 36 

42 

3293.9 

>13.19 

147.62 

100,00 

5 

52  41 

2644.35 

-26.66 

65.09 

247.42 

81.16 

6 40 

5 

2244.4 

-29.60 

76.41 

100,00 

1 

27  35 

3713.74 

-7.49 

140.33 

239.63 

60.96 

2 29 

29 

3113.7 

-11.30 

133.62 

110,00 

7 

47  36 

2464  .62 

-33.99 

56.46 

246.11 

66.13 

6 29 

0 

1664.6 

-34.15 

49.24 

110,00 

1 

49  10 

5646.04 

-2.93 

132.40 

237.03 

55.93 

2 49 

56 

3046.0 

-7.39 

126.14 

JIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.1943 

TRA 

3.0396 

TC3-2.0406 

BAU  .5624 

5CT 

5424.3  SCR 

740.0  SC3 

1134.6 

ST 

3065.6 

SR  210.5 

SS 

2503.6 

ROE  -.0213 

RRA 

-.4943 

RC3  .2763 

FAU  .07664 

RRT 

-.6751  RRT  - 

.6767  RTF 

.9931 

CRT  -.5323 

CRS  .5516 

CST 

-.9997 

FDE  5.2645 

FRA 

7.7476 

FC3-3.3415 

BSP  16921 

see 

5474.6  R23 

.0060  R13 

-.9932 

LS4 

i 3958.0 

MSA  162.8 

SSA 

12.4 

BOE  2.1944 

BRA 

3.0796 

BC3  2.0595 

FSP  -4129 

SCI 

5463.0  SC2 

355.6  THA 

173.16 

ELI 

3065.9 

EL2  176.1 

alf 

177.90 

launch  DATE  NOV  23  1966  FLIGHT  TIME  204,00  ARRIVAL  CATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  554.949 

RL  147. 7J  LAL  ,00  LOL  60.77  VL  27.644  GAL  6.73  ATL  67.16  HCA  245.05  SMA  129.90  ECC  .17966  INC  2.8439  VI  30.163 

RP  106.94  lap  >2.56  LOP  305.79  VP  37.613  GAP  4.59  ATP  91 .20  TAL  146.00  TAP  31.05  RCA  106.57  APO  153.24  V2  34.764 

RC  102,036  GL  17. 3J  CP  9.30  7AL  36.79  TAP  137.05  ETS  10.23  7A£  129.26  ETE  171  .55  7AC  60.59  ETC  167.07  ClP-137.66 

Planetocentric  conic 

C3  21.273  VHL  4.612  OLA  25.66  RAL  16.71  RAO  6567,9  VEL  11.944  PTH  2.13  VHP  4.063  OPA  .66  RAP  346.62  ECC  1 .3501 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

4 3 29 

3212.40 

-25.92 

J1I.61 

246.10 

76.16 

4 57  1 

2612.4 

-27.29 

103.21 

90.00 

0 37  34 

3669.93 

'9.60 

154.51 

242.21 

63.30 

1 42  24 

3269.9 

-13.31 

147.59 

100,00 

5 51  19 

2664.73 

>26.46 

66.57 

246.64 

60.44 

6 39  4 

2264.7 

-29.46 

77,91 

100,00 

1 32  24 

3712.64 

-7.52 

140.26 

240.99 

60.96 

2 34  17 

3112.8 

-11.33 

133.57 

110,00 

7 47  16 

2501 .64 

>33.90 

59  .ao 

249.43 

65.35 

6 29  P 

1901 ,6 

-34.16 

50.57 

110.00 

1 52  55 

3646.50 

-2.64 

132.53 

236.10 

55,92 

2 53  43 

3048.5 

-7.29 

126.27 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCORACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3329  TRA  3.2456  TC3-2.0376  6AU  .5639  SCT  5656.3  SCR  671.5  SC3  1039.3  ST  3195.3  SR  190.8  SS  2398.1 

ROE  .0195  RRA  >.4567  RC3  .2469  FAU  .07067  RRT  -.6369  RRT  >.6396  RTF  .9929  CRT  -.3026  CRS  .3254  CST  -.9997 

FOE  4.9067  FRA  7.2607  FC3-2.6760  BSP  17777  SC6  5696.0  R23  .0062  R13  >.9930  LSA  3995.2  MSA  187.0  SSA  12.5 

BOE  2.3330  BRA  3.2776  8C3  2.0530  FSP  >3603  SCI  5666.3  SC2  363.7  THA  174.29  ElI  3195.8  El2  181,9  ALF  178.96 


LAUNCH  DATE  NOV  23  1968  FLIGHT  TIME  206.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  561 .002 

RL  147.71  LAL  ,00  LOL  60.77  VL  27.833  GAL  6.94  ATL  87.10  HCA  248.21  SMA  129.82  ECC  .18256  INC  2,9036  V]  30.163 

RP  108.95  LAP  >2.70  LOP  308.96  VP  37.604  CAP  5.02  ATP  91.08  TAL  145.47  TAP  33,68  RCA  106.12  APO  153,52  V2  34.783 

RC  104.441  GL  17.20  CP  6.65  TAL  36.35  TAP  140.06  ETS  10.58  TAE  127.64  ETE  172.35  TAC  60,90  ETC  166.96  ClP-UD.87 

PLANETOCENTRIC  CONIC 

C3  22.213  VHL  4.7|3  OLA  26.03  RAL  17.19  RAO  6567.9  VEL  11.963  PTH  2.14  VHP  4.261  OPA  .14  RAP  347.02  ECC  1.3656 

LNCH  ATMTH  LNCH  TIME  L>I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  425  3234.07  >25-61  113.12  249.35  77.49  4 55  59  2634.1  >27,08  104.76 

90.00  0 42  46  3669.14  >9.62  154.46  243.47  63.31  1 A7  37  3269.1  >13.33  147.54 

100.00  5 50  44  2663.76  >26.23  67.94  249.94  79.75  6 36  40  2283.8  -29.36  79.32 

100.00  1 36  50  3714.67  >7.46  140.36  242.21  60.97  2 36  45  3114.7  >11.27  133.67 

110.00  7 47  36  2516.11  >33.81  61.06  250.63  64.61  6 29  34  1916.1  >34,16  51.84 

110.00  1 56  27  3653.11  >2.66  132.77  239.25  55,91  2 57  20  3053.1  >7.12  126.51 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.4666  TRA  3.4550  TC3>2, 01 34  BAU  .6015  SCT  5670.1  SCR  614.6  SC3  952. T ST  3312.9  SR  165.7  SS  2299.7 

ROE  .0571  RRA  -.4241  RC3  .2223  FAU  .06269  RRT  -.7957  RRF  >.7956  RTF  .9926  CRT  -.0545  CRS  .0766  CST  -.9997 

FOE  4.5707  FRA  6.6215  FC3-2.4431  BSP  16478  SOB  5902.2  R23  .0046  R13  >.9926  LSA  4032*7  MSA  190.9  SSA  12.6 

BOE  2.4692  BRA  3.4609  6C3  2.0256  FSP  >3470  SCI  5690.5  SG2  371.1  THA  175,22  ELI  3313.0  El2  165.4  AlF  179.62 

LAUNCH  DATE  NOV  23  1966  FLIGHT  TIME  206.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  567.025 

RL  147.71  LAL  ,00  LOL  60.77  VL  27.620  CAL  7.10  ATI  67.04  HCA  251,37  SMA  129.74  ECC  .16575  INC  2.9611  VI  30.163 

RP  106,95  LAP  -2.61  LOP  312.12  VP  37.595  CAP  5.46  A2P  90.95  TAL  144.92  TAP  36.29  RCA  105.64  APO  153.63  V2  34.763 

RC  106.644  CL  17.20  GP  6.07  2AL  37.66  7AP  142.90  ETS  10.93  7AE  126.16  ETE  173.0(5  7AC  61.39  ETC  166,65  ClP-143.66 

PLANETOCENTRIC  CONIC 

C3  23.256  VHL  4.622  OLA  26.15  RAL  17.72  RAO  6567.9  VEL  12.026  PTH  2.15  VHP  4.492  DPA  -.25  RAP  347.59  ECC  1.3627 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 1 33  3254.04  >25.31  114,51  250.69  76.66  4 55  47  2654 .0  >26.67  106.19 

90.00  0 4 7 30  3691.49  >9.75  154,60  244.79  63 .26  1 52  22  3291  .5  -13.26  147.66 

100.00  5 50  52  2901.62  >26.01  69,22  251.33  79.11  6 39  U 2301 .6  >29.23  60.63 

100.00  1 40  52  3719.14  >7.31  140.63  243.49  60.93  24251  3119.1  >11.13  133.93 

110.00  7 46  27  2533.74  >33.70  62.27  252.32  63.90  6 30  40  1933.7  >34.18  53.06 

110.00  1 59  47  3659.79  >2.4J  133.12  240.46  55.69  3 0 47  3059.8  >6.67  126.67 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.5951  TRA  3.66J6  TC3-1 .9609  BAU  .6190  SCT  6053.7  SCR  567.6  SC3  671.5  ST  3409.4  SR  191.7  SS  2201.5 

ROE  .0926  RRA  -.3949  RC3  .1995  FAU  ,05575  RRT  -.7451  RRT  >.7445  RTf  .9923  CRT  .1705  CRS  -.1460  CST  -.9997 

FOE  4.2655  FRA  6.4134  FC3-2.0755  BSP  19191  SC0  6060.3  R23  .0033  R13  -.9923  LSA  4056.2  MSA  194.6  SSA  12.7 

BOE  2.5967  BRA  3.6631  BC3  1 .9909  FSP  >3196  SCI  6066.5  SG2  377.7  THA  175.99  ELI  3409.5  El2  186.9  AlF  .55 
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LAUNCH  CATE  NOV  ^3  J 968 


Flight  time  2io.oo 


arrival  cate  JUN  1969 


HELIOCENTRIC  CONIC 
RL  U7.7I  LAL  .00  LOL  60»77 

RP  iO0.94  lap  -?.9I  lOP  315.28 

RC  109.246  CL  17,08  CP  7.55 

planetocentric  conic 

C5  24.414  VHL  4.941 

LNCH  A7MTH  LNCH  TIME 


distance  573.014 

VL  27.807  CAL  7.43  ATl  B6.96  MCA  254.53  SMA  129.64  ECC  .18926  INC  3.0162  VI  30.163 

VP  37.586  CAP  5.91  ATP  90.81  TAL  144.34  TAP  38.87  RCA  105.11  APO  154.18  V2  34.784 

TAL  37.38  TAP  145.52  ETS  II. 28  TAE  124.87  ETC  173.54  TAC  82.06  ETC  166.76  ClP-146.26 


OLA  26.24 

L'l  time 

3272.37 

3896.95 

2918.34 

3726.21 

2548.85 

3668.47 


90.00  41  53 

90.00  0 51  39 

100.00  5 51  42 

100.00  1 44  31 

110.00  7 49  47 

110.00  2 2 55 

differential  CORRECTIONS 
TDE  2.7178  TRA  3.8726  TC3'1 .9347 
ROE  .1264  RRA  -.3688  RC3  .1790 
FOE  3.9781  FRA  6.0444  FC3-1.7501 
eOE  2.7207  0RA  3.8901  0C3  1.9429 

launch  date  NOV  23  1968 


RAL  18.28 

RAO  6568.0 

VEL  12.074 

PTH  2.16 

VHP  4.716 

OPA  -.51 

RAP  348.31 

ECC  1 .4018 

INJ  LAT 

INJ  tONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-25.02 

115.77 

252.11 

76.29 

4 56  26 

2672.4 

-26.66 

107.49 

-9.58 

154.91 

246.17 

63.23 

1 56  36 

3297.0 

-13.10 

146.00 

-27.79 

90.41 

252.80 

78.52 

6 40  20 

2318.3 

-29.09 

81  .85 

,-7.08 

141.03 

244.83 

60.88 

2 46  38 

3126.2 

-10.91 

134.33 

-33.58 

63,44 

253.88 

83.22 

8 32  16 

1948.8 

-34.16 

54.24 

-2.08 

133,57 

241 .74 

55.87 

3 4 4 

3068.5 

-6.54 

127.33 

MJO-COURSC  EXECUTION  ACCURACY 
8AU  .6542  SOT  6217.0  SCR  529.2  SC5  798.1 

FAU  .04935  RRT  -.6879  RRF  -.6863  RTF  .9919 

BSP  19833  see  6239.4  R25  .0020  R15  -.9919 

FSP  -2939  SCI  6227.7  SC2  383.5  TNA  176.64 

FtlCHT  TIME  212.00 


ORBIT  determination  ACCURACY 
ST  3491.5  SR  204.8  SS  2108.4 

CRT  .3450  CRS  -.3212  CST  -.9997 

LSA  4079.1  MSA  198.0  SSA  12.7 

ELI  3492.3  El2  192.2  ALF  1.16 

arrival  date  JUN  23  1969 


HELIOCENTRIC  CONIC 
RL  147, 7J  LAL  .00  LOL  60.77  VL 

RP  108.94  lap  -3.00  UOP  318.45  VP 

RC  111.645  CL  16.91  CP  7.08  TAL 


distance  578.969 

27,793  CAL  7.70  ATL  86.93  HCA  257.69  SMA  129.54  ECC  .19310  INC  3.0697  Vl  30.163 

37,577  CAP  6.37  ATP  90.65  TAL  143.74  TAP  41.43  RCA  104.53  APO  154.56  V2  34.785 

36.85  TAP  147.97  ETS  11 ,65  TAE  123.69  ETE  174.00  TAC  82.88  ETC  166.67  ClP-148.68 


VHL 

5.070 

OLA  26.29  RAL  18.88 

RAO  6568.0 

VEL  12.128 

PTH  2,1 7 

VHP  4.952  OPA  -.65 

RAP  349.17 

ECC  1.4230 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JNJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

4 

3 3 

3289.12 

-24,74 

116.92 

253.62 

75.77 

4 57  52 

2689.1 

-26.46 

108.67 

= 

0 

55  15 

3905.50 

-9.32 

155.40 

247.60 

63.14 

2 0 21 

3305.5 

-12.85 

148.50 

5 

53  11 

2934 .05 

-27.57 

91.53 

254.36 

77.97 

6 42  5 

2334.1 

-28.95 

83.00 

1 

47  48 

3735.80 

-6.76 

141.56 

246.22 

60.81 

2 50  4 

3135.8 

-10.60 

134.88 

£ 

7 

51  36 

2563.53 

-33.46 

64.56 

255.53 

82.56 

8 34  20 

1963.5 

-34.13 

55.38 

- 

2 

5 52 

3679.09 

-1.67 

134.12 

243.08 

55.85 

3 7 11 

3079.1 

-6.14 

127.89 

r 

C3  25.700 
LNCH  ATMTH 
90.00 
90.00 

too. 00 
100.00 
iid.od 
110.00 

differential  corrections 

TM:  2.8378  TRA  4.0893  TC3-1 .8764 
RDE  .1583  RRA  -.3451  RC3  .1605 
FOE  3.7J60  FRA  5.7125  FC3-1 .4640 
BDE  2.8422  BRA  4,l039  BC3  1 .8832 


MID-COURSE  EtfCUTION  ACCURACY 
6AU  .6471  SCT  6362.3  SCR  497.8  SC3  731.6 

FAU  .04346  RRT  -.6247  RRF  -.6223  RTF  .9915 

BSP  20404  S^  6381.7  R23  .0008  R13  -.9915 

FSP  -2699  SCI  6369.9  SC2  388.3  THA  177.19 


ORfiT  DETERMINATION  ACCURACY 
ST  3561.1  SR  221.5  SS  2020.9 

CRT  .4713  CRS  -.4486  CST  -.9996 

LSA  4095.6  MSA  201.1  SSA  12.7 

ELI  3562.6  El2  195.3  AlF  1.68 


LAUNCH  DATE  NOV  23  1968 

«liocentric  conic 

RL  147,71  LAL  .00  LOt  60.77  VL 

RP  108.93  LAP  -3.08  LOP  321.61  VP 

RC  114.042  CL  16.72  CP  6.66  TAL 

PLANETOCENTRIC  CONIC 
C3  27.131  VHL  5.209  OLA  26.31 


Flight  time  214.00 
distance  584.886 

27.779  CAL  8.00  ATL  86.88  HCA  260.85  SNA  129.44 

37.568  CAP  6.84  ATP  90.50  TAl  143.12  TAP  45.97 

36.29  TAP  150.27  ETS  12.05  TAE  122.63  ETE  174.39 


arrival  date  JUN  25  1969 


ECC  .19730  INC  3.1220  VJ  30.163 
RCA  103.90  APO  154.98  V2  34.787 
TAC  83,83  ETC  166.59  ClP-150.96 


RAL  19.50  RAO  6568.1  VEL  12.186  PTH  2.19  VHP  5.202  OPA  -.69  RAP  350.14  ECC  1 .4465 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 4 59 

3304.40 

-24.48 

117.97 

255.22 

90.00 

0 58  18 

3917.06 

-8.97 

156.06 

249.08 

100.00 

5 55  17 

2948.85 

-27.36 

92.58 

255.99 

100.00 

1 50  42 

3747.84 

-6.36 

142.23 

247.67 

110.00 

7 53  51 

2577.86 

-33.33 

65.66 

257.25 

110.00 

2 8 37 

3691.60 

-1 .19 

154. fa 

244.47 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.51 

5 0 4 

2704.4 

-26.26 

109.75 

63.03 

2 3 35 

3317.1 

-12.51 

149.18 

77.46 

6 44  26 

2348.9 

-28.81 

84.08 

60.73 

2 53  10 

3147.8 

-10.21 

135.56 

81.93 

8 36  49 

1977.9 

-34 .09 

56.50 

55.84 

3 10  9 

3091 .6 

-5.67 

128.55 

differential  CORRECTIONS 
TOE  2.9551  TRA  4.3131  TC3-1 .8086 
RDE  .1890  RRA  -.3233  RC3  .1438 
FOE  3.4759  FRA  5.4135  FC3-1 .21 59 
0OC  2.9611  BRA  4.3252  6C3  1 .8143 

LAUNCH  DATE  NOV  23  1968 

HELIOCENTRIC  CONIC 
RL  147.71  LAL  .00  LOt  60.77 

RP  108.93  LAP  -3.16  L^  324.78 

RC  116.435  CL  16.48  CP  €.28 

PLANETOCENTRIC  CONIC 
C3  28.723  VHL  5.359  OtA  26.31 

LNCH  ATMTH  LNCH  TIME  t-I  TIME 
90.00  4 7 41  3318,33 

90.00  1 0 49  3931.56 

100.00  5 57  57  2962.85 

100.00  1 53  15  3762.27 

110.00  7 56  30  2591.93 

llO.tXJ  2 11  11  3705.96 

differential  CORRECTIONS 
TOE  3.0749  TRA  4.5493  TC3-1 .7271 
ROE  .2185  RRA  -.3030  RC3  .1283 
FOE  3.2627  FRA  3.1496  FC3  -.9936 
BDE  3,0826  BRA  4.5594  BC3  1.7318 


SAU  .6581 
FAU  .03810 
BSP  20927 
FSP  -2481 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6490.7  SCR  472.3  SC3  671  .2 
RRT  -.5566  RRF  -.5534  RTF  ,9911 
see  6507.9  R23  -.0003  R13  -.9911 
SCI  6496.0  SC2  392.1  THA  177.67 

FLIGHT  TIME  216.00 


ORBIT  DETERMINATION  ACCURACY 
ST  3618.1  SR  239.6  SS  1938.0 

CRT  .5613  CRS  -.5397  CST  -.9996 

tSA  4106.3  MSA  203.9  SSA  12.8 

Eli  3620.6  El2  198.2  ALE  2.14 

ARRIVAL  DATE  JUN  27  1969 


Vt  27.763 
VP  37.559 
TAL  35.70 


GAt 

GAP 


DISTANCE  590.763 

8.33  ATL  86.83  HCA  264.01  SNA  129.33  ECC  .20187  INC  3.1733  Vl  30.163 
7.32  ATP  90.33  TAL  142.48  TAP  46.49  RCA  103.23  APO  155.44  V2  34.790 


TAP  152.43  ETS  12,49  TAE  121.68  ETE  174.73  TAC  84.90  ETC  166.52  ClP-153.10 


RAL  20.16 

RAO  6568.2 

VEL  12.251 

PTH  2.20 

VHP  5.465 

OPA  -.63 

RAP  351.22 

ECC  1.4727 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 'LONG 

-24.24 

118.91 

256.90 

74.90 

5 2 59 

2718.3 

-26.08 

110.73 

-8.52 

156.89 

250.60 

62.89 

2 6 21 

3331 .6 

-12.09 

150.03 

-27.15 

93.56 

257.71 

76.98 

6 47  20 

2362.9 

-28.67 

85.09 

-5.88 

145.03 

249.lT 

60.64 

2 55  57 

5162.3 

-9.75 

136.38 

*:33.19 

66.74 

259.05 

81.31 

8 39  42 

1991 .9 

-34.03 

57.60 

-.64 

135.53 

245.93 

55.82 

3 12  57 

3106.0 

-5.12 

129.30 

MIO-OXIRSE  EXECUTICW  ACCURACY 
6AU  .6650  SCT  6608.4  SCR  451.7  SC3  617,1 

FAU  ,03297  RRT  -.4848  RRF  -.4807  RTF  .9906 

BSP  21308  see  6623.8  R23  -.0015  R13  -.9906 

FSP  -2270  SCI  6612.0  SC2  594.8  THA  178.10 


ST  3668.6  SR  257.5  SS  1862.7 
CRT  .6257  CRS  -.6052  CST  -.9996 
LSA  4117.3  MSA  206.2  SSA  12.8 
ELI  3672.2  El2  200.7  ALF  2.52 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  NOV  Z'i  1968 


HELIOCENTRIC 

CCNIC 

RL  147.71 

LAL 

.00 

LOL 

60.77 

VL 

27.747 

RP  108.91 

LAP 

-3.22 

LOP  327.94 

VP 

37.550 

RC  118. H23 

CL 

16.22 

GP 

5.94 

7Al 

35.09 

planetocentric  conic 

C3  30.498 

VHL 

5.522 

CLA 

26.28 

RAL 

20.83 

LNCM  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

90.00 

4 

1 1 4 

3331 .02 

-24.01 

90.00 

1 

2 50 

3948 

.90 

-7.98 

100.00 

6 

1 9 

2976 

.14 

-26.94 

100.00 

1 

55  26 

3779.01 

-5.32 

1 10.00 

7 

59  30 

2605  .81 

33.04 

1 10.00 

2 

13  34 

3722 

.11 

-.03 

differential  corrections 

TOE  3.1902 

TRA 

4 . 7927 

TC3-1 

.6435 

BAU 

.6717 

ROE  .2473 

RRA 

- .2834 

RC3 

.1143 

FAU 

.02853 

FOE  3.0639 

FRA 

4.9085 

FC3  - 

.8100 

BSP 

21744 

BCE  3.1998 

BRA 

4 .8010 

6C3  1 

.6475 

FSP 

-2091 

LAUNCH  DATE  NOV  23  1968 


Flight  time  218.OO 
DISTANCE  596.594 

CAL  8.68  A7L  86.78  HCA  267.18  SHA  129.22 

CAP  7.83  A7P  90.16  TAL  U1  .82  7aP  49.00 

7AP  1 54.47  ETS  12.97  7AE  120.82  6TE  175.02 

RAC  6568.2  VEL  12.324  PTh  2.22  VHP  5.743 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
119.77  258.66  74.52  5 6 35 

157.88  252.16  62.74  2 8 38 

94.50  259.50  76,53  6 50  45 

143.96  250.72  60.54  2 58  25 

67.79  260.91  80.70  8 42  56 

136.37  247.43  55.82  3 15  36 

MID-COURSE  EXECUTION  ACCURACV 
SOT  6708.4  SCR  435.1  SC3  567.6 
RRT  -.4105  RRF  -.4056  RTF  .9902 
see  6722.5  R23  -,0025  R13  -.9902 
SCI  6710.8  SC2  396.6  THA  178.47 

FLICHT  time  220.00 

DISTANCE  602.376 


ARRIVAL  CATE  JUN  29  1969 


zee  .20684  INC  3.2240  VI  30.163 
RCA  102.49  APO  155.95  V2  34.794 
7AC  86.08  ETC  166.47  ClP-155.J3 


CPA 

PO  CST 


' .49  RAP  352.39  ECC  1 .5019 
TIM  INJ  2 LAT  INJ  2 LONG 


2731  .0 
3348.9 
2376.1 

3179.0 
2005.8 

3122.1 


-25.91 
-11 .57 
-28.52 
-9.20 
-33.97 
-4.51 


111.62 
151  .05 
86.05 
137.33 
58.68 
130.15 


CR6IT  CETERMINATION  ACCURACV 


RL  147.71 

LAL 

.00 

LOL  60.77 

VL  27.731 

GAL  9.06 

AZt  86.73 

KA 

270.34 

RP  108.90 

LAP 

-3.27 

LOP  331.11 

VP  37.542 

CAP  8.35 

AZP  89.98 

TAL 

141.16 

RC  121 .206  GL  15.93 

planetocentric  conic 

GP  5.64 

7AL  34.47 

ZAP  156.41 

ETS  13.52 

ZAE 

120.03 

C3  32.480 

VHL 

5.699 

OLA  26.22 

RAL  21.52 

RAO  6568.3 

VEL  12.404 

PTH 

2.24 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

'INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

4 

15  5 

3342.64 

-23.80 

120.56 

260.50 

74.19 

90.00 

I 

4 20 

3968.96 

-7.35 

159.02 

253.76 

62,58 

100.00 

6 

4 50 

2988.83 

-26.73 

95.39 

261.36 

76.10 

100.00 

1 

57  17 

3798.00 

-4.60 

145.01 

252.31 

60.44 

110.00 

8 

2 51 

2619.56 

-32,89 

68.84 

262.85 

80.10 

110.00 

2 

15  45 

3740.04 

.66 

137.30 

248.99 

55.82 

ST 

3704.8 

SR 

274.9 

SS 

1789.6 

CRT 

.6732 

CRS 

-.6537 

CST 

-.9996 

LSA 

4118.3 

MSA 

208.2 

S5A 

12.7 

ELI 

3709.5 

EL2 

203.0 

alf 

2.87 

ARRIVAL 

CATE 

JUL 

1 1969 

11 

ECC 

.21226 

INC 

3.2746 

VI 

30.163 

50 

RCA 

101 .70 

APO 

156.51 

V2 

34 . 798 

ETE  175.28  7AC 

VHP  6.036  OPA 
INJ  time 

5 10  48 

2 10  29 

6 54  39 

3 0 35 
8 46  31 
3 18 


87.35  ETC  166.41  ClP-157.05 
-.27  RAP  353.64  ECC  1 .5345 


CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

2742.6 

-25.74 

112.43 

3369.0 

-10.97 

152.21 

2388.8 

-28.38 

86.97 

3198.0 

-8.58 

1 38 . 39 

2019.B 

-33.90 

59.75 

3140.0 

-3.83 

131 ,09 

DIFFERENTIAL  CORRECTIONS 
TDE  3.3058  TRA  5.0481  TC3-1 .5534  0AU  .6760 

ROE  .2756  RRA  -.2642  RC3  .1015  FAU  .02447 

FOE  2.8834  FRA  4.6926  FC3  -.6523  BSP  22135 

BOE  3.3172  BRA  5.0550  BC3  1.5567  FSP  -1928 


SCT  6796.1  SCR.  421.7  S03  522.8 

RRT  -.3346  RRF  -.3291  RTF  ,9898 
see  6809.1  R23  -.0034  R13  -.9898 
SCI  6797.5  SC2  397.3  THA  178.81 


ORBIT  determination  ACeK>fiAC^ 

ST  3732.1  SR  291.0  SS  1721.2 

CRT  .7090  CR5  -.6904  CST  -.9996 

LSA  4114.8  MSA  209.9  5SA  12.7 

ELI  3737.8  El2  204.9  AlF  3.17 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


lUNCH  CATE  NOV  24 

1966 

Flight  time 

70,00 

arrival  CATE 

FEB 

2 1969 

heliocentric  conic 

distance  124.884 

Rl  147.66 

LAL 

.00 

lOl  61.76 

VL  14.646 

CAL  35.63 

ATl  88.17 

HCA 

30.41 

5MA 

83.65 

ECC  .64985 

INC  1 .6255 

VJ 

30.169 

RP  107.64 

LAP 

.92 

LOP  92.16 

VP  29.7ia 

CAP  -56.66 

ATP  88.43 

tal 

172.36 

TAP  202.77 

RCA  12.59 

APO  155.11 

V2 

35.206 

RC  96.423 

CL 

1 .07 

OP  -.69 

tal  64.14 

TAP  37.43 

ETS  176.80 

TAE 

129.55 

ETE 

164.33 

TAC  46.31 

ETC  157.19 

ClP 

37. 4T 

PLANETOCENTRIC  CONIC 

C3  412.296 

VHL  20 

.305 

CLA  .05 

RAl  357.41 

RAC  6572.1 

VEL  23.100 

PTH 

3.26 

VHP 

31.075 

CPA  -21 .34 

RAP  313.02 

ECC 

7.7653 

LNCH  ATHTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lat 

INJ 

2 LONG 

90.00 

6 56 

17 

2824 . 1 4 

-26.26 

83.59 

263.26 

91 .93 

7 

45  21 

2224 . 1 

-27.69 

74.97 

90.00 

16  56 

59 

5465,37 

26.25 

252.34 

263.21 

87.97 

20 

28  4 

4665.4 

27.67 

243.72 

100.00 

6 19 

39 

2561 .69 

-29.63 

64.22 

263.20 

92.06 

9 

2 20 

1961 .7 

-29,22 

55.47 

100.00 

20  16 

16 

5203.05 

29.62 

232.96 

263.14 

87.64 

21 

45  1 

4603.1 

29.20 

224 .23 

110.00 

9 27 

56 

2347.92 

-34 . 1 1 

47.60 

263.00 

92.44 

10 

7 4 

1747.9 

-33.39 

36.63 

110.00 

21  26 

30 

4969,56 

34.10 

216.57 

262.94 

87.45 

22 

49  40 

4369.6 

33.37 

207.40 

OirFE#?ENTlAL  CORRECTIONS 


«rC-COURX  T^CUTION  ACCURACY 


ORBIT  CETERMIMTION  AC0M?ACT 


TOE  -.9760 

TRA-2.296F  TC3 

-.1063 

BAU 

.5667 

SGT 

625^:^  ^CR“ 

458.6 

SC3 

22.5 

ST 

337.3 

SR 

409.6 

ss 

340. 1 

ROE-1.4335 

RRA  . 7626  RC3 

-.0060 

FAU 

.01051 

RRT 

-.0462  RRF 

.0412 

RTF 

-.6170 

CRT 

.7154 

CRS 

.7663 

CST 

.9954 

FOE  .3651 

FRA  .7680  FC3 

-.0221 

BSP 

199) 

SGB 

944.8  R23 

-.0000 

R13 

.6171 

LSA 

589.0 

MSA 

223.8 

SSA 

14.1 

eOE  1 . 7342 

BRA  2.4199  eC3 

.1064 

FSP 

-46 

SGI 

826.3  SG2 

456.1 

tha 

177.86 

ELI 

495.2 

El2 

195.8 

alf 

52.64 

LAUNCH'CATE  NOV  24  1966 

FLIGHT  time 

72.00 

ARRIVAL 

CATE 

FEB 

4 1969 

heliocentric  conic 

Rl  147. 6B  LAL  .00  LOL 

RP  107.61  LAP  1.11  LOP 

RC  94.?00  Cl  1.3?  CP 

PlANETOCENTRIC  CONIC 
C3  379.920  VHL  19.492  OLA 


LNCH  A7MTM 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
6 57  14 

19  7 40 

8 iS  57 

20  ZB  37 

9 26  6 

21  35  56 


61.76 
95.41 
-.91 

.64 
L-I  TIME 

2640.66 
5432.60 
2577.04 

51 71 .67 

2360.63 

4960.64 


DISTANCE  130 .070 

VL  15. 47?  CAL  33.60  A2L  66.00  HCA  33.65  SHA  65.19  ECC 

VP  30.143  CAP  -54.17  ATP  66.34  Tal  17i.42  TaP  205.07  RCA 

TAL  62.72  TAP  35.69  ETS  176.79  TAE  129.50  ETE  164.66  TAC 


.62531  INC  1,9960  VI  30.169 
14.66  APO  155.49  V2  35.214 
47.91  ETC  157.63  ClP  35.66 


RAl  356.62 

IHJ  LAT 
-28.29 
26.15 
-29.86 
29.72 
-34.14 
33.99 


RAO  6572.0  VEL  22.366  PTH  3.25  VHP  29.996 
INJ  long  INJ  RT  ASC  INJ  ATHTH  INJ  TIME 


OPA  -20.95  RAP  314.79  ECC  7.2525 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


64.60 

249.96 

65.36 

230.65 

46.79 

214.33 


264.27 
263.36 
264.23 

263.27 
264.06 
262.95 


91.32 
66.76 
91  .46 
66.61 
91 .66 
66.13 


7 44  34 

20  36  13 

9 1 54 

21  54  49 

10  7 26 

22  56  39 


2240.7 

4632.6 
1977.0 
4571  .7 

1760.6 

4360.6 


-27.61 

27.40 

-29.34 

26.93 

-33.50 

33.06 


76.16 
241  .37 

56.60 
221 .94 

39.61 
205.21 


differential  correct ions 


HIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCORAC'^ 


TDE 

-.9645 

TRA-2.3227 

TC3 

-.1136 

BAU 

.5782 

SGT 

663.8  SCR 

465 .0 

SC3 

24.0 

ST 

354  .8 

SR 

414.5 

SS 

356.2 

ROE- 

1.3924 

RRA 

.7449 

RC3 

-.0070 

FAU 

.01049 

RRT 

-.0473  RRF 

.0424 

RTF 

-.6356 

CRT 

.7139 

CRS 

.76  74 

CST 

.9952 

FOE 

.4017 

FRA 

.7964 

FC3 

-.0239 

esp 

2127 

SGB 

961 .0  R25 

-.0001 

R13 

.6357 

LSA 

609.5 

MSA 

229.9 

SSA 

14.3 

eoE 

1 .7053 

BRA  2.4393 

0C3 

.1138 

FSP 

-50 

SGI 

664,2  SC2 

464.3 

THA 

177.95 

ELI 

506.3 

EL2 

203.4 

alf 

51.17 

LAUNCH 

DATE 

NOV  24  1968 

FlICHT  time 

74.00 

ARRIVAL 

CATE 

FE6 

6 1969 

HELIOCENTRIC  CONIC 

Rl  147.66  LAL  .00  LOt  €1.76  VL  16,252 

RP  107.59  LAP  1.29  LOP  96.65  vP  30.559 

RC  91.961  GL  1.56  GP  -.93  TAl  €1.35 

PLANETOCENTRIC  CONIC 


DISTANCE  135.396 

gal  32.15  ATL  67.66  HCA  36.69  5MA  66.56  ECC  .60034  INC  2.1435  vj  30,169 

GAP  -51.63  ATP  66.29  TAl  170.46  TAP  207.36  RCA  17.26  APO  155.64  V2  35.222 

7AP  34,37  ETS  176.77  7AZ  129.12  ETE  i85.02  TAC  49.54  ETC  156.45  CLP  34.36 


C3  350.282 

VHL  18 

.716 

CLA  1 .62 

RAL  359.78 

RAC  6571.9 

VEL  21.716 

PTH  3.22 

VHP  28.953 

CPA  -20.53 

RAP  316.58 

ECC  6.7647 

LNCH  ATHTH 

LNCH 

TIME 

L-I  time 

INJ  lat 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 56 

2 

2856.53 

-28.31 

85.95 

265.20 

90.74 

7 43  39 

2256.5 

-27.91 

77.31 

9t1.00 

19  18 

6 

5400.04 

28.00 

247.57 

263.47 

85.59 

20  48  6 

4800.0 

27.09 

239.02 

100.00 

& 18 

8 

2591 .72 

-29.88 

66.46 

265.17 

90.89 

9 1 20 

1991.7 

-29.44 

57.68 

100.00 

20  38 

42 

5140.08 

29.57 

228.32 

263.33 

85.39 

22  4 22 

4540.1 

28.62 

219.64 

no. 00 

9 28 

7 

2372,69 

-34.16 

49.73 

265 .08 

91.30 

10  7 39 

1772.7 

-33.60 

40.53 

no. 00 

2)  45 

13 

4931 ,87 

33.83 

212.06 

262.90 

84.81 

23  7 24 

4331 .9 

32.75 

203.02 

differential  corrections 


MID-COURSE  execution  ACCURACY 


ORBIT  determination  ACCURACY 


TDE  -.9938 

TRA-2.3502 

TC3 

-.1213 

BAU  . 5692 

SGT 

905.7 

SGR 

470.5 

SG3  25.9 

ST 

373.3  SR 

418.9 

SS 

372.6 

RCE-1 .3510 

RRA  . 7260 

RC3 

-.0081 

FAU  .01048 

RRT 

-.0482 

RRF 

.0434 

RTF  -.6536 

CRT 

.7125  CRS 

.7684 

CST 

.9950 

FOE  .4187 

FRA  .8254 

FC3 

-.0259 

BSP  2252 

see 

tOlB.9 

RZ3 

-.0003 

R13  .6538 

LSA 

630.8  MSA 

235.8 

SSA 

14.6 

BCE  1 .6772 

BRA  2.4597 

BC3 

.1216 

FSP  -55 

SGI 

904.1 

sez 

469.8 

THA  178.03 

ELI 

5)9.9  EL2 

21)  .1 

ALF 

49.60 

LAUNCH  CATE  NOV  24  1968 

Flight  time 

76.00 

ARRIVAL 

CATE 

FEB 

8 1969 

HELIOCENTRIC  CONIC 


DISTANCE  140.655 


RL  147.68 

LAL  .00 

lOL 

61.78 

VL  16.908 

CAL  30.63 

Aa  87.73 

HCA 

40.13 

SHA  87.97 

ECC  .77511 

INC 

2.2688 

VI 

30. 169 

RP  107.57 

LAP  1 .46 

LOP  101.69 

VP  30.965 

CAP  -49.60 

ATP  88.26 

tal 

169.53 

TAP  209.66 

RCA  19.7B 

APO 

156.15 

V2 

35.229 

RC  89.765 

OL  1 .84 

CP 

-.95 

2AL  60.03 

TAP  32.89 

ETS  176.74 

2AE 

1Z9.00 

ETE  185.39 

TAC  51  .20 

ETC 

159.03 

CLP 

' 32.87 

PLANETOCENTRIC  CONIC 

C3  323.109 

VHL  17.975 

OLA 

2.40 

RAL  .89 

RAO  6571  .8 

VEL  21.081 

PTH 

3.19 

VHP  27.943 

OPA  -20.09 

RAP 

318.39 

ECC 

6.31 75 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

90.00 

6 54  43 

287J 

.69 

-28.32 

87,06 

266.04 

90,19 

7 42  35 

2271 .7 

-27.99 

78  .4] 

90.00 

19  28  19 

5367.05 

27.80 

245.18 

263.50 

84.41 

ZO  57  46 

4767.1 

26.74 

236.68 

100,00 

8 17  10 

2605 

.72 

-29.89 

67.50 

266.03 

90,34 

9 0 36 

2005.7 

-29.52 

58.71 

100.00 

20  48  32 

5108 

.26 

29.37 

225.97 

263.32 

04.17 

22  13  40 

4508.3 

28.25 

217.35 

110.00 

9 27  59 

2384 .09 

-34.18 

50.62 

265.98 

90.77 

JO  7 43 

1784.1 

'33.69 

41  ,41 

no. 00 

21  54  13 

4902.65 

33.63 

209.83 

262.78 

83.49 

23  15  56 

4302.7 

32.36 

200.82 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACr 


TOE-1 .0027 

TRA* 

'2.3774  TC3 

-.1291 

BAU 

.5593 

SGT 

945.0 

SGR 

475.5 

SG3 

27.8 

ST 

392.6 

SR 

42Z.8 

SS 

389.3 

ROE- 1 .3095 

RRA 

.7062  RC3 

-.0093 

FAU 

.01048 

RRT 

-.0490 

RRF 

.0444 

RTF 

-.6711 

CRT 

.7111 

CRS 

.7694 

CST 

.9948 

FOE  .4359 

FRA 

.8547  FC3 

',0ZB1 

BSP 

2396 

SGB 

1057.8  R23 

-.0004 

R13 

.6712 

LSA 

652.7 

MSA 

241  .4 

SSA 

14.8 

60E  1.6493 

BRA 

2.4800  8C3 

.1295 

FSP 

-60 

SCI 

945.3 

SG2 

474.7 

THA 

1 78 . 1 1 

Eli 

534,0 

ElZ 

218.6 

ALF 

47.98 

154 


III!  y II 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  HOV  24  J 96fl 


aiONT  TIME  78.00 


arrival  cate  rCB  10  i^fi9 


CISTANCE  U6«4>8 


RL  147.66 

lal 

.00 

ta  61.76 

VL  17.683 

CAL  29.22 

A7L  67.62 

HCA 

43.37 

SM4  69 . 39 

ECC  .74960 

INC 

2.3761 

VI 

30.169 

RP  107.55 

LAP 

1.63 

LOP  105.13 

VP  31.356 

GAP  -47,49 

ATP  66.27 

TAL 

168.60 

TAP  211 .97 

RCA  22.37 

APO 

156.42 

V2 

35.235 

RC  67.555 

CL 

2.13 

CP  -.96 

7Al  56.75 

TAP  31 .42 

ETS  176.70 

7AE 

126.95 

ETE  165.77 

ZAC  52.69 

ETC 

159.56 

ClP 

31  .41 

PLANETOCENTRIC  CONIC 

C3  298.163 

VHL 

17.267 

OLA  3.17 

RAL  1 .96 

RAO  6571.7 

VEL  20.481 

PTH 

3.16 

VHP  26.965 

OPA  -19.63 

RAP 

320.21 

ECC 

5.9070 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

53  15 

2886.19 

-28.32 

88.12 

266.79 

69.66 

7 41  21 

2286.2 

■26.06 

79.4  7 

90,00 

19 

38  17 

5333.79 

27.56 

242.78 

263.46 

83.23 

21  7 11 

4733.8 

26.34 

234.32 

100.00 

8 

16  4 

2619.05 

-29,89 

68.49 

266.80 

89.82 

6 59  43 

2019.0 

■29.60 

59.69 

100.00 

20 

58  9 

5076.16 

29.13 

223.62 

263.24 

82.96 

22  22  45 

4476.2 

27.65 

215.05 

110.00 

9 

27  42 

2394 .84 

-34.18 

51.46 

266.80 

90.28 

10  7 37 

1794.6 

-33.77 

42.24 

110.00 

22 

3 0 

4873.13 

33.38 

207.56 

262.59 

82.17 

23  24  14 

4273.1 

31 .94 

196.63 

oifferential  cowctions 

TDE-1.0117  TRA-2,4047  TC3  -.1372 
ROE'i.Z678  RRA  .6856  RC3  -.0106 
FOE  .4534  fRA  .8845  FC3  -.0305 
eoe  1.6220  WA  2.5003  0C3  .1376 

LAUNCH  DATE  NOV  24  1968 


MIO-COURSE  EXECUTION  ACCURACr 
BAU  .5487  SOT  987.9  SCR  479.8  SC3  29.9 

FAU  .01050  RRT 

BSP  2547  SOB 

FSP  -65  SCI 


ORBIT  determination  ACCURACY 


-.0497  RRf  .0453  RTF  -.6879 
1088.2  R23  -.0006  R13  .6880 

988.3  SC2  479.0  THA  178.19 


FlJCHT  time  80.00 


ST 

412.6 

SR 

426.2 

5S 

406.4 

CRT 

.7097 

CRS 

.7703 

CST 

.9946 

LSA 

675.3 

MSA 

246.6 

SSA 

15.0 

ELI 

548.6 

EL2 

225.9 

ALF 

46.29 

ARRIVAL 

DATE 

FEB 

12  1969 

HELIOCENTRIC  CONK 

RL  147.68  LAL  .00  LOL  61.78  VL  18.338 

RP  107,53  LAP  1.80  LOP  108.37  VP  31.738 

RC  85.353  CL  2.42  CP  -1 .01  7AL  57.52 

PtAlCTOCENTRIC  CONIC 


DISTANCE  152.138 

CAL  27.81  47L  87.52  HCA  46,61  SNA  90.84  ECC  .72453  INC  2.4752  VI  30.169 

CAP  -45.48  A2P  88.30  TAL  167,66  TAP  214.28  RCA  25.02  4P0  156.65  V2  35.240 

2AP  28.87  ETS  176.65  7AE  128.95  ETE  186.17  7AC  54.60  ETC  160.10  ClP  29.96 

DPA  -19.15  RAP  322.05  ECC  5,5297 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


C3  275.239 

VHL  16.590 

OLA  3.93 

RAL  2.98 

RAO  6571 ,6 

VEL  19.914 

PTH  3.13 

VHP  26.017 

LNCH  ATMTH 

LNCH  TI^ 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

6 51  38 

2900.03 

-28.31 

89.14 

267.46 

89.15 

7 39  58 

90.00 

19  48  3 

5300.20 

27.27 

240.36 

263.35 

82.05 

21  16  23 

100.00 

8 S4  49 

2631 .73 

-29.89 

69.43 

267.48 

89.32 

8 58  41 

100.00 

21  7 34 

5043.73 

28.83 

221.25 

263.10 

81.75 

22  31  37 

110.00 

9 27  17 

2404.93 

-34,18 

52.25 

267.52 

89.81 

10  7 21 

110.00 

22  11  35 

4843.29 

33.08 

205.28 

262.34 

80.85 

23  32  18 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

2300.0 

4700.2 

2031.7 

4443.7 
1804.9 

4243.3 


-28.12 
25.89 
-29.66 
27.39 
-33.83 
31  .46 


80.48 
231 .97 
60.63 
212.75 
43.02 
196.43 


ORBIT  DETERMINATION  ACCURACY 


FOE  .4715  FRA  .9150  FC3 


TC3 

-.1456 

BAU 

.5377 

SCT 

1032. $ 

SCR 

483.5  SC3 

32.2 

ST 

434.0 

SR 

429.0 

SS 

423.8 

RC3 

-.0120 

FAU 

.01053 

RRT 

-.0502  RRF 

.0460  RTF 

-.7041 

CRT 

.7084 

CRS 

.7712 

CST 

.9944 

FC3 

-.0331 

BSP 

2691 

SC6 

1140.4 

R23 

-.0008  R13 

.7042 

LSA 

698.9 

MSA 

251  .6 

SSA 

15.2 

BC3 

.1461 

FSP 

-71 

SCI 

1033.2 

SC2 

482.7  THA 

178.28 

ELI 

564.0 

EL2 

233.0 

alf 

44.53 

LAUNCH  DATE  NOV  24  1968 


flight  time  62.00 


ARRIVAL  DATE  FEB  14  1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  61.78 

RP  107.52  LAP  1.96  LOP  111.61 

RC  83.156  CL  2.72  CP  -1.04 

PLANE TOCEN TRIG  CONIC 


DISTANCE  157,950 

VL  16.956  CAL  26.68  A7L  87,44  HCA  49.66  5MA  92.29  ECC  .69944  INC  2.5624  VI  30.169 

VP  32.105  CAP  -43.56  A7P  66.35  TAL  166.74  TAP  216.60  RCA  27.74  APO  156.65  V2  35.245 

7AL  56.34  7AP  26.55  ETS  176.59  7AE  129.03  ETE  166.60  2AC  56.34  ETC  160.60  ClP  26.53 


C3  254.151 

VHL  15.942 

OLA  4.68 

RAL  3.96 

RAO  657J.5 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 49  51 

2913.23 

-28,29 

90.10 

90.00 

19  57  37 

5266.25 

26.92 

237.94 

100.00 

8 13  24 

2643.77 

-29.87 

70.32 

100.00 

21  16  46 

5010.94 

28.49 

218.87 

110.00 

9 26  41 

2414.39 

-34.18 

52.99 

110.00 

22  19  58 

4813.08 

32.73 

202.99 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  24  1968 


TC3 

-.1541 

BAU 

.5255 

RC3 

-.0136 

FAU 

.01058 

FC3 

-.0360 

BSP 

2867 

BC3 

.1547 

FSP 

-78 

V£L  19.377  PTH 
INJ  RT  ASC  IN. 

268.03 
263.18 
268.07 
262.89 
26845 

262.03 

MID-COURSE  EXECUTION  ACCURACY 


3.10  VHP  25.096  OPA  -16.65  RAP  323.69  ECC  5.1627 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

88.66 

7 38  25 

2313.2 

-28 . 1 7 

81  .44 

80.88 

21  25  23 

4666.2 

25.39 

229.61 

88.85 

8 57  28 

2043.8 

-29.71 

6l  .52 

80.54 

22  40  17 

4410.9 

26.89 

210.44 

89.37 

10  6 56 

1814.4 

-35.89 

43.76 

79.54 

23  40  11 

4213.1 

30.94 

194.23 

ORBIT  determination  ACCURACY 


SCT  1078.9  SCR 

486.5  SC3 

34.6 

ST 

455.9  SR 

431  .2 

RRT  -.0506  RRF 

.0467  RTF 

-.7J9» 

CRT 

.7070  CRS 

.7721 

see  1183.5  R23 

-.0010  R15 

.7197 

LSA 

723.1  MSA 

256.1 

SCI  1079.3  SC2 

485.7  THA 

178.36 

ELI 

579.9  El2 

239.7 

FLIGHT  TIME 

84.00 

ARRIVAL 

DATE 

FEB  16  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.68 

LAL 

.00 

RP 

107 

.51 

LAP 

2.11 

RC 

80.975 

CL 

3.04 

00  LOL  61 .78 


DISTANCE  163.864 

VL  19.538  CAL  25.53  A7L  87.56  HCA  53,10  SMA  93.76  ECC 

VP  32.457  CAP  -41.74  ATP  88.41  TAL  165.83  TAP  218.93  RCA 

TAL  55.20  TAP  27.14  ETS  176.50  7AE  129.17  ETE  167.04  7AC 


PLANETOCENTRIC  CONIC 
C3  234.740  VML  15.321  OLA  5.43  RAL 


4,89  RAO  6571,4  VEL  18.869  PTH  3.07  VHP  24.205 


.67462  INC  2.6417  VI  30,169 
30.51  APO  157.01  V2  35.249 
56.10  ETC  161 .07  CLP  27.12 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

6 47  55 

2925.82 

-28.26 

91 .02 

268.52 

88.20 

7 36 

41 

90.00 

20  6 59 

5231 .88 

26.53 

235.50 

262.95 

79.72 

21  34 

11 

100.00 

8 11  49 

2655.19 

-29.85 

71.17 

268.57 

88.4] 

8 56 

5 

100.00 

21  25  46 

4977.75 

28.09 

216.49 

262.62 

79.34 

22  48 

44 

110.00 

9 25  56 

2423.23 

-54.17 

53.68 

268.69 

88.96 

10  6 

20 

110.06 

differential 

22  28  9 4782.47 

CORRECTIONS 

32.33 

200.70  261.63  78.23  23  47 

MIO-COOBSC  EICCUTICN  ACCURACY 

51 

TOE-1.0382  TRA-2.4845  TC3  -.1627  BAU  .5130  SCT  1127.2  SCR 
ROE-1. 1422  RRA  .6201  RC3  -.0154  FAU  .01064  RRT  -.0509  RRF 
FOE  .5088  FRA  .9776  FC3  -.0392  BSP  3037  SG6  1228.6  R23 
BOE  1.5435  BRA  2.5608  BC3  .1635  FSP  -85  SCI  1127.5  SC2 


488.8  SC3  37.2 
.0472  RTF  -.7346 
-.0013  R13  .7347 

488.0  THA  178.45 


OPA  -16.12  RAP  325.75  ECC  4.6632 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2325.6 
4631  .9 

2055.2 

4377.7 

1623.2 
4182.5 


-26.21 

24.64 

-29.76 

26.34 

-33.94 

30.37 


62.36 
227.24 

62.37 
206 . 1 3 

44  .44 
192.03 


ORBIT  OETERMINATION  ACCURACV 


ST 

478.9  SR 

432.6 

SS 

459.9 

CRT 

.7057  CRS 

.7730 

CST 

.9939 

LSA 

74B.5  MSA 

260.3 

SSA 

15.5 

ELI 

596.8  El2 

246.1 

alf 

40.91 

155 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  NOV  24  i966 


heliocentric  conic 


FlICHT  time  86.00 
distance  169.876 


ARRIVAL  CATE  FE6  18  1969 


RL  U7.68 

LAL  .00 

LOL  61.78 

VL  20.088 

CAL  24.43 

A2l  87.29 

HCA 

56.35 

SNA  95.22 

ECC  .65017 

INC  2.7146 

'Vl 

30.169 

RP  107.50 

LAP  2.26 

LOP  118,10 

VP  32,794 

CAP  -39.99 

A7P  88.50 

tal 

164.93 

tap  221 .27 

RCA  33.31 

APO  157.13 

V2 

35.253 

RC  78.802 

Cl  3.37 

CP  -l.ll 

7AL  54.11 

2AP  25.75 

ETS  176.40 

7AE 

je9.39  tTE  ier.51 

7AC  59 .88 

ETC  161.52 

CLP 

25. T3 

PLANETOCENTRIC  CONIC 

C3  216.863 

VHL  14.726 

OLA  6,17 

RAL  5.78 

RAO  6571 .2 

VEL  18.390 

PTH 

3.04 

VHP  23.339 

OPA  -17.58 

RAP  327.61 

ECC 

4.5690 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

wj  long 

INJ  RT  ASC 

INJ  ATMTM 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 45  48 

2937.84 

-21^24 

91.90 

268. 

$7.76 

7 34  46 

2337.8 

-28.25 

83.24 

90.00 

20  16  n 

5197.06 

26.08 

233.05 

262.65 

T8,57 

21  42  48 

4597.) 

24.24 

224 .86 

100.00 

8 10  4 

2666.03 

-29.83 

71.98 

268.99 

87.98 

8 54  30 

2066.0 

-29.79 

63.17 

100.00 

21  54  36 

4944.11 

27.65 

214.09 

262.29 

78. IS 

22  57  0 

4344.1 

25.73 

205.81 

no.oo 

9 25  J 

2431 .46 

-34,16 

54.32 

269.14 

88.58 

10  5 33 

1831 .5 

-33.98 

45.08 

110.00 

22  36  8 

4751.43 

31.87 

198.39 

261.22 

76.94 

23  55  20 

4151.4 

29.75 

189.82 

0Ir^E^7ENTIAL  CORRECTJONS 
TOE-1 ,050€  TRA-2,5134  TC3  -.1723  BAU  .5020 

ROE-1. 1003  BRA  ,5973  BC3  -.0173  FAU  .01070 

FOE  .5289  FRA  1 .0105  FC3  -.0427  BSP  3124 

BOE  1 .5213  BRA  2.5834  BC3  . .1731  FSP  -92 


MI0-C0UR9C  CKECUTION  ACCUBACV 
SOT  1179.8  SCR  490.4  SC3  40.0 
BRT  -.0502  BRF  .0474  RTF  -.7489 
SCa  1277.7  R23  -.0020  R13  .7489 

SCI  1180.1  9C2  489.7  THA  178.56 


ORBIT  DETERMINATION  ACCURACY 


ST 

504.4  SR 

433.8 

SS 

479.0 

CRT 

.7053  CRS 

.7741 

CST 

.9937 

L5A 

776.0  MSA 

263.9 

SSA 

15.7 

Eli 

615.7  El2 

251  .9 

alf 

38.95 

tAUNCH  DATE  24  1 968 


Flight  time  88 .00 


arrival  DATE  FEB  20  1969 


HELIOCENTRIC  CONIC 


distance  175.977 


RL  147.68 

LAL  .00 

LOL  61.78 

VL  20.606 

CAL  23.40 

A7t  87.22 

HCA  59.59 

SNA  96.68 

ECC  .62616 

INC  2.7821 

Vl 

30.169 

RP  107.49 

LAP  2.40 

LOP  121.35 

VP  33.116 

CAP  -38.32 

ATP  88.59 

tal  164.04 

TAP  223.63 

RCA  36.14 

APO  157.22 

V2 

35.255 

RC  76.644  CL  3.72 

PLANETOCENTRIC  CONIC 

CP  -1.15 

7AL  53,07 

2AP  24.38 

ETS  176.27 

2AE  129.68 

ETE  188.00 

7AC  61.68 

ETC  16) .94 

CLP 

24,35 

C3  200.390 

VHL  14.156 

OLA  6.91 

ML  6.62M0  6STJ.1 

VEL  17.936 

PtH  3.00 

VHP  22.498 

OPA  -17.02 

RAP  329.48 

ECC 

4.2979 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LjONO 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 43  30 

2949.30 

-28.20 

92.74 

269.^ 

87,35 

7 32  39 

2349.3 

-28.27 

84.07 

90.00 

20  25  13 

5161 .75 

25.58 

230.58 

262.30 

77.43 

21  51  14 

4561  .7 

23.60 

222.47 

100.00 

8 8 8 

2676.30 

-29.80 

72.74 

269.31 

87.58 

8 52  44 

2076.3 

-29.82 

63.94 

100.00 

21  43  15 

4909.98 

27.15 

211.67 

261.91 

76.98 

23  5 5 

431P.O 

25.08 

203.48 

110.00 

9 23  55 

2439.11 

-34.14 

54.92 

269.49 

88.23 

to  4 35 

1839.1 

-34.01 

45.60 

no.oo 

22  43  57 

4719.93 

31.37 

196.07 

260.73 

75.66 

24  2 37 

4119.9 

29.08 

187.62 

differential  corrections 

MID-COURSC  ElCCUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-J.0626  TRA-2.5410  TC3  -.1820  BAU  .4903 
ROE-1 .0584  RRA  .5742  RC3  -.0195  FAU  .01078 
FOE  .5497  FRA  1.0442  FC3  -.0466  BSP  3224 

BOE  1.4998  BRA  2.6051  BC3  .1830  FSP  -99 

j 

LAUNCH  DATE  NOV  24  1968 

HELIOCENTRIC  CONIC 
Rt  147.68  LAL  .00  LOL  61.78  VL 
RP  107.48  LAP  2.53  LOP  124.60  VP 

RC  74.503  CL  4.08  CP  -1.19  7AL 

PlANETOCENTRIC  CONIC 
C3  185.210  VHL  13.609  OLA  7.64  RAL 


SCT  1234.4  SCR 
RRT  -.0493  RRF 
see  1328.6  R23 
SCI  1234.7  SC2 

flight  time 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 40  59 

2960.25 

-28.17 

93.54 

90.00 

20  34  5 

5125.90 

25.03 

228.10 

100.00 

6 6 0 

2686.04 

-29.77 

73.46 

100.00 

21  51  45 

4875.34 

26.59 

209.25 

no.oo 

9 22  39 

2446.21 

-34.13 

55.47 

no.oo 

22  51  36 

4687.94 

30.80 

195.75 

21.094  CAL  22.41  A7l  ( 

33,424  CAP  -36.71  ATP  t 
52.07  7AP  23.02  ETS  11 

7.42  RAO  6571.0  VEL  17.508  PTH 
INJ  RT  ASC 
269.44 
261 .90 
269.54 
261 .47 
269.76 
260.19 


491.3  SC3 

.43.0 

ST 

530.9 

SR 

434.1 

S5 

498.7 

.0474  RTF  - 

.7624 

CRT 

.7049  CRS 

.7751 

CST 

.9935 

.0028  R13 

.7625 

LSA 

804.6 

MSA 

267.0 

SSA 

15.9 

490.6  THA  178.67 

ELI 

635.7  El2 

257.) 

ALF 

36.98 

90,00 

ARRIVAL 

w 

•— 

o 

FEB 

22  1969 

164 

» HCA  62.64 

SHA  98.14 

ECC 

.60265 

INC 

2.0453 

Vl 

30.169 

1 TAL  163.17 

TAP  226.01 

RCA 

38.99 

APO 

157.20 

V2 

35.257 

) TAl  130.04 

ETE  188.52 

7AC 

63.50 

ETC 

162.35 

CLP 

22.99 

1 PTH  2.97 

VHP  21,681 

OPA 

'16.44 

RAP 

331 .35 

ECC 

4.0481 

: INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

86.95 

7 30  20 

2360.3 

- 

28.29 

84.87 

76.31 

21  59  31 

4525.9 

22.90 

220.08 

87.20 

8 50  47 

2086.0 

- 

29.84 

64.66 

75.82 

23  13  0 

4275.3 

24.38 

Z0i.t5 

87.90 

10  3 25 

1846.2 

- 

'34.04 

46,23 

differential  CORRECTIONS 
T0E-U0845  TRA-2.5774  TC3  -.1940  8AU  .4834 

ROE-1.0167  RRA  .5509  RC3  -.0217  FAU  .01082 

FOE  .5726  FRA  1.0801  FC3  -.0506  BSP  3094 

BOE  1.4866  BRA  2.6356  BC3  .1952  FSP  -104 


74,39 

MIO-COURSC  E)(ECUTION  ACCURACV 
SCT  1298.5  SCR  491.4  SC3  46.3 

RRT  -.0463  RRF  .0468  RTF  -.7751 

see  1388.3  R23  -.0050  R13  .7751 

SCI  1298.7  SC2  490.8  THA  178.83 


24  9 44  4087.9 


28.35 


185. 4j 


ORBIT  determination  ACCURACY 


ST 

562.7  SR 

433.8 

SS 

520.0 

CRT 

.7064  CRS 

.7765 

CST 

.9936 

LSA 

838.1  MSA 

269.3 

SSA 

16.1 

ELI 

660.6  CL2 

261 .5 

alf 

34.78 

LAUNCH  DATE  NOV  24  1 968 


Fl  ICHT  TIME  92.00 


ARRIVAL  DATE  FEB  24  1969 


HELIOCENTRIC  CONIC 
RU  147.68  LAL  .00  LOL  61.78  VL 

RP  107.48  LAP  2.66  LOP  127.85 

RC  72.381  GL  4.46  CP  -1.24 

PLANETOCENTRIC  CONIC 


LNCH  A2MTH  LNCH  TIME 
90.00  6 38  16 

90.00  20  42  47 

100.00  8 3 40 

100.00  22  0 4 

no. 00  9 21  to 

tiO.OO  22  59  4 

differential  corrections 

TOE-1.0147  TRA-2.52D2  TC3  -.1852 

ROC  -.9758  RRA  .5266  RC3  -.0244 

FOE  .5843  FRA  1.1051  FC3  -.0578 

BOE  1.4078  BRA  2.5747  BC3  .1868 


DISTANCE  188.421 

V/.U  21.47  A2L  87,10  HCA  66.09  SNA  99.58  ECC  .57966  INC  2.9050  Vl  30.169 

VP  33.718  CAP  -35.17  ATP  88.82  TAL  162.32  TAP  228.4)  RCA  41.86  APO  157.31  V2  35.258 

2AL  51.12  tap  21.67  ETS  175.90  ?AC  130.49  ETC  189.07  2AC  65.33  ETC  162.73  CLP  21.64 


21.554  CAL 


OLA  8,37 

RAL  8.17 

RAO  6570.9 

VEL  ir.ios 

PtH  2,93 

VHP  20.886 

OPA  -15.85 

RAP  333.23 

ECC  3.8171 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  NT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2970.68 

-28.13 

94.30 

269.56 

86.57 

7 27  47 

2370.7 

-28.30 

85.64 

5089.46 

24.42 

225.61 

261.43 

75.20 

22  7 36 

4489.5 

22. J5 

217.67 

2695.24 

-29.74 

74,15 

269. 6T 

86.84 

8 48  35 

2095. 2 

-29.86 

65.34 

4840.13 

25.98 

206.81 

260.97 

74.67 

23  20  44 

4240.1 

23.62 

198.80 

2452.72 

-34.11 

55.98 

269.92 

87.60 

10  2 3 

1852.7 

-34.07 

46.74 

4655.41 

30.18 

191.42 

^59. 99 

73,14 

24  16  39 

4055.4 

27.58 

183.19 

MIO-COijl«€  ClCCUTION  ACCURACV 
BAU  .4275  SCT  1294.9  SCR  490.9  SC3  49.5 

FAU  .01144  RRT  -.0617  RRF  .0510  RTF  -.7906 

BSP  5162  see  1384.8  R23  .0058  R13  .7906 

FSP  -135  SCI  1295.3  SC2  489.9  THA  178.44 


ORBIT  DETERMINATION  ACCiJRAC^ 


ST 

556.5  SR 

433.0 

SS 

532.3 

CRT 

.6910  CRS 

.7756 

CST 

.9914 

LSA 

839.9  MSA 

273.7 

SSA 

15.7 

Eli 

652.7  EL2 

266.9 

alf 

54.93 

156 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  'VOL  4.  1968-69 


LAUNCH  cate  NOV  2A  1968 


HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

.00 

LX 

RP 

107.48 

LAP 

2.77 

LOP 

RC 

70 .201 

GL 

4 .05 

GP 

Planetxentric 

CONIC 

C3 

1 50 .200 

VHL 

12.501 

OLA 

Flight  time  94.00 
DISTANCE  194.760 

VL  21.907  gal  20.57  aZL  07.04  HCA  69.34  SMA  101.01 

VP  33.997  GAP  '33.69  AZP  06.95  TAl  161.40  TAP  230.02 

ZAL  50.22  ZAP  20.34  ET5  175,64  ZA£  131.02  ETE  109.66 


ARRIVAL  CATE  FE0  26  1969 


ECC  .55732  INC  2.9617  VI  30.169 
RCA  44.72  APC  157.31  V2  35.259 
ZAC  67.17  etc  163.09  ClP  20.30 


lnch  azhth  lnch  time  L'I  time 


6 35  20  2900.77 

20  51  23  5052.42 

8 1 7 2704.00 

22  8 17  4604.34 

9 19  30  2450.82 

23  6 24  4622.36 


RAL  0.00 
INJ  LAT 
-20  .00 
23.75 
-29.71 
25.31 
-34.09 
29.51 


RAO  6570.7  VEL  16.722  PTH  2.90  VHP  20.115  OPA  -15.24  RAP  335.1  1 ECC  3.6050 
INJ  RT  A5C  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


90  .00 
90  .DO 
100  .00 
lOD  .00 
1 lO  .00 
] 10  .00 

CIFFERENTIAl  corrections 
TCE'1.0659  tra-2.5031  TC3  - .2039 
RCE  -.9344  RRA  .5034  RC3  -.0270 
FCE  -6129  FRA  1.1470  FC3  -.0620 
BCE  1.4174  BRA  2.6317  0C3  *2057 

LAUNCH  CATE  NOV  24  I960 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOL  61.70  VL  22-395 

RP  107.40  lap  2.00  LOP  134.35  VP  34.262 

RC  60.209  GL  5.26  GP  '1.34  ZAL  49.36 

planetocentric  conic 
C3  146.309  VHL  12.099  OLA  9.03  RAL 


INJ  LONG 
95.03 
223.10 
74.00 
204 . 36 
56.45 
109.00 


269.61 

260.93 

269.72 

260.43 

270.00 

250.96 


06.20 
74  .11 
06.50 


7 25  I 
22  15  35 
0 46  11 


73.55  23  20  21 
07.32  10  0 29 
71  .90  24  23  26 


2380.0 
4452.4 

2104 .1 

4204 . 3 
1850.0 

4022.4 


'26.31 
21  .34 
-29.07 
22.02 
-34  .09 
26.75 


06.37 
215 .25 
66  .00 
196.45 
47.21 
100.98 


MIO-COURSE  E«C0TI0N  ACCURACY 


0R6IT  determination  ACCURACY 


' .2039 

BAU 

.4353 

SOT 

1305.0 

SCR 

409.5 

SC  3 

53.4 

ST 

603.0 

SR 

431  .2 

SS 

550 . 1 

- .0270 

FAU  .01134 

RRT 

-.0510 

RRF 

.0404 

RTF 

-.0000 

CRT 

.6900 

CRS 

. 7779 

CST 

.9923 

- ,0620 

BSP 

4340 

SGB 

1460.9 

R23 

-.0010 

R13 

.0000 

lSA 

006.4 

MSA 

^ 74  . 0 

SSA 

16.1 

.2057 

FSP 

'134 

SCI 

1305.3 

5C2 

400.7 

THA 

1 70 .00 

ELI 

690.6 

EL2 

269 . 3 

alF 

31  .97 

Flight  time  96.00 
DISTANCE  201 .162 

GAL  19.72  AZL  06.90  HCA  72.50  SMA  102.42 

GAP  '32.27  AZP  89.10  TAl  160.67  TAP  233.26 

ZAP  19.02  ETS  175.33  ZAE  131.63  ETE  190.28 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  tONC 

INJ  RT  ASC 

’90  .00 

6 32  9 

2990.40 

-28  .04 

95.74 

269.56 

90  .00 

20  59  51 

5014.72 

23.03 

220.57 

260.37 

lOO.OD 

7 50  21 

2712.50 

-29.67 

75.42 

269.69 

100.00 

22  16  21 

4767.94 

24  .59 

201 .90 

259.04 

I 10.00 

9 17  37 

2464.46 

-34.07 

56.90 

270.00 

1 10.00 

23  13  34 

4506.74 

20 . 77 

106.74 

250.20 

cifferentzal  corrections 
tCE-1 .0745  trA'2.6014  TC3  -.2127 

ROE  -.8935  RRA  .4790  RC3  -.0300 

FOE  .6372  FRA  J.1046  FC3  -.0602 

BCE  1.3975  BRA  2.6453  6C3  .2140 


launch  cate  NOV  Z4  1968 

helIiXEntric  conic 
Rl  1 4 7.68  LAL  .00  LOt  61  . 78 

RP  107.48  LAP  2.98  LOP  137.60 

RC  66.167  GL  5.69  OP  1.40 

PLANETXENTRIC  conic 
C3  155.421  VHL  11.637  CLA  10.56 


9.54  RAO  6570.6  VEL  16.362  PTH  2-06  VHP  19.365 

INJ  azhth  INJ  time 
05.85  7 22  0 

73.05  22  23  26 

06.10  0 A3  33 

72.44  23  35  49 

87.06  9 50  41 

70.70  2 4 30  3 

MIO'COORSE  EXECUTION  ACCURACY 
BAU  .4203  5GT  1444.6  SOR  407.3  SG3  57.5 

FAU  .01153  RRT  -.0507  RRF 

eSP  4539  SGB  1524.6  R23 

FSP  '145  SOI  1444.9  SG2 


arrival  cate  FEB  28  1969 


ECC  .53559  INC  3.0160  V]  30-169 
RCA  47.57  APC  157.28  V2  35.259 
ZAC  69.03  ETC  163.44  ClP  18.97 

CPA  -14.62  RAP  336,90  ECC  3.4092 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2390.5 

4414.7 

2112.5 
4167.9 

1064 .5 

3900 . 7 


-20.32 
20.49 
-29.00 
21  .96 
-34.10 
25.07 


07.08 
212 .82 
66 .63 
194 .09 
47.65 
1 78 . 76 


ORBIT  CETERHINA TION  ACCURACY 


.0401  RTF  -.0122 
-.0016  R13  .0122* 

406.6  THA  170.09 


flight  time  90.00 
distance  207.625 

VL  22.700  gal  10.90  AZL  06.93  HCA  75.83  SNA  105.01 
VP  34.513  CAP  -30.91  AZP  09-25  TAl  159.89  TAP  235.72 
ZAl  40.55  ZAP 


17.70  ETS  174,94  ZAE  132.34  ETE  190.95 


lnch  AZMTH 

LNCH  time 

L'I  TIME 

INJ  LAT 

INJ  LONG 

90-00 

6 

20  4 3 

2999.91 

-27.99 

96.42 

90  .00 

21 

0 13 

4976.35 

22.24 

210.03 

100  .00 

7 

55  19 

2720.60 

-29.63 

76.02 

100  .00 

22 

24  10 

4730.00 

23,01 

199.42 

1 10  .00 

9 

15  30 

2469.71 

-34.05 

57.31 

1 10  .00 

23 

20  37 

4554.54 

27.90 

104  .40 

RAl  10.16  RAC  6570.5  VEL  16.024  PTh  2.83  VHP  18.637 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


269.42 

259.76 

269.56 

259.20 

269.09 

257.55 


05.51 

72.01 
05.06 
71  .37 

06.02 

69.51 


7 10  43 

22  31  10 
0 40  40 

23  43  9 

9 56  40 

24  36  32 


ST 

632.3 

SR 

428 . 7 

SS 

500 .2 

CRT 

.6906 

CRS 

.7792 

CST 

.9920 

LSA 

910.9 

MSA 

274 .9 

SSA 

16.3 

Eli 

714.0 

El2 

271  . 7 

AlF 

50 . 1 5 

arrival 

cate 

MAR 

? 1 9E 

ECC 

.51453 

INC 

3.0604 

VI 

30 . 1 69 

RCA 

50 .40 

A PC 

157,23 

V2 

35.257 

ZAC 

70 .90 

ETC 

165.76 

ClP 

17.65 

CPA 

'13.99 

RAP 

330  .06 

ECC 

3 .2287 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 long 

2399.9 

' 

20 .32 

87 . 77 

4376.3 
2120.6 
4130.9 
1069.7 
3954 .5 


19.57 
-29.09 
21  .04 
-34.12 
24  .94 


210 . 38 
67  .P5 
191  . 72' 
40  -06 
1 76 . 55 


CIFFERENTIAl  CORRECTIONS 


C«eiT  DETERMINATION  ACCURACY 


TDE-1 .0051 

TRA- 

2.6200 

TC3 

- .2210 

BAU 

.4061 

RCE  -.0530 

RRA 

.4  564 

RC3 

- .0331 

FAU  .01174 

FCE 

.6630 

FRA 

1 .2230 

FC3 

- .0750 

BSP 

4693 

BCE  1 

1 .3003 

BRA 

2.6594 

6C3 

.2243 

FSP 

-157 

launch  date  NOV  24  I960 


helixentric  conic 


RL 

147 

.66 

LAL 

.00 

RP 

107 

.49 

LAP 

3.06 

RC 

64  . 

161 

CL 

6.14 

planetxentric  conic 


90.00  6 25 

90.00  21  16 

100.00  7 52 

100.00  22  32 

110.00  9 13 

110.00  23  27 

differential  corrections 
toe-1.0956  TRA-2.6362  TC3  -.2307 

ROE  -.0130  RRA  .4332  RC3  -.0365 

FOE  .6903  FRA  1.2645  FC3  -.0027 

60E  1.3643  BRA  2.6715  BC3  .2336 


LX  i 

61 .70 

VL  23.141 

gal  10.12 

AZL  06.00 

LOP  1' 

40.05 

VP  34.751 

CAP  -29.59 

AZP  09.41 

CP 

-1  .47 

ZAL  47.00 

ZAP  16.40 

ETS  174,45 

OLA 

11.29 

RAL  10.73 

RAO  657D.3 

VEL  15.705 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3009 

.12 

-27.94 

97.09 

269.20 

4937 

.26 

21  .40 

215.40 

259.12 

2720 

.45 

-29.59 

76.60 

269.35 

4693 

.16 

22.96 

196.94 

250,53 

24  74 

.63 

-34 .03 

57.69 

269 . 71 

4519 

.75 

27.13 

102.05 

256.79 

BAU  .3914 
FAU  .01197 
BSP  4060 
FSP  -170 


SGT  1507.9  SCR  404.3  SG3  61.9 

RRT  -.0490  RRP  *0475  RTF  -.0229 

SGB  1503.0  R23  -.0026  Rl 3 .8229 

SCI  1500.1  5G2  403.7  THA  179.00 

flight  TIME  100.00 

distance  214.143 


PTH  2.79  VHP  17.929 
INJ  AZMTH  INJ  time 
05.10  7 15  10 

71 .00  22  30  47 

05.56  0 37  31 

70.32  23  50  22 

06.59  9 54  24 

.,60.36  24  42  52 

MID-COURSE  EIECUTICN^ACCURACY 
SGT  1573.0  SOR  400.5  SG3  66.6 

RRT  -.0470  RRF  .0460  RTF  -.8330 

SGB  1644.0  R23  -.0036  Rl 3 .0331 

SCI  1573,2  SC2  400.0  THA  179.09 


ST 

663.0 

SR 

425.6 

SS 

603. 3 

CRT 

.6909 

CRS 

.7006 

CST 

.9919 

lSA 

953.0 

MSA 

275 .2 

SSA 

16.4 

Eli 

739.7 

El2 

273 .1 

AlF 

20 . 34 

arrival 

cate 

MAR 

4 196t 

ECC 

.49415 

INC 

3. 1194 

VI 

30 . 1 69 

RCA 

53.21 

APO 

157.16 

V? 

35.256 

ZAC 

72.70 

ETC 

164 .07 

ClP 

16.33 

OPA 

-13.35 

RAP 

340 . 74 

ECC 

3.0623 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2409.1 

- 

20.31 

88  .45 

4337.3 

10.61 

207.92 

2120.5 

- 

29.09 

67.81 

4093.2 

20.07 

109.34 

1074  .6 

- 

34  .13 

48  .44 

3919.7 

23.95 

1 74  .33 

orbit  OETERMIM 

iTION  ACCURACY 

ST 

696.5 

SR 

421  .6 

SS 

62  7.4 

CRT 

.6994 

CRS 

.7022 

CST 

.991  7 

LSA 

990 . 3 

MSA 

274  .8 

SSA 

16.5 

ELI 

766.7 

EL2 

273.7 

alf 

26.60 

157 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69^ 


LAUNCH  DATE  NOV  2A  1968  FLIGHT  TINE  102.00  ARRIVAL  DATE  MAR  6 1969 


heliocentric  conic  distance  020.711 


RL  147.68 

LAL  .00 

LOL  61 , 78 

VL  23.482 

CAL  17.37 

A7L  86.83 

HCA 

82.33 

SNA 

106.52 

ECC  .47446 

INC  3.1692 

Vl 

30.169 

RP  107.50 

LAP  3.14 

LOP  144,10 

VP  34.976 

CAP  -28.32 

A7P  89.58 

tal 

158.38 

TAP 

240.71 

RCA  55.98 

APO  157.06 

V2 

35.253 

RC  62.196 

CL  6.61 

CP  -1.54 

7AL  47.09 

7AP  15.10 

ETS  173.83 

2AE 

134.06 

ETE 

192.44 

TAC  74.67 

ETC  164.37 

CLP 

15.02 

PLANETOCENTRIC  CONIC 

C3  115.998 

VHL  10,770 

DLA  12.02  RAL  11.26 

RAO  6570.2 

VEL  15.406 

PTH 

2.75 

VHP 

17.241 

OPA  -12.70 

RAP  342.61 

ECC 

2.9090 

LNCH  ATMTH 

LNCH  TIME 

L-I  tine 

INJ  LAT 

INJ  LONG 

INJ  Rt  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 21  1 

3018.22 

-27.88 

97.75 

268.90 

84.85 

7 

11  20 

2418.2 

-28.30 

89.11 

90.00 

21  24  42 

4897.42 

20.49 

212.91 

258.44 

70.02 

22 

46  19 

4297.4 

17,58 

205.44 

100.00 

7 48  29 

2736.13 

-29.55 

77.17 

269.06 

85.26 

8 

34  6 

2136.1 

-29.89 

68.38 

100.00 

22  39  55 

4654.74 

22.06 

194.44 

257.81 

69.30 

23 

57  30 

4054.7 

19.05 

186.94 

110.00 

9 10  34 

2479.29 

-34.01 

58.05 

269.44 

86.38 

9 

51  54 

1879.3 

-34.14 

48.81 

110.00 

23  34  19 

4484.35 

26.22 

179.70 

256.00 

67.24 

24 

49  4 

3884.3 

22.90 

172.11 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE* 

-1.1022 

TRA' 

'2.6463 

TC3 

-.2381 

6AU 

.3744 

5CT  1636.6  SCR  475.9  SC3  71.8 

ST 

728.3 

SR 

416.8 

SS 

652.1 

! 

ROC 

-.7734 

RRA 

.4102  RC3 

-.0401 

FAU 

.01226 

RRT  -.0457  RRF  .0462  RTF  -.8429 

CRT 

.6995 

CRS 

.7837 

CST 

.9915 

\ 

FOE 

.7186 

FRA 

1.3063 

FC3 

-.0915 

BSP 

5122 

see  1704.4  R23  -.0042  R13  .8429 

LSA 

1026.7 

MSA 

273.9 

SSA 

16.6 

_ 

BOE 

1 .3465 

BRA 

2.6779 

BC3 

.2414 

FSP 

-186 

SCI  1636.7  SC2  475.4  TMA  179.17 

ELI 

793.4 

EL2 

273.5 

alf 

24.99 

LAUNCH 

DATE  NOV  24  1968 

FtlCHT  TIME  104.00 

ARRIVAL 

DATE 

MAR 

8 1969 

HELIOCENTRIC  CONIC 

DISTANCE  227.325 

= 

RL 

147.68 

LAL 

.00 

LOL 

61,78 

VL 

23.802  CAL 

16.65  ATI  86.78  HCA  85.57  SHA  107.83 

ECC 

.45549 

INC 

3.2183 

VI 

30.169 

RP 

107.51 

LAP 

3.21 

LOP 

147.35 

VP 

35.189 

CAP 

-27.10  ATP  89.75  TAL  157.67  TAP  243.24 

RCA 

58.72 

APO 

156.95 

V2 

35.250 

z 

RC 

60.278 

CL 

7.10 

OP 

-1 .62  tal 

46.43 

TAP 

13.81  ETS  173.06  TAE  135.07  ETE  193.28 

TAC 

76.56 

ETC 

164.64 

CLP 

13.71 

i 

PLANE TOCENTRIC  CONIC 

C3  107,420  VHL  10.364  OLA  12.75  RAL  11.74  RAD  6570.1  VEL  15.125  PTH  2.72  WP  16.573  OPA  -12.04  RAP  344.48  ECC  2.7679 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM  IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 16  43 

3027.29 

-27.83 

98.41 

268.5] 

84.55 

7 

7 

10 

2427,3 

28.29 

89.78^ 

* 

90.00 

21  32  50 

4856.81 

19.52 

210.32 

257.72 

69.07 

22 

53 

47 

4256.8 

16.51 

202.95 

f 

100.00 

7 44  38 

2743.72 

-29.51 

77.73 

268.69 

«4.97 

a 

30  22 

2143.7 

29.89 

68.95 

100.00 

22  47  36 

4615.61 

21.10 

191.93 

257.07 

68.32 

24 

4 

31 

4015.6 

17.97 

184.54 

= 

110.00 

9 7 43 

2483.76 

-33,99 

58.40 

269.10 

96.18 

9 

49 

7 

1883,8 

34.15 

49.16 

z 

110.00 

23  41  0 

4448.34 

25.25 

177.35 

255.17 

66.15 

24 

55 

9 

3848.3 

21.81 

169.89 

: 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDC-1.1124 

TRA-2.6575 

TC3  -.2461 

BAU  .3591 

SCT  1705. 1 SM 

47D.5  9C3 

77.4 

ST  763.3  SR 

411.3 

SS 

678.4 

ROE  -.7344 

RRA  .3877  RC3  -.0440 

FAU  .01256 

RRT 

-.0435  RRF 

.0454  RTF  - 

.9520 

CRT  .7005  CRS 

.7855 

CST 

.9913 

- 

FOE  .7495 

FRA  1.3505 

rc3  -.1012  t»3P  5307 

see 

1768.8  R23 

-.0853  R13 

.8520 

LSA  1066.5  MSA 

272.3 

SSA 

16.7 

I 

BOE  1.3329 

BRA  2.6856 

BC3  .2500 

FSP  -201 

SCI 

1705.2  S62 

470.0  THA  179.26 

ELI  923.2  £l2 

272.2 

alf 

23.39 

LAUNCH  DATE  NOV  24  1968 

flight  time 

106.00 

ARRIVAL 

Ui 

o 

MAR 

ID  1969 

HELIOCENTRIC  CONIC  DISTANCE  233.979 

RL  147,68  LAL  .00  LOL  61.78  VL  24.103  CAL  15.96  A7L  86.73  HCA  88.82  SNA  109.11  ECC  .43722  INC  3.2669  Vl  30.169 

RP  lOT.i2  LAP  3.27  LOP  150.60  VP  35.389  CAP  -25.91  A7P  89.93  TAL  156.99  TAP  245.8!  RCA  61.40  APO  156.81  V2  35.246 

RC  58.412  CL  7.61  CP  -1.7l  7AL  45.82  7AP  12.52  ETS  172.06  7AE  136.20  ETE  194.19  7AC  78.45  ETC  164.91  ClP  12.40 

Plane TOCENTRIC  conic 

C3  99.523  VHL  9.976  OLA  13.49  RAL  12.17  RAO  6569.9  VEL  14,862  PTH  2.68  VHP  15.924  OPA  -11.38  RAP  346.34  ECC  2.6379 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 12  4 

3036.46 

-27.76 

99.08 

268.05 

84.20 

7 2 41 

2436.5 

-28.28 

90.45 

90.00 

21  40  57 

4815.39 

18.50 

207.72 

256.98 

68.17 

23  1 12 

4215.4 

15.37 

200.43 

100.00 

7 40  29 

2751.34 

-29.46 

78.29 

268.24 

84.68 

8 26  20 

2151  .3 

-29.88 

69.51 

100.00 

22  55  13 

4575.74 

20.07 

189.42 

256.30 

67.37 

24  n 29 

3975.7 

16.83 

182.12 

110.00 

9 4 36 

2488.13 

-33.97 

58.74 

268.67 

85.98 

9 46  4 

1888.1 

-34.16 

49.50 

110.00 

23  47  36 

4411.71 

24.22 

175.00 

254.33 

65.21 

25  1 7 

3811 .7 

20.66 

167.67 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOE- 

1 .1198 

TRA- 

-2.6634 

TC3 

-.2525 

BAU 

.34^ 

SCT  1772.5  SCR  464.3 

SC3  83.4 

ST 

797.8 

SR 

404.9 

SS 

705.5 

ROE 

-.6959 

RRA 

.3657 

RC3 

-.0480 

FAU 

.01292 

RRT  -.0418  RRT  .0448 

RTF  -.8608 

CRT 

.7012 

CRS 

.7872 

CST 

.9911 

FOE 

.7820 

FRA 

1 .3963 

FC3 

-.1124 

BSP 

5567 

sea  1832.3  R23  -.0062  R13  .8608 

LSA 

1106.8 

MSA 

270.0 

SSA 

16.7 

BOE 

1.3184 

BRA 

2.6884 

BC3 

.2570 

FSP 

-219 

SCI  1772.6  SC2  463.8 

THA  179.33 

Eli 

853.0 

EL2 

270.0 

alf 

21  .89 

LAUNCH 

DATE  NOV  24  1968 

FLIGHT  TIME  108.00 

ARRIVAL 

, CATE 

MAR 

12  1969 

HELIOCENTRIC  CONIC 

DISTANCE  240.668 

Rl 

147.68 

LAL 

.00 

La 

61.78 

VL 

24.385 

CAL 

15.30  ^71  86.68  HCA 

92.06  SNA 

110.35 

ECC 

.41968 

INC 

3.3154 

Vl 

30.169 

RP 

107.53 

LAP 

3.31 

LOP 

153.85 

VP 

35.577 

CAP 

-24,77  ATP  90.12  TAL 

156.33  tap 

248.40 

RCA 

64.04 

APO 

156.67 

V2 

35.241 

RC 

56.605 

CL 

8.14 

CP 

-1.81 

tal 

45.26 

TAP 

11.24  ETS  170.76  TAE 

137.44  ETE 

195.20 

TAC 

80.35 

ETC 

165.16 

CLP 

11  .09 

PLANETOCENTRIC  CONIC 

C3 

92.258 

VHL 

9.605 

OLA 

14.23  RAL 

12.56 

«A0  6569.8  VEL  14,645  PTM 

2.65  VHP 

15.293 

OPA 

-10.72 

RAP 

348.20 

ECC 

2.5183 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

■ INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 7 4 

3045.84 

-27.70 

99.75 

267.51 

83.86 

6 57 

50 

2445.8 

-28.26 

91-13 

90.00 

21  49  2 

4773  J 3 

17.41 

205.09 

256.21 

67.31 

23  8 

35 

4173.1 

14.18 

197.90 

100.00 

7 35  59 

2759.09 

-29.42 

78.86 

267.71 

84.38 

8 22 

58 

2159.1 

-29.88 

70.09 

100.00 

23  2 48 

4535.11 

18.99 

186.89 

255.50 

66.47 

24  18 

23 

3935.1 

15.64 

179.69 

120.00 

9 1 11 

2492.50 

-33.95 

59.08 

268.17 

85.78 

9 42 

43 

1892.5 

-34.16 

49.84 

110.00 

23  54  5 

4374.47 

23.13 

172.66 

253.45 

64.10 

25  7 

0 

3774.5 

19.46 

165,44 

differential 

. CORRECTIONS 

MIO-COUUSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .1279 

TRA-2.6674 

TC3  -.2582  BAU  .3250 

SCT 

1042.1  SCR 

457.2  SC3 

90.0 

ST  833.9 

SR  397.6 

SS 

734.1 

ROE  -.6580 

RRA  .3442  RC3  -.0524 

FAU  .01332 

RRT 

-.0400  RRf 

,0444  RTF  - 

.8692 

CRT  . 7022 

CRS  .7891 

CST 

.9909 

FOE  »8170 

FRA  1.4444 

FCS  -,J?50  BSP  fats 

see 

1090.0  R23  - 

.0073  R13 

.8692 

LSA  1149.2 

MSA  267 . 1 

SSA 

16.8 

BOE  1.3058 

BRA  2.6895 

BCS  .2635 

FSP  -238 

SCI 

1042.2  SC2 

456.8  THA  179.39 

ELI  884.4 

El2  266.9 

alf 

20.46 

158 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  DATE  NOV  1966 


ruIOHT  TIME  110.00 


arrival  DATE  MAR  M 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  61.76 

RP  107.55  LAP  3.35  LOP  157.10 

RC  54.664  OL  6.70  OP  -1.92 

PLANETOCENTRIC  CONIC 
C3  65.577  VHL  9.251  CLA  14.97 


distance  247.366 

VL  24.651  CAL  14.67  A2L  66.64  HCA  95.31  5HA  111.56 
VP  35.754  CAP  -23.67  A7P  90.31  TAL  155.71  TAP  251 .02 
7AL  44.76  7AP  9.97  ETS  169.03  7AE  136.79  ETE  196.31 


ECC  .40265  INC  3.3641  VI  30,169 
RCA  66.62  APO  156.50  V2  35.235 
ZAC  62.24  ETC  165.39  ClP  9.76 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

1 40 

3055.56 

-27.63 

100.46 

90.00 

21 

57  6 

4730.00 

16.25 

202.45 

100.00 

7 

31  7 

2767.11 

-29.35 

79.45 

100.00 

23 

ID  22 

4493.70 

17.64 

164.34 

110.00 

6 

57  27 

2496.96 

-33.93 

59.42 

110.00 

0 

4 27 

4336.62 

21 .99 

270.32 

RAL  12.90  RAO  6569.7  V£L  14.365  PTH  2.61  VHP  14.661  OPA  -10.06  RAP  350.05  ECC  2.4064 

NJ  A7HTH  - - - - 

63.52 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  24  1966 


HELIOCENTRIC  CONIC 


TC3 

-.2631 

BAU 

.3079 

RC3 

-.0569 

FAU 

.0)375 

FC3 

-.1391 

BSP 

6075 

BC3 

.2692 

FSP 

-260 

266.90 
255.42 
267.12 

254.66  65.61 

267.60  65.57 

252.56  63.14 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1912.9  SCR  449.3  SG3  97.2 
RRT 

see 

SCI 


64.06 


-.0364  RRF  .0441  RTF  -.6770 

1965.0  R23  -.0065  R13  .6771 

1915.0  SC2  449.0  THA  179.45 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6 52  35 

2455.6 

-26.24 

91 .64 

23  15  56 

4130.0 

12.94 

195.35 

6 17  14 

2167.1 

-29.66 

70.66 

24  25  16 

3693.7 

14.40 

177.24 

9 39  4 

1697.0 

-34.17 

50.19 

1 16  43 

3756.6 

16.21 

163.22 

ORBIT  DETERMINATION  ACCURACY 


RL 

147.66  LAL 

.00  LOL 

RP 

107.57  LAP 

3.36  LOP 

RC 

53.197  GL 

9.26  CP 

PLANETOCENTRIC  CONIC 

C3 

79.436  VHL 

6.913  OLA 

VL  24.900 
VP  35.920 
7AL  44.30 


flight  time  112.00 

DISTANCE  254.134 

CAL  14.07  A7t  66.59  HCA  96.55  SMA  112.73 

CAP  -22.61  ATP  90.51  TAL  155.12  TAP  253.67 

TAP  6.71  ETS  166.69  7AC  140.27  ETE  197.55 


ST 

67).)  SR 

369.5 

SS 

764.3 

CRT 

.7034  CRS 

.7910 

CST 

.9906 

LSA 

1193.6  MSA 

263.6 

SSA 

16.6 

ELI 

91 7.3  EL2 

262.9 

alf 

19.09 

ARRIVAL 

DATE 

MAR 

16  1969 

RAL  13.19  RAO  6569.6  VEL  14.170  PTH  2.56  VHP  14.067  OPA 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  ATMTH 

INJ  time 

90.00 

5 55  50 

3065.64 

-27.54 

101.20 

266.22 

63.16 

6 46 

56 

90.00 

22  5 16 

4665.94 

15.04 

199.79 

254.61 

65.72 

23  23 

22 

100.00 

7 25  52 

2775.52 

-29,29 

60.07 

266.45 

63.76 

6 12 

7 

100.00 

23  17  56 

4451.49 

16.64 

161.79 

253.64 

64.60 

24  32 

7 

110.00 

6 53  24 

2501.63 

-33,90 

59.79 

266.97 

65.36 

9 35 

6 

110.00 

0 10  49 

4296.15 

20.76 

167.96 

251.66 

62.23 

1 22 

27 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACV 

TOE-1.1447 

TRA-2.6673 

TC3  -.2667  BAU  ,2908 

SCT 

1965.1  SCR 

440.6  SC3 

105.0 

ROC  -.5641 

RRA  .3034 

RC3  -.0617  FAU  .01424 

RRT 

-.0370  RRF 

.0443  RTF  - 

.6645 

FOE  .6957 

FRA  1.5465 

FC3  -.1552  eSP  6334 

see  2033.4  R23 

-.0100  R13 

.6646 

BOE  1.2651 

BRA  2.6645 

BC3  .2736 

FSP  -263 

SCI 

1965.2  SC2 

440.3  THA  179.51 

: .36674 

INC 

3.4133 

VI 

30 

.169 

1 69 

.13 

APO 

156.33 

V2 

35 

.229 

: 64 

.14 

ETC 

165.62 

CLP 

6.47 

1 -9 

.41 

RAP 

351 .69 

ECC 

2. 

3073 

CST 

TIM 

INJ  2 LAT 

INJ 

2 1 

LONG 

2465 

.6 

'26.21 

92 

.59 

4065 

.9 

11.64 

192 

.76 

2175 

.5 

■29.65 

71 

.31 

3651 

.5 

13.11 

174 

.76 

1901 

.6 

■34.16 

50 

.55 

3696 

.2 

16.91 

l€l 

.00 

ORBIT  DETERMINATION  ACCURACV 


ST 

909.5  SR 

360.4 

SS 

796,1 

CRT 

.7049  CRS 

.7930 

CST 

.9906 

LSA 

1240.2  MSA 

259.5 

SSA 

16.9 

ELI 

951 .5  EL2 

257.9 

ALF 

17.77 

launch  DATE  NOV  24  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  61.76  VL 

RP  107.59  LAP  3.39  LOP  163.60  VP 

RC  51.611  CL  9.90  CP  -2.17  7AL 

PLANETOCENTRIC  CONIC 
C3  73,602  VHL  8.591  OLA  16.49  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 49 

33 

3076.79 

-27.45 

101.99 

90.00 

22  13 

29 

4640.91 

13.76 

197.10 

100.00 

7 20 

11 

2764.49 

-29.22 

60.73 

100.00 

23  25 

32 

4406.45 

15.37 

179.22 

110.00 

6 49 

0 

2506.63 

-33.66 

€0.17 

110.00 

0 17 

0 

4259.06 

19.53 

165.64 

FLICHT  time  114.00 
DISTANCE  260.903 

25.134  GAL  13.49  A7L  66.54  HCA  101.79  SMA  113.86  ECC 

36.076  CAP  -21.56  ATP  90.71  TAL  154.56  TAP  256.35  RCA 

43.91  tap  7.46  ETS  163.41  TAE  141,86  ETE  196.93  TAC 

13.43  RAO  6569.4  VEL  13.970  PTH  2.55  VHP  13.510  OPA 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PC 


ARRIVAL  DATE  MAR  18  1969 


DIFFERENTIAL  CORRECTIONS 
TOE-1.1539  TRA-2.6633  TC3  -.2692  BAU  .2736 

ROE  -.5461  RRA  .2642  RC3  -.0667  FAU  .01477 

FOE  ,9402  FRA  1.6051  FC3  -.1733  BSP  6594 

BOE  1.2774  BRA  2.6764  BC3  .2773  FSP  -306 

..LAUNCH  DATE  NOV  24  1 966 


265.46 

253.79 

265.73 

253.00 

266.27 

250.75 


SCT  2056.6  SCR 
RRT  -.0359  RRF 
see  2103.3  R23 
SCI  2056.7  SC2 


62.77 

65.01 

63.42 

64.04 

65.13 

61.37 


6 40  50 

23  30  50 

6 6 36 

24  39  0 

9 30  46 
1 26  7 


.371 

133 

INC 

3.4633 

VI 

50 . 1 69 

71. 

.56 

APO 

156.14 

V2 

35.222 

66. 

.03 

ETC 

165,03 

CLP 

7.14 

, -6 

.77 

RAP 

353.72 

ECC 

2.2146 

CST  ■ 

riM 

INJ  2 LAT 

INJ 

2 LONG 

2476 

.6 

■26.17 

93.39 

4040 

.9 

10.26 

190.15 

2164 

.5 

■29.63 

7J  .96 

3606 

.4 

11.76 

172.29 

1906 

.6 

-34.16 

50.94 

5659 

.1 

15.55 

1 56 . 76 

ORBIT  DETERMINATION  ACCURACV 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  61.76  VL 

RP  107.6)  LAP  3.39  LOP  166.64  VP 

RC  50.116  CL  10.54  CP  -2.32  TAL 

PLANETOCENTRIC  CONIC 
C3  66.631  VHL  6.264  OLA  17.26  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 42 

45 

3066.64 

-27.35 

102.64 

90.00 

22  21 

46 

4594.65 

12.42 

194.36 

100.00 

7 14 

3 

2794,20 

-29.15 

61.44 

100.00 

23  33 

11 

4364.52 

14.05 

176.63 

110.00 

6 44 

13 

2512.10 

-33.64 

60.60 

110.00 

0 23 

26 

4219.36 

16.22 

163.31 

differential  CORRECTIONS 
TDE-1.1634  TRA-2.6564  TC3  -.2702  BAU  .2565 

ROE  -.5127  RRA  .2660  RC3  -.D7J6  FAU  .01537 

FOE  .9667  FRA  1.6651  FC3  -.1939  BSP  6659 

BOE  1.27)3  BRA  2.6697  8C3  .2796  FSP  -336 


25.353  CAL  12.94  ATL 
36.222  CAP  -20.56  ATP 
43,56  TAP  6.25  ETS  1 

13.62  RAO  6569.3  VEL  13.763  PTH  2.52  VHP  12.950 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
264.66  62.36  6 34  13 

252.96  64,35  23  36  23 

264.94  63.05  6 0 37 

252.14  €3.34  24  45  55 

265.52  64.66  9 26  5 

249.63  60.56  1 33  46 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2132.9  SCR  400.7  SC3  122.9 
RRT  -.0357  RRF  ,0469  RTF  -.6963 
see  2)74,0  R23  -.0136  R13  .6963 

SCI  2132.9  SC2  420.5  THA  179.56 


431.1  SC3  113.6 

ST 

949.4  SR 

370.3 

SS 

629.9 

.0451  RTF  -.6916 

CRT 

.7065  CRS 

.7950 

CST 

-9906 

-.0116  R13  .6916 

LSA 

1269.2  MSA 

254.7 

SSA 

16.9 

430.6  THA  179.55 

EU 

967.4  EL2 

252-0 

alf 

16.51 

116.00 

ARRIVAL 

DATE 

MAR 

20  1969 

^691 

19  HCA  105.03  SMA  114.95 

ECC 

.35662  INC 

3.5145 

VI 

30.169 

n TAL  154.03  tap  259.07  RCA 

73.96  APO 

155.95 

V2 

35.215 

>4  74E  143.57  ETE  200.51 

TAC 

67.91  ETC 

166.04 

CLP 

5.01 

OPA  -6.14  RAP  355.54  ECC  2.1295 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2466.6  -26.12  94.26 

3994.6  8.67  167.51 

2194.2  -29.60  72.70 

3764.5  10.36  169.76 

1912.1  -34.16  51.37 

3619.4  14.16  156.55 

ORBIT  determination  ACCURACV 
ST  990.3  SR  359.3  SS  665.7 

CRT  .7062  CRS  .7970  CST  .6905 

LSA  1340.4  MSA  249.4  SSA  16.9 

ELI  1024.5  EL2  245.2  ALF  15.31 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  NOV  24  l$68  TlICHT  TIME  116.00  ARRIMM  CATE  MAR  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  274.493 

RL  147.66  LAL  .00  LOt  61.76  VL  25.556  CAL  12.42  A7L  66.43  MCA  IOB.27  SMA  116.00  ECC  .34259  INC  3.5672  VI  30.169 

RP  107.64  LAP  3.39  LOP  170.09  VP  36.356  CAP  -19.62  A7P  91.12  TAL  153.54  TAP  261 .61  RCA  76.26  APO  155.74  V2  35.207 

RC  48.721  CL  11.20  CP  -2.49  7AL  43.26  7AP  5.11  ETS  151  .35  7AE  145.40  ETE  202.31  7AC  69.78  ETC  166.23  CLP  4.46 

planetocentric  conic 

C3  63.892  VHl  7.993  OlA  16.05  RAl  13.76  RAO  6569.2  VEL  13.611  PTH  2.49  VHP  12.407  OPA  -7.52  RAP  357.36  ECC  2.0515 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MIH  JNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 35  23  3l0l .62  -27.23  103.77  263.82  81.91  6 2 7 4 2501 .6  -26.0  7 95.20 

90.00  22  30  16  4547,65  11.01  191.63  252.14  63.75  23  46  4 3947.6  7.40  164.82 

100.00  7 7 24  260A.84  -29.06  62.22  264.10  62.65  7 54  9 2204.6  -29.77  73.49 

100.00  23  40  56  4319.66  12.66  174.02  251.29  62.69  24  52  55  3719.7  8.90  167.25 

ItO.OO  S 39  2 2516.19  -33.61  61.07  2^.72  64,61  9 21  0 1916.2  -34,18  51.84 

110.00  0 29  44  4179,07  16.65  160.96  248.91  59.81  1 39  23  3579.1  12.71  154.32 

DIFPERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TDE-1.1737  TRA-2.6468  TC3  -.2695  6AU  .2395  SCT  2208.0  SCR  409.6  SC3  133.2  ST  1032.7  SR  347.2  SS  903.6 

ROE  -.4779  RRA  .2489  RC3  -.0772  FAU  .01603  RRT  -.0365  RRT  .0500  RTF  -.9046  CRT  .7101  CRS  .7966  CST  .9904 

FOE  1.0419  FRA  1 .7289  FC3  -.2172  BSP  7123  SOB  2245.7  R23  -.0158  R13  .9046  L5A  1394.3  MSA  243.6  SSA  16.9 

BOE  1.2673  BRA  2.6585  BC3  .2604  FSP  -367  SCI  2Z0B,t  SC2  409.4  THA  179.60  ELI  1063.3  EL2  237,4  AlF  14.15 


uAUNCH  DATE  NOV  24  1966 

flight  Tine  120.OD 

arrival  DATE 

MAR 

24  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00 

La  61.78 

VL  25.750 

DISTANCE  281.307 
GAL  11.91  A2L  86.38  HCA 

111.51 

SMA 

117.01 

ECC  .32924 

INC  3.6220 

VI 

30.169 

f 

RP  107.66 

LAP  3.37 

LOP  173.33 

VP  36.485 

CAP  -18.69  ATP  91.33  TAL 

153.09 

TAP 

264.60 

RCA  78.48 

APO  155.53 

V2 

35.198 

r 

RC  47.437 

CL  11.90 

CP  -2.68 

2AL  43.05 

ZAP  4,09 

ETS  159. T6  7AE 

14T.53 

ETE 

204.39 

ZAC  91 .64 

ETC  166.43 

CLP 

3.10 

^ANETOCENTRJC  CONIC 
C3  59,554  VHL  7.7l7  OLA  16.64 

RAL  13.84 

RAD  6569.1 

VEL  13.450  PTH 

2.46 

VHP 

11.881 

OPA  -6.93 

RAP  359.16 

ECC 

1 .9801 

LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  XNJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

90.00 

5 27  23 

3115.99 

-27.09 

104.80 

262.90 

81.41 

6 

19  19 

2516.0 

-28.00 

96.25 

90.00 

22  38  58 

4499.20 

9.54 

188.83 

251.32 

63.21 

23 

53  57 

3899.2 

5-87 

182.08 

r 

100.00 

7 0 13 

2816.63 

-28.95 

83.08 

263.20 

82.21 

7 

47  9 

2216.6 

-29-73 

74,36 

f 

100.00 

23  48  49 

4273.79 

11.21 

lTl.38 

250.44 

62.11 

25 

0 3 

3673.8 

7.40 

164.68 

L 

110.00 

8 33  24 

2525.06 

-33.76 

61.60 

263.07 

84,29 

9 

15  29 

1925.1 

-34.18 

52.38 

- 

110.00 

0 36  3 

4138.13 

15.43 

158.66 

248.00 

59.11 

1 

45  1 

3538.1 

11.23 

152.08 

I 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 1650  TRA-2.6349  TC3  -.2673  0AU  .2228  SOT  2264.1  SCR  397.6  SC3  144.5  ST  1076.4  SR  334.0  SS  944.6 

ROE  -.4437  RRA  .2330  RC3  -.0828  FAU  .01675  RRT  -.0388  RRF  .0549  RTF  -.9106  CRT  .7ll7  CRS  .8003  CST  .9904 

FOE  1.1006  FRA  1.7971  FC3  -.2435  6SP  7380  SC0  2318.5  R23  -.0184  R13  .9106  LSA  1451.1  MSA  237.3  SSA  16.8 

SOE  1.2653  BRA  2,6452  BC3  .2798  FSP  -401  SGI  2284.2  SC2  397.5  THA  179.60  ELI  1103.6  El2  228.8  ALF  13.02 


LAUNCH  GATE  NOV  2*  1966 


flight  time  122.00 


ARRIVAL  DATE  MAR  ?6  1969 


HELIOCENTRIC  CONIC 
RL  147,.66  LAL  .00  LOL  61.76 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.274  CL  12.64  GP  -2.69 

Planetocentric  conic 

C3  55.566  VHL  7.456  OlA  19.66 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 16  40  3132.09 

90.00  22  47  57  4449.33 

100.00  6 52  24  2629.64 

100.00  0 0 50  4226.61 

110.00  6 27  19  2532.90 

110.00  0 42  25  4096.52 

differential  corrections 
TOE-I.1965  TRA-2.6197  TC3  -.2629 

ROE  -.4099  RRA  .2164  RC3  -.0665 

FOE  1.1652  FRA  1.6700  FC3  -.2734 

BOE  1.2646  BRA  2.6266  BC3  .2774 

LAUNCH  DATE  NOV  24  1966 

heliocentric  conic 
RL  147.66  LAL  .00  LOL  61.78 

RP  107.72  LAP  3.30  LOP  179-81 

RC  45.244  CL  13.40  CP  -3,13 


VL  25.930 
VP  36.603 
7Al  42.88 

RAL  13.68 
INJ  LAT 
-26.92 
8-00 
-28.82 
9.70 
-33.71 
13.97 

BAU  .2061 
FAU  .01756 
BSP  7644 
FSP  -438 


DISTANCE  288.128 

GAL  11.43  A7L  86.32  HCA  114.74  SMA  117.97 

CAP  -17.79  A7P  91.54  TAL  152.67  TAP  267.41 

7AP  3.36  ETS  121.39  7AE  M9.35  ETE  206.83 

RAO  6569.0  VEL  13.302  PTH  2.43  VHP  11.370 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


VL  26.097 
VP  36.713 
7AL  42,77 


105.94  261.93  60.66  6 10  52 

165.96  250.51  62.75  24  2 6 

84.04  262.26  81.72  73934 

168.71  249.60  61.59  1 11  17 

62.21  262.98  83.94  9 9 31 

156.32  247.09  58,48  1 50  4i 

MIO-COURSC  EXECUTION  ACCURACV 
SCT  2359.9  SCR  385.2  SC3  156.9 
RRT  -.0436  RRF  .0624  RTF  -.9162 
SC6  2391.2  R23  -.0214  R13  .9162 

SCI  2560.0  SC2  384.9  THA  179.58 

flight  TIME  124.00 

DISTANCE  294.954 

CAL  10.97  A7L  86.26  HCA  117.98  SMA  118.90 

GAP  -16.91  ATP  91.76  TAL  152.26  TAP  270.26 

TAP  3,15  ETS  .96,50  7AE  151.43  ETE  209.70 


ECC  .51655  INC  3.6791  VI  30.169 

RCA  60.63  APO  155.32  V2  35.169 

7AC  93.49  ETC  166.61  CLP  1.72 

OPA  -6.37  RAP  .95  ECC  1.9148 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
2532.1  -27.90  97.42 

3649.3  4.28  179.27 

2229.6  -29.67  75.34 

3626.8  5.83  162*06 

1932.9  -34.18  52.99 

3496.5  9.69  149.63 

ORBIT  determination  ACCURACY 
ST  1121.1  SR  319.5  SS  966.0 

CRT  ,7129  CRS  .6014  CST  .9905 

LSA  1510.5  MSA  230.7  SSA  16.7 

Eli  JW4.9  El2  219.4  ALf  11.93 

arrival  date  mar  26  1969 


Planetocentric  conic 
C3  51.968  VHL  7.209 

OLA  20.48 

RAL  13.86  RAO  6568.9 

VEL  13.165 

PTH  2.40 

VHP 

10.87^ 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

90.00 

5 9 8 

3150.30 

-26.71 

107.24 

260.91 

80.24 

€ 

1 39 

90.00 

22  57  19 

4397.01 

6.38 

183.06 

249.72 

62.35 

24 

10  37 

100.00 

6 43  53 

2844.78 

-28.67 

85.12 

261 .27 

81.17 

7 

31  18 

100.00 

0 9 1} 

4178,57 

8.13 

166.00 

248.77 

61.14 

1 

18  50 

110.00 

8 20  42 

2541.90 

-33.64 

62.90 

262.05 

83.53 

9 

3 4 

110.00 

0 48  52 

4054.20 

12.45 

153.99 

246.19 

57,90 

1 

56  26 

differential  corrections 
TOE-1. 2049  TRA-2.6089  TC3  -.2532  BAU  .1677 

ROE  -.3764  RRA  .2051  RC3  -.0942  FAU  .01643 

FOE  1.2370  FRA  1.9483  FC3  -.3071  BSP  7925 

BOE  1.2623  BRA  2.6169  0C3  .2702  FSP  -479 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2439.2  SCR  37j  .8  SC3  170.5 
RRT  -.0541  RRF  .0732  RTF  -.9220 
see  2467.4  R23  -.0221  R13  . 9221 

SCI  2439,3  SC2  371.2  THA  179.52 


ECC  .30451  INC  3.7394  VI  30.169 

RCA  82.69  APO  155,10  V2  35.179 

7AC  95.32  ETC  166.80  CLP  .31 

OPA  -5.63  RAP  2.72  ECC  1.6553 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2550,3  -27.79  96.74 

3797.8  2.63  176.39 

2244.6  -29-60  76.44 

3578.6  4.22  159.39 

1941 .9  -34.17  53.70 

3454,2  6.12  147.56 

ORBIT  determination  ACCURACY 
ST  1165.4  SR  303.7  SS  1034. 8 

CRT  ,7116  CRS  .6019  CST  .9901 

LSA  1571.7  MSA  225.0  SSA  16.5 

ELI  1165.9  EL2  209.7  ALF  10.65 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968  69  » 


LAUf4CH  CATE  NOV  ZA  J96a 


HELIOCENTRIC  CONIC 


Flight  time  126.oo 


arrival  cate  mar  30  1969 


RL 

147,66  LAL 

.00 

LOt 

61 .78 

VL 

RP 

107.75  LAP 

3.25 

LOP 

183.05 

VP 

RC 

44.357  CL 

14.21 

OP 

-3.41 

ZAL 

PLANETOCENTRIC  CONIC 

C3 

46.666  VHL 

6.976 

OLA 

21 .33 

RAL 

DISTANCE  301.7^^ 

26.254  CAL  10.54  A7L  86.20  HCA  121 .21  SNA  119.76  ECC  .29310  INC  3.6033  V] 

36.614  CAP  -16.07  A7P  91.97  TAL  151.94  TAP  273.15  RCA 

42.72  ZAP  3.59  ETS  72.76  7AE  153.53  ETE  213.13  ZAC 


30.169 

64.67  APO  154.66  V2  35.169 
97.14  ETC  166.99  ClP  -1.12 


13.76  RAO  6566.8  VEL  13.040  PTH  2.38  VHP  10.397  OPA  -5.34  RAP 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TJME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

4 58  39 

3171.11 

-26.46 

106.71 

259.64 

79.54 

5 51  30 

2571.1 

-27.64 

90.00 

23  7 12 

4344,31 

4.68 

160.05 

246.96 

62.04 

24  19  36 

3744.3 

.90 

100.00 

6 34  35 

2861 .60 

-26.49 

66.36 

260.24 

60.54 

7 22  17 

2261 .6 

-29.50 

100.00 

0 17  53 

4128.85 

6.49 

163.22 

247.97 

60.76 

1 26  42 

3526.9 

2.54 

110.00 

8 13  30 

2552.31 

-33.56 

63.70 

261.10 

63.07 

6 56  3 

1952.5 

-34.15 

110.00 

0 55  27 

4011 .11 

10.66 

151.64 

245.31 

57.39 

2 2 16 

3411 .1 

6.50 

differential  corrections 
TOE-1.2203  TRA-2.5760  TC3  -.2449  6AU  .17^2 

ROE  -.3433  RRA  .1940  RC3  -.1003  FAU  .01946 

FOE  1.3159  FRA  2.0313  FC3  -.3462  0SP  8241 

BOE  1.2677  BRA  2.5853  6C3  .2647  FSP  -526 

LAUNCH  DATE  NOV  24  1968 


HJO-COURSE  EXECUTION  ACCURACY 
SOT  2507.5  SCR  356.?  SC3  165.5 
RRT  -.0649  RRF  .0900  RTF  -.9267 
see  2533.0  R23  -.0266  R13  .9266 

SCI  2507.6  SC2  357,5  THA  179.46 

FlICHT  time  12B*00 


4.48  ECC  1 .8010 
2 LONG 
100.24 
173.40 
77.70 
156.66 
54.51 
145.28 

ORBIT  OETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


DISTANCE  306.606 
61.76  VL  26.400  GAL  10.12  AZt  66.13  HCA 

166.26  VP  36.906  GAP  -15.25  A2P  92.19  TAL 

-3.73  ZAL  42.74  ZAP  4.53  ETS  56.32  ZAE 

PLAICTOCENTRIC  conic 


RL 

147.66 

LAL 

.00 

RP 

107.79 

LAP 

3.19 

RC 

43.625 

CL 

15,05 

C3  45.669  VHL  6.756  OLA  22.20 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
4 47  2 
23  17  45 
6 24  21 

0 27  3 

6 5 41 

1 2 13 

DIFFERENTIAL  CORRECTIONS 
TOC-1.2360  TRA-2.5547 
ROE  -.3101  RRA  .1644 
FOE  1.4055  FRA  2.1221 
BOE  1.2743  BRA  2.5614  0C3 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3195.16 
4266.36 
2661 .40 

4077.39 

2564.40 
3967.15 


RAL  13.65 
INJ  LAT 
-26.16 
2.69 
-26.26 
4,77 
-33.45 
9.26 


RAO  6566.7  VEL  12-924  PTH  2.36  VHP  9.953 
IHJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TJME 


ST 

1212.3 

SR 

286.6 

S5 

106A.2 

CRT 

.7126 

CRS 

.8010 

CST 

.9905 

LSA 

1637.1 

MSA 

216.6 

SSA 

16.4 

ELI 

1229.8 

El2 

196.2 

ALF 

9.82 

arrival 

CATE 

APR 

1 1969 

ECC 

.28231 

INC 

3.8716 

VI 

30.169 

RCA 

86.56 

APO 

154.66 

V2 

35.158 

ZAC 

98.93 

ETC 

167.19 

CLP 

-2.58 

OPA 

-4.89 

RAP 

6.23 

zee 

1 .7516 

PO  CST  TIM 

INJ 

2 LAT 

IHJ 

2 LONG 

110.40 

176.91 

67.77 

160.37 

64.63 

149.27 


256.73 

246.24 

259.17 

247.20 

260.11 

244.45 


76.74 
61 .62 
79.63 
60.46 
62.53 
56.95 


5 40  17 
24  29  14 

7 12  23 

1 35  1 

6 46  25 

2 6 21 


2595.2 

3666.4 

2261.4 

3477.4 

1964.4 
3367.  J 


-27.45 

-.90 

-29.36 

.60 

-34.12 

4.64 


101 .97 
170.28 
79.14 
153.83 
55.45 
142.96 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  OET£RMINATION  ACCURACV 


TC3 

-.2341 

BAU 

.1570 

SCT  2562.6  SCR 

344.1  SC3 

202.1 

ST 

1261 .3 

SR 

267.6 

SS 

1 1 36 . 5 

RC3 

-.1065 

FAU 

.02054 

RRT  -.0633  RRF 

.1126  RTF 

-.9314 

CRT 

.7106 

CRS 

.7965 

CST 

.9907 

FC3 

-.3694 

BSP 

6477 

see  2605.6  R23 

-.0336  R13 

.9315 

LSA 

1707.3 

MSA 

209.2 

SSA 

16.2 

0C3 

.2572 

FSP 

-576 

SCI  2562.9  SC2 

342.9  THA 

179.35 

ELI 

1275.9 

El2 

166.3 

alf 

6.77 

LAUNCH  DATE  NOV  24  1968 


HELIOCENTRIC  CONIC 
RL  147.68  LAt  .00  LOL  61.78 

RP  107. $2  LAP  3.12  LOP  189.52 

RC  43.055  CL  15.94  GP  -4.09 

PLANETOCENTRIC  CONIC 
C3  42.949  VHL  6.554  OLA  23.09  RAL 


flight  time  130.00 
DISTANCE  315.432 

VL  26.536  GAL  9.73  AZL  86.05  HCA  127.67  SMA  121.41 
VP  36.995  GAP  -14.45  AZP  92.41  TAL  151.35  TAP  279.01 
ZAL  42.82  ZAP  5.77  ETS  46.19  ZAE  157.63  ETE  222.25 


ARRIVAL  DATE  APR  3 1969 


ECC  .27211  INC  3.9455  VJ  30.169 
RCA  88.37  APO  154,44  V2  35.147 
ZAC  100.70  ETC  167.39  ClP  -4.07 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 34 

1 

3223.36 

-25.77 

112.36 

90.00 

23  29 

14 

4229.26 

.96 

173.61 

100.00 

6 13 

1 

2904.16 

-27.96 

69.40 

100.00 

0 36 

51 

4023.73 

2.96 

157.41 

110.00 

7 57 

7 

2576.50 

-33.32 

65,71 

110.00 

1 9 

15 

3922.16 

7.56 

146.66 

13.46  RAO  6566.6  VEL  12.619  PTH  2.33  VHP  9.464  OPA  -4.51  RAP  7,96  ECC  1 .7066 
INJ  RT  ASC  INJ  AZMTH 


257.55 

247.57 

256.06 

246.46 

259.11 

243.63 


77.63 

61.70 

79.02 

60.24 

61.90 

56.57 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 27  45 

2623.4 

-27.19 

104.00 

24  39  44 

3629.3 

-2.61 

166.96 

7 1 26 

2304.2 

-29.21 

60.61 

1 43  55 

3423,7 

-1.02 

150.69 

6 40  6 

1976.5 

-34.06 

56.55 

2 14  37 

3322.2 

3.13 

140.60 

DIFFERENTIAL  CORRECTIONS 
TOE-1 .2467  TRA-2.5242  TC3  -.2169  BAU  .1404 

ROE  -.2767  RRA  .1771  RC3  -.1129  FAU  .02160 

FOE  1.5044  FRA  2.2161  FC3  -.4395  BSP  6614 

BOE  1.2790  BRA  2.5304  BC3  .2445  FSP  -635 

LAUNCH  DATE  NCV  24  1966 


MID-COURSE  EXECUTION  ACCURACV 
SCT  2651.0  SCR  329.6  SC3  220.4 
RRT  -.1116  RRF  .1451  RTF  -.9361 
see  2671.4  R23  -.0390  R13  .9361 

SCI  2651.3  SC2  327,7  THA  179.19 

flight  time  132.00 


ORBIT  DETERHINATION  ACCURACV 


ST 

1307.6 

SR 

247.1 

SS 

1196.0 

CRT 

.7046 

CRS 

.7932 

CST 

.9908 

LSA 

1777.7 

MSA 

202.1 

SSA 

15.9 

ELI 

1319.4 

EL2 

173.8 

alf 

7.72 

ARRIVAL 

DATE 

APR 

5 1969 

HELIOCENTRIC  CONIC 

RL  147,66  LAL  .00  LOL  61.76  VL  26.662 

RP  107.66  LAP  3.04  LOP  192.75  VP  37.075 

RC  42.657  CL  16.67  CP  -4.51  ZAL  42.96 

PLANETOCENTRIC  CONIC 
C3  40.492  VHL  6.363  OLA  24.01  RAL 

LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE-1.2620  TRA-2.4900  TC3  -.1956  BAU  .1242 
ROE  -.2426  RRA  .1723  RC3  -.1195  FAU  .02323 

FOE  1.6153  FRA  2.3214  FC3  -.4966  BSP  9166 

BOE  1.2651  BRA  2.4959  BC3  .2294  FSP  -701 


Distance  322.249 

CAL  9.35  AZL  65.97  HCA  130.69  SMA  122.16  ECC  .26250  INC  4.0260  VI  30.169 

CAP  -13.66  AZP  92.64  TAL  151.11  TAP  262.00  RCA  90.09  APO  154.23  V2  35.135 

ZAP  7.19  ETS  39.95  ZAE  159,46  ETE  226,26  ZAC  102.44  FtC  167.62  ClP  -5.60 


13.20  RAO  6566.6  VEL  12.722  PTH  2.31  VHP 


9.051  OPA  -4.19  RAP 
INJ 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

4 19  13 

5257.02 

-25.26 

114,71 

256.32 

76,76 

5 13  30 

2657.0 

23  42  2 

4165.91 

-1.06 

170.06 

246.96 

61.70 

24  51  26 

3565.9 

6 0 21 

^930.91 

-27.62 

91.31 

256.90 

76.06 

6 49  12 

2330.9 

0 47  30 

3967.25 

1.05 

154.31 

245.61 

60.12 

1 53  37 

3367.3 

7 47  43 

2595.01 

-33.16 

66,97 

256.06 

61.17 

6 30  56 

1995.0 

1 16  36 

3675.92 

5.63 

144.42 

242.64 

56.26 

2 21  14 

3275.9 

9.66  ECC  1.6664 
2 LAT  INJ  2 LONG 


-26.64 
-4.64 
-26.96 
-2.94 
-34.02 
1 .36 


106.40 

163.43 

62.77 

147.79 

57.84 

136.19 


MZO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINA 

SCT  2716.0  SCR  315.7  SC3  240.5  ST  1354.0  SR 

RRT  -.1525  RRF  .1901  RTF  -.9404  CRT  .6937  CRS 

see  2734.3  R23  -.0453  R13  .9405  LSA  1651.3  MSA 

SCI  2716. 5 SC2  312.0  THA  176.97  ELI  1363.1  El2 


224.3  SS  1257.7 
.7633  CST  .9909 
195.1  SSA  15.5 
160.5  ALF  6.65 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968*69) 


LAUNCH  CATt  NOV  2i  J 96B 


aiCHT  TIME  134.00 


arrival  cate  APR  7 1969 


HELIOCENTRIC  cone 


RL 

147 

.68 

LAL 

.00 

LOL 

61 

.76 

VL 

26.760 

CAL 

RP 

107 

.69 

LAP 

2 

.95 

LOP 

195, 

.97 

VP 

37.148 

CAP 

RC 

42.- 

06 

CL 

17 

.66 

CP 

-5 

.01 

7AL 

43.18 

TAP 

planetocentric  ccnic 

C3  3d. 262  VHL  6.187  OLA 


distance  329.058 

9.00  A7l  85.69  HCA  134.12  SMA  122.67  ECC  .25345  INC  4.1147  vi  30.169 

'12.94  A7P  92.67  TAL  150.90  TAP  265.02  ffCA  91.73  APO  154.01  V2  35.123 

6.75  ET5  36.03  7AE  161.03  ETE  235,42  7AC  104.15  ETC  167.67  ClP  -7.16 

24.96  RAl  12.68  RAO  6566.5  VEl  12.635  PTH  2.29  VHP  6.6T2  OPA  '3.96  RAP  11.36  ECC  1.6300 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

4 

1 57 

3298.21 

-24.59 

117.54 

254.99 

75.50 

4 56  55 

2698.2 

'26.34 

109.31 

90.00 

0 

'0  41 

4096.37 

-3.30 

166.20 

246.50 

6]  .66 

1 8 S7 

3496.4 

-7.04 

159.51 

100.00 

5 

45  58 

2962.85 

-27.15 

93.56 

255.69 

76.98 

6 35  21 

2362.9 

-28.67 

65.09 

100.00 

0 

59  21 

3906.96 

-1.00 

151 .00 

245.22 

60.12 

2 4 28 

3307.0 

-4.97 

144  .46 

110.00 

7 

37  20 

2614.46 

-32.94 

68.45 

257.03 

80.32 

8 20  54 

2014.5 

-33.93 

59.35 

no. 00 

1 

24  29 

3828.12 

4,02 

141 .90 

242.09 

36.03 

2 28  17 

3228 . 1 

-.47 

135.69 

oifeerential  corrections 

T0E'1.2T64  TRA'2.4517  TC3 
ROE  -.2074  RRA  .1704  RC3 

FOE  1.7406  FRA  2.4323  FC3 

60E  1.2931  BRA  2.4577  0C3 

I.AUNCH  DATE  NOV  24  1968 


MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

-.1713 

BAU 

.1090 

SCT  2777.3  SCR 

302.8  SC3 

262.8 

ST 

1400.5  SR 

199.1 

SS 

1324.6 

-.1265 

FAU 

.02462 

RRT  -.2088  RRT 

.2513  RTF 

-.9445 

CRT 

.6736  CRS 

.7652 

CST 

.9910 

-.5613 

BSP 

9529 

see  2793.8  R23 

-.0530  RJ3 

.9447 

LSA 

1928.7  MSA 

166.3 

SSA 

15.0 

.2129  FSP 

-775 

SCI  2778.1  SC2 

296.1  THA 

178.68 

ELI 

1407.0  El2 

146.5 

alf 

5.53 

Flight  time 

136.00 

arrival 

CATE 

APR 

9 1969 

HELIOCENTRIC  CONIC 
Rl  147.66  LAL  ^00  LOL  6^.M 

RP  107.93  LAP  2.65  LOP  199.20 

RC  42.394  Cl  16.91  CP  -5.59 

PLANETOCENTRIC  CONIC 


DISTANCE  335.857 

VL  je.SB9  CAL  6.66  A7L  85.79  HCA  137.34  WA  «C  .24494  INC  4.2136  Vl  30.169 

VP  37.216  CAP  -12.21  A2P  '93ri0  TAl  150.73  TAP  288.06  RCA"  93^.28  APO  153.60  V2  35.111 

2AL  43.47  2AP  10.42  ETS  33.57  7AE  162.21  ETE  243.66  7AC  105.63  ETC  166.16  CLP  -6.61 


C3  36.306 

VHt  6.025 

DLA  25.96 

RAL  12.50 

RAD  6568.4 

VEL  12.557 

PTH  2.28 

VHP  8.226 

OPA  -3.84 

RAP  13.07 

ECC  1.5975 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 41  3 

3350.62 

-23.65 

121.11 

253.54 

73.95 

4 36  54 

2750.8 

-25.62 

11 3 .00 

90.00 

0 i&  29 

4016.99 

-5.84 

161.74 

246.17 

€2.24 

1 25  26 

3417.0 

-9.51 

154.96 

100.00 

5 29  16 

3001 .63 

-26.52 

96.29 

254.40 

75.67 

6 19  20 

2401 .8 

-26.23 

67.91 

100.00 

I J2  55 

3641 .20 

-3,23 

147.39 

244.74 

€0,27 

2 16  57 

3241  .2 

-7.16 

140.61 

110.00 

7 25  44 

2637.53 

-32.67 

70.19 

255.97 

79.32 

8 9 41 

2037.5 

-33.79 

61  .14 

110.00 

1 32  59 

3776 .26 

2.12 

139.30 

241.41 

55.87 

2 35  57 

3176.3 

-2.37 

133.09 

differential  CORRECTIONS 

mo-counse  e«cotion  accuracv 

ORBIT  DETERMINATION  ACCURlfCv 

TOE-1 .2837 

TRA-2.4013  TC3  - 

.1339 

BAU 

.0919 

SCT  2822.3  SCR 

292.2  SC3 

267.0 

ST 

1456.9  SR 

171.1 

SS 

1393.6 

ROE  -.1704 

RRA  .1719  RC3  - 

.1340 

FAU 

.02680 

RRT  -.2883  RRT 

.3343  RTF 

-.9466 

CRT 

.6350  CRS 

.7314 

CST 

.9910 

FOE  1 .8764 

FRA  2.5468  PC3  - 

.6391 

BSP 

10093 

sea  2837.4  R23 

-.0606  R13 

.9469 

LSA 

2002.3  MSA 

162.5 

SSA 

14.3 

BOE  1.2950 

BRA  2.4074  0C3 

.1894 

FSP 

-668 

SCI  2823.6  SC2 

279.7  THA 

176.27 

Eli 

1443.1  El2 

131  .6 

ALF 

4.35 

kUNCH  CATE 

NOV  24  1968 

Flight  time 

156.00 

arrival 

CATE 

APR 

11  1969 

heliocentric  CONIC 
RL  147.66  LAL  .00  LOL  61.76 

RP  107.97  LAP  2.75  lOP  202.42 

RC  42.534  CL  20.03  CP  -6.29 

PLANETOCENTRIC  CONIC 
C3  34.577  VHL  5.660  OLA  27.00  RAL 


DISTANCE  342.656 

VL  26.990  CAl  6.35  A2L  65.67  HCA  140.56  SMA  124.17  ECC  .23701  INC  4.3252  Vl  30.169 
VP  37.277  CAP  -11.51  A7P  93.34  TAL  150.56  TAP  291.13  RCA  94.74  APO  153.60  V2  35.099 
7AL  43.82  7AP  ' 12.21  ETS  32.10  7AE  162.91  ETE  252.77  7AC  107.48  ETC  168.51  CLP  -10.49 


12.05  RAO  6568.4  VEL  12.488  PTH  2.26  VHP  7.642  OPA  -3.84  RAP  14.76  ECC  1.5690 


LNCH  ATMTH 

*LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

3 

13  44 

3423.95 

-22.18 

125.97 

251 .86 

71.94 

90.00 

0 

42  13 

5919.19 

-8,90 

156.19 

246.16 

63.01 

lOO.DO 

5 

9 22 

3051.21 

-25.64 

99.70 

253.02 

74  .09 

100.00 

1 

29  16 

3767.16 

-5.71 

143.30 

244.44 

60.61 

no. DO 

7 

12  41 

266§.3l 

-32.30 

72.27 

254.89 

76.14 

IIO.DO 

1 

42  26 

3725 .63 

.12 

156.56 

240.82 

55.62 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 JO  46 

2624.0 

-24,45 

116.03 

1 47  32 

3319.2 

-12.45 

149.31 

6 0 13 

2451  .2 

-27.56 

91  ,43 

2 32  3 

3167.2 

-9.59 

136,66 

7 57  7 

2065.3 

-33.59 

63.26 

2 44  32 

3125.6 

-4.37 

130.35 

DIFFERENTIAL  CORRECTIONS 
TOE-1.4606  TRA-2.5153  TC3  -.2667 

ROE  -.1317  RRA  .1767  RC3  -.1434 

FOE  2.1366  FRA  2.7747  FC3  -.6110 

0OE  1.4667  8RA  2.5215  8C3  .3206 

LAUNCH  DATE  NOV  24  1968 


8AU  .1462 
FAU  .02440 
BSP  6639 
FSP  -767 


MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

SCT  3115.5  SCR  266.6  SC3 

324.0 

ST  1645.3  SR 

140.9 

SS 

1540.9 

RRT  -.3269  RRT  .4092  RTF 

-.9474 

CRT  .5817  CRS 

.6695 

CST 

.9954 

see  3128.6  R23  -.1026  R13 

.9477 

LSA  2252.3  MSA 

168.8 

SSA 

15.3 

SCI  3116.9  SC2  270.9  THA 

178.26 

ELI  1647. 4 ECT 

114.5 

alf 

2.67 

Flight  time  iao.od 

arrival 

DATE 

APR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.68  LAL  .00  LOL  61.78 

RP  108.01  LAP  2.63  LOP  205.64 

RC  42^53  CL  21.24  CP  -7.13 

Planetocentric  conic 
C3  33.038  VHL  5.748  OLA  28.10 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  2 26  17  3561.03 

90.00  1 25  15  3759.15 

100.00  4 43  45  31J7.81 

100.00  ! 50  27  367f.59 

110.00  6 57  34  2698.99 

110.00  1 53  8 3669.18 

differential  COlWJECTIONS 
TOE-1.3773  TRA-2.3616  TC3  -.1355 

ROE  -.0875  RRA  .1878  RC3  -.1520 

FOE  2.2646  FRA  2,8464  FC 3 -.7681 

0OE  1.3801  BRA  2.3691  BC3  .2036 


VL  27.084 
VP  37.333 
7AL  44,28 

RAL  1 1 .49 
IHJ  LAT 
'19.03 
-13.69 
-24.32 
-8.68 
-31,80 
-2.05 

6AU  .0^99 
FAU  .02931 
BSP  9478 
FSP  -994 


distance  349.424 

CAL  8.05  A2U  85.55  MCA  143.77  SMA  124.76 

CAP  -10.83  ATP  93.59  TAl  150.47  TAP  294.24 

TAP  14.14  ETS  31.34  TAE  163.05  ETE  262.06 


tee  .22953  INC  4.4532  Vl  30.169 
RCA  96.12  APO  153.40  V2  35.086 
TAC  109.08  ETC  168.93  CLP  -12.24 


RAO  6568.3  VEt  12.426  PTH  2.25  VHP  7.468  OPA  -4.00  RAP  16.43  ECC  1.5437 


INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

154.78 

249.35 

68.63 

3 25  38 

2961 .0 

-21 .77 

127.16 

146.87 

246.96 

64.97 

2 27  54 

3159.1 

-16.95 

139.72 

104.21 

25i.38 

72.06 

5 35  43 

2517.8 

-26.54 

96.11 

138.30 

244.58 

61.28 

2 51  45 

3077.6 

-12.44 

131 .54 

74.77 

255.74 

76.74 

7 42  33 

2099.0 

'33.29 

65.67 

133.61 

240.51 

55.87 

2 54  17 

3069.2 

-6.51 

127.37 

MIO-COURSC  execution  ACCURACr 
SCT  300f.3  SCR  288.4  SC3  348.1 
RRT  -.4840  RRT  .5513  RTF  -.9540 
see  3019.1  R23  -.0986  R13  .9544 

SCI  3008.5  SC2  252.1  THA  177.32 


ORBIT  determination  ACCURACT 
ST  1589.4  SR  108.1  S5  1584.4 

CRT  .4002  CRS  .5094  CST  .9923 

LSA  2240.4  MSA  169.0  SSA  13.2 

Eli  1589.9  El2  99.0  AtF  1.57 


162 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  142.00  ARRIVAL  DATE  APR  15  1969 

HELIOCENTRIC  CONK  DISTANCE  356.185 

RL  147.68  LAL  .00  La  61.78  VL  27.170  CAL  7.76  A7L  85.40  MCA  146.99  SMA  125.31  tCC  .22257  INC  4.6022  VJ  30.169 

RP  108.05  LAP  2.51  LOP  208.85  VP  37.385  CAP  -10.16  A7P  93.86  TAL  150.39  TAP  297.38  RCA  97.42  APO  153.21  V2  35.073 

RC  43.347  CL  22.55  CP  -8.16  7AL  44.83  7AP  16.21  ETS  31.17  7A£  162.60  ETE  270.82  7AC  110.65  ETC  169.45  ClP  -K.06 

planetocentric  conic 

C3  31  .733  VHL  5.633  OlA  29.29  RAL  10.85  RAO  6568.3  VEL  12.374  PTM  2.23  VHP  7.113  DPA  -4.37  RAP  18.12  ECC  1.5222 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

82.20 

0 49  2 

3857.31 

-17.28 

155.76 

247.19 

65.98 

1 53 

20 

3257.3 

-20.38 

148.39 

97.80 

2 57  22 

3442.58 

-17.26 

125,32 

247.18 

65.97 

3 54 

44 

2842.6 

-20.36 

117.95 

100.00 

4 5 7 

3225.46 

-21 .88 

111. 27 

249.21 

69.11 

4 58 

52 

2625.5 

-24.53 

105.47 

100.00 

2 23  58 

3549.65 

-12.77 

131.01 

244.95 

62.74 

3 23 

8 

2949.7 

'16.32 

1?4.02 

110.00 

6 39  45 

2741 .09 

-31 .10 

77.86 

252.54 

75.04 

7 25 

26 

2141  .1 

-32.84 

69.07 

110.00 

2 5 50 

3606.78 

-4,43 

130.34 

239.97 

56.07 

3 5 

57 

3006.8 

-8.85 

124.05 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .4031 

TRA-2. 3099 

TC3  -.1052 

BAU  .0822 

SCT 

3050.7  SCR  ; 

303.5  SC3  : 

582.0 

ST  1640.0 

SR  81.5 

SS  1682.1 

ROE  -.0378 

RRA  .2047 

RC3  -.1628 

FAU  .03147 

RRT 

-.6118  RRF 

.6817  RTF  - 

.9571 

CRT  -.0222 

CRS  .0985 

CST  .9925 

FDE  2.4857 

FRA  2.9974 

FC3  -.8587 

BSP  9766 

SCB 

3065.7  R23  - 

.1169  R13 

.9577 

LSA  2344.9 

MSA  165.0 

SSA  12.2 

BOE  1.4036, 

BRA  2.3190 

8C3  .1938 

FSP  -1102 

SCI 

3056.4  SC2  239.7  THA  176.50 

ELI  1640.0 

EL2  81.5 

AlF  179.94 

LAUNCH  DATE  NOV  24  1968 

FLIGHT  TIME  144.00 

ARRIVAL  DATE 

APR  17  1969 

HELIOCENTRIC  CONIC 

DISTANCE  362.927 

RL  147,68 

LAL  .00 

La  61.78 

VL  27.250 

CAL  7.50  ATI  85.22  HCA  150.20 

SHA  125.83 

ECC  .21609 

INC  4.7794 

VI  30.169 

RP  108.09 

LAP  2.37 

LOP  212.07 

VP  37,429 

CAP  -9.52  ATP  94.15 

TAL  150.33 

TAP  300.53 

RCA  98.64 

APO  153.02 

V2  35.060 

RC  44.011 

GL  23.99 

CP  -9.43 

7AL  45.49 

ZAP  18.47  ETS  31.52 

ZAC  161.60 

ETE  278.37 

ZAC  112.19 

ETC  170.11 

CLP  -15.96 

PLANETOCENTRIC  CONIC 

C3  30.660 

VHL  5.537 

OLA  30.57 

RAL  10.09  RAO  6568.2  VEL  12.330 

PTN  2.22 

VHP  6. 

.775 

OPA  -4.99 

RAP  19.83 

ECC  1.5046 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.98 

0 13  50 

3951  .40 

-18.23 

163.22 

246.21 

65.03 

I 19 

42 

3351  .4 

-21 .45 

155.84 

102.02 

3 26  31 

3331.19 

-18.22 

117.50 

246.20 

65.02 

4 22 

2 

2731  .2 

-21 .43 

110.13 

77.98 

0 13  50 

3951.40 

-18.23 

163.22 

246.21 

65.03 

1 19 

42 

3351  .4 

-21 .45 

155.84 

102.02 

3 26  31 

3331.19 

-18.22 

117.50 

246.20 

65.02 

4 22 

2 

2731  .2 

-21 .43 

110.13 

110.00 

6 17  47 

2795.75 

-30.07 

81.78 

251.18 

72.93 

7 4 

2195.7 

-32.11 

73.16 

110.00 

2 21  45 

3534 .83 

-7.15 

126.55 

239.87 

56.48 

3 20 

40 

2934.8 

-11.51 

120.16 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACClWACT 

TOE-1.4332  TRA-2.2536  TC3  -.0739  6AU  .0782  SCT  3088.9  SCR  336.3  SC3  419.0  ST  1691.0  SR  85.7SS  1789.5 

ROE  .0206  RRA  .2295  RC3  -.1758  FAU  .03380  RRT  -.7299  RRT  .7992  RTF  -^9600  CRT  -.6825  CRS  -.5911  CST  .9927 

FOE  2.7425  FRA  3.1523  FC3  -.9545  BSP  10044  SOB  3107.4  R23  -.1383  R13  .9609  LSA  2458.2  MSA  162.1  SSA  11.0 

BOE  1.4334  BRA  2.2653  BC3  .1907  FSP  -1221  SCI  3098.8  SC2  230.5  THA  175.40  ELI  1692.0  El2  62-6  AlF  178.02 


LAUNCH  DATE  NOV  24  1 968  FLIGHT  TIME  146-00  ARRIVAL  DATE  APR  19  1969 

heliocentric  CONIC  DISTANCE  369.654 

RL  147.68  LAL  .00  La  61.78  Vt  27.324  CAL  7.26  A7l  85.01  HCA  153.41  SMA  126,31  ECC  .21007  INC  4,9948  VI  30.169 

RP  108.13  LAP  2.23  LOP  215.28  VP  37.470  CAP  -8.90  A7P  94.47  TAL  150.30  TAP  303.70  RCA  99.77  APO  152.84  V2  35.047 

RC  44.838  CL  25.60  CP  -11.03  7AL  46.28  7AP  20.97  ETS  32.37’7AE  160.08  ETE  284.30  ?AC  113.68  ETC  170.96  ClP  -17.94 

PLANETaCNTRIC  CONIC 

C3  29.839  VHL  5.463  OLA  31.98  RAL  9.19  RAO  6568.2  VEL  12.297  PTH  2.21  VHP  6.458  DPA  -5.96  RAP  21  .60  ECC  1.4911 


LNCH  A7MTM 

LNCH  TIME 

Lrl  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

i INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74  .48 

23  41  38 

4022.26 

-19.22 

169.06 

245.26 

€3.94 

24  48 

41 

3422.3 

-22.57 

161 .70 

105.52 

3 47  35 

3246.71 

-19.21 

111.62 

245.26 

€3.93 

4 41 

42 

2646.7 

-22.56 

104.26 

74.48 

23  41  38 

4022.26 

-19.22 

169.06 

245.26 

€3.94 

24  48 

41 

34?2.3 

-22.57 

161 .70 

105.52 

3 47  35 

3246.71 

-19.21 

111.62 

245.26 

63.93 

4 41 

42 

2646.7 

-22.56 

104.26 

110.00 

5 48  35 

287?. 14 

-28.42 

87.12 

249.52 

70.16 

6 36  27 

2272.1 

-30.86 

78.76 

110.00 

2 43  45 

3444.83 

-10.50 

121.73 

240.19 

57. ?8 

3 41 

10 

2844.8 

-14.74 

115.19 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  OETERMINATION  ACCURACV 

TDE-1 .4751 

TRA-2. 1976 

TC3  -.0501 

BAU  .0790 

scr 

3127.5  SCR 

400.4  SC3 

459.7 

ST  1748.8 

SR  138.2 

SS 

1911.3 

ROC  .0925 

RRA  .2647 

RC3  -.1916 

FAU  .03602 

RRT 

-.8208  RRF 

.8871  RTF  - 

.9626 

CRT  -.9524 

CRS  -.9108 

CST 

.9930 

FOE  3.0480 

FRA  3.3136 

FC3-1.0450 

BSP  10185 

SCB 

3153.0  R23 

-.16?4  R13 

.9638 

LSA  2589.3 

MSA  160.4 

SSA 

9.7 

BOE  1 .4780 

BRA  2.2135  BC3  .1980 

FSP  -1342 

SCI 

3144.8  SC? 

??7,4  THA  173.97 

ELI  1753.8 

El2  4?.D  ALF 

175.69 

LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  J48.00  ARRIVAL  DATE  APR  2I  1969 

HELIOCENTRIC  CONIC  DISTANCE  376.362 

RL  147.68  LAL  .00  La  6j  ,78  VL  27.391  CAL  7.03  A7L  84.74  HCA  196.61  SMA  126.79  ECC  .20450  INC  5.2643  VI  30.169 

RP  108,17  LAP  2.09  LOP  218.48  VP  37.507  CAP  -8.29  ATP  94.83  TAL  150.29  TAP  306.90  RCA  100.83  APO  152.68  V2  35,033 

RC  45.818  CL  27.43  CP  -13.09  TAl  47.29  TAP  23.77  ETS  33.74  2AE  158.04  ETE  288.49  TAC  115.14  ETC  17?. li  ClP  -20.02 

PLANETOCENTRIC  CONIC 

C3  29.315  VHL  5.4J4  OLA  33.57  RAL  8.10  R>^0  6568.2  VEL  12.276  PTH  2.21  VHP  6.167  OPA  -7.38  RAP  23.46  ECC  1 .4824 

LNCM  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
71.16  23  15  50  4084.23  -20,25  174.37  244.36  62.63  24  23  55  3484.2  -23.75  167.02 

108.84  4 4 40  3175.87  -20.23  106.73  244.35  62.62  4 57  36  2575.9  -23.73  99.39 

71.16  23  J5  50  4084.25  -20.25  174.57  244.36  62.63  24  23  55  3484.2  -23.75  167.02 

108.84  4 4 40  3175.87  -20.23  106.75  244.35  62.62  4 57  36  2575.9  -23.73  99.39 

110.00  5 0 36  3004.70  -25.04  95.94  246.86  65.94  5 50  41  2404.7  -28.07  88.07 

110.00  323  1 3303.39  -15.58  113.92  241,63  59.18  418  4 2705.4  -19.55  107.05 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCUP4CT  ORBIT  DETERMINATION  ACCURACY 

TOE-1.5215  TRA-2. 1313  TC3  -.0217  BAU  .0833  SCT  3149,7  SCR  498.7  SC3  502.3  ST  1803.3  SR  229.1  SS  204?. 6 

ROE  .1847  RRA  .3130  RC3  -.2115  FAU  .03841  RRT  -.8821  «RF  .9426  RTF  -.9650  CRT  -.9963  CRS  -.9805  CST  .9933 

FOE  3.4013  FRA  3.4625  FC3-1.1345  BSP  10423  SCB  3189.0  R23  -.1842  R15  .9669  LSA  2729.6  MSA  160.4  SSA  8.3 

BOE  1.5327  BRA  2. 1541  BC3  .2126  FSP  -1479  SCI  3180.5  SC2  232.7  tHA  172.01  Eul  1817.7  Et2  J9.6  4>  F 17?. -^9 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  ► 


U^kUNCH  OAfC  NOV  24  196B 

HCLIOCENTRIC  fONIC 
RL  147. 6B  LAL  *00  LOL  61.78 

RP  108.21  LAP  1 .93  LOP  221 .69 

RC  46.944  it  29.58  OP  -15.82 

PlANETOCENTRIC  <ONlC 


VL  27,453 
VP  37.540 
7AL  A8.46 


CAL 

CAP 

2AP 


rLlCMT  TIME  150.00 

DISTANCE  383.051 
6.81  A?L  84.39  MCA  159.81  SNA  127.16  ECC 

-7,70  A7P  95.27  TAL  150.29  TAP  3l0.ll 

27.02  ETS  35, Tl  7A£  155.38  ETE  290. 9i 


arrival  cate  APR  23  1969 


C3  29.173 

VHL  5.401 

OLA  35.42 

RAL  6.74 

RAO  6568.; 

LNCH  A7MTH 

lnCh  time 

L-I  time 

INJ  LAT 

INJ  LONG 

67.78 

22  50  24 

4143.75 

-21.30 

179.64 

112.22 

4 19  15 

3113.92 

-21 .29 

102,AB 

67.78 

22  50  24 

4143.75 

-21.30 

179.64 

112.22 

4 19  15 

3113.92 

-21 .29 

102.48 

67.78 

22  50  24 

•4143.75 

-21.30 

179.64 

112.22 

differential 

4 19  15  3113.92 

CORRECTIONS 

-21 .29 

102.48 

MIOH 

VEL  12.2T0  PTH  2.21 
INJ  RT  ASC  INJ  A7MTH 
243.50  61,01 

243.50  61.00 

243.50  61.01 

243.50  61.00 

243.50  61.01 

243.50  61.00 


VHP  5.909 
INJ  TIHE 
23  59  28 
5 11  8 

23  59  28 
5 11  8 

23  59  28 
5 II  8 


: .19937 

INC 

5.6136 

VI 

30.169 

t 101 .81 

APO 

152.52 

V2 

35.020 

: 116.56 

ETC 

173.68 

CLP 

-22^19 

k -9.46 

RAP 

25-52 

ECC 

1 .4801 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3543.7 

-25.00 

172.33 

2513,9 

-24.99 

95.18 

3543.7 

-25.00 

172.53 

2513.9 

-24.99 

95.18 

3543.7 

-25.00 

172.33 

2513.9 

-24.99 

95.18 

TOE-1.5868  TRA-2.0622  TC3  -.0019  6AU  .0920 
ROE  .3101  RRA  .3794  RC3  -.2358  FAU  .04036 

FOE  3.8205  FRA  3.5889  FC3-I .1977  8SP  10579 

BOE  1.6168  6RA  2.0966  8C3  .2358  FSP  -1613 

tAUNCH  DATE  NOV  24  1968 

HELIOCENTRIC  CONIC 

RL  147,68  LAL  .00  ta  61.78  VL  27.509 

RP  108.25  LAP  1.78  LOP  224.89  VP  37.568 

RC  48.205  Ol  32.20  OP  -19.53  7AL  50.02 

PlANETOCENTRIC  CONIC 

C3  29.584  VHL  5.439  OLA  37.62  RAL  4,97 

LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
64.12  22  23  46  4205.18  -22.38 

115.88  4 31  45  3059.49  -22.36 

64.12  22  23  46  4205.18  -22.38 

115.88  4 31  45  3059.49  -22.36 

64.12  22  23  46  4205.18  -22.38 

115.88  4 31  45  3059.49  -22.36 

differential  CORRECTIONS 
TOC-1 .6781  TRA-1.9854  TC3  .0116  0AU  .1049 
ROE  .4909  RRA  .4690  RC3  -.2650  FAU  .04154 

FOE  4.3055  fra  3.6516  FC3-1.2157  0SP  10760 

SOC  1.7485  BRA  2.0401  0C3  .2653  FSP  -1735 


SCT  3168._5_SW_  ^5.7  SC3  545.9 
ART  -.9183  ^ .9730  RTF  -.9670 
SG6  3233.6  R23  -.2004  R13  .9701 
SCI  3223.8  SC2  251 .3  THA  169.33 

FlICHT  TIME  152.00 


ORBIT  OETERMINATION  ACCURACY 
ST  1866.0  SR  360.8  SS  2189.6 

CRT  -.9995  CRS  -.9959  CST  .9935 

LSA  2894.8  MSA  162.0  SSA  6.9 

Eli  1900.5  El2  11.1  alf  169.O6 

ARRIVAL  DATE  APR  25  1969 


DISTANCE  389.720 

CAL  6.62  A2L  83.91  KA  163.01  SMA  127.54  ECC  .19465  INC  6.0880  VI  30.169 

CAP  -7.12  ATP  95.82  TAL  150.31  TAP  313.33  RCA  102.72  APO  152.37  V2  35.007 

TAP  30.90  ETS  38.39  TAE  151.86  ETE  291 .96  TAC  117.93  ETC  175.90  CLP  -24.44 


RAO  6560.2 

VEL  12.207 

PTH  2.21 

VHP  5.703 

OPA  -12.47 

RAP  27.92 

ECC  1.4869 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  tl« 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

105.25 

242.70 

50.93 

23  33  52 

3605.2 

-26.32 

178.03 

90,77 

242.69 

50.92 

5 K <4 

2459.5 

-26.31 

91 .55 

185.25 

242.70 

50.93 

23  33  52 

3605.2 

-26.52 

178.03 

90.77 

242.69 

50.92 

5 22  44 

2459.5 

-26.31 

91 .55 

105.25 

242.70 

50.93 

23  33  52 

3605.2 

-26.32 

178.03 

90.77 

242.69 

50.92 

5 22  44 

2459.5 

-26.31 

91  .55 

MIO-COURSC  EXECUTION  ACCURACr 
SCT  3177,7  SCR  860.0  SC3  585.4 
RRT  -.9386  RRF  .9078  RTF  -.9688 
SC0  3292.1  R23  -.2058  R13  .9737 

SCI  3279.5  SC2  287.6  THA  165.63 


ORBIT  DETERMINATION  ACCURACY 
ST  1937.1  SR  550.0  SS  2347.5 

CRT  -.9971  CRS  -.9993  CST  .9939 

LSA  3088.5  MSA  165.5  SSA  5.4 

ELI  2013.3  El2  40.0  AlF  164.19 


LAUNCH  0 ATE  NOV  24  1968 

HELIOCENTRIC  CONIC 
RL  147.88  LAL  .00  LOL  61.78 

RP  108 .29  LAP  1 .61  LOP  228 .08 

RC  49.590  Cl  35.51  CP  -24.77 

PLANETOCENTRIC  CONIC 


Flight  time  154.oo 


arrival  date  APR  27  1969 


VL  27.560  CAL 
VP  37.594  CAP 
TAL  52.12  TAP 


C3  30.926 

VHL  5.561 

OLA  40.37 

RAL  2.52 

RAO  6568.2 

VEL  12.341  PTH 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

59.94 

21  54  0 

4273,65 

-23.40 

191.67 

241.93 

120.06 

4 42  1 

3013.28 

-23.39 

95.62 

241.93 

59.94 

21  54  0 

4273.65 

-23.40 

191.67 

241.93 

120.06 

4 42  1 

3013.28 

-23.39 

95.62 

241.93 

59.94 

21  54  0 

4273.65 

-23.40 

191.67 

241 .93 

120.06 

4 42  1 

3013.28 

-23.39 

95.62 

241 .93 

differential 

CORRECTIONS 

MIO-COURSC  E«CUTION^i 

distance  396.366 

6.44  ATL  83.23  HCA  166.21  SMA  127.89  ECC  .19033  INC  6.7741  VI  30.169 

-6.56  ATP  96.58  TAL  150.34  TAP  316.55  RCA  103.55  APO  152.23  V2  34.994 

35.81  ETS  41.95  TAE  146.98  ETE  291 .68  TAC  119.19  ETC  179.19  CLP  -26.73 

2.23  VHP  5.587  OPA  -16.88  RAP  50-97  ECC  1.5090 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.12 

23  5 13 

3673.7 

-27.68 

184.59 

56.11 

5 32  14 

2413.3 

-27.66 

88.55 

56.12 

23  5 13 

3673.7 

-27.68 

184.59 

56.11 

5 32  14 

2413.3 

-27.66 

88.55 

56.12 

23  5 13 

3673^7 

-27.68 

184.59 

56.11 

5 32  14 

2413.3 

-27.66 

88.55 

TOE-1.8196  TRA-1.8996  TC3  .0169 
RDE  .7712  RRA  .5872  RC3  -.2965 

FOE  4.8410  FRA  3,5782  FC3-1.1487 

BOt  1 .9763  BRA  1 .9883  BC3  .2970 

LAUNCH  DATE  NOV  24  1968 

HELIOCENTRIC  CONIC 
Rl  147.68  LAL  .00  LOL  61.78 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51.091  Cl  39.96  CP  52.49 

PLANETOCENTRIC  CONIC 


BAU  .1228 
FAU  .04103 
BSP  11053 
FSP  -1821 


VL  27.607  CAL 
VP  37.616  CAP 
TAL  55.13  TAP 


SCT  3180.1  SCR  1170.7  SC3  610.5 
RRT  -.9496  RRT  ,9945  RTF  -.9704 
see  3388.0  R23  -.1976  R13  .9782 

SCI  3371.1  SC2  546.1  THA  160.52 

FLICHT  TIME  156.00 

DISTANCE  A02.90S 

6.27  ATL  82.14  HCA  169.40  SMA  128.21 

-6,02  ATP  97.73  TAL  150.38  TAP  319.78 

42.40  ETS  46.65  TAE  139.78  ETE  290.67 


ST  2027.0  SR  829.5  SS  2507.5 

CRT  -.9951  CRS-1.0000  CST  .9943 

LSA  3324.9  MSA  170.9  SSA  4.0 

ELI  2188.8  EL2  76.2  AuF  157.81 

ARRIVAL  DATE  APR  29  1969 


ECC  .18640  INC  7.8628  VI  30.169 
RCA  104.32  APO  152.11  V2  34.980 
TAC  120.16  ETC  184,34  ClP  '26,90 


C3  34.160  VHL  5.845 

OLA  45.92  RAL  398,82 

RAO  6560.3 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

54.90 

21  18  3 

4556.63 

-24.13 

199.51 

125.10 

4 48  28 

2900.40 

-24.12 

93.32 

54.90 

21  18  3 

4356.63 

-24.13 

199.91 

125.10 

4 48  28 

2900.40 

-24.12 

93.32 

54.90 

21  10  3 

4356.63 

-24.13 

199.51 

125.10 

4 40  20 

2900.40 

-24.12 

93.32 

differential 

CORRECTIONS 

MIO-0 

2.26  VHP  5.655  DPA  -23.48  RAP  35.35  ECC  1-5622 


TOE-2. 0722  TRA-1,0027  TC3  .0094  BAU  .1451 
ffOE  1.2445  RRA  .7300  RC3  -.3176  FAU  .03678 
FOE  5.3423  fra  3.231 ^ FC3  -.9321  BSP  11598 
BOE  2.4172  BRA  1.9449  BC3  .3178  FSP  -1804 


INJ  RT  ASC 
241.12 
241,11 
^1.12 

241.11 

241.12 
241.11 


SCT  5185,4  SCR  1616.6 
RRT  -.9555  RRF  .99 
see  3572.1  RT3  -,J756  R13 
SCI  3546.3  SC2  428.5 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

92.12 

22  30  40 

3756.6 

-28.87 

192.72 

52.11 

5 38 

9 

2380.4 

-28.86 

86.54 

92.12 

22  30  40 

3756.6 

-28.87 

192.72 

92.11 

5 38 

9 

2380.4 

-28.86 

86.54 

52.12 

22  30  40 

3756.6 

-28.87 

192.72 

52.11 

5 38 

9 

2380.4 

-28.86 

86.54 

ACCURACV 

ORBIT  DETERMINATION  ACCUPACV 

> SC3 

590.4 

ST  2160.7 

SR  1255.9 

SS 

2638.8 

f RTF  - 

.9720 

CRT  -.9941 

CRS-J .0000 

CST 

.9949 

> R13 

.9841 

LSA  3630.1 

MSA  177.9 

SSA 

2.7 

\ THA  153.72 

Eli  2496.4 

El2  117,5 

alf 

149.90 

164 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  MOV  24  FLICHT  TIMC  158.00  ARRIVAL  CATC  HAV  j 1969 

heliocentric  conic  distance  409. 58J 

RL  147.68  LAL  .00  LOL  6J  .78  VL  27.649  CAL  6.13  A7L  80.13  HCA  172.58  SMA  128,50  iCC  .18286  INC  9.8709  VI  30.169 

RP  108.38  LAP  1.27  LOP  234.47  VP  37.634  CAP  -5,49  A7P  99.79  TAl  150.41  TAP  322.99  RCA  105.00  APO  151.99  V2  34.967 

RC  52.697  CL  46.33  CP  -44.31  7AL  59.82  7AP  51 .88  ETS  53.04  7AE  128.54  ETE  290,25  7AC  120.29  ETC  192.98  CLP  -30. 3T 

PLANETOCENTRIC  CONIC 

C3  42.445  VHL  6,515  OLA  48.67  RAL  352.47  RAO  6568.6  VEL  12.799  PTH  2.33  VHP  6.203  OPA  -33.40  RAP  42.83  ECC  1.6985 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

48.61  20  29  49  4469.78  -23. 7j  209.77  239.76  46.16  21  44  18  3869.8  -29.11  203.59 

131.39  4 45  59  2976.93  -23.70  92.60  239.75  *6.15  5 35  36  2376.9  -29.10  86.42 

48.61  20  29  49  4469.78  -23.71  209.77  239.76  46.16  21  44  18  3869.8  -29.11  203.59 

131.39  4 45  59  2976.95  -23.70  92.60  239.75  46.15  5 35  36  2376.9  -29.10  86.42 

48.61  20  29  49  4469.76  -23.71  ?09.77  239.76  46.16  21  44  18  3869.8  -29.11  203.59 

131.39  4 45  59  2976.93  -23.70  92.60  239.75  46.15  5 35  36  2376.9  -29.10  86.42 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EJ<ECUTiON  ACCURACY  ORBIT  OETERHINATION  ACCURACV 

TOE-2.6444  TRA-1.6987  TC3  -.0215  BAU  .1626  SCT  3244.4  SCR  2213.2  SC3  506.3  ST  2422.6  SR  1900.5  SS  2653.6 

ROE  2.1267  RRA  .8435  RC3  -.2858  FAU  .02503  RRT  -.9581  RRF  .9976  RTF  -.9751  CRT  -.9944  CRS  -.9998  CST  ,9961 

FOE  5.5230  FRA  2.4106  FC3  -.5106  BSP  12548  SOB  3927.4  R23  -.1316  R13  .9911  LSA  4060.6  MSA  185.2  SSA  1.4 

BOE  3.3935  BRA  1.8966  BC3  .2866  FSP  -1545  SCI  3891.7  SC2  528-5  THA  146.12  ELI  3075.0  Cl2  158.2  AlF  141.92 

LAUNCH  DATE  MOV  24  1968  FlICHT  TIME  160.00  ARRIVAL  DATE  HAV  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  416.126 

RL  147.68  LAL  .00  UX.  61.78  Vt  27,687  CAL  6.00  A7L  75,16  HCA  175,73  SMA  128.76  ECC  .17972  INC14.8405  VI  30.169 

RP  108.42  LAP  1.09  LOP  237.66  VP  37.650  CAP  -4.98  ATP  104.80  TAL  150.43  TAP  326.16  RCA  105.62  APO  151.90  V2  34.954 

RC  54.398  CL  55.80  CP  -62.48  7AL  67.82  TAP  65.72  ETS  65.53  2AE  110.59  ETE  296.59  7AC  118.39  ETC  211.20  ClP  -27.13 

PLANETOCENTRIC  CONIC 

C3  72.701  VHL  8.526  OLA  54.37  RAL  539.45  RAO  6569.4  VEL  13.930  PTH  2.54  WP  8.495  OPA  -47.05  RAP  59.43  ECC  2.1965 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  iNJ  RT  ASC  INJ  A7HTH  INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

41  .43 

19 

15  38 

4652.81 

-18.83 

223.16 

235.32 

57.98 

20  33 

11 

4052.8 

-25.05 

218.16 

138.57 

4 

16  17 

3057.86 

'18.81 

95.26 

235.30 

37.98 

5 7 

15 

2457.9 

-25.04 

90.26 

41.43 

19 

SS  38 

4652.81 

'18.83 

223.16 

235.32 

37.98 

20  33 

11 

4052.8 

-25.05 

218.16 

138.57 

4 

16  17 

3057.86 

-18.81 

95.26 

235.30 

37.98 

5 7 

15 

2457.9 

-25.04 

.90.26 

41.43 

J9 

15  38 

4652.81 

-18.83 

223.16 

235.32 

37.98 

20  33 

11 

4052.8 

-25.05 

218.16 

138.57 

4 

16  17 

3057.86 

-18.81 

95.26 

235.30 

37.98 

5 7 

15 

2457.9 

-25.04 

90.26 

OIFFERENTJAt 

. CORRECTIONS 

MIO-COUffSe  EXECUTION  ACCURACV 

ORBIT  OETERMINATION  ACCURACV 

TOE-4. 6840 

TRA- 

■1.5713 

TC3  -.0864 

BAU  .1448 

SCT 

3635.2  SCR  2569.8  SC 3 

292.5 

ST 

3194.2 

SR  2485.0 

SS 

2335.2 

ROE  3.6866 

RRA 

.5642  RC3  -.1214 

FAU  .00372 

RRT 

-.9578  RRF 

.9924  RTF  ■ 

'.9B58 

CRT 

-.9957 

CRS  -.9994 

CST 

.9984 

FOE  4,t&37 

FRA 

1.0498  FC5  -.0442  BSP  14473 

SC6  44S1.0  RE3 

-.OtZi  R13 

.9973 

LSA 

4668.7 

MSA  186.7 

SSA 

.6 

BOE  5.9608 

BRA 

1.6696  6C3  .1489 

FSP  -956 

SCI 

4409.9  SC2 

«09.2  THA  1 

145.14 

Eli 

4042.9 

El2  181.4 

alf 

142.15 

LAUNCH  DATE  NOV  24  1968  FlICHT  TIME  162,00  ARRIVAL  DATE  HA^^  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  422,417 


RL  147.68 

LAL 

.00 

LOL  61.78 

VL  27.721 

CAL  5.93 

A7L  45.81 

HCA 

178.69 

SMA 

128.99 

ECC  .17733 

INC44.1869' 

VI 

30.169 

RP  108.45 

LAP 

.91 

LOP  240.85 

VP  37.664 

CAP  -4.53 

A7P  134.18 

TAL 

150.29 

TAP 

328.99 

RCA  106.12 

APO 

151  .87 

V2 

34.942 

RC  56.186 

GL 

60.50 

CP  -73.45 

7AL  81.70 

7AP  82.83 

ETS  161 .81 

TAt 

78.74 

ETE 

28.42 

7AC  116.67 

ETC 

320.40 

CLP 

’ 64.01 

PLANETOCENTRIC  CONIC 

C3  487.554 

VHL 

22.081 

OLA  49.51 

RAL  318.08 

RAO  6572.3 

VEL  24.675 

PTH 

3.33 

VHP 

25.649 

OPA  -50.18 

RAP 

109.85 

ECC 

9.0239 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ^TMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

' 2 LONG 

47.52 

18 

9 4 

4914.77 

-2.03 

229.80 

226.36 

4Q,52 

19 

30  59 

4314.8 

-8.10 

224 . 98 

132.48 

2 

32  25 

3404.63 

-2.02 

110.90 

226.34 

40.52 

3 

29  9 

2804.6 

-8.08 

106.07 

47.52 

18 

9 4 

4914.77 

-2.03 

229.80 

226.36 

40.52 

19 

30  59 

4314.8 

-8,10 

224 . 98 

132.48 

2 

32  25 

3404.63 

-2.02 

110.90 

226.34 

40.52 

3 

29  9 

2804.6 

-8,08 

106.07 

47.52 

18 

9 4 

4914,77 

-2.03 

229.80 

226.36 

40.52 

19 

30  59 

4314.8 

-8,10 

224.98 

132.48 

2 

32  25 

3404 .63 

-2.02 

110.90 

226.34 

40.52 

3 

29  9 

280'4.6 

-8.08 

106.07 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE-8.2527  TRA  .9831  TC3  -.1727  BAU  2.0579  SCT  2306,9  SCR  4055.8  SC3  87.9  ST  2144.8  SR  3855.7  SS  2137.5 

RD-14.8476  RRA- 1 .2549  RC3  -.2643  FAU- .04077  RRT  .9562  RRF  -.9968  RTF  -.9762  CRT  ,9956  CRS  .9997  CST  .9976 

FOE  3.7165  FRA  .1176  FC3  .0724  BSP  15907  SCB  4666.0  R23  ,0080  R13  -.9999  LSA  4899.5  MSA  175.0  SSA  1.0 

B0E16.9871  BRA  1.5784  BC3  .3157  FSP  -315  SCI  4628.3  SC2  591.6  THA  60.94  ClI  4408.7  £l2  175.0  ALF  60.97 

LAUNCH  DATE  NOV  24  1968  FLICHT  TIME  164,00  ARRIVAL  DATE  MAV  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  429.532 


RL  147.68 

LAL 

.00 

LOL  61.78 

VL  27.751 

CAL  5.72  A7L  l07.9«  HCA  102.36 

SMA  129.20 

ECC  .17378 

INC17.9572 

VI 

30.169 

RP  108.49 

LAP 

.73 

LOP  244.03 

VP  37.674 

CAP  -3.90 

ATP  72,06 

TAL  150.70 

TAP  333 

,07 

RCA  106.75 

APO 

151 .66 

V2 

34.929 

RC  58.051 

CL 

-59.69 

CP  78.46 

7AL  71.73 

2AP  75.47  ETS  257.10  2A£  101.70 

ETC  53 

.31 

7AC  86.39 

ETC 

127.73 

CLP 

-2.07 

PLANETOCENTRIC  CONIC 

C3  97.248 

VHL 

9.861 

OLA  -49.16  RAL  40.58  RAD  6569.9 

VEL  14.785 

PTH  2.67 

VHP  13. 

910 

OPA  73.62 

RAP 

302.24 

ECC 

2.6005 

LNCH  A7MTH 

LNCH  TIME 

L-I  Tim 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.97 

11 

41  29 

2028.72 

14.19 

50.60 

297.94 

137.58 

12  15 

18 

1428.7 

20.02 

45.28 

132.03 

19 

58  10 

5813.19 

14.20 

270.29 

297.96 

137.58 

21  35 

3 

5213.2 

20.03 

264.97 

47.97 

11 

41  29 

2(®8. 72 

14.19 

50.60 

297.94 

137.58 

12  15 

18 

1428.7 

20.02 

45.28 

132.03 

19 

58  10 

5813.19 

14.20 

270.29 

297.96 

137,58 

21  35 

3 

5213.2 

20.03 

264.97 

47.97 

11 

41  29 

2028.72 

14.19 

50.60 

297.94 

137.58 

12  15 

18 

1428.7 

20.02 

45.28 

132.03 

19 

58  10 

5813.19 

14.20 

270.29 

297.96 

137.58 

21  35 

3 

5213.2 

20.03 

264.97 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-1. 4410 

TRA* 

-4.5847 

TC3  -.1436  BAU  .1907 

SCT  416B.I  SCR  2654.0  SC3 

152.3 

ST  1481.3 

SR 

801 .1 

SS 

673.8 

ROE  .2401 

RRA- 

-2.9597  RC3  .0301 

FAU- .00273 

RRT  , 

.9635  RRF  - 

.9853  RTF  - 

.9950 

CRT  .7139 

CRS 

.8622/ 

CST 

.9702 

FOE  .5364 

FRA 

1.9714 

FC3  .0243 

BSP  14726 

SCB  4930.6  R23  - 

.0237  R13  - 

.9997 

LSA  1737.0 

MSA 

522.5 

SSA 

.5 

BOE  1.4609 

BRA 

5. 4571 

0C3  .1467 

FSP  -465 

SCI  4893.9  SC2  600.8  THA 

51.87 

ELI  1602.2 

EL2 

518.7 

alf 

23.75 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


tAUNCH  DATE  NOV  24  1966 

heliocentric  conic 

RL  147.68  LAL  .00  LOL  61.78 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.985  CL  -34.17  GP  60.60 


C3  24.033 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


TOE  -.6634  TRA-1.7957  TC3  .0440 
ROE  -.4190  RRA-2.9624  RC3  .8751 
FOE  .6724  FRA  3.7981  FC3-J.1367 
60E  .7847  0RA  3.4642  6C3  .8762 

LAUNCH  DATE  NOV  24  1968 

HELIOCENTRIC  CONIC 
RL  147.68  L4L  .0 

RP  108.57  LAP  .3 

RC  61.981  GL  '16.2 

planetocentric  conic 

C3  16.844  VML 


VL  27.778  CAL 
VP  37.683  GAP 
7AL  51.38  7AP 


flight  time  166.00 

distance  455.945 
5.65  A7L  95.72  HCA  I 
-3.44  A7P  84.31  TAL  1 


VHL  4.902 

OLA  -23.49 

RAL  32.48 

RAD  6568.0 

VEL  12.059 

PTH  2.16 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

12  53  1 

1418.89 

4.37 

355.37 

258.10 

118.00 

17  42  3 

5742.71 

27.26 

272.51 

265.76 

97.99 

13  55  49 

1216.18 

2.58 

339.48 

257.11 

119.79 

19  21  56 

5420.65 

29.28 

249.10 

266.05 

96.28 

14  26  50 

1118.92 

-1.53 

329.54 

254.54 

124.15 

21  7 25 

5090.67 

34.1? 

224.46 

266.47 

92.12 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURAi 

ARRIVAL 

DATE 

MAY 

9 1969 

SMA 

129 

.39 

ECC 

.171 

i75 

INC 

5.7174 

VI 

30.169 

TAP 

336 

.11 

RCA 

107. 

.17 

APO 

151 .61 

V2 

34.917 

ETE 

78 

.51 

7AC 

91 . 

.27 

ETC 

151 .32 

CLP 

-42.04 

VHP 

6. 

786 

OPA 

58 

.80 

RAP 

342. 

ECC 

1.3955 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

13 

16 

40 

818 

.9 

8.09 

348 .66 

19 

17 

46 

5142 

.7 

28.08 

263.94 

14 

16 

5 

616 

.2 

6.53 

332 .92 

20 

52 

17 

4820 

.7 

29.85 

240.35 

14 

45 

29 

518 

.9 

2.96 

323.34 

22 

32 

15 

4490 

,7 

34.04 

215.22 

OR0IT  DE7ERMINATI0N  ACCURACY 


6AU  .2815 
FAU  .03156 
esp  14748 
FSP  -1392 


SCT  2416.5  SCA  3902.4 

SC3 

434.5 

ST 

1039.6 

SR 

1234.2 

SS 

968.2 

RRT  .9605  RRF  -.9995  RTF 

-.9656 

CRT 

.9054 

CRS 

.9961 

CST 

.9392 

see  4990.0  R23  -.0564 

R13 

-.9981 

LSA 

1846.2  MSA 

352.7 

SSA 

2.5 

SCI  4553.5  SC2  977.7 

THA 

58.70 

ELI 

1573.8 

£l2 

344.8 

alf 

50.51 

flight  time  168.00 

DISTANCE  442.416 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
9 42  49 

20  3 23 

11  1 4 

21  27  50 

12  2 13 

22  43  9 

differential  CORRECTIONS 

TOE  -.5240  TRA-1.3428  TC3  .0182 
ROE  -.5716  RRA-2.4078  RC3  1.2179 
FOE  1.5493  FRA  5.7214  FC3-3.0021 
eOE  .7754  BRA  2.7569  BC3  1 .2180 

LAUNCH  DATE  NOV  24  1968 

HELIOCENTRIC  CONIC 
RL  147.68  LAL  .00 
RP  108.60  LAP  .17 
RC  64.032  OL  -5.83 
Planetocentric  conic 
C3  15.306  VHL  3.912 
LNCH  A7MTH  LNCH  TIME 


LOL 

61 .79 

VL  27.80) 

CAL  5.58 

A7L  92.38 

HCA 

196.61 

SMA 

125 

► .55 

LOP  250.39 

VP  37.689 

CAP  -2.97 

ATP  87.65 

TAL 

150.65 

TAP 

359,27 

GP 

48.35 

7AL  42.45 

2AP  64.53 

ETS  330.35 

tae 

134.90 

ETE 

81 

,62 

OLA 

-6.50 

RAL  26.36 

RAO  6567.7 

VEL  11.757 

PTH 

2.09 

VHP 

5. 

024 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTH 

INJ  TIME 

1971 

.24 

-13.02 

26.63 

243.98 

119.37 

to 

15 

40 

5021 

.15 

23.15 

22)  .00 

246.67 

73.23 

21 

27 

4 

1718 

1.82 

-14.00 

7,58 

243.49 

116.69 

11 

29 

42 

4748 

1.81 

24.19 

200.62 

246.31 

71.99 

22 

46 

58 

1527 

,33 

-16.59 

351.59 

242.03 

120.33 

12 

27 

41 

4513 

i.06 

26.96 

181.60 

245.19 

69.14 

23 

58 

22 

arrival  date  may  11  1969 


ECC  .16987  INC  2.3747  VI  30.169 
RCA  107.55  APO  151.56  V2  34.906 
2AC  95.26  ETC  154.38  ClP  -49.68 

OPA  48.07  RAP  353.33  ECC  1 .2772 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1371.2 

4421 .2 
1118.8 
4148.8 

927.3 

5913.1 


-9.50 

20.64 

-10.30 

21.49 

-12.44 

23.75 


19.72 

213.23 

.74 

192.86 

344 .94 

173.91 


BAU  .2743 
FAU  ,05841 
BSP  13208 
FSP  -2334 


HID-COURSe  EXECUTION  ACCURACY 
SOT  2023, 7 SCR  36l6,9  SC3  750.1 
RRT  .9559  RRf  -.9995  RTF  -.9555 
see  4144.5  R23  -.0640  R13  -.9975 
SCI  4109.9  SC2  534.5  THA  61.38 

flight  time  170.00 
DISTANCE  448.881 


ORBIT  determination  ACCURACY 


90.00  8 15  31 

90.00  21  1 47 

100.00  9 38  23 

100.00  22  21  37 

110.00  10  50  6 

110.00  23  26  23 

DIFFERENTIAL  CORRECTIONS 

TOE  -.4487  TRA-1.0543  TC3  - .0684  BAU  .2529 
ROE  -.6437  RRA-2.0561  RC3  1.2339  FAU  .08027 
FOE  2.5946  FRA  7.2888  FC3-4, 5403  BSP  11935 
80E  .7846  BRA  2.3106  BC3  1.2358  FSP  -3190 

LAUNCH  T3ATE  NOV  24  1968 

HELIOCENTRIC  CONIC 

RL  147.68  LAL  .00  LOL  6| .78  VL  27.838 

RP  108.64  lap  -.02  LOP  256.74  VP  37.696 

RC  66.131  CL  .57  CP  34.85  ?AL  39.49 

planetocentric  CONIC 
C3  14.916  3.862 

LNCH  A7MTH  LNCH  TIME 
90.00  7 20  30 

90.00  21  38  13 

100.00  8 46  20 

100.00  22  55  4 

110.00  10  4 50 

110.00  23  53  3 

differential  CORRECTIONS 
TDE  -.3610  TRA  -.7934  TC3  -.1874  BAU  .2357 

ROE  -.6689  RRA-1.8158  RC3  1.1670  FAU  .09803 

FOE  3.6344  FRA  8.5643  FC3-5.6900  BSP  10744 

BOE  .7601  BRA  1 .98J6  8C3  1.1820  FSP  -3935 


LOL  €1.78 

VL  27,821 

CAL  5.52 

ATL  90.82 

HCA  191.78 

SMA 

129.70 

LOP  253.57 

VP  37.693 

CAP  -2.51 

ATP  89.20 

TAL  150.64 

TAP  342.43 

CP  40.35 

TAl  39.90 

TAP  64 .24 

ETS  338.05 

TAE  142.71 

ETE 

64.51 

OLA  3.25 

RAL  22.74 

RAO  6567.6 

VEL  11.691 

PTH  2.06 

VHP 

4.254 

L-I  tine 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

2253.18 

-20.49 

43.94 

240.59 

109.99 

8 

53  4 

4695.66 

15.31 

200.37 

239.32 

65.89 

22  20  3 

1985.91 

-21 .45 

23.90 

240.20 

111.33 

10 

11  29 

4438.16 

16.25 

180.99 

238.87 

64.56 

23 

35  35 

1761 .42 

-24 ,04 

5.65 

239.00 

115.07 

11 

19  28 

4235.41 

18,75 

164.25 

237.52 

60.88 

24 

36  58 

ST 

924.9 

SR 

1291  .4 

55 

1406.6 

CRT 

.9697  CRS 

.9979 

CST 

.9834 

LSA 

2113.6 

MSA 

186.1 

SSA 

5.7 

ELI 

1577.7 

£l2 

185.1 

ALF 

54  .66 

arrival 

DATE 

MAY 

13  1969 

ECC 

.16827 

INC 

.8205 

VI 

30.169 

RCA 

107.87 

APO 

151  .52 

V2 

34  .894 

7AC 

97.40. 

CTC 

156.44 

CLP 

-55.22 

OPA 

40.53 

RAP 

357.74 

ECC 

1 .2519 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1653.2 

- 

17.58 

36.47 

4095.7 
1385.9 
3838  .2 

1161 .4 

3635.4 


11.93 

-18.37 

12-69 

-20.46 

14.72 


193.33 
16.46 

174.00 

358.34 
157.44 


SCT  1681.1  SCR  3304.1  SC3  1027.3 
RRT  .9419  RRP  -.9993  RTF  -.9426 
see  3707.2  R23  -.0637  R13  -.9973 
SCI  3672.2  SC2  508.0  THA  63.86 

Flight  time  i72.od 

distance  455.330 

CAL  5,48  A7L  89.92  HCA  194.96  SMA  129.82 

CAP  -2.05  ATP  90.08  TAL  150.62  TAP  345.57 

2AP  66.17  ETS  344.08  2AE  148.08  ETE  88.85 


ORBIT  determination  ACCURACY 


DLA  9.21 

RAL  20.41 

RAC  6567.6 

VEL  11.675 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2436.23 

-24.26 

56.03 

239.65 

4501 .04 

9.60 

188.94 

236.20 

2159,35 

-25.30 

35.34 

239.32 

4252.85 

10.55 

170.21 

235.70 

1913.70 

-28.06 

15.66 

238.29 

4071.57 

13.07 

154.94 

234.21 

PTH  2.05  VHP 
INJ  A2MTH  INJ 
105.08  8 

63.23 
106.48 
61.87 
110.38 
58.13 


3.816 
TIME 
8 1 6 
22  53  14 
9 22  20 

24  5 56 

10  36  44 

25  0 54 


MIO-COURSe  EXECUTION  ACCURACY 
SCT  1315.1  SCR  3040.6  SC3  1264.) 
RRT  .9140  RRT  -.9989  RTF  -.9146 
SCB  3312.8  R23  -.0574  R13  -.9973 
SCI  3275.6  SC2  495.2  THA  67.90 


ST 

804.3 

SR 

I 307.0 

SS 

1828.2 

CRT 

.9885 

CRS 

.9980 

CST 

.9960 

LSA 

2384.5 

MSA 

107.0 

SSA 

10.7 

ELI 

1531 .1 

EL2 

104.0 

alf 

58.52 

ARRIVAL 

DATE 

MAY 

15  1969 

ECC 

.16694 

INC 

.0723 

VI 

30.169 

RCA 

108.15 

APO 

151 .49 

V2 

54  .883 

TAC 

98.20 

ETC 

158.25 

CLP 

-60.51 

OPA 

34.95 

RAP 

359.53 

ECC 

1 -2455 

PO 

CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

1836.2 

- 

21  .95 

48.11 

3901.0 

5.93 

182.18 

1559.4 

- 

22.79 

27.44 

3652.8 

6.71 

163.53 

1313.7 

- 

25.02 

7.80 

3471  .6 

8.77 

148.49 

ORBIT  DETERMINATION  ACCURACY 

ST 

644.1 

SR 

1286.8 

SS 

2187.1 

CRT 

.9945 

CRS 

.9977 

CST 

.9991 

LSA 

2616.7 

MSA 

82.3 

SSA 

15.0 

EU 

1437.7 

EL2 

60.3 

alf 

63.49 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  ► 


LAUNCH  OATC  NOV  24  196S 


flight  time  i74.00 


ARRIVAL  date  MAV  17  1969 


HELIOCENTRIC  CONIC 
RL  147.68  LAL  .00  LOL  61.78 

RP  108.67  LAP  -.2i  LOP  259.91 

RC  68.274  CL  4.82  CP  30.83 

PLANE TOCENTRIC  CONIC 
C3  14.864  VHL  3.855  OLA  13.16 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
6 41  20 

22  4 35 

8 9 32 

23  19  5 

9 33  11 
0 15  51 


L-I  TIME 
2567.28 
4368.45 
2282.85 
4128.11 
2021 .08 
3962.65 


VL  27.853 
VP  37.697 
7Al  39.70 

RAL  18.80 
JNJ  LAT 
-26.27 

5.45 
-27.40 

6.46 
-30.37 

9.09 


DISTANCE  461.758 

CAL  5.44  A7L  89.33  HCA  198.13  SMA  129.92  ECC  .16589  INC  .6704  Vj 
CAP  -1.60  A7P  90.64  TAL  150.57  TAP  348.70  RCA  108.37  APO  151.47  V2 
7AP  69.46  ETS  348.86  7AE  151.76  ETE  95.07  7AC 


50.169 
34.873 

98.06  ETC  159.85  CLP  -65.88 


RAO  6567.6  VEL  11.673  PTH  2.05 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


65.09 

181.40 

43.91 

163.18 

23.16 

148.02 


239.44 

234.72 

239.18 

234.17 

238.30 

232.57 


100.96 

62.17 

102.44 

60.75 

106.50 

56.90 


fHP  3.530 
INJ  TIME 

7 24  7 

23  17  24 

8 47  34 

24  27  53 
10  6 52 

1 21  53 


DPA  30.54  RAP  359.95  ECC  1.2446 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1967.3 

3768.4 
1682.8 

3528.1 

1421 .1 
3362.6 


-24.49 

1.68 

-25.41 

2.51 

-27.81 

4.67 


56.88 

174.75 

35.68 

156.62 

14.90 

142.72 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACV 


TOE  -.2480 

TRA  -.5307 

TC3  -.3292  BAU 

.2263 

SCT  923.3  SCR  2815.9  SC3 

1465.3 

ST 

441.6 

SR 

1243.2 

SS 

2481 .3 

ROE  -.6672  RRA-1.6367 

RC3  1 .0902  FAU 

.11291 

RRT  .8348  RRF  -.9984  RTF 

-.8356 

CRT 

.9972 

CRS 

.9971 

CST 

.9993 

FOE  4.6034 

FRA  9.6100 

FC3-6.5763  BSP 

9645 

SC6  2^4.1  R23  -.0436  R13 

-.9975 

LSA 

2808.9 

MSA 

84,0 

SSA 

15.8 

Boe  .7119 

BRA  1.7206 

BC3  1 .1388  FSP 

-4598 

SC]  2923.2  SC2  490.8  THA 

74.20 

ELI 

1318. 9 

EL2 

31.0 

alf 

70.48 

LAUNCH  DATE  NOV  24  1968 


flight  time  176.00 


arrival  date  HAV  19  1969 


HELIOCENTRIC  CONIC 

147.68  LAL  .00  LOL  61.78 

RP  108.70  LAP  -.40  LOP  263.08 

RC  70.456  CL  7.84  CP  27.73 

PLANE  TOCENTRIC  CONIC 


DISTANCE  468.166 

VL  27.865  CAL  5.42  A2L  88.91  HCA  201.30  SMA  130.01  ECC  .16510  INC  1.0890  vi  30.169 

VP  37,696  CAP  -1.16  A2P  91.01  TAL  150.50  TAP  351 .80  RCA  108.54  APO  151.47  V2  34.862 

2AL  40.07  ZAP  73.62  ETS  352.71  7AE  154,14  ETE  105.21  ZAC  97.25  ETC  161.31  ClP  -7l  .42 


C3  14.943 

VHL  3.866 

OLA  15.97  RAL  17,65 

RAO  €567.6 

VEL  11.676 

PTH  2.09 

VHP  3.331 

OPA  26.84 

RAP  359,54 

ECC  1.2459 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 21  24 

2667.71 

-27.37 

72.24 

239.50 

97.55 

6 55  52 

2067.7 

-26.05 

63.82 

90.00 

22  25  20 

4270.37 

2.31 

179.91 

254.02 

€1.77 

23  36  31 

3670.4 

-1 .48 

t69,2S 

100.00 

7 41  57 

2376.79 

-28.60 

50.63 

239.30 

99.10 

8 21  13 

1776.8 

-27.04 

42.18 

100.00 

23  37  49 

4036.93 

3,39 

158.12 

233.42 

60.28 

24  45  5 

3436.5 

-.59 

151  .99 

110.00 

9 9 32 

2101 .67 

-31,78 

29.01 

238.97 

103.30 

9 44  34 

1501.7 

-29.^3 

20.47 

110.00 

0 30  18 

3884.42 

6.16 

144.87 

231.71 

56.31 

I 35  2 

3284.4 

1.69 

138.63 

DIFFERENTIAL  CORRECTIONS 
TOE  -.1099  TRA  -.2595 
ROC  -.6518  RRA-1.4955 
FOE  5.4936  FRAJO.4775 
BOC  .6610  BRA  1.5179 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


TC3 

-.4933  BAU  .2243 

SCT 

976.2  SCR  2618.6 

SC3 

1639.3 

ST 

202.6 

SR 

1188.4 

65 

2727,5 

RC3 

1.0087  FAU  .12435 

RRT 

.9185  RRF  -.9977  RTF 

-.5194 

CRT 

.9970 

CRS 

.9964 

CST 

.9924 

FC3- 

■7.2041  BSP  8974 

see  2681.3  R23  -.0195 

R13 

-.9976 

LSA 

2980.5 

MSA 

93.6 

SSA 

15.2 

BC3 

1 .1228  FSP  -5136 

SCI 

2636.2  SC2  489.4 

THA 

83.26 

Eli 

1205.4 

EL2 

15.4 

ALF 

80.35 

LAUNCH  DATE  NOV  24  1968 


FLIGHT  TIME  178.00 


ARRIVAL  DATE  HAV  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  474.552 


RL  147.68 

LAL  .00 

LOL  61.78 

VL  27,875 

CAL  5.42 

A7L  68.60 

HCA  204.48 

SNA  130.07 

tee  .16457 

INC 

1 ,4037 

Vl 

30.169 

RP  108.73 

LAP  -.58 

LOP  266.25 

VP  37.695 

CAP  -.72 

AZP  91 .28 

TAL  150.40 

TAP  354 

1.87 

RCA  108.67 

APO 

151 .40 

V2 

34  .053 

RC  72.672 

GL  10.08 

GP  25.21 

ZAL  40.43 

ZAP  78.36 

ETS  395.85 

ZAE  155.32 

ETE  112.81 

ZAC  95.96 

ETC 

162.62 

CLP 

'77.12 

PLANETOCENTRIC  CONIC 

C3  15.087 

VHL  3.884 

OLA  18.06 

RAL  16.81 

RAD  6567.6 

VEL  11.682 

PTH  2.05 

VHP  3. 

191 

OPA  23.57 

RAP 

358.59 

ECC 

1 .2483 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

9 47  26 

2748.69 

-27.96 

78.09 

239.68 

94,67 

6 33 

14 

2148.7 

- 

27.02 

69.55 

90.00 

22  42  35 

4193.74 

-.16 

171.63 

233.75 

61.68 

23  92 

28 

3593.7 

-3.95 

165.00 

100.00 

7 19  28 

2451 .83 

-29.28 

56.11 

239.54 

96,30 

8 0 

20 

1851 .8 

- 

20.10 

47.50 

100.00 

23  53  13 

3969.79 

1.00 

154.23 

233.10 

60.12 

24  59 

19 

3365.8 

-2.99 

147.71 

110.00 

8 91  7 

2169.11 

-32.68 

33.74 

238.99 

100.63 

9 27 

12 

1565.1 

- 

■30.07 

24.99 

110.00 

0 42  0 

3825.28 

3.91 

141 .76 

231 .28 

56.01 

1 45 

45 

3225.3 

-.50 

135.55 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .0532 

TRA  .0227 

TC3  -.6676 

BAU  .2319 

SCT  ! 

525.7  SCR  2428.2  SC3  1767.7 

ST  80.7 

SR 

1117.5 

SS 

2914.7 

ROE  -.6217 

RRA-1 .3712 

RC3  .9361 

FAU  ,13379 

RRT  - 

.4104  RRF  - 

.9968  RTF 

.4112 

CRT  -.8764 

CRS 

.9954 

CST 

-.9149 

FOE  6.2458 

FRAU. 1289 

FC3-7.6769 

BSP  7743 

sea  2464.4  R23 

.0197  R13  - 

.9967 

LSA  St20.6 

MSA 

104.4 

SSA 

14.5 

BOE  .6239 

BRA  1,3714 

6C3  1.1498 

FSP  -5609 

SCI  2438.1  SC2  477.4  THA  95.28 

Eli  1119.7 

EL2 

38.0 

ALF 

93.63 

LAUNCH  DATE  NOV  24  1968 


FLIGHT  TIME  180.00 


ARRIVAL  DATE  MAV  23  1969 


HELIOCENTRIC  CONIC 
RL  147.68  LAL  .00  LOL  61.78 
RP  108.76  LAP  -.77  LOP  269.42 
RC  74.919  CL  11,80  CP  23.07 
PLANETOCENTRIC  CONIC 
C3  15.277  m.  3.909  OLA  19.68 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 27  37  2816.41 

90.00  225727  4131.59 

100.00  7 1 22  2514.06 

100.00  0 10  18  3909.17 

110.00  8 36  20  2216.95 

110.00  0 51  50  3779.05 

DIFFERENTIAL  CORRECTIONS 
TOE  .2353  TRA  .3117  TC3  -.8517 
ROE  -.5809  RRA-1.2574  RC3  .8663 
FOE  6.8430  FRAl 1.5637  FC3-7.9709 
60E  .6268  BRA  1 .2954  BC3  1.2148 


DISTANCE  480.916 

VL  27.882  CAL  5.43  AZt  88.35  HCA  207,65  SNA  130.13  ECC  .16429  INC  1 /6503  Vl  30.169 

VP  37.692  CAP  -.29  AZP  91.46  TAL  150.27  TAP  357.92  RCA  108.75  APO  151.50  V2  34.844 

ZAL  40,73  ZAP  83.49  ETS  358.46  ZAC  155.38  ETE  123.01  ZAC  94.35  ETC  163.77  CLP  -82.92 


RAL  16.19 
INJ  LAT 
-28.24 
-2.17 
-29.66 
-.92 
-33,26 
2.15 

BAU  .2481 
FAU  .14066 
BSP  7219 
FSP  -5983 


RAO  6567.6  VEL  11.690  PTH  2.06  VHP  3.098 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


83.02 

168.16 

60.69 

151.12 

37.67 

139.34 


239.93 

233.75 

239.84 

233.06 

239.39 

231.14 


92.21 

61.76 

93.91 

60.12 

98.37 

55.88 


6 

24 

7 

1 

9 

1 


14  33 
6 19 

43  16 

15  28 
13  17 
54  49 


MIO-COURSE  EXECUTION  ACCURACV 
SCr  893.2  SCR  2239.6  SC3  1860.2 
RRT  -.8471  RRF  -.9955  RTF  .8500 
sea  2411.1  R23  .0538  R13  -.9942 

SCI  2369.0  SC2  448.7  THA  109.39 


OPA  20.58  RAP  357.30  ECC  1.2514 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
2216.4  -27.63  74. 4J 

3531.6  -5.93  161.50 

1914.1  -28.80  52.00 

3309.2  -4.89  144.59 

1616.9  -31.75  28.77 

3179.0  -2.34  133.13 

ORBIT  DETERMINATION  ACCURACV 
ST  375.0  SR  1034.6  SS  3049.5 

CRT  -.9786  CRS  .9940  CST  -.9949 

LSA  3239.9  MSA  1J4.4  SSA  13.9 

ELI  1098.1  El2  72.6  AlF  109.62 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  OATe  NOV  24  1968 

helioccntric  conic 

RL  U7.60  LAL  *00  LOL  61.76 

fff»  106.76  LAP  -.95  LOP  272.59 

RC  77.194  CL  13.15  CP  21.16 

PLANETOCENTRIC  CONIC 
C3  15.505  VHL  3.936  OLA  20.97 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 


Flight  time  162.00 
DISTANCE  467.256 


ARRIVAL  DATE  MAT  25  1969 


90.00 
90.00 
100.00 
100.00 
110. 00 
110.00 


2674 .60 
4079.66 
2567.16 
3662.76 
2260.54 
3742.13 


5 10  52 
23  10  39 

6 46  16 

0 21  51 
6 24  17 

1 0 20 
differential  CORRECTIONS 

TOE  .4314  TRA  .6031  TC3-1 .0395 
ROC  -.5516  lWA-1.1503  RC3  .7964 
FOE  7.2693  FRAU. 7763  FC3-6.0699 
eOC  .6647  6RA  1 .2966  0C3  1.3095 

LAUNCH  DATE  NOV  24  1966 

HELIOCENTRIC  CONIC 


VL  27,667 

CAL 

5.45 

AZL  66.15 

HCA  210.62 

SNA  130.16 

ECC  .16426 

INC  1.6495 

Vl 

30.169 

VP  37.666 

CAP 

.13 

AZP  91.59 

TAL 

150.11 

TAP  .93 

RCA  106.76 

APO  151.54 

V2 

34.635 

ZAl  40.96 

ZAP  66.64 

ETS  .62 

ZAE 

154.45 

ETE  132.79 

ZAC  92.54 

ETC  164.75 

CLP 

-66.76 

RAL  15,74 

RAO  6567.6 

VEL  11.700 

PTH 

2.06 

VHP  3.043 

OPA  17.60 

RAP  355.63 

ECC 

1.2552 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMtH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-26.32 

67,29 

240.25 

90.07 

5 56  47 

2274 .6 

-26,01 

76.64 

-3.63 

165.27 

233.95 

61.92 

24  16  39 

3479.9 

-7.56 

156.56 

-29.64 

64.63 

240.22 

91.65 

T 29  4 

1967.2 

-29.27 

55.67 

-2.50 

146.56 

233.21 

60.20 

1 26  14 

3262.6 

-6.44 

142.01 

-33.65 

41.02 

239.69 

96.43 

9 I 57 

1660.5 

-32.39 

32.01 

-74 

137,41 

231.19 

55.62 

2 2 42 

3142.1 

-3.75 

131 .20 

6AU  .2715 
FAU  .14453 
esp  7120 
FSP  -6239 


SCT  1395.5  SCR  2050.6  SC3 

1910.B 

ST 

666.5  SR 

942.4 

RRT  -.9376  -.9936  RTF 

.9426 

CRT 

-.9626  CRS 

.9919 

see  2460.4  R23  .0765  R13 

-.9911 

LSA 

3343.1  MSA 

123.6 

SCI  2446.9  SG2  405.9  THA 

123.59 

ELI 

1162.6  EL2 

103.1 

Flight  time  i64.oo 

ARRIVAL 

DATE 

OReiT  DETERMINATION  ACCURACY 

3135.3 
-.9961 
13.5 


MAT  27  1969 


RL 

147.66  LAL 

.00 

LOL 

61.76 

VL 

27.090  CAL  5.49 

AZL 

RP 

106.61  LAP 

-1.13 

LOP  Z7S.T9 

VP 

37.663 

CAP  .55 

AZP 

RC 

79.493  CL 

14,23 

CP 

19.47 

ZAL 

41.11 

ZAP  94.26 

ETS 

PLANETOCENTRIC  CONIC 

C3 

15.772  VHL 

3.9TI 

OLA 

22.02  RAL 

15.44 

RAO  6567.6 

VEL 

DISTANCE  495.577 

67.99  HCA  213.99  SMA  130.19  ECC  .16447  INC  2.0147  VI  30.169 
91.67  TAl  149.92  TAP  3.91  RCA  106.77  APO  151.60  V2 
2.42  2AE  152.71  ETE  141.40  ZAC 


34.627 

90.64  ETC  165.56  CLP  -94.54 


LNCH  A2MTH 
90.00 
90.00 
100 .00 
100.00 
110.00 
110.00 


LNCH  rit€ 
4 56  30 
23  22  35 
6 33  31 

0 32  II 
6 14  20 

1 7 52 


L-I  TIME 

2926.28 

4036.11 

2613.47 

3624.16 

2296.06 

3712.32 


INJ  LAX 
-28.26 
-5.23 
-29.89 
-3.80 
-33.69 
-.40 


INJ  LCNC 

91 .06 
162.82 

68.07 
146.45 

43.92 

135.86 


INJ  RT  ASC 
240.63 
234.30 
2^.66 
233.52 
240.46 
231.40 


PTH  2.06  WP  3,022 
INJ  AZMTH  INJ  TIME 


OPA  15.20  RAP  354.29  ECC  1.2596 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


88.19 

62.13 

90.04 

60.33 

94.73 

55.82 


5 45  17 
24  29  51 


17  5 
35  56 
52  36 

9 44 


2326.3 

3436.1 
2013.5 

3224.2 
1696.1_ 

3112.3 


-26.22 

-6.92 

-29.57 

-7.72 

-32.67 

-4.66 


62.39 

156.06 

59.26 

139.66 

34.63 

129.64 


MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  .6355  TRA.  .8921 


60C 


TC3-1 .2242  BAU  .3001 

SCT  1926.9  SCR 

1662.6  SC3 

1920.3 

ST 

1007.2 

SR 

644.1 

SS 

3176.0 

RC3  .7263  FAU  .14526 

RRT  -.9632  RRF 

-.9913  RTF 

.9703 

CRT 

-.9615 

CRS 

.9666 

CST 

-.9990 

FC3-7.9734  BSP  7489 

see  2679.9  R23 

.0620  R13 

-.9096 

LSA 

3434.6 

MSA 

131 .6 

SSA 

13.2 

8C3  1.4234  FSP  -6362 

SCI  2655.2  SC2 

363.4  THA 

136.01 

ELI 

1306.3 

EL2 

124.4 

alf 

140.13 

LAUNCH  DATE  NOV  24  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  *00  LOL  61.76 

RP  106.83  LAP  -1.30  LOP  276.92 

RC  81,613  CL  15.09  CP  17.90 

PLANETOCENTRIC  CONIC 
C3  16,079  WL  4.010  OLA  22.69 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


Flight  time  lae.oo 


arrival  DATE  MAT  29  1969 


VL  27.8$i  CAL 
VP  37.677  CAP 
7AL  41.19  ZAP 


RAL  15.26 
INJ  LAT 
-26.12 
-6.42 
-29.65 
-4.69 
-34.05 
-1.32 

6AU  .3320 
FAU  .14264 
6SP  6250 
FSP  -6342 


90.00  4 44  4 2972.46 

90.00  23  33  34  3996.69 

100.00  6 22  40  2654.57 

100.00  0 41  35  3791.61 

110.00  8 6 6 2330.97 

110.00  1 14  36  3666.17 

differential  CORRECTIONS 

TOE  .6424  TRA  1.1749  TC3-1.3965 

ROE  -.4179  RRA  -.9536  RC3  .6554 

FOE  7.6055  FRAU. 6059  FC3-7.6796 

BOE  .9404  BRA  1.5152  BC3  1.5445 

LAUNCH  DATE  NOV  24  1966 

HELIOCENTRIC  CONIC 

RL  14  7.66  LAL  .00  LOL  61.76  VL  27,691 

RP  106,65  LAP  -1.47  LOP  262.06  VP  37.670 

RC  64.153  CL  15.76  CP  16.45  7AL  41,20 

PLANETOCENTRIC  CONIC 

C3  16.429  VHL  4.053  OLA  23. 6l  RAL  15.16 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  4 33  16  3014.44  -27,91 

90.00  23  43  45  3966.52  -7,43 

100.00  61325  2691.52  -29.75 

100.00  0 50  13  3764.67  -5.60 

110.00  7 59  18  2360.^  -54.14 

110.00  I 20  49  36^.70  -2.07 

differential  corrections 
TOE  1.0462  TRA  1.4463  TC5-I.5591  BAU  .3661 
ROE  -.3565  RRA  -.6636  RC3  .5902  FAU  .13616 
FOE  7.5256  FRAU. 2566  FC5-7.2614  BSP  9310 
BOE  1.1053  BRA  1 .6646  BC3  1.6670  FSP  -6236 


DISTANCE  499.675 

5.54  A7L  67.65  HCA  217.15  SMA  130.20  ECC  .16493  INC  2.1549  Vl  30.169 

.97  A7P  91.72  TAL  149.70  TAP  .6.65  RCA  10B*72  APO  151.67  V2  34,620 

99.69  ETS  3.91  7AE  150,43  ETE  146.54  ZAC  66.77  ETC  166.19  ClP'I00.19 


65.77 

153.93 

62.32 
136.05 

37.33 
126.37 


RAO  €567.6 

VEL  11.724 

PTH  2.07 

VHP  3.032 

OPA  12.76 

RAP  352.77 

iNJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

94.43 

24J .07 

66.50 

5 33  37 

2372.5 

-26.31 

160.71 

234.79 

62.36 

24  40  12 

3396.7 

-10.07 

71.13 

241.16 

66.43 

7 6 54 

2054.6 

-29.75 

144.67 

233.95 

€0.47 

1 44  47 

3191.6 

-6.76 

46.46 

241 .09 

93.22 

6 44  57 

1731.0 

-33.23 

134.60 

231.73 

55.64 

2 16  7 

3066.2 

-5.60 

MI0-O3URSC  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

SCT  2455.0  SCR  1679.4  SC3 

1093.0 

ST 

1322.5  SR 

744.1 

SS 

3179.6 

RRT  -.9710  RRT  -.9679  RTF 

.9014 

CRT 

-.9775  CRS 

.9642 

CST 

-.9993 

see  2974.5  R23  .0T|1  R13 

-.9097 

LSA 

3520.5  MSA 

139.1 

SSA 

12.9 

SCI  2955.7  SC2  333.5  THA 

I4J.91 

ELI 

1511 .2  EL2 

137.5 

alf 

150.93 

FLIGHT  TIME  166.00 

ARRIVAL 

DATE 

MAY 

31  1969 

CAL 

CAP 


DISTANCE  506.146 

5.61  A7L  67.72  HCA  220.32  SMA  130.19 
1,36  ATP  91.74  TAL  149.45  TAP  9.76 


ZAP  104.99  ETS  5.14  ZAE  147.63  ETE  154,26 


ECC  .16562  INC  2.2760  Vl  30.169 
RCA  106.63  APO  151.75  V2  34.613 
ZAC  67.01  ETC  166.65  ClP-105.64 


RAO  6567.7 

VEL  11.739 

PTH  2.07 

VHP  3.071 

OPA  10.56 

RAP  351.36 

ECC  1 .2704 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

97.40 

241.59 

64.99 

5 23  30 

2414.4 

-26.31 

66.64 

156.66 

235.30 

62.60 

24  49  51 

3366.5 

-U.04 

152.07 

73.67 

241 .74 

06.99 

6 56  1 6 

2091.5 

7^29.65 

65.07 

143.16 

234.50 

60.62 

1 52  57 

3164.7 

-9.67 

136,52 

46.76 

241.79 

91 .07 

6 36  36 

1760.3 

-33,50 

39.56 

133.56 

232.10 

55.07 

2 21  56 

3066,7 

-6,53 

127.34 

MIO-COURSe  EXECUTION  ACCURACY  ORBIT  OETERMIN) 

SCT  2960.rsCif  1502.9  SC3  1632.2  ST  1623.7  SR 

RRT  -.9716  RRF  -.9631  RTF  .9666  CRT  -.9700  CRS 

see  3319.6  R23  .0546  R13  -.9906  LSA  3593.0  MSA 

SCI  3304;6  SC2  317.6  THA  153.47  ELI  1740.4  £l2 


643.4  SS  3143.4 
.9769  CST  -.9995 
146.0  SSA  12.7 
145.9  ALF  156.62 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  NOV  196d 


FLKiHT  TIHE  190.00 


arrival  date  JUN  Z 1969 


HELIOCENTRIC  CONIC 
RL  147. ea  LAL  .00  LOL  6;. 79 

RP  10a.a7  LAP  '1.64  LOP  295.24 

RC  96.509  CL  16.53  CP  15.12 

PLANETOCENTRIC  CONIC 


DISTANCE  512.399 

VL  27.899  GAL  5.69  A7L  97.62  HCA  223.49  SNA  130.19  ECC  .16655  INC  2.3922  VI  30.169 

VP  37.663  CAP  1.90  A7P  91.73  TAL  149.16  TAP  12.64  RCA  109.50  APO  151.96  V2  34.607 

7AL  41.14  7AP  110.09  ETS  6.15  7AE  145.09  ETE  159.75  7AC  95.43  ETC  166.97  ClP'110.94 


C3  16.925 

VHL  4.102 

DLA  24.21 

RAL  15.19 

RAD  6567.7 

V£L  I1.7S6 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 23  51 

3052.99 

'27.65 

100.27 

242.19 

90.00 

23  53  16 

3939.90 

'9.29 

157.31 

236.09 

100.00 

6 5 33 

2725.10 

-29.61 

76.36 

242.39 

100.00 

0 59  11 

3742.03 

-6.55 

141.91 

235.14 

110.00 

7 53  43 

2396.67 

-34.19 

50.92 

242.57 

110.00 

1 26  30 

3653.22 

-2,66 

132.77 

232.74 

PTM  2.09  VHP 
INJ  A7MTH  INJ 
93.61 
62.93 
95.69 
60.77 
90.65 
55.91 


3.135 
TINE 

5 14  44 
24  59  55 

6 50  59 
2 0 33 
9 33  30 
2 27  23 


DPA  9.54  RAP  350.12  ECC  1.2769 
-PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


2453.0 
3339.9 

2125.1 
3142.0 
1796.7 

3053.2 


'29.24 

'11.97 

'29.99 

'10.40 

'33.71 

-7.12 


91  .66 
150.46 
67.56 
135.23 
41  .61 
126.52 


DIFFERENTIAL  CORRECTIONS 
TOE  1.2435  TRA  1.7054  TC3-1 .7009  8AU  .4006 

ROE  -.2955  RRA  -.7916  RC3  .5296  FAU  .13169 

FOE  7.3224  FRAlO.7969  FC3'6.7760  BSP  10513 
80E  1.2792  SRA  1 .9760  6C3  1.7910  FSP  -6035 

munch  date  NOV  24  1969 

HELIOCENTRIC  CONIC 

RL  147.69  LAL  .00  LOL  61 .79  VL  27.995 

RP  109.99  LAP  '1.90  LOP  299.40  VP  37.655 

RC  99.977  CL  16.77  CP  13.99  ?AL  41.02 

PLANETOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACV 
SCT  3433.1  SCR  1339.4  SC3  1747.3 
RRT  '.9692  RRF  -.9764  RTF  .9997 
see  3694.9  R23  .0403  R13  -.9916 

SCI  3671.4  SG2  313.3  THA  159.16 

flight  TIME  192.00 

DISTANCE  519.627 

GAL  5.79  A2t  97.52  MCA  226.65  SNA  130.15 

GAP  2.21  ATP  91.70  TAL  149.93  TAP  15.49 

ZAP  114.94  ETS  6.99  2AE  142.35  ETE  162.26 


ORBIT  DETERMINATION  ACCURACV 


ST 

1906.0 

SR 

547.3 

SS 

3079.5 

CRT 

-.9576 

CRS 

.9652 

CST 

-.9996 

LSA 

3659.6 

MSA 

152.3 

SSA 

12.5 

ELI 

1977.2 

EL2 

152,0 

ALF 

164.53 

ARRIVAL 

DATE 

JUN 

4 1969 

ECC  .16772  INC  2.4765  VI  30.169 
RCA  109.32  APO  151.99  V2  34.902 
ZAC  94.09  ETC  167.15  ClP-1I5.74 


4 15  4J 
0 6 9 


1 5 36 


90.00 
90.00 
100.00 
100.00 
110.00 
120.00 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4327  TRA  1.9521  TC3-1.9199 

ROE  -.2367  RRA  -.7075  RC3  .4715 

FOE  7.0311  FRA10.2623  FC3-6.1969 

eOE  1.4521  6RA  2.0763  6C3  1.9799 

LAUNCH  DATE  NOV  24  1969 


DLA  24.73  RAL  15.29 

RAO  6567.7 

VEL  11.775 

PTH  2.09 

VHP  3.222 

DPA  6.73 

RAP  349.07 

ECC  1.2943 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3099.65 

-27.35 

102.94 

242.96 

92.36 

5 7 10 

2499.7 

-29.12 

94.26 

3915.31 

-9.02 

155.96 

236.99 

63.04 

1 11  24 

3315.3 

-12.57 

149.09 

2755.93 

-29.43 

79.62 

243.13 

94.51 

6 44  51 

2155.9 

-29.99 

69.95 

3723.36 

-7.17 

140.97 

235.99 

60.90 

2 7 39 

5123.4 

-11.00 

J34.I7 

2410.74 

-34.19 

52.70 

243.42 

99.54 

9 29  24 

1910.7 

-33.97 

43.47 

3641.22 

-3.12 

132.15 

233.39 

55.94 

2 32  29 

3041.2 

-7.57 

125.99 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .4341  SCT  3969.9  SCR  1199.9  SC3  1646.4 

FAU  .12363  RRT  -.9609  RRT  -.9671  RTF  .9914 

BSP  11754  sea  4047.4  R23  .0295  R13  -.9923 

FSP  '5761  SCI  4035.0  SC2  316.0  THA  163.45 

flight  TIME  194.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

2166.5 

SR 

459.7 

SS 

2996.3 

CRT 

-.9373 

CRS 

.9461 

CST 

-.9996 

LSA 

3722.4 

MSA 

159.3 

SSA 

12.4 

ELI 

2209.9 

EL2 

156.9 

ALF 

169.72 

ARRIVAL 

DATE 

JUN 

6 1969 

HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  61.79 

RP  109.90  LAP  -1.96  LOP  291.57 

RC  91.256  CL  17.10  CP  12.76 

PLANETOCENTRIC  CONIC 
C3  17.773  VHL  4.216  OLA  25.16 


DISTANCE  524.930 

VL  27.990  CAL  5.90  AZL  97.44  HCA  229.61  SNA  130.11  ECC  .16913  INC  2.5616  VI 

VP  37.647  CAP  2.62  AZP  91.65  TAL  149.49  tAP  19.29  RCA  108.11  APO  152.12  V2 


ZAL  40.93  ZAP  119.50  ETS  7.66  ZAE  139.70  ETE  165.01  ZAC 


RAL  15.46  RAD  6567.7  VEL  11.796  PTH  2.09  VHP  3.331 


LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

4 9 41 

3121.79 

'27.03 

105.21 

243.61 

91 .21 

5 0 42 

90.00 

0 14  32 

3995.44 

'9.63 

154.92 

23T.76 

63.24 

1 19  29 

100.00 

5 53  24 

2794.13 

'29.23 

90.70 

243.94 

93.43 

6 39  49 

100.00 

1 12  30 

3709.33 

'7.67 

140.03 

236.71 

61.02 

2 14  19 

110.00 

7 45  41 

2432.97 

'34.15 

54.43 

244.35 

99.52 

9 26  14 

110.00 

1 36  43 

3632.36 

'3.45 

131.69 

234.12 

55.97 

2 37  15 

differential  CORRECTIONS 
TDE  1.6116  TRA  2.1966  TC3-1 .9172  BAU  .4663 

ROE  -.1909  RRA  -.6417  RC3  .4201  FAU  .11475 

FOE  6.6904  FRA  9.6907  FC3-5.5996  BSP  129B1 

BOE  1.6217  BRA  2.2799  BC3  1.9627  FSP  -5440 

MUNCH  DATE  NOV  24  1969 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4264.9  SCR  1055.7  SC3  1536.9 
RRT  -.9495  RRF  -.9545  RTF  .9923 
sea  -4393.6  R23  .0220  R13  -.9929 

Sei  4391.9  Se2  322.6  THA  166.70 

flight  TIME  196.00 


30.169 
34.797 

92.99  ETC  167.25  ClP-120.33 


DPA  5.15  RAP  549.25  ECC  1.2925 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2521.9  -27,96  96.67 

3295.4  '13.15  147.91 

2194.1  '29.93  71.95 

3109.3  -11,49  133.31 

1932.9  -33.99  45.19 

3032.4  '7,90  125.41 

ORBIT  DETERMINATION  ACCURACY 

ST  2402.0  SR  379.6  SS  2999,3 

CRT  -.9033  CRS  .9139  CST  -.9997 

LSA  3790.6  MSA  163.9  SSA  12.3 

ELI  2426.5  El2  161.2  AlF  171.94 

ARRIVAL  date  JUN  9 1969 


HELIOCENTRIC  CONIC 
RL  147.69  LAL  .00  LOL  Bl .79 

RP  109.92  LAP  -2.11  LOP  294.73 

RC  93.644  CL  17.34  CP  11.74 

PLANETOCENTRIC  CONIC 
C3  19.333  VHL  4.282  OLA  25.52 

LNCH  AZM' 

90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TDE  t-7S29  TRA  2.4129  TC3-1 .9965 
ROE  -.1294  RRA  -.5944  RC3  .3729 
FOE  6.3099  FRA  9.1202  FC3'4.9527 
BOE  1.7976  BRA  2.4927  6C3  2.0212 


DISTANCE  531.01,0 

VL  27.974  CAL  6.03  AZL  97.36  HCA  232.97  SNA  130.07 

VP  37.639  CAP  3.03  AZP  91 .59  TAL  149.09  TAP  21 .06 

ZAL  40.60  ZAP  123.79  ETS  9.22  ZAE  157.20  ETE  167.16 

RAL  15.71  RAO  6567.7  VEL  11.920  PTM  2.09  VHP  3.459 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

4 2 44 

3152.65 

-26,69 

107.40 

244.44 

90.16 

4 55  17 

0 22  26 

3979.06 

-10.13 

153.99 

259.73 

63.42 

1 27  5 

5 49  56 

2810.29 

-29.01 

82.62 

244.94 

92.45 

6 35  46 

1 19  55 

3696.65 

-9.05 

139,37 

237.62 

61.12 

2 20  32 

7 45  0 

2453.39 

-34,11 

56.03 

245.37 

97.57 

9 23  54 

1 41  20 

3626.33 

-3.69 

131.37 

234.94 

55.99 

2 41  46 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .4954  SCT  4624.7  SCR  939.7  SC3  1425.3 

FAU  .10499  RRT  -.9336  RRF  -.9377  RTF  .9929 

BSP  J4095  sea  4719.2  R23  .0170  R13  -.9931 

FSP  -5067  SCI  4707.6  SC2  330.9  THA  169.21 


ECC  .17079  INC  2.6390  VI  30.169 

RCA  107.96  APO  152.29  V2  34.793 

ZAC  92.16  ETC  167.24  ClP-124.60 

DPA  3.79  RAP  347.65  ECC  1.3017 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2552.7  -27.77  99.91 

3279.1  -13.62  146.94 

2210.3  -29.75  73.99 

3096.7  -11.95  132.64 

1953.4  -34.07  46.79 

3026.3  '9.12  125.09 

ORBIT  DETERMINATION  ACCURACY 
ST  2616.6  SR  312.5  SS  2799.5 

CRT  -.9470  CRS  .9600  CST  -.9997 

LSA  3940.2  MSA  169.1  SSA  12,3 

ELI  2630.0  El2  165.3  AlF  174.20 


169 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  DATE  NOV  2*  1968  FLIGHT  TIME  198.00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  537.164 

Rl  147.68  LAL  .00  LOL  61.78  VL  27.866  CAL  6.17  A?L  87.29  HCA  236.14  SMA  130.01  ECC  .17268  INC  2.7103  VI  30.169 

RP  108.93  LAP  -2.25  LOP  297.89  VP  37.630  GAP  3.44  A7P  91.51  TAL  147.66  TAP  23.80  RCA  107.56  APO  152.46  V2  34.789 

RC  96.038  GL  17.51  GP  10.82  7Al  40.31  7AP  127.76  ETS  8.69  7AE  134.88  ETE  168.85  7AC  81.60  ETC  167.19  ClP-128. 57 

PlANETOCENTRIC  CONIC 

C3  18.958  VKL  4.354  OLA  25.83  RAL  16.02  RAO  6567.8  VEL  11.847  PTH  2.10  VHP  3.602  OPA  2.62  RAP  347.29  ECC  1.3120 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 57 

49 

3181.40 

-26.33 

109.44 

245.36 

79.20 

4 50  51 

2581 .4 

-27.56 

100.98 

90.00 

0 29 

48 

3866.06 

-10.53 

153.13 

239.77 

63.56 

1 34  14 

3266.1 

-14.00 

146.17 

100,00 

5 45 

25 

2834.53 

-28.78 

84.38 

245.83 

81.55 

6 32  39 

2234.5 

-29.65 

75.68 

100.00 

I 24 

54 

3688.16 

-8.33 

138. BO 

238.61 

61.19 

2 26  22 

3088.2 

-12.11 

132.15 

IIO.OO 

7 41 

7 

2472.52 

-34.04 

57.52 

246.47 

86.69 

6 22  20 

1872.5 

-34.13 

48.28 

110.00 

1 45 

41 

3622.94 

-3.81 

131.19 

235.83 

56.00 

2 46  4 

3022.9 

-8.25 

124 .91 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.9414  TRA  2.6281  TC3-2.0382  BAU  .5234  SCT  4943.5  SCR  859.2  SOS  1313.8  ST  2803.2  SR  257.3  SS  2688.3 

ROE  -.0808  RRA  -.5338  RC3  .3325  FAU  .09559  RRT  -.9122  RRF  -.9156  RTF  .9930  CRT  -.7516  CRS  .7679  CST  -.9997 

FOE  5.9127  FRA  8.5503  FC3-4.3651  BSP  15188  SCO  5014.2  R25  .0133  R13  -.9932  LSA  3888.5  MSA  174.1  SSA  12.3 

BOE  1.9431  BRA  2.6818  BC3  2.0652  FSP  -4715  SCI  5002.7  SG2  339.8  THA  171.16  ElI  2609,6  £L2  169.3  AlF  176.04 

CAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  543.292 


RL  147.68 

LAL 

.00  La  61.78 

VL  27.857 

CAL  6.33 

ATt  87.22 

Ha 

259.30 

SMA 

129*95 

ECC  .17483 

INC  2.7764 

VI 

30.169 

- 

RP  108.94 

LAP 

-2.39 

LOP  301.05 

VP  37.621 

CAP  3.86 

ATP  91 .42 

tal 

J47.21 

TAP 

26*50 

RCA  107.23 

APO  152.67 

V2 

34,787 

RC  98.436 

CL 

17.61 

GP  9.99  TAL  39.97 

TAP  131.46 

ETS  9.10 

tae 

132.76 

ETE 

170.20 

7AC  81 .29 

ETC  167.12 

CLP 

-132.24 

PLANETOCENTRIC  CONIC 

- 

C3  19.654 

VHL 

4.433 

OLA  26.08  RAL  16.39  RAO  6567.8 

VEL  11.876 

PTH 

2.11 

VHP 

3.762 

OPA  1 .66 

RAP  347.16 

ECC 

1 .3235 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

t 

90.00 

3 

53  54 

3208.14 

'25.98 

m.3i 

246.37 

78.32 

4 

47  22 

2608.1 

-27.33 

102.91 

z 

90.00 

0 

36  39 

3856.37 

-10.82 

152.57 

240.69 

63.67 

1 

40  56 

3256.4 

-14.27 

145.59 

100.00 

5 

42  49 

2857.03 

-28.54 

86.01 

246.90 

60.72 

6 

30  26 

2257.0 

-29.53 

77.35 

I 

100.00 

1 

30  26 

3682.7J 

-8.51 

138.59 

239.66 

61 .24 

2 

3]  49 

3082.7 

-12.28 

131  .84 

110.00 

7 

59  58 

2490.50 

-33.96 

58.92 

247.65 

85.87 

8 

21  28 

1890.5 

-34.16 

49.68 

- 

110.00 

1 

49  47 

3622.00 

-3.85 

131.14 

236.81 

56.01 

2 

50  9 

3022.0 

-8.29 

124.86 

differential  corrections  MIO-COURSE  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.0909  TRA  2.8370  TC3-2.0689  BAU  .5492  SCT  5228.0  SCR  753.9  SC3  1206.9  ST  2967,4  SR  216.7  SS  2578.0 

ROE  -.0361  RRA  -.4898  RC3  .2972  FAU  .08655  -.8846  RRF  -.8873  RTF  .9931  CRT  -.5995  CRS  ,6195  CST  -.9997 

FOE  5.5225  FRA  8.0080  fC3-3,6\23  8SP  16193  SCB  5282.1  «23  -0106  Rl3  -.9952  LSA  3932*7  MSA  178,9  SSA  12.4 

SOE  2.0913  BRA  2.8790  6C3  2.0902  FSP  -4365  SCI  5270.6  SC2  348.7  THA  172.70  ELI  2970.2  El2  173.3  ALF  177.49 


LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  202.00  ARRIVAL  DATE  JUN  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  549.394 


RL  147.68 

LAL 

.00 

La  61.78 

VL  27.847 

CAL  6.51 

ATL  87.16 

HCA 

242*46 

SMA 

129.88 

ECC  .17724 

INC  2*8383 

Vl  30.169 

E 

RP  108.94 

LAP 

-2.52 

LOP  304.21 

VP  37.612 

CAP  4.28 

ATP  91.31 

tal 

146.72 

TAP 

29.18 

RCA  106.86 

APO  152.90 

V2  34.785 

RC  100.837 

Cl 

17.65 

CP  9.24 

tal  39.59 

TAP  134.89 

ETS  9.46 

TAE 

130.62 

ETE 

tn.26 

TAC  81.23 

ETC  167.02 

CLP-135.65 

PLANETOCENTRIC  CONIC 

- 

C3  20.428 

VHL 

4.520 

OLA  26 .28 

RAL  16.81 

RAO  6567.8 

VEL  11.908 

PTH 

2.12 

VHP 

3.937 

OPA  .88 

RAP  347.23 

ECC  1 .3362 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

3 

50  58 

3232.92 

-25.63 

113*04 

247.46 

77.  iZ 

4 

44  51 

2632.9 

-27.09 

104.68 

90.00 

0 

42  58 

3849.98 

-11.01 

152*20 

242.07 

63.  rs 

I 

47  6 

3250.0 

-14.45 

145.21 

100.00 

5 

41  5 

2877.93 

-28.30 

87.52 

248.06 

T9.96 

6 

29  3 

2277.9 

-29.40 

78.89 

100.00 

I 

35  33 

3680.19 

-8.59 

138.45 

240.79 

61 .26 

2 

36  53 

3080.2 

-12.36 

131 .69 

110.00 

7 

39  28 

2507.49 

-33.87 

60*24 

248.91 

65.09 

8 

21  16 

1907.5 

-34.18 

51  .01 

llO.OO 

1 

53  38 

3623.39 

-3.80 

131.21 

237.85 

56.00 

2 

54  2 

3023.4 

-8.23 

124.94 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.2321  TRA  3.04J9  TC3-2.0803  BAU  .57^8  SCT  5481.0  SCR  682.4  SC3  1106,3  ST  3110.5  SR  191.8  SS  2469.1 

ROE  .0053  RRA  -.4516  RC3  .2661  FAU  ,07793  RRT  -.8501  RRF  -.8522  RTV  .9930  CRT  -.3828  CRS  .4064  CST  -.9996 

FOE  5.1465  fra  7.5009  FC3-3. 3027  BSP  17112  SCB  5523.3  R23  .0084  Rl 3 -.9931  LSA  3971  .7  MSA  183.3  SSA  12.4 

BOE  2.2321  BRA  3.0753  8C3  2.0972  FSP  -4026  SCI  5511.7  SC2  357.3  THA  173.93  ElJ  31J1.3  El2  177.1  ALF  178.64 

LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  204.00  ARRIVAL  CATE  JUN  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  555.466 

Rl  147.68  LAL  .00  La  61.78  VL  27.836  GAL  6.TJ  A?L  87.10  HCA  245.62  SMA  129.80  ECC  .17993  INC  2.8968  Vl  30.169 

RP  108.95  LAP  -2.64  LOP  307.57  VP  37.602  CAP  4.70  ATP  91.20  TAL  146.21  TAP  31.83  RCA  106.45  APO  153.16  V2  34.784 

RC  103.240  CL  17.63  OP  8.58  ?AL  39.16  7AP  138.07  ETS  9.80  7A£  129.07  ETE  172.15  7AC  81.39  ETC  166.92  ClP-138.80 

PLANETOCENTRIC  CONIC 


C3  21 .287 

VHL 

4.614 

OLA  26.45 

RAL  17.28 

RAO  6567.9  VEL  11.944 

PTH  2.13 

VHP  4, 

125 

OPA  .27 

RAP  347.50 

ECC  1.3503 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LA7 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

49  0 

3255.75 

-23.26 

114.63 

248.65 

76.80 

4 43 

15 

2655.7 

-26.85 

106.31 

90.00 

0 

48  43 

3846.90 

-11.11 

152.02 

243.32 

63.78 

1 52 

50 

3246.9 

-14.54 

145.03 

100.00 

5 

40  10 

2897.36 

-28.07 

88.91 

249.31 

79.26 

6 28 

27 

2297.4 

-29.26 

80.31 

100.00 

I 

40  14 

3680.52 

-8.58 

138.47 

241.99 

61.26 

2 41 

34 

3080.5 

-12.35 

131 .71 

110.00 

7 

39  36 

2523.64 

-33.77 

61.49 

250.27 

84.36 

8 21 

40 

1923.6 

-34,18 

52.27 

110.00 

1 

57  17 

3627.00 

-3.66 

131.40 

238.97 

55.99 

2 57 

44 

3027.0 

-8.10 

125.13 

differential  CORRECTIONS 

HIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACO^ACY 

TOE  2.3664 

TRA 

3.2452 

TC3-2.0733  BAU  .5939 

SCT  5705.9  SCR 

622.9  SG3  1012.9 

ST  3234.6 

SR  182.5 

SS  2363.5 

ROE  .0438 

RRA 

-.4182  RC3  .2387  FAU  *06980 

RRT 

-.8083  ««F  - 

.8097  RTF  . 

.9928 

CRT  -.1260 

CRS  .1539 

CST  -.9996 

FOE  4.7914 

FRA 

7.0332 

FC3-2.8388 

BSP  17948 

see 

5739.8  R23 

.0067  R13 

.9928 

LSA  4005.8 

MSA  187.5 

SSA  12.4 

BOE  2*3668 

BRA 

3.2721 

BC3  2.0870 

FSP  -3707 

SGI 

5728.1  SC2 

365.3  THA  174.94 

Eli  3234.7 

El2  180.9 

ALF  179.59 

170 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  NOV  ZA  J96fl  FLIGHT  TIME  ?06.00  ARRIVAL  CATE  JUN  18  1969 

heliocentric  conic  distance  56J.513 

RL  M7.68  LAL  .00  LOL  61.70  VL  27.024  CAL  6.93  A7L  07.05  MCA  240,70  SMA  129.72  ECC  .10290  INC  2.9523  Vl  30.169 

RP  100.95  LAP  -2.75  LOP  310.54  VP  37.593  CAP  5.14  A7P  91.07  TAL  145,66  TAP  34.44  RCA  105.99  APO  153.44  V2  34.703 

RC  105.643  CL  17.56  CP  7.90  7AL  30.70  ZAP  J4I .02  ETS  10.12  ZAE  127.50  ETE  172.07  ZAC  01.76  ETC  166.82  CLP-J41.72 

planetocentric  conic 

C3  22.240  VHL  4.7l6  OLA  26.57  RAL  17.00  RAD  6567.9  VEL  11.904  PTH  2.14  VHP  4,326  OPA  -.19  RAP  347,95  ECC  1.3660 


lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 47  59 

3276.66 

-24.95 

116.07 

249.92 

76.15 

4 42  35 

2676.7 

-26.61 

107.79 

90.00 

0 53  52 

3047.16 

-11.10 

152.04 

244.63 

63.70 

1 57  59 

3247.2 

-14.53 

145.04 

100,00 

5 40  2 

2915.42 

-27.03 

90.20 

250.64 

70.62 

6 20  30 

2315.4 

-29.12 

81  ,64 

100.00 

1 44  30 

3603.63 

-0.40 

130.64 

243.25 

61 .23 

2 45  53 

3083.6 

-12.26 

131 .89 

110.00 

7 40  10 

2539,00 

-33.66 

62.60 

251.70 

03.66 

8 22  38 

1939.1 

-34.17 

53.48 

110.00 

2 0 43 

3632.73 

-3.44 

131.70 

240.16 

55.97 

3 1 15 

3032.7 

-7.88 

125.43 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.4979  TRA  3.4526  TC3-2.0447  BAU  .6113  SCT  5909.9  SCR  574.1  SC3  927.9  ST  3345.6  SR  185.8  SS  2265.5 

ROE  .0794  RRA  -.3092  RC3  .2130  FAU  .06107  RRT  -.7593  RRF  -.7599  RTF  .9925  CRT  .1114  CRS  -.0850  CST  -.9996 

FOE  4.4600  FRA  6.6135  FC3-2.4O04  BSP  10627  SC6  5937.7  R23  .0051  Rl3  -.9925  LSA  4040.2  MSA  191.4  S5A  12.6 

BOE  2.4992  BRA  3.4745  BC3  2.0550  FSP  -3309  SCI  5926.0  SC2  372.5  THA  175.77  ELI  3345.7  ElZ  184.6  AlF  .36 

LAUNCH  DATE  NOV  24  1960  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  567.526 


RL  147.60 

LAL 

.00 

LOL  61.70 

VL  27,012 

CAL  7.17 

AZL  0€>99  HCA 

251 .94 

SMA 

129.63 

ECC  .10616 

INC  3.0056 

Vl 

30.169 

RP  100.95 

LAP 

-2.06 

LOP  313.70 

VP  37.504 

CAP  5.50 

AZP  90.93 

TAL 

145.10 

TAP 

37.03 

RCA  105.50 

APO  153.76 

V2 

54.703 

RC  100.045 

OL 

17.44 

CP  7.45 

ZAL  30.20 

ZAP  143.77 

ETS  10.45 

ZAC 

126.00 

ETE 

173.45 

ZAC  02.31 

ETC  166.73 

CLP 

-144.44 

PLANETOCENTRIC  CONIC 

C3  23.299 

VHL 

4.027 

OLA  26.67  RAL  10.36 

RAO  6567.9 

VEL  12.020 

PTH 

2.15 

VHP 

4.540 

DPA  -.51 

RAP  348.56 

ECC 

1.3834 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

47  55 

3295.65 

-24.63 

117.37 

251 .29 

75.57 

4 

42  50 

2695.7 

-26.38 

109.13 

90.00 

0 

50  24 

3050.70 

-10.99 

152.25 

245.99 

63.74 

2 

2 35 

3250.0 

-14.43 

145.26 

100.00 

5 

40  39 

2932.21 

-27.60 

91.40 

252.06 

70,03 

6 

29  31 

2332.2 

'20.97 

82.86 

100.00 

I 

40  21 

3609.45 

-0.29 

130.97 

244.56 

61.10 

2 

49  50 

3009.5 

-12.07 

152.23 

110.00 

7 

41  33 

2553.92 

-33.54 

63.03 

253.22 

02.99 

0 

24  7 

1953.9 

-34.15 

54.64 

110.00 

2 

3 56 

3640.51 

-3.14 

132.11 

24J.40 

55,94 

3 

4 37 

3040.5 

-7.59 

125.85 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.6200  TRA  3.6504  TC3-2.OO01  BAU  .6203  SCT  6006.0  SCR  554.0  SC3  049.3  ST  3436.0  SR  197.6  SS  2167.9 

ROE  .1133  RRA  -.3631  RC3  .1923  FAU  .05502  RRT  -.7031  RRF  -.7029  RTF  .9921  CRT  .3049  CRS  -.2792  CST  -.9996 

FOE  4.1606  FRA  6.2230  FC3-2.0444  BSP  19314  SCB  61JD.2  R23  .0037  R13  -.9921  LSA  4062.9  MSA  195.0  SSA  12.7 

BOE  2.6232  BRA  3.6764  BC3  2.0173  FSP  -3115  SCI  6090.4  SC2  379.0  THA  176.46  ELI  3436.5  El2  108.2  ALF  1.01 


LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  210.00  ARRIVAL  CATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  573.507 

RL  147.60  LAL  .00  LOL  61.70  VL  27.790  CAL  7.42  AZL  06.94  HCA  255.10  SMA  129.53  ECC  .18974  INC  3.0570  Vl  30.169 

RP  100.94  LAP  -2.95  LOP  316.86  VP  37.575  CAP  6.02  AZP  90.79  TAL  144.50  TAP  39.60  RCA  104,96  APO  154.11  VZ  34.784 

RC  110.446  CL  17.29  CP  6.97  ZAL  37.66  ZAP  146.33  ETS  10.78  ZAE  124.81  ET£  173.94  ZAC  83.02  ETC  166.65  CLP-M6. 98 

Planetocentric  conic 

C3  24.474  VHL  4.947  OLA  26.72  RAL  18.96  RAO  6560.0  VEL  12.077  PTH  2.16  VHP  4.767  OPA  -.70  RAP  349.32  ECC  I .4028 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LA'T 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 40  47 

3312.70 

-24 . 34 

110.54 

252.74 

75.06 

4 43  59 

2712.0 

-26.15 

110.34 

90.00 

1 2 10 

3057.75 

-10.70 

152.65 

247.40 

63.66 

2 6 36 

3257.7 

-14.23 

145  .60 

100.00 

5 41  59 

2947.04 

-27.37 

92.51 

253.57 

77.49 

6 31  7 

2347,0 

-20.02 

84  .00 

100.00 

1 51  47 

3697.92 

-0.01 

139.45 

245.93 

61.10 

2 53  25 

3097.9 

-11  .01 

132.71 

110.00 

7 43  17 

2560.26 

-33.42 

64.93 

254.01 

02.35 

0 26  5 

1960.3 

-34.11 

55.75 

110.00 

2 6 50 

3650.26 

-2.77 

132.62 

242. Tl 

55.92 

3 7 40 

3050.3 

-7.23 

126.36 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7399  TRA  3.0600  TC3-1 .9504  BAU  .6433  SCT  6244.1  SCR  501.6  503  770.0  ST  3512.5  SR  214.1  SS  2075.9 

ROE  .1453  RRA  -.3396  RC3  .1730  FAU  .04070  RRT  -.6407  RRT  -.6397  RTF  .9917  CRT  .4456  CRS  -.4210  CST  -.9996 

FOE  3,8794  FRA  5.8724  FC3- 1.7220  BSP  19935  SCB  6264.3  R23  .0023  R13  -.9918  LSA  4080.8  MSA  198.4  SSA  12.7 

0OE  2,7437  BRA  3.8036  BC3  1.9661  FSP  -2062  SCI  6252.4  SC2  304.6  THA  177.04  ELI  3513.0  EU2  191.6  AlF  1,56 

LAUNCH  DATE  NOV  24  1960  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUN  24  1969 


HELIOCENTRIC  CONIC  DISTANCE  579.452 


RL  147.60 

LAL 

.00 

LOL  61.70 

VL  27 . 704 

CAL  7.71 

A7L  66.69 

HCA  250.26 

SMA  129.43 

ECC  .19366 

INC 

3.1069 

VI 

30.169 

RP  100.94 

LAP 

-3.04 

LOP  320.03 

VP  37.566 

GAP  6.40 

AZP  90.63 

TAL  143,09 

TAP  42.15 

RCA  104.37 

APO 

154.50 

V2 

34 .786 

RC  112.044 

CL 

17.09 

CP  6.54 

ZAL  37,10 

7*P  J4«.7J  CTS  11. J4 

ZAE  123.66 

ETE  174,36 

ZAC  03.00 

ETC 

166.50 

CLP 

-149.35 

PLANETOCENTRIC  CONIC 

C3  25 , 700 

VHL 

5.077 

OLA  26.75 

RAL  19.59  RAO  6566.0 

VEL  12.131 

PTH  2.17 

VHP  5.006 

OPA  -.79 

RAP 

350.21 

ECC 

1 .4243 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

50  32 

3320.11 

-24.06 

119.56 

254.29 

74.61 

4 46 

0 

2720.1 

>25.95 

111.41 

90.00 

1 

5 34 

3060.04 

-10.47 

153.25 

240.66 

63.54 

2 10 

2 

3260.0 

13.94 

146.29 

100.00 

5 

43  50 

2962.42 

-27.15 

93.53 

255.15 

76.99 

6 33 

21 

2362.4 

20.67 

85.06 

100.00 

1 

54  49 

3700.96 

-7.65 

140.06 

247.36 

6]  .01 

2 56 

30 

3109.0 

11  .46 

133.35 

110.00 

7 

45  29 

2502.20 

-33.29 

65.99 

256.49 

01.74 

0 20 

31 

1902.2 

>34.07 

56.84 

110.00 

2 

9 40 

3661 .95 

-2.33 

133.23 

244.06 

55.09 

3 10 

50 

3061 .9 

-6.79 

126.98 

DIFFERENTIAL  CCRRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.0561 

TRA 

4.0054 

TC3-1 .0969 

BAU  .6560 

SCT  6363.6  SCR 

475.4  SC3 

713.2 

ST  3576.3 

SR 

232.4 

SS 

1988.9 

ROE  . 1 760 

RRA 

-.3102 

RC3  .1554 

FAU  .04291 

RRT  - 

.5733  RRF  - 

.5713  RTF 

.9913 

CRT  .5450 

CRS 

-.5216 

CST 

-.9996 

FOE  3.6225 

FRA 

5.5560 

FC3-1 .4400 

BSP  20495 

SCB  6401.5  R23 

.0011  R13  - 

.9913 

LSA  4093.0 

MSA 

201 .4 

SSA 

12.7 

BOE  2.0615 

BRA 

4 .0970 

0C3  1.9033 

FSP  -2630 

SCI  6369.6  SC2 

309.2  THA  177.55 

ELI  3570.5 

ELZ 

194  ,8 

ALF 

2.03 

17J 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL.  4.  1968-69) 


LAUNCH  OATC  NOV  2A  1966  FlI&HT  TJNC  214.00  ARRIVAL  CAT£  JUN  26  1969 

HCtlOCCNTRIC  CONIC  DISTANCE  585.359 

fft  147.68  LAt  .00  LOt  61.78  Vt  27.769  CAL  8.01  A7L  86.84  HCA  261.42  SNA  129.35  ECC  .19793  INC  3.1556  VI  30.169 

RP  108.93  LAP  -3.12  LOP  323.19  VP  37.557  CAP  6.96  A7P  90.47  TAL  143.25  TAP  44.68  RCA  103.73  APO  154.93  V2  34.789 

RC  115. 239  GL  16.86  CP  6.16  7AL  36.51  7AP  150.98  ETS  11  .52  7AE  122.63  ETC  174.71  7AC  84 .87  ETC  166.51  CLP-151.58 

planetocentric  conic 

C3  27.232  VHL  5.218  OLA  26.75  RAL  ^.25  RAO  6568.1  VEL  12.190  PTH  2.19  VHP  5.258  OPA  -.77  RAP  351.21  ECC  1 .4482 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 53  9 3341  .77  -23.81  120.50  255.92  74,21  4 48  50  2741  .8  -25.75  112.37 

90.00  1 813  3881.55  -10.06  154.03  250.36  63.39  21255  3281 .6  -13.55  147.09 

100.00  5 46  35  2976.06  -26.94  94.49  256.83  76.53  6 36  II  2376.1  -28.53  86.05 

100.00  1 57  28  3722.50  -7.20  140.82  248.83  60.91  2 59  30  5122.5  -11.02  134.12 

110.00  748  6 2595.82  -33.15  67.03  258.24  81.15  8 3l  22  1995.8  -34.02  57.90 

no. 00  2 1 2 26  3675.50  -1.81  133.94  245.51  55.86  3 1 3 4 2 3075.5  -6.28  1 27.70 

differential  CCRRECTIONS  MIO-COURSC  EICECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACY 

TOE  2.9701  TRA  4.3098  TC3-1 .8258  6AU  .6667  SCT  6507.5  SCR  454.5  SC3  654,7  ST  3628.3  SR  251.1  SS  1907,2 

ROE  .2055  RRA  -.2983  RC3  .1394  FAU  .03762  RRT  -.5020  RRF  -.4992  RTF  .9909  CRT  .6155  CRS  -.5933  CST  -.9996 

FOE  3,3885  FRA  5.2718  FC3- 1.1 960  BSP  21000  SCO  6523.3  R23  -.0001  R1 3 -.9909  LSA  4101.6  MSA  204.2  SSA  12.8 

60E  2.9772  BRA  4.3201  BC3  1.8311  FSP  -2418  SGI  651 L5  SG2  392.8  THA  177.98  ELI  3631  .6  EL2  197,7  ALF  2.4  5 

LAUNCH  DATE  NOV  24  1968  FLIGHT  TIME  216.00  ARRIVAL  DATE  JUN  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  591 .226 


RL  147.68 

LAL 

.00 

LOL  61,78 

VL  27,753 

CAL  8.34 

A2L  86.80 

HCA 

264.58 

SNA 

129.22 

ECC  .20258 

INC  3.2036 

VI 

30.169 

RP  108.92 

LAP 

-3.19 

LOP  326.36 

VP  37.548 

CAP  7.44 

ATP  90.30 

tal 

142.60 

T4P 

47.19 

RCA  103.04 

APO  155.40 

V2 

34.792 

RC  117.630 

GL 

16.60 

GP  5.81 

7AL  35.90 

2AP  153.10  ETS  11.94 

7AE 

121.70 

ETE 

175.01 

7AC  85.98 

ETC  166.46 

CLP 

-153.69 

Planetocentric  conic 

- 

C3  28.850 

VHL 

5.371 

DL*  ?6.7S  WL  20.93  RAO  6569.2 

vtu  12.257 

PTH 

2.21 

VHP 

5.524 

OPA  -.67 

RAP  352.32 

ECC 

1 .4748 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

56  33 

3353.91 

-23.59 

121.32 

257.64 

73.86 

4 

52  27 

2753.9 

-25.58 

113.21 

90.00 

1 

10  17 

3898.18 

-9.55 

154.96 

251.90 

63.21 

2 

15  15 

3298.2 

-13.07 

148.07 

% 

100.00 

5 

49  47 

2988.87 

-26.73 

95.39 

258.58 

76.10 

6 

39  36 

2388.9 

-28.38 

86.97 

100.00 

1 

59  44 

3738.46 

-6.67 

141. rj 

250.36 

60.79 

3 

2 2 

3138.5 

-10.51 

135.03 

110.00 

7 

51  7 

2609.20 

-33.00 

68.05 

260.07 

80.55 

8 

34  36 

2009.2 

-33.96 

58.94 

- 

110.00 

2 

14  53 

3690.89 

-1.22 

134. T4 

246*99 

55.84 

3 

16  24 

3090.9 

-5.69 

228.51 

differential  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  CRBIT  DETERMINATION  ACCURACY 

TOE  3.0869  TRA  4,5477  TC3-1 .7407  BAU  .6731  SCT  6621 .2  SCR  437,7  SC3  602.2  ST  3674.4  SR  269.0  SS  1833.0 

ROE  .2340  RRA  -.2795  RC3  .1245  FAU  .03253  RRT  -.4282  «RF  -.4245  RTF  .9904  CRT  .6663  CRS  -.6453  CST  -.9996 

FOE  3.1810  FRA  5.0215  FC3  -.9762  BSP  21366  SCB  6635.7  R23  -.0013  R13  -.9904  LSA  4109.9  MSA  206.5  S54  12.8 

60E  3.0958  BRA  4.5562  BC3  1,7452  FSP  -2214  SCI  6623.9  SC2  395.4  THA  178.37  ELI  3678.8  El2  200.3  AlF  2.80 


launch  DATE  NOV  24  1968  FLIGHT  TIME  218.00  ARRIVAL  DATE  JUN  30  1969 


heliocentric 

: CONIC 

DISTANCE  597.046 

RL  147.68 

LAL  .00 

LOL  61.70 

VL  27,737 

GAL  8.70 

ATl  86.75 

HC4  267.73 

SMA  129. n 

ECC  .20765 

INC 

3.2511 

VI  30.169 

RP  108.91 

LAP  -3.25 

LOP  329.53 

VP  37.540 

GAP  7,95 

ATP  90.13 

tal  141.94 

TAP  49.68 

RCA  102.30 

APO 

155.91 

V2  34.796 

RC  1^.015 

GL  16.31 

GP  5.50 

TAL  35.27 

7AP  155.10 

ETS  12.42 

TAE  120.86 

ETE  175.28 

7AC  87.19 

ETC 

166.41 

ClP-155.67 

- 

Planetocentric  conic 

C3  30.654 

VHL  5 . 537 

OLA  26.68 

RAL  21 ,64 

R40  6368.2 

VEL  12.330 

PTH  2.22 

VHP  5. 

.804 

DPA  -.48 

RAP 

353.51 

ECC  1.5045 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ  2 LONG 

90.CK} 

4 0 40 

3364.71 

-23.38 

122.04 

259.45 

73.36 

4 56 

45 

2764.7 

- 

25.41 

M3. 96 

90.00 

1 11  46 

3917.78 

-8.94 

156.11 

253.48 

63,02 

2 17 

4 

3317.8 

- 

•12.49 

149.23 

100.00 

5 53  30 

3000.96 

-26.53 

96.23 

260.40 

75.70 

6 43 

31 

2401 .0 

28.24 

87.84 

100.00 

2 1 38 

3756,75 

-6.06 

142.73 

251.93 

60.67 

3 4 

14 

3156.8 

-9.92 

136.07 

110.00 

7 54  29 

2622.41 

-32.85 

69.03 

261.97 

79.97 

8 38 

11 

2022.4 

•33.89 

59.97 

110.00 

2 17  8 

3708.07 

-.56 

133.64 

248.52 

55.82 

3 18 

56 

3108.1 

-5.04 

129.42 

differential  CORRECTIONS' 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  3.1989 

TRA  4.7923 

TC3-1.6546 

BAU  .6796 

SCT  6717.2  SCR  - 

424.4  SC3 

554.2 

ST  3706.0 

SR 

286.0 

SS  1760.9 

ROE  .2620 

RRA  -.2611 

RC3  .1110 

FAU  .02817 

RRT  - 

.3530  RRT  - 

.3485  RTF 

.9900 

CRT  .7043 

CRS 

-.6843 

CST  -.9996 

FOE  2.9874 

FRA  4,7922 

FC3  -.7956 

BSP  21788 

see  6730.6  R23  - 

.0023  R13  - 

.9900 

LSA  4107.7 

MSA 

208.5 

SSA  12.7 

BOE  3.2096 

BRA  4.7994 

8C3  1.6583 

FSP  -2039 

SCI  6718.9  SC2 

397.0  THA  178.72 

ELI  3711.4 

El2 

202.7 

ALF  3.12 

Launch  date  nov  24  1968  flight  time  220.00  arrival  date  jul  2 1969 


HELIOCENTRIC  CONIC 
RL  147.68  LAL  *00 

LOL  61 .78 

OI^MKC  602.616 
VL  27.720  CAL  9.09  A2L  66.70  HCA 

270.91 

SMA 

128.99 

RP  108.89 

LAP  -3.30 

LOP  332.70 

VP  37.532 

CAP  6.47 

ATP  89.95 

tal 

141.26 

TAP 

52.17 

RC  122.394 

CL  15.99 

CP  5.22  2*L  34.62 

ZAP  156.99  ETS  12.95 

TAC 

120.10 

ETE 

175.52 

planetocentric  conic 

C3  32.670  VHL  5.7l6  OLA  26.60  RAL  22.36  RAO  6568.3 

VEL  12.411 

PTH 

2.24 

VHP 

6.100 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

90.00 

4 5 27 

3374.37 

-23.19 

122.69 

261.35 

73.28 

5 

1 41 

90.00 

1 12  45 

3940.15 

-8.25 

157.38 

255.10 

62.82 

2 

18  25 

iOO.OO 

5 57  43 

3012.46 

-26,34 

97.03 

262.30 

75.33 

6 

47  55 

100.00 

2 3 10 

3777.30 

-5.37 

143.86 

253.54 

60.55 

3 

6 7 

110.00 

7 58  11 

2635.53 

-32.69 

70.04 

263.94 

79.41 

8 

42  6 

110.00 

2 19  12 

3726.99 

.16 

136,62 

250.10 

55.82 

3 

21  19 

differential  corrections 

TDC  3.3118  TRA  5.0501  TC3-1.5615  SAU  .6834 
ROE  .2896  RRA  -.2430  W3  .0986  FAU  .02415 
FDE  2.8120  FRA  4.5871  FC3  -.6401  BSP  22165 
BOE  3,3244  BRA  5.0560  6C3  1.5646  FSP  -1881 


MIO-COUWC  £«CUT1CN  ACCURACY 
SCT  6801.7  SCR  413.8  SC3  510.6 
RRT  -.2772  WF  -.2721  RTF  .9896 
see  6814.3  R23  -.0033  «13  -.9896 
SCI  6802.7  SC2  397.5  THA  179.03 


ECC  .21316  INC  3.2983  VI  30.169 

RCA  101.50  APO  156.49  V2  34 .800 

7AC  88.48  ETC  166.37  CtP-157.56 

OPA  -.22  RAP  354.78  ECC  1.5377 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2774.4  -25.26  114.63 

3340.2  -11,83  150.54 

2412.5  -28.10  88.67 

3177.3  -9.26  137.23 

2035.5  -33.81  60.98 

3127.0  -4.33  130.41 

ORBIT  determination  ACCURACY 
ST  3729.5  SR  301.6  SS  1693.6 

CRT  .7332  CRS  -.7141  CST  -.9996 

LSA  4101.7  MSA  2J0.2  SSA  12.6 

ELI  3736.1  El2  204.7  ALF  3.40 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  NOV  25  1968  FLIGHT  TIME  70.00  ARRIVAL  DATE  FE6  3 1969 


HELIOCENTRIC  CONK  DISTANCE  125, 3A6 


RL  147.66 

LAL  .00 

La  62.80 

VL  14. 780 

GAL 

34.86 

AZL  88.03 

HCA  31 .02 

SMA 

84.04 

ECC  .84412 

INC  1 .9716 

VI 

30 . 1 74 

RP  107.63 

LAP  1 .02 

LOP  93.80 

VP  29.783 

GAP  - 

56.04 

AZP  88.31 

TAL  172.24 

TAP 

203.26 

RCA  13.10 

APO  154.98 

V2 

35.210 

RC  95.312 

CL  1.19 

CP  -.84 

7AL  64.11 

ZAP 

37.12 

ETS  176,92 

7AE  129.89 

ETE 

184.52 

7AC  47.52 

ETC  157.75 

CLP 

37.11 

PLANETOCENTRIC  CONIC 

C3  402.939 

VHL  20.073 

CLA  .57 

RAL  358.33 

RAO  6572.1 

VEL  22.896 

PTH  3.27 

VHP 

30.790 

OPA  -20.97 

RAP  314.36 

ECC 

7.6314 

LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 54  5 

2838.31 

-28.28 

84 

.62 

264.29 

91.41 

7 

41  24 

2238.3 

-27.79 

75.99 

90.00 

19  0 37 

5446.79 

28.20 

250 

1.98 

263.67 

87.29 

20 

31  24 

4846.8 

27.52 

242 . 38 

100.00 

8 15  42 

2575 .07 

-29.86 

65 

.22 

264 .24 

91  .54 

8 

58  37 

1975.1 

-29.32 

56.45 

100.00 

20  21  42 

5185.27 

29.77 

231 

.66 

263.59 

87,14 

21 

48  7 

4585.3 

29.05 

222.93 

110.00 

9 24  33 

2359.54 

-34,14 

48 

.71 

264.09 

92.91 

10 

3 53 

1759.5 

-33.50 

39.52 

110.00 

21  29  20 

4973.56 

34.04 

215 

.32 

263.32 

86.71 

22 

52  13 

4373.6 

33.21 

206.18 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9669 

TRA-2.2782 

TC3  -.1068 

0AU  .5762 

SCT  826.3  SCR 

458.5  SC3 

22.5 

ST  338.2 

SR  409.4 

SS 

340.5 

ROE-1 .4164 

RRA  .7520 

RC3  -.0064 

FAU  .01059 

RRT  - 

.0449  RRF 

.0400  RTF  - 

.6176 

CRT  .7152 

CRS  .7675 

CST 

.9952 

FOE  .3849 

FRA  .7648 

FC3  -.0227 

BSP  1998 

see  1 

945.0  R23 

.0000  R13 

.6177 

LSA  589.6 

MSA  223.7 

SSA 

14. 1 

BOE  1.7150 

BRA  2.3991 

BC3  .1070 

FSP  -46 

SCI  826.7  SC2 

457.8  THA  177.94 

ELI  493.5 

El2  196.1 

ALF 

52.52 

tAUNCH  DATE  NOV  25  1968 

Flight  time 

72.00 

ARRIVAL  DATE 

FEB 

5 1969 

HELIOCENTRIC  CONIC 

DISTANCE  130. 

J65 

RL  147.66 

LAL  .00 

La  62.60 

VL  15.602  CAL 

33.10 

AZL  87.87  HCA  34.26 

SMA 

85.39 

ECC  .81935 

INC  2.1271 

VI 

30.174 

RP  107,60 

LAP  1 .20 

LOP  97.03 

VP  30.209  CAP  - 

53,58 

AZP  88.24 

TAL  171.30 

tap 

205.56 

RCA  15.43 

APO  155.36 

V2 

35.210 

RC  93.090 

CL  1 .44 

CP  - .86 

7AL  62.69 

ZAP 

35.58 

ETS  176.91 

ZAE  129.66 

ETE 

184.86 

ZAC  49.13 

ETC  158.36 

CLP 

35.57 

PLANETOCENTRIC  CONIC 

C3  371.136 

VHL  19.265 

OLA  1.37 

RAL  359.53 

RAO  6572.0 

VEL  22.191 

PTH  3.24 

VHP  29.723 

OPA  -20.57 

RAP  316.13 

ECC 

7,1000 

LNCK  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 52  59 

2854.73 

-28.31 

85.82 

265.28 

90.81 

7 

40  34 

2254.7 

-27.89 

77.10 

90.00 

19  11  17 

5413.98 

28.07 

248 

.59 

263.82 

86.10 

20 

41  31 

4814.0 

27.23 

240.02 

100.00 

8 14  58 

2590.30 

-29.88 

66 

.35 

265.25 

90.94 

8 

58  8 

1990.3 

-29.43 

57.57 

100.00 

20  32  0 

5153.64 

29.64 

229 

.32 

263.69 

85.92 

21 

57  55 

4553.6 

28,76 

220.63 

110.00 

9 24  40 

2372.12 

-34.16 

49.69 

265.15 

91.35 

10 

4 12 

1772.1 

-33.60 

40.49 

110.00 

21  38  47 

4944.59 

33.91 

ei3.07 

263.31 

85.39 

23 

I 11 

4344.6 

32.90 

203.90 

differential  03RRECTIONS  MIO-COURSe  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9754 

TRA-2.3041 

TC3 

-.1142  BAU 

.5677 

SCT 

864.6  SCR 

464,5 

SC3 

24.3 

5T 

355.8 

SR 

414.3 

SS 

356.6 

ROE- 

1.3735 

RRA 

.7336 

RC3 

-.0074  FAU 

.01057 

RRT 

-.0458  RRF 

.0410  RTF 

-.6365 

CRT 

.7138 

CRS 

.7686 

CST 

.9950 

FOE 

.4015 

FRA 

.7931 

FC3 

-.0247  asP 

2124 

see 

981.5  R23 

-.0001 

R13 

.6364 

LSA 

610.2 

MSA 

229.8 

SSA 

14.3 

BOE 

1.6862 

BRA  2.4180 

BC3 

.1144  FSP 

-50 

SCI 

864.9  SC2 

463.8 

THA 

178.02 

ELI 

506.7 

El2 

203.8 

ALF 

51  .04 

launch 

DATE 

NOV  25  1968 

flight  TIME 

74.00 

arrival 

CATE 

FE8 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  135, 9?3 

RL  147.66  LAL  .00  LOL  62.80  VL  16,379  GAL  31.49  A7L  87,74  MCA  37.50  SMA  86.78  ECC  .79419  INC  2,2587  VI  30.174 

RP  .107.58  LAP  1.37  LOP  100.27  VP  30.625  CAP  -51 .25  A7P  88.21  TAl  170.36  TAP  207.86  RCA  17.86  APO  1 55.69  V2  35.225 

RC  90.872  CL  1.71  CP  -.88  7AL  61  .33  7AP  34.06  ETS  176,90  7AE  129.50  ET£  185.22  7AC  50.76  ETC  158.94  CLP  34.05 

PLANE TOCENTRIC  CONIC 

C3  342,033  VHL  18.494  CLA  2.15  RAL  .68  RAO  6571.9  VEL  21.525  PTH  3.22  VHP  28.684  OPA  -20.13  RAP  317.91  ECC  6.6290 


LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 51 

45 

2870.45 

-28.32 

86.97 

266.19 

90.23 

7 

39  35 

2270.4 

-27.98 

78.32 

90.00 

19  21 

43 

5380.97 

27,89 

246.19 

263.90 

84.91 

20 

51  24 

4781 .0 

26.89 

237.66 

. 100.00 

8 14 

6 

2604.84 

-29.89 

67.43 

266.18 

90.37 

8 

57  30 

2004.8 

-29.52 

50.65 

100.00 

20  42 

3 

5121 .81 

29.46 

226.97 

263.73 

84.69 

22 

7 25 

4521  .8 

20.41 

218.32 

110.00 

9 24 

38 

2384,03 

-34.18 

50.62 

266.13 

90.77 

10 

4 22 

1784.0 

-33.69 

41  ,41 

110.00 

21  48 

0 

4915.38 

33.73 

210.81 

263.24 

84.06 

23 

9 55 

4315.4 

32.54 

201  .77 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9859 

TRA-Z.3304 

TC3 

-.1218  BAU 

.5583 

SCT 

904.4  SCR 

470.0 

SC3  26.1 

ST 

374.3 

SR 

418.7 

SS 

372.9 

ROC- 

-1  .3344 

RRA  .7143 

RC3 

-.0085  FAU 

.01057 

ART 

-.0466  RRF 

.0420 

RTF  -.6543 

CRT 

.7123 

CRS 

.7696 

CST 

.9940 

FOE 

.4183 

FRA  .8219 

FC3 

-.0268  BSP 

2259 

see 

1019.2  R23 

-.0002 

R13  .6544 

LSA 

631  .4 

MSA 

235.7 

SSA 

14  .6 

BOE 

1 .6579 

BRA  2.4374 

0C3 

.1221  FSP 

-55 

SC] 

904.7  SC2 

469.3 

THA  178.10 

Eli 

520.3 

EL2 

211  .4 

ALF 

49.48 

LAUNCH 

DATE  NOV  25  1 968 

flight  time 

76.00 

ARRIVAL 

CATE 

FEB 

9 1969 

►CLIOCENTRIC  CONIC  DISTANCE  141  .412 

RL  147.66  UL  .00  LOL  62.80  VL  17, )H  CAL  30,01  A7t  87.63  HCA  40.74  SHA  88.19  ECC  .76881  INC  2.3724  Vi  30.174 

RP  107.56  LAP  1.55  LOP  103.51  VP  31 .030  CAP  -49.04  ATP  88.20  TAL  169.43  TAP  210.16  RCA  20.39  APO  155.99  V^  35.232 

RC  88.659  CL  1.98  CP  -.90  7AL  60.01  7AP  32.58  £T5  176.88  7AE  129.40  ET£  185.59  7AC  52.42  ETC  159.49  ClP  32.57 

planetocentric  conic 


C3  315.362 

VHL 

17.758 

OLA  2.93 

RAL  1.70 

RAO  657J . 

.8  VEL  20.897  PTH  3.19 

VHP 

27.679 

OPA  -19.68 

RAP 

319.71 

ECC 

6.1901 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  L4T 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

50  22 

2885.47 

-28.32 

88.07 

267.00 

89.68 

7 

58 

28 

2285.5 

-28 .06 

79.42 

90.00 

19 

31  54 

5347.71 

27,67 

243,78 

265.90 

83.72 

21 

J 

2 

4747.7 

26.51 

235.31 

100.00 

8 

13  5 

2618.69 

-29.89 

68.46 

267,01 

89.83 

8 

56 

43 

2018.7 

-29.60 

59.67 

100.00 

20 

51  53 

5089.73 

29.24 

224.61 

263,70 

83.47 

22 

16 

42 

4489.7 

28.02 

216.02 

110.00 

9 

24  28 

2395.28 

-34.18 

51.50 

267.01 

90.26 

10 

4 

23 

1795.3 

■33.77 

AZ.2B 

110.00 

21 

56  59 

4885.91 

33.49 

208.54 

265.10 

82.74 

23 

18 

25 

4285.9 

32.13 

199.57 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9925 

TRA- 

•2.3570 

TC3  -.1297  BAU  .5404 

SCT 

945.8  SCR 

474.9  SC3 

28.1 

ST  393.6 

SR 

422.6 

SS 

389.7 

ROE-1 .2931 

RRA 

.6941 

RC3  -.0097  FAU  .01058 

RRT 

-.0475  RRT 

.0428  RTF  - 

.6718 

CRT  .7109 

CRS 

.7705 

CST 

.9946 

FOE  .4354 

FRA 

.8511 

FC3  -.0290 

BSP  2398 

sea 

1058.4  R25 

-.0004  R13 

.6719 

LSA  653.4 

MSA 

241  .3 

SSA 

14.8 

BOE  1.6301 

BRA 

2.4571 

BC3  .1301 

FSP  -60 

SCI 

946.2  SC2 

474.2  THA  178.18 

ELI  534.4 

EL2 

218.9 

alf 

47.86 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  OATC  NOV  25  i965  TlICHT  TJHE  70.00  ARRIVAL  CATE  FE6  II  1969 

HELI0CCNT«IC  CONIC  OISTANCC  J47. 02A 

ffL  147.66  UAL  .00  LOL  62.00  VL  J7.0OI  CAL  20.64  A/L  07.53  HCA  43.90  SMA  09.63  CCC  .74339  INC  2. 4721  vi  30.174 

ffP  107.54  LAP  1.72  LOP  106.75  VP  31.423  CAP  -46.95  A7P  00.22  TAL  160.49  TAP  212.47  RCA  23.00  APO  156.25  V2  35.230 

RC  06.453  CL  2.26  OP  -.92  7Al  50.74  7AP  3l.ll  CTS  176.05  7AE  129.36  ETC  105.99  ?AC  54.12  ETC  160.02  CLP  31.10 

PlanETOCENTRIC  CONIC 

C3  290.007  VHL  17.055  CLA  3.70  RAl  2.04  RAD  657|.7  V£L  20.303  PTH  3.16  VHP  26.705  CPA  -19.21  RAP  321.53  ECC  5.7073 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LOnC  Inj  RT  ASC  INJ  A7MTH  INJ  TIME  PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 40  51  2099.03  -20.31  09.12  267.73  89.16  7 37  ij  2299.8  -20.12  00.46 

90.00  19  41  52  5314.16  27.39  241.36  263.05  02,54  21  10  26  4714.2  26.00  232.94 

100.00  0 11  55  2631.07  -29.09  69.44  267.76  09.32  0 55  47  2031.9  -29.66  6064 

100.00  21  1 29  5057.35  20.96  222.24  263.61  82.25  22  25  46  4457.3  27.59  2l3.7j 

110.00  9 24  0 2405.05  -34.10  52.32  267.00  09.77  10  4 u 1805.9  -33.84  43.09 

110.00  22  5 45  4056.13  33.21  206.26  262.90  81.41  23  26  4]  4256.1  31.67  197.37 

OIFFERENTIAL  corrections  MiC-COUffSE  EXECUTION  ACCURACY  ORBIT  CETERMJNA TION  ACCURACY 

TOE-I.OOll  TRA-2.3035  TC3  -.2370  6AU  .5377  SCT  900.9  SCR  479.2  SC3  30.3  ST  413.0  SR  425.9  5S  406.7 

ROE-1.2516  RRA  .6732  RC3  - .011 1 FAU  .01060  RRT  -.0470  RRF  .0436  RTF  -.6886  CRT  .7095  CRS  .7714  CST  .9944 

FOE  .4529  FRA  .8800  FC3  -.0316  6SP  2545  SCO  1090.9  R23  -.0006  R13  .6887  LSA  676.1  MSA  246.5  SSA  15.0 

BOE  1.6027  BRA  2.4760  BC3  .1303  FSP  -66  SCI  909.3  SC2  470.4  THA  178.27  ElI  549.1  El2  226.2  AlF  46.16 

LAUNCH  GATE  NO/  25  1960  PlICHT  TINE  00.00  ARRIVAL  DATE  FEB  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  152.751 

RL  147.66  LAL  .00  LOL  62.00  VL  10.452  CAL  27,36  A2t  07.44  HCA  47.22  SNA  91.08  ECC  .71805  INC  2.5607  vj  30.174 

RP  207.53  LAP  1 .00  LOP  109.99  VP  3l  .002  CAP" '44 .96  ATP  00.26  TAL  167.57  TAP  214 .79  RCA  25.68  APO  156.48  V2  35.243 

RC  04.254  CL  2.56  CP  -.95  TAL  57,52  TAP  29.67  ETS  276.00  TAE  129.40  £T£  206.40  TAC  55.83  ETC  160.52  CLP  29.65 

PLANETOCENTRIC  CONIC 

C3  260.405  VML  16.303  OLA  4.46  RAL  3.06  RAO  6571.6  VEL  19.741  PTH  3.12  VHP  25,762  DPA  -18. 7j  RAP  323.36  ECC  5.4173 


LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

6 47  JO 

2913.52 

-20.29 

90.12 

260.37 

08.65 

7 35  44 

2313.5 

-28 . 1 7 

81  .46 

90.00 

19  51  30 

5200.20 

27,07 

230.94 

263.72 

01.36 

21  19  30 

4600.3 

25.60 

230.58 

_ 

100.00 

a 10  37 

2644.40 

-29.07 

70.37 

260.41 

00.03 

0 54  41 

2044.4 

-29. 7 j 

61 .57 

100.00 

21  10  52 

5024.63 

20.64 

219.06 

263.45 

01.04 

22  34  37 

4424.6 

27.10 

211  .40 

- 

110.00 

9 23  39 

2415.70 

-34.10 

53.10 

260.49 

09.31 

10  3 55 

1015.0 

-33.90 

43.06 

110.00 

22  14  29 

4026.02 

32.09 

203.97 

^2.63 

00.10 

23  34  45 

4226.0 

31 .17 

195.17 

OIFFERENTIAL  COWECTJONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .0094 

TRA- 

-2.4096  TC3 

-.1461  0AU 

.5263 

SCT 

1033.6  SCR 

402.0 

SC3 

52.5 

ST 

434.9 

SR 

420.7 

S5 

424.1 

5 

ROC- 

1.2100 

RRA 

.6517  RC3 

-.0126  FAU 

.01064 

RRT 

-.0402  RRT 

.0442 

RTF 

- . 7040 

CRT 

.7001 

CRS 

.7723 

CST 

.9942 

1 

FOE 

.4707 

FRA 

.9111  rc3 

-.0543  BSP 

2705 

SCO 

1140.0  R23 

-.0007 

R13 

.7049 

LSA 

699.5 

MSA 

251  .5 

SSA 

15.2 

I 

BOE 

1.5750 

0RA 

2.4962  0C3 

.1467  FSP 

-72 

SCI 

1033.9  SC2 

402.0 

THA 

178.35 

ELI 

564.4 

El2 

233.3 

ALF 

44.42 

laiwch 

DATE 

NOV 

25  1960 

fli(;ht  time 

82.00 

ARRIVAL 

DATE 

FE6 

15  1969 

174 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69 


L^IUNCH  DATE  NOV  25  2 966 


Flight  time  S6,oo 


ARRIVAL  DATE  FE6  19  1969 


HELIOCENTRIC  CONIC 

RL  247.66  LAL  .00  LOL  62.60  VL  20.169 

RP  207.49  LAP  2.33  LOP  119.73  VP  32.652 

RC  77.721  GL  3.53  GP  -1.05  7AL  54.14 

PLANE TOCENTRIC  CONIC 


DISTANCE  170.555 

OAL  23.95  A7L  67.22  MCA  56.96  SNA  95.47  ECC  .64364  INC  2.7601  VI 
GAP  -39.51  A7P  66.46  TAL  164.65  TAP  221.61  RCA  34.02  APO  156.93  V2 
7AP  25.44  ETS  176.57  7AE  129.91  ETE  167.76  7AC 


30.174 
35.254 

61  .12  ETC  161 .87  CLP  25.42 


C3  211.203 

VHL  14.533 

OLA  6.7J 

RAL  6.62 

RAD  6571.2 

VEL  16.235 

PTH  3.02 

VHP  23.096 

OPA  -17.10 

RAP  326.90 

ECC  4.4759 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 41  6 

2950.66 

-26.20 

92.65 

269.74 

67.29 

7 30  19 

2350.9 

-26.26 

64.19 

90.00 

20  19  45 

5176.16 

25.79 

231.56 

262.96 

77,69 

21  46  1 

4576.2 

23.67 

223,45 

100.00 

6 5 41 

2676.20 

-29.60 

72.66 

269.63 

67,51 

6 50  19 

2076.2 

-29.63 

64.06 

100.00 

21  37  53 

4924.07 

27.36 

212.67 

262.60 

77,46 

22  59  57 

4324 . 1 

25.36 

204.44 

110.00 

9 21  14 

2441 .74 

-34.14 

55.12 

270.02 

66.11 

10  1 56 

1641  .7 

-34.02 

45.66 

110.00 

22  36  49 

4733.30 

31.59 

197.05 

261.46 

76.20 

23  57  42 

4133.3 

29.37 

166.55 

DIFFERENTIAL  CORRECTIONS 
TOE-1,0366  TRA-2.4 
R0€-i.0852  RRA  .! 

FOE  .5276  FRA  1 ,C 
BOE  1.5007  BRA  2.5544  BC3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1725 

BAU 

.4696 

SCT 

1160.2  SCR 

469.4 

SC3 

40,5 

ST 

504.9 

SR 

433.5 

SS 

479.3 

RC3 

-.0161 

FAU 

.01065 

RRT 

-.0479  RRF 

.0451 

RTF 

-.7496 

CRT 

.7049 

CRS 

.7752 

CST 

.9935 

FC3 

-.0445 

BSP 

3162 

see 

1277.7  R23 

-.0010  R13 

.7497 

LSA 

776.4 

MSA 

263.7 

SSA 

15.7 

BC3 

.1735 

FSP 

-93 

SCI 

1160.5  SC2 

466.6 

THA 

176.63 

ELI 

615.9 

El2 

252,1 

alf 

36.67 

launch  date  NOV  25  1966 


FLIGHT  TIME  86.00 


arrival  DATE  FEB  21  1969 


HELIOCENTRIC  CONIC 

DISTANCE  176.677 

RL  147.66 

LAL  .00 

La  62.60 

VL  20.702 

CAL  22.93 

A7L  67.16 

HCA 

60.21 

SMA  96.94 

ECC  .61966 

INC  2.6422 

VI 

30.174 

RP  107.46 

LAP  2.47 

LOP  122.97 

VP  33.173 

CAP  -37.66 

ATP  66.59 

TAL 

163.97 

TAP  224.16 

RCA  36.67 

APO  157.01 

V2 

35.256 

RC  75.571 

CL  3.66 

CP  -1.06 

2AL  53,11 

2AP  24.07 

ETS  176.45 

7AE 

130.23 

ETC  166.27 

7AC  62.92 

ETC  162.27 

CLP 

24.05 

PLANETOCENTRIC  CONIC 

C3  195.060 

VHL  13.967 

OLA  7.45 

RAL  7,46 

RAO  6571.1 

VEL  17.786 

PTH 

2.99 

VHP  22.259 

OPA  -16.53 

RAP  330.76 

ECC 

4.2105 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 36  45 

2962.19 

'26,16 

93.66 

270.02 

66.66 

7 26  6 

2362.2 

-26.29 

65.02 

90.00 

20  26  46 

5140.49 

25.26 

229.11 

262.62 

76.76 

21  54  27 

4540.5 

23,19 

221  .05 

100.00 

a 3 40 

2666.31 

-29.77 

73.63 

270.11 

67.11 

6 46  29 

2066.3 

-29.65 

64.63 

100.00 

21  46  32 

4669.61 

26.63 

210.24 

262.20 

76.29 

23  8 2 

4269.6 

24.67 

202.10 

110.00 

9 20  5 

244^.19 

-34.12 

55.71 

270.34 

67.76 

10  0 54 

1649.2 

-34.05 

46.46 

110.00 

22  46  37 

4701.49 

31 .05 

194.73 

260.97 

74,92 

24  4 59 

4101.5 

26.67 

166.34 

TC3 

-.1635 

6AU 

.4614 

RC3 

-.0202 

FAU 

.01090 

FC3 

-.0464 

BSP 

3111 

BC3 

.1646 

FSP 

-99 

differential  CORRECTIONS 
TOE-1.0946  TRA-2.1 
RDC-1.0437  RRA  .1 
FOE  .9494  FRA  1 .C 
BOE  1.4637  BRA  2.! 


LAUNCH  DATE  NOV  25  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.60 

RP  107.46  LAP  2.59  LOP  126.22 

RC  73.439  Gl  4.25  CP  -1.12 

PLANETOCENTRIC  CONIC 
C3  160.151  VHL  13.422  OlA  6.16 
LNCH  TIME  L-I  time 
6 36  10 

20  37  36 

8 1 27 

21  54  59 

9 16  43 

22  54  13 
DIFFERENTIAL  CORRECTIONS 

tde  -.9066  TRA-2.3647  TC3  -.1560 

ROE-1. 0035  RRA  .5397  RC3  -.0229 

FOE  .5502  FRA  1.0546  FC3  -.0575 

BOE  1.3524  BRA  2.4441  BC3  .1597 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


2972.66 

5104.26 

2697.77 

4654.60 

2455.96 

4669.15 


VL  21.167 
VP  33.479 
7AL  52.13 

RAL  6.24 
INJ  LAT 
-26.12 
24.67 
-29,73 
26.24 
-34.10 
30.45 

BAU  .3646 
FAU  .01196 
BSP  7036 
FSP  -190 


MIO-COURSE  execution  ACCURACV 
SCT  1239.5  SCR 
RRT  -.0495  RRF 
SCB  1332.9  R23 
SCI  1239.7  SC2 


GAL  21 .96  A7L 
CAP  -36.26  A7P 
7AP  22.71  ETS 


ORBIT  determination  ACCURACY 


RAO  6570.9 
INJ  LONG 
94.46 
226.62 
74.33 
207.61 
56.23 
192.40 


INJ  RT  ASC 

270.19 

262.19 
270.30 
261.74 
270.56 
260.40 


490.2  SC3 

43.6 

ST 

534.0  SR- 

453.8 

SS 

499.6 

.0446  RTF 

.7630 

CRT 

.7056  CRS 

.7765 

CST 

.9935 

.0034  R13 

.7631 

LSA 

607.2  MSA 

266.6 

SSA 

15.9 

469.6  THA  178.78 

Eli 

636.1  El2 

257.2 

alf 

36.73 

90.00 

ARRIVAL 

DATE 

FEB 

23  1969 

667 

) HCA  63.46 

SMA  98.40 

ECC 

.59614  INC 

2.9004 

VI 

30 . 1 74 

) TAL  163.11 

tap  226.57 

RCA 

39.74  APO 

157.06 

V2 

35.256 

1 7AE  130.63 

ETE  186.80 

7AC 

64.74  ETC 

162.66 

CLP 

22.66 

1 PTH  2.96 

VHP  21 .444 

OPA 

-15.94  RAP 

332.62 

ECC 

3.9646 

: INJ  A7MTH 

INJ  TIME 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

66.49 

7 25  42 

2372.9 

26.31 

85.60 

75.64 

66.75 

75.14 

67.45 

73.66 


22  2 40 

6 46  25 

23  15  54 
9 59  39 

24  12  2 


4504.3 

2097.6 

4254.6 
1656.0 
4069.2 


22.46 
-29.67 
23.94 
-34 .06 
27.91 


216.65 
65.53 
199.76 
46.99 
184 .13 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1177.9  SCR  490.6  SC3  46.2 

RRT  -.0791  RRF  .0532  RTF  -.7632 

SCB  1276.0  R23  .0217  R13  .7629 

SCI  1176.7  SC2  486.7  Tha  177.72 


ORBIT  DETERMINATION  ACCURACV 


ST 

495.1 

SR 

434  ,0 

SS 

505.3 

CRT 

.6722 

CRS 

.7732 

CST 

.9863 

LSA 

762.1 

MSA 

273.6 

SSA 

14.9 

ELI 

603.3 

El2 

263.7 

alf 

39.44 

LAUNCH  DATE  NOV  25  1966 


flight  time  92.00 


ARRIVAL  CATE  FEB  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  169.156 


RL  147,66 

LAL 

,00 

La  62.60 

VL  21 .643 

GAL  21 .04 

A7L  87.04 

HCA 

66.70 

SMA  99.64 

ECC  .57330 

INC 

2.9555 

VI 

30.174 

RP  107.46 

LAP 

2.71 

LOP  129.47 

VP  33.770 

CAP  -34.74 

ATP  88.83 

TAL 

162.27 

tap  226.97 

RCA  42.60 

APO 

157.06 

V2 

35.259 

RC  71,326 

GL 

4.63 

CP  -1,17 

2AL  51.18 

ZAP  21.36 

ETS  176.10 

ZAE 

131.11 

ETE  169.37 

ZAC  66.57 

ETC 

163.02 

CLP 

21  .33 

PLANETOCENTRIC  CONIC 

C3  166.516 

VHL 

12.904 

OLA  8.91 

RAL  8.99 

RAO  6570.8 

VEL  16.966 

PTH 

2.92 

VHP  20.656 

OPA  -15.34 

RAP 

334.46 

ECC 

3.7404 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

33  22 

2983.30 

-28.07 

95.22 

270.29 

86.11 

7 23  6 

2363.3 

'26.31 

66.56 

90.00 

20 

46  21 

5067.45 

24.03 

224.11 

261.73 

74.55 

22  10  49 

4467.5 

21  .66 

216.23 

100.00 

7 

59  3 

2706.94 

-29.69 

75.01 

270.42 

86.39 

6 44  10 

2106.9 

-29.66 

66.21 

100.00 

22 

3 21 

4819.05 

25.59 

205.36 

261 .24 

74.00 

23  23  40 

4219.0 

23.15 

197.41 

110.00 

9 

17  12 

2462.42 

-34.08 

56.74 

270.71 

87.16 

9 56  14 

1662.4 

*34.10 

47.49 

110.00 

23 

1 42 

4636.33 

29.80 

190.07 

259.81 

72.42 

24  16  59 

4036.3 

27. n 

161 .91 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .0375 

TRA-2.5263 

TC3 

-.1936 

BAU 

.4351 

SCT 

1324.3  SCR 

469.6  SC3 

50.3 

ST 

573.3 

SR 

432.5 

SS 

536.7 

ROE 

-.9615 

RRA 

.5134 

RC3 

-.0252 

FAU 

.01136 

RRT 

-.0506  RRF 

.0460  RTF 

-.7699 

CRT 

.6962 

CRS 

.7776 

CST 

.9921 

FOE 

.5861 

FRA 

1.1054 

FC3 

-.0592 

BSP 

4292 

SCB 

1411.9 

.0005  RJ3 

.7699 

LSA 

654.0 

MSA 

272.3 

SSA 

16.0 

BOE 

1.4145 

BRA 

2.5799  6C3 

.1955 

FSP 

-127 

SC] 

1324.5  SC2 

466.9  tha 

176.75 

Eli 

667.0 

El2 

266.1 

alf 

33.66 

J75 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968*69  > 


launch  CATC  NOV  25  1965  fLiCHT  TIME  94.00  AffffIVAt  CATC  TCB  27  1969 

HCtlOCCNTffIC  CONIC  distance  195.509 

RL  147.66  LAL  .00  LOl  62.50  VL  22.072  CAL  20.16  A2l  56.99  HCA  69.95  SNA  lOl .27  ECC  .55104  INC  3.0079  vi  30.174 

RP  107.45  LAP  2.53  LOP  132.72  VP  34.047  CAP  -33.27  A7P  55.97  TAL  161.44  TAP  231.39  PCA  45.47  APO  157.05  V2  55.259 

PC  69.241  CL  5.03  CP  -1.22  7Al  50.29  7AP  20.02  CTS  175.56  7AE  131.65  6TE  159.97  2AC  65.42  ETC  163.37  ClP  19.99 

planetocentpic  conic 

C3  153.904  VHL  12.406  CLA  9.64  PAL  9.65  PAD  6570.7  VEL  16.590  PTH  2.55  VHP  19.559  CPA  -14.72  PAP  336.35  ECC  3.5329 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  PT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

90.00  6 30  21  2993.24  -25.02  95.94  270.30  55.75  7 20  14  2393.2  -25.32  57.29 

90.00  20  54  57  5030.02  23.33  221.59  261.21  73.47  22  15  47  4430.0  20.54  215,60 

100.00  7 56  26  2715.60  -29.65  75.65  270.43  56.06  5 4}  4i  2115. 6 -29.59  66.56 

100.00  22  11  33  4752.59  24.59  202.91  260.69  72.59  23  3l  16  4152.9  22.31  195.06 

110.00  9 1 5 27  2465.30  -34.06  57.20  270.75  56.59  9 56  35  1565.3  -34.11  47.95 

110.00  23  9 1 4602.95  29.09  157.73  259.17  7l .20  242544  4003.0  26.25  l7g.70 

OIFFEPENTIAL  COPPECTIONS  MIC-COUPSE  EXECUTI0N__ACCM^4CV  0P8IT  CETEPMINATION  ACCUPAGE 

TOE-1  .0540  TPA-2.5554  TC3  -.2045  BAU  .4247  SCT  1355.3  SCP  455.1  SC3  54.1  ST  605.1  SP  430.7  S5  555.9 

POE  -.9206  PPA  .4595  PC3  -.0250  FAU  .01151  PPT  -.0479  PPT  .0450  PTF  -.50l5  CPT  .6994  CPS  .7793  CST  .9921 

FOE  .6123  FPA  1.1427  FC3  -.0647  BSP  4291  SC6  1471.6  P23  -.0012  PI 3 .5015  LSA  555.2  HSA  273.5  SSA  16.1 

eOE  1.3994  BPA  2.6019  8C3  .2064  FSP  -I35  SCI  1355.6  SC2  457.5  THA  175.90  ElI  692.3  El2  269.1  AlF  31  ,52 

UAUNCH  DATE  NOV  25  1965  FLIGHT  TI>C  96.00  APPIVAl  GATE  MAP  I 1 969 

HELIOCENTRIC  CONIC  DISTANCE  201.925 

PL  147.66  LAL  .00  LOL  62.50  VL  22.476  CAL  19.32  471  56.94  HCA  73.20  SMA  102.68  ICC  .52941  INC  3.0582  VI  30.174 

RP  107.45  LAP  2.93  LOP  135.97  VP  34.310  CAP  -31 .57  ATP  59.12  TAL  160.64  TAP  233.54  PCA  45.32  APO  157.05  V2  35,255 

PC  67.154  CL  5.44  CP  -J  .27  TAL  49.45  TAP  15.70  ETS  175.55  TAE  132.34  £TE  190.61  TAC  70.27  ETC  163.70  CLP  15.66 

Plane  TocENTPic  conic 


C3  142.279 

VHL  11 .925 

OLA  10.37 

PAL  10.34 

PAO  6570.5 

VEl  16.236 

PTH  2.55 

VHP  19.145 

OPA  -14.05 

PAP  335.22 

ECC  3.3416 

i 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  Pt  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

= 

90.00 

6 27  4 

3002.52 

-27.97 

96.64 

270.22 

55.40 

7 17  7 

2402.5 

-25.32 

57.99 

90.00 

21  3 26 

4991.92 

22.56 

219.06 

260.64 

72.42 

22  26  35 

4391 .9 

19.95 

211 .36 

1 

100.00 

7 53  34 

2723.57 

-29.61 

76.26 

270.^ 

55.74 

5 35  55 

2123.9 

-29.59 

67.47 

F 

100.00 

22  19  35 

4746.10 

24.13 

200.44 

260.09 

7l  .50 

23  35  44 

4146.1 

21 ,42 

192.69 

110.00 

9 13  30 

2473.74 

-34.04 

57.62 

270.71 

56.64 

9 54  43 

1573.7 

-34.13 

45.37 

_ 

110.00 

25  16  11 

4569.00 

25.32 

155.35 

235.45 

70.01 

24  32  20 

3969.0 

25.33 

177.48 

OIFFEPENTIAL  COPPECTIONS 

MIO-COUPSE 

EXECUTION  ACCUPACV 

ORBIT  determination  ACCURACY 

■ 

TOC-1 .0635 

TPA-2.5735 

TC3 

-.2134  BAU 

.4103 

SCT  1449.1 

SCP 

455.5 

SC3 

55.3 

ST 

635.1  SP 

425.2 

SS 

551  .2 

POE  -.5501 

PPA  .4663 

PC3 

-.0310  FAU 

.01170 

PPT  -.0463 

PPT 

.0443 

PTF 

-.5125 

CPT 

.6995  CPS 

.7507 

CST 

.9919 

FOE  .6367 

FPA  1.1503 

FC3 

-.0712  BSP 

4461 

SC6  1525.4 

P23 

-.0019 

PI  3 

.5125 

LSA 

921 .4  HSA 

274.4 

SSA 

16.3 

- 

BOE  1.3505 

BPA  2.6157 

BC3 

.2157  FSP 

-146 

SC]  1449.3 

SC2 

455.3 

THA 

179.00 

Eli 

716.3  EL2 

271  .4 

alf 

29.95 

- 

LAUNCH  GATE 

NOV  25  1968 

flight 

TIME 

95.00 

arrival 

CATE 

MAR 

3 1969 

HELIOCENTPIC  CONIC 

PL  147.66  LAL  .00  LOL  62.50  VL  22.557 

PP  107.45  LAP  3.02  LOP  139,22  VP  54.559 

PC  65.159  CL  5.55  CP  -1.33  TAl  45.66 

PLANE TOCENTPIC  CONIC 


DISTANCE  205.400 

CAL  15.52  ATL  56.59  HCA  76.45  SHA  104,07  ECC  .50546  INC  3.1067  Vl  30.174 

CAP  -30.51  ATP  59.27  TAL  159.56  TAP  236.31  RCA  51.16  APO  156.99  V?  35.257 

TAP  17.38  ETS  175.17  TAE  133.09  ETE  191.30  TAC  72. U ETC  164.01  ClP  17.33 

PAO  6570.4  VEL  15.903  PTH  2,51  VHP  15.419  DPA  -13.44  RAP  340.09  ECC  3.1655 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 23  32 

3012.13 

-27,92 

97.31 

270.04 

55.07 

7 15  44 

2412.1 

-25.31 

55,67 

r 

90.00 

21  U 49 

4953.13 

21.74 

216.51 

260.03 

71.40 

22  34 

4353.1 

19.00 

206 ^91 

- 

100.00 

7 50  27 

2731 .53 

-29.57 

76.55 

270.20 

55.43 

5 35  59 

2131  .5 

-29.59 

65.06 

100.00 

22  27  35 

4705.66 

23.31 

197,96 

259.45 

70.74 

23  46  4 

4105.7 

20.47 

190.31 

110.00 

9 11  19 

2475.79 

-34 .02 

55.01 

270.57 

56.40 

9 52  37 

1578.5 

-34.14 

40,77 

- 

110.00 

23  23  13 

4534.46 

27.49 

153.04 

257,75 

65.54 

24  35  47 

3934.5 

24,37 

175.26 

differential  COPPECTIONS 
TOE-1 .0730  TPA-2.5901  TC3  -.2222 
POE  -.8400  PPA  .4429  PC3  -.0342 
FOE  .6625  FPA  1,2193  FC3  -.0755 
BOE  1.3627  BPA  2.6277  0C3  .2245 

LAUNCH  GATE  NOV  25  1965 

HELIOCENTPIC  CONIC 
PL  147.66  LAL  .00  LOL  62.50 

PP  107.49  LAP  3.10  LOP  142.47 

PC  63.173  CL  6.33  OP  -1.39 

PLANETOCENTPIC  CONIC 
C3  121.702  VHL  1 1 .032  OLA  11.52 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 

90.00  61943  3021.25 

90.00  21  20  6 4913.61 

100.00  7 47  4 2739.54 

100.00  22  35  27  4670.55 

110.00  9 5 53  2453.52 

110.00  23  30  7 4499.33 

OIFFEPENTIAL  COPPECTIONS 

toe-1.0795  TPA-2.6014  TC3  -.2295 
POE  -.5004  PPA  .4195  PC3  -.0577 
FOE  .6593  FPA  1.2595  FC3  -.0565 
eOE  1.3435  BPA  2.6351  0C3  .2325 


MIO-COUPSE  EXECUTION  ACCUPACV 


0P6IT  OETEPMINATION  ACCUPACV 


BAU  .3955 
FAU  .01193 
BSP  4639 
FSP  -159 


PAL  11.51  I 
INJ  LAT 
-27.56 
20.56 
-29.53 
22.44 
-34.00 
26.61 

BAU  .3755 
FAU  .01220 
BSP  4594 
FSP  -173 


SCT  1511.5  SCP  452.8 

SC3 

62.7 

ST 

€66.3 

SP 

4^5.0 

SS 

604.3 

PPT  -.0443  PPT  .0434 

RTF  - 

.5235 

CPT 

.6995 

CPS 

.7522 

CST 

.9917 

SCB  1557.0  P23  -.0025 

PI  3 

.5235 

LSA 

956.1 

MSA 

274.6 

SSA 

16.4 

SCI  1521.9  SC2  452.2 

THA  179.10 

ELI 

741 .8 

EL2 

272.7 

alf 

25.20 

FLICHT  TI#C  200.00 

arrival 

CATE 

MAP 

5 1969 

DISTANCE  214.929 

CAL 

17.75  ATL  56.55  HCA 

79.69 

SMA  105.44 

ECC 

.45520 

INC 

3,1540 

Vl 

30.174 

CAP 

-29.20  ATP  59.44  TAL 

159.11 

tap  238.80 

PCA 

53.96 

APO 

156.91 

V2 

35.254 

TAP 

16.07  ETS  174.70  TAE 

133.95 

ETE  192.04 

TAC 

74.02 

ETC 

164.31 

CLP 

16. 02 

RAO  6570.3  VEL  15.590  PTH 

2.75 

VHP  17.716 

< 

Q. 

O 

-12.79 

PAP 

341 .95 

ECC 

3.0029 

INJ 

long  INJ  PT  ASC  INJ 

ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

97. 9T  P69.T9 

54,74 

7 10  5 

2421 .2 

- 

25.30 

59.34 

213.95 

77.42 

195.47 

55.35 

150.69 


259.35 
269.96 
255.77 

270.35 
256.95 


MIO-COOPSe  EXECUTION  ACCUPACV 


22  42  0 
5 32  44 

23  53  17 
9 50  1 7 

24  45  6 


206.44 

65.64 

157.92 

49.14 

173.04 


OPBir  OETEPMINATION  ACCUPACv 


SCT 

1573.5  SCP 

475.9 

SC3 

$7.6 

ST 

697.2 

SP 

42i  .0 

SS 

625.1 

PPT 

-.04^  PPT 

. .04^6 

PTF 

-.5339 

CPT 

.6995 

CPS 

.7537 

CST 

.9915 

see 

1645.0  R23 

-.0032 

PI  3 

.5339 

LSA 

991.1 

MSA 

274.3 

SSA 

16.5 

SCI 

1573.9  SC2 

475.4 

THA 

179.15 

ELI 

767. B 

EL2 

273.3 

alf 

26.54 

176 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


L>»UNCH  DATE  NOV  25  1968 


FlICMT  time  10^.00 


arrival  date  mar  7 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOU  63.80 

RP  107.50  LAP  3.18  LOP  145.72 

RC  61.231  CL  6.80  CP  -1.46 

PLANEtoCENTRIC  CONIC 


C3  112.618 

VHL  10.612 

DLA  12.55 

RAL  12.02 

RAO  6570.1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

ki.oo 

6 15  37 

3030.27 

-27,81 

98.63 

90.00 

21  28  20 

4873.34 

19.92 

211.37 

100.00 

7 43  25 

2747.10 

-29.48 

77.98 

100.00 

22  43  13 

4631.74 

21.50 

192.96 

110.00 

9 6 13 

2488.00 

-33.97 

58.73 

110.00 

23  56  54 

4463.60 

2f.6€ 

178.34 

OIFFERENTIAL  CORRECTIONS 
TOE-1.0892  TRA-2.6137  TC3  -.2380  6AU  .3636 

ROE  -.7612  RRA  .3970  RC3  -.0413  FAU  .01248 

FOE  .7183  FRA  1.3018  FC3  -.0959  BSP  5076 

BOE  1.3289  BRA  2.6437  BC3  .2415  FSP  -188 

LAUNCH  DATE  NOV  25  1968 


DISTANCE  221.508 

VL  23.552  CAL  17.01  A7U  86.80  HCA  82.94  SMA  106.77  ECC  .46865  INC  3.2003  VI  30.174 

VP  35.017  CAP  -27.94  A7P  89.61  TAL  158.38  TAP  241.32  «CA  56.73  APO  156.81  V2  35.251 

7AL  47.22  7AP  14.77  ETS  174.09  7AE  134.91  ETE  192.84  7AC  75.90  ETC  164.59  ClP  14.70 

VEL  15.296  PTH  2.74  VHP  17.032  DPA  -12.13  RAP  343.81  ECC  2.8534 

INJ  RT  ASC  INJ  A7MTH 
269.45  84.42 

258.70  69.45 

269.63  84.84 

258.05  68.72 

270.05  85.98 

296.19  66.61 

MID-COURSE  T)CECUTION  ACCURACY 
SOT  1640.4  SCR  474.2  SC3  72.8 
RRT  -.0404  RRT  .0415  RTF  -^8435 
see  1707.6  R23  -.0043  R13  .8435 

SCI  1640.5  SC2  473.7  THA  179.27 

FUCHT  TIME  104.00 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 6 7 

2430.3 

-28.29 

89.99 

22  49  33 

4273.3 

16.95 

203.96 

8 29  12 

2147.1 

-29.89 

69.20 

24  0 25 

4031.7 

18.42 

185.53 

9 47  41 

1868.0 

-34.16 

49.49 

24  51  18 

3863.6 

22.28 

170.82 

ORBIT  DETERMINATION  ACCURACY 
ST  730.9  SR  416.2  SS  653.3 

CRT  .7007  CRS  .7854  CST  .9913 

LSA  1029.3  MSA  273.2  SSA  16.6 
ELI  795.6  EL2  272.8  AlF  24,88 

ARRIVAL  DATE  MAR  9 1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  UX  62.80 

RP  107.51  LAP  3.24  LOP  148.97 

RC  59.338  CL  7.30  CP  -1.54 

PLAfCTOCENTRlC  CONIC 


DISTANCE  228.130 

VL  23.869  CAL  16.31  A2L  86.75  HCA  86.19  SMA  108.08 

VP  35.227  CAP  -26.73  ATP  89.78  TAL  157.68  TAP  243.87 

7AL  46.57  TAP  13.47  ETS  173.32  TAE  135.97  ETE  193.71 


ECC  .44981  INC  3.2459  VJ  30.174 

RCA  59.46  APO  156.70  V2  35.248 

TAC  77.79  ETC  164.85  CLP  13.39 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAX 

iNJ  long 

90.00 

6 

11  11 

3039.28 

-27,74 

99.28 

90.00 

21 

36  30 

4832.29 

18.92 

208.78 

100.00 

7 

39  27 

2794.60 

-29.44 

78.53 

100.00 

22 

50  55 

4592.20 

20.50 

190.45 

110.00 

9 

3 17 

2492.30 

-33.95 

59.06 

110.00 

23 

43  34 

4427.27 

24.66 

175.99 

RAL  12.49  RAO  6570.0  VEL  19.020  PTH  2.70  VHP  16.368  DPA  -11.46  RAP  345.67  ECC  2.7|58 

- - PO  CST  TIM  INJ  2 LAT  INJ  2 UONC 


OIFFERENTIAL  CORRECTIONS 
TOE-1.0966  TRA-2.6210  TC3  -.2447  0AU  .3468 

ROE  -.7226  RRA  .3746  RC3  -.0493  FAU  .01282 

FOE  .7489  FRA  1.3499  FC3  -.1064  BSP  5323 

BOE  1.3133  BRA  2.6476  BC3  .2489  FSP  -204 


LAUNCH  DATE  NOV  25  1968 


heliocentric  CONIC 


INJ  RT  ASC  INJ  ATMTH 
269.03  84.10 

257.98  68.53 

269.22  84.56 

257.31  67,76 

269.67  89.78 

299.36  69.94 

MIO-COUWE  E«C0TI0N  ACCURACY 
SCT  1706.9  SCR  468.6  SC3  78.9 
RRT  -.0384  RRF  .0409  RTF  -.8528 
see  1769.6  R23  -.0091  R13  .8928 

SCI  1706.6  SC2  468.3  THA  179.39 

FLICHT  time  106.00 


INJ  TIME 

7 1 90 
22  57  2 

8 25  22 

24  7 27 

9 44  49 
24  57  22 


2439.3 

4232.3 
2194.6 

3992.2 

1892.3 

3827.3 


-28.27 

19.84 

-29.88 

17.30 

-34.16 

21.15 


90.69 
201 .46 
69.76 
183.12 
49.82 
168.60 


ORBIT  DETERMINATION  ACCURACV 


RL 

147.66 

LAL 

.00 

LOL 

RP 

107.52 

LAP 

3.29 

LOP 

RC 

57.501 

CL 

7.81 

CP 

planetocentric  conic 

C3 

96.560 

VHL 

9.826 

OLA 

LNCH  ATMTH 

LNCH 

TIME 

L- 

DISTANCE  234.790 

VL  24.166  GAL  19.63  A7L  86.71  HCA  89.43  SMA  109.35 
VP  35.425  CAP  -25.56  ATP  89.97  TAL  157.01  TAP  246.44 
TAL  45.98  TAP  12.18  ETS  172.33  TAE  137,15  ETE  194.66 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


6 6 24  3048.42 

21  44  38  4790.42 

7 35  10  2762.14 

22  58  33  4551 .93 

2496.51 


9 0 4 

23  50  9 4390.32 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1041  TRA-2.6259  TC3  -.2508 

ROE  -.6846  RRA  .3527  RC3  -.0494 

FOE  .7818  FRA  1.3914  FC3  -.1183 

BOE  1.2991  BRA  2.6495  BC3  .2556 

launch  date  NOV  25  1968 


RAL  12.91 
INJ  LAT 
-27,68 
17.86 
-29.39 
19.44 
-33.93 
23.60 

BAU  .3300 
FAU  .01319 
BSP  5575 
FSP  -222 


HELIOCENTRIC  CONIC 


RL 

147,66 

LAL 

.00 

LOL 

RP 

107.54 

LAP 

3.33 

LOP 

RC 

55.726 

CL 

8.35 

CP 

PLANETOCENTRIC  CONIC 

C3 

89.484 

VHL 

9.460 

DLA 

VL  24.446 
VP  35.611 
TAL  45.44 

RAL  13.28 


RAO  6569.9  VEL  14,762  PTH  2,67  VHP  15.723 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
99.94  268.53  83.77  6 57  13 

206.16  257.23  67.65  23  4 28 

79.09  268.73  84.27  8 21  12 

187,93  256.53  66.84  24  14  25 

59.39  269.21  B5.59  9 4i  40 

173.65  254,51  64.52  25  3 19 

MIO-COURSe  EXECUTION  ACCURACY 
SCT  1774.2  SCR  462.3  SC3  84.7 
RRT  -.0363  RRF  .0394  RTF  -.8616 
see  1833.4  R23  -.0059  R13  .8616 

SC)  1774.3  SC2  461.9  THA  179.42 

flight  TIME  108.00 

DISTANCE  241 .486 

CAL  14.98  ATL  86.66  HCA  92.67  SMA  110.59 

CAP  -24.43  ATP  90.16  TAL  156.37  TAP  249.05 

TAP  10.90  ETS  171.03  TAE  138.45  £TE  195. 7j 


ST 

764.5 

SR 

410.7 

SS 

679.5 

CRT 

.7014 

CRS 

.7872 

CST 

.9911 

LSA 

1068.0 

MSA 

271.5 

SSA 

16.6 

ELI 

824.2 

EL2 

271.5 

alf 

23.32 

ARRIVAL 

DATE 

MAR 

n 1969 

ECC 

.43170 

INC 

3.2912 

VI 

30.174 

RCA 

62.15 

APO 

156.56 

V2 

35.243 

TAC 

79.68 

ETC 

165.10 

CLP 

12.08 

DPA 

-10.80 

RAP 

347.52 

ECC 

2.5891 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2448.4 

- 

28.25 

91  .32 

4190.4 

14.67 

1 

198.93 

2162.1 

3951.9 

1896.5 

3790.3 


-29.87 

16.14 

-34.17 

19.97 


70.52 

180.69 

50.15 

166.39 


ORBIT  determination  ACCURACY 


ST 

799.2 

SR 

404.2 

SS 

706.9 

CRT 

.7023 

CRS 

-7891 

CST 

,9909 

LSA 

1108.6 

MSA 

269.2 

SSA 

16.7 

ELI 

854.2 

EL2 

269-^ 

alf 

21  .83 

ARRIVAL  DATE  MAR  13  1969 


ECC  .41431  INC  3.3364  VI  30.174 

RCA  64.77  APO  156.41  V2  35.238 

TAC  81.57  ETC  165.34  CuP  10.76 


90.00  6 1 

90.00  21  52 

100.00  7 30 

100.00  23  6 

110.00  8 56 

110.00  0 0 

differential  CORRECTIONS 


L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  A2MTH 

INJ  time 

3057.80 

-27.61 

100.62 

267.96 

83.44 

6 52 

13 

4747.71 

16,73 

203.53 

2S6.46 

66.82 

23  11 

53 

2769.83 

-29.33 

79.65 

268.17 

83.97 

8 16 

43 

4510.91 

18.32 

185.40 

2S5.73 

65.96 

24  21 

20 

2500.73 

-33.91 

59.72 

268.67. 

85.40 

9 38 

14 

4352.77 

22.48 

171.3) 

293.64 

63.54 

1 13 

7 

IS 

MID-COURSE  EXECUTION  ACCURACV 

TC3  -.2559 

BAU  .3128 

SCT 

1845.3  SCR 

455.1  SC3 

91 .4 

RC3  -.0538 

FAU  .0)361 

RRT 

-.0341  RRF 

.0385  RTF  - 

.8699 

FC3  -.1317  BSP  5836 

see 

1898.6  R23 

-.0069  R13 

.8699 

0C3’  .26)5 

FSP  -243 

SCI 

1843.4  502 

454.8  THA  179.49 

2.65  WP  15.097  DPA  -10.13  RAP  349.37  ECC  2.4727 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2457.8 

4147.7 

2169.8 

3910.9 

1900.7 

3752.8 


-28.23 

13.45 

-29.86 

14.92 

-34.17 

18.74 


92.01 
196.39 
70.89 
178.25 
50.48 
1 64  . J 7 


ORBIT  DETERMINATION  ACCURACV 


ST 

835.) 

SR 

396.9 

SS 

735.6 

CRT 

.7035 

CRS 

.7911 

CST 

.9907 

LSA 

1151.) 

MSA 

266.3 

SSA 

16.8 

Eli 

885.6 

EL2 

266.0  alf 

20.41 

177 
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EARTH-VENU5  TRAJECTORIES  ^ VOL  4,  1968-69* 

LAUNCH  CATC  Mir'V  I FlIGmT  TIM£!  110.00  AffRJVAl  CATC  MAf? 


HClICKTENTRIC  C-DNIC  distance 


Rl  147.66 

LAl  .00 

lCx.  62.80 

v'L  24 . 706 

CAl  14.36 

A/l  66.62 

HCA 

95.92 

SMA 

111.79 

ECC  .39764 

INC  5.3619 

VI 

30.1 74 

RP  107.56 

lap  3.36 

LCP  156.72 

vP  35.766 

CAP  '23.34 

A/P  90.35 

TAl 

155.76 

TAP 

251 .66 

RCA  67.34 

APO  156.25 

V2 

35 .232 

RC  54.021 

CL  8.92 

CP  -1.62 

/Al  44.95 

/AP  9.62 

ETS  169.29 

/AE 

139.67 

ETE 

196.67 

/AC  63.46 

ETC  165.56 

CLP 

9.45 

PLANETOCENTRIC  CONIC 

C3  62.962 

VHL  9.109 

CLA  15.50 

Ral  13.61 

RAC  6569.6 

VEL  14.294 

PTH 

2.60 

VHP 

14.469 

OPA  -9.47 

RAP  351 -20 

ECC 

2.3657 

lnCh  a/mth 

LNCH  time 

l-I  time 

iNj  LAT 

iNJ  long 

INJ  RT  ASC 

IN. 

t A/MTH 

INJ 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 55  42 

3067.57 

-27.53 

101.32 

267.31 

63.10 

6 

46  50 

2467.6 

-26.20 

92.72 

90.00 

22  0 54 

4704.1  1 

15.54 

200.66 

255.67 

66.03 

23 

19  16 

4104.1 

12.16 

193.85 

100.00 

7 25  33 

2777.62 

-29.26 

60.24 

267.54 

63.67 

6 

U 51 

2177.6 

-29.64 

71  .48 

100.00 

23  13  44 

4469.10 

17.14 

162.65 

254.91 

65.13 

24 

26  15 

3669 . 1 

13.65 

1 75  .80 

1 10,00 

8 52  44 

2505.07 

-35.69 

60.05 

266.07 

65.20 

9 

34  29 

1905.1 

-34.16 

50.82 

110.00 

0 6 59 

4314 .62 

21  .30 

166.97 

252.75 

62.61 

1 

16  54 

3714.6 

17.47 

161 .95 

CIFFEREnTIAL 

. CCRRECTICNS 

MIC-CCURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TCE- I . 1197 

TRA-2.6262 

TC3  -.2601 

6AU  .2957 

SGT  1914.0  SGR  - 

447.1 

SG3 

96.6 

ST  87^.4 

SR  366.7 

SS 

766-1 

: 

ROE  -.6104 

RRA  .3109 

RC3  -.0564 

FAU  .01407 

RRT  - 

.0320  RRF 

.0376 

1 RTF  - 

.6776 

CRT  .7050 

CRS  .7932 

CST 

.9906 

FCE  .6551 

FRA  1 .4901 

FC3  -.1466 

BSP  6092 

see  1965.5  R23  - 

.0061 

R13 

.6776 

LSA  1195.7 

MSA  262 . 7 

SSA 

16.6 

BCE  1 .2753 

6RA  2.6465 

6C3  .2665 

FSP  -264 

SGI  1914.0  SG2  - 

446.6 

1 THA  179.55 

Eli  916.5 

El2  261 .6 

Alf 

19.05 

■* 

LAUNCH  CATE  NOV  25  1966 

Flight  time  112.00 

arrival  cate 

MAR 

17  1969 

1 

HELIOCENTRIC 

' CCNIC 

DISTANCE  254.961 

RL  147.66 

LAL  .00 

LOL  62.60 

VL  24.954 

CAL  13.77 

A/L  66.57 

HCA 

99.16 

SMA 

112.96 

ECC  .36166 

INC  3.4279 

VI 

30.1  74 

RP  107.56 

LAP  3.36 

LOP  161 .97 

VP  35.950 

gap  -22.26 

A/P  90.55 

TAL 

155.19 

TAP 

254.35 

RCA  69.64 

APO  156.07 

V2 

35.226 

: 

RC  52 . 393 

GL  9.51 

CP  -1.94 

/AL  44.51 

7AP  6.35 

ETS  166.90 

7AE 

|41  .4] 

ETE 

1 96 . 1 7 

/AC  65.35 

ETC  165.78 

ClP 

8 .12 

PLANETOCENTRIC  CONIC 

C3  77.010 

VHL  6 . 776 

OLA  16.25 

ral  13.66 

RAO  6569.5 

VEL  14.064 

PTH 

2.57 

VHP 

13.699 

CPA  -6.61 

RAP  353.03 

ECC 

2.2674 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A/MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 49  43 

3077.90 

-27.44 

102.06 

266.59 

62.73 

6 

41  1 

2477,9 

-26.16 

93.4  7 

90.00 

22  9 5 

4659.59 

14.30 

196.21 

254.66 

65.29 

23 

26  45 

4059.6 

10.65 

192 .23 

= 

100.00 

7 20  10 

2766.23 

-29.21 

60.66 

266.64 

63.35 

6 

6 36 

2166.2 

-29.82 

72 . 1 n 

- 

100.00 

23  21  20 

4426.49 

15.91 

160.29 

254 .06 

64.35 

24 

35  6 

3626 . 5 

12,33 

173,33 

- 

110.00 

6 46  34 

2509.62 

-33.66 

60. 4J 

267.40 

64.99 

9 

30  24 

1909.6 

-34 . 16 

51  .18 

iW.OO 

0 13  21 

4275.66 

20.07 

166.64 

251.65 

61  .73 

1 

24  37 

3675.9 

16.14 

159.73 

= 

cirreffENTiAL  corrections  «io-coursc:  execution  accuracv  orbit  ceterwinaticn  accuracy 

TC£-l.J2flO  TffA-2.6254  TC3  -.2629  0AU  ,27fl4  SOT  SOR  436.2  SC3  J06.6  ST  91D.7  SR  379.6  5S  796.2 

RDE  -.5742  RRA  .2911  RC3  - .0632  FAU  .01456  RRT  -.0301  RRT  .0375  RTF  -.6653  CRT  . 7066  CRS  .7954  CST  .9905 

FOE  .6964  FRA  1.5436  FC3  -.1640  6SP  6359  506  2033.5  R23  -.0095  R1 3 .6653  LSA  1242. 4 MSA  256.4  S5A  16.8 

eCE  1.2657  BRA  2.6415  6C3  -2704  FSP  -266  SCI  1965.6  502  4 36.0  THA  179.60  ELI  952.7  El2  256.7  alF  17.75 


LAUNCH  CATE  NOV  25  1968  FlIGMT  TIME  114.00  ARRIVAL  CATE  MAR  19  1969 

heliocentric  conic  distance  261.733 

Ru  147.66  LAU  .00  L<X  62.60  Vt.  25.165  CAL  13.20  A7L  66.53  MCA  102.40  SMA  IJ4. 08  ECC  .36644  INC  3.4746  VI  30.J74 

RP  107.60  LAP^  3.39  LOP  165*22  VP  36.103  CAP  -21.26  A/P  90.75  TAl  154.64  TAP  257.05  RCA  7^.2H  APO  155.86  V2  35.219 

RC  50.652  CL  10.12  CP  -2.06  /AL  44.13  /AP  7.10  ETS  163.50  /AE  143.06  ETE  199.64  7AC  67.23  ETC  165.96  ClP  6.79 

Plane TOCEnTRIC  CONIC 

C3  71.530  VHL  6.456  ClA  l7.0l  RAL  14,  J1  RAC  6569.4  VEL  13.666  PTH  2.54  VHP  1 3.326  CPA  -6. 16  RAP  354  .65  ECC  2.177? 


LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90  .00 

5 43  15 

3066 .96 

-27.35 

102.66 

265.62 

62.35 

6 34  44 

2469.0 

-26.12 

94  .28 

90.00 

22  17  21 

4614 .09 

12.96 

195.51 

254 .05 

64.61 

23  34  26 

4014.1 

9.46 

186 .61 

100.00 

7 14  20 

2795.24 

-29.14 

61  .52 

266.06 

63.01 

6 0 56 

2195.2 

'29.60 

72.77 

100.00 

23  26  57 

4363.05 

14  .61 

177.72 

253.24 

63.63 

24  42  J 

3763.0 

10.95 

170.84 

110.00 

6 44  3 

2514.53 

-33.63 

60.79 

266.67 

64.77 

9 25  56 

1914. 5 

-34 .18 

5]  .56 

1 10.00 

0 19  40 

4236.51 

16.79 

164 .31 

250.94 

60.90 

1 30  16 

3636.5 

24.76 

157.51 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

tce-1.1  372  TRA-2.6203  TC3  - .2646  8AU  .2615  SCT  2059.2  SGR  4?6.6  SC3  115.5  ST  950.7  SR  369.6  5S  832.3 

RCE  -.5366  RRA  .2722  RC3  -.0662  FAU  .01515  RRT  -.0264  RRT  .0376  RTF  -.6923  CRT  .7066  CRS  .7976  CST  .9904 

FCE  .9414  FRA  1 .6004  FC3  -.1633  BSP  6617  SC6  2103.3  R23  -.0111  R1 3 .6923  LSA  1291  .7  MSA  253.6  5SA  I6.8 

BCE  1 .2564  BRA  2.6344  8C3  .2734  FSP  -314  SCI  2059.2  502  4^6.4  THA  179.65  Etl  966.7  El2  250*7  Alf  16*49 

LAUNCH  DATE  NOV  25  1966  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  21  1 969 

HELIOCENTRIC  CONIC  DISTANCE  266.522 

RL  147.66  lAl  .00  LOL  62.60  Vt  25.401  GAl  12.66  A/L  66.46  HCA  105.64  SMA  115.16  ECC  .35169  INC  3.5226  V]  30.174 

RP  107.62  LAP  3,39  LOP  166.46  VP  36.247  GAP  -20.27  A/P  90.95  TAL  154.13  TAP  259.76  RCA  74.64  APO  155.69  V2  35.211 

RC  49.405  Gt  10.76  CP  -2.2l  /At  43.61  ZAP  5.66  ETS  156.46  7AE  144  .64  ETE  201.31  /AC  69 . 1 1 ETC  166.17  ClP  5.45 

PLANETOCENTRIC  CONIC 


C3  66.506 

VHL 

6.155 

CLA  17.78 

ral  14,29 

RAO  6569.3  VEL  13.706 

PTH  2.50 

VHP 

12. 

.771 

CPA 

-7.5? 

RAP 

356.66 

ECC 

2.094  5 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  A/MTH 

INJ 

TIME 

PC 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

36  16 

3100.98 

-27.23 

103.72  264.96 

61  .93 

6 

27 

57 

2501  .0 

•28.07 

95.16 

90.00 

22 

25  45 

4567.53 

11.61 

192.79  253.23 

63.99 

23 

4] 

52 

3967.5 

8.02 

185 .95 

100.00 

7 

6 3 

2605.01 

-29.05 

62.23  265.26 

62.65 

7 

54 

46 

2205.0 

- 

29.77 

73 . 50 

100.00 

23 

36  39 

4336.73 

13.25 

175.13  252.39 

62.96 

24 

46 

56 

3738.7 

9.52 

168.32 

MO. 00 

6 

39  10 

2519.93 

'33.79 

61.20  265.66 

84.53 

9 

21 

10 

1919.9 

34.18 

51  .98 

110,00 

0 

25  57 

4196.57 

17.45 

161.99  250.03 

60.13 

1 

35 

54 

3596.6 

13.34 

I 55 .28 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  GETERHINATIiDN  ACCURACY 

Toe-I .1467 

TffA- 

■2.6122 

TC3  -.2646 

6AU  .2443 

SGT  2133.1  SGR 

4J6.1  SC3 

125.1 

ST 

991.7 

SR 

358.5 

SS 

868.5 

ROE  -.5039 

RRA 

.2542 

RC3  -.0733 

FAU  .01577 

RRT  -.0276  RRT 

.0367  RTF  - 

.6990 

CRT 

.7109 

CRS 

.7998 

CST 

.9904 

FCE  .9906 

FRA 

1 .6606 

FC3  -.2053 

BSP  6662 

SGB  2173,7  R23  - 

.0130  R13 

• 699<1 

LSA 

1343.3 

MSA 

248.2 

SSA 

16,8 

BCE  1 .2525 

BRA 

2.6245 

6C3  .2746 

FSP  -343 

SGI  2133.1  SC2 

4J6.0  THA  179.68 

Eli 

1026.0 

EL? 

24  3.7 

alf 

15.30 

176 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69* 


LAUNCH  CATC  NOV  25  1966 


flight  tihc  ns. do 


arrival  CATC  MAR  23  1969 


HCLIOCCNTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62. SO 

RP  107,65  LAP  3. 36  LOP  171.71 

RC  46.064  GL  11.43  CP  -2.37 

PLANETOCCNTRIC  CONIC 

C3  61.904  VHL  7.666  OLA  IS. 56  RAL  14.41 


DISTANCE  275.325 

VL  25.604  GAL  12.14  A7L  66.43  HCA  10S.S6  SNA  116.20  ECC  .33603  INC  3.5721  VI  30.174 
VP  36.3S1  GAP  -19.32  A7P  91.16  TAL  153.66  TAP  262.54  RCA  76.92  APO  155.46  V2  35.202 
7AL  43.54  ZAP  4.73  ETS  150.56  ZAC  146.73  ETC  203.23  ZAC  90.97  ETC  166.36  ClP  4.10 


lnch  A7MTH 

LNCH  Tltf. 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 28  42 

3114.16 

-27.10 

104.67 

90.00 

22  34  16 

4519.62 

10.17 

190.02 

100.00 

7 1 14 

2615.76 

-26.96 

63.01 

100.00 

23  44  27 

4293.47 

11.64 

172.51 

110.00 

8 33  52 

2525.97 

-33.75 

61.67 

110.00 

0 32  15 

4156.03 

16.06 

159.67 

RAO  6569.2  VEL  13.537  PTH  2.47  VHP  12.232 
INJ  RT  ASC  INJ  AZHTH  INJ  TIME 


OPA  -6.90  RAP  356.46  ECC  2.0166 
PO  CST  TIM  IN-J  2 LAT  INJ  2 LONG 


SI  .47 
63.43 

82.24 
62.35 

84.25 
59.41 


6 20  36 

23  49  36 

7 46  10 

24  56  1 

9 15  56 
1 4]  31 


2514.2 

3919.6 

2215.6 
3693.5 

1926.0 

3556.0 


-26.00 

6.52 

-29.73 

6.04 

-34.16 

n .68 


96.12 

163.24 

74.30 

165.76 

52.45 

153.05 


DIFFERENTIAL  CORRECTIONS 
TOE- 1.1 570  TRA-2.6016 
ROE  -.4697  RRA  .2373 
FOE  1.0445  FRA  1.7246 


LAUNCH  DATE  NOV  25  1966 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.60 

RP  107,66  LAP  3.36  LOP  174.95 

RC  46.639  GL  12.13  GP  -2.55 

PLANETOCENTRIC  CONIC 
C3  57.694  VHL  7.596  OLA  19.35 

LNCH  TIME  L-I  TIME 
i ZO  28  3126.85 

22  43  6 4470.63 

6 53  52  2627.71 

23  52  24  4247.20 

e 28  7 2532.61 

0 36  34  4114.67 

differential  corrections 

toe-1.1662  TRA-2.5664  TC3  -*.2601 

ROE  -.4360  RRA  .2216  RC3  -.0642 

FOE  1.1040  FRA  1.7932  FC3  -.2565 

0OE  1.2470  0RA  2.5979  SC3  .2734 


OR0IT  DETERMINATION  ACCURACV 


TC3 

-.2632 

BAU 

.2274 

RC3 

-.0767 

FAU 

.01646 

FC3 

-.2303 

BSP 

7142 

0C3 

.2747 

FSP 

-374 

264 .06 
252.41 
264.36 
251.54 
265 .04 
249.12 


SOT  2206.1  SCR 
RRT  -.0277  RRF 
see  2245.2  R23 
SGI  2206.1  S02 


DISTANCE  282.136 

VL  25.793  CAL  11.65  A7t  .66.36  HCA  112.12  SMA  117.20  ECC  .32465  INC  3.6234  VI  30.174 

VP  36.506  GAP  -16.39  ATP  91.37  TAL  153.22  TAP  265.34  RCA  79.13  APO  155.27  V2  35.194 

7AL  43.33  ZAP  3.73  ETS  137.60  7A£  148.71  ETE  205.47  ZAC  92.62  ETC  166.54  ClP  2.73 


406.9 

SG3 

135.7 

ST 

1034.2  SR 

346.4 

SS 

907.1 

.0411 

RTf 

-.9053 

CRT 

.7130  CRS 

.6016 

CST 

.9903 

-.0151 

R13 

.9053 

LSA 

1397.6  MSA 

242.3 

SSA 

16.6 

406.7 

THA 

179.70 

ELI 

1064.6  El2 

235.9 

alf 

14.14 

120.00 

ARRIVAL 

DATE 

MAR 

25  1969 

lnch  atmth 
90.00 
90.00 
100.00 
100.00 
no.qo 
110.00 


RAL  14.46 
INJ  LAT 
'26.95 
8.67 
-28.85 
10.36 
-33.71 
14.62 

8AU  .2109 
FAU  .01723 
BSP  7405 
FSP  -409 


RAO  6569.0 

VEL  13.581 

PTH  2.45 

VHP  11.709 

OPA  -6.30 

RAP  .25 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

105.71 

263.12 

80.97 

6 12  37 

2528.9 

-27.92 

167.21 

251.60 

62.94 

23  57  37 

3870.6 

4.97 

63.88 

263.45 

81 .80 

7 40  59 

2227.7 

-29.66 

169.87 

250.70 

61 .80 

25  3 11 

3647.2 

6.51 

62.20 

264.16 

83.94 

9 10  20 

1932.8 

-34,16 

157.35 

248.21 

58.75 

1 47  9 

3514.9 

10.37 

MIO-COUR9E  EXECUTION  ACCURACY 
SCT  2283.7  SGR  394.9  SG3  147.2 
RRT  -.0292  RRF  .0451  RTF  -.9112 
see  2317.6  R23  -.0178  R15  .9112 

SGI  2283.7  SG2  394.7  THA  179.70 


97.16 
160.46 

75.16 
163.20 

52.99 
150.62 

OR0IT  determination  ACCURACY 


LAUNCH  DATE  NOV  25  1966 


ST 

1076.0  SR 

333'.2 

SS 

946.3 

CRT 

.7152  CRS 

.6036 

CST 

.9904 

LSA 

1454.6  MSA 

236.0 

SSA 

16.6 

Eli 

1105.2  El2 

227.2 

alf 

13.02 

ARRIVAL 

DATE 

MAR 

27  1969 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.80 

RP  107,71  LAP  3.32  LOP  178.19 

RC  45.742  GL  12.67  GP 

PLANETOCENTRIC  CONIC 

53.846  VHL  7.338  OLA 


FlWT  time  122.00 
DISTANCE  288.959 

VL  25.970  gal  1J.16  A7L  66.32  HCA  115.35  SMA  116.16  ECC  .31233  INC  3.6772  VI  30.174 

VP  36.622  GAP  -17.50  A7P  91.56  TAL  152.62  TAP  268.17  RCA  61 .25  APO  155.06  V2  35.164 

-2.76  7Al  43.16  zap  3.06  ETS  116.64  7AE  150.78  £T£  206.10  ZAC  94.66  ETC  166.72  CLP  1.34 


20.16  RAL  14.50  RAO  6566.9  VEL  13.237  PTH 


lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

5 11  31 

3145.33 

-26.77 

106.66 

262.12 

60.41 

90.00 

22  52  13 

4420.36 

7,09 

164.34 

250.60 

62.51 

100.00 

6 45  51 

2641  .13 

-26.71 

64.66 

262.47 

61.30 

100.00 

0 4 29 

4199.62 

6.63 

167.19 

249.66 

61,32 

110.00 

6 21  54 

2540.63 

-33.65 

62.60 

263.24 

63.59 

110.00 

0 44  56 

4073.06 

13.13 

155 .03 

247.31 

56.15 

2.42  VHP  11.203 
INJ  time 


OPA  -5.73  RAP  2.02  ECC  I .6662 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


6 

24 

7 


3 56 
5 53 
33  12 
1 14  29 
9 4 15 
1 52  49 


2545.3 

3620.4 
2241  .1 

3599.6 

1940.6 
3473.1 


-27.62 

3.35 

-29.62 

4.93 

-34.17 

6.62 


96.36 

177.65 

76.17 

160.67 

53.60 

148.57 


differential  CORRECTIONS  MID-COURSE  EXE( 

TOE-1.1801  TRA-2.5723  TC3  -.2549  BAU  .1945  SGT  2359.4  SCR 

ROE  -.4029  RRA  .2073  RC3  -.0699  FAU  .01607  RRT  -.0329  RRF 

FOE  1.1698  FRA  ] .6666  FC3  -.2905  BSP  7646  SCB  2390.1  R23 

BOE  1.2470  BRA  2.5806  0C3  .2703  FSP  -447  SGI  2359.4  SC2 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  DATE  NOV  25  1968 
HELIOCENTRIC  CONIC 


362.2 

SG3 

1S9.9 

ST 

1123.0 

SR 

318.8 

SS 

992.5 

.0516  RTF 

-.9169 

CRT 

.7170 

CRS 

.6050 

CST 

.9904 

-.0206 

R13 

.9169 

LSA 

1514.9 

MSA 

229.2 

SSA 

16.7 

382.0 

THA 

179.69 

ELI 

1146.9 

EL2 

217.6 

ALF 

11.94 

124.00 

ARRIVAL 

DATE 

MAR 

29  1969 

RL 

147.66 

LAL 

.00 

LOL 

RP 

107.74 

LAP 

3.28 

LOP 

. RC 

44.782 

GL 

13.63 

GP 

PLANETOCENTRIC  CONIC 

C3 

50.336 

VHL 

7.095 

OLA 

DISTANCE  295.783 

62.80  VL  26.135  GAL  10.73  4ZL  86.27  HCA  118.58  SMA  119.07  ECC  .30045  INC  3.7339  VI  30.174 

181.43  VP  36.730  GAP  -16.64  ATP  91.79  TAt  152.45  TAP  271.03  RCA  83.30  APO  154.65  V2  35.174 

-2.99  ZAL  43,09  ZAP  2.99  ETS  69.41  ZAE  152.90  ETE  211.22  ZAC  96.48  ETC  166.69  CLP  -.06 


RAL  14.47  RAO  6568.9  VEL  13.103  PTH 


LNCH  AZHTH  LNCH  TIME 
90.00  5 1 43 

90.00  23  1 44 

100.00  6 37  8 

100.00  0 12  56 

110.00  8 15  10 

110.00  0 51  23 

differential  CORRECTIONS 
TOE-1.1920  TRA-2.5524  TC3  -.2467 

ROE  -.3701  RRA  .1944  RC3  -.0957 

FOE  1.2428  FRA  1.9455  FC3  -.3266 

BOE  1.2462  BRA  2.559B  6C3  .2646 


2.39  VHP  10.712  OPA  -5.19  RAP 

INJ 


L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

3164.03 

-26.55 

108.21 

261 .07 

79.78 

5 54  27 

2564 .0 

4368.22 

5.44 

181.39 

250.02 

62.17 

24  14  32 

3766.2 

2856.34 

-^,55 

85.96 

^1.45 

80.74 

7 24  44 

2256.3 

4151 .14 

7.23 

164.46 

249.05 

60.92 

t 22  7 

3551.1 

2549.65 

-33.58 

63.50 

262.28 

83.19 

8 57  39 

1949.6 

4030.60 

11 .59 

152.70 

246.42 

57,61 

1 58  34 

3430.6 

3.76  ECC  I .6264 
2 LAT  INJ  2 LONG 
99.73 
174 .74 

77.30 
157.66 

54.30 
146.31 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .^781  SCT  2433.7  SCR  368.8  SG3  174.0 

FAU  .01900  RRT  -.0401  RRF  .0619  RTF  -.9221 

BSP  7935  see  2461.5  R23  -.0241  R1 3 .9222 

FSP  -489  SCI  2433.7  S02  368.5  THA  179.64 


-27.69 
1 .66 
-29.53 
3.29 
-34.16 
7.24 

ORBIT  determination  ACCURACY 
ST  1166.5  SR  303.1  SS  1039.9 

CRT  .7161  CRS  .6056  CST  ,9905 

LSA  1577.6  MSA  222.2  SSA  16.6 

ELI  1169.3  El2  207.3  AlF  10.69 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTOiRIES  < VOL  4 1968-69  • 


LAUNCH  CATE  NOV  25  1968 


FlICHT  time  126. do 


Af?RIVAL  CATE  mar  31  1969 


HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  lOl  62.80  VL  26.289 

RP  107.77  LAP  3.22  LOP  184.67  VP  36.830 

RC  43.971  Cl  14.44  CP  -3.25  7Al  43.05 

Plane TOCENTRIC  conic 


distance  302.608 

CAL  10.30  A7l  86.21  HCA  121.81  5MA  119.94  ECC  .28971  INC  3.7942  vj  30.174 
GAP  '15.80  A7P  92.00  TAl  152.12  TAP  273.93  RCA  85.25  APO  154.63  V2  35.164 
7AP  3.59  ETS  65.94  7AE  155.02  ETE  214.98  7AC  98.28  ETC  167.07  ClP  1.52 


C3  47.140 

VHL  6.866 

CLA  21 .82 

RAL  14,37 

RAO  6568.8 

VEL  12.981 

PTH  2.37 

VHP  10.237 

OP A -4.70 

RAP  5.52 

zee  1 . 7758 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  55 

3185.47 

-26.28 

109.77 

259.96 

79.06 

5 44  0 

2585.5 

-27,53 

101 .28 

90.00 

23  n 49 

4313.99 

3.TI 

178.35 

249.28 

61  ,91 

24  23  43 

3714.0 

-.08 

171  .71 

100.00 

6 27  36 

2873.72 

-28.35 

87.22 

260.39 

80.11 

7 15  30 

2273.7 

-29.43 

78 .58 

100.00 

0 21  45 

4100.97 

5.56 

I6I .67 

248.26 

60.58 

1 30  6 

3501 .0 

I .60 

155.13 

110.00 

8 7 51 

2560.09 

-33.49 

64.30 

261 -29 

82.72 

8 50  31 

I960. 1 

-34.14 

55 .12 

no. 00 

0 57  59 

3987.37 

10.00 

150.35 

245.55 

57.14 

2 4 26 

3387.4 

5.61 

144  .02 

differential  corrections 
TCE'l .2067  TRA'2.53I3  TC3  -.2368  BAU  .1624 

ROE  -.3375  RRA  .1832  RC3  -.1016  FAU  .02003 

FOE  1.3242  fra  2.0304  FC3  -.3678  BsP  8173 

BCE  1.2531  BRA  2.5379  6C3  .2577  FSP  -536 


MID-COURSE  EXECUTION  ACCURACV 
SCT  2509.4  SCR  354,8  5C3  189.4 

RRT  -.0512  RRT  .0767  RTF  -.9272 
sea  2534.4  R23  -.0283  R13  .9272 

SCI  2509.5  SC2  354.4  THA  179.58 


ORBIT  OETERMZNA 
ST  1216.6  SR 
CRT  .7184  CRS 
LSA  1644.9  MSA 
ELI  1234.3  EL2 


TION  ACCURACY 

286.0  SS  1090.9 
.8056  CST  .9906 
214.9  S5A  16.4 

196.1  ALF  9.84 


LAUNCH  DATE  NOV  25  1968 


Flight  time  128.00 


;ARRIVAL  CATE  APR  2 1969 


heliocentric  conic 
RL  147.66  LAL  .00  LOL  62.80 

RP  107.80  L^P  3.16  LOP  IB7.90 

RC  45.319  CL  15.28  CP  -3.56 

Plane TOCENTRIC  conic 


DISTANCE  309.431 

VL  26.433  CAL  9.89  A7L  86.14  HCA  125.04  SMA  120.77  ECC  .27857  INC  3.8588  Vl  30.1 7i 

VP  36.922  CAP  -14.98  ATP  92.22  TAL  151.83  TAP  276.87  RCA  87.12  APO  154.41  V2  35.153 

7AL  43.09  ?AP  4.65  ETS  50.99  7AE  157. IJ  ETE  219.52  7AC  100.05  ETC  167.25  ClP  -2.99 


C3  44,235 

VHL  6.651 

OLA  22.68 

RAL  14.23 

RAO  6568.7 

VEL  12.869 

PTH  2.34 

VHP  9.777 

DPA  -4.25 

RAP  7.25 

ECC  1.7280 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

90.00 

4 38  55 

3210.35 

-25.95 

111.47 

258.80 

78.25 

5 32  26 

2610.4 

-27.31 

103.06 

90.00 

23  22  37 

4257.17 

1.88 

175.17 

248.57 

61.74 

24  33  35 

3657.2 

-1  .91 

168.54 

100.00 

6 17  7 

2893,77 

-28.11 

88.66 

259.28 

79.39 

7 5 20 

2293.8 

-29.29 

80.05 

100.00 

0 31  3 

4048.98 

3.81 

158.80 

247,50 

60.33 

J 38  32 

3449.0 

-.17 

152.27 

110.00 

7 59  53 

2572.23 

-33.38 

65.23 

260.28 

82.18 

8 42  45 

1972.2 

-34,10 

56.06 

MO. 00 

1 4 46 

3943,29 

8.37 

147.99 

244.70 

56.74 

2 10  29 

3343.3 

3.93 

141  .71 

DIFFERENTIAL  CORRECTIONS 
TCE-1.2189  TRa-2.5039  TC3 
ROE  -.3050  RRA  .1 
FDE  I .4142  FRA  2.1208  FC3 
BDE  I .2565  BRA  2.5099  BC3 


MJD-COURSE  EXECUTICN  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.2215 

SAU 

.1457 

SCT  2579.6  SCR 

340i4  SC3 

206.5 

ST 

1262.7 

SR 

267.3 

SS 

1145.1 

RC3 

-.1076 

FAU  .02122 

RRT  -.0699  RRF 

.0988  RTF 

-.9320 

CRT 

.7164 

CRS 

.803.6 

CST 

.9907 

FC3 

-.4154 

BSP 

8492 

see  2602.0  R23 

-.0326  R13 

.9521 

LSA 

1712.8 

MSA 

207.7 

SSA 

16.1 

BC3 

.2463 

FSP 

-589 

SCI  2579.7  SC2 

339.6  THA 

179.46 

ELI 

1277.5 

EL2 

184.3 

alf 

8,81 

LAUNCH  CATE  NOV  25  1968 


Flight  time  130.00 


ARRIVAL  DATE  APR  4 J.969 


heliocentric  conic 

Rl  147.66  LAL  .00  lOl  62.80  VL  26.567 

RP  U1T.84  LAP  5.08  LOP  191.13  VP  37.007 

RC  42.834  GL  16.16  CP  -3.91  7At  43.18 

Plane T<3CENTRJC  CONIC 


DISTANCE  316.251 

gal  9.50  A7l  86.07  HCA  128.27  SMA  121.55  ECC  .26854  INC  3.9287  Vl  30.174 

CAP  -14.20  A7P  92.44  TAL  151.57  TAP  279.84  RCA  88.91  APO  154.J9  V2  55.141 

TAP  5.96  ET5  42.10  7AE  159.07  ETE  225.04  7AC  101.80  ETC  167.45  ClP  -4.50 


C3  41.603 

VHL  6.450 

CLA  23.56 

RAL  14.02 

RAC  6568.6 

VEL  12.766 

PTH 

2.32 

VHP 

9 

.332 

CPA  -3.86 

RAP  8.96 

zee  K6847 

LNCh  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

JNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90  .00 

4 25  27 

3239.66 

-25.53 

113.51 

257.59 

77.31 

5 

19 

27 

2639.7 

-27.02 

105.16 

9tl  .00 

23  34  27 

4196.94 

■ -.06 

17| .81 

247.93 

61.68 

24 

44 

24 

3596.9 

'3.85 

165.17 

100.00 

6 5 29 

2917.12 

-27.81 

90.33 

258.14 

78.56 

6 

54 

6 

2317.1 

-29.10 

81  .76 

100.00 

0 41  2 

3994 . 72 

1 .98 

155.82 

246.80 

60.17 

J 

47 

37 

3394.7 

-2.01 

149.30 

1 lO.OO 

7 51  12 

2586.40 

-33.25 

66.31 

259.24 

81.55 

8 

34 

18 

1986.4 

'34  .06 

57.17 

no. DO 

1 11  49 

3898.20 

6.68 

145.59 

243.89 

56.40 

2 

16 

47 

3298.2 

2.21 

1 39.35 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE- 

1 .2362 

TRA- 

'2.4772 

TC3 

-.2073 

BAU 

.1315 

SCT 

2653.4 

SCR 

325.8 

SC3 

225.4 

ST 

1313.2 

SR 

246,7 

SS 

1204.9 

RCE 

-.2723 

RRA 

.1666 

RC3 

-.1139 

FAU  .02247 

RRT 

-.0955 

RRF 

.1293 

RTF 

-.9364 

CRT 

.7123 

CRS 

.7992 

CST 

-9909 

FDE 

1 .5170 

FRA 

2.2200 

FC3 

-.4676 

BSP 

8717 

SG6 

2673.3 

R23 

-.0387 

R13 

.9365 

LSA 

1787.9 

MSA 

200.3 

SSA 

15.9 

BCE 

1 .2658 

6RA 

2.4828 

8C3 

.2365 

FSP 

-646 

SCI 

2653.5 

SC2 

324.3 

tha 

J 79 . 32 

Eli 

1325.1 

El2 

J 7]  .6 

alf 

7.75 

LAUNCH  CATE  NOV  25  1968 


Flight  time  132.00 


ARRIVAL  CATE  APR  6 1969 


HELIOCENTRIC  CONIC 


DISTANCE  323.063 


RL  147.66 

LAL 

.00 

LOL  62,80 

VL  26.691 

GAL  9.14 

A7L  85.99 

HCA 

131  .49 

SMA 

122.29 

ECC  .25909 

INC 

4 .0050 

VI 

30.1  74 

RP  107.87 

LAP 

3.00 

LOP  194.36 

VP  37.086 

CAP  -13.43 

A7P  92.66 

TAl 

151 .34 

TAP 

282.84 

RCA  90.61 

APO 

153.98 

V2 

35.129 

RC  42.524 

CL 

17,09 

CP  -4.32 

7AL  43.34 

JAP  7.43 

ETS  36.69 

7AE 

160.83 

ETE 

231  .69 

7AC  103.52 

ETC 

167.67 

ClP 

-6.05 

'^LANETOCENTRIC  CONIC 

C3  39.226 

VHL 

6.263 

OLA  24.47 

RAL  13.75 

RAO  6568.5 

VEL  12.673 

PTH 

2.30 

VHP 

8.903 

CPA  '3.54 

RAP 

10.66 

zee 

J .6456 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

10  2 

3274.88 

-24.98 

115.94 

256.31 

76.21 

5 

4 37 

2674.9 

26.63 

107.67 

90.00 

23 

47  44 

4132.01 

-2.16 

168.19 

247.37 

61.76 

24 

56  36 

3532.0 

-5.91 

161  .53 

100.00 

5 

52  27 

2944.66 

-27.42 

92.28 

256.94 

77.60 

6 

41  32 

2344.7 

28.85 

83.77 

100.00 

0 

51  56 

3937.47 

.04 

152.68 

246.15 

60.11 

1 

57  33 

3337.5 

-3.94 

146.15 

no. 00 

7 

41  39 

2603.02 

-33.07 

67,58 

258.19 

80.82 

8 

25  2 

ai03.0 

33.99 

58 .46 

110.00 

1 

19  14 

3851 .87 

4.92 

143.15 

243.11 

56.13 

2 

23  25 

3251 .9 

.44 

I 56 .93 

OIFFERENTrAL  CORRECTIONS 


MIO-COURSe  EXECUTION  ACCURACY 


«^R6IT  determination  accuracy 


TOE- 

-1.2510 

TRA- 

'2.4436 

TC3 

-.1866 

BAU 

.1165 

SCT 

2719.7 

SCR 

311.5 

SG3 

246.3 

ST 

1361 .2 

SR 

224.1 

SS 

1268. 3 

RCE 

-.2390 

RRA 

.1618 

RC3 

-.1204 

FAU 

.02393 

RRT 

-.1345 

RRT 

.1730 

RTF 

-.9407 

CRT 

.7027  CRS 

.7903 

CST 

.991  1 

FDE 

1 .6312 

FRA 

2.3254 

FC3 

-.5281 

BSP 

9026 

see 

2737.4 

R23 

-.0453 

RJ3 

.9408 

LSA 

1863.9 

MSA 

193.2 

SSA 

15.5 

ecE 

1 .2736 

BRA 

2.4490 

BC3 

.2221 

FSP 

-712 

SCI 

2720.0 

SC2 

308.6 

THA 

I 79 . 11 

Eli 

1370.4 

El2 

158.3 

Air 

6.69 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  N«CV  ?5  J 968 

HELIOCENTRIC  CONIC 
RL  147.66  LAl  .00  lCL  62.80 

RP  107.91  LAP  2.90  LOP  197.59 

RC  42.392  CL  18.07  CP  -4.80 

Plane TOCENTRIC  CONIC 
C3  37.089  VHL  6.090  ClA  25. 4| 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

917.00  3 51  55  3318.50 

90.00  0 7 9 4060.08 

100.00  5 37  37  2977.70 

100.00  1 4 8 3876.12 

110.00  7 31  7 2622.61 

110.00  1 27  8 3803.97 

CIFFEffENTIAL  CORRECTIONS 
TCE-1.2683  tra-2.4079  TC3  -.1639 

ROE  -.2046  RRA  .1598  RC3  -.1273 

FOE  1.7613  FRA  2.4399  FC3  -.5957 

60E  1.2847  BRA  2.4132  8C3  .2075 

LAUNCH  CATE  NOV  25  1968 


Flight  time  134.00 
distance  329.868 

VL  26.807  CAL  8.79  A7l  85.91  MCA  134.72  SMA  123.00 
VP  37.157  CAP  '12.69  A7P  92.88  TAl  151.16  TAP  285.87 
7Al  43.57  7AP  9.02  ETS  33.32  7AE  162-27  CT£  239.57 


RAl  13.42  RAC  6568.4  VEL  12.588  PTH  2.28  VHP  8.488 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
'24.24  118.92  254.93  74.89 

-4.46  164.16  246.92  62.01 

-26.91  94.61  255.69  76.48 

-2.04  149.31  245.58  60.17 

-32.85  69.07  257.11  79.97 

3.10  140.64  242.38  55.94 

HIC-COORSE  EXECUTION  ACCURACY 
6AU  .1029  SOT  2784.5  SCR  298.0  SC3  269.5 

FAU  .02552  RRT  -.1890  RRF  .2329  RTF  -.9447 

BSP  9306  see  28CXJ.4  R23  -.0534  R1 3 .9448 

rsP  -785  SCI  2785.0  SC2  292.6  THA  178.83 

Flight  time  136.00 


4 47  13 

1 14  49 
6 27  15 

2 8 44 

8 14  49 
2 30  32 


nVAL 

DME 

APR 

8 

S969 

INC 

4 .0893 

V] 

3(< 

.174 

APO 

153.77 

V2 

35 

.117 

ETC 

167.91 

CLP 

7.6  5 

RAP 

12.34 

ECC 

1 . 

6104 

INJ 

2 LAT 

INJ 

2 

LONG 

- 

26.08 

I 10 

.74 

-8.18 

157 

.45 

- 

28.51 

86 

.17 

-6.00 

142 

.76 

- 

33.89 

59 

.98 

-1.39 

134 

.43 

RCA 


OPA  ' 

PC  CST  TIM 

2718.5 

3460.1 
2377.7 

3276 . 1 

2022.6 

3204  .0 

ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 


1410.6  SR 
.6848  CRS 
LSA  1945.2  MSA 
ELI  1417.2  EL2 


198.9  SS 
.7739  CST 

186.3  SSA 

144.3  AlF 


1337.7 
.991  3 
1 5 ,0 
5.57 


ARRIVAL  DATE  APR  10  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.66 

LAL 

.00 

RP 

107 

.95 

LAP 

2.80 

RC 

42. 

442 

GL 

19.11 

DISTANCE  336.661 

LOL  62.80  VL  26.914  GAL  8.46  A7L  85.82  MCA  137.94  SHA  123.66  ECC  .24185  INC  4.1835  VI  30.174 

LOP  200.81  VP  37.223  GAP  -11.98  A7P  93.11  TAL  151.00  TAP  288.94  RCA  93.75  APO  153.56  V2  35.105 

GP  -5.37  7AL  43.86  7AP  10.73  ETS  31.22  7AE  163.27  ETE  248.52  7AC  106.87  ETC  168.19  ClP  -9.30 


PLANE TOCENTRIC  CONIC 


C3  35.180 

VHL  5.931 

OLA  26.39 

RAl  13.02 

RAO  6568.4 

VEL  12.512 

PTH  2.27 

VHP  8.088 

CPA  '3.17 

RAP  14.00 

ECC  I ,5790 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 29  33 

3375.42 

-23.17 

122.76 

253.39 

73.25 

4 25  49 

2775.4 

'25.25 

114.70 

90.00 

0 26  19 

3976.47 

-7.11 

159.45 

246.66 

62.52 

1 32  36 

3376.5 

-10.74 

152.65 

100.00 

5 20  19 

3018.35 

-26.24 

97.44 

254.35 

75.13 

6 10  37 

2418.3 

-28.02 

89.09 

lOO.OO 

1 18  15 

3808.77 

-4.32 

145.60 

245.13 

60.39 

2 21  44 

3208.8 

'8.23 

139.00 

110.00 

7 19  21 

2645.89 

-32.56 

70.82 

256.01 

78.97 

8 3 27 

2045.9 

-33.74 

61  .78 

110.00 

1 35  42 

3753.99 

1.19 

138.03 

241.71 

55.84 

2 38  16 

3154.0 

-3.30 

131 .82 

differential  corrections 
TOE- 1 .2780  TRA-2.3591  TC3  -.1280 
ROE  -.1685  RRA  .1613  RC3  -.1346 
FOE  1.9040  FRA  2.5578  FC3  -.6775 
BCE  1.2890  BRA  2.3646  BC3  .1858 

LAUNCH  CATE  NOV  75  1968 

heliocentric  conic 


RL 

14  7.66 

LAL 

.00 

LOL 

62.80 

VL 

27.013 

gal 

8.15 

AZL 

RP 

107.99 

LAP 

2.69 

LOP 

204,03 

VP 

37.283 

CAP 

-11 .28 

A7P 

RC 

42.671 

GL 

20.22 

GP 

-6.05 

7AL 

44.23 

ZAP 

12.54 

ETS 

Planetocentric  conic 

C3 

33.502 

VHL 

5.788 

CLA 

27.41 

RAL 

12.56 

RAC 

6568.3 

VEL 

MID-COURSE  execution  ACCURACY 
BAU  .0874  SGT  2831 .7  SGR  286.8  5C3  294.7 

FAU  .02753  RRT  -.2675  RRF  .3155  RTF  -.9488 

BSP  9803  SGB  2846.2  R23  -.0615  R1 3 .9490 

FSP  -878  SCI  2832.8  SC2  276.2  THA  178.43 

Flight  time  i38.no 

DISTANCE  343.450 

85.71  HCA  141.15  SMA  124.28 
93.34  TAL  150.87  TAP  292.02 
30.00  7AE  163.76  ETE  258.13 


LNCH  A7MTH 
90.00 
9tl.00 
100.00 
100.00 
I 10.00 
1 10.00 


LNCH  TIME 


58  51 
53  19 

59  21 
35  30 

6 5 
45  15 


L-I  TIME 

3458.97 

3868.24 

3070.54 

3731 .90 

2673.92 

3701 .29 


INJ  LAT 
-21 .45 
-10.46 
-25.27 
-6.89 
-32.18 
-.82 


INJ  LONG 
128.26 
153.26 
101 .02 
1 4 1 . 34 

72.92 

135.28 


INJ  RT  ASC 
251  .55 
246.78 

252.89 
244  .88 

254.90 
241.13 


PTH  2.25 
INJ  A7MTH 
71  .03 
63,54 
73.48 
60.84 
77.78 
55.83 


VHP  7 . 704 
INJ  TIME 
3 56  30 
57  47 
5{1  31 
37  4? 
50  39 
46  56 


DIFFERENTIAL  CORRECTIONS 


TCE-1 

.3887 

TRA- 

-2.4065 

TC3 

-.2072 

BAU 

.1129 

RCE  -.1303 

RRA 

.1662 

RC3 

-.1436 

FAU  .02695 

FCE  2.1302 

FRA 

2.7490 

FC3 

-.6965 

BSP 

7913 

BCE  1 

.3948 

BRA 

2.4122 

6C3 

.2521 

FSP 

-856 

LAUNCH  CATE  NOV  25  1968 


MIC-COURSe  EXECUTION  ACCURACY 
SGT  3024.6  SGR  280.4  5G3  328.9 

RRT  -.3303  RRF  .4029  RTF  -.9495 

SGB  3037.6  R23  -.0921  R13  .9496 

SGI  3026.0  SC2  264.5  THA  178.23 

flight  time  140.00 


ORBIT  determination  ACCURACY 

ST  1451.4 

SR  171,0 

SS 

1409.4 

CRT  .6493 

CRS  ,7425 

CST 

.9913 

LSA  2022.2 

MSA  180.4 

SSA 

14.2 

ELI  1455.6 

EL2  129.6 

ALF 

4.4  1 

arrival  cate 

APR 

12  1969 

ECC  .23405 

INC  4.2901 

VI 

30.174 

RCA  95.19 

APO  153.36 

V2 

35 .092 

ZAC  108.49 

ETC  168.53 

ClP 

-M  .00 

CPA  -3.17 

RAP  15.65 

ECC 

J .551  4 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2859.0 

-23.82 

1 20 . 4 I 

3268.2 

-13.93 

146.30 

24  70.5 

-27.30 

92.80 

3131  .9 

-10.72 

I 34 .66 

2073.9 

-33.52 

63.94 

3101  .3 

-5.30 

129.06 

ORBIT  DETERMINATION  ACCURACY 

ST  1593.1 

SR  140.6 

SS 

1531.3 

CRT  .5923 

CRS  ,6827 

CST 

.9929 

LSA  2207.6 

MSA  170.0 

SSA 

14.6 

ELI  1595.3 

EL2  U3.1 

AlF 

3.01 

ARRIVAL  cate  APR  14  1969 


HELIOCENTRIC  CONIC 

RL  147.66  LAL  .00  LOL  62.80  VL  27.105 

RP  108.03  LAP  2.57  LOP  207.25  VP  37.338 

RC  43.078  GL  21.41  OP  -6.87  7AL  44.69 

planetocentric  CONIC 


DISTANCE  350,215 

CAL  7.86  A7L  85.59  HCA  144.37  SMA  124.86  ECC  .22674  INC  4.4l?6  VI  30.J74 

GAP  -10.60  A7P  93.59  TAl  150.78  TAP  295,15  RCA  96.55  APO  153.17  V?  35,080 

7AP  14.48  ETS  29-43  7AE  163.67  ETE  267.62  7AC  110.06  ETC  168.94  ClP  -12. 7H 


C3  32.024 

VHL  5.659 

OLA  28.50 

RAL  12.00 

RAO  6568.3 

VEL  12.385 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

86.64 

1 25  49 

3743.05 

-16.78 

147.13 

248.29 

93.36 

2 21  53 

3561  .42 

-16.76 

133.83 

248.28 

100.00 

4 31  43 

3143.30 

-23.78 

105.90 

251.15 

100.00 

I 58  40 

3636.40 

-10.02 

135.98 

244.92 

1 10.00 

6 50  45 

2708.09 

-31 .65 

75.44 

253.73 

110,00 

1 56  8 

3644.37 

-3.00 

132.31 

240.65 

differential  corrections 
TDE-I.3701  TRA-2.3180  TC3  -.1299  BAU  .0857 

ROE  -.0873  RRA  .1769  RC3  -.1524  FAU  .03018 

FOE  2.3012  FRA  2,8670  FC3  -.8158  BSP  91 7| 

BCE  1.37e9  BRA  2.3247  6C3  .2003  FSP  -1005 


TH  2.24  VHP 
INJ  ATHTH 
66.62 
66.61 
71  .33 
61  .69 
76.37 
55.93 

HIO-COURSE  EXECUTION  ACCURACY 
SGT  3012.9  SGR  281.2  5C3  358.2 

RRT  -.4677  RRF  .5373  RTF  -.9540 

SGB  3026.0  R23  -.0997  R1 3 .9543 

SGI  3015.8  SG2  248.3  THA  177.48 


7.334  CPA  '3.33  RAP  17,30  ECC  1.5?70 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

2 28  12 

3143.1 

-19.80 

I 39.75 

3 21  15 

2961  .4 

'19.79 

126.45 

5 24  7 

2543.3 

-26.10 

97.88 

2 59  17 

3036.4 

-13.77 

129.15 

7 35  53 

2108.1 

-33.20 

66.56 

2 56  53 

3044  .4 

'7.45 

126.05 

ORBIT  OETERMINA 
ST  1602.0  SR 
CRT  .4^71  CRS 
LSA  2263.7  MSA 
ELI  1602.6  EL2 


TION  ACCURACY 
107.6  SS  1604.5 
.5328  CST  ,9925 
167.1  SSA  13.2 
97.2  AlF  1 .65 


181 


JPL  TM  33-99 


EARTH-VENUS  TRA  JE.CTORIES  (VOL  4.  1968-69 


LAUNCH  CATE  1 9GH 


Flight  time 


A»?t?IVaL  CATE  APS  1C  1969 


helIcxentric  conic 


RL 

14  7,66 

LAL 

.00 

LOL 

62. 

.80 

VL 

27. 

1 90 

RP 

108.07 

LAP 

2.44 

LOP 

210, 

.46 

VP 

37. 

387 

RC 

43.658 

Ol 

22.70 

CP 

-7. 

.88 

7Al 

45 

.24 

PLANETOCENTRIC  i 

CiCNIC 

C3 

30.764 

VHL 

5.547 

CLA 

29, 

.66 

ral 

1 1 

.35 

DISTANCE  356.967 

gal  7.58  A7l  85.44  MCA  147.58  SMA  125.40  ECC  .21992  INC  4.5558  VJ  30.174 

GAP  '9.95  A7P  93.85  TAL  150.71  TAP  298.29  f?CA  97.82  APO  152.98  V2  35.06? 

7AP  16.58  ETS  29.39  7AE  163.02  ETE  276.20  7AC  111.60  ETC  169.45  ClP  '14.63 

ffAC  6568.2  VEl  12.334  PTH  2.22  VHP  6.981  CPA  -3.69  RAP  18.94  ECC  1.5063 


LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

iNj 

! time 

PC  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

80.78 

0 

36 

1 

3885.01 

'17.70 

158,02 

247.28 

65.81 

I 

40  46 

3285,0 

'20.82 

1 50 . 6 3 

99.22 

3 

6 

30 

3399.29 

-17.69 

122.32 

247.27 

65.80 

4 

3 9 

2799.3 

-20.81 

IJ4 .93 

100,00 

3 

43 

53 

3279.75 

-20.52 

1 14.73 

248.56 

67.78 

4 

38  35 

2679.8 

'23.36 

107.08 

100.00 

2 

4] 

19 

3479.77 

-14.91 

126.93 

245.91 

63.79 

3 

39  19 

2879,8 

'18.31 

119. 79 

110.00 

6 

32 

34 

2750.99 

'XI. 9? 

78.57 

252.48 

74.65 

7 

18  25 

2151  .0 

-32. 7e 

69.81 

I lO.OO 

2 

9 

8 

3581 .30 

-5.39 

129.00 

240.34 

56.19 

3 

8 49 

2981.3 

-9.80 

122.68 

differential  ccrrections 

MIC- 

-COURSE 

execution  ACCURACr 

ORBIT  CETERHINATION  ACCURACY 

TCE'l .3835 

TRA-2.2541 

TC3 

'.0841 

BAU 

.0755 

SCT 

3038.3 

SGR 

295.5 

SC3 

392.5 

ST 

1639.8 

SR 

79.9 

SS 

1698.6 

ROE  -.0386 

RRA  .1935 

RC3 

-.1633 

FAU 

.03284 

RRT 

-.6043 

RRF 

.6744 

RTF 

-.9575 

CRT 

.0117 

CRS 

.1313 

CST 

.9926 

FOE  2.5199 

FRA  3.0111 

FC3 

-.9?a2 

BSP 

9722 

SC6 

3052.6  R23 

-.1159 

R15 

.9580 

LSA 

2356.6 

MSA 

163.7 

SSA 

12.0 

60E  1 .3841 

BRA  2.2624 

6C3 

.1837 

FSP 

-1132 

SCI 

3043.6 

SC2 

235.0 

THA 

176.62 

ELI 

1639.8 

EL2 

79.9 

ALF 

.03 

LAUNCH  CATE  NOV  25  1968 


Flight  time  144.00 


arrival  CATE  APR  18  1969 


HELIOCENTRIC  CONIC 


distance  363.703 


RL  147.66 

LAL  .00 

LCC  62.80 

VL  27.268 

CAL  7,33 

ATl  85.27  HCA 

150.79 

SHA 

125.90 

ECC  ,21358 

INC  4.7267 

VI 

30.174 

RP  1 08 . 11 

LAP  2.30 

LOP  213.67 

VP  37.431 

GAP  -9.31 

A7P  94 . 1 3 

TAL 

150.67 

TAP 

30l .46 

RCA  99.01 

APO  152.80 

V2 

35.053 

RC  44.405 

CL  24.13 

CP  '9.13 

7AL  45.90 

7AP  18.85 

ETS  29.84 

2AE 

161  .87 

ETE 

283.29 

7AC  113.09 

ETC  170.11 

CLP 

'16.56 

PlANETOCENTRIC  CONIC 

C3  29.730 

VHL  5.452 

DLA  30.92 

ral  10.59 

RAD  6568.2 

VEL  12.292 

PTH 

2.21 

VHP 

6.647 

DPA  -4.31 

RAP  20.61 

ECC 

1 .4893 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.03 

0 4 58 

3965.53 

'18.65 

164.48 

246.30 

64.88 

1 

11  4 

3365.5 

'21 ,88 

157.10 

102.97 

3 31  28 

3301 .60 

-18,64 

115.49 

246.29 

64.87 

4 

26  29 

2701  .6 

'21  .87 

108.10 

77.03 

0 4 58 

3965.53 

-18.65 

164.48 

246.30 

64.88 

1 

11  4 

3365.5 

'21 .88 

157.10 

102.97 

3 31  28 

3301  .60 

-18.64 

115.49 

246.29 

64.87 

4 

26  29 

2701  .6 

'21 .87 

1 08 . 1 0 

uo.oo 

6 9 59 

2807.20 

'29.84 

82.59 

251 .07 

72.50 

6 

56  46 

2207.2 

'31 .94 

74  .01 

UO.QO 

2 25  37 

3507.93 

'8.16 

125.12 

240.28 

56.69 

3 

24  5 

2907.9 

'12.48 

1 18 .69 

differential  corrections 

HIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 

-1  -4129 

TRA- 

'2.1977 

TC3  -.0527 

BAU  .0732 

SCT 

3074.9 

SCR 

329.7 

SG3 

431.1 

ST 

1690.2 

SR 

82.7 

SS 

1808.7 

ROE 

.0188 

RRA 

.2179 

RC3  -.1765 

FAU  .03530 

RRT 

-.7270  RRF 

.7965 

RTF 

-.9603 

CRT 

'.67^8 

CRS 

-.5812 

CST 

.9928 

FOE 

2,7845 

FRA 

3.1705 

FC3-1 .0281 

BSP  9975 

508 

3092.5 

R23 

-.1378 

R13 

.9611 

LSA 

2471  .6 

MSA 

161  .0 

SSA 

10.8 

Boe 

1 .4131 

BRA 

2.2085 

8C3  .1841 

FSP  -1254 

SGI 

3084.2 

SC2 

225.7 

THA 

175.52 

Eli 

1691 .1 

EL2 

61  .1 

AlF 

1 78 . 1 1 

LAUNCH  CATE  NOV  25  1968 


heliocentric  conic 


RL 

147.66 

LAL 

.00 

LOL 

62.80 

VL 

27.340 

cal 

7.09 

a7l 

RP 

108 .1  5 

LAP 

2.16 

lCP 

216.88 

VP 

37.471 

CAP 

-8.69 

A7P 

RC 

45 . 309 

CL 

25.71 

CP 

-10.71 

7Al 

46.69 

7AP 

21.36 

ETS 

PlANETOCENTRIC 

CCNIC 

C3 

28 .941 

VHL 

5.380 

CLA 

32.31 

RAL 

9.68 

RAD 

6568.2 

VEL 

Flight  time  ue.oo 

DISTANCE  370.423 

85.06  MCA  154.00  5MA  126.37  ECC 


LNCH  A7MTH 
73.74 
106.26 
73.74 
106.26 
110.00 
1 10.00 


LNCH  TIME 
23  34  46 
3 50  30 
23  34  46 
3 50  30 
5 39  24 
2 48  58 


cifferential  corrections 


L-I  time 

4029.87 

3223.80 

4029.87 

3223.80 

2887.44 

3414.23 


iNj  LAT 
-19.64 
-19.62 
-19.64 

'19.62 
'28.07 
'11  .62 


TCE- 

■1  .4518 

TRA-2.1397 

TC3  - 

.0268 

BAU 

.0753 

RCE 

.0896 

RRA 

.2526 

RC3  - 

.1928 

FAU 

.03775 

FCE 

3.0973 

FRA  3.3350 

FC3-1 

.1293 

BSP 

10134 

BCE 

1 .4546 

BRA  2 

.1546 

BC3 

.1946 

FSP 

-1383 

iNwf  LONG 
169.86 
110.09 
169.86 
1 10.09 
88.16 
120.07 


12.260  PTh  2.21 
iNJ  RT  ASC  INJ  A7MTH 


245.35  63.81 

245.35  63.80 

245.35  63.81 

245.35  63.80 

249.31  69.64 

240.69  57.62 

MID-COURSE  E)(£CUTI0N  ACCURACY 
5GT  3108.5  SCR  391.8  SG3  473.4 
RRT 

see 

SCI 


VHP  6.332 
INJ  TIME 
24  41  56 
4 44  1 4 
24  41  56 
4 44  ]4 

6 27  32 
3 45  52 


-.8212  RRF  .8874  RTF  -.9628 

31 33. 1 R23  -.1624  R1 3 .9640 

3125.2  SG2  222.4  THA  174.06 


ARR 

'!  VAL 

CATE 

APR 

20 

1 969 

ECC 

,20771 

INC 

4.9355 

VI 

30 

. 1 74 

RCA 

100 

.13 

APO 

152.62 

V2 

35 

.040 

7AC 

114 

.55 

ETC 

170.97 

ClP 

-li 

,59 

CPA 

-5 

.28 

RAP 

22.33 

ECC 

1 . 

4763 

PC 

CST 

TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

3429 

.9 

- 

23.00 

162 

.48 

2623 

.8 

- 

22.98 

102 

.72 

3429 

.9 

' 

23.00 

162 

.48 

2623 

.8 

- 

22.98 

102 

.72 

2287 

.4 

- 

30.57 

79 

.87 

2814 

.2 

- 

15.81 

113 

.47 

0R6JT  CETERMIna 
ST  1745.1  SR 
CRT  -.9532  CRS 
lSA  2602.2  MSA 
ELI  1749.8  EL2 


TfON  ACCURACY 
1 35 .2  S5  1932 . 3 
-.9122  CST  .9931 
159.4  SSA  9.5 
40 .8  AlF  1 75 . 7H 


LAUNCH  CATE  NOV  25  1968 


Flight  time  148.oo 


arrival  CATE  APR  22  1969 


heliocentric  CONIC 

Rl  147.66  LAL  .00  LOU  62.80  VL  27.406 

RP  108.19  LAP  2.01  LOP  220.09  VP  37.507 

RC  46.364  GL  27.53  CP  -12.76  2AL  47.65 

PlANETOCENTRIC  CONIC 
C3  28.441  VHL  5.333  DLA  33.89 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
70.56  23  10  8 4088.00 

109.44  4 6 22  3156.97 

70.56  23  10  8 4088.00 

109.44  4 6 22  3156.97 

110.00  4 43  50  3042.60 

110.00  3 35  47  3250.37 

CIFFEREnTJAl  CORRECTIONS 
TCE'1.4967  TRA'2.0731  TC3  .OOlO  BAU  .0812 
ROE  .1810  RRA  .3008  RC3  -.2135  FAU  .04030 

FCE  3.4626  FRA  3.4895  FC3-1 .2267  BSP  10349 

BCE  1.5076  BRA  2.0948  6C3  .2135  FSP  -1525 


distance  377.123 

CAL  6.86  A7L  84.80  HCA  157.21  SHA  126.81  ECC  .20227  INC  5.1982  Vl  30.174 

GAP  -8.09  A7P  94.79  TAl  150.65  TAP  307.86  RCA  101.16  aPC’  152.46  V2  35.02? 

7AP  24.18  ETS  32.21  7A£  158.18  ETE  292-16  7AC  115.96  ETC  172.13  ClP  -20.7) 


RAL  8.58  RAO  6568.1  VEL  12-240  PTH  2.20  VHP  6.043  CPA  -6.72  RAP  24 . 1 5 FCC  1.46H1 


INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

'20.66 

174.89 

244.45 

62.52 

24  18  16 

3488.0 

-24.17 

167.55 

'20.64 

105.49 

244.45 

62.51 

4 58  59 

2557.0 

-24.16 

98 . 1 3 

-20.66 

174.89 

244.45 

62.52 

24  18  16 

3488.0 

'24.17 

167,55 

'20.64 

105.49 

244.45 

62.51 

4 58  59 

2557.0 

'24.16 

98 . 1 3 

'23.97 

98.56 

246.22 

64.87 

5 34  32 

2442.6 

'27.15 

90.63 

'17.40 

110.89 

242.57 

60.10 

4 29  57 

2650.4 

'21 .25 

103.87 

MID-COURSE  EltECUTICN  ACCURACY 
SCT  3128.0  SGR  491.1  SC3  518.0 

RRT  -.8836  RRF  .9439  RTF  -.9651 

SOB  3166.3  R23  -.1849  Rl 3 .967| 

SCI  3158.1  SC2  227.8  tha  172.06 


ORBIT  CE  TERM  I NATJ(>4  ACCURACY 
ST  1798.2  SR  227.0  S5  2067.3 

CRT  '.9966  CRS  -.9815  CST  .9934 

tSA  2744.7  MSA  159.4  SSA  8.1 

Eli  1812.4  El2  18.5  AlF  172.83 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CATC  N<cv  ?5  1 t)6H  FLIGHT  TJMC  150.00  ARRIVAL  CATC  APR  ?4  1969 

HCLIOCCNTRIC  CONIC  CISTANCC  383.80a 

RL  147.66  LAL  .00  UX  6^.80  Vl  27.466  GAl  6.66  A7l  84,46  MCA  160. 4 J SHA  127.21  CCC  .19727  INC  5.5415  VI  30.174 

RP  108.23  LAP  1.86  LOP  223.29  VP  37.539  CAP  -7.50  A7P  95,22  TAL  150.67  TAP  311.08  RCA  102.12  APO  152.31  V2  35.013 

RC  47.558  CL  29.67  OP  -15.49  7Al  48.85  ZAP  27.43  ETS  34.26  7AE  155.52  ETC  294.00  7AC  117.33  ETC  173.73  ClP  -22.93 

PLANE toccntric  conic 

C3  28.317  VHL  5.321  ClA  35.72  RAl  7.21  RAC  6568.1  VEL  12.235  PTH  2.20  VHP  5 . 788  CPA  -8.82  PAP  26.15  ECC  1 .4660 

LNCH  A7MTH  LNCH  TJHC  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

67.26  224529  4144.96  -21.71  179.98  243.60  60.91  235454  3545.0  -25.42  172.66 

112.74  4 20  6 3097.83  -21.70  101.45  243.59  60.90  51144  2497.8  -25.40  94.13 

67.26  22  45  29  4144.96  -2l.7i  179.98  243.60  60,91  235434  3545.0  -25.42  172.66 

112.74  4 20  6 3097.83  -21.70  101.45  243.59  60,90  5 11  44  2497.8  -25.40  94.13 

67.26  22  45  29  4144.96  -21.71  179.98  243.60  60.91  23  54  34  3545.0  -25.42  172.66 

112.74  4 20  6 3097.83  -21,70  101.45  243.59  60,90  5 11  44  2497.8  -25.40  94 . J 3 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  CR6IT  DETERMINATION  ACCURACY 

TCE-1.5589  TRA'2,0029  TC3  .0204  6AU  .0910  5GT  3142.1  SCR  640.8  SC3  563.5  ST  1858.0  SR  360.5  SS  2217.4 

RCE  .3061  RRA  .3671  RC3  -.2394  FAU  .04247  RRT  -.9198  RRT  .9742  RTF  -.9671  CRT  -.9994  CRS  -.9962  CST  .9936 

FOE  3.8949  FRA  3.6J96  FC3-1  .2983  6SP  10490  506  3206.8  R23  -.2016  R13  .9701  LSA  2910.9  MSA  161.2  SSA  6.7 

6CE  1.5887  6RA  2.0362  6C3  .2403  FSP  -1664  SOI  3197.2  S02  247.1  THA  169.31  ELl  1892.7  El2  1J.8  AlF  169.02 

LAUNCH  CATE  NOV  25  1 968  FlIOHT  TIME  152.00  ARRIVAL  CATE  APR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  390.464 

RL  147.66  LAL  .00  LOL  62.80  VL  27.521  CAL  6.4J  A7l  83.99  MCA  163.61  SMA  127.58  ECC  . 1 9268  INC  6.0122  Vl  30 . 1 74 

RP  108.27  lap  1.69  LOP  226.49  VP  37.566  GAP  -6.93  A7P  95.77  TAL  150.70  TAP  314,30  RCA  103.00  APO  152.16  V2  35.000 

RC  48.883  Gl  32-29  GP  -19.24  7AL  50.41  7AP  31.34  ETS  37.05  7AE  152.01  ETE  294.32  7AC  118.65  ETC  176.01  CLP  -25.23 

PLANE TOCENTRIC  CONIC 

C3  28.744  VHL  5.361  OlA  37.93  RAl  5.42  RAO  6568.2  VEL  12.252  PTN  2.20  VHP  5.584  CPA  -11  .89  RAP  28.51  ECC  1.4731 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TJM  INJ  2 LAT  INJ  2 LONG 

63.64  22  19  16  4204.98  -22.79  185.51  242-81  58.83  23  29  2l  3605.0  -26.74  178.26 

116.36  4 32  3 3045.29  -22.78  97.88  242.80  58.82  5 22  48  2445.3  -26.73  90.63 

63.64  22  19  16  4204.98  -22.79  185.51  242.81  58.83  23  29  2l  3605.0  -26.74  178.26 

116.36  4 32  3 3045.29  -22.78  97.88  242-80  56.82  5 22  48  2445.3  -26.73  90.63 

63.64  22  19  16  4204.98  -22.79  185-51  242-81  56.83  23  29  2l  3605.0  -26.74  178.26 

116.36  4 32  3 3045.29  -22.78  97.88  242.80  58.82  5 22  48  2445.5  -26.73  90.63 

differential  CORRECTIONS  MiO-COURSe  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.6472  tra-1.9249  TC3  .0330  BAU  .1049  SCT  3146.6  SOR  86l .0  SG3  604.9  ST  1926.3  SR  554.2  SS  2379.9 

ROE  .4884  RRA  .4576  RC3  -.2710  FAU  .04382  RRT  -.9398  RRT  .9887  RTF  -.9688  CRT  -.9970  CRS  -.9994  CST  .9939 

FOE  4.3982  FRA  3.6843  FC3-1.3197  BSP  10663  SOB  3262.2  R23  -.2068  R13  .9738  LSA  3107.2  MSA  164.8  SSA  5.2 

BCE  1.7181  BRA  1 .9786  BC3  ,2730  FSP  -1792  SOl  3249.8  SC2  284.9  THA  165.46  ELI  2004.1  El2  41.2  AlF  163.99 


LAUNCH  CATE  NOV  25  1968  FLIGHT  TIME  1 54.00  ARRIVAL  CATE  APR  28  1969 

HELIOCENTRIC  OXIC  distance  397.102 

RL  147.66  LAl  .00  LOL  62.80  VL  27.571  GAL  6.29  A7l  83.30  HCA  166.80  SMA  127.92  ZCC  .18848  INC  6.7030  Vl  30.174 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.591  CAP  -6.37  A7P  96.53  TAl  150.74  TAP  317.54  RCA  103.81  APO  152.03  V2  34.987 

RC  50.327  CL  35.65  CP  -24.61  7AL  52.52  7AP  36.31  ETS  40.79  7AE  147.08  ETE  293.40  ZAC  119.86  ETC  179.44  ClP  27.58 

Plane TOCENTRIC  conic 


C3  30.117 

VHL  5.488 

CLA  40.70 

RAl  2.93 

RAO  6568.2 

VEL  12.308 

PTH  2.22 

VHP 

5.4  70 

CPA  -16.45 

RAP  31.54 

ECC  1 .495  7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  7 LONG 

59.45 

21  49  30 

4273.12 

-23.82 

191 .93 

242.06 

55.97 

23 

0 43 

3673.1 

-28.12 

184  .84 

120.55 

4 41  54 

3000 . 50 

-23.81 

94.84 

242.05 

55.96 

5 

31  55 

2400.5 

-28.10 

87.75 

59.45 

21  49  30 

4273.12 

-23.82 

191 .93 

242.06 

55.97 

23 

0 43 

3673.1 

-28.1? 

184 .84 

120.55 

4 41  54 

3000 . 50 

-23.81 

94.84 

242.05 

55.96 

5 

31  55 

2400 . 5 

-28.10 

87.75 

59.45 

21  49  30 

4273.12 

-23.82 

191 .93 

242.06 

55.97 

23 

0 43 

3673.1 

'28.12 

184  .84 

1 20 . 5 5 

4 41  54 

3000.50 

-23.81 

94.84 

242.05 

55.96 

5 

31  55 

2400 . 5 

-28.10 

87.75 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.7859  TRA-1.8371  TC3  .0363  BAU  .1240  SGT  3143. 0 SOR  1183.9  SG3  630.5  ST  2013.1  SR  844.1  55  2544.1 

RCE  .7754  RRA  .5781  RC3  -.3057  FAU  .04331  RRT  -.9505  RRF  .9950  RTF  -.9703  CRT  -.9950  CRS- 1 ,0000  CST  .9943 

FOE  4.9543  FRA  3.6038  FC3-1.2451  BSP  10953  SOB  3358.6  R23  -.1977  R13  .9784  lSA  3347.9  MSA  1 70 , 5 SSA  3.8 

BCE  1.9469  BRA  1.9259  BC3  .3079  FSP  -1879  SCI  3340.7  SC2  346.2  THA  160,08  ElI  2181.5  El2  78.0  AlF  157.32 

LAUNCH  CATE  NOV  25  1 968  FLIGHT  TIME  156.00  ARRIVAL  CATE  'APR  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  403.716 

RL  14  7.66  LAL  .00  LOL  62.80  VL  27.616  GAL  6.13  A7L  82-18  HCA  169.99  SMA  128.23  ECC  .18468  INC  7,8239  VI  30 . J 74 

RP  108.36  LAP  1.36  LOP  232.88  VP  37.612  GAP  -5.83  A7P  97. 7l  TAL  150.78  TAP  320.77  RCA  104.55  APO  151.91  V2  34.974 

RC  51.881  GL  40.24  GP  -32-67  7AL  55.60  7AP  43.08  ETS  45.78  7AE  139.63  ETE  291.79  ZAC  120.74  ETC  184.87  ClP  -29.81 

PLANETOCENTRIC  CONIC 

C3  33.478  VHL  5.786  DLA  44.36  PAL  359.09  RAO  6568.3  VEL  12.444  PTH  2.25  VHP  5.553  OPA  -23.39  RAP  36.00  ECC  1.5510 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LXG 

54.30  21  1249  4357.77  -24.55  199.98  241.26  51.81  222526  3757.8  -29.52  193.19 

125.70  44757  2969.07  -24.54  92.66  241 .25  51.80  53726  2369.1  -29.51  85.87 

54.30  21  1249  4357.77  -24.55  199.98  241 .26  51.81  222526  3757.8  -29.32  193.19 

125.70  44757  2969.07  -24.54  92.66  241 .25  51.80  5 37  26  2569.1  -29.31  85.87 

54.30  21  1249  4357.77  -24.55  199.98  241.26  51.81  22  25  26  3757.8  -29.32  193.19 

125.70  44757  2969.07  -24.54  92.66  241.25  51.80  53726  2569.1  -29.51  85.87 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE'2.0422  TRA-1.7382  TC3  .0246  BAU  .1478  SOT  3144.4  SGR  1654.7  SG3  614.8  ST  2147.4  SR  1294.6  SS  2676.7 

RDE  1.2714  RRA  .7247  RC3  -.3294  FAU  .03863  RRT  -.9559  RRT  .9975  RTF  -.97j8  CRT  -.9941  CRS-1.0000  CST  .9950 

FOE  5.4690  fra  3.2263  FC3  -.9990  BSP  11 507  SOB  3553.2  R23  -.1717  R1 3 .9845  lSA  3663.4  MSA  177.8  SSA  2.5 

BOE  2.4057  BRA  1.8832  BC3  .3303  FSP  -1850  SCI  3526.7  SG2  433.2  THA  152.85  ElI  2504.6  El2  120.3  AlF  J48.99 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


launch  cate  NOV  ^5  1968 


Flight  timc  i 58.00 


RL  147.66 

lal  .00 

LOL  62.80 

VL 

27.657 

gal 

5.99 

A7l  80.03 

MCA  173.17 

SMA  128.51 

RP  108.40 

LAP  1.18 

LOP  236.07 

VP 

37.630 

GAP 

-5.31 

A7P  99.90 

TAL  150.82 

tap  323.99 

RC  53.536 

Gl  46.97 

GP  -45.30 

7AL 

60.54 

7AP 

53.02 

ETS  52.68 

7AE  127.67 

ETE  291.02 

PLANETOCENTRIC  CONIC 

C3  42.473 

VHL  6.517 

CLA  49,35 

RAL 

352.24 

RAD  6568.6 

VEL  12.800 

PTH  2,33 

VHP  6.l7l 

LNCH  A7MTH 

LNCH  time 

L-i  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

47.73 

20  22  5 

4476.95 

- 

23.96 

210 

.76 

239.82 

45.47 

21  36  42 

132.27 

4 44  4 

2970.08 

- 

23.95 

92 

.19 

239.81 

45.47 

5 33  34 

47,73 

20  22  5 

4476.95 

- 

23.96 

210 

.76 

239.82 

45.47 

21  36  42 

132.27 

4 44  4 

2970.06 

- 

23.95 

92 

.19 

239.81 

45.47 

5 33  34 

47.73 

20  22  5 

4476.95 

- 

23.96 

210 

.76 

239.82 

45.47 

21  36  42 

132.27 

4 44  4 

2970.0$ 

- 

23.95 

92.19 

239.81 

45.47 

5 33  34 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

rcE-2.6550 

TRA-1 .6285 

TC3  -.0110 

BAU 

.1664 

SCT  3204.7  SCR  2288,7  SC3  507.2 

ROE  2.2264 

RRA  .8322 

RC3  -.2926 

FAU 

.02558 

RRT  - 

.9582  RRP 

.9977  RTF  - 

.9750 

FOE  5,5976 

FRA  2.3174 

FC3  -.5213 

65P 

12596 

SC6  3958.0  R23  - 

.1266  R13 

.9918 

BCE  3.4634 

BRA  1 .8288 

6C3  .2950 

FSP 

-1555 

SCI  3901.1  SC2  537.9  THA  144.85 

LAUNCH  CATE  NOV  25  1 968 

flight  time  160.00 

HELIOCENTRIC  CONIC 

DISTANCE  416.832 

Rl  147.66 

LAL  .00 

LOL  62.80 

VL 

27.694 

CAL 

5.87 

A7l  74.20 

HCA  176.32 

SMA  128.76 

RP  108.43 

LAP  1 .00 

LOP  239.25 

VP 

37.645 

GAP 

-4.81 

A7P  105.77 

TAL  150.84 

TAP  327.16 

RC  55.282 

Gl  57.21 

CP  -65.14 

7AL 

69.32 

7AP 

67.86 

ETS  67.79 

2AE  107.96 

ETE  299.48 

PlANETOCENTRIC  CCNIC 

C3  79.640 

VHL  8.924 

CLA  55.23 

RAl 

337.46 

RAD  6569.6 

VEL  14.177 

PTH  2.58 

VHP  8.968 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A2MTH 

iNJ  time 

40.37 

19  0 48 

4680.25 

- 

17.88 

224 

.99 

234.53 

36.81 

20  18  ^49 

139.63 

4 7 24 

3072.70 

- 

17.87 

95 

.65 

234.51 

36.81 

4 58  36 

40.37 

19  0 48 

4680.25 

- 

17.88 

224 

.99 

234.53 

36.81 

20  18  49 

139.63 

4 7 24 

3072.70 

- 

17.87 

95 

.65 

234.51 

36.81 

4 58  36 

40.37 

19  0 48 

4680.25 

- 

17.88 

224 

.99 

234.53 

36.81 

20  18  49 

139.63 

4 7 24 

3072.70 

- 

17.87 

95 

.65 

234.51 

36.81 

4 58  36 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE-5. 2035 

TRA'l .5084 

TC3  -.1056 

BAU 

.1463 

SCT  3752.4  SCR  2552.3  SG3  268.1 

ROE  3,8874 

RRA  .4532 

RC3  -.0880 

FAU 

.00031 

RRT  - 

.9580  RRP 

.9905  RTF  - 

.9882 

FOE  4.5786 

FRA  .8823 

FC3  -.0034 

BSP 

13888 

SGB  4538.1  R23  - 

.0626  R13 

.9980 

eOE  6.4953 

BRA  1.5750 

BC3  .1374 

FSP 

-828 

SGI  4496.8  5C2  i 

610.7  THA  146.20 

arrival  cate 

MAY 

2 1969 

ECC  .18125 

INC  9.9742 

Vl 

30.174 

RCA  105.22 

APO  151  .80 

V2 

34.961 

7AC  120.63 

ETC  194.23 

CLP 

'31 .23 

DPA  -34.02 

RAP  43.95 

ECC 

1 .6990 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3877.0 

-29.43 

204 .63 

2370.1 

-29.42 

86.06 

3877.0 

-29.43 

204 .63 

2370.1 

-29.42 

86.06 

3877.0 

-29.43 

204 .63 

2370.1 

-29.42 

86.06 

ORBIT  OETERHINATION  ACCURACY 
ST  ^4^3.8  SR  I9S6.I  SS  e67l.I 

CRT  '.9945  CRS  -.9998  CST  .996? 

LSA  4113.4  MSA  185,6  SSA  1.3 

Eli  3129.5  El2  161.5  AlF  jaO.70 

arrival  cate  mat  4 1969 


113  VI 
.71  V2 


30.174 
34 .948 
'26.53 


DPA  '48.66  RAP  62.96  ECC  2.3107 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


4080.2 

2472.7 

4080.2 

2472.7 

4080.2 

2472.7 


'24.21 

-24.20 

'24.21 

'24.20 

'24.21 

'24.20 


220 . 1 6 

90.82 
220.16 

90.82 
220 . 1 6 

90.82 


ORBIT  determination  ACCURACY 


LAUNCH  CATE  NOV  25  1968 


heliocentric  conic 


Flight  time  162.oo 


DISTANCE  422.912 


Rl 

147 

.66 

LAL 

.00 

LOL 

62.80 

VL 

27. 

727 

GAL 

RP 

108 

,47 

LAP 

.82 

LOP 

242.44 

VP 

37. 

658 

CAP 

RC 

57. 

109 

Gl 

52.48 

GP 

'61 .41 

7AL 

84 

.35 

7AP 

85.31  ETS  173.95  7AE  67.31  ETE 


VHL  31  .665 

CLA  40.78 

RAt  519.94 

RAO  6573.0 

VEL  33.733 

PTH  3.50 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

18  57  29 

4843.50 

.30 

220.92 

230.30 

49.22 

1 50  59 

3567.83 

.31 

123.56 

230.29 

49.22 

18  57  29 

4843.50 

.30 

220.92 

230.30 

49.22 

1 50  59 

3567.83 

.31 

125.56 

230.29 

49.22 

18  57  29 

4843.50 

.30 

220.92 

230.30 

49.22 

1 50  59 

3567.83 

.31 

123.56 

230.29 

49.22 

PlANETOCENTRIC  conic 
C51016.662 
LNCH  A7MTH 
59.33 
120.67 
59.33 
120.67 
59.33 
120.67 

differential  corrections  

TOE-7. 7389  TRA  1 .9232  TC3  '-1400 
RC'19.3740  RRA'1.8173  RC3  -.2907 
FOE  4.2395  FRA  .2925  FC3  .0665 
0OE2O.8624  BRA  2.6460  BC3 

LAUNCH  DATE  ^^OV  25  1968 

heliocentric  conic 


INJ  time 
20  18  13 
2 50  26 
20  18  13 
2 50  26 
20  18  13 
2 50  26 


ST 

3379.4 

SR 

2500 , 5 

SS 

2289.4 

CRT 

-.9959 

CRS 

-.9992 

CST 

.998  7 

LSA 

4783.4 

MSA 

184.9 

SSA 

.7 

ELI 

4200 . I 

EL2 

181 .1 

AlF 

143.53 

ARRI VAL 

CATE 

MAY 

6 1969 

ECC 

.17630 

INC66.4746 

Vl 

30.174 

RCA 

106.25 

APO 

151 .73 

V2 

34 .936 

7AC 

117.85 

ETC 

339,73 

ClP 

80.16 

CPA 

'41 .29 

RAP 

124 .89 

ECC17.731 7 

PC  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4243.5 

'4.92 

215.26 

2967.8 

-4.91 

117.91 

MID-COURSE  EXECUTION  ACCURACY 
BAU  4.3850  SOT  1714.4S0R  3967.6  S03  75.6 

FAU-. 07805  RRT  .9261  RRT  -.9994  RTF  -.9378 

BSP  14270  SOB  4322.2  ^3  -.0247  Rl3  -.9996 

.3226  FSP  '260  SOI  4280.4  S02  599.6  THA  67.73 

FUIOHT  TIME  164.00 

distance  430.163 


4243.5 
2967.8 

4245.5 
2967.8 

ORBIT  OETERMINA 
ST  1397.6  SR 
CRT  .9909  CRS 
LSA  4514.1  MSA 
ELI  3750.0  El2 


-4.92 

-4.91 

-4.92 

'4.91 


215.26 

117.91 
215.26 

117.91 


TION  ACCURACY 
3484.2  5S  2513.0 
I .0000  CST  .9921 

176.1  SSA  I , 1 

175.2  AlF  68.27 


RL 

147, 

.66 

LAL 

.00 

LCX 

62 

.80 

VL 

27. 

756 

CAL 

5, 

.62 

ATL 

102, 

.68 

HCA 

182.90 

SMA 

129. 

,19 

RP 

108 

.51 

LAP 

.64 

LOP 

245 

.62 

VP 

37. 

668 

GAP 

-3, 

.75 

ATP 

77, 

.54 

TAL 

151.08 

TAP 

333, 

,98 

RC 

59.010 

CL 

-53.87 

CP 

74, 

.16 

TAL 

66 

;.i7 

TAP 

75, 

.59 

ETS 

304, 

.14 

TAE 

107,94 

ETE 

67. 

,93 

PLANETOCENTRIC  CONIC 
C3  56.353  VHC  7.50 


LNCH  A7MTH 
56.82 
123.18 
56.82 
123.18 
56.82 
123.18 


LNCH  time 
12  6 52 


29  18 
12  6 
19  18 
12  6 
19  18 


8 

52 

a 

52 

8 


OLA  -42.54 

RAL  39 . 73 

RAO  6569.0 

VEl  13.331 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

1817.75 

18.22 

34.88 

288.69 

5770.39 

18.23 

270.27 

288. Tl 

1817.75 

18.22 

34.88 

288.69 

5770.39 

18.23 

270.27 

288.71 

1817.75 

18.22 

34.88 

208.69 

5770.39 

18.23 

270.27 

288.71 

PTH  2.44  VHP  10.768 
INJ  A2MTH  INJ  TIME 


ARRIVAL  CATC  MAY  8 1969 


ECC  .17262  INCI2.6776  Vl  30.174 
RCA  106.89  APO  151.50  V2  34.923 
7AC  87.35  ETC  J4J.47  CLP  -24.28 

CPA  69.88  RAP  319.12  ECC  1.9274 
PO  CST  TIM  iNJ  2 LAT  iNJ  2 LONG 


129.13 

129.13 

129.13 

129.13 

129.13 

129.13 


12  37  10 
20  54  18 
12  37  10 
20  54  18 
12  37  10 
20  54  18 


121 7.8 
5170.4 
1217.8 
5170.4 

1217.8 

5170.4 


23.14 

23.16 

23.14 

23.16 

23.14 

23.16 


28.56 
263.94 
28.56 
263 .94 
28.56 
263.94 


differential  corrections 
T0E'I.ID78  TRA-3.0083  TC3  -.0608  BAU  .1605 

ROE  -.1856  RRA'3.51^  RC3  .2042  TAU  .00650 

FOE  .3562  FRA  2.3239  PC3  -.0999  BSP  14558 

60E  1.1232  BRA  4.6275  6C3  .2131  FSP  -636 


SOT  3230.2  SCR  3658.0  SG3  209.7 
RRT  .9684  RRT  -.9971  RTF  -.9844 
see  4880.1  R23  -.0346  Rl 3 -.9993 
SCI  4842.0  SC2  608.9  THA  48.67 


ORBIT  determination  ACCURACY 

ST 

1260.5 

SR 

1101  .9 

SS 

717.9 

CRT 

.8217 

CRS 

.9734 

CST 

.9304 

LSA 

1751 .5 

MSA 

500.8 

SSA 

.9 

Eli 

1599.4 

El2 

494.9 

AlF 

40.34 

184 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


launch  date  NOV  25  I960 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  63.80  VL 

RP  100.55  LAP  .45  LOT  240.00  VP 

RC  60.976  CL  '27.50  CP  56.13  7Al 

planetocentric  conic 


27.701  cal 
37.675  CAP 
47.09  7AP 


FlICHT  time  166.00 

distance  436.600 
5.54  A7l  94.29  HCA  I 
'3.29  A7P  05.74  TAL  1 


C3  20.027 

VHL  4.475 

CLA  -16.90 

RAl  30.63 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

n 24  53 

1656.50 

-3.20 

90.00 

10  47  32 

5416.06 

20.00 

100.00 

12  56  31 

1425.45 

-4.50 

100.00 

20  10  35 

5123.23 

29.47 

110.00 

13  23  21 

1270.72 

-7.60 

110.00 

21  40  15 

4042.72 

33.07 

differential  corrections 

TDE  -.5045 

TRA-1 .5006 

TC3  .0547 

BAU  .2050 

ROE  -.4603 

RRA-2.7260 

RC3  1 .0661 

FAU  .04070 

FOE  .0774 

FRA  4.3967 

FC3-1 .7620 

BSP  1 3991 

60E  .7440 

BRA  3.1551 

6C3  1 .0675 

FSP  -1671 

LAUNCH  DATE  NOV  25  I960 

HELIOCENTRIC  CONIC 

RL  147.66 

LAL  .00 

LOL  62.00 

VL  27,004 

RP  100.50 

LAP  .26 

LOP  251 .90 

VP  37.601 

RC  63.000 

GL  -11.52 

CP  44.76 

ZAL  41.51 

PLANETOCENTRIC  CONIC 

C3  15.737 

VHL  3.967 

OLA  -1.90 

RAL  25.19 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

0 59  35 

2099.67 

-16.62 

90.00 

20  29  24 

4061 .69 

19.64 

100.00 

10  20  3 

1040.14 

-17.57 

100.00 

21  51  30 

4596.46 

20.61 

110,00 

II  26  15 

1632.07 

'20.11 

110.00 

23  1 55 

4376.49 

23.19 

RAC  6567.0 
INJ  LCNG 
0.64 
240.00 
350.90 
227.07 
337.94 
205.24 


VEL  11 .092  PTH  2.11 
INJ  PT  A$C  INJ  A7MTH 


251.25 

250.09 

250.50 

257.96 

240.67 

257.43 


110.14 

06.20 

119.50 

04.75 

123,43 

00.02 


ARRI VAl 

CATE 

MAY 

in  1969 

SMA 

129.37 

zee 

.I7f 

162 

INC 

4 .2852 

VI 

30.174 

TAP 

337.09 

RCA 

107 

.30 

APO 

151  .45 

V2 

34.911 

ETE 

79.26 

ZAC 

93 

.03 

ETC 

1 52 . 1 0 

ClP 

-45.01 

VHP 

6.013 

CPA 

55 

.21 

RAP 

347.50 

zee 

1 .3296 

INJ 

1 TIME 

PC 

CST 

TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

n 

52  29 

1056 

.6 

.51 

2.01 

20  17  49 
13  0 16 

21  43  59 
13  44  40 
23  0 57 


4016.9 

025.4 

4523.2 

670.7 

4242.7 


27,26 
-.53 
20.43 
-3.15 
31  .45 


240.23 
344 .44 
210.42 
331 .60 
196.39 


CAL 

CAP 

ZAP 


HIC-COURSE  EXECUTION  ACCURACV 
SCT  2255.0  SCR  3017.6  SC3  535.3 
RRT  .9501  RRF  '.9996  RTF  -.9615 
see  4435.0  R23  -.0604  R13  -.9979 
SGI  4390.3  SC2  560.5  THA  59.95 

flight  time  160.00 

DISTANCE  443.070 

5.40  A7L  91.64  HCA  109.19  SMA  129.53 
-2.02  AZP  00.30  TAL  151.06  TAP  340.25 
63.02  ETS  333.37  ZAE  130.24  ETE  01.77 


ORBIT  determination  ACCURACY 


RAO  6567.6 
INJ  LCNC 
34.34 
210.63 
14.01 
190.72 
357.75 
172.70 


VEL  U.7l0  PTH  2.06  VHP  4.661 
INJ  RT  ASC  INJ  AZMTN  INJ  TIME 


242.30 

243.14 

241.94 

242.73 

240.61 

241.49 


113.26 

69.19 

114.50 

67.06 

110.25 

64.15 


9 34  35 
21  50  26 

10  50  43 

23  0 14 

11  53  20 

24  14  51 


ST 

903.4 

SR 

1243.6 

S5 

1007.5 

CRT 

.9317 

CRS  ' 

.9974 

CST 

.9556 

LSA 

1900.4 

MSA 

291  .1 

SSA 

3.2 

ELI 

1559.7 

El2 

204.7 

AlF 

52.13 

ARRIVAL 

DATE 

MAY 

12  1969 

ECC 

.16003 

INC 

1 .6391 

VI 

30.1  74 

RCA 

i07.ee 

APO 

151  .40 

V2 

34.900 

ZAC 

96.76 

ETC 

154.77 

CLP 

'51 .50 

DPA 

4 5.04 

RAP 

356,14 

ECC 

1 .2590 

PC 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1499.7 

- 

13.34 

27.20 

4261  .7 
1240.1 

3996.5 
1032.9 

3776.5 


16.64 
-14. M 
17.43 
-16.17 
19.52 


203.24 
7.73 
103.37 
350 .03 
165.56 


VL  27.023  CAL 
VP  37.605  GAP 
7AL  40.10  ZAP 


6.55 
L-I  TIME 
2349.76 
4504.00 
2077.33 
4332.53 
1041  .42 
4141 .21 


differential  correcticns 

TOE  -.4072  TRA-1.2196  TC3  .0094  6AU  .2679 
ROE  -.5902  RRA-2.2006  RC3  1.2732  FAU  .06000 
FOE  1.0924  FRA  6.2670  FC3-3.7455  BSP  12595 
eOE  .7652  BRA  2.5230  6C3  1.2733  FSP  -2657 


LAUNCH  CATE  NOV  25  I960 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOt  62.00 
RP  100.62  LAP  .07  lOP  255.15 
RC  65.076  CL  '2.40  CP  37.40 
Planetocentric  conic 
C3  14.020  VHL  3.051  CLA 
LNCH  A7MTH  LNCH  TIME 

90.00  7 43  36 

90.00  21  19  49 

100.00  903 

100.00  22  30  2 

110.00  10  23  26 

110.00  23  39  9 

differential  corrections 
TDE  -.4151  tra  -.9522  TC3  - .0930 
RCE  -.6437  RRA-1.0060  RC3  1 .2267 
FOE  3.0030  FRA  7.7474  FC3-5.213I 
BCE  .7660  BRA  2.1135  6C3  1 .2302 

LAUNCH  CATE  NOV  25  1960 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.00 
RP  100.65  LAP  -.11  LOP  250.33 
RC  67.190  CL  3.10  CP  32.33 
Planetocentric  conic 
C3  14.645  VHL  3.027  DlA  11.74 
LNCH  TIME  L-I  TIME 
6 53  56  2515.61 

21  52  56  4413.49 

0 21  13  2234.07 

23  0 19  4J70.27 

9 42  56  1970.39 

072  3990.71 

differential  corrections 
TDE  -.3212  tra  -.6907  TC3  -.2220 
RDE  -.6546  RRA-1 .6652  RC3  1.1393 
FOE  4.0500  FRA  0.9315  FC3-6.2941 
BCE  .7292  BRA  1.0050  0C3  1.1600 


MIO-COURSC  EXECUTION  ACCURACV 
SCT  1097.0  SCR  3454.6  SC3  056.0 
RRT  .9507  RRF  -.9995  RTF  -.9516 
see  3941.5  R23  -.0664  R1 3 -.9973 
SCI  3907.0  SC2  520.4  THA  61.00 

Flight  tim£  iTO.OO 
DISTANCE  449.537 

5.42  A7L  90.34  HCA  192.36  SMA  129.67 

-2.36  AZP  09.66  TAL  151.05  TAP  343.41 

64.33  ETS  340.61  ZAE  M5.52  ETE  04.92 


ORBIT  determination  ACCURACY 


RAL  21  .90 
INJ  LAT 
-22.60 
12. IZ 
-23.60 
13.06 
-26.25 
15.54 

6AU  .2439 
FAU  .00929 
BSP  11273 
FSP  -3496 


RAC  6567.6  VEL  11.671 
INJ  LONG  INJ  RT  ASC 


PTH  2.05  VHP  4.033 
INJ  AZMTH  INJ  time 


50.23 

193.00 

29.04 

174.77 

10.02 

150.03 


240.27 

237.79 

239.91 

237.31 

230.00 

235.09 


107.53 

64.21 

100.90 

62.07 

112.73 

59.16 


0 22  45 

22  36  14 
9 42  41 

23  50  15 

10  54  0 

24  40 


ST 

000.2 

SR 

1202.3 

SS 

1552.7 

CRT 

.9000 

CRS 

.9901 

CST 

.9902 

LSA 

2192.9 

MSA 

145.1 

SSA 

7.2 

Eli 

1540.5 

El2 

145.0 

ALF 

55.73 

ARRI VAL 

CATE 

HAY 

14  1969 

ECC 

.16732 

INC 

. 3406 

VI 

30 . 1 74 

RCA 

107.97 

APO 

151 .36 

V2 

34 .009 

ZAC 

90.50 

ETC 

156.02 

CLP 

-56.95 

CPA 

37.96 

RAP 

359.62 

ECC 

1 .2440 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1749.0 

- 

19.99 

42.53 

10 


3904  .9 
1477.3 
3732.5 
1241  .4 
3541  .2 


0.56 

-20.00 

9,32 

-22.94 

11.34 


106.94 

22.16 

167.97 

3.22 

152.25 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
no. 00 
no. 00 


VL  27.040 
VP  37.607 
ZAL  40.10 

RAL  19.91 
INJ  LAT 
-25.55 
6.07 
-26.64 
7.06 
-29.51 
10.42 

6AU  .2273 
FAU  .10647 
BSP  10075 
FSP  -4224 


GAL 

GAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1555.7  SCR  3129.0  SG3  1120.9 
RRT  .9353  RRF  -.9992  RTF  -.9357 
see  3495.1  R23  -.0653  R13  -.9971 
SCI  3459.5  5C2  490.2  THA  64.50 

flight  time  172.00 

DISTANCE  455.970 

5.38  AZL  09.57  HCA  195.55  SMA  129.78 
-1.90  AZP  90. A1  TAl  151.02  TAP  346.55 
66.02  ETS  346.20  ZAE  150.45  ETE  09.85 


CRGIT  DETERMINATION  ACCURACY 


RAO  6567.6  VEL  11.663  PTH  2.05  VHP  3.662 
INJ  long  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


61  .40 

103.95 
40.49 

165.53 

20.13 

150.96 


239.76 

235.52 
239.47 
234.99 

230.53 
233.44 


102.64 

62.46 

104.09 
61  .07 

100.09 
57.26 


7 

23 

0 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1104. 0 SCR  2064.4  SC3  1357.0 
RRT  .0973  RRF  -.9900  RTF  -.0977 
see  3099.4  R23  -.0576  R13  -.9972 
SCI  3060.6  SG2  409.1  THA  69.09 


35  51 
6 30 
50  20 
24  17  50 
10  15  54 
I 13  41 


ST 

751  .3 

SR 

1279.5 

SS 

1 974  .2 

CRT 

.9927 

CRS 

.9900 

CST 

. 990  1 

LSA 

2460.0 

MSA 

06.6 

SSA 

12.9 

Eli 

1401.7 

EL2 

78.5 

alf 

59.67 

ARRIVAL 

CATE 

MAV 

16  1969 

ECC 

. 1 6600 

INC 

.4250 

VI 

30 . 1 74 

RCA 

100.23 

APO 

151.34 

V2 

34.078 

ZAC 

99.10 

ETC 

150.61 

CLP 

'62.23 

CPA 

32.71 

RAP 

.91 

ECC 

1.2410 

PO 

CST  TIM 

INj 

t 2 LAT 

INJ 

2 LONG 

1915.6 

23.56 

53.38 

3013.5  3.13  177.26 

1634.1  -24.44  32.30 

3570.3  3.94  150.94 

1370.4  -26.75  12.03 

3390.7  6.03  144.62 

ORBIT  CETERHINATION  ACCURACY 
5T  577.9  SR  1242.9  SS  2319.6 

CRT  .9960  CRS  .9976  CST  .9996 

LSA  2693.2  MSA  76 . 3 SSA  15.9 

Eli  1370.1  El2  4i .0  alF  65 . 1 ! 


105 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4 1968-69  » 


AUNCH  CATE  1 

NOV  25  1966 

Flight  time  174.00 

arrival  cate 

MAY 

16  1969 

HELIOCENTRIC  CONIC 

distance  462. 

399 

RL  147.66 

LAL  .00 

lOl 

62.60 

VL 

27.653 

CAL  5.35 

A7L  69.06 

HCa  196.7] 

SMA  129.66 

ECC 

.1651  1 

INC  .9416 

VI 

30 .17  4 

RP  1 06 . 66 

LAP  -.30 

LOP  261 .50 

VP 

37.666 

Gap  '1.46 

A7P  90.69 

TAl  150.97 

tap  349.67 

RCA 

1 06 . 4 4 

APO  151.3? 

V2 

34  .667 

RC  69 . 360 

CL  6.64 

CP 

26.62 

7AL 

40.4  7 

7AP  70.50 

ETS  350.59 

7AE  153.77 

ere  96.90 

7AC 

96.73 

ETC  160.20 

ClP 

'67.65 

PLANE TOCENTRIC  CONIC 

C3  14,660 

VHL  3.631 

CLA 

15.21 

RAL 

16.46 

RAC  6567,6 

VEL  11.665 

PTH  2.05 

VHP  3. 

.416 

CPA 

26.52 

RAP  1 .00 

ECC 

1.2416 

LNCH  A7MTH 

LNCH  TIME 

L-r 

TIME 

INJ  LAT 

iNJ  long 

iNJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 17  50 

2636 

.26 

27,07 

69.99 

239.72 

96.64 

7 1 

46 

2036.3 

'25.60 

61  .63 

90.00 

22  17  37 

4293.69 

3.07 

177.22 

234.46 

61  .64 

^3  29 

10 

3693.9 

-.72 

1 70.59 

100.00 

7 47  27 

2347.24 

-i 

26.26 

46.50 

239.50 

100.17 

6 26 

35 

1747.2 

'26.57 

40.11 

100.00 

23  30  40 

4056 

.16 

4.12 

159.31 

233.90 

60.37 

24  36 

16 

3456.2 

. 1 4 

152.76 

110.00 

9 14  10 

2075.94 

31.37 

27.12 

236 . 72 

104.34 

9 46 

46 

1475.9 

'29.06 

16.67 

110.00 

0 24  23 

3902 

.22 

6.63 

145.61 

232.22 

56.42 

1 29 

25 

3302.2 

2.37 

1 39.56 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACv 

ORBIT  CETERMJNATICN  ACCURACV 

TDE  '.2004 

TRA  -.4404 

TC3  ' 

.3746 

6AU 

.2193 

SOT  796.7  SCR  2641 .6  SG3  1546,7 

ST 

363.0 

SR  II66.6 

SS 

2600 . 3 

ROE  -.6437 

RRA-I .4996 

RC3  1 

.0527 

FAU 

.12052 

RRT 

,7766  RRF  - 

.9962  RTF  - 

.7790 

CRT 

.9967 

CRS  .9970 

CST 

.9979 

FOE  5.0236 

FRA  9.6962 

FC3-7 

.1076 

6SP 

6950 

see  2759.7  R23  - 

.0407  RI3  - 

.9974 

LSA 

2660.6 

MSA  64.6 

SSA 

15.5 

60E  .6742 

BRA  1.5630 

8C3  I 

.11  74 

FSP 

-4650 

SGI  2716.3  SG2  467.4  THA  ' 

76.30 

ELI 

1242.9 

El2  16.0 

alf 

73.04 

LAUNCH  DATE  NOV  25  1968 


flicht  time:  ire.oo 


arrival  cate  MAV  1969 


heliocentric  conic 


DISTANCE  468.796 


RL  147.66 

LAL 

.00 

LOL 

62.60 

VL  27.665 

CAL  5.34 

A7L  66.69 

HCA 

201 .66 

SMA 

129.96 

ECC  .16441 

INC 

1.3116 

VI 

30 . 1 74 

RP  106. 72 

LAP 

-.49 

LOP  264.67 

VP  37.667 

GAP  -1.02 

A7P  91 .22 

TAl 

150.69 

TAP 

352.76 

RCA  108,59 

APO 

151 .33 

V2 

34 .656 

RC  71.560 

gl 

9.50 

CP 

25,73 

7AL  40.66 

ZAP  74.94 

ETS  354.10 

7AE 

155.77 

ETE 

105.94 

ZAC  97.75 

ETC 

161  .63 

CLP 

-73.23 

Plane TOCENTRIC  conic 

C3  14.602 

VHL 

3.647 

DLA 

17.69 

RAL  17,45 

RAO  6567.6 

VEL  11.670 

PTH 

2.05 

VHP 

3.243 

OPA  24.97 

RAP 

.36 

ECC 

1 .2436 

LNCH  A7MTH 

INCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

90,00 

5 

49  50 

2730,04 

-27.65 

76.74 

239.64 

95.34 

6 

35  20 

2130.0 

26.62 

66  .22 

90.00 

22 

37  25 

4203.60 

.16 

172.19 

234.04 

61  .66 

23 

47  29 

3603.6 

'3.62 

165.56 

100.00 

7 

21  32 

2434 

.36 

-29.14 

54.83 

239.66 

96.96 

6 

2 6 

1634.4 

- 

27.66 

46.25 

100.00 

23 

46  25 

3974 

.72 

1 .30 

154.72 

233.41 

60.13 

24 

54  39 

3374.7 

-2.66 

146 .20 

110.00 

6 

52  26 

2149.62 

-32.46 

32.59 

239.06 

101 .26 

9 26  16 

1549.6 

- 

30,59 

23.69 

110.00 

0 

37  53 

3632 

.02 

4.17 

142.11 

231 .62 

56.04 

1 

41  45 

3232.0 

-.32 

1 35 .90 

differential  CORRECTIONS 


MIO-COOffSe  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.0539 

TRA  -.1725 

TC3  -.5463 

BAU 

.2203 

5GT 

505.6 

SCR  2443.6 

SC3 

1706.0 

ST 

114.7 

SR 

1123.5 

SS 

2626 . 5 

ROE  -.6195 

RRA-I 

.3665 

RC3 

.9703 

FAU 

.13147 

RRT 

.2721 

RRT  -.9974 

RTF 

-.2717 

CRT 

.9751 

CRS 

.9961 

CST 

.9556 

FOE  5.6790 

FRA10.6706 

FC3-7.6697 

BSP 

7931 

SOB 

2495.4 

R23  -.0112 

R13 

-.9973 

LSA 

3042.2 

MSA 

96.2 

SSA 

14 .6 

60E  .6216 

BRA  1 

.3773 

8C3  ) 

1.1135 

FSP 

-5370 

SGI 

2447.6 

SG2  465.9 

THA 

66.64 

ELI 

1129.1 

El2 

25.3 

alf 

64 .31 

LAUNCH  DATE  NOV  25  1966 


FLIGHT  TIME  176.00 


arrival  cate  MAv  22  1969 


HELIOCENTRIC  CONIC 


RL 

147.66 

LAL 

.00 

LOL 

62.60 

VL 

27.673 

CAL 

RP 

106.74 

LAP 

-.67 

LOP 

267.64 

VP 

37.665 

GAP 

RC 

73.792 

CL 

1 1 .49 

OP 

23.36 

7AL 

41  .23 

7AP 

Plane  TOC entrto  conic 

C3 

14.971 

VHL 

3.669 

CLA 

19.55 

ral 

16.70 

RAC 

DISTANCE  475.176 

5.34  A7L  66.41  HCA  205.05  SMA  130.02  ECC  .16396  INC  1.5919  V]  30.174 

-.59  A7P  91.44  TAL  150.76  TAP  355.63  RCA  106.70  APO  151.34  V2  34.646 

79.66  ETS  356.96  7AE  156.56  ETE  116.30  7AC  96.33  ETC  162.69  ClP  -76.96 

5567.6  VEL  11.677  PTH  2.05  VHP  3.124  OPA  21.62  RAP  359.25  ECC  1.2464 


LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH" 

“ INJ  TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

iNJ 

2 LONG 

90.00 

5 27  11 

2606.52 

-26.21 

62.30 

240.05 

92.57 

6 15 

57 

2206 . 5 

27.55 

73.70 

90.00 

22  54  6 

4132.41 

-2.14 

166.21 

233.95 

61  .76 

24  3 

0 

3532.4 

-5.90 

161  .55 

100.00 

7 0 47 

2504*66 

-29.61 

60.00 

239.95 

94.26 

7 42 

32 

1904.7 

26.71 

51  .31 

100.00 

0 7 6 

3909.51 

-.91 

151 .14 

233.27 

60.12 

1 12 

16 

3509.5 

'4.66 

144 .60 

110.00 

6 35  26 

2206.43 

-33.16 

37.02 

239.47 

96.75 

9 12 

17 

1606.4 

- 

31  .61 

26 . 1 5 

no. 00 

0 46  57 

3776.50 

2.13 

139.31 

231.37 

55.66 

1 51 

55 

3176.5 

-2.36 

133,11 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCORACy 

ORBIT  DETERMINATION  ACCURACV 

TOE  .11 56 

TRA  .1053 

TC3  -.7^64 

BAU  .2312 

SCT 

612.0  5GR  2254.0  SG3  1624.1 

ST  179.3 

SR 

1045  .6 

SS 

Z994 . 5 

ROE  -.5633 

RRA-1 .2491 

RC3  .6966 

FAU  .14017 

RRT 

-.6263  RRT  - 

.9962  RTF 

.6269 

CRT  -.9477 

CRS 

.9949 

CST 

-.9739 

FOE  6.5626 

FRA 11. 2292 

FC3-6.I059 

BSP  71 76 

SOB 

2335.6  R23 

.0300  R13 

.9956 

LSA  31 75.0 

MSA 

107.2 

SSA 

14.0 

eCE  .5947 

BRA  1.2536 

0C3  1.1553 

FSP  -5610 

SCI 

2267.6  SC2 

470.0  THA  100.06 

ELI  1059. 3 

El2 

56.5 

alf 

99.26 

LAUNCH  DATE  NOV  25  1966 


flight  time  160.00 


arrival  date  MAV'  24  1969 


heliocentric  ccnic 


DISTANCE  461 .532 


Rl  147.66 

LAL  .00 

LOL  62.60 

VL  27.660 

CAL  5.35 

A7L  66.19  HCA  206.22 

SMA  130.07 

ECC  .16376 

INC  1.6123 

VI 

30 . 1 74 

RP  106.77 

LAP  -.66 

LOP  271 .00 

VP  37.662 

GAP  -.16 

A7P  91.60 

TAl  150.64 

TAP  356.66 

RCA  106.77 

APO  151 .37 

V2 

34 .639 

RC  76.053  Cl  13.02 

PLANE  TOCENTRIC  CONK 

GP  21.36 

2AL  41.51 

7AP  65.14 

ETS  359.31 

7AE  156-21 

ETE  126.66 

7AC  94.62 

ETC  163.96 

CLP 

'64.76 

C3  15.177 

VHL  3.696 

DLA  21 .00 

ral  16.17 

RAO  6567.6 

VEL  11.666 

PTH  2.06 

VHP  3.047 

CPA  16.93 

RAP  357.66 

ECC 

1 .2496 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 6 17 

2671 .21 

-26.32 

67.03 

240.31 

90.20 

5 56  6 

2271 .2 

-27.99 

76 .36 

90.00 

23  8 44 

4073.64 

-4.02 

164.93 

234 .09 

61  .95 

24  16  36 

3473.6 

-7.75 

156.23 

100.00 

6 43  44 

2563.44 

-29.63 

64.35 

240.27 

91  .99 

7 26  27 

1963.4 

-29.24 

55.60 

100.00 

0 19  54 

3656.64 

-2.70 

146.25 

233.36 

60.22 

1 24  11 

3256.6 

-6.64 

141,66 

110.00 

6 21  46 

2256.61 

-33.62 

40.72 

239-94 

96.60 

6 59  25 

1656.6 

'32.34 

31  .72 

110.00 

0 56  19 

3736.44 

.52 

137.11 

231.35 

55.62 

2 0 35 

3136,4 

-3.97 

130.90 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  .3032 

TRa  .3690 

TC3  -.9162 

BAU  .2505 

SGT  1042.2  SGR  2066.2  SC3  1901.2 

ST  462.9 

SR  956.4 

SS 

3111  .0 

ROE  -.5364 

RRA-1 .1421 

RC3  .6253 

FAU  .14591 

RRT  - 

.6667  RRT  - 

.9947  RTF 

.6931 

CRT  -.9763 

CRS  .9932 

CST 

-.995  5 

FOE  7.1206 

FRAI 1 ,5749 

FC3-6.3231 

BSP  6762 

SG6  2316.0  R23 

.0667  R13  - 

.9925 

LSA  3266.6 

MSA  1J7.2 

SSA 

13.5 

60E  .6179 

BRA  1.2065 

BC3  1.2346 

FSP  -6137 

SGI  2274.9  SG2  ^ 

434.4  THA  115.10 

ai  1069.4 

El2  69.7 

Alf 

116.44 

166 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  cate  NOV  25  1968 

HELIOCENTRIC  CONIC 
RL  147.66  LAl  .00  lOL  62-80 

RP  108.80  LAP  -1.04  LOP  274.17 

RC  78.340  CL  14.22  GP  19.58 

planetocentric  conk 
C3  15.418  VHL  3.927  ClA  22.15 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 52  I?  2927.50 

90.00  23  21  49  4024.62 

100.00  6 29  26  2613.95 

100.00  0 31  12  3813.40 

1 10.00  8 10  39  2297.33 

110.00  1 6 29  3702,79 

OIFFEffENTIAL  CORRECTIONS 
TCE  .5021  TRA  .6733  TC3-I.I101 

ROE  -.4862  RRA-1.04I6  RC3  .7563 

rOE  7.4748  FRAU. 7017  FC3-8.3560 
60E  .6989  , ORA  1 .2403  BC3  1 .3432 

LAUNCH  OATE  NOV  25  1968 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.80 

RP  108.62  LAP  -1.21  LOP  277.33 

RC  80.651  CL  15.18  CP  17.97 

PLANETOCENTRIC  CONIC 


Flight  time  182.00 


ARRIVAL  CATE  MAT  26  1969 


CISTANCE  487.865 

VL  27.884  GAL  5.38  A7L  88.01  MCA  211.39  SMA  130.10  ECC  .16380  INC  1.9915  VJ  30.174 

VP  37.677  GAP  .26  A7P  91.70  TAL  150.47  TAP  1.86  RCA  108.79  APO  151. 4J  V2  34.831 

7AL  41.71  7AP  90.57  ETS  1.25  7A£  154.88  ETE  136.61  7AC  92.75  ETC  164.89  ClP  -90.60 


RAl  15.79 
INJ  LAT 
-28.26 
-5.59 
-29.89 
-4.16 
-33.89 
-.77 

BAU  .2769 
FAU  .14881 
BSP  6874 
FSP  -6347 


RAD  6567.6  VEL  11.696  PTH  2.06  VHP  3.007 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 
91.15  240.63  88.14  5 40  59 

162.17  234.40  62.20  24  28  54 

68.11  240.66  90.02  7 13  0 

145.86  233.61  60.37  1 34  45 

43.86  240.46  94.76  8 48  56 

135.36  231.50  55.82  2 8 12 

MID-COURSE  EXECUTION  ACCURACT 
SOT  1556.3  SCR  1883.9  503  1935.7 
RRT  -.9476  RRT  -.9925  RTF  .9542 
SOB  2443.6  R23  .0871  R1 3 -.9896 

SCI  2412.6  SC2  388.1  THA  129.27 

flight  time  184.00 


OPA  16.25  RAP 
PO  CST  TIM  INJ 

2327.5 

3424.6 
2014.0 
3213.4 
1697.3 
3102.8 

ORBIT  OETERMINA 
ST  799.2  5R 
CRT  -.9806  CRS 
LSA  3385.7  MSA 
ELI  1171 .1  EL2 


356.32  ECC  I .2537 
2 LAT  Inj  2 LONG 


28.22 

-9.27 

29.57 

-8.08 

52.86 

-5.24 


82.48 

155.42 

59.32 

139.26 

34.78 

129.14 


TION  ACCURACY 
863.8  SS  3177.2 
.9906  CST  -.9981 
126.0  SSA  13.2 
115.4  ALF  132.73 


DISTANCE  494.176 

VL  27.867  GAL  5.42  A7L  87.86  MCA  214.56  SHA  130.12 

VP  37.672  CAP  .68  A7P  91.76  TAl  150.27  TAP  4.83 

7AL  41.83  7AP  96.04  ETS  2.85  7AE  152.84  ETE  144.87 


ARRIVAL  CATE  MAV  28  1969 


ECC  .16409  INC  2.1408  VI  30.174 
RCA  108.77  APO  151.47  V2  34.824 
7AC  90.83  ETC  165.63  ClP  -96.35 


C3  15.694 

VHL  3 . 962 

OLA  23.10 

RAL  15.55 

RAD  6567.6 

VEL  U.708 

LNCH  A7MTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 38  19 

2977.54 

-28.10 

94.80 

241 .01 

90.00 

23  33  47 

3982.62 

-^.92 

159.80 

234.85 

100.00 

6 17  21 

2658.26 

-29.85 

71.40 

241  .10 

100.00 

0 41  22 

3777.12 

-5.38 

143.85 

234.01 

110.00 

8 1 28 

2332.52 

-34.06 

46.60 

241.04 

110.00 

1 13  45 

3675.63 

-1  .80 

133.94 

231.79 

2.06  VHP  2.999  CPA  13.75  RAP  354.75  ECC  1.2583 


INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.32 

5 27  57 

2377.5 

-28.31 

86.14 

62.47 

24  40  9 

3382.6 

-10.56 

153.00 

88.29 

7 1 39 

2058.3 

-29.77 

62.60 

60.55 

1 44  20 

3177.1 

-9.26 

137.22 

93.15 

8 40  20 

1732.5 

-33.24 

37.45 

55.86 

2 15  0 

3075.6 

-6,27 

127.7] 

DIFFERENTIAL  CORRECTIONS 
TOE  .7070  TRA  .9543  TC3-1 .2964  0AU  .3079 

ROE  -.4297  RRA  -.9473  RC3  .6876  FAU  .14849 

FOE  7.6519  FRAl 1.6294  FC3-8.1911  BSP  7440 

BOE  .8274  BRA  1.3446  0C3  1.4675  FSP  -6424 


MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA 

SCT  2086.1  SCR  1703.3  SG3  1929.9  ST  1117.7  SR 

RRT  -.9652  RRT  -.9895  RTF  .9747  CRT  -.9783  CRS 

SC0  2693.2  R23  .0829  Rl3  -.9889  LSA  3472.7  MSA 

SCI  2670.6  SC2  347.9  THA  140.97  ELI  1348.3  El2 


TION  ACCURACV 
765.5  SS  3200.4 
.9867  CST  -.9989 
133.9  SSA  12.9 
,131.5  AlF  145.81 


L4UNCH  CATE  NOV  25  1968 
HELIOCENTRIC  CONIC 

62.80 
280 . 50 
16.49 

PLANETOCENTRIC  CONIC 
C3  16.010  VHL  4.001  CLA  23.87  RAL 


flight  time  186.00 


ARRIVAL  cate  MAV  30  1969 


RL 

147.66 

LAL 

.00 

RP 

108 .84 

LAP 

-1 .39 

RC 

82.981 

GL 

15.93 

VL  27.888 
VP  37.666 
7Al  41  .87 

15.42 


DISTANCE  500.465 

CAL  5.48  A7l  87.73  HCA  217.72  SMA  130.12  ECC  .16462  INC  2.2678  VI  30.174 

CAP  1.10  A7P  91.79  TAL  150.04  TAP  7.76  RCA  108.70  APO  151.54  V2  34.816 

7AP  101.44  ETS  4.17  7AE  150.33  ETE  151.53  7AC  88.98  ETC  166.20  ClP-101.94 


2.07  VHP  3.020  CPA  11.44  RAP  353.23  ECC  1.2635 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 26  15 

3022.77 

-27.85 

98.08 

90.00 

23  44  31 

3946.43 

-8.05 

157.74 

100.00 

6 7 3 

2697.77 

-29.73 

74.33 

100.00 

0 50  40 

3746.65 

-6.40 

142.16 

110.00 

7 53  54 

2363.47 

-34.14 

49.01 

110.00 

1 20  18 

3653.72 

-2.64 

1^2.80 

RL 

147.66 

LAL 

.00 

RP 

108.86 

LAP 

-1  .56 

RC 

85.328 

GL 

16.54 

DIFFERENTIAL  CORRECTIONS 
TOE  .9132  TRA  1.2283  TC3-1.4706  BAU  .3415 

ROE  -.3712  RRA  - .8597  RC3  .6188  FAU  .14475 

FOE  7.6708  FRAU. 3904  FC3-7.8273  BSP  8355 

BOE  .9857  BRA  1.4993  6C3  1.5955  FSP  -6354 

LAUNCH  DATE  NOV  25  1 968 

HELIOCENTRIC  CONIC 

62.80 
283.66 
15.14 

Planetocentric  conic 

C3  16.369  VHL  4.046  OLA  24.52  RAL  15.40 
LNCH  TIME  L-I  TIME  INJ  LAT 
4 15  42  3064.16  -27.56 

23  55  12  3915.12  -9.03 

^ 58  17  2733.42  -29.56 

0 59  14  3721.09  -7.25 

7 47  43  2391 .09  -34 .18 

1 26  18  3636.19  -3.31 

differential  CORRECTIONS 

TOE  1.1143  TRA  1.4907  TC3-1 .6291  BAU  .3767 

ROE  -.3111  RRA  -.7779  RC3  .5563  FAU  .13937 

FOE  7.5323  FRAW.9960  FC3-7.3715  BSP  9516 

BOE  1.1569  BRA  1 .6814  BC3  1.7215  FSP  -6210 


INJ  RT  ASC 
241  .46 
235.42 
241.62 
234.52 
241  .69 
232.20 


SCT  2606.6  SCR  1529.7  SC3  1889.0 
RRT  -.9698  RRF  -.9852  RTF  .9834 
SC6  3022.3  R23  .0681  R13  -.9895 
SCI  3004.9  SC2  323.4  THA  149.97 

flight  time  188.00 


DISTANCE  506.731 

VL  27.887  GAL  5.55  A7L  87.62  MCA  220.89  SHA  130.12 

VP  37.659  GAP  1.51  A7P  91,80  TAL  149.77  TAP  10.66 

7Al  41,84  ZAP  106.69  ETS  5.25  7AE  147.58  ETE  156.75 


INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.69 

5 16  38 

2422.8 

-28.30 

89.45 

62.76 

24  50  37 

3346.4 

-11  .64 

I 50.90 

86.75 

6 52  1 

2097.8 

-29.87 

65.53 

60.74 

1 53  7 

3146.7 

-10.25 

135.49 

91.72 

8 33  18 

1763.5 

-33.53 

59.82 

55.91 

2 21  12 

3053.7 

-7.10 

126.55 

ORBIT  determination  accuracv 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


RAO  6567. 
INJ  LONG 
101 .08 
155.95 
76.97 
140.74 
51.17 
131  .88 
MID- 
SCT 
RRT 
SC6 
SCI 


7 VEL  11.737  PTH  2.07  VHP  3.068 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

1429.7 

SR 

667.7 

SS 

3188 .4 

CRT 

-.9727 

CRS 

.9807 

CST 

-.9992 

LSA 

3554.7 

MSA 

141  .0 

SSA 

12.7 

ELI 

1571 .6 

EL2 

140.9 

ALF 

155.36 

arrival 

CATE 

JUN 

I 1969 

ECC 

.16538 

INC 

2.3779 

VI 

30.174 

RCA 

108.60 

APO 

151 .63 

V2 

34 .810 

7AC 

87.26 

ETC 

166.60 

ClP 

-107.31 

CPA 

9.33 

RAP 

351  .85 

ECC 

1 .2694 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

241 .98 
236.09 
242.21 
235.14 
242.41 
232.71 


83.22 

63.05 

85.37 

60.92 

90.45 

55.96 


5 
25 

6 
2 
8 
2 


6 46 

0 27 
43  51 

1 15 
27  34 
26  54 


COURSE  EXECUTION  ACCURACV 

3100.3  SCR  1364.9  SG3  1817.3 
-.9685  RRF  -.9793  RTF  .9878 

3387.4  R23  .0511  R1 3 -.9907 

3373.0  SC2  312.4  THA  156.70 


2464 ,2 

3315.1 
2133.4 

3121 .1 

1791 .1 

3036.2 
ORBIT  OETERMINA 
ST  1725.2  SR 
CRT  -.9627  CRS 
LSA  3624.1  MSA 
Eli  1811 .4  El2 


28.21 
12.57 
29.89 
ll  .07 
33.74 

-7,76 


92.4  7 
149.07 
68.18 
134 .04 
41  .95 
125.62 


TION  ACCURACY 

571 .2  SS  3139.0 
.971 1 CST  - .9994 
147.6  SSA  12.5 

147.2  AlF  162.20 


187 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69 


tAUNCH  DATE  NOV  ?5  19€6  FLIGHT  TIME  1^.00  ARRIVAL  CATE  JUN  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  512,974 


RL  147.66 

LAL  .00 

LOl  62.80 

VL  27.884 

gal  5.64 

A7L  87.53 

HCA  224.06 

SMA 

130.10 

ECC  .16638 

INC  2.4746 

VI 

30.174 

RP  108.88 

LAP  -1.72 

LOP  286.82 

VP  37.652 

GAP  1.92 

A7P  91.78 

TAL  149.47 

TAP 

13.52 

RCA  108.45 

APO  151 .74 

V2 

34 .804 

RC  87.691 

Gl  17.01 

CP  13.89 

7AL  41.75 

7AP  111.72 

ETS  6.14 

7AE  144.75 

ETE 

160.81 

7AC  85.74 

ETC  166,87 

CLP 

-112.41 

planetocentric  conic 

C3  16.773 

VHL  4.095 

CLA  25.06 

RAl  15,46 

RAD  6567.7 

VEL  11.754 

PTH  2,07 

VHP 

3.141 

OPA  7.42 

RAP  350.64 

ECC 

1 .2760 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 6 30 

3102.40 

-27.22 

103.82 

242.58 

81  .88 

4 

58  12 

2502.4 

-28.06 

95  .26 

90.00 

0 8 51 

3888 .06 

-9.86 

154.40 

236.87 

63.32 

1 

13  39 

3288 . 1 

-13.36 

147.47 

100.00 

5 50  52 

2765.88 

-29.36 

79.56 

242,88 

84.13 

6 

36  58 

2165.9 

-29.87 

70,59 

100.00 

1 7 10 

3699.81 

-7.95 

139.55 

235.85 

61 .09 

2 

8 49 

3099.8 

-11.75 

132.82 

IIO.OO 

7 42  42 

2416,03 

-34.18 

53,12 

243.20 

89.30 

8 

22  58 

1816.0 

-33.90 

43.88 

110.00 

1 31  50 

3622,43 

-3.83 

131 .16 

233.32 

56.01 

2 

32  12 

3022.4 

-8.27 

124 .88 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

toe  1,3082 

TRA  1 . 74 1 1 

TC3-I .7674 

BAU  .4117 

SCT  3560.3  SCR  1213.5  SC3  1724.6 

ST  2000.5 

SR  480.9 

SS 

3065 .4 

ROE  -.2525 

RRA  -.7038 

RC3  ,4979 

FAU  .13209 

RRT 

.9628  RRT  - 

.9709  RTF 

.9903 

CRT  -.9460 

CRS  .9554 

CST 

-.9995 

! 

FOE  7.2835 

FRA 10. 5091 

FC3-6.8178 

BSP  10772 

see  3761.4  R23 

.0376  R13  - 

.9917 

LSA  3688.6 

MSA  153.8 

SSA 

12.4 

- 

BOE  1.3323 

BRA  1.8780 

8C3  1 .8362 

FSP  -5978 

SCI  3748.5  SC2  : 

311 .4  THA  161 .70 

ELI  2051 .9 

EL2  152.0 

ALF 

167.12 

LAUNCH  DATE  NOV  25  1968 

Flight  time  192.00 

ARRIVAL  DATE 

JUN 

5 1969 

heliocentric  conic 

DISTANCE  519.: 

193 

RL  147.66 

LAL  .00 

LOL  62.80 

VL  27.880 

CAL  5.74 

A7L  87.44 

HCA  227.22 

SMA 

130.07 

tee  .16762 

INC  2.5609 

VI 

30.174 

RP  108.90 

LAP  -1.88 

LOP  289,99 

VP  37,644 

GAP  2.33 

A7P  91.74 

TAL  149.13 

TAP 

16.35 

RCA  108.27 

APO  151  .87 

V2 

34.799 

- 

RC  90.065 

Cl  17.38 

GP  12,75 

7AL  41.59 

7AP  116.48 

ETS  €.86 

7AE  141.98 

ETE 

163.95 

7K  84.46 

ETC  167.02 

CLP 

-117.20 

= 

Planetocentric  conic 

C3  17.228 

VHL  4.151 

OLA  25.52 

RAl  15.61 

RAO  6567.7 

VEL  n.773 

PTH  2.08 

VHP 

3.236 

OPA  5.73 

RAP  349.64 

ECC 

1 .2835 

1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATM TH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 58  29 

3137.95 

-26.85 

106.36 

243.26 

80.66 

4 

50  47 

2537.9 

-27.87 

97.84 

90.00 

0 18  2 

3864.84 

-10.56 

153.06 

237.73 

63.57 

1 

22  27 

3264  .8 

-14.03 

146.10 

I 

100,00 

5 44  40 

2795.63 

-29 . 1 3 

81.54 

243.63 

83.00 

6 

31  15 

2195.6 

-29.80 

72.80 

- 

100,00 

1 14  32 

3682.38 

-8.52 

138.57 

236.65 

61.24 

2 

15  55 

3082.4 

-12.29 

131  .82 

110.00 

7 38  43 

2438.77 

-34.14 

54.89 

244 ,08 

88.25 

8 

19  22 

1838.8 

-34.01 

45.65 

_ 

110.00 

1 36  58 

3612,00 

-4.23 

130.62 

234 .02 

56.05 

2 

37  10 

3012.0 

-8.66 

124 .33 

_ 

CIFFERENTIAl  CORRCCTIONS  MIO-COURSC  tlCCUtlON  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  I.492B  TRA  1.9796  TC3-1 .68^7  6AU  .4455  SOT  39S2.2  SCR  1077.4  SC3  1618. 7 ST  2^52.5  SR  399.2  SS  2974.5 

ROE  -.1966  RRA  -.6376  RC3  .4443  FAU  .12344  RRT  -.9530  RRF  -.9595  RTF  .9917  CRT  -.9180  CRS  .9291  CST  -.9996 

FOE  6.9578  FRA  9.9624  fC3-$.2030  BSP  12032  SC6  4125.4  R23  .0279  R13  -.9924  L5A  3749.1  MSA  159.5  SSA  12.3 

BOE  1.5057  BRA  2.0797  6C3  1.9344  FSP  -5679  SCI  4113.3  SC2  316.1  THA  165.45  ELI  2282.3  El2  156.2  ALF  170.72 


LAUNCH  DATE  NOV  25  1 968  FLIGHT  TIME  194.00  ARRIVAL  CATE  JUN  7 1969 

heliocentric  conic  distance  525.388 

Rl  147.66  LAL  .00  LOL  62.80  VL  27.874  GAL  5.85  A7l  87.36  HCA  230.38  5MA  13L1.03  ECC  .16909  INC  2.6388  vj  30.174 

RP  108.91  LAP  -2.03  LOP  293.15  VP  37.636  GAP  2.74  A7P  91.68  TAL  148.76  TAP  19.14  RCA  108.04  APO  152.01  V2  34.795 

RC  "92.449  Gl  17.65  GP  II. 7l  7Al  41.37  7AP  120.96  ETS  7.45  7AE  139.34  ETE  166.4{3  7AC  83.44  ETC  167,08  ClP-121.69 


planetocentric  conic 


C3  r7.737 

VHL  4.212 

Ola  25.90 

Ral  15.83 

RA06567.7 

VEL  11.795 

PTH  2.09 

VHP  3.351 

CPA  4.26 

RAP  348.87 

ECC  1 ,291 9 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 51  36 

3171 .08 

-26.46 

108.71 

244.02 

79.54 

4 44  27 

2571  .1 

-27.64 

100.24 

90.00 

0 26  41 

3845.21 

-n  .16 

151.92 

238.68 

63.80 

I 30  46 

3245.2 

-14.59 

144 .93 

— 

100.00 

5 39  33 

2823.01 

-28.89 

83.54 

244.46 

81.97 

6 26  36 

2223.0 

-29.70 

74  .83 

100.00 

1 21  24 

3668.51 

-8.97 

137.79 

237.53 

61  .37 

2 22  33 

3068.5 

-12.73 

131  .02 

110,00 

7 35  40 

2459.70 

-34.09 

56.53 

245.03 

87,28 

8 16  40 

1859.7 

'34.09 

47.28 

UO.OO 

1 41  46 

3604,58 

-4.51 

130.23 

234.80 

56,08 

2 41  51 

3004,6 

-8.94 

123.93 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TICN  ACCURACY 

TDE  1.6666  TRA  2.2064  TC3-1 .9756  BAU  .4778  SCT  4364.0  SCR  957.5  SG3  1506.0  ST  2478.9  SR  327.7  SS  287|.3 

RDE  -.1438  RRA  -.5790  RC3  .3966  FAU  .11419  RRT  -.9385  RRF  -.9440  RTF  .9925  CRT  -.8704  CRS  .8838  CST  -.9996 

FOE  6.5817  FRA  9.3889  FC3-5.5737  0SP  13258  SCB  4467.8  R23  .0213  R13  -.9929  L5A  3803.9  MSA  165.0  SSA  12.2 

BOE  1.6728  BRA  2.28U  BC3  2.0150  FSP  -5343  SCI  4456.1  SC2  323.6  THA  168.30  ELI  2495.4  El2  160.3  AlP  173.41 

LAUNCH  DATE  NOV  25  1 968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUN  9 1969 

HELIOCENTRIC  COIIC  DISTANCE  531.559 

RL  147.66  LAL  .00  lOl  62.80  VL  27.867  GAL  5,99  A7L  8T.29  HCA  233.54  SMA  129.98  ECC  .17081  INC  2.7098  VJ  30.174 

RP  108.92  LAP  -2.18  LOP  296.31  VP  37.627  GAP  3.15  A7P  91.61  TAL  148-35  TAP  21.89  RCA  107.78  APO  152.18  V2  34.791 

RC  94.840  CL  17.83  GP  10.77  7AL  41.10  7AP  125.13  ETS  7.94  7AE  136.86  ETE  168.31  7AC  82.69  ETC  167.08  ClP-125.86 

Planetocentric  conic 


C3  18.306 

VHL 

4.279 

OLA  26.22 

ral  16.12 

RAO  6567.7  VEL  11.819 

1 PTH  2.09 

VHP  3, 

.484 

DPA  3.01 

RAP  348.34 

ECC 

1 . 30 1 3 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

45  46 

3202.02 

-26.06 

110.88  244.86 

78.52 

4 39 

8 

2602.0 

-27.39 

102.47 

90.00 

0 

34  49 

3829.01 

-11.64 

150.98  239.71 

64.00 

1 38 

38 

3229.0 

'15.04 

143.96 

100,00 

5 

35  29 

2848 . 30 

-28.64 

85.38  245.38 

81  .04 

6 22 

57 

2248.3 

-29.58 

76.70 

100.00 

1 

27  47 

3657.96 

-9.32 

137.20  238-49 

61  .47 

2 28 

45 

3058.0 

-13.06 

1 30 . 4 1 

110.00 

7 

33  29 

2479.11 

-34.01 

58.04  246.08 

86.39 

8 14 

48 

1879.1 

'34,14 

48.79 

no. 00 

I 

46  17 

3599.92 

-4.69 

129.98  235.67 

56.10 

2 46 

17 

2999.9 

'9.11 

123.68 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.8332 

TRA 

2.4266 

TC3-2.0396 

BAU  . 5066 

SCT  4711.0  SCR 

854.2  SG3  1393.7 

ST  2685.2 

SR  269.1 

SS 

2767.3 

ROE  -.0954 

RRA 

-.5284 

RC3  .3527 

FAU  .10403 

RRT  -.9189  RRF  - 

.9235  RTF  . 

.9928 

CRT  -.7907 

CRS  .8073 

CST 

-.9996 

FOE  6.1969 

FRA 

8.8274 

FC3-4.9J97  BSP  14355 

see  4787.8  R23 

.0168  R13 

.9931 

LSA  3861 .5 

MSA  170.0 

SSA 

12.3 

BCE  1 .8357 

BRA 

2.4835 

BC3  2.0699 

FSP  -4962 

SCI  4776.5  SC2 

332.4  THA  170.49 

ELI  2693.6 

El2  164.2 

ALF 

175.45 

188 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


LAUNCH  CATE  NOV  25  1968 


Flight  time  i98.on 


arrival  cate  jUN  II  1969 


HELIOCENTRIC  CONIC 


distance  537.705 


RL  147.66 

LAL 

.00 

LOl  62.80 

VL  27.859 

GAL  6.14 

A7l  87.22 

RP  108.93 

LAP 

-2.32 

LOP  299.47 

VP  37.619 

GAP  3.56 

ATP  91.52 

RC  97.236 

GL 

17.95 

GP  9.92 

7AL  40.78 

TAP  129.02 

ETS  8.35 

PLANETOCENTRIC  CONIC 

C3  18.941 

VHL 

4.352 

CLA  26.48 

RAL  16.47 

RAC  6567.8 

VEL  11.846 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

40  58 

3230.83 

-25.66 

112.90 

245.79 

90.00 

0 

42  25 

3816.19 

-12.02 

150.23 

240.81 

100.00 

5 

32  23 

2871  .66 

-28.38 

87.07 

246.39 

100.00 

1 

33  41 

3650.61 

-9.56 

136.78 

239.52 

110.00 

7 

32  3 

7497.21 

-33.93 

59.44 

247.20 

110.00 

1 

50  31 

3597.82 

-4.77 

129.87 

236.61 

24.62 


DIFFERENTIAL  CORRECTIONS 
TDE  1.9867  TRA  2.6363  TC3-2.0869  0AU  .5345 
ROE  -.0499  RRA  -.4838  RC3  .3156  FAU  .09468 

FOE  5.7934  FRA  8.2711  FC3-4.3275  BSP  15428 

60E  1.9873  BRA  2.6803  0C3  2.1107  FSP  -4609 

LAUNCH  DATE  NOV  25.  1968 

HELIOCENTRIC  CONIC 

RL  147.66  LAC  -00  LOL  62.80  VL  27.850 

RP  108.94  lap  -2.45  LOP  302.63  VP  37.610 

RC  99.636  GL  18.00  CP  9.16  7AL  40.40 

PLA(«TOCENTRIC  CONIC 


PTh  2.10  VHP  3.634 
INJ  A7MTH  INJ  time 
77.59  4 34  49 

64.17  1 46  1 

80.19  6 20  15 

61.54  2 34  32 

85.56  8 13  41 

56.11  2 50  28 

MID-COURSE  EXECUTION  ACCURACY 
SCT  5017.6  SCR  765.6  SG3  1282.6 
RRT  -.8929  RRF  -.8969  RTF  .9930 
see  5075.7  R23  .0134  R15  -.9932 

SCI  5064.2  SC2  341.5  THA  172.21 

flight  TIME  200.00 


ECC  .17277  INC  2.7753  VI  30.174 
RCA  107.47  APO  152.37  V2  34.7HH 
7AC  82.21  ETC  167.03  ClP-129.73 

CPA  I .96  RAP  348.03  ECC  1.3117 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
104 .53 
143.18 
78 .42 
129.98 
50.21 
123.57 


2630.8 

3216.2 

2271 .7 
3050.6 

1897.2 

2997.8 


'27.11 
-15,40 
-29.44 
-13.29 
-34.17 
'9.19 

ORBIT  determination  ACCURACY 
ST  2863.1  SR  223.5  SS  2654.7 

CRT  -.6574  CRS  .6780  CST  -.9996 

L5A  3906.9  MSA  174.9  S5A  12.3 
ELI  2866.8  EL2  168.2  AlF  177.05 

arrival  cate  JUN  13  1969 


DIFFERENTIAL  CORRECTIONS 
TOE  2.1315  TRA  2.8410  TC3-2.1130 
ROE  -.0080  RRA  -.4451  RC3  .2829 
FOE  5.4012  FRA  7.7469  FC3-3.7711 
eOE  2.1315  BRA  2.8756  0C3  2.1318 

launch  DATE  NOV  25  1968 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.80 
RP  108.94  LAP  -2.58  LOP  305.79 
RC  102.038  GL  17.99  GP  8.48 

PLANETOCENTRIC  CONIC 
C3  20.432  VHL  4.520  ClA  26.87 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 34  29  3282.14 

90.00  0 55  53  3800.84 

100.00  5 28  56  2913.19 

100.00  I 44  7 3645.03 

110.00  7 31  18  2530.27 

110.00  I 58  14  3600.72 

differential  correcticns 

TOE  2.2681  TRA  3.0429  TC3-2.1196 
ROE  .0309  RRA  -.4114  RC3  .2541 
FDE  5.0267  FRA  7.2601  FC3-3.2612 
BOE  2.2683  BRA  3.0706  BC3  2.1348 

launch  date  NOV  25  1968 

HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.80 
RP  108.95  LAP  -2.70  LOP  308.96 
RC  104.441  CL  17.93  GP  7.87 

PLANETOCENTRIC  CONIC 


DISTANCE  543.825 

CAL  6.30  A7L  87.16  MCA  239.87  SMA  J29.fi5  ECC  .17499  INC  2.8361  VI  30.174 

CAP  3.97  A7P  91.42  TAL  147.44  TAP  27.31  RCA  107.13  APO  152.58  V2  34.786 

7AP  132.62  ETS  8.71  7AE  132.49  ETC  17J  .01  7AC  81.98  ETC  166.96  ClP-133.31 


2 LONG 
106.44 
142.62 
80.01 
129.73 
51  .53 
123.58 

ORBIT  determination  ACCURACV 


C3  19.647 

VHt  4.432 

OLA  26.70 

RAL  16.88 

RAO  6567.8 

VEL  11.876 

PTH  2.11 

VHP  3.798 

CPA  1 .09 

RAP  347.95 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

3 37  12 

3257.55 

-25.25 

1J4.75 

246.81 

76.75 

4 31  30 

2657.6 

-26.83 

90.00 

0 49  27 

3806.78 

-12.30 

149.68 

241 .99 

64.29 

I 52  54 

3206.8 

-15.66 

100.00 

5 30  13 

2893.24 

-28.12 

88.62 

247.49 

79.41 

6 18  26 

2293.2 

'29.29 

100.00 

1 39  8 

3646.32 

-9.69 

136.54 

240.63 

61  .58 

2 39  54 

3046.3 

'13.42 

110.00 

7 31  21 

2514.21 

-33.83 

60.76 

248.41 

84.79 

8 13  15 

1914.2 

-34.18 

110.00 

1 54  29 

3598.13 

-4.76 

129 -B9 

237.62 

56.11 

2 54  28 

2998.1 

-9.18 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .5599  SCT  5291 .2  SCR  691-2  SG3  1177.0 

FAU  .08558  RRT  -.8600  RRF  -.8634  RTF  .9930 

BSP  16410  see  5336.2  R23  .0109  R13  -.9931 

FSP  -4260  SCI  5324.7  SC2  350.4  THA  173.56 

flight  time  202.00 
DISTANCE  549.919 

VL  27.839  CAL  6.49  A7L  87.11  MCA  243.03  SMA  129.78 

VP  37.600  GAP  4.39  A7P  91.31  TAL  146.94  TAP  29.97 

7AL  39.99  7AP  135.97  ETS  9.04  7AE  130.60  ETC  171.96 


RAL  17.35 
INJ  LAT 
-24.86 
-12.48 
-27.86 
-9.74 
-33.72 
-4.66 

BAU  .5831 
FAU  .07697 
BSP  17302 
FSP  -3925 


RAD  6567.8  VEL  11.908  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


2.12  VHP  3.976 
A7MTH  INJ  TIME 
4 29  II 


ST 

3019.1 

SR 

193.6 

SS 

2543.2 

CRT 

-.4568 

CRS 

.4814 

CST 

-.9996 

LSA 

3948.1 

MSA 

179.5 

SSA 

12.3 

ELI 

3020.4 

EL2 

172,2 

AlF 

178.32 

ARRIVAL 

CATE 

JUN 

15  1969 

ECC 

.17747 

INC 

2.8932 

Vl 

30 . 1 74 

RCA 

106.75 

APO 

152.81 

V2 

34.784 

7AC 

81  .99 

ETC 

166.88 

clp- 

136.62 

CPA 

.41 

RAP 

348.08 

ECC 

1 .3363 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

VL  27.828 
VP  37.591 
7Al  39.53 


116.44  247.92  75,99 

149.33  243.22  64.37  1 59  M 

90.05  248.68  7S.70  6 17  29 

136.47  241 .80  61 .60  7 44  52 

62.00  249.71  84.06  8 13  28 

130.02  238.71  56.10  2 58  15 

MID-COURSE  EXECUTION  ACCURACY 
SCT  5534.8  SCR  629.4  SC3  1078.2 
RRT  -.8197  RRF  -.8224  RTF  .9929 
see  5570.4  R23  .0089  R13  -.9930 

SCI  5558.9  SC2  358.9  THA  174,65 

FLIGHT  TIME  204.00 

DISTANCE  555.984 

CAL  6.69  A7L  87.05  HCA  246.19  SMA  129.70 

CAP  4.82  ATP  91.19  TAL  146.41  TAP  32.60 

TAP  139.07  ETS  9.34  7A£  128.90  ETE  172.74 


2682.1  -26.54  108.18 

3200.8  -15.83  142-26 

2313.2  -29.13  81.47 

3045.0  -13.46  129.66 

1930.3  -34.18  52.79 

3000.7  -9.08  123.72 

ORBIT  DETERMINATION  ACCURACY 
ST  3154. 6 SR  179.9  SS  2433.9 

CRT  -.2029  CRS  .2304  CST  -.9996 

LSA  3984.2  MSA  183.9  SSA  12.4 
ELI  3154.8  El2  176.1  AlF  179-34 

ARRIVAL  DATE  JUN  17  1969 


ECC  .18022  INC  2.9472  Vl  30.174 
RCA  106.33  APO  153.08  V2  34.783 
7AC  82.21  ETC  166.79  ClP-139.70 


C3  21.303 

VHL 

4.616 

OLA  27.01 

2 

r 

RAO  6567.9  VEL  11.945 

PTH  2.13 

VHP  4, 

.168 

OPA  -.12 

RAP  348.40 

ECC  1 .3506 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

32  48 

3304.55 

-24.48 

117.98  249.13 

75.31 

4 27 

52 

2704,5 

-26.26 

109.76 

90.00 

1 

1 40 

3798.47 

-12.55 

149.19  244,52 

64.41 

2 4 

58 

3198.5 

'15.89 

142.11 

100.00 

5 

28  29 

2931,59 

-27.61 

91.35  249.95 

78.06 

6 17 

21 

2331 .6 

'28.97 

82.82 

100.00 

I 

48  39 

3646.67 

-9.68 

136.56  243.04 

61 .58 

2 49 

26 

3046.7 

-13.41 

129.75 

110.00 

7 

31  52 

2545.52 

-33.61 

63.18  251.09 

83.37 

8 14 

17 

1945.5 

'34.16 

53.98 

110.00 

2 

1 46 

3605.49 

-4.48 

130.27  239.86 

56.08 

3 1 

51 

3005.5 

'8.90 

123.98 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACT 

TOE  2.3982 

TRA 

3.2438 

TC3-2.1082 

BAU  .6039 

SCT  5751.2  SCR 

578.6  SC3 

986.8 

ST  3271 .8 

SR  180.2 

SS  2328.5 

ROE  .0672 

RRA 

-.3820 

RC3  .2287 

FAU  .06889 

RRT  -.7717  RRF  - 

.7737  RTF 

.9927 

CRT  .0531 

CRS  '.0247 

CST  '.9996 

FOE  4.6760 

FRA 

6.8123 

FC3-2.7995 

BSP  18108 

SOB  5780.2  R23 

.0071  R13  - 

.9927 

LSA  4015.4 

MSA  188.0 

SSA  12.6 

BOE  2.3991 

BRA 

3.2662 

BC3  2.1205 

FSP  -3610 

SCI  5768.6  SC2 

366.8  THA  175.54 

ELI  3271.8 

EL2  180.0 

ALF  '.17 

189 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  1 

NOV  25  1965 

Flight  time  206.00 

arrival  cate 

JUN  19  196^ 

HELIOCENTRIC  CONIC 
Rl  147.66  lal  .00 

La  62.50 

VL  27.516 

distance  562.020 
GAL  6.91  A7l  57.00  HCA 

249.35 

SMA 

129.61 

ECC  .15326 

INC  2.9956 

VI  30.174 

RP  108.95 

LAP  -2.51 

uDP  312.12 

VP  37.552 

GAP  5.25 

A7P  91.06 

tal 

145.55 

TAP 

35.20 

RCA  105.56 

APO  153.37 

V2  34.753 

RC  106.544 

CL  17.52 

GP  7.33 

7al  39.03 

7AP  141 .95 

ETS  9.64 

7AE 

127.36 

ETE 

173.37 

7AC  52.63 

ETC  166. 7J 

CLP-  M2 .55 

Planetocentric  conic 
C3  22.271  VHL  4.719 

CLA  27.10 

RAL  15.42 

RAC  6567.9 

VEl  11.955 

PTh 

2.14 

VHP 

4.373 

CPA  - . 50 

RAP  345.59 

ECC  1 . 3665 

LNCM  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INj 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 32  10 

3324.71 

'24.13 

119.35 

250.43 

74.71 

4 

27  55 

2724.7 

-25.99 

111.17 

90.00 

I 6 44 

3799.76 

-12.51 

149.27 

245.57 

64.39 

2 

10  3 

3199.5 

-15.55 

142.19 

100.00 

5 25  52 

2945.55 

-27.36 

92.56 

251 .32 

77.47 

6 

15  0 

2345.6 

-25.51 

54  .05 

100.00 

1 52  43 

3651 .15 

-9.54 

136.51 

244.33 

61  ,54 

2 

53  35 

3051  .2 

-13.27 

1 30.01 

110.00 

7 33  0 

2560.10 

-33.49 

64.30 

252.56 

52.72 

5 

15  40 

1960.1 

-34.14 

55.12 

110.00 

2 5 5 

3612.37 

'4.22 

130.63 

241.05 

56.05 

3 

5 17 

3012.4 

-5.65 

124.55 

ciFrefftNTiAL  ccwffecTioMS 


Mic-cooffse  ExrcuTicw  accuracv 


ORBIT  CBTBRMINATICW  ACCURACY 


TCE 

2.5254 

TRA 

3.4491 

TC3-2.0757 

BAU 

.6210 

SCT 

5947.1 

SCR 

537.3 

SG3 

903.9 

ST 

3375.5 

SR 

190.5 

SS 

2230 .7 

ROE 

.1009 

RRA 

-.3563 

RC3  .2055 

FAU 

,06107 

RRT 

-,7j67  RRF 

-.7175 

RTF 

.9923 

CRT 

.2635 

CRS 

-.2357 

CST 

-.9996 

FCE 

4.3569 

FRA 

6.4104 

FC3-2.3735 

BSP 

15772 

SC6 

5971 .3 

R23 

.0055 

R13 

-.9923 

LSA 

4046.2 

MSA 

191  .5 

SSA 

12.6 

BCE 

2.5275 

BRA 

3.4674 

6C3  2.0555 

FSP 

-3302 

SCI 

5959.6 

SC2 

373.9 

tha 

1 76 . 25 

ELI 

3376.2 

EL2 

153.7 

alf 

.55 

LAUNCH  DATE  NOV  25  1 


HELIOCENTRIC  CONIC 


flight  time  208.00 


distance  565.025 


arrival  cate  JUN  21  1969 


Rl  147.66 

LAL 

.00 

La 

62.50 

VL  27.503 

CAL  7.16 

A7l  56.95 

HCA 

252.51 

SMA 

129.52 

ECC 

.15660 

INC 

3.0479 

VI 

yo  .174 

RP  105. 94 

LAP 

-2.91 

LOP  315.25 

VP  37.573 

CAP  5.69 

A7P  90.92 

tal 

145.27 

TAP 

37.75 

RCA 

105.35 

APO 

153.69 

V2 

54 . 754 

RC  109.246 

CL 

17.67 

CP 

6.54 

2AL  35.50 

7AP  144.63 

ETS  9.94 

7AE 

125.95 

ETE 

173.59 

/AC 

53.23 

ETC 

166.63 

CLP 

-M5 .21 

PLANETOCENTRIC  CONIC 

C3  23.344 

VHL 

4.532 

OLA 

27.17 

RAl  19.01 

RAO  6567.9 

VEL  12.030 

pth 

2.15 

VHP 

4.559 

CPA 

-.75 

RAP 

349.55 

ECC 

I .3542 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

32  37 

3342.59 

'23.50 

120.55 

251.52 

74.19 

4 

25  19 

2742.6 

'25.74 

1 12.42 

90.00 

1 

U 3 

3504 

.79 

-12.36 

149.56 

847.27 

64.32 

2 

14  25 

3204.5 

15.72 

U2.49 

100.00 

5 

30  0 

2964 

.15 

-27.13 

93.66 

252.77 

76.93 

6 

19  24 

2364  .2 

’25.65 

85.19 

100.00 

1 

56  21 

3655.44 

-9.30 

137.23 

245.65 

61  .46 

2 

57  19 

3055.4 

13.04 

130.43 

IIO.OO 

7 

34  39 

2574 

.11 

-33.36 

65.37 

254.11 

52.09 

5 

17  33 

1974 .1 

■34.10 

56.21 

no. 00 

2 

5 n 

3621 .27 

-3.55 

131 .10 

242.37 

56.01 

3 

5 32 

3021  .3 

-5.31 

124 .52 

differential  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

2.6447 

TRA 

3.6543 

TC3-2.0350 

BAU 

.6377 

SCT 

6117.5 

SCR 

504.0 

SC3 

527.5 

ST 

3460.4 

SR 

206.5 

SS 

2134.2 

ROE 

.1330 

RRA 

-.3330 

RC3  .1553 

FAU 

.05425 

RRT 

-.6550 

RRF 

-.6553 

RTF 

.9920 

CRT 

.4195 

CRS 

-.3929 

CST 

-.9996 

FOE 

4,0960 

FRA 

6.0397 

FC3-2.0I25 

BSP 

19434 

see  6135.5 

R23 

.0040 

R13 

-.9920 

LSA 

4066.2 

MSA 

195.4 

SSA 

12.7 

soe 

2.6450 

BRA 

3.6695 

BC3  2.0434 

FSP 

'3034 

SCI 

6126.5 

SG2 

350.2 

THA 

ire. 90 

ELI 

3461  .5 

El2 

157.4 

alf 

J .44 

LAUNCH  DATE  NOV  25  1968 


HELIOCENTRIC  CONIC 


Flight  time  210.00 
distance  573.996 


ARRIVAL  CATE  JUN  1969 


RL  14  7.66 

LAL 

.00 

La  62.50 

VL  27.759 

CAL  7.42 

A7L  56.90 

HCA 

255.67 

SMA 

129.42 

ECC  .19025 

INC 

3.0955 

V 1 30.174 

RP  105.94 

LAP 

-3.00 

lOP  315.45 

VP  37.564 

GAP  6.14 

A7P  90.77 

tal 

144.66 

tap 

40.33 

RCA  104.50 

APO 

1 54 .05 

V2  34.7H5 

RC  111.645 

GL 

17.45 

CP  6.40 

7AL  37.94 

ZAP  147.13 

ETS  10.26 

7AE 

124.75 

ETE 

174  .53 

7AC  53.99 

ETC 

166.56 

ClP-147.69 

Planetocentric  conic 

C3  24.537 

VHL 

4.953 

CLA  27.20 

RAL  19.65 

RAC  6565.0 

VEL  12.050 

PTH 

2.16 

VHP 

CPA  -.55 

RAP 

350.34 

ECC  J .4035 

LNCH  A/MTM 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

^ CST  TIM 

INj 

f 2 LAT 

INJ  2 LONG 

90.00 

3 

34  6 

3355.22 

-23.51 

121 .61 

253.31 

73.74 

4 

30  4 

2755.2 

- 

25.51 

113.51 

90.00 

1 

14  36 

3513.57 

-12.10 

150.05 

245.72 

64,20 

2 

15  10 

3213.6 

15.47 

143.03 

100.00 

5 

31  52 

2975.57 

-26,90 

94.67 

254.31 

76.45 

6 

21  31 

2375.6 

28.50 

56.23 

100.00 

1 

59  31 

3665,45 

'5.95 

137.79 

247.05 

61  .37 

3 

0 40 

3065.4 

- 

12.73 

131  .01 

1 10.00 

7 

36  45 

2557.65 

-33.23 

66.41 

255.73 

51 .49 

5 

19  55 

1957.6 

' 

34.05 

57.26 

110,00 

2 

II  5 

3652.14 

'3.46 

131 .67 

243.71 

55.97 

3 

11  37 

3032.1 

-7,91 

125.40 

oiffercntial  corrections 
toe  2.7602  TRA  3.5645  TC3-1.9514  0AU  .6523 

ROE  .1636  RRA  -.3120  RC3  .1670  FAU  .04503 

FOE  3.7511  FRA  5,7053  FC3-I .6947  8SP  20037 

eOE  2.7651  6RA  3.5770  6C3  1.9555  FSP  -2755 

launch  cate  NOV  25  1 965 


HELIOCENTRIC  conic 
Rl  147.66  LAL  .00 
RP  105.93  LAP  *3.05 
RC  114.042  Cl  17.25 

planetocentric  conic 
C3  25.563  VHL  5.056 
LNCH  A7MTH  LNCH  TIME 

90.00  3 36  36  3371.69 

90.00  I |7  24  3526.03 

100.00  5 34  26  2991 .56 

100.00  2 2 16  3651.10 

110.00  7 39  24  2600.51 

110.00  2 13  47  3644.91 

differential  CORRECTIONS 
TOE  2.5727  TRa  4.0513  TC3-1 .9170 
ROE  .1930  RRA  * .2926  RC3  .1504 
FOE  3.5302  fra  5.4047  FC3-1.4172 
BCE  2.5792  BRA  4.0915  8C3  1 .9229 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6269.3  SGR  477.3  SC3  755.2 
RRT  -.5551  RRF  -.5575  RTF  .9916 
SOB  6257.4  R23  .0027  R13  -.9916 

SCI  6275.6  S02  355.6  THA  177.43 

Flight  time  212.00 

distance  579.932 


ORBIT  DETERMINA 
ST  3531 .3  SR 
CRT  .5290  CRS 
lSA  4D5I.1  MSA 
ELI  3533.3  EL2 


TION  ACCURACY 
225.1  SS  2043.1 
.5035  CST  -.9995 
195.7  SSA  12.7 
190.9  ALF  I .94 


ARRIVAL  CATE  JUN  25  1969 


La 

62.50 

VL 

27.774 

GAL 

7.71 

A7l 

56 

.56 

LOP 

321  .61 

VP 

37.555 

GAP 

6.60 

A7P 

90 

1.61 

GP 

6.01 

7Al 

37.35 

7AP 

149.47 

ETS 

10 

1.60 

OLA 

27.20 

RAL 

20.31 

RAO 

6565.0 

VEL 

18. 

134 

L-I 

TIME 

INJ  LAT 

INJ 

LONG 

INJ 

RT 

ASC 

255.53  SMA  129.32  ECC  .19424  InC  3.1415  V]  50.174 

144.04  TAP  42.57  RCA  104.20  APO  154.44  V2  34.757 

10.60  7AE  123.64  ETE  174.70  7AC  54.90  ETC  166.50  ClP*150.01 


-23.25 

'11.73 

-26.69 

-5.56 

-33.10 

-2.95 

BAU  .6649 
FAU  .04234 
BSP  20551 
FSP  -2563 


122.51 

150.51 
95.60 

135.50 

67.41 

132.34 


254.59 

250.20 

255.93 

245.53 

257.44 

245.11 


^TH  2.17 
INJ  ATMTH 
73.36 
64.04 
76.00 
61  .25 

50.92 

55.93 


VHP  5.060  CPA  -.91  RAP  351 .26  ECC  J .4256 


INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 38  45 

8771 .7 

'25.31 

1 M . 44 

8 81  10 

3886.0 

'15.13 

143.75 

6 84  17 

8391  .9 

-25,35 

57.19 

3 3 37 

3051 .1 

-12.34 

131  .74 

5 88  44 

2000.8 

-34.00 

55.29 

3 14  58 

3044.9 

-7.43 

I2e.08 

MID-COURSE  EXECUTION  ACCURACV 
SCT  6403.7  SCR  456.1  SC3  695.4 
RRT  -.5172  RRF  -.5157  RTF  .9911 
506  6419.9  R23  .0014  R13  -.9911 

SCI  6405.1  SC2  390.1  THA  J77.55 


ORBIT  determination  ACCURACY 
ST  3559.5  SR  244.3  SS  1957. j 
CRT  .6057  CRS  -.5519  CST  -.9995 
lSA  4090.7  MSA  201.5  SSA  12. H 

Eli  3592.5  EL2  194.2  ALF  2.37 
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EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  i 


launch  cate  NOV  1968 


Flight  time  zm.oo 


A*?t?IVAL  CATE  JUN  21  1969 


HELlOCENTfflC  CONIC 
Rt  147.66  LAl  .00  LOL  62.80 

RP  IOH.93  LAP  -3.16  LOP  324 . 78 

RC  116.435  Gl  16.99  GP 

PLANE TOCENTRIC  CONIC 
C3  27.337  VNL  5.228  ClA 

LNCH  A7MTH  LNCH  TIME 


VL  27.759  gal 
VP  37.546  GAP 


distance  585.829 

8.02  A7L  86.81  HCA  261.99  SMA  129.21  ICC 


,19859  INC  3.18  71  VI  30.174 


7.07  A7P 


5.66  7Al  36.73  7AP  151 .67  ETS 


90.44  TAl  143.39  tap  45.38  RCA  103.55  APO  154.87  V2  34,790 
10.97  7AE  122.63  ETE  175.02  7AC  85.92  ETC  166.45  ClP'152.20 


27.18 
L-I  time 
3383.18 
3842.05 
3004 . 1 7 
3696.30 
2613.69 
3659.54 


90.00  3 40  3 

90.00  1 19  ?9 

100.00  5 37  37 

100.00  2 4 36 

110.00  7 42  24 

110.00  2 16  18 

differential  corrections 
TCE  2.9837  TRA  4.3067  TC3'1 .8423 
ROE  .2214  RRA  -.2743  RC3  .1350 
FOE  3.3025  FRA  5.1346  FC3-J.l753 
BOe  2.9919  BRA  4.3154  BC3  1.8472 

launch  date  NOV  25  1968 


RAL  21 .00 
INJ  LAT 

-23.02 
-11 .25 
-26.48 
-8.06 
-32.95 
-2.42 

BAU  .6751 
FAU  .03711 
BSP  21068 
FSP  -2357 


RAD  6568. 
INJ  LONG 
123.27 
151  .74 
96.45 
139.35 
68.39 
133.10 
MIO- 
SCT 
RRT 
SOB 
SGI 


1 VEL  12.195  PTH  2.19  VHP  5.315  CPA 
INJ  RT  ASC  INJ  A7MTH 


- .84  RAP  352.29  ECC  1 .4499 


256.57 
251 .72 
257.64 
250.03 
259.23 
246.56 


73.04 
63.84 
75.60 
61  .12 
80.35 
55.89 


NJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 36  26 

2783.2 

-25.1  3 

115.24 

2 23  31 

3242.0 

-14.68 

1 44 . 74 

6 27  41 

2404.2 

-28.20 

88.07 

3 6 12 

3096.3 

-11 .86 

1 32.62 

8 25  58 

2013.7 

-33.93 

59.29 

3 17  18 

3059.5 

-6.88 

126.86 

COURSE  EXECUTION  ACCURACV 
6523.0  SOR  439.3  S03  638.5 

-.4437  RRT  -.4413  RTF  .9907 

6537.8  R23  .0002  R13  -.9907 

6525.9  S02  393.5  tha  178.28 


CRBll  DETERHINA 
ST  3636.9  SR 
CRT  .6605  CRS 
LSA  4095.8  M$A 
ELI  3641.1  El2 


TION  ACCURACV 
263.0  5S  1876.5 
.6379  CST  -.9995 
204.5  55A  12.8 

197.3  AlF  2.74 


flight  time  216.00 


ARRIVAL  date  JUN  29  1969 


HELIOCENTRIC  CONIC 
RL  147.66  LAL  .00  LOL  62.80 

RP  108.91  LAP  -3.22  LOP  327.94 

RC  118.823  CL  16.70  GP  5.35  7AL 

PLANETCXENTRIC  CONIC 


VL  27,743  GAL 
VP  37.538  CAP 


DISTANCE  591 .685 

8.36  A7L  86.77  HCA  265.16  SMA  129.10  ECC  .20332  INC  3.2317  V]  30.174 
7.56  A2P  90.27  TAL  U2.72  TAP  47.88  RCA  102.85  APO  1 55.35  V2  34.794 


36.09  7AP  153.75  ETS  11.38  7AE  121  .73  ETE  175.30  ?AC  87.06  ETC  166.41  ClP-154.26 


C3  28.980 

VHL  5 . 383 

DLA  27.14 

RAL  21.72 

RAO  6568.2 

VEL  12.262 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 44  21 

3392.94 

'22.82 

123.92 

258.34 

90.00 

1 20  53 

3861  .41 

-10.67 

152.86 

253.27 

100.00 

5 41  23 

3015.63 

-26.28 

97.25 

259.43 

100.00 

2 6 32 

3713.95 

-7.48 

140.34 

251.58 

110.00 

7 45  48 

2626.35 

-32.81 

69.35 

261 .09 

110.00 

2 18  37 

3675.99 

-1.79 

133.96 

248.07 

differential  corrections 
TOE  3.0971  TRA  4.5459  TC3-1 .7543  BAU  .6813 

ROE  .2490  RRA  -.2569  RC3  .1207  FAU  .03211 

FOE  3.1001  FRA  4.8970  FC3  -.9593  BSP  21426 

BOE  3.1071  BRA  4.5531  6C3  1.7584  FSP  -2159 


TH  2.21  VHP  5.583 
INJ  A7MTH  INJ  TIME 
72.77  4 40  54 

€3.61  2 25  15 

75.22  6 31  39 

60.97  38  26 

79.80  8 29  34 

55.86  3 19  53 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6632.5  SGR  426.1  SG3  587.6 
RRT  -.3688  RRT  -.3655  RTF  .9902 
see  6646.2  R23  -.0011  R13  -.9902 
SGI  6634.4  SG2  395.9  THA  178.64 


OPA  -.69  RAP 
PO  CST  TIM  INJ 
2792.9 

3261 .4 
2415.6 

3114.0 

2026.4 

3076.0 


353.42  ECC  1 .4769 
2 LAT  INJ  2 LONG 
115.91 


24.97 

14.13 

28.06 

11.30 

33.86 

-6,26 


145.89 

88.90 

133.63 

60.27 

127.73 


ORBIT  determination  ACCURACY 


ST 

3678.2 

SR 

280.6 

SS 

1803.3 

CRT 

.7005 

CRS 

-.6791 

CST 

-.9995 

LSA 

4100.8 

MSA 

206.8 

SSA 

12.8 

ELI 

3683.4* 

EL2 

200.0 

alf 

3.07 

LAUNCH  CATE  NOV  25  1 968 

heliocentric  CONIC 
RL  147.66  LAL  .00  LOL  62-80 

RP  108.90  LAP  -3.27  lOP  331.11 

RC  121.206  gl  16.39  GP  5.07 

PLANE TOCENTRIC  CONIC 


VL  27.726 
VP  37.530 
7AL  35.44 


C3  30.813 

VHL 

5.551 

CLA 

27.06 

RAL  22.45 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

90.00 

3 

49  25 

3401  .23 

-22.66 

90.00 

1 

21  41 

3883.87 

-9.99 

100.00 

5 

45  42 

3026.37 

-26.09 

100.00 

2 

8 5 

3733 

.96 

-6.82 

no. 00 

7 

49  32 

2638 

.88 

-32.65 

110.00 

2 

20  44 

3694.21 

-1  .09 

differential  CORRECTIONS 

TOE  3.2064 

TRA 

4.7926 

TC3-I 

.6650 

BAU  .6873 

RCE  .2762 

RRA 

-.2398 

RC3 

.1077 

FAU  .02779 

FOE  2.9120 

FRA 

4.6797 

FC3  - 

.7808 

BSP  21829 

BOE  3.2182 

BRA 

4 . 7986 

0C3  1 

.6685 

FSP  -1989 

Flight  time  218.OD 
DISTANCE  597.494 

gal  8, 

GAP  8, 

JAP  155.71  ETS 


RAO  6568.; 
INJ  LONG 
124.47 
154.16 
97.99 
141  .46 
70.29 
134.91 
MID-' 
SCT 
RRT 
SGB 
SCI 


A7L  86.7? 

HCA 

268.32 

SMA 

128 

.99 

ECC 

.20847 

A7P  90.10 

TAL 

142.05 

TAP 

50 

.37 

RCA 

102 

.10 

ETS  11.84 

7AE 

120,91 

ETE 

175 

.54 

ZAC 

88 

.30 

VEL  12.336 

PTH 

2.22 

VHP 

5. 

866 

OPA 

- 

.46 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PC 

CST 

TIM 

260.19 

72.54 

4 

46 

6 

2801 

.2 

254.86 

63.36 

2 

26 

25 

3283 

.9 

261.30 

74.88 

6 

36 

8 

2426 

.4 

253.17 

60.83 

3 

10 

19 

3134 

.0 

263.02 

79.27 

8 

33 

31 

2038 

.9 

249.63 

55.83 

3 

22 

19 

3094 

.2 

ARRIVAL  CATE  JUL  I 1969 


30 . 1 74 
34 .798 


INJ  2 LAT  INJ  2 LONG 


-24 .83 
'13.48 
-27.92 
-10.66 
-33.79 
-5.57 


116.48 
147.23 
89.66 
1 34 . 77 
61  .24 
128  .69 


COURSE  EXECUTION  ACCURACY 

6725.2  SGR  415.7  SG3  541.0 
-.2937  RRF  -.2897  RTF  .9898 
6738.1  R23  -.0022  R13  -.9898 

6726.3  SG2  397.3  THA  178.96 


ORBIT  CE TERM! nation  ACCURACY 


LAUNCH  DATE  NOV  25  1968 


HELIOCENTRIC  CONIC 


RL  147.66 

LAL 

.00 

LOL  62.80 

VL  27.709 

RP  108.89 

LAP 

-3.32 

LOP  334.28 

VP  37.522 

RC  123.581 

GL 

16.04 

GP  4.81 

7AL  34.77 

planetocentric  conic 

C3  32.863 

VHL 

5.733 

DLA  26.97 

RAL  23.20 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 

55  8 

3408.35 

-22.51 

90.00 

1 

21  56 

3909.15 

-9.21 

100.00 

5 

50  29 

3036.52 

-25.91 

100.00 

2 

9 16 

3756.21 

'6.08 

110.00 

7 

53  35 

2651 .33 

-32.49 

110.00 

2 

22  40 

3714.17 

-.33 

DIFFERENTIAL  CORRECTICNS 
TOE  3.3160  TRA  5.0525  TC3- 1.5697  BAU  .6909 

ROE  .3031  RRA  -.2226  RC3  .0957  FAU  .02385 

roe  2.7413  FRA  4.4851  FC5  -.6282  BSP  22200 

BOE  3.3298  BRA  5.0574  6C3  1.5726  FSP  -1836 


flight  time  220.00 

DISTANCE  603.252 

GAL  9.12  A2L  86.68  HCA  271 .48  SMA  128.87 

GAP  8.59  A7P  89.91  TAL  141.36  TAP  52.84 

ZAP  157.57  ETS  12-35  7AE  120.17  ETE  175.76 

RAO  6568.3  VEL  12.419  PTH  2.24  VHP  6.165 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

124.94  262.13  72.35  4 5l  57 

155.61  256.48  63.10  2 27  5 

98.69  263.24  74.55  6 41  5 

142.70  254.80  60.68  3 11  53 

71.23  265.03  78.73  8 37  46 

135.95  251 .24  55.82  3 24  34 

MID-COURSE  EXECUTION  ACCURACY 

SCT  6806.3  SGR  407.6  SG3  498.8 
RRT  -.2192  RRF  -.2145  RTF  .9894 
SGB  6818.5  R23  -.0032  R13  -.9894 
SCI  6806.9  SG2  397.6  THA  179.25 


ST 

3705.8 

SR 

297,1 

SS 

1 732.4 

CRT 

.7307 

CRS 

-.7103 

CST 

-.9995 

LSA 

4096.2 

MSA 

208.9 

SSA 

12.7 

ELI 

3712.2 

El2 

202.5 

AtF 

3.36 

arrival 

CATE 

JUL 

3 1969 

ECC 

.21408 

INC 

3 . 3200 

VI 

30. 1 74 

RCA 

101 .28 

APO 

156.46 

V2 

34  .803 

ZAC 

89.62 

ETC 

166.34 

CLP 

-158.07 

CPA 

-.16 

RAP 

355.93 

ECC 

J .5408 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2808.4 

- 

24.71 

116.97 

3309.2 

- 

12.75 

148 .72 

2436.5 

' 

27.78 

90.39 

3156.2 

'9.94 

136.04 

2051  .3 

33.70 

62.20 

3114.2 

-4.81 

129.74 

ORBIT  determination  ACCURACY 

ST 

3725.0 

SR 

312.0 

SS 

1666  . I 

CRT 

.7540 

CRS 

- .7344 

CST 

-.9995 

LSA 

4087.1 

MSA 

210.6 

SSA 

12.6 

ELI 

3732.5 

El2 

204.6 

Alf 

3.62 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  i 


LAUNCH  CATC  NOV  26  J96a 

HELlOCCNTffIC  CONIC 
Rl  147.63  LAL  -00  LOL 

ffP  107.61  LAP  I .11  LOP 

ffC  94.200  Cl  1.31  OP 

Plane TOCENTRic  conic 


63. ai 
95.41 
-.78 


VL  14.915 
VP  29.849 
2Al  64.07 


GAL 

CAP 

ZAP 


C3  393.689 

VHL  19.84^ 

DLA  1.10 

RAl  359.24 

RAD  6572,: 

LNCH  AZMTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONG 

90.00 

6 49  53 

2852.44 

-28.30 

85.66 

90.00 

19  4 15 

5428 . 1 4 

28.13 

249.62 

100.00 

8 n 44 

2588.41 

-29.88 

66.21 

100.00 

20  25  5 

5167.40 

29.70 

230.34 

110,00 

9 21  9 

2371.11 

-34.16 

49.61 

no. 00 

21  32  9 

4957.46 

33.97 

214.07 

OIFFEffENTIAL  CORRECTIONS 
TOE  -.9579  TRA-2.2600  TC3 
ROE -1.3994  RRA  .7409  RC3 
FOE  .3847  FRA  .7615  FC3 
BOE  1.6958  BRA  2.3783  BC3 

LAUNCH  DATE  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  -00  LOL 
RP  107.59  LAP  1.29  LOP 
RC  91 .981  CL  1 .57  OP 
PLANE TOCENTRIC  CONIC 
C3  362.456  VNL  19.038  OLA 


-.1073 

’.CX568 

.0235 

.1075 


63.81 

98.65 

-.80 


BAU  .5657 
FAU  .01067 
BSP  1996 
FSP  -46 


FlIOHT  TIME  70.00 

DISTANCE  125.814 
34.11  AZl  87.89  MCA  31.62  SHA 
-55.42  A7P  88.20  TAl  172.12  TAP 


VCL  22.693  PTH  3.26  VHP  30.521 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
265.31  90.89  7 37  25 

264.13  86.61  20  34  43 

265.28  91.02  8 54  52 

264.02  86.45  21  5l  12 

265.17  91.37  10  040 

?63.69  _ _85^97  22  54  46 

MIO-COORSE  EXECUfiON  ACCURACT 
SOT  826.9  SCR  458.1  SC3  22.8 

RRT  -.0435  RRF  .0387  RTF  -.6183 

see  945.3  R23  .0000  R13  .6184 

SCI  827.3  SC2  45T.4  Tha  I78.0I 


arrival 

CATE 

FE6 

4 1969 

ECC 

.83830 

INC 

2.1113 

VI 

30,180 

RCA 

13.62 

APO 

154.85 

V2 

35,214 

ZAC 

48.73 

ETC 

158.28 

CLP 

36.80 

DPA 

-20.59 

RAP 

315.70 

ECC 

7.4791 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2252.4 

' 

27.88 

77.02 

4828 . 1 

1988.4 

4567.4 

1771 .1 

4357.5 


27.36 

-29.42 

28.89 

-33.59 

33.04 


241 .04 
57.43 
221 .63 
40.4  1 
204.95 


ORBIT  DETERMINATION  ACCURACY 


Flight  time  72. oo 


ST 

339.1  SR 

409.2 

55 

340.8 

CRT 

.7150  CRS 

.7688 

CST 

.9950 

L5A 

590.2  MSA 

223.6 

5SA 

14 . 1 

Eli 

493.8  Cl2 

196.5 

alF 

52.40 

ARRIVAL 

DATE 

FEB 

6 1969 

OISTANCE  131.067 

VL  15.734  CAL  32.40  AZL  87.75  HCA  34.86  SMA  85.60  ECC  .81330  INC  2.2508  VI 

VP  30.275  CAP  -52.96  AZP  88.15  TAl  171.19  TAP  206.05  RCA 

ZAL  62.67  ZAP  35.27  ETS  177.04  ZAE  130.02  ETE  185.06  ZAC 


30.180 

15.98  APO  155.22  V2  35.222 
50.34  ETC  158.86  CLP  35.26 


1.90  RAL 


.43  RAO  6572.0  VEL  21.995  PTH  3.24  VHP  29.451  CPA  -20.17  RAP  317.46  ECC  6.9651 


UNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

IHJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 48  43 

2868.72 

-28.32 

86.85 

266.28 

90.30 

7 36  32 

2268.7 

-27.97 

78.20 

90-00 

19  14  54 

5395.08 

27.97 

247.21 

264.26 

85.4] 

20  44  49 

4795.1 

27.04 

238,67 

iOO.OO 

8 to  57 

2603.50 

-29.89 

67.33 

266.27 

90.43 

8 54  20 

2003.5 

-29.51 

58.55 

100.00 

20  35  21 

5135.54 

29.54 

227.98 

264.11 

85.22 

22  0 57 

4535.5 

28.57 

219.31 

110.00 

9 21  13 

2383.55 

-34.17 

50.58 

266.21 

90.80 

10  0 57 

1783.5 

-33.69 

41.37 

110.00 

21  41  34 

4928.25 

33.81 

Zil.BO 

263.66 

84.64 

23  3 43 

4528.3 

32.70 

202.74 

differential  corrections 


HIO-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACr 


TOC 

-.9657 

TRA-2.2850 

TC3 

-.1147 

BAU 

.5570 

SCT 

865.2 

SCR 

464.1 

SC3 

24.5 

ST 

356.7 

SR 

414.1 

SS 

356.9 

ROE- 

1 .3587 

RRA 

.T?ei 

RC3 

-.0078 

FAU 

.01066 

RRT 

-.0444 

RRF 

.0397  RTF 

-.6370 

CRT 

.7135 

CRS 

.7698 

CST 

.9948 

FOE 

.4011 

FRA 

.7890 

FC3 

-.0255 

BSP 

2126 

SCB 

981 .8 

R23 

-.0001 

RJ3 

.637: 

LSA 

610.8 

MSA 

229.7 

S5A 

14.3 

BOt 

1 .6669 

BRA  2.3964 

BC3 

.1149 

FSP 

-51 

SCI 

865.5 

SC2 

463.4 

THA 

1 78 .09 

ELI 

507.0 

El2 

204.1 

alf 

50.92 

JNCH 

date 

NOV  26  1968 

Flight 

TIME 

74.00 

ARRIVAL 

DATE 

FE6 

8 1969 

HELIOCENTRIC  CONIC 


DISTANCE  136.457 


RL  147.63 

LAL 

.00 

LOL  63.81 

VL  16.506 

GAL  30.84 

AZL  87.63 

HCA 

38.11 

SMA 

87.00 

ECC  .78796 

INC 

2.3695 

VI 

30.180 

RP  107.57 

LAP 

1 .46 

LOP  101.89 

VP  30.692 

GAP  -50.68 

AZP  88.14 

TAL 

170.25 

TAP 

208.36 

RCA  18.45 

APO 

155.54 

V2 

35.229 

RC  89.765 

CL 

1 .84 

CP  -.82 

ZAL  61,31 

ZAP  33,75 

ETS  177.03 

ZAE 

129.88 

ETE 

185.42 

ZAC  51.98 

ETC 

159.41 

CLP 

33.74 

Plane TOCENTRIC  conic 

C3  333.885 

VHL 

18.273 

DLA  2.69 

RAL  1.57 

RAO  6571 .9 

VEL  21.335 

PTH 

3.21 

VHP  28.416 

OPA  -19.73 

RAP 

319.24 

ECC 

6.4949 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

47  26 

2884.31 

-28.32 

87.99 

267.16 

89.72 

7 

35  30 

2284.3 

'28.05 

79.33 

90.00 

19 

25  18 

5361 .81 

27.77 

244.80 

264.31 

84.22 

20 

54  40 

4761  .8 

26.68 

236.30 

100.00 

8 

10  1 

2617.90 

-29.89 

68.40 

267.17 

89.86 

8 

53  39 

2017.9 

'29.59 

59.61 

100-00 

20 

45  24 

5103.45 

29.34 

225.62 

264.13 

83.99 

22 

10  27 

4503.4 

28.20 

217.00 

110.00 

9 

21  8 

2395.31 

-34.18 

51.50 

267.16 

90.25 

10 

1 4 

1795.3 

'33.77 

42.28 

110-00 

21 

50  46 

4898.80 

33.60 

209.53 

263.57 

83.3) 

23 

12  25 

4298.8 

32.31 

200.53 

differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.9740 

TRA- 

-2.3107 

TC3 

-.1224 

BAU 

.5477 

SCT 

905.2  SCR 

469.5 

SC3 

26.4 

ST 

375.2 

SR 

418.5 

SS 

373.3 

ROE-1 .31 78 

RRA 

.7024 

RC3 

-.CXJ89 

FAU 

.01066 

RRT 

-.0450  RRF 

.0405 

RTF 

-.6550 

CRT 

.7121 

CRS 

.7707 

CST 

.9946 

FOE  .4178 

FRA 

.8184 

FC3 

- .0276 

BSP 

2256 

see 

1019.7  R23 

-.0002  R13 

.6551 

LSA 

632.1 

MSA 

235.6 

SSA 

14.5 

BOE  1 .6387 

BRA 

2.4151 

BC3 

.1227 

FSP 

-56 

SCI 

905.6  SC2 

468.9 

tha 

1 78 . 1 7 

ELI 

520.7 

EL2 

211  .7 

alf 

49.36 

LAUNCH  DATE  NOV  26  1968 


HELIOCENTRIC  CONIC 


flight  TIME  76.00 
OISTANCE  141.975 


ARRIVAL  CATE  FEB  10  1969 


RL 

147 

.63 

LAL 

.00 

LOL 

63.81 

VL 

17.233 

CAL 

29.40 

AZl 

87. 

.53 

HCA 

41  . 

.35 

SMA 

88 

.42 

ECC 

.76245 

INC 

2.4721 

VI 

30. 

180 

RP 

107 

.55 

LAP 

1.63 

LOP 

105.13 

VP 

31 .096 

GAP 

-48.49 

AZP 

88. 

.14 

TAL 

169. 

.32 

TAP 

210 

.67 

RCA 

21 

-00 

APO 

155.83 

V2 

35. 

235 

RC 

87.555 

CL 

2.12 

CP 

-.84 

ZAL 

60.00 

ZAP 

32.26 

ETS 

177, 

.02 

ZAE 

129, 

.81 

ETE 

185 

.81 

ZAC 

53 

.65 

ETC 

159.93 

CLP 

32.26 

Plane TOCENTRIC  CONIC 
C3  307.712  VHt  17.542  OLA 


3.46  RAL  2.67  RAD  6571  .8  VEL  20.713  PTH  3.18  VHP  27.415  OPA  -19.26  RAP  321  .03  ECC  6.0642 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

' INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 46  0 

2B99.19 

-28.31 

89.08 

267.95 

89.18 

7 34 

19 

2299.2 

'28.12 

80.42 

90.00 

19  35  29 

5328.27 

27,52 

242.38 

264.30 

83.03 

21  4 

17 

4728.3 

26.26 

233.94 

100.00 

8 8 58 

2631.60 

-29.89 

69.42 

267.98 

89.33 

8 52 

49 

2031  .6 

-29.66 

60.62 

100.00 

20  55  12 

5071  .10 

Z9.VB 

223.25 

264.08 

82.77 

22  19 

43 

4471  .1 

27.78 

214.69 

110-00 

9 20  55 

2406.38 

-34.18 

52.36 

268.02 

89.74 

10  J 

1 

1806.4 

'33.84 

43.14 

110.00 

21  59  44 

4869.08 

33.34 

207.25 

263.42 

81.99 

23  20 

53 

4269.1 

31  .88 

198.33 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9819  TRA-2.3363  TC3  -.1303  BAU  .5375 
roe-1.2768  RRA  .6819  RC3  -.0102  FAU  .01068 
FOE  .4348  fra  .8475  FC3  -.0300  BSP  2401 
BOE  1.6107  BRA  2.4338  BC3  .1307  FSP  -61 


SCT  946.6  SCR  474.3  SC3  28.4 

RRT  -.0455  RRF  .0412  RTF  -.6725 

see  1058.8  R23  -.0004  R13  .6726 

SCI  947.0  SC2  473.7  THA  178.26 


ST 

394.5 

SR 

422.4 

SS 

389.9 

CRT 

.7106 

CRS 

.7716 

CST 

.9944 

LSA 

654.0 

MSA 

241  .2 

SSA 

14.8 

ELI 

534  .8 

El2 

219.2 

Air 

47.74 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  NOV  I96H 

HELIOCENTRIC  CONK 
RL  147.63  LAL  .00  lOL  63.i^l 

RP  107.53  LAP  1.00  LOP  100.37 

RC  05.353  OL  2.41  GP  -.07 

planetocentric  conk 

C3  203.705  VHL  16.044 


VL  17.919 
VP  31 .400 
7AL  50.74 


gal 

CAP 

7AP 


Flight  time  70.00 

distance  147.614 
20.06  A7L  07.44  MCA  44.59  SMA 
-46.41  A7P  00.17  TAL  160.39  TAP 


CLA  4 ,e3  RAL 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

44 

25 

2913.40 

'20.29 

90.11 

90.00 

19 

45 

26 

5294.43 

27.21 

239.95 

100.00 

0 

7 

45 

2644  .63 

-29.07 

70.39 

100.00 

21 

4 

40 

5030.44 

20.70 

220.87 

110.00 

9 

20 

33 

2416.79 

-34.10 

53.10 

110.00 

22 

0 

29 

4039.04 

33.03 

204.96 

7 32  59 

21  13  41 
0 51  49 

22  20  46 
ID  0 49 

23  29  0 


ARRIVAL 

CATE 

Fee 

12 

1969 

ECC 

.73692 

INC 

2.5623 

V] 

30. 

100 

RCA 

23 

,64 

APO 

J 56.00 

V2 

35. 

240 

ZAC 

55. 

.34 

ETC 

1 60 . 4 3 

CLP 

3C 

1.79 

CPA 

-10 

.77 

RAP 

322.04 

ECC 

5.6691 

PC 

CST 

riM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2313 

.4 

■20.17 

01  . 

,45 

4694 

.4 

25.00 

231  . 

.56 

2044 

.6 

•29.72 

61  . 

.59 

4430 

.4 

27.31 

212. 

,37 

1016 

.0 

-33.90 

43. 

.94 

4239 

.0 

31  .39 

196. 

.12 

cifferential  corrections 


ORBIT  CETERMINATION  ACCURACY 


TCE  - 

.9900 

TRA' 

-2.3610 

TC3 

-.1304 

6AU 

.5266 

ROE-1 

.2355 

f?PA 

.6607 

RC3 

-.0116 

FAU  .01071 

FOE 

.4  522 

FRA 

.0771 

FC3 

-.0327 

BSP 

2549 

BCE  I 

.5033 

BRA 

2.4525 

0C3 

.1309 

FSP 

-67 

LAUNCH  CATE  NOV  26  1960 
HELIOCENTRIC  CONK 

LOL  63.01 
LOP  Ml  .61 
OP  -.09 

PLANETOCENTRIC  CONIC 


RL 

147.65 

LAL 

.00 

RP 

107.52 

LAP 

I .96 

RC 

03.150 

GL 

2. 71 

3.72  RAC  6571.6  VEL  20.125  PTH  3.15  VHP  26.446 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
260.66  00.66 

264.23  01.85 

260.70  00.02 

263.97  01.55 

260.70  09.26 

263.19  00.66 

MIO-COORSC  EXECUTION  ACCURACV 
SOT  909.0  SCR 
RRT  -.0459  RRT 
see  1099.4  R23 
SGI  990.1  SC2 

flight  time 

DISTANCE  153.367 

VL  10.566  CAL  26.01  A7L  07.36  MCA  47.04  SMA  91 .32  ECC  .71152  INC  2.6420  VI  30.100 

VP  31.065  GAP  -44.44  A7P  00.23  TAL  167.47  TAP  215.31  RCA  26.34  APO  156.30  V2  35.245 

7AL  57.53  7AP  29.35  ETS  176.96  7AE  129.05  ETE  106.63  7AC  57.06  ETC  160.91  ClP  29.34 


470.5 

SC3 

30.6 

ST 

414.0 

SR 

425.7 

SS 

407.0 

.0410 

RTF 

-.6094 

CRT 

.7092 

CRS 

.7725 

CST 

.9942 

-.0005 

R13 

.6094 

LSA 

676.7 

MSA 

246.4 

SSA 

15.0 

477.0 

THA 

170.34 

ELI 

549.5 

EL2 

226.5 

ALF 

46.05 

00.00 

ARRIVAL 

DATE 

FEB 

14  1969 

C3  261 .661 

VHL  16.176 

OLA  4.99 

RAL  4 . 72 

RAO  6571 . 

5 VEL  19.570 

PTH  3.M 

VHP  25.506 

OPA  -10.26 

RAP  324.66 

ECC  5.3063 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

6 42  41 

2926.94 

'20.26 

91 .10 

269.27 

00.16 

7 31  20 

2326.9 

-20.22 

02.4  4 

90.00 

19  55  11 

5260.24 

26.06 

237.51 

264.09 

00.60 

21  22  52 

4660.2 

25.30 

229.19 

100.00 

0 6 23 

2656.99 

-29.05 

71.31 

269.32 

08.33 

0 50  40 

2057.0 

-29.76 

62 . 50 

100.00 

21  14  M 

5005.43 

20.43 

210.40 

263.79 

00.34 

22  37  36 

4405.4 

26,00 

210.05 

1 10.00 

9 20  1 

2426.53 

-34.16 

53.94 

269.45 

00.01 

10  0 27 

1026.5 

-33.95 

44.70 

MO. DO 

22  17  2 

4000.65 

32.67 

202.66 

262.91 

79.35 

23  37  M 

4200 . 7 

30.06 

193.91 

differential 

CORRECTICNS 

HID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  - 

.9970 

TRA- 

-2.3070 

TC3 

-.1466 

BAU 

.5150 

ROE-1 

.1943 

RRA 

.6300 

RC3 

-.0132 

FAU  .01076 

FDE 

.4700 

FRA 

.9072 

FC3 

-.0356 

BSP 

2710 

BDE  1 

.5562 

BRA 

2.4710 

6C3 

.1472 

FSP 

-73 

SOT  1034.5  SCR 
RRT  -.0462  RRT 
see  1141 .3  R23 
SGI  1034.0  SC2 


402.0 

SG3 

32.9 

ST 

435.0 

SR 

420.5 

SS 

4?4 .4 

.0423 

RTF 

-.7056 

CRT 

.7070 

CRS 

.7734 

CST 

.994  0 

-.0007 

R13 

.7057 

LSA 

700.2 

MSA 

251  .4 

SSA 

15.1 

401  .4 

THA 

170.43 

ELI 

564.0 

El2 

233.6 

ALF 

44  .31 

LAUNCH  DATE  NOV  26  I960 
HELIOCENTRIC  CONK 

LOL  63.01 
LOP  114.06 
CP  -.92 

Planetocentric  conk 


flight  time  02.00 


ARRIVAL  CATE  FEB  16  1969 


RL 

147 

.63 

LAL 

.00 

RP 

107 

.51 

LAP 

2.11 

RC 

00. 

975 

CL 

3.02 

C3  24J .402 

VHL 

15.537 

CLA  5.75 

RAL  5.60 

RAD  6571 .4 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

6 

40  47 

2939.04 

-20.23 

92.05 

90.00 

20 

4 44 

5225.66 

26.45 

235.06 

100.00 

0 

4 51 

2660 . 70 

-29.02 

72.10 

WO. 00 

21 

23  22 

4972.03 

20.02 

216.00 

no. 00 

9 

19  19 

2435.62 

-34.15 

54.65 

1 10.00 

22 

25  22 

4777.00 

32.26 

200.35 

differential  corrections 


TDE-l .0050 

TRA- 

-2.4117 

TC3 

-.1551 

BAU 

.5029 

RDE-1 .1529 

RRA 

.6165 

RC3 

-.0149 

FAU 

.01062 

FDE  .4002 

FRA 

.9379 

FC3 

- .0300 

BSP 

2075 

BDE  1.5  300 

BRA 

2.4092 

BC3 

.1550 

FSP 

-00 

DISTANCE  159.226 

VL  19.175  gal  25.63  A7l  07.20  HCA  51.00  SMA  92.79  ECC  .68634  INC  2.7l54  VI  30.180 

VP  32.229  GAP  -42.56  A7P  00.29  TAL  166.56  TAP  217.64  RCA  29.10  APO  156.47  V2  35.249 

7AL  56.37  7AP  27.93  ETS  176.91  7AE  129.98  ETE  187.07  7AC  50.81  ETC  161.36  CLP  27.91 

VEL  19.045  PTH  3.08  VHP  24.595  DPA  -17.73  RAP  326.49  ECC  4.9729 

INJ  RT  ASC 
269.79 
263.09 
269.06 

263.56 
270.02 

262.57 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1001.1  SGR  404.9  SC3  35.4 
RRT 

see 

SCI 


1 A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

07.69 

7 29  47 

2339.0 

-20.25 

03.30 

79.51 

21  31  50 

4625.7 

24.74 

226.01 

07.00 

0 49  19 

2060.7 

-29.00 

63.37 

79.14 

22  46  14 

4372.0 

26.24 

207.73 

00.39 

9 59  55 

1035.6 

-34.00 

45.40 

70.04 

23  45  0 

4177.9 

30.20 

191 .70 

-.0462  RRT  .0426  RTF  -.7212 
1104.9  R23  -.0009  R13  .7212 

1001.4  SG2  404.2  THA  170.51 


0R6IT  OETERMINA 
ST  457.9  SR 
.7065  CRS 
724.6  MSA 
500.9  El2 


CRT 

L5A 

ELI 


TION  ACCURACY 
430.6  SS  442.2 
.7743  C5T  .9937 
255.9  SSA  15.3 
240.2  AlF  42.52 


LAUNCH  CATE  NOV  26  I960 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  63.01 

RP  107.50  LAP  2.26  LOP  M0.1O 

RC  70.002  GL  3.35  GP  -.95 

Planetocentric  conic 


VL  19-749 
VP  32.577 
7AL  55.25 


C3  222.772 

VHL  14.926 

DLA  6.50 

RAL  6.60 

RAO  6571 .3 

VEL  10.550 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 30  42 

2952.13 

-20.19 

92.94 

270.21 

90.00 

20  14  6 

5190.63 

26.00 

232.60 

263.63 

too. 00 

0 3 0 

2679.00 

-29.79 

73.00 

270.30 

100.00 

21  32  21 

4930.20 

27.56 

213.67 

263.26 

110.00 

9 10  20 

2444 .07 

-34.13 

55.31 

270.50 

110.00 

22  33  31 

4746.69 

31 .00 

190.04 

262.16 

differential  corrections 


flight  time  04.00 
DISTANCE  165.106 

GAL  24.52  A7L  07.22  HCA  54.33  SMA  94.26 

GAP  -40.76  A7P  00.30  TAl  165.66  TAP  219.99 

7AP  26.52  ETS  176.04  7AE  130.10  ETE  107.53 

PTH  3.05  VHP  23.7m 

INJ  A7MTH 
07.24 
70.36 
07.45 
77.95 
00.00 
76.74 

MID-COURSE  EXECUTION  ACCURACY 


ARRIVAL  CATE  F£6  18  1969 


ECC  .66151  INC  2.7017  VI  30.180 

RCA  31.91  APO  156.61  V2  35.253 

7AC  60.57  ETC  161.79  ClP  26.5] 

OPA  -17.19  RAP  320.33  ECC  4.6663 


INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 L<DNG 

7 27  54 

2352.1 

-20.20 

04  .20 

21  40  37 

4590.6 

24.13 

224 .4? 

0 47  40 

2079.0 

'29.03 

64  . 20 

22  54  39 

4330.2 

25.62 

205.40 

9 59  12 

1044 .1 

-34.03 

46.06 

23  52  30 

4146.7 

29.65 

109.49 

ORBIT  DETERMINATION  ACCURACY 


TDE-l .0159 

TRA- 

'2.4300 

TC3 

-.1642 

BAU 

.4915 

SGT 

1131  .1 

SGR 

407.0 

SG3 

30.1 

ST 

401  .0 

SR 

432.2 

SS 

460.7 

ROE-1 .1115 

RRA 

.5937 

RC3 

-.0160 

FAU  .01009 

RRT 

-.0456 

RRT 

.0426 

RTF 

-.7361 

CRT 

.7050 

CRS 

.7753 

CST 

.9935 

FOE  .5074 

FRA 

.9697 

FC3 

-.0423 

BSP 

2990 

see 

1231.5 

R23 

-.0014 

R13 

.7361 

LSA 

750.6 

MSA 

259.9 

SSA 

15.5 

BDE  1.5050 

BRA 

2.5092 

BC3 

.1650 

FSP 

-06 

SGI 

1131.4 

SG2 

406.4 

THA 

170.62 

ELI 

590.5 

El2 

246.5 

AlF 

40.6? 

193 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4 1968-69 


LAUNCH  CATC  NOV  26  i 

HCuI'XCNTfflC  CONIC 
f?L  JA7.63  LAL  .00 

107.49  LAP  2.40 

PC  76.644  GL  3.69 

planctoccntpic  conic 


PLlGHr  TIMC  86.00 
distance  J7J.239 


APfflVAL  CATC  rce  20  1969 


LNCH  A2MTH 
90.00 
90.00 
iOO.OQ 
ioa.oo 

1 lO.OO 
UQ.OO 


LNCH  riHC 
6 56  ^6 
20  21  18 

8 I 15 

21  41  ID 

9 17  25 

22  41  29 


LOL 

63.81 

VL  20.290 

cal 

23.47 

LOP  121.35 

VP  32.911 

CAP  - 

39.04 

CP 

-.98 

7Al  54.18 

7AP 

25.13 

CLA 

7.24 

RAL  7,47 

RAC  6571 .2 

L-I 

TIME 

INJ  LAT 

INJ 

long 

2963 

.84 

-28.15 

93 

.80 

5155 

.12 

25.48 

230 

.17 

2690 

.29 

-29.76 

73 

.78 

4903 

.90 

27.05 

211 

.25 

2451 

.91 

'34.11 

55 

.92 

4715 

.05 

31  .28 

195 

.72 

a7l  87.16 

MCA 

57.57 

SMA 

95.73 

zee 

.63708 

INC 

2.8428 

VI 

30. 180 

A7P  88.47 

TAl 

164.77 

TAP 

222.35 

RCA 

34  .74 

apo 

156.72 

V2 

35.255 

ETS  176.75 

7AE 

130.45 

ETC 

188.02 

ZAC 

62.36 

ETC 

162.20 

CLP 

25. n 

VEl  18.082 

PTH 

3.01 

VHP 

22.854 

CPA 

-16.62 

RAP 

330 . 1 7 

zee 

4.384] 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ  2 lat 

INJ 

2 LONG 

270.55 

86,82 

7 

25  50 

2363.8 

-28.30 

85.14 

263.31 

77.22 

21 

49  13 

4555.1 

23.47 

222.03 

270.65 

87.04 

8 

46  5 

2090.3 

-29.85 

64  .97 

262.90 

76 . 77 

23 

2 54 

4303.9 

24.96 

203.07 

270.89 

87.64 

9 

58  17 

1851  .9 

-34.06 

46.67 

261 .7i 

75.46 

24 

0 4 

4115  .0 

28.97 

187.28 

CIFPCffCNTIAL  CCWfftCTJONS 


MiC'COUffSC  execution  accuracy 


ORBIT  CETERMINATI(>i  ACCURACY 


TCE-1 

.0273 

tra- 

-2.4646 

TC3 

-.1736 

BAU 

.4801 

SCT 

1184.0 

SCR 

488.5 

SC3 

41  .0 

ST 

507.3 

SR 

433.1 

S5 

479.9 

- 

ROE-1 

.0702 

RRA 

.5706 

RC3 

-.0188 

FAU 

.01096 

RRT 

-.0445 

RRP 

.0424 

RTF 

-.7503 

CRT 

.7054 

CR5 

.7764 

CST 

.9933 

FOE 

.5273 

FRA 

1 .0023 

FC3 

-.0462 

BSP 

3083 

SCB 

1280.8 

R23 

-.0022 

R13 

.7504 

L5A 

778.3 

MSA 

263.5 

S5A 

15.7 

- 

BCE  1 

.4835 

BRA 

2.5298 

6C3 

.1747 

PSP 

-93 

SCI 

1184.2 

SC2 

487.9 

THA 

178.73 

ELI 

617.6 

El2 

252.2 

AlF 

38.66 

: 

launch  cate  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  63.81 

RP  107.48  LAP  2.53  LOP  124.60 

PC  74.503  Cl  4.05  CP  -1.02 

PlANETOCENTRIC  CONIC 
C3  189.870  VHL  13.779  OLA  7.98 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  6 33  59 

90.00  20  32  20 

100.00  7 59  11 

100.00  21  49  50 

110.00  9 16  13 

110.00  22  49  17 

OIPFERENTIAl  CORRECTIONS 
TOE-1.0870  TRA-2.5387  TC3 
fiOt- 1.0286  RRA  .5478  RC3 
roE  .5541  ERA  1 .04J9  PC3 

eOE  1.4966  BRA  2.5971  0C3 


Plight  time  88.00 
distance  177.384 


arrival  cate  FEB  22  1969 


2973.03 

5119.09 
2700.26 

4869.10 
2459.19 
4682.93 


.1935 

'.0209 

-.0492 

.1946 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


LAUNCH  DATE  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  63.81 

RP  107.48  LAP  2.66  LOP  127.85 

RC  72.381  Cl  4.42  CP  -1  .06 

PLANETOCENTRIC  CONIC 
C3  175.296  VHL  13.240  CLA  8.71 
LNCH  time  L-I  TI^C 

6 31  19  2985.62 

20  41  n 5082.49 

7 56  54  2709.60 

21  58  17  4833.74 

9 14  48  2465.81 

22  56  53  4650.29 

DIFFERENTIAL  CORRECTIONS 

TDE'1.0088  TRA-2.4730  TC3  -.1838 
RDE  -.9883  RRA  .5233  RC3  -.0235 
FOE  .5642  FRA  1.0649  FC3  -.0564 
BOE  1.4123  BRA  2.5277  0C3  .1853 

LAUNCH  CATE  NOV  26  1968 

heliocentric  conic 

Rt  147.63  LAL  .00  LOL  63.81 

RP  107.48  LAP  2.77  LOP  131.10 

RC  70.281  CL  4.80  CP  -1 .10 

PLANETOCENTRIC  CONIC 
C3  161.918  VHL  12.725  OLA  9.44 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  6 28  26  2995.82 

90.00  20  49  55  5045.29 

100.00  7 54  24  2718.53 

100.00  22  6 38  4797.81 

1 10. 00  9 13  12  2471 .97 

110.00  23  4 20  4617.13 

differential  corrections 
TDE-1.0335  TRA-2.5092  TC3  -.1963 
RDE  -.9475  RRA  .4999  RC3  -.0261 
FCE  .5884  FRA  1.1021  PC3  -.0614 
BCE  1.4021  BRA  2.5585  6C3  .1980 


VL  20.799 

CAL  22.48 

AZl  87.10 

MCA  60.82 

SMA  97.20 

ECC  .61316 

INC 

2.8996 

VI 

30. 180 

VP  33.229 

CAP  -37.40 

AZP  88.59 

TAL  163.90 

TAP  224 

.72 

RCA  37.60 

APO 

156.80 

V2 

35.257 

7Al  53.15 

ZAP  23.76 

ETS  176.64 

ZAE  130 .80 

ETE  188 

.54 

ZAC  64.16 

ETC 

162.59 

CLP 

23.74 

RAL  8.29 

RAD  6571 .0 

VEL  17.641 

PTH  2.98 

VHP  22.022 

CPA  -16.03 

RAP 

332.02 

ECC 

4 .1248 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

'28.11 

94.61 

270.80 

86.41 

7 23 

34 

2375.0 

■28.31 

85.95 

24.92 

227.63 

262.94 

76.10 

21  57 

39 

4519.1 

22,76 

219.63 

'29.72 

74.52 

270.91 

86.65 

8 44 

1 1 

2100.3 

29-87 

65.72 

26.49 

208.81 

262.50 

75.61 

23  10 

59 

4269.1 

24.25 

200.73 

-34.09 

56.49 

271 .18 

87.30 

9 57 

12 

1859.2 

•34.09 

47.24 

30.71 

193.39 

261.20 

74.19 

24  7 

20 

A082.9 

28.24 

185 .06 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

BAU  .4940 

SCT  1274.7  SCR 

489.0  5C3 

44.3 

ST  553.9 

SR 

433.3 

ss 

504.6 

PAU  .01078 

RRT 

.0338  RRP 

.0394  RTF 

.7624 

CRT  .7138 

CR5 

.7789 

CST 

.9942 

BSP  2024 

see  1565.3  R23  - 

.0092  RI3  . 

.7625 

L5A  823.7 

MSA 

265.3 

5SA 

16.2 

PSP  '88 

SCI  1274.8  5C2 

488.7  THA  179.13 

Eli  654.7 

EL2 

256.7 

alP 

35.41 

Flight  time 

90.00 

AffRI VAL 

CATC 

FEB 

24  1969 

distance  183. 

598 

VL  21 .279 

GAL  21.52 

AZL  87.05 

HCA  64.07 

SMA  98 

.66 

ECC  .58973 

INC 

2.9530 

VI 

30.180 

VP  33.533 

CAP  -35.82 

AZP  88.71 

TAl  163.05 

tap  227 

,12 

RCA  40.48 

APO 

156.84 

V2 

35 .258 

7AL  52.18 

ZAP  22.39 

ETS  176.49 

ZAE  131 .24 

ETE  189 

.08 

ZAC  65.98 

ETC 

162.96 

CLP 

22.37 

RAL  9.06 

RAO  6570.9 

VEL  17.223 

PTH  2.94 

VHP  21 . 

211 

CPA  -15.43 

RAP 

333.88 

ECC 

3.8849 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

-28 .06 

95.58 

270.94 

86.03 

7 21 

4 

2385.6 

28.32 

86.73 

24.30 

225.13 

262.50 

74.99 

22  5 

54 

4482.5 

22.00 

217.21 

-29.68 

75.21 

271  .07 

86.29 

8 42 

3 

2109.6 

- 

29.88 

66.4  1 

25.87 

206.37 

262.03 

74.47 

23  18 

51 

4233.7 

23.48 

198.38 

'34.07 

57.00 

271 .37 

87.00 

9 55 

54 

1865.8 

34.11 

47.76 

30.08 

191 .05 

260.63 

72.94 

24  14 

23 

4050 . 3 

27.45 

182.85 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

BAU  .4342 

SCT  1264.7  SCR 

489.2  SC3 

47.3 

ST  544.3 

SR 

433.2 

SS 

515.7 

PAU  .01143 

RRT  - 

.0501  RRT 

.0438  RTF  - 

.7785  ' 

CRT  .6973 

CRS 

.7777 

CST 

.9920 

BSP  4271 

see  1356.1  R23 

.0021  R13 

.7785 

LSA  822.7 

MSA 

270.1 

S5A 

15.8 

PSP  -120 

SCI  1265.0  SC2 

488.5  THA  178.70 

ELI  644.3 

EL2 

262-3 

alf 

35  .86 

flight  TIME 

92.00 

arrival  CATE 

FEB 

26  1969 

DISTANCE  189. 

895 

VL  21.731 

CAL  20.62 

AZL  87.00 

HCA  67 . 32 

SMA  100. n 

ECC  .56692 

INC 

3.0035 

VI 

30 , 1 80 

VP  33.822 

CAP  '34.31 

AZP  88.84 

TAl  162.22 

TAP  229.53 

RCA  43,35 

APO 

156.86 

V2 

35.259 

7al  51.26 

ZAP  21 .04 

ETS  176.31 

ZAE  131.75 

ETE  189.66 

ZAC  67.81 

ETC 

163.31 

Clp 

21  ,02 

RAL  9.80 

RAO  6570.8 

VEL  16.830 

PTH  2.91 

VHP  20.426 

CPA  -14.81 

RAP 

335.73 

zee 

3.6648 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNj  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

'28.01 

96.13 

271 .00 

85.66 

7 18 

22 

2395.8 

'28 . 32 

87.47 

23.62 

222.62 

262.02 

73.91 

22  14 

1 

4445.3 

21 .18 

214.79 

'29^64 

75.87 

271 .14 

85.94 

8 39 

43 

21  18.5 

29.89 

67.07 

25.19 

203.92 

261.51 

73.35 

23  26 

36 

4197.8 

22.66 

196.03 

-34 .04 

57.48 

271.47 

86.72 

9 54 

24 

1872.0 

-34.12 

48 .24 

29.40 

1 88 . 72 

260.02 

71.71 

24  21 

17 

4017.1 

26.62 

180.65 

MID-COURSE  eY£Curi04  ACCURAe^ 

ORBIT  DETERMINATION  ACCURACY 

BAU  .4287 

SCT  1333.4  SCR 

488.4  SC3 

50.9 

ST  578.7 

SR 

432.1 

ss 

538.2 

PAU  .01149 

RRT  - 

,0454  RRP 

.0423  RTF  - 

,7903 

CRT  .7001 

CRS 

.7793 

CST 

.992? 

BSP  4061 

SCB  1420.0  R23  - 

.0008  R13 

.7903 

LSA  858.5 

MSA 

271 .7 

SSA 

16.0 

PSP  '126 

SCI  1333.6  SC2 

487.8  THA  178.90 

ELI  671.5 

EL2 

265 .9 

alf 

33.53 

194 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  N<?V  1 96H  FLIGHT  TIME  94.00  A.?RIVAl  CATE  FEG  1969 

HELIOCENTRIC  CONIC  DISTANCE  196. 261 

RL  147.63  LAl  .00  LOL  63.81  VL  22.157  CAL  19.76  A7l  86.95  MCA  70.56  SMA  101.54  ECC  .54474  INC  3.0517  VJ  30.180 

RP  107.48  lap  2.88  lCP  134.35  VP  34.096  GAP  -32.86  A7P  88.98  TAL  161.40  TAP  231.97  RCA  46.23  APO  156.85  V2  35.259 

RC  68.209  GL  5.21  GP  -1.14  7Al  50.38  7AP  19.71  ETS  176.08  7A£  1 32.36  ETE  190-28  7AC  69.66  ETC  163.64  CLP  19.67 

PLANE TOCENTRIC  conic 

C3  149.590  VHl  12.231  CLA  10.17  RAL  10.49  RAO  6570.6  VEL  16.460  PTH  2.87  VHP  19.663  CPA  -14.18  RAP  337.59  ECC  3.4619 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  IN9  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 25  18  3005.61  -27.96  96.84  270.97  85.30  7 15  24  2405.6  -28.31  88.19 

90.00  20  58  32  5007.45  22.88  220.09  261.49  72.85  22  21  59  4407.4  20.32  212.36 

100.00  7 51  41  2121,01  -29.W  76.50  271.12  85.62  8 37  8 2127.0  -29.89  67.70 

100.00  22  1 4 50  4 761 .28  24.4  5 201 .4  5 260.95  72.25  23  34  1 1 4161.3  21.79  193.66 

no. 00  9 n 23  2477.64  -34.02  57.92  271.48  86.46  9 52  40  1877.6  -34.14  48.68 

110.00  23  11  38  4583.41  28.65  186.37  259.37  70.51  24  28  1 3983.4  25.73  178.42 

differential  ccrrections  mid-coursc  execution  accuracv  OR6IT  DETERHINATICN  accuracy 


TCE-1 

.0420 

TRA- 

-2.5274 

TC3 

-.2050 

6AU 

.4141 

SOT 

1391 .7 

SCR 

486.8 

SC3 

54.8 

ST 

607.2 

SR 

4 30.3 

SS 

559.6 

ROE  - 

- .9070 

RRA 

.4763 

RC3 

-.0290 

FAU  .01168 

RRT 

-.0439 

RRF 

.0415 

RTF 

-.8022 

CRT 

.7000 

CRS 

.7807 

CST 

. 9920 

FOE 

.6115 

FRA 

1 .1383 

FC3 

-.0676 

esp 

4244 

SC0 

1474.3 

R23 

-.0014 

R13 

.8022 

LSA 

890.0 

MSA 

273.1 

SSA 

16,1 

BCE  1 

.3814 

BRA 

2.5719 

8C3 

.2071 

FSP 

-136 

SCI 

1391.8 

SC2 

486.2 

THA 

179.00 

ELI 

693.9 

EL? 

268.9 

alf 

31.68 

LAUNCH  CATE  NOV  26  1968  FLIGHT  TIME  96.00  ARRIVAL  CATE  MAR  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  202.690 

RL  147.63  LAL  .00  LOL  63.81  VL  22.557  CAL  18.93  A7L  86.90  MCA  73.8!  SNA  102.96  ECC  .52323  INC  3.0980  VI  30 . 1 80 

RP  107.48  LAP  2.98  LOP  137.60  VP  34.357  GAP  -31.46  A7P  89.14  TAL  160.61  TAP  234.42  «CA  49.08  APO  156.81  V2  35.257 

RC  66.167  GL  5.63  GP  -1.19  7AL  49.55  ZAP  18.38  ETS  175.79  ZAE  133.06  ETE  190.94  ZAC  71.51  ETC  163.95  CLP  1H.34 

PLANETOCENTRIC  CONIC 

C3  138.237  VHL  11.757  OLA  10.90  RAL  11.13  RAO  6570.5  VEL  16.111  PTH  2,83  VHP  18.922  CPA  -13.54  RAP  339.45  ECC  3.2750 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LCNQ 

90.00 

6 21  56 

3015.07 

-27.90 

97.53 

270.85 

84.96 

7 12  11 

2415. 1 

-28.31 

88  .88 

90.00 

21  7 1 

4968.94 

22.06 

217.55 

260.92 

71  .81 

22  29  50 

4368.9 

19.39 

209.91 

100.00 

7 48  44 

2735.13 

-29.55 

77.10 

271 .01 

85.30 

8 34  19 

2135.1 

-29.89 

68 . 31 

100.00 

22  22  54 

4724.11 

23.66 

198.98 

260.35 

71.17 

23  41  39 

4J24.1 

20.87 

191 .29 

110.00 

9 9 21 

2482.88 

-34.00 

58.33 

271 .40 

86.22 

9 50  44 

1662.9 

'34.15 

49.09 

110.00 

23  18  47 

4549.13 

27.85 

184 .03 

258.67 

69.33 

24  34  36 

3949.1 

24 .78 

1 76 . 20 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  CETERMINA TION  ACCURACY 


TOE- 1 .0507  TRA-2.5441 

TC3 

-.2137 

0AU 

.3994 

SCT 

1452.2 

SCR 

484  .4 

SC3 

59.1 

ST 

637.1 

SR 

427,8 

SS 

582.0 

RDE  -.8669.  RRA  .4528 

RC3 

-.0320 

FAU 

.01169 

RRT 

-.0420 

RRF 

.0405 

RTF 

-.8135 

CRT 

.7001 

CRS 

.7821 

CST 

.991  7 

FOE  .6359  FRA  1.1758 

FC3 

-.0744 

esp 

4425 

SG6 

1530.8 

R23 

-.0020 

R13 

.8135 

LSA 

923.2 

MSA 

273.9 

SSA 

16.3 

80E  1.3621  8RA  2.5841 

BC3 

.2161 

FSP 

-148 

SCI 

1452.3 

SC2 

483.9 

THA 

179.10 

Eli 

717.9 

El2 

27]  .1 

alF 

29.86 

LAUNCH  DATE  NOV  26  1968 

flight 

TIME 

98.00 

ARRIVAL 

CATE 

MAR 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  209.177 

RL  147.63  LAL  .00  lOl  63.81  VL  22.934  CAL  18.14  A7L  86.86  HCA  77.06  SMA  104.34  ECC  .50239  INC  3.1427  Vi  30.180 

RP  107.49  LAP  3.06  LOP  140.85  VP  34.604  CAP  -30.11  A7P  89.30  TAl  159.85  TAP  236.91  RCA  5I  .92  APO  1 56.75  V2  35.256 

RC  64.161  CL  6.07  CP  -1.25  7Al  48.77  ZAP  17,06  ETS  175.42  7AE  133.86  ETE  191.65  ZAC  73.38  ETC  164.25  CLP  17.01 

PLANETOCENTRIC  CONIC 

C3  127.781  VHL  11.304  CLA  11.63  RAL  11.72  RAD  6570.4  VEL  15.783  PTH  2.80  VHP  18.202  CPA  -12.89  RAP  34  J . 30  ECC  5.1029 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90.00 

6 18  18 

3024.26 

-27.85 

98.19  270.65 

84.63 

7 8 

42 

2424.3 

- 

28.30 

89 .56 

90.00 

21  15  25 

4929.72 

21  .23 

214.99  260.30 

70.81 

22  37 

35 

4329.7 

18,42 

207,45 

100.00 

7 45  31 

2742.94 

-29.51 

77.67  270.82 

85.00 

8 31 

14 

2142,9 

- 

29.89 

68  .89 

100.00 

22  30  52 

4686.28 

22.60 

196.49  259.70 

70.13 

23  48 

59 

4086 . 3 

19.89 

188,91 

110.00 

9 7 5 

2487.73 

-33.98 

58.71  271.23 

85.99 

9 48 

33 

1887.7 

- 

34 .16 

49,4  7 

110.00 

23  25  48 

4514.26 

26.99 

181.68  257.94 

68.18 

24  41 

2 

3914.3 

23.79 

173.98 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

TDE-1 .0570 

TRA-2.5563 

TC3  -.2214 

0AU  .3830 

SCT  1512.4  SCR 

481  .2  SC3 

63.6 

ST  666.9 

SR 

424.5 

SS 

604 .9 

ROE  -.8272 

RRA  .4295 

RC3  -.0353 

FAU  .01214 

RRT  -.0404  RRF 

.0395  RTF  - 

.8244 

CRT  .7000 

CRS 

.7836 

CST 

.9915 

FOE  .6613 

FRA  1 .2143 

FC3  -.0823 

BSP  4673 

see  1587.1  R23  - 

.0024  R13 

.8244 

LSA  956,8 

MSA 

274  .2 

SSA 

16.3 

BOE  1 .3421 

BRA  2.5921 

BC3  .2242 

FSP  -161 

SCI  1512.5  SC2 

480.8  THA  179.18 

Eli  742.1 

El2 

272.4 

alf 

28 . 1 4 

LAUNCH  DATE  NOV  26  1 968 

flight  TIME  100.00 

arrival 

, CATE 

MAR 

6 1969 

HELIOCENTRIC 

CONIC 

DISTANCE  215. 

717 

RL  147.63 

LAl  .00 

LOL  63.81 

VL  23.289 

CAL  17.38  A7L  86.81 

HCA  80.31 

SMA  105 

.70 

ECC  .48226 

INC 

3.1863 

VI 

30.180 

RP  107.50 

LAP  3.14 

LOP  144.10 

VP  34.837 

CAP  -28.82  ATP  89.46 

TAL  159.11 

TAP  239 

>.41 

RCA  54 . 12 

APO 

156.67 

V2 

35.253 

RC  62.1 96 

CL  6.53 

CP  -1.31 

7AL  48.04 

ZAP  15.75  ETS  174.96 

ZAE  134.77 

ETE  192 

.42 

ZAC  75.26 

ETC 

164 .53 

CLP 

15.69 

PLANETOCENTRIC  CONIC 

C3  118.155 

VHL  10.870 

OLA  12.35 

RAL  12.27 

RAO  6570.2  VEL  15.476 

PTH  2.76 

VHP  17. 

503 

DPA  -12.23 

RAP 

343.16 

ECC 

2.9445 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 14  22 

3033.28 

-27.79 

96.85  270.35 

84.31 

7 4 

56 

2433.3 

28.28 

90.22 

90.00 

21  23  43 

4889 . 78 

20.31 

212.42  259.65 

69.84 

22  45 

13 

4289.8 

17.38 

204 .97 

100.00 

7 42  3 

2750.52 

-29.46 

78.23  270.54 

84.71 

8 27 

53 

2150.5 

29.88 

69.45 

100.00 

22  38  44 

4647.77 

21  .89 

193.99  259.01 

69.12 

23  56 

12 

4047.8 

18.86 

186.51 

110.00 

9 4 35 

2492.26 

-33.95 

59.06  270.98 

85.79 

9 46 

7 

1692.3 

- 

34.16 

49.82 

110.00 

23  32  41 

4478.79 

26.07 

179.33  257,17 

67.07 

24  47 

20 

3878.8 

22.74 

171  .76 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .0663 

TRA-2.5694 

TC3  -.2296 

BAU  .3679 

SCT  1577.1  SCR 

477.2  SC3 

68.5 

ST  699.4 

SR 

420.5 

SS 

629.2 

ROE  -.7879 

RRA  .4065 

RC3  -.0388 

FAU  .01241 

RRT  -.0379  RRF 

.0381  RTF  - 

.8345 

CRT  .7008 

CRS 

.7853 

CST 

.9913 

FOE  .6887 

FRA  1.2548 

FC3  -.0909 

BSP  4853 

see  1647.8  R23  - 

.0033  RI3 

.8346 

LSA  993.3 

MSA 

273.7 

SSA 

16.5 

BOE  1 .3258 

BRA  2.6014 

BC3  .2329 

FSP  -175 

SCI  1577.3  SC2 

476.8  THA  179.28 

Eli  769.1 

El2 

272.8 

alf 

26.42 

195 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


lUNCH  CATE  NOV  26  1968 

Flight  time  102.00 

arrival 

CATE 

MAR 

H 1969 

heliocentric  CONIC 

DISTANCE  222. 

305 

Rl  147.63 

LAL  .00 

LOL  63.81 

VL  23.622 

CAL  16.66 

A7L  86.77 

HCA  83.55 

SMA  107 

^03 

ECC 

.46284 

INC 

3.2291 

Vl 

30.180 

RP  107.51 

LAP  3.21 

LOP  147.35 

VP  35.057 

CAP  -27.57 

ATP  89.64 

TAl  158.39 

tap  241 

.94 

RCA 

57.49 

APO 

156.57 

V2 

35.250 

RC  60.278 

CL  7.00 

OP  -1.38 

TAl  47.36 

TAP  14.44 

ETS  174.37 

TAE  135.78 

ETE  193.25 

7ac 

77.14 

ETC 

164 .80 

CLP 

14.38 

PlANETOCENTRIC  CONIC 

C3  109.296 

VHL  10.454 

DLA  13.08 

RAL  12.78 

RAC  6570.1 

VEL  15.187 

PTH  2.73 

VHP  16. 

823 

OPA 

-II .56 

RAP 

345.01 

ECC 

2.7987 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LCNG 

90.00 

6 10  8 

3042.22 

-27.72 

99.49 

269.98 

83.99 

7 0 

51 

2442.2 

- 

28.27 

90.87 

90.00 

21  3I  58 

4849.07 

19.34 

209.8^ 

258.95 

68.90 

22  52 

47 

4249.1 

16.30 

202 . 4 7 

100.00 

7 38  17 

2757.96 

-29.42 

78.78 

270.17 

84.43 

8 24 

15 

2158.0 

- 

29.88 

70.01 

100.00 

22  46  31 

4608.56 

20.92 

191 .49 

258.29 

68.15 

24  3 

19 

4008.6 

17.77 

184 , II 

110.00 

9 1 49 

2496.56 

-33.93 

59.39 

270.64 

85.59 

9 43 

26 

1896.6 

- 

34.17 

50.16 

110.00 

23  39  28 

4442.73 

25.09 

176.99 

256.37 

65.99 

24  53 

30 

3842.7 

21  .63 

169.54 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACT 

tce-I  .0733 

TRA-2.5779 

TC3  -.2367 

BAU  .3514 

SCT  1641.6  SCR 

472.4  SC3 

73.9 

ST 

731 .8 

SR 

415.7 

SS 

654  .2 

ROE  -.74  92 

RRA  . 3838 

RC3  -.0426 

FAU  .01272 

RRT  - 

.0357  RRT 

.0368  RTF  - 

.8443 

CRT 

.7014 

CRS 

.7871 

CST 

.991  I 

FOE  .7175 

FRA  1 .2967 

FC3  -.1008 

BSP  5094 

see  1708.2  R23  - 

,0040  R13 

.8443 

USA 

1030.4 

MSA 

272.6 

SSA 

16.5 

eCE  1 . 3089 

BRA  2.6064 

eC3  .2405 

FSP  -191 

SCI  1641 .7  SC2 

472.1  THA  179.36 

ELI 

796.4 

El2 

272.3 

AlF 

24.82 

L^^UNCH  CATE  NOV  26  196B 


flight  tine  104.00 


AffffIVAL  CATE  MAff  10  J 969 


HELIOCENTRIC  CONIC 


DISTANCE  228,9^5 


RL  147.63 

LAL  .00 

LOL  63.81 

VL  23.935 

GAL  15.96 

ATl  86.73 

HCA 

86.80 

SMA 

108.33 

ECC  .44415 

INC  3.2713 

VI 

30.180 

RP  107,52 

LAP  3.27 

LOP  150.60 

VP  35.265 

CAP  -26.37 

ATP  89.82 

TAl 

157.70 

TAP  244.50 

RCA  60.22 

APO  156.45 

V2 

35.246 

RC  58.412 

OL  7.50 

CP  -1.45 

7 At  A$.TJ 

TAP  13.14 

ETS  173.61 

TAE 

136.^ 

ETE 

194.15 

TAC  79.02 

ETC  165.05 

ClP 

13.06 

PLANETOCENTRIC  CONIC 

C3  101 .146 

VHL  10.057 

OLA  13.81 

RAL  13.23 

RAO  6570.0 

VEL  14.916 

PTH 

2.69 

VHP 

16.164 

OPA  -10.88 

RAP  346.85 

ECC 

2.6646 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 5 35 

3051.18 

-27.66 

100.14 

269.52 

83.67 

6 

56  26 

2451.2 

-28.25 

91  .52 

90.00 

21  40  JO 

4807.57 

18.30 

207.23 

258.23 

68.01 

23 

0 17 

4207.6 

15.15 

199.96 

100.00 

7 34  13 

2765.36 

-29.37 

79.32 

269.75 

84.14 

8 

20  18 

2165.4 

-29.87 

70.55 

100.00 

22  54  13 

4568.62 

19.89 

188.97 

257.54 

67.21 

24 

10  22 

3968.6 

16.63 

181  .69 

llO.OO 

8 58  48 

2500.68 

-33.91 

59.71 

270.22 

85.40 

9 

40  29 

1900.7 

-34.17 

50.40 

110.00 

23  46  7 

4406.07 

24.06 

174.64 

255.55 

64.95 

24 

59  33 

3806.1 

20.48 

167.33 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1 

.0803 

TRA- 

'2.5837 

TC3 

-.2429 

BAU 

.3345 

ROE  - 

.71 10 

RRA 

.3616 

RC3 

- .0466 

FAU 

.01308 

FOE 

.7483 

FRA 

1.3404 

FC3 

-.1120 

BSP 

5348 

BOE  1 

.2933 

BRA 

2.6089 

BC3 

.2474 

FSP 

-208 

LAUNCH  CATE  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  U7.63  LAL  .00  LOL  63.81 

RP  ID7.53  LAP  3.51  LOP  153.85 

RC  56.605  Gl  8.02  CP  -1.53 

Plane tocentric  CCWIC 


vl  24.229 
VP  35.461 
7AL  46.15 


SCT  1707.4  SCR  466.7  SG3 

RRT  -.0333  RRT  .0354  RTF 

see  1770.0  R?3  -.0047  Rl3 

SGI  1707.5  SC2  466.5  THA 

Flight  time  loe.oo 
DISTANCE  235.603 

GAL  15.30  A7L  86.69  HCA  90.04  5HA  109.60  ECC  .4?619  INC  3.3J33  Vl  30.180 

CAP  -25.20  A7P  90.00  TAl  157.05  TAP  247.09  RCA  62.89  APO  156.31  V2  35.241 

7AP  11.84  ET5  172.63  7AE  138.14  ET£  195.15  7AC  80.91  ETC  165.29  ClP  JI.75 


79.7 

ST 

765.4 

SR 

410.0 

SS 

680.5 

-.8536 

CRT 

.7023 

CRS 

.7890 

CST 

■9909 

.8536 

LSA 

1069.3 

MSA 

270.9 

SSA 

16.6 

179.44 

ELI 

825.0 

El2 

270.8 

AlF 

23.27 

arrival 

CATE 

mar 

12  1969 

C3  93.651 

VHL 

9 

.677 

CLA  14.54 

RAL  13.64 

RAO  6569.8 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

90.00 

6 

0 

40 

3060.29 

-27.59 

100.80 

90.00 

21 

48 

20 

4765.25 

17.20 

204.61 

100.00 

7 

29 

49 

2772.82 

-29.31 

79.87 

100.00 

23 

1 

53 

4527.95 

18.79 

186.44 

110.00 

8 

55 

29 

2504.73 

-33.89 

60.03 

110.00 

23 

52 

41 

4368.80 

22.96 

172.30 

2.66  VHP  15.523  CPA  -10.21  RAP  348.69  ECC  2.5413 


INJ  RT  ASC  INJ 
268.98 


cifferential  corrections 
toe-1.0875  TRA-2.5875  JC3  -.2485 
ROE  -.6734  RRA  .3399  RC3  - .0507 
FDE  .7813  FRA  1 .3862  FC3  -.1245 
0OE  I .2791  0RA  2.6097  BC3  .2537 

LAUNCH  DATE  NOV  26  1968 

heliocentric  conic 
Rl  147.63  LAL  .00  lOL  63.81 

RP  107.55  LAP  3.35  LOP  157.10 

RC  54.864  CL  8.57  CP  -1.62 

PlANETOCENTRIC  CONIC 
C3  86.763  VNL  9.315  DLA  15.28 

LNCH  A7MTH  LNCH  TINE  L-I  TIME 
90.00  55523  3069:67 

90.00  21  56  30  4722.07 

100.00  7 25  4 2780.46 

100.00  23  9 30  4486.52 

110.00  8 51  53  2508.80 

IID.OO  036  4330.94 

differential  corrections 
tce-1.0955  TRA-2.5889  TC3  -.2533 
ROE  -.6365  RRA  .3189  RC3  -.0552 
FOE  .8169  FRA  J .4344  FC3  - . 1 388 
60E  I .2669  BRA  2.6085  6C3  .2592 


BAU  .3176 
FAU  .01347 
esP  5600 
FSP  -226 


257.48 
269.20 
256.76 
269.72 
254.70 

NIO-COURSE  execution  ACCURACY 
SCT  1775.0  SCR 
RRT  -.0307  RRF 
see  1833.7  R23 
SCI  1775.1  SC2 

Flight  time  108.00 


1 atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.35 

6 51  41 

2460.3 

-28.22 

92.19 

67.15 

23  7 45 

4165.2 

13.96 

197,43 

83.86 

8 16  1 

2172.8 

-29.85 

71  .M 

66.32 

24  17  21 

3928 .0 

15.43 

179.26 

85.22 

9 37  14 

1904.7 

-34.10 

50.79 

63.95 

25  5 30 

3768.8 

19.27 

165.11 

ORBIT  determination  accuract 


460.3  SC3 

86.0 

ST 

800.1 

SR 

403.6 

SS 

700,1 

.0339  RTF 

-.8624 

CRT 

,7034 

CRS 

.7910 

CST 

.9907 

-.0055  R13 

.8624 

LSA 

IllO.O 

MSA 

268.5 

SSA 

16.7 

460.0  THA 

179.51 

Eli 

855.0 

El2 

268.4 

ALF 

21  .79 

VL  24.506 
VP  35.645 
7Al  45.63 

RAL  14.00 
INJ  LAT 
-27.51 
16.04 
-29.26 
17.64 
-33.86 
21 .81 

BAU  . 3007 
FAU  .01391 
BSP  5852 
FSP  -247 


DISTANCE  242.304 

CAL  14.66  A^  86.64  HCA  93.29  SMA  110.83 

GAP  -24.08  ATP  90.19  TAL  156.42  TAP  249.71 

TAP  10.55  ETS  171.34  TAE  139.50  ETE  196.24 


arrival  cate  mar  14  1969 


ECC  .40895  INC  3.3552  Vi  30.180 
RCA  65.51  APO  156.16  V2  35.235 
TAC  82.79  ETC  165.51  CLP  10.43 


RAO  6569. 
INJ  LONG 
101.47 

201.97 
80.43 

183.91 

60.34 

169.97 
MIO- 
SCT 
RRT 

see 

SCI 


VEL  14.426  PTH  2.62  VHP  14.901 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


268.37 

256.71 

268.61 

255.96 

269.15 

253.83 


83.02 
66.35 
83.57 
65.47 

85.03 
63.00 


6 46  32 

23  15  12 

8 11  24 

24  24  16 

9 33  42 
1 15  17 


COURSE  EXECUTION  ACCORACf 
1844.5  SCR  453.0  SC3  92.9 
-.0280  RRF  .0324  RTF  -.8707 
1899.3  R23  -.0065  R13  .8707 

1844.5  SC2  452.8  THA  179.58 


OPA  -9.53  RAP 
PC  CST  TIM  INJ 

2469.7 

4122.1 

2180.5 

3886.5 

1908.8 

3730.9 
ORBIT  DETERMINA 
ST  836.4  SR 
CRT  .7050  CRS 
USA  1153.0  MSA 
Eli  886.7  EL2 


350.53  ECC  2.4279 
2 LAT  INJ  2 LONG 


28.19 

12.71 

29.84 

14.18 

34.18 
18.02 


92.87 
194 .88 
71  .68 
176.82 
51  .11 
162*89 


TION  ACCURACY 
396.2  SS  737.2 
.7932  CST  .9906 
265.4  SSA  16.7 
265.1  AlF  20.37 


196 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  1 FLIGHT  TIME  UO.OO  ARRIVAL  CATE  MAR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  249.03? 

RL  U7.63  LAL  .00  La  63.81  VL  24.765  CAL  14.05  A7L  86.60  HCA  96.53  SMA  112.03  ECC  .39244  INC  3.3974  Vl  30.180 

RP  107.57  lap  3.38  LOP  160.35  VP  35.8J7  CAP  '23.00  A7P  90.39  TAL  155.83  TAP  252.36  RCA  68.06  APC  155.99  V^  35.229 

RC  53.197  GL  9.J3  CP  -1.72  7Al  45.15  7AP  9.27  ETS  169.58  7AE  MO. 97  ETE  197.46  7AC  84,68  ETC  165.72  ClP  9.11 

pl anc tocentric  conic 

C3  80.436  VHL  8.969  OLA  16.02  RAL  M.3I  RAO  6569.6  VEl  M.205  PTH  2.59  VHP  14.297  DPA  -8.86  RAP  352.35  ECC  2.3238 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 49  40 

3079.49 

-27.43 

102.18 

267.69 

82.68 

6 41  0 

2479.5 

-28,16 

93.59 

90.00 

22  4 4] 

4678.01 

M.82 

199.31 

255.92 

65.59 

23  22  39 

4078.0 

11.40 

192.30 

100.00 

7 19  56 

2788.41 

-29.19 

B1.02 

267.94 

83.27 

8 6 24 

2188.4 

-29.82 

72.27 

100.00 

23  17  7 

4444  .32 

16.43 

181.36 

255.15 

64.67 

24  31  11 

3844,3 

12.88 

174 .36 

110.00 

8 47  57 

2513.00 

-33.84 

60.67 

268.50 

84.84 

9 29  50 

1913.0 

-34.18 

51  .44 

110.00 

0 9 30 

4292.49 

20.61 

167.64 

252.94 

62,10 

1 21  3 

3692.5 

16.71 

160.68 

differential  corrections  mio-coursc  execution  accuracy  orbit  oeterhinaticn  accuracy 

TDE-1.1030  TRA-2.5872  TC3  -.2567  BAU  .2834  SCT  J9J4.6  SOR  444.8  SC3  100.4  ST  873.4  SR  388.0  SS  767.8 

ROE  -.6002  RRA  .2985  RC3  -.0598  FAU  .01440  RRT  -.0254  RRF  .0312  RTF  -.8786  CRT  .7067  CRS  .7955  CST  .9904 

FDE  .8553  FRA  1 .4851  FC3  -.1550  BSP  6119  SOB  1965.6  R23  -.0076  R13  .8786  LSA  1197.6  MSA  261.7  SSA  16.8 

BOE  1.2557  BRA  2.6044  BC3  .2635  FSP  -269  SCI  19M.6  SC2  444.7  THA  179.64  ELI  919.5  EL2  260.8  AlF  19.02 

LAUNCH  DATE  NOV  26  1968  FLIGHT  TIME  112.00  ARRIVAL  CATE  MAR  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  255.788 

RL  147.63  LAL  .00  La  63.81  VL  25.008  CAL  13.47  A2L  86.56  HCA  99.77  SHA  113.18  ECC  .37665  INC  3.4401  Vl  30.180 

RP  107.59  LAP  3.39  LOP  163.60  VP  35.979  CAP  -21.95  A7P  90.58  TAL  155.26  TAP  255 .03  RCA  70.55  APO  155.81  V2  35.222 

RC  51.611  GL  9.73  CP  -1.83  7AL  44.74  7AP  7.99  ETS  167.15  7AE  M2. 58  ETE  198.83  7AC  86.56  ETC  165.92  CLP  7.78 

Plane TOCENTRIC  conic 


C3  74.630 

VHL 

8.639 

o 

1- 

RAL  M.57 

RAO  6569.5  VEL  13.999 

PTH  2.55 

VHP  13. 

712 

DPA 

-8.20 

RAP 

354.17 

ECC 

2.2282 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

43  31 

3089.90 

-27,34 

102.93  266.94 

82.31 

6 35 

I 

2489.9 

28.12 

94 . 35 

90.00 

22 

12  55 

4633.02 

13.53 

196.63  255.12 

64.89 

23  30 

8 

4033.0 

10.04 

189.70 

100.00 

7 

14  24 

2796,83 

-29.12 

81.63  267.20 

82.95 

8 1 

I 

2196.8 

29.79 

72.89 

100.00 

23 

24  44 

4401  .31 

15.16 

178.80  254.32 

63.92 

24  38 

5 

3801  .3 

11.53 

171  .88 

110.00 

8 

43  42 

2517.45 

-33.81 

61.01  267.80 

84.64 

9 25 

39 

1917.4 

•34.18 

51  .79 

110.00 

0 

15  51 

4253.49 

19.34 

165.31  252.04 

61.25 

I 26 

45 

3653.5 

15.36 

1 58 .46 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1140 

TRA- 

-2.5860 

TC3  -.2604 

BAU  .2677 

SCT  1989.3  SCR 

435,9  SG3 

108.6 

ST 

913.7 

SR 

378.9 

SS 

800.7 

ROE  -.5646 

RRA 

.2789 

RC3  -.0646 

FAU  .01491 

RRT  -.0222  RRF 

.0300  RTF  - 

.8858 

CRT 

.7092 

CRS 

.7979 

CST 

.9904 

FOE  .8976 

FRA 

1 .5393 

FC3  -.1730 

BSP  6316 

SCB  2036.5  R23  - 

.0094  R13 

.8859 

LSA 

1246.2 

MSA 

257.3 

SSA 

16.8 

BOE  1 .2489 

BRA 

2,6010 

6C3  .2683 

FSP  -292 

SCI  1989.3  SC2 

435,8  THA  179.71 

ELI 

955.6 

EL2 

255.4 

ALF 

17.70 

LAUNCH  DATE  NOV  26  1968  FLIGHT  TIME  IM.OO  ARRIVAL  CATE  MAR  20  1969 

HELiaENTRIC  CONIC  DISTANCE  262.562 

RL  147.63  LAl  .00  La  63.81  VL  25.236  GAL  12.91  A7L  86.52  HCA  103.01  SMA  114.30  ECC  .361  57  INC  3.4836  Vl  30.180 

RP  107.61  LAP  3.39  LOP  166.84  VP  36.130  GAP  -20.94  A7P  90.79  TAL  154.74  TAP  257.75  RCA  72.97  APO  1 55.62  V?  35.215 

RC  50.116  CL  10.34  CP  -1  .95  7AL  44.37  7AP  6.73  ETS  163.63  7AE  M4.30  ETE  200.39  7AC  88.43  ETC  166.11  CLP  6.44 

PLANCraENTRIC  CONIC 

C3  69.304  VHL  8.325  DLA  17.53  RAL  U.78  RAO  6569.3  VEL  13.808  PTH  2.52  VHP  13. M3  DPA  -7.54  RAP  355.98  ECC  2.M06 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 36  53 

3101 .09 

-27.23 

103.73 

266.12 

81  .92 

6 28  34 

2501  .1 

-28.07 

95.16 

90.00 

22  21  15 

4587.03 

12.19 

193.92 

254.31 

64.24 

23  37  42 

3987.0 

8.62 

187,06 

100.00 

7 8 25 

2805.87 

-29.05 

82.29 

266.40 

82.61 

7 55  1 1 

2205.9 

-29.77 

73.56 

100.00 

23  32  24 

4357.48 

13.83 

176.22 

253.48 

63.23 

24  45  1 

3757.5 

10.13 

169.38 

110.00 

8 39  4 

2522.26 

-33.78 

61.38 

267.03 

84.42 

9 21  7 

1922.3 

- 34 . 1 8 

52.16 

110.00 

0 22  10 

4213.86 

18.03 

162.99 

251.14 

60.46 

1 32  24 

3613.9 

13.96 

156.24 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TOE-1.1232  TRA-2.5798  TC3  -.2615  BAU  .2507  SOT  2062.6  SOR  426.1  SG3  117,6  ST  953.8  SR  368.9  SS  835.2 

ROE  -.5296  RRA  .2602  RC3  -.0696  FAU  .01550  RRT  -.0198  RRF  .0295  RTF  -.8929  CRT  .7116  CRS  .8003  CST  .9903 

FOE  .9432  FRA  1.5962  FC3  -.1936  BSP  6573  SOB  2106.1  R23  -.0110  R1 3 .8929  tSA  1296.0  MSA  252.3  SSA  16.8 

BOE  1.2418  BRA  2.5929  BC3  .2706  FSP  -319  SCI  2062.6  SC2  426.0  THA  179.75  ElI  991.8  El2  249.2  AlF  16.45 

LAUNCH  DATE  NOV  26  1968  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  22  1969 

HELiaENTRIC  CONIC  DISTANCE  269.353 

RL  147.63  LAL  .00  La  63.81  VL  25.449  CAL  12.38  A7t  86.47  HCA  106.25  SMA  115.37  ECC  .34719  INC  3.5283  V]  30.180 

RP  107.64  lap  3.39  LOP  170.09  VP  36.272  GAP  -19.96  ATP  90.99  TAL  154.24  TAP  260.49  RCA  75.32  APO  1 55.43  V2  35.207 

RC  48.721  GL  10.99  GP  -2.09  TAL  44.07  TAP  5.50  ETS  158.29  /AE  M6.M  ETE  202. J7  7AC  90,30  ETC  166.30  CLP  5.09 

PLANETaENTRIC  CONIC 

C3  64.424  VHL  8.026  OLA  18.30  RAL  14.95  RAD  6569.2  VEL  13.630  PTH  2.49  VHP  12.592  OPA  -6.90  RAP  357.77  ECC  2.0603 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  52942  3113.28  -27.11  104.60  265.25  81.50  621  35  2513.3  -28.01  96.05 

90.00  22  29  43  4539.97  10.78  191.18  253.49  63.66  23  45  25  3940.0  7.J6  184.38 

100.00  7 1 58  2815.72  -28.96  83.01  265.54  82.24  7 48  54  2215.7  -29.73  74.29 

100.00  23  40  8 4312.77  12.45  173.62  252.63  62.60  24  52  0 3712.8  8.68  166.86 

IJO.OO  8 34  4 2527.58  -33.74  6l .80  266.21  84.18  9 16  12  1927.6  -34.18  52.58 

110.00  02827  4173.67  16.67  160.67  250.23  59.71  1 38  1 3573.7  12.52  154,02 

differential  CCRRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1327  TRA-2.5707  TC3  -.2609  BAU  .2338  SCT  2136.6  SCR  415.5  SG3  127.4  ST  995.1  SR  357.8  SS  87J.9 

ROE  -.4953  RRA  .2425  RC3  - .0748  FAU  .01615  RRT  -.0182  RRF  .0298  RTF  -.8995  CRT  .7140  CRS  .8027  CST  .9903 

FOE  .9931  FRA  1.6568  FC3  -.2l7l  BSP  6832  SOB  2176.6  R23  -.0128  R13  .8996  LSA  1348.0  MSA  246.9  SSA  16.8 

BOE  1.2363  BRA  2.5821  6C3  .2714  FSP  -348  SGI  2136.6  SC2  415.5  THA  179.79  ELI  1029.3  EL2  242.2  AlF  15.27 


197 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


launch  CATC  NOV  196a  TlIChT  TIME  118.00  ARRIVAL  CATC  MAR  2*  1969 

heliocentric  conk  distance  276.156 

RL  1 47  .63  LAl  .00  lOl  63. ai  VL  25.649  CAL  11.87  A/t  86.43  HCA  109.49  SHA  116.40  ICC  ,33350  iNC  3.5744  vi  30.180 

RP  107.66  LAP  3.37  lOP  173.33  vP  36.404  CAP  -19.02  A7P  91.19  TAL  153.78  TAP  263.27  RCA  77.58  APO  155.23  V2  35.198 

RC  47.437  CL  11.66  CP  -2.24  7Al  43.81  ZAP  4.35  ETS  149.67  2AE  148.08  ETE  204.23  7aC  92.15  ETC  166.47  ClP  3.73 

Plane  tocentric  CONIC 

- C3  59.956  VHL  7.743  ClA  19.07  RAL  15.05  RAC  6569.1  VEL  13.465  PTH  2.46  VHP  12.057  CPA  -6.27  RAP  359.56  ICC  1.9867 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

iNj  time 

PO  CST  TIM 

JNJ  2 LAT 

INJ  2 LONG 

90.00 

5 21  55 

3126.72 

-26.97 

105.56 

264.31 

81  .04 

6 14  2 

2526.7 

-27.94 

97.03 

90.00 

22  38  22 

4491  .74 

9.31 

188.40 

252.68 

63.14 

23  53  14 

3891  .7 

5.63 

181  .66 

100.00 

6 55  0 

2826.58 

-28.86 

83.80 

264.63 

81  .84 

7 42  6 

2226.6 

-29.68 

75.10 

100.00 

23  47  59 

4267.12 

11.00 

171 .00 

251 .79 

62,05 

24  59  6 

3667.1 

7.17 

1 64 . 30 

1 lO.OO 

8 28  39 

2533.55 

-33.70 

62.26 

265.34 

83.91 

9 10  53 

1933.6 

-34 .18 

53-04 

no. 00 

0 34  44 

4132.91 

15.25 

158.36 

249.32 

59.03 

I 43  37 

3532.9 

1 1 .04 

151 .80 

CirrERENTJAt  CORRECTIONS  MJC-COURSE  EXECUTION  ACCURACV  CR0IT  CETERHINATJCN  ACCURACV 

TCE'l .1404  TRA-2. 5562  TC3  -.2567  6AU  .2156  SC T 2208.0  SCR  404.25C3  138.2  ST  1035.7  SR  345.7  SS  910.4 

ROE  -.4616  RRA  .2259  RC3  -.0801  FAU  .01691  ffRT  -.0183  RRF  .031 7 RTF  -.9060  CRT  .7162  CRS  .8049  CST  .9902 

rcE  1.0471  FRA  1.7205  FC3  -.2442  8SP  7158  SCO  2244.7  R23  -.0145  R13  .9060  USA  1400.9  MSA  241  .0  SSA  16.8 

6CE  1.230  3 8RA  2.5662  8C3  .2689  FSP  -382  SCI  2208.1  5C2  404.1  THA  179.80  EU  1066.4  Eu2  234.3  AlF  I4.m 

launch  cate  NOV  26  1968  FlICHT  TIME  120.00  ARRIVAL  CATE  WAR  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  282.969 


RL  147.63 

LAL 

.00 

La  63.81 

VL  25 .835 

GAL  11.39 

ATL  86.38 

HCA  112.72 

SMA  117 

.39 

ECC 

.32049 

INC 

3.6225 

VI 

30.180 

- 

RP  107.69 

LAP 

3.34 

LOP  176.57 

VP  36.527 

GAP  '18.10 

ATP  91.40 

TAl  153.36 

TAP  266.09 

RCA 

79.77 

APO 

155.02 

V2 

35. 189 

RC  46.274 

Cl 

12.36 

OP  -2.41 

TAl  43.62 

TAP  3.37 

ETS  134.99 

TAE  150.13 

ETE  206 

.63 

7AC 

93.99 

ETC 

166.64 

CLP 

2.35 

PlANETOCENTRIC  CONK 

- 

C3  55.870 

VHL 

7.475 

OLA  19.86 

RAL  15.11 

RAO  6569.0 

VEL  13.313 

PTH  2.4  3 

VHP  1 1 . 

538 

CPA 

-5.67 

RAP 

1.33 

ECC 

1 .9195 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

13  28 

3141.71 

-26.81 

106.63 

263.32 

80.53 

6 5 

50 

2541  .7 

- 

27.85 

98.  n 

90.00 

22 

47  16 

4442.21 

7.77 

185.58 

251 .88 

62.69 

24  1 

18 

38  42.2 

4.05 

178.87 

100.00 

6 

47  26 

2838.69 

-28 . 74 

84.68 

263.67 

81.39 

7 34 

45 

2238 . 7 

- 

29.63 

75 .99 

100.00 

23 

55  59 

4220.45 

9*50 

168.35 

250.95 

61  .52 

25  6 

20 

3620 . 5 

5.62 

J6J  .71 

no.oo 

8 

22  48 

2540.35 

-33.65 

62.78 

264.42 

83.60 

9 5 

8 

1 940 . 3 

- 

34.17 

53.58 

110.00 

0 

41  3 

4091 .56 

13.79 

156.05 

248.42 

58.41 

1 49 

14 

3491  .6 

9.51 

1 49 . 56 

z 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE-I .1514 

TRA- 

'2.5419 

TC3  -.2521 

BAU  .1989 

SOT  2283.1  SGR 

392.0  SG3 

150.0 

ST 

1079.5 

SR 

332.5 

SS 

952.2 

ROE  -.4286 

RRA 

.2104 

RC3  -.0856 

FAU  .01772 

RRT  - 

.0191  RRF 

.0349  RTF  - 

.9119 

CRT 

.7187 

CRS 

.8070 

CST 

.990  3 

FOE  1.1075 

FRA 

1.7894 

FC3  -.2745 

BSP  7413 

SGB  2316.5  R23  - 

.0169  R13 

.9119 

LSA 

1458.5 

MSA 

234.6 

SSA 

16.7 

- 

80E  1 .2285 

BRA 

2.5505 

0C3  .2663 

FSP  -418 

SGI  2283.1  SG2 

392.0  THA  179.81 

Eli 

1106.8 

El2 

225.5 

AlF 

1 3.03 

LAUNCH  DATE  NOV  26  1968 


Flight  time  122.00 


arrival  cate  mar  28  1969 


HELIOCENTRIC  CONK 

RL  147.63  LAL  .00  LOL  63.81  VL  26.010 

RP  107.72  LAP  3.30  LOP  179.81  VP  36.641 

RC  45.244  CL  1 3 .09  CP  -2 .eT /AL  43.49 

PlANETOCENTRIC  CONIC 

C3  52.1 40  VHL  7.221  CLA  20-66  RAL  15.12 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  iNj  LAT 
90.00  5 4 15  3158.59  -26.62 

90.00  22  56  31  4391 .16  6.1? 

100.00  6 39  14  2852.33  -28.59 

100.00  089  4172.66  7.94 

110.00  8 16  28  2548.15  -33.59 

110.00  0 47  25  4049.60  12.28 

differential  corrections 
TOE-1.1636  TRA-2.5248  TC5  -.2462  0AU  .1830 
ROE  -.3960  RRA  .1963  RC3  -.0912  FAU  .01861 

FOE  1.2743  FRA  1 .8632  FC3  -.3089  BSP  7668 

SOE  1.2291  BRA  2.5324  0C3  .2625  FSP  -457 


distance  289.788 

CAL  10.92  A7L  86.33  HCA  115.96  SMA  118.34 
CAP  -17.22  A7P  91.61  TAl  152.98  TAP  268.93 
7AP  2.78  ETS  110.85  7AE  152.24  ETE  209. A9 


zee  .30813  INC  3.6728  vi  30,180 

RCA  81.88  APO  154.81  V?  35-179 

7AC  95.82  ETC  166.80  CLP  .95 


RAO  6568. 
INJ  LONG 
107.82 
182.68 
85.67 
165.67 
63.38 
153.73 
MIO- 
SCT 

rrt 

see 

SGI 


9 VEL  13.172  PTH  2.41  VHP  11.036 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
262.28  79.96  5 56  54 

251.09  62.31  24  942 

262.66  SO. 89  7 26  46 

250.13  61.09  i 17  42 

263.47  83.25  8 58  56 

247.53  57.85  1 54  54 


COURSE  EXECUTION  AeCORAC^ 
2358.6  SCR  379.2  SG3  163.1 
-.0217  RRF  .0404  RTF  -.9174 
2388.9  R23  -.0200  RI3  .9174 
2358.6  SC2  379.1  TmA  179.80 


CPA  -5.09  RAP 
PC  CST  TIM  INJ 

2558.6 
3791  .2 
2252.3 

3572.7 
1948.2 
3449.6 

ORBIT  OETERMINA 
ST  1124.8  SR 
CRT  ,7211  CRS 
LSA  1519.2  MSA 
ELI  1148.8  El2 


3.09  zee  1 .8581 

2 LAT  INJ  2 LONG 


TION  ACCURACV 
318.2  SS  996.9 
.8088  CST  .9904 

227.8  SSA  16.6 

215.8  AlF  1 1 .96 


LAUNCH  CATE  NOV  26  1968 


Flight  time  124.do 


ARRIVAL  CATE  MAR  50  1969 


HELIOCENTRIC  CONIC  DISTANCE  296.610 

Rl  147.63  LAL  .00  La  63.81  VL  26.173  CAL  10.48  A7L  86.27  MCA  119.19  SMA  119.24  ECC  .29642  INC  3.7259  V]  30.180 

RP  107.75  LAP  3.25  LOP  183.05  VP  36.747  CAP  -16.36  ATP  91 .82  TAL  152.63  TAP  27] .82  RCA  83.90  APO  154.59  V2  35.169 

RC  44,357  CL  13.86  CP  -2.83  TAl  43.41  TAP  2.87  ETS  81 .44  TAE  154.38  ETE  212-90  7AC  97.62  ETC  166.97  CLP  -.47 

PLANETOCENTRIC  CONIC 

C3  48.738  VHL  6.981  OLA  21  .47  RAL  15.06  RAD  6568.8  VEL  13.042  PTH  2.38  VHP  10.549  CPA  -4.55  RAP  4,85  ECC  1.8021 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME  PO  CST  TJM  INJ  2 LAT  JNJ  2 LONG 

90.00  4 54  10  3177.80  -26.38  109.18  261.19  79.32  5 4 7 8 2577.8  -27.59  100.72 

90.00  23  6 12  4338.34  4.49  179.7]  250.32  62.01  24  18  30  3738.3  .7]  173.07 

100.00  63018  2867,82  -28.42  86.79  26l .60  80.33  718  6 2267.8  -29.46  78-14 

100.00  0 16  41  4123.56  6.31  162.93  249-32  60.72  1 25  24  3523.6  2-36  156-37 

110.00  8 9 36  2557.16  -33.52  64.07  262.48  82.85  8 52  13  1957.2  -34.14  54.89 

110.00  0 53  52  4006.98  10.73  151 .41  246.65  57.35  2 0 39  3407.0  6.35  145.06 

differential  CORRECTIONS  MIQ-COURSC  EXECUTION  ACCORAOy  OR0IT  DETERMINATION  ACCURACV 

TOE- 1.1 760  TRA-2.5042  TC3  -.2362  BAU  .1663  SGT  2432.5  SGR  365.6  SC3  177.5  ST  1170.7  SR  302.6  SS  1045.0 

ROE  -.3638  RRA  .1836  RC3  -.0969  FAU  .01959  RRT  -.0279  RRF  .0494  RTF  -.9229  CRT  .7229  CRS  .8099  CST  .9905 

FOE  1 .2485  fra  1.9428  FC3  -.3479  BSP  7929  SG0  2459.9  R23  -.0232  RJ3  .9229  LSA  1582.7  MSA  220.7  SSA  16.5 

eOE  K2310  BRA  2.5109  6C3  .2553  FSP  -500  SGI  2432.6  SC2  365.5  THA  179.75  Ell  1I9J.6  £l2  205.4  alF  10.91 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69 


LAUNCH  CATE  NOV  1968  FLIGHT  TIME  126.00  . ARRIVAL  CATE  APR  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  303. A32 

RL  147.63  LAL  .00  LOL  63.81  VL  26 . 324  GAL  10.06  A7l  86.22  HCA  122.42  SHA  120.10  ECC  .28535  INC  3.7824  vi  30.180 

RP  107.79  LAP  3.19  LOP  186.28  VP  36.845  GAP  -15,53  A7P  92.03  TAl  152.32  TAP  274.73  RCA  85.83  APO  154.38  V2  35.158 

PC  43.625  CL  14.66  GP  -3.09  7AL  43.40  7AP  3.64  ETS  59.06  7AE  156.52  ETE  217.04  7AC  99.41  EK  167,13  CtP  -1.93 

PlanCTOCENTRIC  CONIC 

C3  45.642  VHL  6.756  CLA  22.30  «Al  14.96  RAO  6568.7  VEL  12.923  PTH  2.36  VHP  10.078  OPA  -4.05  PAP  6,56  ECC  1.7511 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 43  2 

3199.91 

'26.09 

110.74 

260.05 

78.59 

5 36  22 

2599,9 

'27.40 

102.32 

90.00 

23  16  29 

4283.35 

2-73 

176.63 

249.59 

61  .80 

24  27  52 

3683.3 

'1  .06 

170.00 

100.00 

6 20  32 

2885.56 

'28.21 

88.07 

260.50 

79.68 

7 8 38 

2285.6 

'29.35 

79.45 

100.00 

0 25  36 

4072.93 

4.62 

160.12 

248.55 

60.43 

1 33  29 

3472.9 

.64 

153.59 

110.00 

8 2 10 

2567.61 

'33.42 

64.88 

261 .46 

82.38 

8 44  57 

1967.6 

-34.12 

55.70 

110.00 

1 0 28 

3963.64 

9.13 

149.08 

245.78 

56.91 

2 6 32 

3363.6 

4.71 

142.78 

OIFFEPENTIAl  corrections  MIO-COURSE  execution  ACCURACT  orbit  CETERMINATICN  ACCURACY 


TCE-1 .1899 

TRA 

-2.4820 

TC3 

-.2251 

6AU  .1510 

SOT  2507.4 

SCR 

351  .5 

SG3 

193.4 

ST 

1218.3 

SR 

285.5 

SS 

1096.7 

ROE  -.3320 

RRA 

.1725 

RC3 

-.1027 

FAU  .02067 

RRT  -.0379 

RRF 

.0631 

RTF 

-.9278 

CRT 

.7^37 

CRS 

.8102 

CST 

.9906 

FOE  1 .3314 

FRA 

2.0284 

FC3 

-.3921 

BSP  8182 

SOB  2531.9 

R23 

-.0272 

R13 

.9278 

LSA 

1650.1 

H5A 

213.4 

SSA 

16.3 

60E  1 .2353 

6RA 

2.4880 

6C3 

.24  74 

FSP  '548 

SCI  2507.4 

SC2 

351.2 

THA 

179.69 

Eli 

1236.1 

El2 

194.2 

AlF 

9.87 

LAUNCH  DATE  NOV  26  1968 

flight 

TIME 

128.00 

arrival 

DATE 

APR 

3 1969 

HELIOCENTRIC  CCNIC  DISTANCE  310.252 


RL  147.63 

LAL 

.00 

LOL  63.81 

VL  26.466 

GAL  9.66 

A7L  86.16 

HCA 

125.65 

SMA 

120.92 

ECC  .27488 

INC 

3.8432 

VI 

30.1t?0 

RP  107. BZ 

LAP 

3.12 

LOP  189^52 

VP  36.936 

GAP  -14.72 

A7P  92.24 

TAl 

152.04 

TAP 

277.69 

RCA  87.68 

APO 

154 .16 

V2 

35.147 

RC  43.055 

gl 

15.50 

CP  -3.38 

7AL  43.44 

ZAP  4.81 

ETS  45.83 

7AE 

158.58 

ETE 

222.07 

ZAC  IDI .16 

ETC 

167.31 

CLP 

-3.4e 

PLANETOCENTRIC  CONIC 

C3  A2.8Z9 

VHL 

6.544 

OLA  23.15 

RAL  14.80 

RAO  6568.6 

VEL  12.814 

PTM 

2.33 

VHP 

9.622 

Q. 

O 

RAP 

8.26 

ECC 

1 .7049 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

30  39 

3225.68 

'25.73 

112.54 

258.85 

77.76 

5 

24  25 

2625.7 

■27n6 

104 .16 

90.00 

23 

27  34 

4225.57 

.86 

173.41 

248.91 

61.70 

24 

38  0 

3625.6 

'2.93 

166.7rt 

100.00 

6 

9 47 

2906.06 

-27.95 

89.54 

259.56 

78.95 

6 

58  13 

Z30S.I 

- 

29.19 

80.95 

100.00 

0 

35  4 

4020.42 

2.85 

157.23 

247.80 

60.23 

1 

42  4 

3420.4 

-I  .14 

150.71 

110.00 

7 

54  4 

2579.78 

-33.31 

65.81 

260.42 

81.84 

8 

37  4 

1979.8 

34.08 

56.65 

no. 00 

J 

7 16 

3919.46 

7.48 

146.72 

244.95 

56.55 

2 

12  35 

3319.5 

3.02 

140  .46 

differential  corrections  mid-course  execution  accuracy  orbit  determination  accuracy 


TOE- 

1.2022 

TRA 

'2.4536 

TC3 

-.2085 

BAU 

.1346 

SOT  2576.8 

SCR 

336.8 

SC3 

211  .0 

ST 

1264.5 

SR 

266.9 

SS 

1151.7 

ROE 

-.3001 

RRA 

.1633 

RC3 

-.1086 

FAU 

*02193 

RRT  -.0552 

RRF 

.0838 

RTF 

-.9326 

CRT 

.7227 

CRS 

.8088 

CST 

.9907 

FDE 

1.4231 

FRA 

2.1196 

FC3 

-.4433 

BSP 

8499 

SGB  2598.7 

R23 

-.0315 

R13 

.9326 

LSA 

1718.7 

MSA 

206.2 

SSA 

16.1 

■ Boe 

1.2391 

BRA 

2.4590 

BC3 

.2351 

FSP 

-603 

SGI  2576.8 

SC2 

336.3 

THA 

179.58 

Eli 

1279.4 

El2 

162.3 

alf 

6.85 

LAUNCH 

DATE 

NOV 

26  1968 

Flight 

TIME 

130.00 

ARRIVAL 

CATE 

APR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  317.067 

RL  147.63  LAL  .00  LOL  63.81  VL  26.598  GAL  9.28  A7L  86.09  HCA  128.87  SMA  121.70  ECC  .26501  INC  3.9089  VI  30.180 

RP  107.86  LAP  3.04  LOP  192.75  VP  37.019  GAP  -13.94  A7P  92.46  TAL  151.80  TAP  280.67  RCA  89.45  APO  153.95  V2  35.135 

RC  42.657  GL  16.38  GP  -3.72  7AL  43.55  7AP  6.18  ETS  38.16  7AE  160.49  ETE  228.19  7AC  102.89  ETC  167.49  CLP  -4.94 

planetocentric  conic 

C3  40.282  VHL  6.347  OLA  24 .02  RAL  14.58  RAD  6568.5  VEL  12.714  PTH  2.31  VHP  9.181  OPA  -3.20  RAP  9.95  ECC  1.6629 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 16  41 

3256.20 

-25.27 

114.66 

257.59 

76.79 

5 10  57 

2656.2 

-26.84 

106.34 

90.00 

23  39  47 

4164.12 

'1.12 

169.98 

248.28 

61  .70 

24  49  n 

3564.1 

-4.89 

163.33 

100.00 

5 57  51 

2930.01 

'27.63 

91  .24 

258.18 

78.1 1 

6 46  41 

2330.0 

'28.99 

62.70 

100.00 

0 45  14 

3965.53 

.99 

154.22 

247.11 

60.12 

I 51  20 

3365.5 

-3.00 

147.69 

110.00 

7 45  15 

2594.01 

-33.17 

66.89 

259,35 

81 .21 

8 28  29 

1994.0 

-34.03 

57.76 

1 10.00 

1 14  20 

3874.31 

5.77 

144.33 

244.14 

56.25 

2 18  54 

3274.3 

1,30 

136.10 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TJON  ACCURACY 


TOE- 

I .2193 

TRA-2.4259 

TC3 

-.1925 

BAU 

,1207 

SGT 

2649.4 

SGR 

321 .9 

SG3 

230.5 

ST 

1314.9 

SR 

246.5 

SS 

1212.4 

RCE 

-.2662 

RRA  .1561 

RC3 

-.1147 

FAU 

.02325 

RRT 

- .0795 

RRF 

.1129 

RTF 

-.9370 

CRT 

.7195 

CRS 

.8052 

CST 

.9909 

FOE 

1.5279 

FRA  2.2199 

FC3 

-.4997 

BSP 

8721 

SOB 

2668.9 

R23 

-.0374 

R13 

.9370 

LSA 

1794.4 

MSA 

198 .7 

SSA 

15.8 

BOE 

1 .2484 

BRA  2.4309 

BC3 

,2241 

FSP 

-662 

SCI 

2649.5 

SC2 

320.9 

THA 

179.44 

Eli 

1327.0 

EL2 

169.6 

Alf 

7. HI 

LAUNCH 

DATE  NOV  26  1968 

flight 

TIME 

132.00 

ARRIVAL 

CATE 

APR 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  323.875 

RL  147,63  LAL  .00  lOL  63.81  VL  26.720  GAL  8.92  A7L  86.02  HCA  132.10  SMA  122.43  ECC  .25571  INC  3.9809  vi  30.180 

RP  107.89  LAP  2.95  LOP  195.97  VP  37.096  GAP  -13.19  A7P  92.67  TAL  151.59  TAP  283.69  RCA  91.12  APO  153.73  V2  35.123 

RC  42.436  GL  17.30  GP  -4.12  7AL  43.72  7AP  7.70  ETS  33.53  7AE  162.14  ETE  235.57  7AC  104.59  ETC  167.70  ClP  -6.51 

PLANETOCENTRIC  CONIC 


C3  37.983 

VHL 

6.163 

OLA  24.91 

RAL  14.30 

RAO  6568. 

.5  VEL  12.623 

PTH  2.29 

VHP  8 

.755 

CPA  -2.87 

RAP 

11  .62 

ECC  J .6251 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ  2 LONG 

90.00 

4 

0 37 

3293.18 

-24.68 

117.20 

256.26 

75.65 

4 55 

30 

2693.2 

26.41 

108.96 

90.00 

23 

53  37 

4097.44 

-3.27 

166.26 

247.75 

61  .86 

25  I 

55 

3497.4 

'7.0J 

159.57 

100.00 

5 

44  27 

2958 . 37 

'27.21 

93.25 

256.95 

77.13 

6 33 

46 

2358.4 

- 

28.71 

84  .77 

100.00 

0 

56  24 

3907.48 

-.98 

151.03 

246.48 

60.12 

2 1 

31 

3307.5 

-4.95 

1 44 .49 

110.00 

7 

35  35 

2610.69 

'32.99 

68.16 

258.27 

80.48 

8 19 

6 

2010.7 

- 

33.95 

59.06 

110.00 

1 

21  45 

3827.93 

4.01 

141 .89 

243.37 

56.02 

2 25 

33 

3227.9 

- .47 

135 .68 

JIFFERENTIAL  CORRECTIONS 

MID' 

-COURSE  EXECUTION  ACCURACY 

CRBIT  DETERMINATION  ACCURACY 

TOE-1 .2332 

TRA* 

’2.3908 

TC3  -.1696 

BAU  .1058 

SCT 

2713.7  SCR 

307.1  SC3 

252.0 

ST  1362.0 

SR 

224.0 

SS  1276.7 

ROE  -.2356 

RRA 

.1513 

RC3  -.1210 

FAU  .02481 

RRT 

-.1174  RRF 

.1553  RTF  - 

.9413 

CRT  .7112 

CRS 

.7974 

CST  .9911 

FOE  1.6441 

FRA 

2.3263 

FC3  -.5654 

BSP  9038 

SC6 

2731 .0  R23  - 

.0436  RJ3 

.9413 

LSA  1870.3 

MSA 

191  .7 

SSA  15.3 

BOE  1 .2555 

BRA 

2.3956 

BC3  .2083 

FSP  '731 

SCI 

2713.9  SC2 

304.9  THA  179.23 

Eli  1371.4 

El2 

156.4 

AlF  6.76 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69^ 


launch  CAX£  NOV  1968 

hzluxzhtrjc  conk 

ffL  147.63  LAL  .00  LOL  63.81 

RP  107.93  LAP  e.85  tOP  199.20 

PC  42.394  CL  18.27  CP  '4.58 

PlanCTOCENTPIC  conk 


90.00  3 41  30 

90.00  0 13  56 

100.00  5 29  9 

100.00  1 8 58 

110.00  7 24  54 

110.00  1 29  42 

CirrEPENTIAL  CORRECTIONS 
TCE'1.2489  TRA'2.3528  TC3  -.1438 

POE  -.2021  RRA  .1493  RC3  -.1277 

FOE  1.7761  FRA  2*4416  FC3  -.6396 

eOE  1.2651  BRA  2.3575  6C3  .1923 

LAUNCH  DATE  NOV  26  1968 


Flight  time  134.00 


arrival  cate  APR  9 1969 


distance  330.674 

VL  26.833  cal  8.58  AZl  85.94  HCA  135.32  SHA  123.12  ECC  .24698  INC  4.0606  vi  30.180 

VP  37.166  CAP  -12.45  AZP  92.89  TAl  151.42  TAP  286.74  RCA  92.71  APO  153.53  V2  35.111 

ZAL  43.96  ZAP  9.32  ETS  30.66  ZAE  163.43  ETE  244.22  ZAC  106.26  ETC  167,93  ClP  -8.12 


CLA  25.84 

RAL  13.95 

RAC  6568.4 

VEL  12.541 

PTH  2.27 

VHP  8.344 

OPA  -2.63 

RAP  13.27 

ECC  1.5911 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

JNJ  2 LONG 

3339.62 

-23.85 

120.35 

254.82 

74.27 

4 37  9 

2739.6 

-25.78 

112.22 

4022.73 

-5.65 

162.06 

247.35 

62.21 

1 20  59 

3422.7 

-9.33 

155.31 

2992,58 

'26,67 

95.65 

255.65 

75.98 

6 19  I 

2392.6 

-28.34 

87.24 

3845.01 

'3.10 

147.60 

245.94 

60.25 

2 15  3 

3245.0 

-7.03 

141  .03 

2630.38 

-32.76 

69.65 

257.16 

79.63 

8 8 45 

2030.4 

-33.84 

60.58 

3779.98 

2.19 

139.39 

242.65 

55.88 

2 32  42 

3180.0 

'2.31 

133.18 

MIC-C 


ORBIT  DETEPHINATION  ACCUPACr 


BAU  .0923 
FAU  .02653 
BSP  9348 
FSP  -808 


SCT  2775.1 

SCR 

293.1 

SC3 

275.9 

ST 

1409.8  SR 

199.0 

SS 

1346,6 

RRT  -.1714 

RRF 

.2144 

RTF 

-.9453 

CRT 

.6950  CRS 

.7825 

CST 

.9913 

see  2790.5 

R23 

-.0514 

R13 

,9454 

LSA 

1951 .0  MSA 

184.9 

5SA 

14.8 

SCI  2775.5 

SC2 

288.7 

THA 

178.95 

Eli 

1416.7  EL2 

142.4 

alf 

5.66 

Flight 

TIME 

136.00 

arrival 

date 

APR 

n 1969 

HELIOCENTRIC  CONIC 


PL 

147.63 

LAL 

.00 

LOL 

PP 

107.97 

LAP 

2.75 

LOP 

PC 

42.534 

CL 

19.30 

CP 

PLANETOCENTRK  CONIC 

C3 

34  ,072 

VHL 

5.837 

OLA 

-5.13 


DISTANCE  337.461 

VL  26.939  cal  8.26  AZl  85.85  HCA  158.54  SHA  123.77 

VP  37,230  CAP  -11.74  AZP  93.11  TAl  151.28  TAP  289.82 

ZAL  44.27  ZAP  11.05  £TS  28.90  ZAE  164.23  ETE  253.87 


ECC  .23879  INC  4.1498  Vl  30.180 
RCA  94.21  APO  153.32  V2  35.099 
ZAC  107.89  ETC  168.20  ClP  -9.79 


3 17  20  3401.98 

0 34  49  3933.75 


5 11  9 

1 23  41 


3035.05 

3775.91 


7 13  0 2653.79 

1 38  20  3729.93 


LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TOE-1 .2558  TRA-2.3014  TC3  -.1036 

ROE  -.1668  RRA  .1507  RC3  -.1348 

FOE  1.9207  FRA  2.5602  FC3  -.7294 

BOE  1.2669  BRA  2.3063  BC3  .1700 


LAUNCH  DATE  NOV  26  1968 

heliocentric  conk 

PL  147.63  LAL  .00  LOL  63.81 

PP  108.01  LAP  2.63  LOP  205.64 

PC  42.853  CL  20.40  CP  -5.79 

PlANETOCENTRK  CONK 


RAL  13.54 
INJ  LAT 
-22.64 
-8.45 
-25.94 
-5.42 
-32.46 
.27 


RAO  6568.3  VEL  12.468  PTH  2.26  VHP  7.947  OPA  -2.50  RAP  14.91  ECC  J.5607 


INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

124.52 

253.19 

72.52 

4 14  2 

2802.0 

-24.82^ 

116.53 

157.02 

247.17 

62.87 

1 40  23 

3333.7 

-12.02 

1 50 . 1 6 

98.59 

254.26 

74.60 

6 1 44 

2435.0 

-27.80 

90.28 

143.79 

245.53 

60.56 

2 26  37 

3175.9 

-9.30 

137.15 

7l  .41 

256.03 

78.63 

7 57  14 

2053.8 

-33.68 

62.39 

136.78 

242.00 

55.82 

2 40  29 

3129.9 

-4.21 

130.56 

MIO-COURSE  EXECUTION  ACCURACY 

0R6IT  DETERMINATION  ACCURACY 

BAU 

.0774 

SCT  2817.7  SCR 

281.1  SC3 

301  .9 

ST 

1447.8  SR 

171 .1 

SS 

1418.6 

FAU 

.02871 

RRT  -.2506  RRF 

.2972  RTF 

-.9494 

CRT 

.6622  CRS 

.7537 

CST 

.9913 

BSP 

9687 

see  2831.7  R23 

-.0589  R1 3 

.9496 

LSA 

2026.2  MSA 

179.2 

SSA 

14.0 

FSP 

-905 

SCI  2818.6  SC2 

272.0  THA 

178.55 

ELI 

1452.2  EL2 

127.9 

AlF 

4.51 

Flight  time 

138.00 

ARRIVAL 

CATE 

APR 

13  1969 

DISTANCE  344.233 

VL  27.036  CAL  7.95  AZL  85.75  HCA  141.75  SHA  124.38 
VP  37.289  GAP  -11.05  AZP  93.34  TAL  151.18  TAP  292.93 
ZAL  44.65  ZAP  12.89  ETS  27.91  ZAE  164,48  ETE  263.88 


90.00  2 41  16 

90.00  1 7 0 

1CX5.00  4 48  59 

100.00  1 41  58 

110.00  6 59  31 

110.00  1 47  56 

differential  CORRECTIONS 

TDE-1.2308  TRA-2.2124  TC3  -.0174 
POE  -.1288  PRA  .1560  RC3  -.1425 
FOE  2.0633  FRA  2.6641  FC3  -.8583 
BOE  1.2376  BRA  2.2179  BC3  .1436 

LAUNCH  DATE  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  147,63  LAL  .00  LOL  63.81 

RP  108.05  LAP  2.51  LOP  208.85 

RC  43,347  Cl  21.57  CP  -6.59 

PLANETOCENTRK  CONIC 
C3  31  .024  VHL  5.570  OLA  28.87 

LNCH  AZMTH  LNCH  TIME  L-I  tlME 
84.12  1 38  3802.14 

95.88  2 40  43  3486.37 

100.00  4 18  47  3l7l .28 

100.00  27  44  3592.46 

110.00  6 44  0 2716.58 

110.00  1 59  1 3619.93 

DIFFERENTIAL  CORRECTIONS  

TOE-1.3463  TRA-2.2586  TC3  -.1035 
ROE  -.0876  RRA  .1657  RC3  -.1524 
FOE  2.3268  FRA  2.8751  FC3  -.8819 
BOE  1.3492  BRA  2.2647  6C3  .1843 


OLA  27.81 

PAL  13.06 

RAD  6568.3 

VEL  12.402 

PTH  2.24 

VHP  7,566 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC 

INJ  AZMTH 

INJ  time 

3502.19 

-20.44 

131 .05 

251 .09 

69.97 

3 39  38 

3808 .73 

-12.24 

149.79 

247.49 

64,27 

2 10  29 

3090.47 

-24 .88 

102.37 

252.71 

72.88 

5 40  29 

3695.68 

-8.08 

139.32 

245.31 

61.12 

2 43  34 

2681 .96 

-32.06 

73.51 

254.87 

77.45 

7 44  13 

3676.95 

-1.75 

134.01 

241.42 

55,86 

2 49  13 

ECC  .23111  INC  4.2511  Vl  30.180 
RCA  95.63  APO  153.12  V?  35.086 
ZAC  109.47  ETC  168.53  CLP  -11.53 

OPA  -2.49  PAP  16.52  ECC  1.5338 
PO  CST  TIM  iNJ  2 LAT  iNJ  2 LONG 


2902.2 

3208.7 
2490.5 

3095.7 
2082.0 
3077.0 


-22.99 

-15.61 

-26.99 

-11.88 

-33.45 

-6.22 


123.30 

142.73 

94.20 

132.58 

64.56 

127.78 


HIO-COOPSE  EXECUTION  ACCURACV 
BAU  .0623  SCT  2804.5  SCR  273.2b  SC3  328.4 

FAU  .03216  RRT 

BSP  11235  SC8 

FSP  -1061  SCI 


ORBIT  DETERMINATION  ACCURACY 


-.3692  RRE  .4117  RTF  -.9546 
2817.8  R23  -.0606  R13  .9548 
2806.3  SC2  253.7  THA  177.92 


ST 

1450.2 

SR 

140.2 

SS 

1481 .3 

CRT 

.5916 

CRS 

.6939 

CST 

.9909 

LSA 

2070.3 

MSA 

175.9 

SSA 

12.7 

Eli 

1452.6 

El2 

112.8 

alf 

3.29 

VL  27.126 
VP  37.342 
ZAL  45.11 

RAL  12.50 
INJ  LAT 
-17.20 
-17.19 
-23.15 
-11.42 
-31.52 
-3.93 

BAU  .0764 
FAU  .03160 
BSP  9249 
FSP  '1039 


flight  TIME  140.00 
DISTANCE  351 .002 

CAL  7.67  AZL  85.63  HCA  144.97  SHA  124.95 
CAP  -10.38  AZP  93.58  TAL  151.09  TAP  296.06 
ZAP  14.84  ETS  27.51  ZAE  164.17  ETE  273.42 


RAD  6568.2  VEL  12.345  PTH  2.23  VHP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ 


151.66  248.36  66.45 

128.51  248.36  66.44 

107.75  250.86  70.55 

133.48  245.50  62.19 

76.07  253.68  76.02 

131.03  24(3.98  56.02 

MIO-COURSE  EXECUTION  ACCiJRACr 
SCT  2995.1  SCR  273.6  SC3  367.6 
RRT  -.4539  RRF  .5226  RTF  -.9545 
SC6  3CW7.6  R23  -.0971  R13  -9548 

SCI  2997.7  SC2  243.6  THA  177,61 


7.201 
time 

2 6 30 
38  49 
11  38 
7 37 
29  17 
59  21 


arrival  cate  APR  15  1969 


ECC  .22398  INC  4.3677  Vl  30.180 

RCA  96.96  APO  152.94  V2  35.073 

ZAC  1 1 1.02  ETC  168.93  CLP  -13.33 

OPA  -2.64  RAP  18.14  ECC  1 .5106 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3202.1  -20.24  14i.27 

2886.4  -20.23  121.12 

2571.3  -25.59  99.80 

2992.5  -15.06  126.57 

2116.6  -33.11  67.21 

3019.9  -8.36  124.75 

ORBIT  determination  ACCURACY 
ST  1597.4  SR  107.5  SS  1617.1 

CRT  .4565  CRS  .5599  CST  .9926 

LSA  2269.5  MSA  166.0  S5A  13.0 

ELI  1598.1  EL2  95.6  ALF  1.77 


200 


JPL  TM  33*99 
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LAUNCH  DATE  NOV  26  1968  FlICHT  TIME  U2.00  ARRIVAL  CATE  APR  17  1969 


heliocentric  conic  distance  357.747 


RL  147.63 

LAL 

.00 

La 

63.81 

VL  27.209 

CAL  7.40 

AZL  85.50 

HCA 

148.18 

SMA 

125.48 

ECC  .21731 

INC  4.5047 

VI 

30.180 

RP  108.09 

LAP 

2.37 

LOP  212.07 

VP  37.390 

GAP  -9.73 

AZP  93.83 

TAl 

151 .04 

TAP 

299.22 

RCA  98.21 

APO  152.75 

V2 

35.060 

RC  44.011 

CL 

22.84 

CP 

-7.57 

ZAL  45.66 

ZAP  16.95 

ETS  27.59 

7AE 

163.34 

ETE 

281 .67 

ZAC  112.52 

ETC  169.43 

CLP 

-15.21 

PLANETOCENTRIC  CONIC 

C3  29.808 

VHL 

5.460 

CLA 

30.01 

RAL  1 1 .84 

RAD  6568.2 

VEL  12.296 

PTH 

2,21 

VHP 

6.851 

CPA  -2.99 

RAP  19.74 

ECC 

1 .4906 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN. 

i TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.62 

0 

25  9 

3905 

.57 

-18.12 

159.74 

247.35 

65.66 

1 

30  15 

3305,6 

-21 .25 

152.34 

100.38 

3 

13  27 

3362,87 

-18.11 

119.81 

247.34 

65.65 

4 

9 30 

2762.9 

-21 .24 

112.41 

79.62 

0 

25  9 

3905.57 

-18.12 

159.74 

247.35 

65.66 

1 

30  15 

3305.6 

-21 .25 

152.34 

100.38 

3 

13  27 

3362.87 

-18.11 

119.81 

247.34 

65.65 

4 

9 30 

2762.9 

-21 .24 

112,41 

I 10.00 

6 

25  30 

2760 

.16 

-30.76 

79.24 

252.40 

74.29 

7 

11  30 

2160.2 

-32.60 

70.50 

110.00 

2 

12  17 

3556 

.29 

-6.34 

127.68 

240.69 

56.34 

3 

11  33 

2956.3 

-10.72 

121  .33 

differential  corrections  mid-course  execution  ACCURACr  orbit  determination  accuracy 

TCE'1.3628  TRA-2.1986  TC3  -.0616  BAU  ,0696  SCT  30^4.6  SOR  266.6  SC3  403.5  ST  1638.4  SR  76.6  SS  1715.1 

ROE  -.0401  RRA  .1619  RC3  -.1633  FAU  .03429  RRT  -.5941  RRF  .6643  RTF  -.9576  CRT  .0572  CRS  .1753  CST  .9927 

FOE  2.5541  FRA  3.0256  FC3  -.9956  6SR  9666  SOB  3036.4  R23  -.1144  R13  .9563  LSA  2367.7  MSA  162.5  SSA  11.6 

BOE  1.3634  BRA  2.2061  0C3  .1746  FSP  -1165  SOI  3029.7  S02  230.2  THA  176.76  ELI  1636.4  El2  76.4  AlF  .16 

LAUNCH  GATE  NOV  26  1966  FLIGHT  TIME  144.00  ARRIVAL  DATE  APR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  364.477 

RL  147.63  LAL  .00  lOL  63.61  VL  27.286  CAL  7.15  A7L  65.33  HCA  151.39  SHA  125.96  ECC  .21112  INC  4.6667  VI  30.160 

RP  106,13  LAP  2.23  LOP  215,26  VP  37.433  GAP  -9.10  A7P  94.10  TAl  151.02  TAP  302.41  RCA  99.36  APO  152.57  V2  35.047 

RC  44.636  GL  24 .24  CP  -6.79  ZAL  46.31  ZAP  19.24  ETS  26.12  ?AE  162.06  ETE  266.21  ZAC  113.96  ETC  170.09  CLP  -17.16 

PLANETOCENTRIC  CONIC 


C3  28.810 

VHL  5 

.367 

OLA  31.25 

RAL  1 1 .08 

RAO  6568.2 

VEL  12.255 

PTH  2.20 

VHP  6.519 

DPA  -3.61 

RAP  21.37 

ECC  1 .474  1 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.21 

23  53 

14 

3976.06 

'19.07 

165.48 

246.37 

64.77 

24  59  30 

3376.1 

-22.31 

158.08 

103.79 

3 35 

19 

3275.34 

-19.05 

113.71 

246.36 

64.75 

4 29  55 

2675.3 

-22.29 

106.31 

76.21 

23  53 

14 

3976.06 

-19.07 

165.48 

246.37 

64,77 

24  59  30 

3376.1 

-22.31 

158.08 

103.79 

3 35 

19 

3275.34 

-19.05 

113.71 

246.36 

64.75 

4 29  55 

2675.3 

-22.29 

106.31 

110.00 

6 2 

21 

2817.82 

-29.62 

83.34 

250.94 

72.10 

6 49  19 

2217.8 

-31 .78 

74  .80 

•1 10.00 

2 29 

18 

3481  .57 

-9.14 

123.71 

240.67 

56.92 

3 27  20 

2881 .6 

-13.43 

117. 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TOE-1.3696  TRA-2.1405  TC3  -.0262  BAU  .0669  SGT  3056.9  SGR  319.6  SG3  443.6  ST  1666.4  SR  79.2  SS  1626.6 

ROE  .0160  RRA  .2056  RC3  -.1767  FAU  .03696  RRT  -.7^24  RRF  .7921  RTF  -.9606  CRT  -.6530  CRS  -.5603  CST  .9929 

FOE  2.6244  FRA  3.1662  FC3-l.ini  BSP  9950  SG6  30  73.6  R23  -.1367  Rl3  .9613  LSA  2462.1  MSA  159.6  SSA  10.6 

BOE  1.3699  BRA  2.1504  BC3  .1769  FSP  -1294  SGl  3065.7  SC2  220.5  THA  175.66  ElJ  1667.2  El2  59.9  AlF  178.24 


LAUNCH  DATE  NOV  26  1968  FLIGHT  TIME  146,00  ARRIVAL  CATE  APR  21  1969 

heliocentric  CONIC  distance  371.188 

RL  147.63  LAL  .00  LOL  63.81  VL  27.356  CAL  6.92  AZL  85.13  HCA  154.60  SMA  126.44  ECC  .20538  INC  4 .8700  VI  30.180 

RP  108.17  lap  2.09  tOP  218.48  VP  37.472  CAP  -8.48  AZP  94.40  TAL  151.01  TAP  305.61  RCA  100.47  APO  152.4]  V2  35.033 

RC  45.818  CL  25.81  CP  -10.35  ZAL  47.09  ZAP  21.76  ETS  29.11  7AE  J60.39  ETE  292,89  ZAC  115.39  ETC  170.94  CLP  -J9.25 

PLANETOCENTRIC  CONIC 

C3  28.050  VHL  5.296  ClA  32.61  RAL  10.17  RAC  6568.1  VEL  12-224  PTH  2.20  VHP  6.207  CPA  -4.57  RAP  23.04  ECC  1.4616 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.10 

23 

28  33 

4035.22 

-20.04 

170,48 

245.43 

63.72 

24  35 

48 

3435.2 

-23.41 

163.08 

106.90 

3 

52  46 

3202.83 

-20.03 

108,70 

245.42 

63.71 

4 46 

8 

2602.8 

-23.40 

101 .31 

73.10 

23 

28  33 

4035.22 

-20.04 

170.48 

245.43 

63.72 

24  35 

48 

3435,2 

-23.41 

163.08 

106.90 

3 

52  46 

3202.83 

-20.03 

108.70 

245.42 

63.71 

4 46 

8 

2602.8 

-23.40 

101 .31 

1 10.00 

5 

30  20 

2902.11 

-27.72 

89.16 

249.08 

69.14, 

6 18 

42 

2302.1 

-30.29 

80.92 

110.00 

2 

54  5 

3383.94 

-12.72 

118.41 

241 .18 

58.00 

3 50 

29 

2783.9 

-16.86 

1 11  .74 

cifferential  corrections 

MID- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

TCE-1 .4278 

TRA- 

'2.0830 

TC3  -.0034 

BAU  .0725 

SGT 

3089.2  SGR 

381.5  SC3 

487.8 

ST  1740.7 

SR  131.0 

SS 

1953.8 

ROE  .0856 

RRA 

.2400 

RC3  -.1934 

FAU  .03954 

RRT 

-.8204  RRT 

.8867  RTF  - 

.9630 

CRT  '.9526 

CRS  -.9119 

CST 

.9932 

FOE  3.1475 

FRA 

3.3593 

FC3-1 .2205 

BSP  10066 

SG6 

3112.7  R23  - 

.1621  R13 

.9642 

lSA  2615.2 

MSA  158.3 

SSA 

\ 5-3 

BCE  I .4304 

BRA 

2.0968 

6C3  .1934 

FSP  -1424 

SGI 

3105.1  SG2 

217,0  THA  174.19 

Eli  1745.2 

EL2  39,7 

alF 

175.90 

LAUNCH  CATE  NOV  26  1968 

flight  TIME  148.00 

ARRIVAL  CATE 

APR 

23  1969 

HELIOCENTRIC  CONIC 

DISTANCE  377.881 

RL  147.63 

LAL 

.00 

La  63.81 

VL  27.420 

GAL  6.70  AZL  84.87 

HCA  157.80 

SMA  126.87 

ECC  .20008 

INC  5.1252 

VI 

30.180 

RP  108,21 

LAP 

1 .93 

LOP  221 .69 

VP  37.507 

CAP  -7.89  AZP  94.75 

TAL  151.03 

TAP  308.82 

RCA  101 .48 

APO  152.25 

V2 

35.020 

RC  46.944 

CL 

27.60 

GP  -12.38 

ZAL  48 .05 

ZAP  24.59  ETS  30.62 

ZAE  158.31 

ETE  295.76 

ZAC  116.76 

ETC  172.11 

CLP 

-21  .41 

PLANETOCENTRIC  CONIC 

C3  27.570 

VHL 

5.251 

OLA  34.16 

RAL  9.07 

RAO  6568. 

.1  VEL  12.204 

PTH  2.19 

VHP  5.920 

CPA  -6.01 

RAP  24.80 

ECC 

1 .4537 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.03 

23 

5 0 

4089.88 

-21 .06 

175.26 

244,53 

62.45 

24  13 

10 

3489.9 

-24.57 

167.88 

109.97 

4 

7 33 

3139.58 

-21 .04 

104.36 

244.52 

62.44 

4 59 

53 

2539.6 

-24.56 

96.98 

70.03 

23 

5 0 

4089.88 

-21 .06 

175.26 

244.53 

62.45 

24  13 

10 

3489.9 

-24.57 

167.88 

109.97 

4 

7 33 

3139.58 

-21 .04 

104.36 

244,52 

62.  A4 

4 59 

53 

2539.6 

-24.56 

96.98 

110.00 

4 

16  18 

3112.91 

-21 .87 

102.73 

244.90 

63.05 

5 8 

n 

2512.9 

-25.30 

95,26 

110.00 

3 

59  21 

3164.55 

-20.24 

105.86 

244.07- 

61 .85 

4 52 

6 

2564.5 

-23.84 

98.56 

DIFFERENTIAL 

. CORRECTIONS 

MIO' 

-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .4695 

TRA- 

■2.0151 

TC3  .0252 

BAU  .0790 

SCT 

3103.9  SGR 

481 .2  SG3 

534.3 

ST  1790.8 

SR  223.0 

SS 

2091 .0 

ROE  .1756 

RRA 

.2876 

RC3  -.2151 

FAU  .04237 

RRT 

-.8845  RRT 

.9447  RTF  - 

.9653 

CRT  -.9968 

CRS  -.9821 

CST 

.9935 

FOE  3.5223 

FRA 

3.5179 

FC3-1 .3303 

BSP  10274 

see 

3141.0  R23  - 

.1855  R13 

.9671 

LSA  2757.5 

MSA  158.4 

SSA 

7.9 

BOE  1 .4800 

BRA 

2.0355 

BC3  .2166 

FSP  -1574 

SGl 

3133.1  SG2 

222.5  THA  172.15 

Eli  1804.5 

El2  17.7 

ALF 

172.92 
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LAUNCH  CATC  NOV  ?6  1968 

HCUIOCCNTRIC  CONIC 
Rl  147.63  LAL  .00  LOL  63.81  Vt 

ffP  108. ^5  LAP  1.78  LOP  224,89  VP 

PC  48.205  Gl  29.73  GP  -15.10  7AL 

planctocentpic  conic 


27.479  gal 
37.537  GAP 
49.24  ZAP 


Plight  time  150.oo 

DISTANCE  384.553 
6.50  A7l  84.54  MCA  1 
-7.30  A7P  95.17  TAL  1 
27.85  ET5  32.74  7AE  1 


C3  27.459 

VHL  5 

.240 

OLA  35.98 

RAL  7.70 

RAO  6568.1 

VEt  12.200 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

66.81 

22  41 

2 

4144.62 

-22.11 

180.19 

243.68 

113.19 

4 20 

34 

3082.83 

-22.10 

100.49 

243.68 

€6.81 

22  41 

2 

4144.62 

-22.11 

180.19 

243.68 

113.19 

4 20 

34 

3082.83 

-22.10 

100.49 

243.68 

66.81 

22  41 

2 

4144.62 

-22.11 

180.19 

243.68 

113.19 

4 20 

34 

3082.83 

-22.10 

100.49 

243.68 

PTH  2.19  VHP  5.666 
INJ  ATMTH  INJ  time 


60.86 

60.86 

60.86 

60.86 

60.86 

60.86 


23  50 
5 11  57 
23  50  7 

5 11  57 
23  50  7 

5 11  57 


arrival 

CATE 

APR 

25  1969 

ECC 

.19521 

INC 

5.4610 

VI 

30.180 

RCA 

102.42 

APO 

152.10 

V2 

35.007 

ZAC 

118.08 

ETC 

173.72 

CLP 

-23.68 

OPA 

-8.13 

RAP 

26.74 

ECC 

I .4519 

PO 

CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

3544.6 

25.82 

172.85 

2482.8 

-25.81 

93.15 

3544.6 

-25.82 

172.85 

2482.8 

-25.81 

93,15 

3544.6 

■25.82 

172.85 

2482.8 

■25.81 

93.15 

CIFPEPENTIAL  CORPECTIONS 
TDE-1.5283  TPA-1.9435  TC3  .0447  BAU  .0906 

POE  .2999  PffA  .3537  PC3  -.2427  FAU  .04477 

FOE  3.9687  FRA  3.6531  FC3-1.4116  BSP  10417 

60E  1.5574  BRA  1.9755  BC3  .2468  FSP  -lT22 

launch  date  NOV  26  1968 


MIO- 

SCT 

RRT 

see 

SCI 


3113.0  SCR  632.9  SC3  582 .n 
-.9211  RRF  .9752  RTF  -.9672 
3176.6  «23  -.2026  R13  .9702 

3167.4  SC2  242.2  THA  169.33 

Flight  time  152.00 


ORBIT  OETERHINATION  ACCURACY 
ST  1847.4  SR  357,9  SS  2244.8 

CRT  -.9994  CRS  -.9965  CST  .9937 

LSA  2924.8  MSA  160.3  SSA  6.5 

ELI  1881.7  EL2  12.3  AlF  169.04 

arrival  date  APR  27  1969 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  63.81  VL 

RP  i06,29  LAP  1.61  LOP  226. OB  VP 

RC  49.590  Gl  32.34  GP  -18,88  7AL 

PLANETOCENTRIC  conic 
C3  27.894  VHL  5.281  OLA 

LNCH  A7NTH  LNCH  TIME 


DISTANCE  391.206 


37.564 


€3.24 

116.76 

63.24 

116.76 

63.24 

116.76 


22  15  14 
4 32  1 

22  15 
4 32 


14 

1 


22  15  14 
1 


38.18 
L-I  time 
4203.27 
3032.01 
4203.27 
3032.01 
4203.27 
3032.01 


4 32 

differential  corrections 
TD£-i.€l2l  TRA-1.8638  TC3  .0565 

ROE  .4827  RRA  .4446  RC3  -.2772 

FOE  4.4886  FRA  3.7J92  FC3-1 .4393 

BOE  1.6829  BRA  1.9161  8C3  .2829 


RAL  5.90 
INJ  LAf 
-23.20 
-23.18 
-23.20 
-23.18 
-23.20 
-23.18 

BAU  .1055 
FAU  .04637 
BSP  10587 
FSP  -1858 


GAL  6.32 

AZL  84.07 

HCA 

164.20 

SMA  127.62 

ECC  .19075 

INC  5.9266 

VI 

30.180 

CAP  -6.74 

AZP  95.70 

TAL 

151.10 

tap  315.29 

RCA  103.28 

APO  151.96 

V2 

34.994 

ZAP  31.78 

ETS  35.63 

ZAE 

152.21 

ETE  296.62 

ZAC  119.35 

ETC  176.06 

CLP 

-26.05 

RAD  6568.1 

VEL  12.218 

PTH 

2.20 

VHP  5.463 

OPA  -11.26 

RAP  29.05 

ECC 

1 .4591 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

185.63 

242.90 

58.78 

23  25  18 

3603.3 

-27.15 

1 78 , 36 

97.05 

242.89 

58.77 

5 22  33 

2432.0 

-27.14 

89.78 

185.63 

242.90 

58.78 

23  25  18 

3603.3 

-27.15 

178.36 

97.05 

242.89 

58.77 

5 22  33 

2432.0 

-27.14 

89.78 

185.63 

242.90 

58.78 

23  25  18 

3603.3 

-27.15 

178.36 

97.05 

242.89 

58.77 

5 22  33 

2432.0 

-27.14 

89.7^ 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3111.1  SCR  858.2  SC3  625.3 
RRT  -.9408  RRF  .9894  RTF  -.9687 

sea 

SCI 


ORBIT  determination  ACCUPACV 
ST  1911.6  SR  555.2  SS  2410.6 
-.9969  CRS  -.9995  CST 


3227,3  R23  -.2080  R13  .9738 

3215.0  SC2  281.6  THA  165.34 


CRT 

lSA  3122.1  MSA 
ELI  1990.1  El2 


164.1  SSA 


.9940 

5.0 


42.0  ALF  163.85 


LAUNCH  DATE  NOV  26  1968 


Flight  time  i54.do 


arrival  date  APR  29  1969 


HELIOCENTRIC  CONIC 
PL  147.63  LAL  .00 
PP  108 .33  LAP  1 .44 
PC  51.091  CL  35.75 
PLANETOCENTRIC  CONIC 
C3  29.287  VHL  5.412 
LNCH  A7MTH  LNCH  TIME 


DISTANCE  397.835 


59.03 

120.97 

59.03 

120.97 

59.03 

120.97 


21 

4 

21 

4 

21 

4 


4 5 26 
41  33 
45  26 
41  33 
45  26 
41  33 


LOL  63.81 

VL  27.581 

GAL  6.15 

AZL  83.38 

HCA 

167.39 

SMA 

127.95 

ECC  .18668 

INC  6.6204 

VI 

30.180 

LOP  231 .28 

VP  37.588 

GAP  -6.19 

AZP  96.46 

TAL 

151  .14 

TAP 

318.53 

RCA  104.06 

APO  151 .83 

V2 

34 .980 

CP  -24.38 

ZAl  52,90 

ZAP  36.80 

ETS  39.54 

ZAE 

147,25 

ETE 

295.04 

ZAC  120.50 

ETC  179.61 

CLP 

-28 .46 

OLA  40.99 

RAL  3.36 

RAO  6568.2 

VEL  12.274 

PTH 

2.21 

VHP 

5.353 

OPA  -15.97 

RAP  32.06 

ECC 

1 .4820 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

4271 .33 

-24.24 

192.09 

242.17 

55.87 

22 

56  37 

3671 .3 

-28.54 

184.97 

2988.30 

-24.23 

94.11 

242.16 

55.86 

5 

31  22 

2388.3 

-28.53 

86.99 

4271 .33 

-24.24 

192.09 

242.17 

55.87 

22 

56  37 

3671 .3 

-28.54 

104.97 

296$.  SO 

-24.23 

94.11 

242.16 

55.86 

5 

31  22 

2388.3 

-28.53 

86.99 

4271.33 

-24.24 

192.09 

242.17 

55.87 

22 

56  37 

367] .3 

-28.54 

184.97 

2988.30 

-24.23 

94.11 

242.16 

55.86 

5 

31  22 

2388.3 

-28.53 

86.99 

DIFFERENTIAL  CORRECTIONS 
toe-1.7478  TRA-1.7746  TC3  .0572  BAU  .1256 
PCE  .7756  RRA  .5673  RC3  -.3156  FAU  .04589 

FOE  5,0680  FRA  3.6331  FC3-1 .3566  BSP  10866 

BCE  1.9122  6RA  1 .8631  0C3  .3208  FSP  -1947 

LAUNCH  CATE  NOV  26  1968 

HELIOCENTRIC  CCNIC 

RL  147.63  LAL  .00  LOL  63.81  VL  27.625  CAL 

RP  108.38  LAP  1.27  LOP  234.47  VP  37.608  CAP 

RC  52.697  GL  40.48  GP  -32.79  ZAL  56-06  ZAP 

PLANETOCENTRIC  CCNIC 


MID-COURSE  EXECUTION  ACCURACY 
SCT  3102.3  SGR  1193.4  5G3  651.8 

RRT  -.9512  RRT  .9955  RTF  -.9701 
see  3323.9  R23  -.1980  R13  .9785 
SCI  3305.9  SG2  345.7  THA  159.67 

flight  TIME  156.00 


ORBIT  determination  ACCURACY 
ST  1995.4  SR  855.2  SS  2580.4 

CRT  -.9949  CRS-1.0000  CST  .9944 

LSA  3367.9  MSA  170.0  SSA  3.6 

ELI  2169.5  EL2  79.5  AlF  156.87 

ARRIVAL  CATE  HAY  1 1969 


DISTANCE  404.441 

5.99  AZL  82.23  HCA  170.58  SMA  128.25 

-5.65  AZP  97.67  TAL  151.19  TAP  321.77 

43.74  ETS  44.83  ZAE  139.55  ETE  292.81 


tee  .18300  INC  7.7740  VI  30.180 
RCA  104.78  APO  151.72  V2  34.967 
ZAC  121.28  ETC  185.36  ClP  -30.75 


C3  32.767 

VHL 

5.7^4 

OLA  44.77 

RAL  359.37 

RAD  6568,3 

VEL  12.415 

lNCh  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

53.75 

21 

7 54 

4357.88 

-24.97 

200.35 

241 .39 

126.25 

4 

47  J4 

295$. i 5 

-24.95 

92.02 

241 .37 

53.75 

21 

7 54 

4357.88 

-24.97 

200.35 

241 .39 

126.25 

4 

47  14 

2956.15 

-24.95 

92.02 

241 .37 

53.75 

21 

7 54 

4357.88 

-24.97 

200.35 

241 .39 

128^.25 

4 

47  14 

2958.15 

-24.95 

92.02 

241.37 

differential  corrections 

TDE-2.0071  TRA-1 .6739  TC3  .0407  BAU  .1511 
ROE  1.2951  RRA  .7183  RC3  -.3424  FAU  .04071 
FOE  5.5984  FRA  3.2238  FC3-J  .0757  BSP  11431 
BCE  2.3886  BRA  1.8215  BC3  .3449  ESP  -1904 


TH  2.24  VHP 
INJ  AZHTH 
51  .55 
51  .54 
51.55 
51  .54 
51  .55 
51  .54 

MiO-CCURSE  EXECUTION  ACCURACY 
SCT  3099.5  SCR  1691 .0  SG3 
RRT  -.9563  RRF  .9977  RTF 
SOB  3530.8  R23  -.1700  R1 3 
SGI  3503.6  SG2  A37.5  THA 


5.448  OPA  -23.26  RAP  36.60  ECC  1.5393 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

22  20 

32 

3757.9 

-29.77 

193.55 

5 36 

32 

2358.2 

-29.75 

85.23 

22  20 

32 

3757.9 

'29.77 

193.55 

5 36 

32 

2358.2 

'29.75 

85 .23 

22  20 

32 

3757.9 

-29.77 

193.55 

5 36 

32 

2358.2 

-29.75 

85.23 

f 

ORBIT  DETERMINATION  ACCURACY 

52.4 

ST  2130.0 

SR  1331.4 

SS 

2714 .9 

?7i5 

CRT  -.9941 

CRS- 1 .0000 

CST 

.9950 

?849 

LSA  3694.4 

MSA  177.8 

SSA 

2.3 

I .97 

Eli  2506.9 

El2  122.9 

ALF 

148.06 

202 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  26  1968 

Flight  time  158.00 

arrival  cate 

MAV 

3 1969 

HElICCENTRIC  CONIC 

DISTANCE  4U  .016 

RL  147.63 

LAL  ,00 

lOl 

63.81 

VL  27.665 

CAL 

5.86 

A7L  79.91 

HCA  173.76 

SMA 

128.52 

ECC  .17969 

INCI0.0885 

VI 

30.180 

RP  108.42 

LAP  1 .09 

LOP  237.66 

VP  37.625 

CAP 

-5.13 

A7P  100.03 

TAL  151.24 

TAP 

325.00 

RCA  105.43 

APO  151  .62 

V2 

34 ,954 

RC  54.398 

OL  47.63 

CP  - 

46.34 

7Al  61.29 

ZAP 

54.21 

ETS  52.32 

7AE  126.75 

ETE 

291.70 

ZAC  120.91 

ETC  195.53 

CLP 

-32.11 

PLANETOCENTRIC  CONIC 

C3  42.575 

VHL  6.525 

CLA 

50.03 

RAL  351 .97 

RAO  6568.6 

VEL  12.804 

PTH  2.33 

VHP 

6.147 

OPA  -34.70 

RAP  45.09 

ECC 

1 .7007 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

lcnc 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

46,86 

20  14  14 

4484 .26 

-24.19 

211 

.75 

239.86 

44.77 

21 

28  59 

3884.3 

-29.73 

205. 6H 

135.14 

4 41  50 

2964 

.00 

-24.18 

91 

.82 

239.84 

44.76 

5 

31  14 

2364.0 

-29.72 

85.76 

46.86 

20  14  14 

4484  .26 

-24.19 

211 

.75 

239.86 

44.77 

21 

28  59 

3884.3 

-29.73 

205.68 

133,14 

4 41  50 

2964.00 

-24.18 

91 .82 

239.84 

44.76 

5 

31  14 

2364  .0 

-29.72 

85.76 

46.86 

20  14  14 

4484.26 

-24.19 

211 

.75 

239.86 

44.77 

21 

28  59 

3884.3 

-29.73 

205.68 

133.14 

4 41  50 

2964.00 

-24.18 

91 

.82 

239.84 

44.76 

5 

31  14 

2364  .0 

-29.72 

85.76 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TCE -2, 6634 

TRA-1 .5597 

TC3  - 

.0020 

BAU  .1701 

SCT  3164.6  SCR  2368.4  SC3 

50  7.0 

ST  2424.6 

SR  2077.1 

SS 

2686.8 

RCE  2.3342 

RRA  .8199 

RC3  - 

.2969 

FAU  .02594 

RRT  - 

.9582  RRF 

.9978  RTF  - 

.9748 

CRT  -.9945 

CRS  '.9998 

CST 

.9963 

FOE  5.6669 

FRA  2.2195 

FC3  - 

.5275 

BSP  12624 

see  3952.7  R23  - 

.1212  R13 

.9925 

LSA  4J68.6 

MSA  185.9 

SSA 

1 .2 

60E  3.5415 

BRA  1.7621 

6C3 

.2989 

FSP  -1557 

SCI  3914.6  SC2 

547.7  THA  143.53 

ELI  3188.4 

EL2  164.8 

ALF 

139.44 

LAUNCH  DATE  NOV  26  1968 

flight  time  160.00 

arrival  date 

MAY 

5 1969 

HELIOCENTRIC 

CONIC 

DISTANCE  417. 

533 

RL  147.63 

LAL  .00 

LOL 

63.81 

VL  27.701 

CAL 

5.74 

A7L  72.89  HCA  176,90 

SHA 

128.77 

ECC  .17679 

INC17.1096 

VI 

30.180 

RP  108.45 

LAP  .91 

LOP  240.85 

VP  37.640 

CAP 

-4.64 

A7P  107.09 

TAL  151.26 

TAP 

328.16 

RCA  106.00 

APO  151 .53 

V2 

34.942 

RC  56.186 

CL  58 . 74 

CP  - 

68.17 

7AL  71 .03 

ZAP 

70.22 

ETS  71.51 

ZAE  104.89 

ETE 

303.73 

ZAC  117.65 

ETC  221 .87 

CLP 

-24.52 

PLANETOCENTRIC  CONIC 

C3  89.980 

VHL  9.486 

OLA 

56.02 

RAL  334.99 

RAO  6569.8 

VEL  14.537 

PTH  2.64 

VHP 

9.652 

OPA  -50.39 

RAP  67.31 

ECC 

2.4808 

LNCH  A7MTH 

LNCH  TIME 

L-r 

TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.40 

18  44  20 

4713 

.35 

-16.54 

226 

.93 

233.46 

35.66 

20 

2 53 

4113.3 

-22.98 

222.29 

140.60 

3 56  18 

3094 

.60 

-16.53 

96 

.28 

233.44 

35.66 

4 

47  53 

2494.6 

-22.96 

91  .65 

39.40 

18  44  20 

4713 

.35 

-16.54 

226 

.93 

233.46 

35.66 

20 

2 53 

4113.3 

-22.98 

222.29 

140.60 

3 56  18 

3094.60 

-16.53 

96 

.28 

233.44 

35.66 

4 

47  53 

2494.6 

-22.96 

91  .65 

39.40 

18  44  20 

4713 

.35 

-16.54 

226 

.93 

233.46 

35.66 

20 

2 53 

4113.3 

-22.98 

222.29 

140.60 

3 56  18 

3094 

.60 

-16.53 

96 

.28 

233.44 

35.66 

4 

47  53 

2494.6 

-22.96 

91  .65 

OirFEfTENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-5.9444  TRA-1.394?  TC3  -.11 JB  8AU  .1553  SCT  3899. 7 SCR  2403.6  SC3  236.7  ST  3618.9  SR  2385.5  SS  2209.9 

ROE  3.9469  RRA  .2601  RC3  -.0646  FAU- .00206  RRT  -.9556  RRF  .9865  RTF  -.9909  CRT  -.9960  CRS  -.9989  CST  .9991 

FOE  4.3726  FRA  .6729  FC3  .0196  BSP  14378  SCO  4580.9  R23  -.0539  R13  .9985  LSA  4861  .9  MSA  181.7  SSA  .7 

eOE  7.1354  BRA  1.4182  6C3  .1291  FSP  -758  SCI  4540.4  SC2  608.2  THA  148.88  ElI  4330.7  El2  179.1  AlF  146.65 

LAUNCH  CATE  NOV  26  1968  FLIGHT  TIME  162.00  ARRIVAL  CATE  MA^  7 1969 

heliocentric  CONIC  distance  424,876 

RL  147.63  LAL  .00  lOL  63.81  VL  27.732  CAL  5.49  A7L  163.00  MCA  180.76  SHA  .1.28.99  ECC  .17279  INC72.9871  VJ  30.180 

Rp  108.49  LAP  .73  LCP  244.03  VP  37.651  CAP  -3.94  A7P  17.00  TAL  151.85  TAP  332.61  RCA  106.70  APO  151.28  V2  34.929 

RC  58.051  CL  -49.81  CP  54.34  7Al  85.08  7AP  86.42  ETS  187.02  7A£  69.05  ETE  319.51  ZAC  93.53  ETC  32.57  ClP  83.85 

PLANETOCENTRIC  CONIC 


C31194 .200 

VHL  34.557 

CLA  -51 .49 

RAl  10.70 

RAD  6573.1 

VEL  36.270 

PTH  3.53 

VHP 

44.918 

DPA  63.25 

RAP 

187.88 

ECC20.6535 

LNCH  A7>4TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

45.01 

9 24  57 

2342.44 

-.73 

64.87 

281 .26 

141  .49 

10 

3 59 

1742.4 

5.52 

60.29 

I 34 .99 

18  0 35 

794.30 

-.72 

302.09 

281 .28 

141.49 

18 

13  49 

194,3 

5.54 

297.52 

45  .01 

9 24  57 

2342.44 

-.73 

64.87 

281 .26 

141  .49 

ID 

3 59 

1742.4 

5.52 

60.29 

1 34 .99 

18  0 35 

794.30 

-.72 

302.09 

281 .28 

141  .49 

18 

13  49 

194.3 

5.54 

297.52 

45  .01 

9 24  57 

2342.44 

-.73 

64.87 

281 .26 

14!  .49 

10 

3 59 

1742.4 

5.52 

60.29 

134 .99 

18  0 35 

794.30 

-.72 

302.09 

281 .28 

141  .49 

18 

13  49 

194.3 

5.54 

297.52 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCe  6.0160  TRA-4.4453  TC3  -.1524  6AU  5.1249  SCT  1872.3  SOR  3705.4  SC3  75.7  ST  J059.3  SR  1192.5  SS  1182.8 

RCE-4.5864  RRAl 1.4753  RC3  .2825  FAU- .09257  RRT  -.9272  RRF  .9990  RTF  -.9429  CRT  -.8597  CRS  -.9948  CST  .9073 

FOE-1.3106  FRA  2.6692  FC3  .067|  6SP  3401  SCB  4151.5  R23  -.0300  R13  .9995  LSA  1937.2  MSA  436.4  SSA  .7 

BCE  7.5649  6RA12.3062  BC3  .3210  FSP  -65  SCI  4103.0  SC2  633.3  THA  115.76  ELI  1538.9  Eu2  419.3  AlF  131.07 

LAUNCH  CATE  NOV  26  1968  FLIGHT  TIME  164.00  ARRIVAL  CATE  MAY  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  430.811 

RL  147.63  LAL  .00  LOL  63.81  VL  27.760  CAL  5.50  A7L  99.06  HCA  183.45  SMA  129.18  ECC  .17146  INC  9.0593  VI  30.180 

RP  108.53  LAP  .54  LOP  247.21  VP  37.661  CAP  -3.60  A7P  80.96  TAL  151.48  TAP  334.93  RCA  107.03  APO  151.33  V2  34.917 

RC  59.985  CL  -46.38  CP  68.74  7AL  60.35  ZAP  72.68  ETS  312.83  7A£  113.90  ETE  73.90  7AC  88.99  ETC  146.85  CLP  -34. H5 

PLANETOCENTRIC  CONIC 


C3  36.137 

VHL 

6.011 

OLA  -34.89 

RAl  37.60 

RAO  6568. 

,4  VEL  12.550  PTH  2.27 

VHP  8.658 

CPA 

65.77 

RAP 

331.17 

ECC 

J .5947 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC  INJ  A7HTH 

' INJ  TIME 

PO 

CST  TIH 

INJ  2 LAT 

INJ 

2 LONG 

68.71 

12 

52  49 

1538.00 

19.21 

12.46 

277.60 

U9.70 

13  18 

27 

938.0 

23.01 

5.33 

11  I .29 

18 

7 21 

5827.44 

19.23 

275.70 

277.61 

119.69 

19  44 

29 

5227.4 

23.03 

268 .56 

68.71 

12 

52  49 

1538.00 

19.21 

12.46 

277.60 

119.70 

13  18 

27 

938.0 

23.01 

5.33 

111.29 

18 

7 21 

5827.44 

19.23 

275.70 

277.61 

119.69 

19  44 

29 

5227.4 

23.03 

268 .56 

68.71 

12 

52  49 

1538.00 

19.21 

12.46 

277.60 

119.70 

13  18 

27 

938.0 

23.01 

5.33 

111.29 

18 

7 21 

5827.44 

19.23 

275.70 

277.61 

119.69 

19  44 

29 

5227.4 

23.03 

268 .56 

jifferential 

. CORRECTIONS 

MIO- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TCE  -.8262 

TRA- 

•2.2405 

TC3  .0000 

BAU  .2356 

SCT 

2719.8  SCR 

3915.3  SC3 

287.7 

ST 

1109.1 

SR 

1190.0 

SS 

787.1 

ROE  -.2848 

RRA- 

3.3235 

RC3  .4877 

FAU  .01626 

RRT 

.9641  RRF 

-.9990  RTF  - 

.9743 

CRT 

.8475 

CRS 

.9908 

CST 

.9115 

FDE  .3949 

FRA 

2.8184 

FC3  -.3896 

BSP  14396 

SCB 

4767.3  R23 

-.0449  R13  - 

.9989 

LSA 

1748.6 

MSA 

456.0 

SSA 

1 .3 

BCE  .8739 

BRA 

4.0080 

BC3  .4877 

FSP  -876 

SCI 

4739.7  SC2 

597.7  THA 

55.56 

Eli 

1563.8 

EL2 

448  .0 

alf 

47.38 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


launch  cate  NijV  ?6  196H  FlI&HT  TIHC  166.00  arrival  CATE  MAT  II  1 969 

HElIC<ENTRIC  conic  CISTANCE  437.271 

Rl  147.63  LAL  .00  LOL  63.81  VL  ?7 ,7$5  CAL  5.43  AZl  93.10  MCA  186.59  SMA  129.36  ECC  .16951  INC  3.0996  vi  30.180 

RP  108.57  lap  .36  LOP  250.39  VP  37.668  CAP  '3.13  A7P  86.92  TAL  151.48  TAP  338.07  RCA  107.43  APO  151.28  V2  34.906 

RC  61.981  CL  '20.99  CP  51.61  7Al  45.22  7AP  65.18  ETS  327.35  7AE  131.32  ETE  79.61  7AC  94.91  ETC  152.71  ClP  -47.47 

Plane tixentric  conic 

C3  1 7.435  vhl  4.J76  ClA  -JO. 65  RAL  28.85  RAC  6567.7  V£l  11.782  PTH  2.08  VHP  5.395  DPA  51.50  RAP  351.92  ECC  1 .2869 


LNCH  A7HTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

iNJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

10  17  37 

1845.46 

-9.24 

19.32 

246.85 

116.89 

10  48  22 

1245.5 

-5.56 

12.58 

90.00 

19  32  45 

5162.85 

25.60 

230.66 

251.21 

77.47 

20  58  48 

4562.9 

23.62 

222.55 

100.00 

11  33  39 

1600rl6 

'10.27 

.74 

246.30 

118.23 

12  0 19 

1000.2 

-6.41 

354.07 

100.00 

20  59  24 

4883.39 

26.72 

209.81 

250.91 

76.08 

22  20  48 

4283.4 

24.55 

201  .69 

110.00 

12  29  51 

1424.16 

'12.95 

345.80 

244.71 

121 .91 

12  53  35 

824  .2 

-8.64 

339.36 

IlO.OO 

22  19  42 

4632.15 

29.71 

189.77 

249.95 

72.26 

23  36  54 

4032.1 

27.00 

181  .63 

CirPERENTIAL  C07RECTICNS  MID'CCXJ<7S£  EXECUTION  ACCUffACT  OR8IT  OETERHINATION  ACCURACV 

TCE  -.5247  TRA'1.4172  TC3  .0718  6AU  .2887  SOT  2lD6.4  SOff  3666.2  SC3  646.2  ST  933.1  SR  1236.5  SS  1219.7 

ROE  -.4916  RRA-2. 4728  RC3  1 .2364  FAU  .05194  RR7  .9555  -.9996  RTF  -.9575  CRT  .9539  CR5  .9980  CST  .9710 

FCE  1.1400  fra  5.0061  FC3-2.5791  BSP  13541  SC6  4228.3  R23  -.064$  Rl 3 -.9976  LSA  1958.1  MSA  230.1  5SA  4.i 

BCE  .7190  BRA  2.8501  8C3  1 .2385  FSP  -2033  SCI  4193.3  SC2  543.2  THA  60.69  ElI  1532.5  El2  226.0  AlF  53.32 

LAUNCH  CATE  NOV  26  1968  FLIGHT  TIME  168.00  ARRIVAL  CATE  MAT  13  1969 

HElIXEnTRIC  CONIC  CISTANCE  443.738 

RL  147.63  LAL  .00  LOL  63.81  VL  27.807  CAL  5.37  A/L  90.99  HCA  189.76  SHA  129.51  ECC  .16782  INC  .9898  VI  30.180 

RP  108.60  LAP  .17  LOP  253.57  VP  37.673  CAP  -2.67  A2P  89.02  TAL  151.48  TAP  341.24  RCA  107.77  APO  151.24  V2  34  .-^894 

RC  64.032  CL  -7.1J  CP  41.17  7AL  4].l3  2AP  63.33  ETS  336.35  7AE  141.68  ETE  81  .87  2AC  98.27  ETC  155.21  ClP  -53.40 

PlANETXENTRK  conic 

C3  14.954  VHL  3.867  OLA  2.41  RAL  24.08  RAO  6567.6  VEL  11.676  PTH  2.05  VHP  4,352  CPA  41.96  RAP  358.70  ECC  1.2461 
LNCH  A7MTH  LNCH  TIiC  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

90.00  8 19  18  2221.77  -19.74  41.94  241  .37  110.72  8 56  20  1621.8  -16.75  34.54 

90.00  20  53  1 4716.64  15.89  20l .64  240.45  66,25  22  ll  38  4116. 6 12.55  194.56 

100.00  9 41  46  1955.79  -20.70  21,96  240.98  112.06  10  14  22  1355.8  -17.52  14.62 

100.00  22  13  14  4457.86  16.82  182.17  240.01  64.92  23  27  32  3857.9  13.30  175.15 

110.00  10  52  35  1734.14  -23.24  3.93  239.76  115.80  11  21  29  1134,1  -19.58  356. 7j 

110.00  23  18  55  4252.24  19.31  165.24  236.68  61.23  24  29  47  3652.2  15.52  158.39 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.4545  TRA-1.1064  TC3  -.0026  BAU  .2595  SCT  J773.6  SCR  3266.4  SC3  967.8  ST  834.1  SR  1262.3  SS  1708. 9 

ROE  -.6016  RRA-2. 0060  RC3  1 .2978  FAU  .07852  RRT  .9466  RRF  -.9995  RTF  -.9471  CRT  .9877  CRS  .9983  CST  .9950 

FOE  2.2889  FRA  6.7971  FC3-4.5458  BSP  11961  SCO  3716.9  R23  -.0693  R13  -.9971  LSA  2279.8  MSA  109.8  SSA  9.2 

BOE  .7540  BRA  2.2^7  BC3  1 .2978  FSP  -3011  SCI  3682.1  5C2  507.0  THA  62.22  ElI  1509.1  Fl2  109.2  AlF  56.67 


LAUNCH  DATE  NOV  26  1968 


Flight  time  ito.oo 


ARRIVAL  CATE  MAT  J5  1969 


helixentric 

RL  147.63  I 
RP  108.64 
RC  66.131 
planetxentr 
C3  14.473 
LNCH  A7MTH 
90.00 
90.00 
IDO .00 
100.00 
IlO.OO 

no. 00 

differential 
TCE  -.3806 
RCE  -.6365 
FOE  3.4470 
BCE  .7416 


CCNIC 

LAL  .00  LOL  63.81 

lap  -.02  LOP  256.74 

CL  .66  CP  34.45 

IC  CCNIC 

VHL  3.804  CLA  9.65 

LNCH  TIME  L-I  time 


7 12  30  2443.95 

21  37  19  4479.89 

8 38  36  2166.29 

22  53  55  4232.79 

9 57  38  1918.95 

23  51  22  4052.90 

ccrrections 

TRA  -.8545  TC3  -.1204 
RRA-1 .7172  RC3  1 .2025 
FRA  8.1744  FC3-5.9062 
BRA  1 .9180  BC3  1 .2085 


VL  27,825 
VP  37,677 
7AL  40.56 

RAL  21.26 
INJ  LAT 
-24 , 39 
8.95 
-25.43 
9.90 
-28.18 
12.40 

BAU  .2338 
FAU  .09874 
BSP  10598 
FSP  -3818 


DISTANCE  450.190 

CAL  5.32  A7l  89.91  HCA  192.93  SHA  129.64  ECC  .16640  INC  .0807  VJ  30-180 

CAP  '2.21  A7P  90.09  TAl  151.46  TAP  344.40  RCA  108.07  APO  151.21  V2  34.883 

7AP  64.61  ETS  343.09  7AE  148-34  ETE  85.43  7AC  99.73  ETC  157.25  CtP  -58.68 


RAO  6567.6  VEL  11.656  PTH  2.05  VHP  3.838 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  iNJ  TIME 
56.55  240.17  104.85  7 53  14 

187.73  236.65  63.02  22  5l  59 

35.81  239.85  106.27  9 M 42 

169.05  236.14  61,65  24  4 28 

16.02  238.84  110.20  10  29  37 

153.91  234.66  57.89  24  58  55 


LAUNCH  CATE  NOV  26  1968 

helixentric  CCNIC 
RL  147.63  LAL  .00  LOL  63.81 

RP  108.67  lap  -.21  LOP  259,91 

RC  68.274  CL  5.49  CP  29.81 


VL  27.841 
VP  37.679 
7Al  40.85 


HIO-CCUffSE  EXECUTION  ACCURACY 
SCT  1428.6  SCR  2939.0  SC3  1231.3 
RRT  .9265  RRT  -.9991  RTF  -.9266 
see  3267.8  R23  -.0674  R13  -.9969 
SCI  3231.0  SC2  489.1  THA  65.15 

flight  TI^C  172.00 

DISTANCE  456.624 

GAL  5.28  A7L  89.25  HCA  196.11  SMA  129.75 

CAP  '1.76  A7P  9d.T2  TAl  151.43  TAP  347.53 

7AP  67.62  ETS  348.23  7AE  152.82  ETE  91.12 


CPA  35.36  RAP  1.37  ECC  1.2382 
PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
1844,0  -22.12  48.62 

3879.9  5.26  180.99 

1566.3  -22.95  27.89 

3632.8  6.03  162,39 

1318.9  -25.17  8.14 

3452.9  8.07  147,49 

ORBIT  determination  ACCURACY 

ST  694.3  SR  1240.5  SS  2123.4 

CRT  .9958  CRS  .9981  CST  .9994 

LSA  2554.3  MSA  7^ . 7 SSA  15,0 

ELI  14^0.5,EL2  55.6  AlF  60.82 

ARRI^^Al  cate  MAV  17  1969 


ECC  .16525  INC  .7512  VI  X1.I80 

RCA  108.31  APO  151.19  V?  34.873 
2AC  99.97  ETC  159.03  ClP  -63.97 


^LANETXENTRIC  CCNIC 
C3  14.435  VHL  3.799 

OLA  14.13 

RAl  19.43 

RAO  6567.6 

VEL  11.654 

PTH  2.05 

VHP 

3. 

524 

LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

f TIME 

90.00 

6 27  27 

2594,38 

-26.61 

67.01 

239.96 

100.06 

7 

ID 

42 

90.00 

22  7 44 

4328.32 

4.17 

179.15 

235.06 

61.97 

23 

19 

52 

100.00 

7 56  18 

2307.84 

-27.75 

45.68 

239.71 

101  .57 

8 

34 

46 

100.00 

23  21  34 

4090.09 

5.19 

161.07 

234.50 

60.52 

24 

29 

44 

IlO.OO 

9 21  22 

2041 .69 

-30.76 

24.64 

238.88 

105.70 

9 

55 

23 

IlO.OO 

0 16  56 

3929.01 

7.83 

147.23 

232.87 

56.62 

1 

22 

25 

differential  corrections 

TOE  -.2792  TRA  -.6074  TC3  '.2613  BAU  .2184 
RCE  '.6338  RRA-1.5146  RC3  1-1011  FAU  -11520 
FOE  4.5038  FRA  9-2605  FC3-6.9087  BSP  9384 
BOE  .6926  BRA  1.6319  6C3  1.I3I7  FSP  -4519 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1053.1  SCR  2676.1  SC3  1448.5 
RRT  .8733  RRF  -.9986  RTF  -.8734 
see  2875.9  R23  -.0579  R13  -.9969 
SCI  2834.8  SC2  484.3  THA  70.44 


DPA  30.43  RAP 
PC  CST  TIM  INJ 
1994.4 

37^8 . 3 
1707.8 
3490,1 
1441.7 
3329.0 

ORBIT  OETERMINA 
ST  507.6  SR 
CRT  .9985  CRS 
LSA  2770.5  MSA 
ELI  1292.5  El2 


2.19  ECC  1 .2376 
2 LAT  INJ  2 LONG 


TION  ACCURACY 
1188.9  SS  2451 .6 
.9975  CST  .9992 
75.2  SSA  15.9 
25.7  AlF  66,90 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ‘VOL  4.  1968-69 


launch  cate  NOV  ?6  1968  FlICHT  TIME  174.00  Ar?RlVAL  CATE  MAT  ]9  1969 


HELIOCENTRIC 

CONIC 

DISTANCE  463.036 

RL  147.63 

lal  .00 

L.X  63.81 

VL  27.853 

GAL  5.26 

A7L  88,80 

MCA 

199,28 

SMA 

129. S4 

ECC  .16437 

INC  1 .1980 

Vl 

30.180 

RP  108.70 

LAP  -.40 

LOP  263.08 

VP  37,679 

CAP  -1.32 

A7P  91.13 

TAL 

151 ,37 

TAP 

350.65 

RCA  108.50 

APO  1 51  .18 

V2 

34 .862 

RC  70.456 

Gl  8.75 

CP  26,39 

7Al  41.30 

ZAP  7i .66 

ETS  352,22 

ZAE 

155.75 

ETE 

99.14 

7AC  99.38 

ETC  160.59 

CLP 

-69.43 

PLANETOCENTRIC  CONIC 

' t 

C3  14.332 

VHL  3.812 

ClA  17.16 

RAl  18.16 

RAC  6567.6 

VEL  11.658 

PTH 

2.05 

VHP 

3.312 

CPA  26.47 

RAP  1.98 

ECC 

1 .2392 

LNCH  A7MTH 

LNCH  TIP4E 

L-r  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC>  CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

90.00 

5 54  3 

2705.72 

-27.68 

74.97 

240.02 

96.21 

6 

39  9 

2105.7 

-26.53 

66.50 

90.00 

22  31  0 

4219.95 

.68 

173.09 

234.39 

61  .69 

23 

41  20 

3619.9 

-3.11 

166 .46 

100.00 

7 25  16 

2411  .58 

-28.95 

53.16 

239.85 

97.81 

8 

5 28 

1811  .6 

-27.56 

44.63 

100.00 

23  42  29 

3989.32 

1.79 

155.52 

233.77 

60.16 

24 

48  58 

3389.3 

-2.19 

14  9.00 

1 10.00 

8 55  14 

21  50.08 

-32.21 

31 .12 

239.18 

102.12 

9 

50  44 

1530.1 

-30.21 

22.48 

1 10.00 

0 32  56 

384  3 . 59 

4.61 

142.72 

232.02 

56.09 

1 

36  59 

3243.6 

.13 

1 36 . 50 

CIFFERENTIAu  CORJTECTIONS  MIC-C0U«SC  execution  ACCURACV  OR6IT  CE  TEW  I NAT  I ON  ACCUf?ACT 

TCE  -.1499  TRA  -.3531  TC3  -.4?33  6AU  ,2l2b  SCT  660.7  SOft  2457.5  SC3  1629.0  ST  280.4  SR  1125.3  S5  2716.1 

RCE  -.6141  WA- 1.3629  RCl  1 .0085  FAU  .12832  WT  .6877  RRf  -.9979  RTF  -.6875  0?T  .9981  CftS  .9968  CST  .9927 

rcE  5.4519  FRAIO.1389  FC3-7.6444  6SP  8254  SCO  2550.0  R23  -.0367  Rl3  -.9972  lSA  2952.0  HSA  87.4  SSA  J4.8 

6CE  .6322  6RA  1 .4079  0C3  1.0938  FSP  -5109  SCI  2503.5  SC2  485.1  THA  78.79  ElI  1159.5  Et2  16.8  AlF  76.03 

LAUNCH  CATE  NOV  26  1 968  FtlCHT  TIME  176.00  ARRIVAL  CATE  MAr  ^l  1969 

HELIOCENTRIC  CONIC  DISTANCE  469.428 

RL  147.63  LAL  .00  LOL  63.81  VL  27.864  CAL  5.25  A7L  88.48  MCA  202.45  SHA  129.91  ECC  .16375  INC  1.5230  VI  30.180 

RP  108.73  LAP  -.58  LOP  266.25  VP  37.678  CAP  -.88  A2P  91.41  TAl  151.28  TAP  353.73  RCa  108.64  APO  151.18  V2  34.853 

RC  72.672  CL  II. 10  CP  23.73  7Al  41 .72  TAP  76.35  ETS  355.39  TAl  157.35  ETE  109.17  2AC  98.22  ETC  161.97  CLP  -75.06 

PLANE TOCEN TRIC  CONIC 

C3  14.685  VHL  3.832  OLA  19.34  RAL  17.26  RAD  6567.6  VEL  JJ.665  PTH  2.05  VHP  3.165  CPA  23.08  RAP  1.14  ECC  1.24  17 
lNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME  PO  CST  TJM  INJ  2 lAT  INJ  2 LONG 

90.00  52747  2793.53  -28.17  81.35  240.18  93.05  6 14  20  2193.5  -27.45  72.76 

90.00  22  SO  4 4136.78  -2.00  168.45  234.18  61.75  2359  1 3536.8  -5.76  161.79 

100.00  7 1 10  2492.44  -29.55  59.09  240.07  94,75  7 42  43  1892.4  -28.58  50.42 

100.00  0 5 19  3913.11  -.79  151.34  233.51  60.12  I 8 32  3313,1  -4.76  144.80 

110.00  8 35  23  2197.64  -33.06  36.20  239.57  99.22  9 12  0 1597.6  -31.44  27.36 

llO.Op  04535  3780.67  2.21  139.42  23J .63  55.88  14835  3180.7  -2.28  133.22 

DIFFERENT UL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  .0046  TRA  -.0888  TC3  -.6033  8AU  .2168  SCT  483.4  SCR  2261 .9  SC3  1772.6  ST  45.0  SR  1052.0  SS  2922.7 

ROE  -.5828  RRA-1.2390  RC3  .9251  FAU  .13845  RRT  -.0526  RRF  -.9969  RTF  .0548  CRT  .3932  CRS  .9957  CST  .3128 

FOE  6.2659  FRA10.8215  FC3-8.J620  6SP  7275  SC6  2313.0  R23  .0001  R13  -.9969  LSA  3105.0  MSA  99.7  SSA  14. o 

60E  .5828  BRA  1.2422  BC3  1 .1044  FSP  -5592  SCI  2262.1  SC2  482.7  THA  90.67  ELI  1052.1  El2  4J.3  AlF  89.04 


L4UNCH  CATE  NDv  26  j 968  Flight  time  178.00  arrival  catc  may  23 

heliocentric  conic  distance  475.797 

RL  147.63  LAl  .00  lOl  63.81  Vl  27.872  CAl  5.25  A7L  88.23  HCA  205.62  SMA  129.97  ECC  .16338  INC  1.7709  vi  30.180 

RP  108.76  LAP  -.77  LOP  269.42  VP  37.675  GAP  -.45  A7P  91.60  TAL  151.16  TAP  356.79  RCA  108.73  APO  151.20  V2  34.844 

RC  74.919  CL  12.85  CP  21.53  7AL  42.06  7AP  81.47  ETS  357.96  7AE  157.69  ETE  120.25  7AC  96.67  ETC  1 63.3  7 ClP  -80.82 

PLANE TOCENTRIC  CONIC 

C3  14.872  VHL  3.856  CLA  20.99  RAL  16,61  RAC  6567.6  VEL  11  .673  PTH  2.05  VHP  3.064  CPA  20.06  RAP  359.88  ECC  I .2448 

LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME  PC  CST  TIM  iNJ  2 LAT  iNJ  2 LONG 

90.00  5 6 16  2866.09  -28.31  86.65  240.39  90.39  5 54  2 2266.1  -27,96  78.0) 

90.00  23  624  4069.88  -4.15  164.71  234.25  61.96  24  U 14  3469.9  -7.87  158.01 

100-00  6 41  4]  2558.38  -29.82  63.98  240.35  92.19  7 24  20  1958.4  -29.20  55.23 

100.00  0 17  35  3852.82  -2.83  148.03  233.52  60.23  1 21  48  3252.8  -6.77  141.46 

110.00  8 19  44  2251.65  -33.58  40.34  240.00  96.83  85716  1651.7  -32.27  31.35 

110.00  0 56  2 3732.31  .36  136.90  231.53  55.82  1 58  14  3132.3  -4.12  130.69 

CIFFERENTIAl  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 

TCE  .1810  TRA  .1845  TC3  -.7921  BAU  .2312  SCT  729.2  SCR  2075.6  SC3  1875.4  ST  283.5  SR  968.4  SS  3070 . I 

RCE  -.5413  RRA-1.J294  RC3  -8516  FAU  .14626  RRT  -.7566  RRT  -.9955  RTF  .7611  CRT  -.9618  CRS  .9942  CST  -.9850 

FOE  6.9105  FRAI1.*2878  FC3-8.5142  BSP  6624  SC6  2200.0  R23  .04  74  R1 3 -.9944  LSA  3229.8  MSA  110.7  SSA  13.5 

BCE  .5707  BRA  1.1444  0C3  1-1630  FSP  -5995  SCI  2151.4  SC2  460 .0  Tha  105.62  ElI  1006.3  El2  74.7  alF  105.82 

LAUNCH  CATE  NOV  26  1 968  FlIChT  time  180.00  ARRIVAL  CATE  MAY  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  482.145 

RL  147.63  LAL  .00  LOL  63.81  VL  27.878  CAL  5.27  A/L  88.03  HCA  208.79  SMA  130.01  ECC  .16326  INC  J .9672  Vl  3tT.J80 

RP  108.78  LAP  -.95  LOP  272-59  VP  37.672  CAP  -.03  ATP  91.72  TAl  151.01  TAP  359.81  RCA  108.78  APO  151.23  V2  34.835 

RC  77.194  Cl  14.20  CP  19.65  7AL  42.31  ZAP  86.84  ETS  .06  7A£  156.90  ETE  1 31  .07  7AC  94 .87  ETC  164.19  ClP  -86.64 

PlANETOCENTRIC  CONIC 

C3  15.090  VHL  3.885  OLA  22.27  RAL  16.15  RAO  6567.6  V£L  I1.6S2  PTH  2.05  VHP  3.003  CPA  17.28  RAP  358.40  ECC  1.2484 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TJM 

IN. 

1 2 LAT 

iNJ 

2 LONG 

90.00 

4 48  9 

2928.22 

-28.26 

91.20 

240.65 

88.12 

5 36 

57 

2328.2 

28.22 

82.53 

90.00 

23  20  51 

4014.27 

-5.92 

161.59 

234.52 

62.26 

24  27 

46 

3414.3 

-9.59 

1 54 .83 

UXl.OO 

6 25  35 

2614.02 

-29.89 

68.11 

240.68 

90.02 

7 9 

9 

2014.0 

29.57 

59.32 

100.00 

0 30  2 

3803.70 

-4,49 

145.32 

233.73 

60.42 

I 33 

25 

3203.7 

-8.40 

1 38 .71 

110.00 

8 7 8 

2296.33 

-33.88 

43.79 

240.49 

94.81 

8 45 

24 

1696.3 

32.85 

34  . 70 

J 10.00 

1 4 58 

3694 . J 5 

'1 .10 

134.91 

231 .62 

55.83 

2 6 

33 

3094.2 

-5.57 

128 .68 

HFFERENTIAl 

. CORRECTIONS 

MIO- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATICN  ACCURACY 

TCE  .3729 

TRA  .4623 

TC3  -.9874 

BAU  .2539 

SCT 

1197.5  SCR 

1894.8  SG3  1936.5 

ST  593.2 

SR 

87H.3 

SS 

3167.3 

RCE  -.4930 

RRA-1 .0298 

RC3  .7805 

FAU  .15088 

RRT 

-.9143  RRF 

-.9936  RTF 

.9205 

CRT  -.9772 

CRS 

.9921 

CST 

- . 9960 

rCE  7.3813 

FRAU  .5455 

FC3-8.6558 

BSP  6397 

see 

2241.5  R23 

.0839  R13  - 

.9905 

LSA  3337.8 

MSA 

120.2 

SSA 

J 3 . J 

BCE  .6181 

BRA  1 .1288 

BC3  1 .2586 

FSP  -6273 

SCI 

2202.3  SC2 

417.4  THA  121 .27 

Eli  1054.7 

El2 

104.8 

ALF 

123.80 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


launch  cate  NOV  2e  196f?  FLIOMT  TIME  182.00  AfffflVAt  CATE  MAV  ?7  1969 

heliocentric  conic  CISTANCE  4fiB.4rp 

ffL  147.63  LAl  .00  tOt  63.i?I  VL  27,882  CAL  5.31  A2i  87 .87  HCA  ?ll  .96  SMA  130.04  ECC  .1635^  INC  ?.1276  vj  30.180 

RP  108. 8\  LAP  -1.13  LOP  ^75.75  vP  37.667  CAP  .39  A7P  91.01  TAL  150.03  TAP  2.60  RCA  108.79  APO  151. ?8  V2  34.6?7 

RC  79.493  CL  15.26  CP  17.90  TAi  4?. 47  7AP  92.33  ETS  1.70  7AE  155.19  ETE  140.57  7AC  92-95  ETC  165.03  CLP  *92.45 

planetocentric  conic 

C3  1 5.340  VHL  3.917  CLA  23.30  PAL  15.04  RAC  6567.6  VEL  11.693  PTH  2.06  VHP  2.976  CPA  14.70  RAP  356.00  ECC  1 .2525 


LNCH  A/MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

iNj  RT  ASC 

INJ  A2MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 32  36 

2902.06 

-20.07 

95.10 

240.97 

06.13 

5 22  19 

2302.9 

-20.31 

06.5  3 

90.00 

23  33  50 

3967.01 

-7.41 

150,91 

234.93 

62.59 

24  40  5 

3367.0 

-11 .03 

152.10 

iOC.OO 

6 12  3 

2662.10 

-29.04 

7l  .69 

241  .07 

00.13 

6 56  25 

2062.2 

-29.70 

62.09 

100.00 

0 410 

3762.92 

-5.06 

143.07 

234.09 

60.63 

1 43  51 

3162.9 

-9.72 

136.4? 

ilO.OO 

7 56  52 

2334,20 

-34.06 

46.74 

241 .02 

93.07 

0 35  46 

1734.3 

-35.26 

37.59 

UO.OO 

1 12  49 

3663.50 

-2.26 

133.31 

231.06 

55.00 

2 13  52 

3063.6 

-6.73 

127,07 

CIFFERENTIAL  CORRECTIONS  MIC*COl«?SE  EXECUTION  ACCURACV  OR6IT  CETERMINATION  ACCURACY 

TCE  .5742  TRA  ,7396  TC3-I.1023  6AU  .2031  SOT  l7l7.0  SCR  1717.4  SC3  1954.6  ST  911.7  SR  702.0  SS  3214.2 

ROE  '.4309  RRA  -.9366  RC3  .7120  FAU  .15266  RRT  -.9537  RRf  -.9909  RTF  .9625  CRT  -.9779  CRS  .9888  CST  -.9981 

FOE  7.6603  FRAU. 5004  FC3-0.6154  BSP  6701  SCO  2429.0  «25  .0933  Rl  3 -.9002  tSA  3429.1  MSA  120.7  SSA  12. 0 

BOE  .7227  BRA  1.1934  BC3  1.3005  FSP  '6435  SCI  2400.0  SC2  369.4  THA  135.01  ElI  1195.2  El2  124,0  AlF  139.45 

LAUNCH  CATE  NOV  26  1960  FlICHT  TIME  104.00  . ARRIVAL  CATE  MAr  ?9  1 969 

HELIOCENTRIC  CONIC  DISTANCE  494.772 

RL  147.63  LAL  .00  LOL  63.01  VL  27.003  GAL  5.35  A7t  07.74  HCA  215.13  SMA  130.05  ECC  .16374  InC  2.2610  VI  30-100 

ffP  108.83  LAP  -1.30  LOP  270.92  VP  37.662  CAP  .01  A2P  91.05  TAl  150.62  TAP  5.75  RCA  100.76  APO  151-34  V2  54,020 

RC  01.013  CL  16.09  OP  16.47  7Al  42.55  7AP  97.01  ETS  3.19  7AE  152.05  ETE  140.35  7AC  91.03  ETC  165,70  ClP  -98.15 

Planetocentric  conic 

C3  15,625  VHL  3.953  OLA  24.14  RAL  15.66  RAO  6567.6  VEL  11.705  PTH  2.06  VHP  2.900  CPA  12.31  RAP  355.21  ECC  1 .2572 


LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 19  4 

3031 .92 

-27.00 

90.75 

241.35 

04.36 

5 9 36 

2431 .9 

-20.29 

90.12 

90.00 

23  46  5 

3926.24 

-0.60 

156.59 

235.40 

62.94 

24  51  31 

3326.2 

-12.24 

149.72 

100.00 

6 0 34 

2704.69 

-?9.70 

74.05 

241 .52 

06.40 

6 45  39 

2104 .7 

-29.00 

66.04 

100.00 

0 51  12 

3720.70 

-6.99 

I4J  .17 

234.57 

60.06 

1 53  21 

3120.7 

-10.03 

134  .47 

110.00 

7 40  27 

2367.19 

-34.15 

49.30 

241.61 

91.55 

0 27  54 

1767.2 

-33.56 

40.1  I 

110.00 

1 19  49 

3630,97 

-3.20 

132.03 

232.23 

55.95 

2 20  28 

3039.0 

-7,65 

125.76 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  CETERMINATION  ACCURACY 

TOE  .7792  TRA  I.O12I  TC3-1.3702  6AU  .3165  SCI  2243.5  SCR  1545.6  SC3  1933.4  ST  1220.6  SR  605.0  SS  3219.0 

ROE  -.3017  RRA  -.0497  RC3  .6464  FAU  .15125  RRT  -.9656  RRF  -.9071  RTF  .9700  CRT  -.9741  CRS  .9038  CST  -.9988 

FOE  7.7612  FRAM.4423  FC3'0.30OO  BSP  7463  SC6  2724.4  R23  .0020  RI3  -.9003  lSA  3510.4  msa  136.3  SSA  12.6 

eOE  .0677  BRA  1.3215  SC3  1.5150  FSP  -6466  SCI  2703.9  SC2  333.6  THA  145.77  ELI  1400.4  El2  136.1  AuF  15J.i7 


LAUNCH  CATE  NOV  26  I960  FLIGHT  TI^C  106.00  ARRIVAL  CATE  MA^  31  1969 

HELIOCENTRIC  CONIC  CISTANCE  501 .053 

Rl  147.63  LAL  .00  LOt  63.01  vl  27.804  GAL  5.41  a2l  87.62  HCA  210.30  SMA  130.05  ECC  .16434  INC  2.3763  Vl  30.180 

RP  100.05  LAP  -1.47  LOP  202.00  VP  37.655  GAP  1.22  A7P  91.87  TAL  150.37  TAP  8.67  RCA  100.68  APO  151-42  V2  34.013 

RC  04.153  CL  16.75  CP  15.09  7AL  42.56  ZAP  103.19  ETS  4.35  7AE  150.14  ETE  154.45  7AC  89.19  ETC  166.20  ClP*103.67 

Planetocentric  conic 

C3  1 5.949  VHL  3.994  CLA  24.03  RAL  15.60  RAC  6567.6  VEL  11.719  PTH  2.06  VHP  3,Dl2  CPA  10.11  RAP  353.70  ECC  1.2625 


LNCH  A7MTH 

LNCH 

time 

L-I  TI^C 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

t TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 7 

1'3 

3076.70 

-27.45 

101 .90 

241 .79 

02.77 

4 

50  30 

2476.7 

-20 . 1 7 

93.39 

90.00 

0 1 

20 

3090.74 

'9.70 

154.55 

236.13 

63.29 

1 

6 10 

3290.7 

-13.20 

147,63 

100.00 

5 50 

47 

2742.77 

-29.51 

77.66 

242.04 

05.01 

6 

36  30 

2142.0 

-29.89 

60  .08 

100.00 

1 0 

26 

3699.90 

-7.95 

139.56 

235.15 

61  .09 

2 

2 6 

3099,9 

-11 .74 

132  ,03 

110.00 

7 41 

33 

2396.22 

-34.10 

51.57 

242.27 

90.21 

0 

21  30 

1796.2 

-33.70 

42,35 

110.00 

1 26 

10 

3619.21 

-3.96 

130.99 

232.70 

56.02 

2 

26  29 

3019.2 

-0.39 

124,71 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE  .9041  TRA  1.2776  TC3-1 .5430  6AU  .3515  S6T  2755.3  SCR  1303.5  SC3  1000.3  ST  J536.0  SR  591-7  SS  3193.0 

RCE  -.3243  RRA  -.7703  RC3  .5805  FAU  .14642  RRT  -.9674  RRT  -.9817  RTF  .9049  CRT  -.9663  CRS  .9759  CST  -.9992 

FOE  7.7160  FRA11.15I2  FC3-7.940O  BSP  0513  SC6  300  3.1  R23  .0644  R13  -.9894  LSA  3589.0  MSA  143.0  SSA  12.5 

BCE  1.0361  BRA  1.4919  BC3  1.6406  FSP  -6340  SCI  3067.0  SC2  314.0  THA  153.79  6Ll  1640.6  El2  142.6  ALF  159.43 

LAUNCH  CATE  NOV  26  I 960  FLIGHT  TIME  180.00  ARRIVAL  CATE  JUN  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  507.310 

Rl  147.63  LAL  .00  LOL  ey.Bl  VL  27.082  CAL  5.49  A2L  87.52  HCA  221  .46  SMA  130.04  ECC  .16517  INC  2.4758  Vl  30.180 

RP  100.07  LAP  -1.64  LOP  205.24  VP  37.649  CAP  1.63  A7P  91.86  TAL  150.09  TAP  11.55  RCA  100.56  APO  151.52  V2  34.007 

RC  06.500  CL  17.27  CP  13.83  7AL  42.49  7AP  100.30  ETS  5.29  7AE  147.26  ETE  159.17  2AC  87.52  ETC  166.55  ClP-108.95 

Planetocentric  conic 

C3  16.314  VHL  4.039  OLA  25.41  RAL  15.63  RAO  6567.7  VEL  11  .734  PTH  2.07  VHP  3.070  OPA  8.12  RAP  352.34  ECC  1.2685 
LNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  lAT  INJ  LONC  INJ  RT  A5C  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 56  47  3110.06  -27.06  104.94  242.31  01.34  4 40  45  2518.1  -27.90  96.40 

90.00  0 12  0 3059.70  -10.72  152.76  236.00  63.63  1 16  20  3259-7  -14.10  145.79 

100.00  5 42  29  2777.26  -29.28  80.20  242.64  03.69  6 28  46  2l77.3  -29.84  71.44 

100.00  1 059  3675.73  -8.74  130.20  235.04  61.30  2 10  H 3075.7  -12.50  131-43 

110.00  73550  2422.10  -34. J7  53.60  243.01  89.01  8 16  20  1822.2  -33.93  44.36 

110.00  1 31  59  3603.57  -4.55  130.17  233.27  56.00  2 32  2 3003.6  -0.97  123.88 

differential  CCRRECTIONS  MIO-COURSE  EXECUTICW  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.1022  TRA  1.53J1  TC3-1.6992  6AU  .3877  SCT  3237.0  SCR  1231.7  SC3  1798.0  ST  1026.0  SR  500.6  SS  3131.5 

ROE  -.2663  RRA  -.6966  RC3  .5215  FAU  .14016  RRT  -.9637  RRT  -.9742  RTF  .9006  CRT  -.9526  CRS  .9629  CST  -.9993 

FDE  7.5221  FRA10.721D  FC3-7.430O  BSP  9755  SCB  3463.4  R23  .0476  Rl 3 -.9908  LSA  3656.3  MSA  149.3  SSA  J2.3 

BOE  1.2110  BRA  1.6021  BC3  1.7775  FSP  -6165  SCI  3449.6  SC2  308.4  THA  159.69  ELI  1807.6  El2  147.3  AlF  165.27 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  NOV  26  1968 


flight  time  190.00 


ARRIVAL  DATE  JUN  4 1969 


HELIOCENTRIC  CONIC 

RL  147.65‘LAL  .00  La  63.81  VL  27.879 

RP  108.89  LAP  -1.80  LOP  288.40  VP  37.641 

RC  88.877  CL  17.67  CP  12.68  7AL  42.35 

planetocentric  conic 


DISTANCE  513.545 

CAL  5.58  A7L  87.44  HCA  224,63  SHA  130.02  ECC  .16624  INC  2.5637  VI 
CAP  2.04  A7P  91.83  TAU  149.77  TAP  14.40  RCA  108.40  APO  151.63  V2 
7AP  113.33  ETS  6.05  7AE  144.38  ETE  162,78  IK 


30.180 
34.802 

86.06  ETC  166.78  ClP-113.95 


C3  16.726 

VHL  4 .090 

OLA  25.89 

RAl  15.74 

RAO  6567, 

,7  VEL  11.752  PTH  2.07 

VHP  3. 

.151 

OPA  6.33 

RAP  551.17 

ECC  1.2753 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90,00 

3 47  35 

3156.58 

-26.64 

107,68 

242.91 

80.03 

4 40 

12 

2556.6 

-27.75 

99.19 

90,00 

0 22  7 

3832.58 

-11.53 

151.19 

237.73 

63.96 

1 26 

0 

3232.6 

-14.94 

144.17 

100.00 

5 35  29 

2808.73 

-29,02 

82.50 

243.32 

82.51 

6 22 

17 

2208.7 

-29.76 

73.77 

100,00 

1 16  54 

3655.66 

-9.39 

137.07 

256.61 

61.49 

2 17 

50 

3055.7 

-13.13 

130.27 

110.00 

7 31  31 

2445.65 

-34.13 

55.43 

243.82 

87.93 

8 12 

17 

1845.7 

-34.04 

46.19 

110.00 

1 37  21 

3591.51 

-5 .01 

129.54 

233.94 

56.14 

2 37 

12 

2991 .5 

-9.42 

123.23 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.3714 

TRA  1.7725 

TC3-1.8348 

BAU  .4234 

SCT 

3682.8  SCR 

1093.7  SC3  1698.7 

ST  2092.7 

SR  416.6 

SS  3047.0 

ROE  -.2102 

RRA  -.6303 

RC3  .4672 

FAU  .13228 

RRT 

-.9555  RRF 

-.9638  RTF 

.9907 

CRT  -.9293 

CRS  .9410 

CST  -.9994 

FOE  7.2266 

FRAl 0.2079 

FC3-6.847D 

BSP  11054 

see  3841.7  R23 

.0352  R13  - 

.9918 

LSA  3716.5 

MSA  155.2 

SSA  12.2 

0OE  1.3874 

6RA  1.8813 

BC3  1.8933 

FSP  -5908 

SCI 

3829.2  SC2 

310.3  THA  164.05 

Eli  2128.4 

El2  151.3 

ALF  169.46 

LAUNCH  DATE  NOV  26  1968 


flight  time  192.00 


arrival  DATE  JUN  6 1969 


HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  La  63.81  VL  27.874 

RP  108.90  LAP  -1.96  LOP  291 .5T  VP  37.633 

RC  91.256  CL  17.96  CP  11 .63  7AL  42.16 

PLANETOCENTRIC  CONIC 


DISTANCE  519.756 

CAL  5.69  A7L  87.36  Ha  227.79  SMA  129.98  ECC  .16754  INC  2,6420  VI 

CAP  2.45  ATP  91.78  TAL  149.42  TAP  17.21  RCA  108.20  APO  151.76  V2 


TAP  118,00  ETS  6.67  7A£  141.59  ETE  165.57  7AC 


30.180 
34.797 

84.85  ETC  166.90  ClP-118.64 


C3  17.188 

VHL  4.146 

OLA  26.29 

RAl  15.94 

RAO  6567.7 

VEL  11.772 

PTH  2.08 

VHP  3.253 

OPA  4.77 

RAP  350.22 

ECC  1.2829 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

3 39  31 

3192.67 

-26.19 

1)0.23 

245.59 

78.83 

4 32  44 

2592.7 

-27.47 

101 .79 

90,00 

0 31  44 

3809.04 

-12.23 

149.81 

238.67 

64.26 

1 35  13 

3209.0 

-15.60 

142.75 

100.00 

5 29  40 

2837.60 

-28.75 

84.60 

244 .09 

8)  .43 

6 16  57 

2237.6 

-29.63 

75.91 

100.00 

1 24  17 

3639.35 

-9.92 

136.15 

237.47 

61 .66 

2 24  56 

3039.3 

-13,63 

129.32 

110.00 

7 28  5 

2467.07 

-34.06 

57.10 

244.72 

86.94 

8 9 12 

1867.1 

-34.11 

47.85 

110.00 

1 42  21 

3582.64 

-5,34 

129.07 

234.68 

56.19 

2 42  4 

2982.6 

-9.75 

122.75 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

TDE 

1.5514 

TRA 

2.0033 

TC3-1.9457 

BAU 

.4573 

SCT  4090.8  SCR 

971.5  SC3 

1588.6 

ST 

2336.1 

SR 

342.5 

SS 

2949.3 

ROE 

-.1574 

RRA 

-.5717 

RC3  .4175 

FAU 

.12311 

RRT  -.9426  RRF 

-.9495  RTF 

.9919 

CRT 

-.8896 

CRS 

.9035 

CST 

-.9995 

FOE 

6.8703 

FRA 

9.6550 

FC3-6.2D07 

BSP 

12322 

see  4204.6  R23 

.0267  R13 

-.9925 

LSA 

3774.5 

MSA 

160.8 

SSA 

12.2 

BOE 

1.5594 

BRA 

2.0833 

BC3  1.9900 

FSP 

-5587 

SCI  4192.7  SC2 

316.5  THA 

167.31 

Eli 

2356.0 

El2 

155.2 

ALF 

172.54 

LAUNCH  DATE  NOV  26  1968 


flight  time  194.00 


ARRIVAL  DATE  JUN  8 1969 


HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  La  63.81  VL  27.868 
RP  108.92  LAP  -2.J1  LOP  294.73  VP  37.625 
RC  93.644  CL  18.17  CP  10.67  TAL  41.90 
planetocentric  CONIC 


DISTANCE  525.943 

CAL  5.81  ATL  87.29  HCA  230,95  SMA  129.94  ECC  .16908  INC  2.7130  VI 

CAP  2.85  ATP  91.71  TAL  149.03  TAP  19.99  RCA  107.97  APO  151.91  V2 


tap  122.38  ETS  7.18  TAE  138.95  ETE  167.72  TAC 


30.180 
34.793 

83.92  ETC  166.94  ClP-123.02 


C3  17.705 

VHL  4.208 

CLA  26.62 

RAL  16.21 

RAO  6567.7 

VEL  11.794 

PTH  2.09 

VHP  3.374 

OPA  3.4) 

RAP  349.51 

ECC  1.2914 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 32  32 

3226.56 

-25.72 

112.60 

244.35 

77.73 

4 26  19 

2626.6 

'27.16 

104.23 

90.00 

0 40  52 

3788.90 

-12.83 

148.63 

239.69 

64.54 

1 44  1 

3100.9 

'16.15 

141  .53 

WO. 00 

5 24  57 

2864.16 

-28.46 

06.55 

244.94 

80.46 

€ 12  41 

2264 .2 

'29.49 

77.87 

100.00 

1 31  8 

3626.53 

-10.33 

135.42 

238.40 

61.79 

2 31  34 

3026.5 

'14.03 

128.58 

110.00 

7 25  33 

24l?6.79 

'33.98 

58.63 

245.70 

86.04 

0 7 0 

1006.0 

'34.16 

49.39 

110.00 

I 47  1 

3576.67 

'5.57 

128.76 

235.52 

56.22 

2 46  30 

2976 . 7 

-9.97 

122.43 

differential  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  determination  ACCURACV 

TDE 

1.7207 

TRA 

2.2236 

TC3-2.0333 

BAU 

.4093 

SGT  4459.7 

SCR 

065.1 

SC3 

1474.3 

ST 

2554.4 

SR 

279.0 

SS 

2042.5 

ROE 

-.1081 

RRA 

-.5203 

RC3  .3732 

FAU 

.11343 

RRT  -.9244 

RRF 

-.9304 

RTF 

.9926 

CRT 

'.0212 

CRS 

.0303 

CST 

-.9995 

FOE 

6.4776 

FRA 

9.0873 

FC3-5.5464 

0SP 

13535 

see  4542.0 

R23 

.0200 

R13 

-.9929 

LSA 

3020.2 

MSA 

166.0 

SSA 

12.1 

BOE 

1 .7241 

0RA 

2.2856 

BC3  2.0673 

FSP 

'5230 

SCI  4531.2 

SC2 

324.7 

THA 

169.70 

ELI 

2564.0 

EL2 

159.0 

ALF 

174 .84 

LAUNCH  DATE  NOV  26  1968 


flight  time  196.00 


ARRIVAL  CATE  JUN  JO  1969 


heliocentric  conic 


distance  532. 1D6 


RL  147.63 

LAL 

.00 

La  63.01 

VL  27.860 

CAL  5.95 

ATL  87.22  HCA  234.11 

SMA 

129.89 

ECC  .17086 

INC  2.7778 

VI 

30.180 

RP  108.93 

LAP 

-2.25 

LCP  297,09 

VP  37.616 

CAP  3.26 

ATP  91 .63 

tal 

148.61 

tap 

22.73 

RCA  107.69 

APO  152.08 

V2 

34 .789 

RC  96.038 

CL 

10.31 

GP  9.81 

2AL  41.59 

2AP  126.46 

ETS  7.61 

TAE 

136.51 

ETE 

169.40 

TAC  83.25 

ETC  166.93 

CtP 

-127.09 

Planetocentric  conic 

C3  10.283 

VHL 

4.276 

OLA  2^.90 

RAL  16.54 

RAO  6567.7 

VEL  11.818 

PTH 

2.09 

VHP 

3.513 

OPA  *2.27 

RAP  349.03 

ECC 

1.3009 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

26  35 

3258.35 

'25.24 

114.81 

245.19 

76.72 

4 

20  53 

2658.4 

'26.82 

106.49 

90.00 

0 

49  29 

3772.08 

'13.32 

147.64 

24d.79 

64.78 

1 

52  Z\ 

3)72.1 

'16.61 

140.51 

100.00 

5 

21  17 

2888.61 

-28.17 

88.29 

245.88 

79.57 

6 

9 25 

2288.6 

'29.32 

79.67 

100.00 

1 

37  29 

3617.05 

'10.64 

134.88 

239.42 

61.90 

2 

37  46 

3017.1 

'14.31 

128.02 

110.00 

7 

23  51 

2505 .06 

'33.89 

60.05 

246.77 

85.20 

8 

5 36 

1905.1 

'34.18 

50.82 

110.00 

I 

51  24 

3573.37 

'5.70 

128.58 

236.43 

56.24 

Z 

50  57 

2973.4 

-10.09 

122.25 

OIFFERENTIAL  CORRECTIONS 
TOE  1.8816  TRA  2.4374  TC3-2.0932  BAU  .5181 

ROE  -.0626  RRA  -.4759  RC3  .3332  FAU  .10318 

FOE  6.0775  FRA  8.5355  FC3-4 .8857  0SP  14621 

eOE  1.8826  BRA  2.4834  0C3  2.1195  FSP  -4857 


MID-COURSE  EXECUTION  ACCURACr 
SCT  4793.1  SCR  774.3  SC3  1361.3 
RRT  -.90(31  RRF  -.9053  RTF  .9929 
see  4055.2  R23  .0168  R13  '.9931 

SCI  4843.7  SC2  333.8  THA  171.69 


OR0IT  DETERMINATION  ACCURACY 
ST  2750.8  SR  230.5  SS  2733.8 

CRT  -.7062  CRS  .7272  CST  -.9995 

LSA  3881.3  MSA  l7\ .0  SSA  12*2 

Eli  2755.6  EL2  162.9  AlF  176.60 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ‘VOL  4.  1968-69 


launch  OATt  NOV  26  1968 


Flight  tin€  190.00 


ARRIVAL  date  JUN  12  1969 


HELIOCENTRIC  CONK 
RL  147.63  LAL  .00  LOL  63.81 

RP  106.94  LAP  -2.39  LOP  301.05 

RC  96.436  GL  18.37  QP 


DISTANCE  538.244 

VL  27.852  cal  6.10  AZL  87.16  HCA  237.28  SMA  129.82 

VP  37.607  CAP  3.67  AZP  91.53  TAL  148.16  TAP  25.43 

9.04  ZAL  41.23  ZAP  130.25  ETS  7.97  ZAE  134.27  ETE  170.72 


ECC  .17289  INC  2.8377  VI  30.180 
RCA  107.38  APO  152.27  V2  34.787 
ZAC  82.84  ETC  166.88  ClP-130.86 


C3  18.927 

VML  4.350 

OLA  27.12 

RAL  16,94 

RAO  6567.8 

VEL  11,845 

PTH  2.10 

VHP 

3.667 

DPA  1.32 

RAP  348.79 

ECC  1.3115 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  A$C 

INJ  AZMTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

3 21  40 

3286,04 

-24.76 

116.85 

246.13 

75.81 

4 

16  28 

2688.0 

-26.47 

108.60 

90. OQ 

0 57  54 

3756.64 

-13.71 

146.84 

241.96 

64.98 

2 

0 12 

3158.6 

-16.97 

139.68 

100.00 

5 18  36 

2911.10 

-27.69 

89.90 

246.91 

78.77 

6 

7 7 

2311.1 

-29.15 

81  .32 

100.00 

1 43  19 

3610.60 

-10,84 

134.52 

240.50 

61  .97 

2 

43  30 

3010.8 

-14.50 

127.65 

110.00 

7 22  55 

2522.09 

-33.78 

61.37 

247.93 

84.43 

6 

4 57 

1922.1 

-34.18 

52.15 

: 

no. 00 

1 55  30 

3572,56 

-5.72 

128.54 

237.41 

56.24 

2 

55  2 

2972.6 

-10.12 

122.21 

i 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0302  TRA  2.6423  TC3-2.1357  BAU  .5457 

ROE  -.0202  RRA  -.4369  RC3  .2991  FAU  .09371 

FOE  3.6699  FRA  7.9964  FC3-4.2864  BSP  15669 

BOE  2.0303  BRA  2.6762  BC3  2.1565  FSP  -4501 

launch  DATE  NOV  26  1966 


mid-course  execution  ACCURACY 
SCT  3066.2  SCR  697.4  S03  1251.1 
RRT  -.6667  RRF  -.6733  RTF  .9930 
see  5135.6  R23  .0137  R13  -.9931 

set  5124.3  SC2  343.1  THA  173.16 

FlICHT  TIPC  200.00 


CRBIT  DETERMINATION  ACCURACY 

ST 

2920.3  SR 

195.9 

ss 

2619.8 

- 

CRT 

-.5228  CRS 

.5482 

CST 

-.9995 

= 

LSA 

3924.1  MSA 

175.7 

SSA 

12.2 

-F. 

Eli 

2922.1  El2 

166.9 

alf 

177.98 

_ 

ARRIVAL 

DATE 

JUN 

14  1969 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL  63.61 

RP  106.94  LAP  -2.52  LOP  304.21 

RC  100.1^7  CL  16.37  CP  6.35 

planetocentric  conic 


distance  944.355 

VL  27.642  CAL  6.27  AZL  67.11  HCA  240,44  SNA  129.76 
VP  37.599  CAP  4.09  AZP  91.43  TAL  147.67  TAP  26.11 
ZAL  40.63  ZAP  133.76  ETS  6.29  ZAE  132.23  ETE  171.77 


ECC  .17510  INC  2.8934  vl  30.180 
RCA  107,03  APO  152.49  V2  34.705 
ZAC  02.69  ETC  166.82  CUP-134. 35 


C3  19.643 

VHL  4.432 

OLA  27.30 

RAL  17.39 

RAO  65^7.6 

VEL  11.675 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIHE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 17  49 

3315.52 

-24.29 

116.72 

247.15 

90.00 

1 5 1 

3746.72 

-13.99 

146.29 

243.20 

100.00 

5 16  52 

2931 . 76 

-27.60 

61.37 

246.04 

100.00 

1 48  40 

3607.71 

-10.94 

134.35 

241.65 

110.00 

7 22  40 

2336.06 

-33.67 

62.61 

249.17 

110.00 

1 59  21 

3574.15 

-5.67 

126.63 

236.46 

PTH  2.11  VHP 
INJ  AZMTH  INJ 
74.96 
65.13 
76.05 
62.01 
83.71 
56.23 


3.8W 
TI« 

4 13  5 

7 30 
5 44 
48  46 
4 58 
56  55 


DPA 


.56  RAP  348.76  ECC  1.5233 


DIFFERENTIAL  CORRECTIONS 
TOE  2.1702  TRA  2.6432  TC3-2.1566  BAU  .5706 

ROE  .0190  RRA  -.4030  RC3  .2691  FAU  .06459 

FOE  5.2771  FRA  7.4910  FC3-3.7263  BSP  16623 

BOE  2.1703  BRA  2.6716  BC3  2.1736  FSP  -4155 


NIO-CCURSE  EXECUTION  ACCl^ACY 
SCT  9391.3  SCR  633.3  SC3  1147.0 
RRT  -.6296  RRF  -.6336  RTF  .9929 
6^  93S6.7  R23  .0113  R13  -.9930 

SCI  9377.2  SC2  392.0  THA  174.37 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

2715.5 

-26.12 

110.53 

3146.7 

-17.23 

139. D7 

2331.8 

-28.97 

82.83 

3007.7 

-14.60 

127,47 

1938.1 

-34.17 

53.40 

2974.2 

-10.06 

122.30 

-- 

ORBIT  DETERMINATION  ACCURACY 


3066.3  SR 
-.2744  CRS 
USA  3962.3' MSA 
Eli  3068.7  El2 


ST 

CRT 


177.8  S3 
.3033  CST 
180.2 

170.9 


SSA 

AlF 


2507.3 

-.9995 

12.3 

179.09 


LAUNCH  DATE  NOV  26  1968 


Flight  time  202. do 


arrival  date  JUN  16  1969 


DISTANCE  550.440 


RL  147.63 

LAL 

.00 

LOL  63.81 

VL  27.031 

GAL  6.46 

AZL  87.05 

HCA 

243.60 

SNA 

129.68 

ECC 

.17772 

INC 

2.9457 

Vl 

30.180 

i 

RP  108.95 

LAP 

-2.64 

LOP  307.37 

VP  37.589 

GAP  4.51 

AZP  91.31 

TAL 

147.16 

TAP 

30.76 

RCA 

106.63 

APO 

152.73 

V2 

34 . 784 

RC  103.240 

CL 

18.32 

CP  7.73 

ZAL  40.38 

ZAP  137.01 

ETS  8.58 

ZAE 

130.38 

ETE 

172.61 

ZAC 

62.76 

ETC 

166.75 

CLP 

-137.58 

- 

PLANETOCENTRIC  CONIC 

C3  20.438 

VML 

4.521 

DlA  27.44 

RAL  17.09 

RAO  6567.8 

VEL  11.909 

PTH 

2.12 

VHP 

4.018 

DFA 

- .04 

RAP 

348.94 

ECC 

1 . 3364 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

iNJ 

2 LONG 

90.00 

3 

15  6 

3340.59 

-23,84 

120.42 

248.27 

74.24 

4 

10  47 

2740.6 

" 

25 . 77 

112.28 

90.00 

1 

11  46 

3742.56 

-14.17 

145.89 

244 . 50 

65.22 

2 

14  9 

3142.6 

17,39 

138.70 

100.00 

5 

16  3 

2950.68 

-27.33 

92.71 

249.25 

77.39 

6 

5 14 

2350.7 

- 

28.79 

84.21 

100.00 

1 

53  30 

3607.70 

-10.94 

134.35 

242.86 

62.01 

2 

53  38 

3007.7 

- 

14.60 

127.47 

110.00 

7 

23  5 

2553.17 

-33.55 

63.77 

250.50 

83.03 

B 

5 38 

1953.2 

- 

34.15 

54 . 58 

no. 00 

2 

2 58 

3577.97 

-5.52 

128.83 

239.59 

56.21 

3 

2 36 

2978.0 

-9.92 

122.50 

differential  CORRECTIONS 
TOE  2.3027  TRA  3.0420  TC3-2.1587 

RDE  .0555  RRA  -.3736  RC3  .2425 

FDE  4.9067  FRA  7.0239  FC3-3.2187 

BOE  2,3034  BRA  3.0649  BC 3 2.1723 

launch  DATE  NOV  26  1968 

HELIOCENTRIC  CONIC 
RL  147.63  LAL  -00  LOL  63.81 

RP  106.95  LAP  -2.75  LOP  310.54 

RC  105.643  GL  18.22  GP  7.18 

PLANETOCENTRIC  CONIC 


BAU  .5936 
FAU  .07599 
BSP  17490 
FSP  -3825 


VL  27.819 
VP  37.580 
ZAL  39.89 


C3  21.322 

VHL  4.610 

OLA  27.55 

RAL  18.45 

RAO  6567.9 

VEL  11.946 

LNCH  AZMTH 

LNCH  TIKC 

L-I  TIHE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 13  35 

3363.02 

-23.41 

121,93 

249.49 

90.00 

1 17  42 

3740.43 

-14.23 

145.76 

245.65 

100.00 

5 16  8 

2967.95 

-27.07 

93.92 

250.56 

100.00 

1 57  50 

3610.73 

-10.64 

134.52 

244.13 

no. 00 

7 24  6 

2567.50 

-33.43 

64.67 

251.91 

no. 00 

2 6 22 

3563.95 

-5.29 

129.14 

240.76 

differential  CORRECTIONS 
>rf’2.4284  TRA  3.2411  TC3-2.1429  BAU  .6140 

ROE  .0895  RRA  -.3476  RC3  .2169  FAU  .06797 

FOE  4.5603  FRA  6.5964  FC3-2.r597  BSP  18270 

BOE  2.4300  BRA  3.2597  BC3  2.1541  FSP  -3516 


mid-course  execution  accuracy 
SCT  5585.6  SCR  561.1  S03  1050.2 
RRT  -.7626  RRF  -.7661  RTF  .9928 
SG6  5615.7  R23  .0093  R13  -.9928 

SCI  5604.1  SC2  360.4  THA  175.32 

Flight  time  204.00 

distance  556.497 

GAL  6.67  AZL  87.00  HCA  246.76  SMA  129.60 

GAP  4.93  AZP  91.10  TAL  146.61  TAP  33.37 

ZAP  140.04  ETS  6,86  ZAE  128.72  ETE  173.30 

TH  2.13  VHP  4.213 

INJ  AZMTH  INJ  TIME 
73.60  4 9 

65.26  2 20 

76.81  6 5 

61.97  2 58 

82.39  8 6 

56.18  3 6 

mid-course  EXECUTION  ACCURACY 
SCT  5793.9  SCR  536C7  SG3  961.1 
RRT  -.7264  RRF  -.7310  RTF  .9925 
see  5616.9  R23  .0076  R13  -.9925 

SCI  5607.2  SG2  366.2  THA  176.11 


ORBIT  DEtERHINAT 


38 

3 

36 

1 

53 

6 


ST  3196.6 

SR 

174 .9 

SS 

2398.3 

CRT  -.0070 

CRS 

.0374 

CST 

- .9995 

LSA  3995.9 

MSA 

164.5 

SSA 

n .4 

Eli  3196.6 

El2 

174 .9 

alf 

179.98 

arrival 

DATE 

JUN 

18  196S 

ECC  .18054 

INC 

2.9952 

Vl 

30.18D 

RCA  106.20 

APO 

152.99 

V2 

34.703 

ZAC  83.05 

ETC 

166.67 

CLP 

-140.58 

DPA  -.40 

RAF 

349 . 31 

ECC 

1.3509 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2763.0 

- 

25.44 

113.84 

3140.4 

- 

17.45 

130.56 

2368.0 

- 

20.61 

65  .46 

3010.7 

- 

14.51 

127.65 

1967.5 

- 

34.12 

55.69 

2983.9 

-9.70 

122.82 

CRBIT  DETERMINATION  ACCURACY 

ST  3306.7 

SR 

163.6 

SS 

2293.2 

CRT  .2255 

CRS 

-.1934 

CST 

- .9995 

LSA  4023.8 

MSA 

168.5 

SSA 

12.6 

Eli  3307.0 

EL2 

178.9 

AlF 

.71 
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EARTH-VENUS  TRAJECTORIES  <VOL  4.  1968  69  > 


LAUNCH  CATE  NTiV  Z6  1968 


HEtlOCENTfflC  CONIC 


Flight  timc  206.00 


arrival  cate  JUN  ?0  1969 


RL 

147.63 

LAL 

.00 

LCL 

RP 

108.95 

LAP 

'2.86 

LOP 

RC 

108.045 

CL 

18.07 

CP 

planetocentric  conic 

C3 

22.303 

VHL 

4.723 

CLA 

6.69 


VL  27.807  gal 
VP  37.571  CAP 
7AL  39.36  ZAP  142.84  ET5 


DISTANCE  562.525 

6.90  AZl  86.96  HCA  249.92  SNA  129.51  ECC  .18364  INC  3.0425 
5.36  AZP  91.05  TAL  146.04  TAP  35.96  RCA  105. 7e  APO  153.29 
9.13  ZAE  127.23  ETE  173.85  ZAC 


VI  30.180 
V2  34.78  3 
83.53  ETC  166.60  ClP-143.36 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00 


90.00 
100.00 
100.00 
no. 00 
no. 00 


3 13  19  3582.58 

1 22  44  3742.60 


5 17  3 


2983.68 


2 1 40  3616.74 

7 25  40  2581  ,18 


2 9 33  3592.00 

cifferential  corrections 

TCE  2.5515  TRA  3.4451  TC3-2.1064 
ROE  .1214  RRA  -.3252  RC3  .1974 
FCE  4.^467  FRA  6.2138  FC3-2.3304 
eCE  2.5544  BRA  3.4604  0C3  2.1156 

launch  cate  NOV  26  1968 


RAl  19.04 
inj  lat 
'23.03 
'14.16 
'26.82 
'10.65 
-33.30 
'4.99 

6AU  .6308 
FAU  .06024 
BSP  10907 
FSP  '3215 


RAC  6567.9  VEL  11.987  PTH  2.14  VHP 
INJ  LONG  INJ  RT  ASC  iNJ  AZMTM  iNJ 


123.23  250.81  73.06 

145.89  247.25  65.22 

95.03  251.96  76.28 

134.86  245.46  61.90  3 

65.92  253.41  81.78  8 

129.57  242.04  56.14  3 

MIO'COURSE  EXECUTION  ACCURACT 
SOT  5982.5  SCR  504.6  SC3  880.3 
RRT  -.6674  RRF  -.6692  RTF  .9921 
see  6003.8  R23  .0059  R13  -.9922 

SCI  5992.1  S02  375.2  THA  176.77 

flight  TI>C  208.00 


4.420 
TIME 
4 9 41 

2 25 
6 6 

3 1 
8 8 
3 9 


6 

47 

57 

41 

25 


OPA  -.78  RAP  349.85  ECC  1.367J 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

2782.6  '25.14  115.19 

3142.6  '17.39  138.70 

2383.7  '28.44  86.60 

3016.7  -14.32  128.00 

1981.2  -34.07  56.76 

2992.0  '9.40  123.26 

ORBIT  determination  ACCURACV 
ST  3404.2  SR  198.9  55  2195.9 

CRT  .3938  CRS  -.3651  CST  -.9995 

USA  4051.3  MSA  192.2  SSA  12.6 

Eli  3405.1  El2  182.8  AlF  1.32 

ARRIVAL  date  JUN  22  1969 


HELIOCENTRIC  CONIC 
RL  147.63  LAL  .00  LOL _ 63.81  VL 

RP  108.94  lap  '2.95  LOP  316.86  VP 

RC  110.446  GL  17.89  GP  6.25  ZAL 

Plane TocENTRic  conic 


90.00  3 14  21 

90.00  1 26  49 

100.00  5 18  47 

100.00  250 

no. 00  7 27  49 

nO.OO  2 12  31 

differential  corrections 

TOE  2.6669  TRA  3.6498  TC3-2.0614 
ROE  .1519  RRA  -.3049  RC3  .1784 
FOE  3.9924  FRA  9.8614  FC3-1  .9805 
0OE  2.6719  BRA  3.6625  0C3  2.0692 


DISTANCE  568.520 

27.793  gal  7.15  AZL  86.91  HCA  253.08  SHA  129.41 

37.562  GAP  5.80  AZP  90.90  TAL  J45.44  TAP  38.52 

38.80  ZAP  145.46  ETS  9.42  ZAE  125.89  £TE  174.32 


ECC  .18705  INC  3.0879  VI  30.180 
RCA  105.21  AP0153.62  V2  34.784 
ZAC  84.18  ETC  166.54  ClP'145.96 


OLA  27.65 

RAL  19.66 

RAO  6567.9 

VEL  12.032 

L'l  TIME 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

3399.09 

-22.70 

124.33 

252.24 

3749.29 

'13,97 

146.29 

246.69 

2997.96 

'26.56 

96.02 

253.45 

3625.66 

'10.36 

135.37 

246.64 

2594,32 

'33.17 

66.92 

254.99 

3602.06 

'4.61 

130.09 

243.35 

PTH  2.15  VHP 
INJ  AZMTH 
72.60 
65.12 

75.80 

61.80 
81.20 
56.09 


4.640  OPA  -.97  RAP  350.54  ECC  1.3850 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 110 

2799.1 

'24.67 

116.33 

2 29  15 

3149.3 

-17.21 

139.11 

6 6 45 

2396.0 

-26.27 

67.63 

3 5 26 

3025.7 

'14.05 

126.52 

0 10  59 

1994.3 

'34.02 

57.76 

3 12  33 

3002.1 

'9.03 

123.60 

0AU  .6471 
FAU  .05351 
0SP  19552 
FSP  '2954 


SCT  6146.9  SCR 
RRT  -.6008  RRT 
see  6165.4  R23 
SCI  6155.6  SC2 


477.6  SC3 
-.6017  RTF 
.0044  R19 


806.1 

.9918 

'.9918 


381.4  THA  177.32 


ST  3482.7  SR  217.6  SS  2100.4 
CRT  .5138  CRS  -.4868  CST  -.9995 
LSA  4068.2  MSA  195.8  SSA  12.7 
ELI  3484.5  EL2  186.6  AlF  1.84 


LAUNCH  DATE  NOV  26  1968 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  63.81  VL  27.779  GAL 

RP  108.94  lap  '3.04  LOP  320.03  VP  37.553  GAP 

RC  112.844  GL  17.66  CP  5.85  ZAL  38.21 

Plane TOCENTRIC  conic 

C3  24.602  VHL  4.960  DlA  27.66  RAL  20.35 

LNCH  AZMTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  ■ 3 16  40  3412.57  -22.42 

90.00  1 29  46  3760.52  -13.65 

100.00  5 21  16  3010.92  -26.36 

100.00  2 7 51  3637.41  -9.98 

no. 00  7 30  19  2607.02  -33.03 

no. 00  2 15  17  3614,07  -4.15 

differential  CORRECTIONS 
TOE  2.7788  TRA  3.8599  TC3-2.0045  BAU  .6614 
RCE  .1811  RRA  -.2857  RC3  .1612  FAU  .04737 

FOE  3.6837  FRA  5.5435  FC3-1 .6671  BSP  20133 

0OE  2.7847  BRA  3.8704  BC3  2.0110  FSP  '2714 

launch  date  NOV  26  1968 

HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  63.81  VL  27.764 

RP  108.93  LAP  '3.12  LOP  323.19  VP  37.544 

RC  115.239  CL  17.40  CP  5.50  ZAL  37.59 


Flight  time  210.00 

DISTANCE  574.483 

7.42  AZl  86.87  HCA  256.24  SMA  129.31 

6.25  AZP  90.75  TAL  144.82  TAP  4J .06 

ZAP  147.90  ETS  9.72  ZAE  124.69  ETE  174.71 


RAD  6568.0  VEL  12.082  PTH  2.16  VHP  4.871 
INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  INJ  TIME 
125.22  253.77  72.24  4 13  33 

146.95  250.16  64.95  2 32  26 

96.92  255.02  75.38  6 11  27 

136.04  248.27  61.68  3 829 

67.88  256,65  80.64  8 13  46 

130.72  244.72  56.04  3 15  31 

MID'COURSE  EXECUTION  ACCURACV 
SGT  6292.8  SCR  456.3  SG3  738.8 
RRT  -.5301  RRF  -.5300  RTF  .9914 
see  6309.3  R23  .0030  R13  -.9914 

SCI  6297.5  SC2  386.6  THA  177.79 

flight  TIME  212.00 

DISTANCE  580.409 

CAL  7.71  AZL  86.83  HCA  259.40  SMA  129.21 

GAP  6.7J  AZP  90.58  TAL  J44.18  TAP  43.58 


ARRIVAL  date  JUN  24  1969 


ECC  .19077  INC  3.1318  VI  30.180 

RCA  104.64  APO  153.98  V2  34.786 

ZAC  84.98  ETC  166.49  ClP'M8.38 

OPA  '1.04  RAP  351.37  ECC  1.4049 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2812.6  -24.64  117.25 

3160.5  '16.92  139.80 

2410.9  '28.11  88.56 

3037.4  '13.69  129.21 

2007.0  '33.97  58.77 

3014.1  '8.58  124.44 

ORBIT  DETERMINATION  ACCURACV 

ST  3548.0  SR  237.3  SS  2010.3 

CRT  .5970  CRS  -.571 5 CST  -.9995 

LSA  4079.9  MSA  199.1  SSA  12.7 

ELI  3550.8  EL2  190.2  AlF  2.29 

ARRIVAL  CATE  JUN  26  1969 


ECC  .19484  INC  3.1745  VI  30.180 
RCA  104.03  APO  154,38  V2  34.789 
ZAC  85.92  ETC  166.44  ClP-150.66' 


VHL  5.094 

OLA  27.64 

RAL  21 .04 

RAO  6566.0 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

3 20  13 

3423.20 

'22.20 

125.92 

1 31  46 

3776.15 

'13.20 

147.68 

5 24  27 

3022.70 

-26.16 

97.74 

2 10  14 

3651 .69 

-9.51 

136.86 

7 33  20 

2619.37 

'32.69 

68.82 

2 17  51 

3627.97 

'3.62 

131.45 

ZAP  150.19  ETS  10.04  ZAE  123.61  ETE  175.04 

5.116  DPA  'l.Ol  RAP  352.32  ECC  1.4270 


90.00 
90.00 
100.00 
100.00 
110.00 
no. 00 

DIFFERENTIAL  CORRECTIONS 
TOE  2.8878  TRA  4.0774  TC3-1 .9366  BAU  .6737 

ROE  .2094  RRA  -.2681  RC3  .1454  FAU  .04175 

FDE  3.4390  FRA  5.2580  FC3-1.3931  BSP  20667 

BOE  2.8954  BRA  4 .0862  BC3  1 .9420  FSP  -2497 


255.40 
251 ,65 
256.69 
249.75 
256.39 
246.15 


71.96 

64.72 

74.99 
61.53 
80.11 

55.99 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 17  16 

2823.2 

-24.46 

117.98 

2 34  44 

3176.1 

'16.50 

140.76 

6 14  50 

2422.7 

'27.96 

89.40 

3 116 

3051 .9 

'13.25 

130.05 

8 16  59 

2019.4 

-33.90 

59.73 

3 18  19 

3028.0 

'8.06 

125.18 

SCT  6422.3  SCR  439.6  SC3  677.8 
RRT  -.4568  RRT  -.4558  RTF  .9909 
see  6437.4  R23  .0017  R13  -.9909 

SCI  6425.5  SC2  390.9  THA  178.20 


ORBIT  OE termination  ACCURACY 
ST  3600.9  SR  256.7  SS  1925.3 

CRT  .6556  CRS  -.6314  CST  -.9995 

LSA  4066.4  MSA  202.1  SSA  12.8 

Eli  3604.9  El2  193.6  AlF  2.68 
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EARTH-VENUS  TRAJECTORIES  (VOL,  4,  1968-69  » 


tAUNCH  cate  NOV  ?S  1968 


rUGMT  TIME  214.00 


ARRIVAL  CATE  JUN  28  1969 


heliocentric  conic 

RL  147.63  LAL  .00  LOL  63.81  VL  27 JAS 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.536 

RC  117.630  CL  I7.n  OP  5.18  ZAl  36.94 

planetocentric  conic 


DISTANCE  586.296 

CAL  8,03  A7L  86.78  MCA  262.56  SMA  129.10  ICC  .19927  INC  3.2163  VI  30.180 

CAP  7.19  A7P  90.42  TAL  143.52  TAP  46.08  RCA  103.37  APO  154.83  V2  34,792 

ZAP  152.35  ET5  10.39  7AE  122.64  ETE  175.32  ZAC  86.99  ETC  166.40  CLP-152.80 


C3  27.445 

VHL  5.239 

CL A 27.60 

RAl  21.77 

RAO  6568.1 

VEL  12.199 

PTH  2.19 

VHP  5.373 

OPA  -.89 

RAP  353.38 

ECC  1 .4517 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 24  52 

3431 .35 

-22.03 

126.46 

257.14 

71.74 

4 22  3 

2831 .3 

-24 . 32 

118.53 

90.00 

1 32  55 

3795,84 

-12.62 

149.04 

253.18 

64.44 

2 36  11 

3195.8 

-15.96 

Ml  .95 

WO. 00 

5 28  18 

3033.45 

-25.97 

98.48 

258.44 

74%65 

6 18  51 

2433.4 

-27.82 

90.17 

• 

wo. 00 

2 12  11 

3668.97 

-8.96 

137.82 

251.27 

61  .36 

3 13  20 

3069.0 

-12.71 

131 .04 

IW.OO 

7 36  45 

2631 .47 

-32.74 

69.74 

260.21 

79.58 

8 20  36 

2031.5 

-33.83 

60.67 

no.oo 

2 20  13 

3643.72 

-3.02 

132.28 

247.64 

55.^3 

3 20  57 

3043.7 

-7,47 

126.02 

! 

differential  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE 

2.9958 

TRA 

4.3044 

TC3-1 .8581 

BAU 

.6835 

SCT  6537.9 

SCR 

426.7 

SC3 

622.8 

ST 

3643.9 

SR 

275.2 

SS 

1846.0 

ROE 

.2368 

RRA 

-.2514 

RC3  .1307 

fau 

.03659 

RRf  -.3823 

RRF 

-.3804 

RTF 

.9905 

CRT 

.6979 

CRS 

-.6749 

CST 

-.9995 

FOE 

3.2175 

FRA 

5.0026 

FC3-1 .1542 

BSP 

21131 

see  6551.8 

R23 

.0004 

RI3 

-.9905 

LSA 

4089.0 

MSA 

204.8 

SSA 

12.8 

1 

eoE 

3.0051 

BRA 

4.3118 

0C3  1.8627 

FSP 

-2296 

SCI  6539.9  SC2 

394.2 

THA 

178.57 

ELI 

5649.0 

El2 

196.6 

ALF 

3.03 

LAUNCH  DATE  NOV  26  1968 


HELIOCENTRIC  CONIC 


FLICHT  time  216.00 
DISTANCE  592.141 


ARRIVAL  DATE  JUN  30  1969 


RL  247.63 

LAL 

.00 

LOL  63.81 

VL  27.732 

CAL  8.37 

AZL  86.74 

MCA  265.73 

SHA  128.99 

ECC  .20408 

INC  3.2576 

VI 

30.180 

• 

RP  108.91 

LAP 

-3.25 

LOP  329.53 

VP  37.527 

CAP  7.68 

AZP  90.24 

TAL  142.84 

TAP  48.57 

RCA  102.66 

APO  155.31 

V2 

34 . 796 

RC  120.015 

CL 

16.80 

CP  4.90 

ZAL  36.28 

ZAP  154,38 

ETS  10.79 

ZAE  121.76 

ETE  175.57 

ZAC  88.16 

ETC  166.37 

CLP 

-154.82 

- 

PLANETOCENTRIC  CONIC 

r 

C3  29.114 

VHL 

5.396 

Ola  27.53 

RAl  22,52 

RAO  6568.2 

VEL  12.267 

PTH  2.21 

VHP  5.644 

OPA  -.69 

RAP  354.53 

ECC 

1.4791 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

3 

30  27 

3437.48 

'21*90 

126.86 

258.96 

71.58 

4 27  45 

2837.5 

-24.21 

118.95 

- 

90.00 

1 

33  17 

3819.17 

-11.93 

150.41 

254.73 

64.13 

2 36  56 

3219.2 

-15.32 

143.36 

100,00 

5 

32  43 

3043.33 

-25.79 

99.16 

260.27 

74.33 

6 23  27 

2443.3 

-27.69 

90.87 

100.00 

2 

13  42 

3688.55 

-8.32 

138.92 

252.84 

61.18 

3 15  11 

3088.5 

-12.10 

1 32 , 1 7 

- 

110.00 

7 

40  51 

2643.38 

-32.59 

^.63 

262. i I 

79.07 

8 24  35 

2043.4 

-33.76 

61  ,59 

110.00 

2 

22  24 

3661  .26 

-2.35 

133.19 

249. J7 

55.89 

3 23  25 

3061 .3 

-6.81 

126.95 

- 

differential  CORRECTIONS 
TOE  3.1056  TRA  4.5448  TC3-1.7677  0AU  .6895 

ROE  .2635  RRA  -.2353  RC3  .1170  FAU  .03169 

FOE  3.0202  FRA  4.7770  FC3  -.9423  6SP  21480 

80E  3.1168  BRA  4.5509  BC3  1.7716  FSP  -2105 


HIO-COURSE  EXECUTION  ACCURACV 
SCT  6643.2  SCR  416.7  SC3  573.4 

RRT  -.3076  RRF  -.3048  RTF  .9900  CRT 

SC6  6656,3  R23  -.0009  R13  -.9900  LSA  4090.6  MSA 

SCI  6644.5  SC2  396.4  THA  178.89  ELI  3686.4  El2 


ORBIT  DETERMINATION  ACCURACY 
ST  3680.3  SR  292.3  SS  1773,7 
.7292  CRS  -.7074  CST  -.9995 


207.2  SSA 
199.7  ALF 


12.8 

3.32 


LAUNCH  CATE  NOV  26  1968 


flight  TIME  218.00 


ARRIVAL  CATE  JUL  2 1969 


HELIOCENTRIC  CONIC 


DISTANCE  597.939 


RL  U7.63 

LAL 

.00 

L<X  63.81 

VL  27.716 

GAL  8.75 

AZL  86.70 

MCA 

268.89 

SMA 

128.87 

ECC  .20932 

INC 

3.2985 

VI 

3D. 180 

- 

RP  108.89 

LAP 

-3.3d' 

LOP  332.70 

VP  37.519 

CAP  8.19 

AZP  90.06 

TAL 

M2. 15 

TAP 

51  .04 

RCA  101 .90 

APO 

155.85 

V2 

34.8D0 

_ 

RC  122.394 

Cl 

16.45 

CP  4.64 

7Al  35.60 

ZAP  156.31 

ETS  11.23 

ZAE 

120.97 

ETE 

175.80 

ZAC  89.42 

ETC 

166.34 

CLP 

-156.74 

- 

PLANETOCENTRIC  CONIC 

C3  30.977 

VHL 

5.566 

OLA  27.44 

RAL  23.28 

RAC  6568.2 

VEL  12.343 

PTH 

2.23 

VHP 

5.929 

CPA  -.42 

RAP 

355.77 

ECC 

1 .5098 

LNCH  AZMTH 

LNCH  “time 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  RT  A^ 

iNj  AZMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

f 2 LAT 

INJ 

2 LONG 

r 

90.00 

3 

36  50 

3442.08 

-21  .80 

127.16 

260.88 

71  .46 

4 

34  12 

28A2.1 

24 . 1 3 

119.26 

90.00 

I 

33  0 

3845.68 

-11  .14 

151 .95 

256,32 

63.80 

2 

37  6 

3245.7 

M»58 

144 .95 

100.00 

5 

37  41 

3052.50 

-25.62 

99.79 

262.18 

74  .04 

6 

28  33 

2452.5 

- 

27.56 

91  .52 

100.00 

2 

M 50 

3710.48 

'7.60 

140.15 

254.44 

61  .00 

3 

16  41 

3110.5 

- 

11.4! 

1 33.43 

IW.OO 

7 

44  38 

2655.19 

-32.44 

7j  .52 

264 .08 

78.57 

8 

28  54 

2055.2 

- 

33.67 

62.50 

IW.OO 

2 

24  22 

3680 . 56 

-1  .62 

134.20 

250.76 

55.85 

3 

25  43 

3080.6 

-6.09 

127.97 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TDE 

3.21  M 

TRA 

4.7933 

TC3' 

1 .6756 

BAU 

.6953 

SCT 

6732.0 

SCR  409.0 

SC3 

528,1 

ST 

3703.3 

SR 

308.1 

SS 

1703.6 

ROE 

.2900 

RRA 

-.2192 

RC3 

.1045 

FAU 

.02745 

RRT 

-.2337 

RRF  -.2301 

RTF 

.9896 

CRT 

.7532 

CRS 

-.7323 

CST 

-.99.95 

FOE 

2.8368 

FRA 

4.5705 

FC3 

-.7671 

BSP 

21879 

SCB 

6744.4 

R23  -.0020 

R13 

-.9896 

LSA 

4082.6 

MSA 

209.3 

SSA 

12.7 

BCE 

3.2244 

BRA 

4.7983 

8C3 

1 .6789 

FSP 

-1941 

SCI 

6732.7 

SC2  397.6 

THA 

179.18 

ELI 

3710.6 

El2 

202.3 

ALF 

3.60 

LAUNCH  DATE  NOV  26  1968 
HELIOCENTRIC  CONIC 

RL  147.63  LAL  .00  LOL  63.8]  VL  27.698  CAL 

RP  108.88  LAP  -3.34  LOP  335.87  VP  37.511  CAP 

RC  124.766  CL  16.08  CP  4.4J  ZAl  34.91  ZAP 

Planetocentric  conic 


FLIGHT  TIME  220.00 


ARRIVAL  cate  JUL  A 1969 


DISTANCE  603.685 

9.15  A7L  86.66  MCA  272.05  SMA  128.75  ECC  .21502  INC  3.3394  VJ  30.180 

8. 71  A7P  89.88  TAL  MI. 46  TAP  53.51  RCA  lOl  .07  APO  156.44  V2  34  .805 

158.14  ETS  11.73  ZAE  120.24  ETE  176.00  ZAC  90.77  ETC  166.31  ClP-158.57 


C3  33.061 

VHL  5 . 750 

OLA  27.32 

RAL  24 .06 

RAO  6568.3 

VEL  12.427 

PTH  2.25 

VHP  6.231 

OPA  -.09 

RAP  357.08 

ECC  1.54^1 

UNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 43  50 

3445.62 

-21.72 

127.39 

262.88 

71.37 

4 41  15 

2845.6 

-24.06 

119.50 

90.00 

I 32  12 

3874.92 

-10.26 

153.64 

257.93 

63.46 

2 36  47 

3274,9 

-13.74 

146.70 

too. 00 

5 43  6 

3061  .12 

-25.46 

100.38 

264.16 

73.78 

6 34  7 

2461 .1 

-27.43 

92.13 

WO  .00 

2 15  37 

3734.65 

-6.80 

Ml  .50 

256.08 

60.82 

3 17  52 

3134 .6 

-10.64 

134 .81 

1 W .00 

7 49  3 

2666.96 

-32.27 

72.40 

266.11 

78.07 

8 33  30 

2067.0 

-33.58 

63.41 

IW.OO 

2 26  9 

3701 .58 

'.81 

135.30 

252.39 

55.83 

3 27  51 

3101 .6 

-5.29 

129.07 

cifferential 

. CORRECTIONS 

MIO- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  CE TERMINATION  ACCURACY 

TOC 

3.3187 

TRA 

5.0563 

TC3-1 .5771 

BAU 

.6983 

SCT 

6810.8 

SCR  403.0 

SC3 

487.2 

ST 

37J9.3 

SR 

322.3 

SS 

1638.7 

ROE 

.3161 

RRA 

-.2029 

RC3  .0928 

FAU 

.02353 

RRT 

-.1612 

RRF  -.1570 

RTF 

.9892 

CRT 

.7719 

CRS 

-.7519 

CST 

-.9995 

FOE 

2.6716 

FRA 

4.3870 

FC3  -.6161 

BSP 

22224 

SOB 

6822.7 

R23  -.0031 

R13 

-.989? 

LSA 

4071  .6 

MSA 

211.0 

SSA 

12.6 

ecE 

3.3337 

SRA 

5.0604 

BC3  1 .5798 

FSP 

-1791 

SCI 

6811.1 

5C2  397.7 

THA 

179.45 

Eli 

3727.7 

El2 

204.5 

ALF 

3.84 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  i 


launch  cate  NOV  27  1968 


flight  time  70.00 


arrival  date  FEB  5 1969 


HELIOCENTRIC  CONK 


RL 

147.60 

LAL 

.00 

LOL 

64.82 

VL 

15.051 

CAL 

RP 

107.60 

LAP 

1 .20 

LOP 

97.03 

VP 

29.916 

CAP 

RC 

93.090 

Cl 

1 .44 

CP 

-.73 

/AL 

64  .04 

ZAP 

DISTANCE  126.289 

33.37  A7L  87.75  MCA  32.23  SMA  84.44 
-54.81  A7P  88.10  TAt  172.01  TAP  204.24 
36.49  ETS  177.17  7AE  130.58  ETE  184.90 


PLANETOCENTRIC  conic 
C3  384.545  VHL  19.610  CLA  1.63  RAL 


LNCH  A7MTH 

LNCH 

TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 45 

38 

2866.51 

-28.31 

86.69 

90.00 

19  7 

51 

5409.40 

28.05 

248.25 

100.00 

8 7 

44 

2601 .69 

'29.89 

67.20 

100.00 

20  28 

26 

5149.46 

29.62 

229.01 

1 10.00 

9 17 

43 

2382.63 

'34.17 

50.51 

110.00 

21  34 

56 

4941 .28 

33.89 

212.81 

.15  RAO  6572.1  VEL  22.491  PTH  3.26  VHP  30.244 
INJ  RT  ASC  INJ  A7MTH 
90.38 
85.93 
90.50 
85.76 
90.84 
85.24 


ECC  .83239  INC  2.2451  VI  30.186 
RCA  14.15  APO  154.72  V2  35.218 
7AC  49.94  ETC  158.78  ClP  36.48 

OPA  '20.21  RAP  317.04  ECC  7.3286 


TC3 

-.1078 

BAU 

.5554 

RC3 

-.0071 

FAU  .01075 

FC3 

' .0242 

esp 

1995 

6C3 

.1080 

FSP 

-4  7 

differential  corrections 

TDE  '.9486  TRA-2.2415 
ROE' 1.3825  RRA  .7296 
FOE  .3843  FRA  .7583 
80E  1.6767  BRA  2.3573 

LAUNCH  DATE  NOV  27  1968 


heliocentric  conic 
RL  147.60  LAL  .00  LOL  64.82 

RP  107.58  LAP  1.37  LOP  100.27 

RC  90.872  GL  1.70  CP  -.75 

PLANETOCENTRIC  CONIC 
C3  353.878  VHL  18. 812  OLA  2.43  RAL 


266.32 
264.58 
266.31 
264 .45 
266.25 
264 .05 

MID-COURSE  EXECUTION  ACCURACV 
SOT  827.5  SCR  457.6  SG3  23.0 
RRT  -.0421  RHF 
see  945.7  R23 
SGI  827.9  see 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 33  25 

2266.5 

-27.96 

78.04 

20  38  I 

4809.4 

27.19 

239.69 

8 51  6 

2001 .7 

-29.50 

58.4  1 

21  54  16 

4549.5 

28.71 

220.32 

9 57  26 

1782.6 

-33.68 

41  .30 

22  57  18 

4341  .3 

32.86 

203.73 

ORBIT  DETERMINATION  ACCURACY 


.0375  RTF  -.6189 
.0000  R13  .6190 
457.1  THA  178.08 


ST 

340.0 

SR 

409.0 

SS 

341  .1 

CRT 

.7148 

CRS 

.7699 

CST 

.994  9 

LSA 

590.8 

MSA 

223.5 

SSA 

14.1 

ELI 

494.1 

El2 

196.8 

alf 

52.28 

ARRIVAL 

DATE 

FEB 

7 1969 

VL  15.865 
VP  30.343 
7AL  62.65 


FLIGHT  TIME  72.00 
CrSTANCE  131.575 

GAL  31. 7J  AZL  87. €3  MCA  35.47  SMA  85.81  ECC  .80718  INC  2.3694  VI  30.186 

CAP  -52.39  A/P  88.07  TAL  171.08  T>P  206.55  RCA  16.55  APO  155.08  V2  55.225 

ZAP  34.95  ETS  177.17  7AE  130.40  t(t  185.26  /AC  51.56  ETC  159-33  ClP  34.94 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 44  26 

2882.66 

-28.32 

87.87 

90.00 

19  18  29 

5376.09 

27.86 

245.84 

100.00 

8 6 54 

2616.64 

-29.09 

68.31 

100.00 

20  38  42 

5117,34 

29.43 

226.64 

110.00 

9 17  45 

2394.91 

-34.18 

51.47 

110.00 

21  44  21 

4911 .84 

33.70 

210.53 

1.33  RAD  6571.9  VEL  21.799  PTM  3.23 
INJ  RT  ASC  INJ  A/MTH 


OPA  -19.77  RAP  318.79  ECC  6.8239 


267.27 

2B4.68 

267.27 

264.52 

267.26 

264.01 


89.78 

84.73 

89.91 

84.52 

90.27 

83.90 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 32  28 

2282.7 

'28.05 

79.21 

20  48  5 

4776.1 

26.84 

237.32 

8 50  31 

2016.6 

'29.58 

59.52 

22  3 59 

4517.3 

28.36 

218.00 

9 57  40 

1794.9 

-33.77 

42.25 

23  6 13 

4311 .8 

32.49 

201 .51 

differential  CORRECTIONS 
TDE  -.9559  TRA-2.2656  TC3  -.1152 

ROE'1.3421  RRA  .7103  RC3  -.0082 

FDE  .4006  FRA  .7863  FC3  - .0263 

0OE  1.6477  BRA  2.3744  BC3  .1155 

LAUNCH  CATE  NOV  27  1966 
HELIOCENTRIC  CONIC 


ORBIT  DETERMINATION  ACCURACV 


BAU  .5464 
FAU  .01075 
BSP  2128 
FSP  -51 


SCT 

865.8 

SCR 

463.6 

SC3 

24.8 

ST 

357.6 

SR 

413.9 

SS 

357.1 

RRT 

-.0428  RRF 

.0383 

RTF 

-.6376 

CRT 

.7132 

CRS 

.7709 

CST 

.994  7 

sea 

982.1 

R23 

-.0001 

RI3 

.6377 

LSA 

611  .4 

MSA 

229.6 

SSA 

14.3 

SCI 

866.1 

SG2 

463.0 

THA 

178.16 

ELI 

507.3 

EL2 

204.5 

ALF 

50.81 

FLIGHT 

TIME 

74.00 

arrival 

CATE 

FEB 

9 1969 

RL 

14  7.60 

LAL 

.00 

LOL 

64.82 

VL 

16.633 

GAL 

RP 

107.56 

LAP 

1 .55 

LOP 

103.51 

VP 

30.759 

CAP 

RC 

88.659 

GL 

1 .97 

CP 

-.76 

ZAL 

61.30 

ZAP 

DISTANCE  136.996 

30.19  A/L  87.52  HCA  36.71  SMA  87.22 
'50.10  A/P  88.07  TAL  170.15  TAP  208.86 
33.44  ETS  177.17  7AE  130.28  ETE  185.63 


PLANETOCENTRIC  COMIC 
C3  325.837  VHL  18.051 


OLA 


3.22  RAL  2.46  RAO  6571.8 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

43  5 

2898.10 

'28.31 

89.00 

90.00 

19 

28  53 

5342.55 

27.63 

243.41 

100.00 

8 

5 56 

2630.89 

-29.09 

69.37 

100.00 

20 

48  44 

5085.00 

29.20 

224.26 

110.00 

9 

17  37 

2406.50 

'34.18 

52.37 

110.00 

21 

53  31 

4882.14 

33.46 

208.25 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9636  TRA'2.2904 
ROE'1.3014  RRA  .6903 
FOE  .4172  FRA  .8148 
BCE  1.6193  BRA  2.3922  8C3 

LAUNCH  DATE  NOV  27  1968 


TC3 

-.1229 

BAU 

.5369 

RC3 

'/0094 

FAU  .01076 

FC3 

' .0286 

BSP 

2261 

8C3 

.1232 

FSP 

-56 

VEL  21.146  PTH  3.20  VHP  28.140 
INJ  RT  ASC  INJ  A/MTH 
268.12  89.22 

264.72  83.54 

268.15  89.56 

264.52  83.29 

268.19  89.74 

263.90  82.57 

MID-COURSE  EXECUTION  ACCURACY 
SOT  905.9  SCR  469.0  SC3  26.7 
RRT  -.0433  RRF  .0390  RTF  -.6557 
see  1020.1  R23  -.0002  ftl3  .6558 
SCI  906.2  SC2  468.4  THA  178.25 


ECC  .78166  INC  2.4755  VI  30.186 
RCA  19.04  APO  155.39  V2  35.232 
/AC  53.20  ETC  159.86  CLP  33.43 

OPA  '19.31  RAP  320.56  ECC  6.3625 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 31  23 

2298.1 

-28.12 

80.34 

20  57  56 

4742.5 

26.45 

234 .94 

8 49  47 

2030.9 

'29.66 

60.57 

22  13  28 

4485.0 

27.96 

215.68 

9 57  44 

1806.5 

'33.84 

43.15 

23  14  54 

4282.1 

32.07 

199.29 

ORBIT  determination  ACCURACY 


flight  TIME  76.00 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64 .82 

RP  107.54  LAP  1.72  LOP  106.75 

RC  86.453  GL  2.25  GP  -.78 

PLANETOCENTRIC  CONIC 
C3  300.159  VHL  17.325  OlA  4.00  RAL  3.55  RAO  6571. 


DISTANCE  142.543 

VL  17.357  CAL  28.79  A/L  87.43  HCA  41 ,96  SMA  88.65 

VP  31.162  GAP  -47.94  A/P  88.09  TAL  169.22  TAP  211.18 

7AL  60.00  ZAP  31.95  ETS  177.16  7AE  130.22  ETE  186.02 


LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 41 

36 

2912.84 

'28.29 

90.07 

90.00 

19  39 

3 

5308.73 

27.35 

240.97 

100.00 

8 4 

49 

2644.44 

-29.07 

70.37 

100.00 

20  58 

31 

5052.37 

28.91 

221 .88 

iXO.OO 

9 17 

21 

2417.41 

-34.18 

53.23 

1 10.00 

22  2 

20 

4852.16 

33.17 

205.96 

7 VEL  20.530  PTH  3,17  VHP  27.151 
INJ  RT  ASC  INJ  A/MTH  INJ  TIME 


ST 

376.1 

SR' 

418.3 

SS 

373.5 

CRT 

.7118 

CRS 

.7718 

CST 

.994  5 

LSA 

632.6 

MSA 

235.5 

SSA 

14.5 

ELI 

521 .0 

El2 

212.1 

AlF 

49.26 

ARRIVAL 

CATE 

FEB 

11  1969 

ECC 

.75602 

INC 

2.5677 

VI 

30.186 

RCA 

21.63 

APO 

155.67 

V2 

35.238 

/AC 

54.88 

ETC 

160.36 

CLP 

31  .94 

OPA 

-18.83 

RAP 

322 . 34 

ECC 

5.9399 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

268.89 

264,70 

268.93 

264.45 

269.02 

263.72 


88.68 

82.35 

88.83 

82.07 

89.23 

81.24 


7 30  9 

21  7 32 

8 48  53 

22  22  44 

9 57  38 

23  23  21 


differential  CORRECTIONS  MID-' 

TOE  -.9711  TRA-2.3153  TC3  -.1308  BAU  .5266  SGT 

RCE'1.2606  RRA  .6694  RC3  '.0l07  FAU  .01078  RRT 

FOE  .4341  FRA  .8438  FC3  '.0311  BSP  2403  SOB 

0OE  1.5912  BRA  2.4101  BC3  .1312  FSP  -62  SCI 


COURSE  E^CUTION  ACCURACY 
947.4  SCR  473.7  SC3  28.7 
-.0438  RRF  .0396  RTF  -.6732 
1059.3  R23  -.0003  R13  .6735 

947.7  SC2  473.1  THA  178.33 


2312.8 
4708.7 

2044 .4 

4452.4 

1817.4 
4252.2 

ORBIT  OETERMINA 
ST  395.4  SR 
CRT  .7105  CRS 
LSA  654.6  MSA 
ELI  535.1  El2 


28.17 
26.00 
29.71 
27.52 
33.90 
31 .61 


81  .41 
232.56 
61  .57 
213.36 
43.99 
197.08 


TION  ACCURACY 
422.2  SS  390.2 
.7727  C$T  .9942 
241.1  SSA  14.7 
219.6  AlF  47.64 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69 


LAUNCH  CATC  NOV  21  1 


rtlCHT  TIME  78,00 


AfffflVAL  CATE  FEB  13  1969 


HELIOCENTRIC  CONIC 
ffl  U7.60  LAl  .00  LOL  64.62 

RP  107.53  LAP  1.66  LOP  109.99 

PC  64.254  CL  2.55  CP  -.61 

Plane TocENTRic  conic 

C3  276.617  VHL  16.632  CLA  4.77 


DISTANCE  IA6.209 

VL  16.036  CAL  27.49  A7L  67.35  MCA  45.20  SNA  90.10  ECC  .73040  INC  2.6469  VI  30.166 

VP  31  .553  CAP  '45.66  A7P  66.15  TAL  166.30  TAP  213.50  PCA  24.29  APO  155.91  V2  35.243 

7AL  56.75  7AP  30.49  ETS  177.15  7AE  130.24  ETE  166.43  7AC  56.57  ETC  160.63  CLP  30.46 

RAL  4.59  RAO  6571.6  VEL  19.946  PTH  3.14  VHP  26.166  DPA  -16.33  RAP  324.14  ECC  5.5524 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  CAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

39  56 

2926.90 

-26.26 

91.10 

269.57 

66.16 

7 26  44 

2326.9 

-26.22 

B2.44 

90.00 

19 

49  0 

5274.60 

27.01 

236.53 

264.61 

61.17 

21  16  55 

4674.6 

25.51 

230. IB 

100.00 

6 

3 33 

2657.30 

-29.65 

71.33 

269.62 

66.32 

6 47  50 

2057.3 

-29.76 

62.5  3 

100.00 

21 

6 6 

5019.42 

26.56 

219.49 

264.33 

60.65 

22  31  46 

4419.4 

27.02 

211  .03 

110.00 

9 

16  56 

2427.64 

-34.16 

54.02 

269.75 

66.76 

9 57  23 

1627.6 

-33,96 

44 .76 

110.00 

22 

11  13 

4621 .65 

32.64 

203.65 

263.49 

79.92 

23  31  34 

4221 .9 

31.10 

194 .66 

OIFFERENTJAL  CORRECTIONS 


MIO-COURSE  execution  ACCURACY 


OR8IT  DETERMINATION  ACCURACY 


TOE 

-.9769 

TRA- 

-2.3401 

TC3 

-.1369 

BAU 

.5157 

SCT 

990.6  SCR 

477.6 

SC3 

30.9 

ST 

415.7 

SR 

425,5 

SS 

407.2 

ROE- 

1 .2196 

RRA 

.6479 

RC3 

-.0122 

FAU 

.01062 

RRT 

-.0439  RRF 

.0400  RTF 

-.6901 

CRT 

.7069 

CRS 

.7736 

CST 

,9940 

* 

FOE 

.4514 

FRA 

.6733 

FC3 

-.0339 

BSP 

2549 

see 

1100.0  R23 

-.0005 

R13 

.16902 

L5A 

677.3 

MSA 

246.4 

5SA 

14.9 

BOE 

1 .5636 

BRA 

2.4262 

BC3 

.1394 

FSP 

-67 

SCI 

991. J SC2 

477.2 

THA 

176.42 

ELI 

549.9 

El2 

226.9 

alf 

45.94 

LAUNCH  DATE  NOV  27  1966 


Flight  time  ao.oo 


ARRIVAL  CATE  FE6  15  1969 


HELIOCENTRIC  CONIC 

RL  147.60  LAL  .00  LOt  64 .62  VL  16.660 

RP  107.52  LAP  2.04  LOP  113.23  VP  31.929 

RC  82.065  CL  2.66  CP  -.63  7At  57,54 

PLANETOCENTRK  CONIC 

C3  255.009  VHL  15.969  OLA  5.53  RAL  5,59 


DISTANCE  153.967 

CAL  26.26  A7L  67.26  HCA  46.45  SKA  91.57  ECC  .70493  INC  2,7215  VI  30.166 

CAP  -43.92  ATP  66.19  TAL  167.36  TAP  215,63  RCA  27.02  APO  156.12  V2  35.24  7 

TAP  29.04  ETS  177.12  7AE  130.32  ETC  166.66  7AC  56.30  ETC  161.29  ClP  29.03 

RAO  6971.9  VEL  19.599  PTH  3.10  VHP  25,251  OPA  -17.61  RAP  325.95  ECC  5.1966 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIKE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 36  10 

2940.29 

-26.23 

92.08 

270.15 

87.67 

7 27  JO 

2340.3 

-26.25 

63.4] 

90.00 

19  56  45 

5240.09 

26.63 

236.08 

264.45 

80.00 

21  26  5 

4640.1 

24.96 

227.60 

100.00 

6 2 7 

2669.50 

-29.62 

72.24 

270.22 

87,65 

8 46  36 

2069.5 

-29.80 

63,43 

i 

100.00 

21  17  26 

4966.11 

26.20 

217.09 

264.13 

79.64 

22  40  34 

4366.1 

26.46 

206.71 

- 

110.00 

9 16  21 

2437.19 

-34.15 

54.77 

270.39 

66.32 

9 56  56 

1637.2 

-34.00 

45.53 

110.00 

22  19  44 

4791  .19 

32.45 

201.35 

263.19 

78.60 

23  39  35 

4191  .2 

30.54 

192.65 

differential  CORRECTIONS 
TOC  -.9660  TRA-2.3639  TC3 
ROE-1,1766  RRA  .6256  RC3 
FOE  .4690  FRA  .9032  FC3 

60C  1.5566  BRA  2.4454  BC3  . 

LAUNCH  DATE  NOv  27  1966 

HELIOCENTRIC  CONIC 
RL  147.60  LAl  .00  LOL  € 
RP  107.50  LAP  2.19  LOP  11 

RC  79.667  CL  3.17  CP 

PLANETOCENTRIC  CONIC 
C3  235.160  VHL  15.335  OLA 
LNCH  A7MTH  LNCH  TIME  L'l  1 

90.00  6 36  11  2953, 

90.00  20  6 17  5205. 

100.00  60  31  2661. 

100.00  21  26  39  4952. 

110.00  9 15  36  2446. 

110.00  22  26  4 4760. 

differential  corrections 


BAU  .5036 
FAU  .01067 
BSP  2717 
FSP  -74 


VL  19.265 
VP  32.291 
TAl  56.39 

RAL  6.54 
INJ  LAT 
-26.19 
26.19 
-29.79 
27.76 
-34.13 
32.01 


HIO-COURSE  EXECUTION  ACCURACY 
SCT  1035.4  SCR  461.5  SC3  33.3 
RRT  -.0441  RRF  .0405  RTF  -.7064 
see  M41.6  R23  -.0006  R13  . 7064 

SCI  1035.7  SC2  460.7  THA  176.50 

flight  TIME  62.00 
distance  159.671 


ORBIT  DETERMINATION  ACCURACY 


RAO  6571.4  VEL  16.881  PTH  3.07  VHP  24.344 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
93.01  270.64  67.21  7 25  24 

233.62  264.24  76.63  21  35  3 

73,09  270.73  67.40  6 45  12 

214,66  263.66  76.45  22  49  11 

55.46  270.93  67.91  9 56  22 

199.03  262.63  77.30  23  47  24 

MID-COURSE  EXECUTION  ACCURACY 


ST 

436.7 

SR  428.2 

SS 

424.6 

_ 

CRT 

.7075 

CRS  .7745 

CST 

.9937 

L5A 

700.7 

MSA  251.3 

SSA 

15.1 

- 

Eli 

565.2 

El2  233.6 

alf 

44,21 

1 

ARRIVAL  DATE 

FEB 

17  1969 

I 

ECC 

.67973 

INC  2.7672 

VI 

30.166 

RCA 

29.60 

APO  156.26 

V2 

35.251 

TAC 

60.04 

ETC  161.72 

CLP 

27.60 

DPA 

-17.26 

RAP  327.76 

ECC 

4.6701 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2353.0 

-26.26 

64.35 

225,41 
64  .29 
206 . 36 
46.22 
190.44 


ORBIT  determination  ACCURACY 


TOE 

-.9931 

TRA- 

-2,3674 

TC3 

-.1555 

BAU 

.4914 

SCT 

1061.9 

SCR 

464.1 

SC3 

35.6 

ST 

456.7 

SR 

430.4 

55 

442,4 

ROE- 

1 .1375 

RRA 

.6032 

RC3 

-.0155 

FAU 

.01094 

RRT 

-.0440 

RRF 

.0405 

RTF 

-.7220 

CRT 

,7062 

CRS 

.7754 

CST 

.9935 

FOE 

.4672 

FRA 

.9336 

FC3 

-.0403 

BSP 

2690 

see 

1165.3  R23 

-.0006 

R13 

.7220 

LSA 

725.0 

MSA 

255.6 

SSA 

15,3 

BOE 

1.5100 

BRA 

2.4624 

0C3 

.1563 

FSP 

-61 

SCI 

1062.2 

SC2 

463.5 

THA 

176.59 

ELI 

561.2 

EL2 

240.5 

ALF 

42.43 

LAUNCH  DATE  NOV  27  1966 


flight  time  64.00 


ARRIVAL  CATE  FEB  19  1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  i 

RP  107.49  LAP  2.33  LOP  II 

RC  77.721  CL  3.51  CP 

PLANETOCENTRIC  CONK 
C3  216.915  VHL  14.726  OLA 


DISTANCE  165.652 

VL  19.654  CAL  24.03  A7l  67.15  HCA  54.94  SKA  94.52  ECC  .65469  INC  2.6475  VJ  30.166 

VP  32.637  CAP  -40.26  ATP  66.36  TAL  165.56  TAP  220.52  RCA  32.62  APO  156.42  V2  35.254 

TAl  55.26  TAP  26.21  ETS  177.02  7AC  130.70  ETE  167.79  TAC  61  .61  ETC  162.13  CLP  26.19 

RAL  7.44  RAO  6571.2  VEL  16.391  PTH  3.04  VHP  23.465  OPA  -16.70  RAP  329.60  ECC  4.5699 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 34  3 

2965.16 

-26.15 

93.69 

271 .04 

86.77 

7 23  26 

2365.2 

-26.30 

85.23 

90.00 

20  17  39 

5169.61 

25.70 

231.14 

263.96 

77.69 

21  43  49 

4569.6 

23.75 

223.02 

100.00 

7 56  45 

2691 .96 

-29.75 

73.90 

271.14 

66.97 

6 43  37 

2092.0 

-29.66 

65.10 

100.00 

21  35  36 

4918.25 

27.27 

212.26 

263.57 

77.26 

22  57  36 

4316.2 

25.24 

204,04 

110.00 

9 14  41 

2454.33 

-34.10 

56.11 

271.36 

67.53 

9 55  35 

1654.3 

-34.07 

46.66 

110.00 

22  36  12 

4726,63 

31.51 

196.71 

262.42 

. 76.01 

23  55  0 

4126.6 

29.27 

166.22 

differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE-1 .0027 

TRA-2.4124 

TC3 

-.1645 

BAU 

.4797 

SCT 

1131.9  SCR 

466.1 

SC3 

36,5 

ST 

462.6 

SR 

432.0 

SS 

460.9 

ROE-1 

.0964 

RRA 

.5603 

RC3 

-.0175 

FAU  .01102 

RRT 

-.0432  RRF 

.0403 

RTF  -.7369 

CRT 

.7055 

CRS 

.7764 

CST 

.9933 

FOE 

.5062 

FRA 

.9654 

FC3 

-.0440 

BSP 

3010 

sea 

1231.9  R23 

-.0013 

RJ3 

.7370 

LSA 

751.1 

MSA 

259.6 

SSA 

15.5 

BOE  1 

.4656 

BRA  2.4613 

0C3 

.1654 

FSP 

-66 

SCI 

1132.1  SC2 

465.6 

THA  176.70 

ELI 

596.6 

El2 

246.7 

ALF 

40.53 

212 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4 1968-69 


LAUNCH  DATE  NOV  27  1966 


FLUMT  TIME  86.00 


ARRIVAL  DATE  FEB  21  1969 


HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

-00 

LOL 

64.82 

VL 

20.391 

GAL 

RP 

107.48 

LAP 

2.47 

LOP 

122.97 

VP 

32 . 969 

GAP 

RC 

75,571 

GL 

3.85 

OP 

-.91 

ZAL 

34.22 

ZAP 

PLANETOCENTRIC 

CONIC 

C3 

200.142 

VHL 

14.147 

DLA 

7.77 

RAL 

0.30 

RAD 

DISTANCE  171.928 

23.00  A2t  87.10  MCA  50.19  5MA  96.00 
-38.57  A2P  88.47  TAL  164.71  TAP  222.89 
24.82  ETS  176.94  ZAE  131.00  ETE  188.29 


ECC  .63050  INC  2.9027  VI  30.186 
RCA  35.47  APO  156.52  V2  35.256 
ZAC  63,60  ETC  162.52  CLP  24.80 


.1  VEL  17.929  PTH  3.00  VHP  22.611  OPA  -16.12  RAP  331.44  ECC  4.2938 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 31  42 

2976.72 

-28.10 

94.74 

271.34 

66.35 

7 

21  19 

2376.7 

-20.31 

86.08 

90.00 

20  26  51 

5133.94 

25.16 

228.66 

263.63 

76.56 

21 

52  25 

4533.9 

23.(36 

220.61 

100.00 

7 56  46 

2702.29 

-29.71 

74.67 

271.46 

86.57 

8 

41  50 

2102.3 

-29.07 

65 .87 

IDO. 00 

21  44  27 

4883.61 

26.73 

209.02 

263.21 

76.09 

23 

5 50 

4283.6 

24.55 

201 .70 

no. 00 

9 13  35 

2461.97 

-34.08 

56.70 

271.74 

87.18 

9 

54  37 

1862.0 

-34.10 

47.46 

110.00 

22  44  9 

4696 . 69 

30.96 

194.38 

261.95 

74.73 

24 

2 25 

4096.7 

28.36 

186.01 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

accuracy 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .0306 

TRA- 

2.4549 

TC3  - 

.1773 

BAU 

.4773 

RDE-1 .0552 

RRA 

.5573 

RC3  - 

.0195 

FAU 

.01101 

FOE  . 5282 

FRA 

.9999 

FC3  - 

.0476 

BSP 

2699 

BOE  1.4750 

BRA 

2,5174 

BC3 

.1784 

FSP 

-90 

SGT 

RRT 

see 

S&l 


LAUNCH  DATE  NOV  27  1968 


FLIGHT  TIME 


467.4 

SG3 

41,5 

ST 

514.6 

SR 

432.6 

SS 

481.6 

.0390 

RTF 

-.7506 

CRT 

.7063 

CRS 

.7780 

CST 

.9935 

.0043 

R13 

.7506 

LSA 

784.3 

MSA 

262.9 

S5A 

15.0 

487.0 

THA 

178.92 

ELI 

623.5 

EL2 

252.3 

alf 

36.00 

88.00 

ARRIVAL 

DATE 

FEB 

23  1969 

^LIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64.82 

RP  107.48  LAP  2.59  LOP  126.22 

RC  73.439  GL  4.21  GP  -.95 

PLAhCTOCENTRIC  CONIC 
C3  184'662  VHL  13.589  DlA  8.51 


DISTANCE  178.080 

VL  20.896  GAL  22.02  AZL  87.05  MCA  €1.43  SMA  97.47 
VP  33.286  GAP  -36.94  AZP  88.59  TAL  163.84  TAP  225.28 
ZAL  53.22  ZAP  23.44  ETS  176,83  ZAE  131.39  ETE  188.81 


ECC  .60657  INC  2.9544  VI  30.186 
RCA  3r:35  APO  156.59  V2  35.258 
ZAC  65.40  ETC  162.89  CLP  23.42 


RAL  9.11  RAO  8571 .0  VEU  17,492  PTH  2.97  VHP  21.781  OPA  -15.53  RAP  333.28  ECC  4,0391 


LNCH  AZMTH 

LNCH  TIME 

L-I  TI»C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 29  10 

2987.66 

-28.05 

95.53 

271.55 

85.95 

7 18  57 

2387.7 

-28.32 

86.80 

90.00 

20  35  51 

5097 . 54 

24.56 

226.16 

263.24 

75.44 

22  0 49 

4497.5 

22.32 

218.20 

1CK3.00 

7 54  58 

2711.98 

-29.67 

75.39 

271.67 

86.20 

8 39  50 

2112.0 

-29.88 

66.59 

100.00 

21  53  4 

4848.44 

26.13 

207.38 

262.76 

74.94 

23  13  52 

4248.4 

23.81 

199.35 

110.00 

9 12  18 

2468.95 

-34.06 

57.25 

271.99 

86.86 

9 53  27 

1868.9 

-34.12 

48.00 

110.00 

22  51  54 

4664.24 

30.56 

192.05 

261.42 

73.47 

24  9 38 

4064.2 

27.79 

183.79 

DIFFERENTIAL  CORRECTIONS 


HID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.9579 

TRA-2.3995 

TC3 

-.1691  BAU 

.4210 

SGT  1190.5  SGR 

466.2 

SG3 

44.4 

ST 

507.1  SR 

433.4  SS 

493.0 

ROE-1. 0150 

RRA  .5330 

RC3 

-.0220  FAU 

.01161 

RRT  -.0546  RRF 

.0431 

RTF 

-.7674 

CRT 

.6916  CRS 

.7769  CST 

.9911 

FOE  .5383 

FRA  1.0228 

FC3 

-.0544  BSP 

4800 

SGB  1266.7  R23 

.0072 

R13 

.7674 

LSA 

764 r9  MSA 

268.0  SSA 

15.4 

BDE  1.3958 

BRA  2.4540 

BC3 

.1705  FSP 

-120 

SGI  1190^9  SG2 

467.4 

THA 

176.46 

Eli 

615.1  El2 

250.1  Alf 

38.57 

LAUNCH  DATE  NOV  27  1968 

Flight  time 

90.00 

arrival 

DATE  FEB 

25  1969 

HELIOCENTRIC  CONIC 


RL 

147,60 

LAL 

.00 

LOL 

64.62 

VL 

21 .372 

GAL 

RP 

1D7 .48 

LAP 

2.71 

LOP 

129.47 

VP 

33.587 

GAP 

RC 

71 .328 

GL 

4.59 

GP 

-.98 

ZAL 

52.25 

ZAP 

distance  184.322 

21.09  AZL  87.00  HCA  64.68  SMA  98.93 
-35.38  AZP  88.71  TAl  163.00  TAP  227.68 
22.08  ETS  176.70  ZAE  131.86  ETE  189,38 


ECC  .58325  INC  3.0030  VI  30.186 
RCA  41.23  APO  156.63  V2  35.259 
ZAC  67.22  ETC  163.24  ClP  22,06 


PLANETOCENTRIC  CONIC 
C3  170.470  VHL  13.056 

DLA  9.25 

RAL  9.88 

RAO  6570.8 

VEL  17.082 

PTH  2.93 

VHP 

20. 

.978 

DPA  -14.91 

RAP  335.12 

ECC  3.8055 

LNCH  AZMTH 

LN< 

:H  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

T 

26  25 

2996.16 

-26.00 

96.30 

271.67 

85.57 

7 

16 

23 

2398.2 

-28.32 

67 , 65 

90.00 

20 

44  45 

5060.55 

23.90 

223.65 

262.80 

74.35 

22 

9 

5 

4460.6 

21 .52 

215.78 

100.00 

7 

52  17 

2721,24 

-29.63 

76.07 

271 .01 

85.84 

8 

37 

3$ 

2121 .2 

-29.09 

67 .27 

100.00 

22 

1 34 

4812.73 

23.47 

204.93 

262.31 

73.81 

23 

21 

46 

4212.7 

23. D1 

197.00 

110.00 

9 

10  30 

2475.44 

-34.03 

57.75 

272.15 

86.56 

9 

52 

5 

1875.4 

-34.13 

48.51 

110.00 

22 

59  30 

4631.29 

29.69 

189.71 

260.85 

72,23 

24 

16 

41 

4031.3 

26.90 

161 . 56 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0080  TRA-2.4577  TC3  -.1868 

ROE  -.9740  RRA  .5099  RC3  -.0244 

FOE  .5647  FRA  1.0620  FC3  -.0585 

BDE  1.4017  BRA  2.5100  BC3  .1884 

LAUNCH  DATE  NOV  27  1968 


MID-COURSE  EXECUTION  ACCURACY 


-.1860 

BAU 

.4294 

SGT 

1273.0 

SGR 

480.0 

SG3 

47.9 

ST 

550.8 

SR 

432.0 

SS 

517.4 

-.0244 

FAU 

.01151 

RRT 

-.0442 

RRF 

.0401 

RTF 

-.7787 

CRT 

.6996 

CRS 

.7792 

CST 

.9921 

-.0585 

BSP 

3968 

SGB 

1365.9 

R23 

.0003 

R13 

.7788 

LSA 

827.9 

MSA 

269.5 

SSA 

15.8 

.1884 

FSP 

-110 

SGI 

1276.0 

SG2 

487.4 

THA 

178.86 

Eli 

649.6 

EL2 

262.2 

alf 

35.41 

FLIGHT 

TIME 

92.00 

ARRIVAL 

DATE 

FEB 

27  1969 

HELIOCENTRIC  CONIC 


DISTANCE  190.635 


RL  147.60 

LAL 

.00 

LOL  64.82 

VL  21.620 

GAL  20.20 

AZL  66.95 

HCA 

67.93 

SHA 

100.37 

ECC  .56053 

INC  3.0491 

RP  107.40 

LAP 

2.83 

LOP  132.72 

VP  33.874 

GAP  -33.86 

AZP  66.85 

TAL 

162.18 

TAP 

230.10 

RCA  44.11 

APO  156,64 

RC  69.241  GL  4.98 

PLAfCTOCENTRIC  CONIC 

GP  -1.02 

ZAL  51.34 

ZAP  20.73 

ETS  176.53 

ZAE 

132.42 

ETE 

189.97 

ZAC  69.05 

ETC  163.57 

C3  157.390 

VHL 

12.546 

DLA  9.96 

RAL  10.61 

RAO  6570.7 

VEL  16.695 

PTH 

2.89 

VHP 

20.197 

DPA  -14.26 

RAP  336.97 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

6 

23  26 

3008.23 

-27.94 

97.03 

271.69 

65.21 

7 

13  35 

2408.2 

-26.31 

90.00 

20 

53  29 

5022.96 

23.19 

221.12 

262.31 

73.26 

22 

17  12 

4423.0 

20.66 

100.00 

7 

49  43 

2729.99 

-29.58 

76.72 

271,64 

85.50 

6 

35  13 

2130.0 

-29.69 

100.00 

22 

9 54 

4776.43 

24.76 

202.47 

261.76 

72.70 

23 

29  30 

4176.4 

22.16 

110.00 

9 

9 9 

2481.39 

-34.01 

56.21 

272.22 

66.26 

9 

50  31 

1661.4 

-34.15 

110.00 

23 

6 57 

4597.80 

28.98 

187.37 

260.24 

71.02 

24 

23  34 

3997.6 

26.11 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0212  TRA-2.4815  TC3  -.1967  BAU  .4179 

RDE  -.9336  RRA  .4863  RC3  -.0271  FAU  .01165 

FOE  .5874  FRA  1.0976  FC3  -.0641  BSP  4023 

BDE  1.3836  BRA  2.5287  BC3  .1986  FSP  -127 


NID-COURSE  EXECUTION  ACCURACY 
SGT  1338.2  SGR  467.1  SG3  51.6 

RRT  -.0416  RRF  .0389  RTF  -.7910 

SGB  1422.2  R23  -.0010  R13  .7910 

SGI  1536.4  S^2  486.6  THA  179.00 


88.38 

213.35 
67.93 

194.64 
48.97 

179.36 

ORBIT  DETERMINATION  ACCURACY 


ST 

560.5 

SR 

431.7 

SS 

530.7 

CRT 

.7005 

CRS 

.7006 

CST 

.9920 

LSA 

660.0 

MSA 

271  .3 

SSA 

16.0 

ELI 

672.8 

ELZ 

265.6 

alf 

33.39 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  t968-69 


launch  CATC  NOV  Zf  196fl  TlICHT  TIME  94.00  ARRIVAL  CATC  MAR  I 1969 

HClIOCCNTRIC  conic  DISTANCE  197.015 

Rl  J47.60  LAL  .00  LOl  64.8?  VL  ??.?41  OAL  19.35  A/L  86.91  HCA  71.18  SNA  101.80  ECC  .53845  “INC  3.0931  VI  30.186 

RP  107.48  LAP  ?.93  LOP  135.97  VP  34.146  GAP  -3?. 44  A7P  89.00  TAL  161.37  TAP  ?32.55  RCA  46.99  APO  156.6?  V?  35.258 

RC  67.184  Gl  5,39  GP  '1.07  7AL  50.47  7AP  19.39  ETS  176.31  7AE  133.07  ETE  190.61  7AC  70.90  ETC  163.89  CLP  19.36 

planetocentric  conic 

C3  145.346  VHL  I?.056  ClA  10.70  RAU  U .?8  RAO  6570.6  VEL  16.330  PTM  ?.86  VHP  19.438  OPA  -13.64  RAP  338.8?  ECC  3.39?0 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

IN.1  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 20  13 

3017.88 

-27,89 

97.73 

27J .63 

84.86 

7 10  31 

2417.9 

-28.30 

89.09 

90.00 

21  2 6 

4984.71 

22.42 

218.58 

261.77 

72.23 

22  25  n 

4384.7 

19.78 

21D.91 

100.00 

7 46  54 

2738.31 

-29.54 

77.33 

271 .79 

85.18 

8 32  33 

2138.3 

-29.89 

68 .54 

100.00 

22  18  6 

4739.51 

23.99 

200.00 

T6I .21 

71.61 

23  37  5 

4139.5 

21  .26 

192.27 

110.00 

9 7 16 

2486.84 

-33.98 

58.64 

272.19 

86.03 

9 48  43 

1886.8 

-34 .16 

49. 4D 

110.00 

23  14  14 

4563.75 

28.20 

185.02 

259.57 

69.83 

24  30  17 

3963.7 

25.19 

177.14 

OirrERENTlAL  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 


TCE- 

'1  .0258 

TRA-2.4951 

TC3 

-.2044 

BAU 

.4014 

SOT 

1391.7  SCR 

485.4 

SC3 

55.6 

ST 

607.4  SR 

429.9 

SS 

559.9 

ROE 

-.8935 

RRA  .4627 

RC3 

-.0300 

FAU 

.01187 

RRT 

-.0406  RRF 

.0381 

RTF 

-.8031 

CRT 

.6998  CRS 

.7820 

CST 

.991  7 

FOE 

.6101 

FRA  1.1 332 

FC3 

-.0707 

BSP 

4293 

see 

1473.9  R23 

-.0010 

R13 

.8031 

LSA 

890.2  MSA 

272.8 

SSA 

16.1 

BOE 

1 .3604 

BRA  2.5376 

BC3 

.2066 

FSP 

-139 

SCI 

1391.9  SC2 

484.9 

THA 

179.08 

Eli 

693.9  El2 

268.8 

AlF 

31  ,63 

LAUNCH 

DATE  NOV  27  1968 

Plight  time 

96.00 

arrival 

CATE 

MAR 

3 1969 

heliocentric  CONIC  DISTANCE  203.457 


RL 

147.60 

LAL 

.00 

LOL 

64 

.82 

VL 

22. 

638 

CAL 

18.54 

ATL 

86.86 

HCA 

74.4? 

SNA 

103,21 

ECC 

.51704 

INC 

3.1354 

VI 

30.186 

RP 

107.48 

LAP 

3.02 

LOP 

139 

.22 

VP 

34. 

404 

CAP 

-31 .05 

ATP 

89.16 

tal 

160.59 

TAP 

235.02 

RCA 

49.85 

APO 

156, 

.58 

V2 

35.257 

RC 

65.159 

CL 

5.82 

CP 

-1 

.12 

TAL 

49 

.66 

TAP 

18.06 

ETS 

176.04 

TAE 

133.81 

ETE 

191 .29 

TAC 

7Z.75 

ETC 

164, 

.19 

CLP 

18.02 

Planetocentric  conic 

C3 

134.261 

VHL 

n .587 

o 

r 

> 

11 

.43 

RAL 

11 

.91 

RAO 

6570.4 

VEL 

15.987 

PTH 

2,8Z 

VHP 

18.701 

OPA 

-12.99 

RAP 

340. 

.67 

ECC 

3.2096 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

= 

90.00 

6 16  45 

3027.21 

-27.83 

98.41 

271 .47 

84.53 

7 7 12 

2427.2 

-28.29 

89.77 

: 

90.00 

21  10  36 

4945.78 

21.58 

216.03 

261.19 

71 .21 

22  33  2 

4345.8 

18.82 

208 . 4 5 

1 

100.00 

7 43  52 

2746.27 

-29.49 

77.92 

271 .65 

84.87 

8 29  38 

2146.3 

-29.89 

69.14 

1 

100.00 

22  26  n 

4701 .96 

23.16 

197.52 

260.60 

70.56 

25  44  33 

4102.0 

20.30 

189.89 

no. 00 

9 5 ID 

2491 .86 

-33.96 

59.03 

272.08 

85.81 

9 46  42 

1891 .9 

-34.16 

49.79 

* 

110.00 

23  21  22 

4529.13 

27.36 

182.68 

258.87 

68.66 

24  36  51 

5929.1 

24.22 

174 .9? 

differential  CORRECtiONS  MIO'CCURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .0352 

TRA 

-2.5114 

TC3 

-.2131 

6AU 

.3871 

SCT 

2452.9 

SCR 

482.9 

SC3 

59.9 

ST 

637.7 

SR 

4?7.4 

55 

582.4 

ROE 

-.8537 

RRA 

.4393 

RC3 

-.0331 

FAU 

.01209 

RRT 

-.0382 

RRT 

.0367 

RTF 

-.8143 

CRT 

.7003 

CRS 

.7835 

CST 

.991  5 

FDE 

.6346 

FRA 

1.1707 

FC3 

-.0780 

esp 

4454 

see 

1531 .1 

R23 

-.0018 

R13 

.8144 

LSA 

923.8 

MSA 

273.6 

SSA 

16.2 

BOE 

1.3418 

BRA 

2.5495 

6C3 

.2156 

FSP 

-150 

SCI 

1453.1 

SC2 

482.5 

THA 

179.18 

ELI 

718.3 

El2 

270.9 

ALF 

29.79 

LAUNCH 

DATE 

NOV 

27  1968 

Flight 

TIME 

98.00 

ARRIVAL 

CATE 

MAR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  209.956  

RL  J47.60  LAL  .00  LOL  64.8?  VL  23.011  GAL  17.76  A7l  86.8?  HCA  77.67  SMA  104.60  ECC  .49633  INC  3.1  764  VI  30.186 

RP  107.49  LAP  3.10  LOP  142.47  vP  34.649  CAP  -29.7?  A7P  89.3?  TAl  159.84  TAP  237.51  RCA  52.68  APO  156.51  V?  35  .254 

RC  63.173  CL  6.26  GP  'I.l7  7AL  48.89  7AP  16.73  ETS  175.69  7AE  134.66  ETE  \92^0Z  7AC  74.62  ETC  164.47  ClP  16.69 

Planetocentric  conic 

C3  124.058  VHL  11.138  DlA  12.16  RAL  12.50  RAD  6570.3  VEL  15.665  PTH  2.78  VHP  17.985  CPA  -12.53  RAP  342.51  ECC  3.04J7 


LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 13 

0 

3036.30 

-27.77 

99.06 

271.23 

84.20 

7 3 36 

2436.3 

-28,28 

90 .44 

90.00 

21  19 

1 

4906.13 

20.69 

213.47 

260.57 

70.23 

22  40  47 

4306.1 

17.81 

205 .98 

100.00 

7 40 

33 

2753.93 

-29.44 

78.48 

271  .42 

84.58 

8 26  27 

2153.9 

-29.88 

69.71 

100.00 

22  34 

9 

4663.73 

22.27 

195.02 

259.95 

69.53 

23  51  53 

4063.7 

19.29 

187.50 

llO.OO 

9 2 

49 

2496.51 

-33.93 

59.39 

271.87 

85.59 

9 44  26 

1896.5 

-34 .17 

50.15 

110.00 

23  28 

22 

4493.92 

26.47 

180.33 

258.13 

67.54 

24  43  16 

3893.9 

23.19 

1 72 . 70 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.0443  TffA-2.5255  TC3  -.2215  8AU  .3723  SOT  1515.9  SCR  479.6  SC3  64.5  ST  €69.1  SR  4?4.l  SS  605.8 

ROE  -.8144  RRA  .4l6l  RC3  -.0365  FAU  .01234  RRT  -.0356  RRT  .0352  RTF  -.8250  CRT  .7009  CR5  .7852  CST  .9913 

FOE  .6606  FRA  1 .2096  FC3  -.0861  BSP  4628  SC6  1590,0  R23  -.0026  R13  .8251  ISA  958.8  MSA  273.6  SSA  16,3 

80E  1.3243  BRA  2.5596  BC3  " .2245  FSP  -163  SCI  I5l6.0  SC?  479.3  THA  179.28  ELI  744.0  El2  27?. 0 alF  28.02 

LAUNCH  DATE  NOV  27  1968  FLIGHT  TIME  1CX3.00  ARRIVAL  CATE  MAR  7 1969 

HCLIOCENTRIC  CONIC  DISTANCE  216.507 

RL  147.60  LAL  .00  LOL  64 .82  VL  23.362  CAL  17.02  A7L  86.78  HCA  80.92  SMA  105.96  ECC  .47633  InC  3.2164  VI  30.186 

RP  107.50  LAP  3.18  LOP  145.7?  VP  34 .880  CAP  -28.43  ATP  89.49  TAL  159.11  TAP  240 .03  RCA  55.49  APO  156.43  V?  35.251 

RC  61.231  CL  6.7^  CP  -1.22  TAL  48.17  TAP  15.4?  ETS  175.24  TAE  135.61  ETE  192.81  TAC  76.49  ETC  164.74  CLP  15.37 

Planetocentric  ccnic 

C3  114.670  VHL  10.708  OLA  12.88  RAL  13.03  RAO  6570.2  VEL  15.363  PTH  2.75  VHP  17.290  CPA  -11.66  RAP  344.36  ECC  2,8872 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  JNJ  2 LAT  INJ  2 LONG 

90.00  6 8 58  3045.22  -27.70  99.7]  270,90  83.89  6 59  43  2445.2  -28.26  91.09 

90.00  21  27  21  4865.75  19.74  210.89  259.91  69.28  22  48  26  4265.7  16.75  203,49 

100.00  73658  2761 .38  -29.39  79.03  271.10  84.30  8 23  0 2161.4  -29.87  70.26 

100.00  22  42  1 4624.82  21.33  192.52  259.25  68.54  23  59  6 4024.8  18.22  185.10 

110.00  9 0 14  2500.85  -33.91  59.73  27J.58  85.39  941  55  1900.8  -34. J7  50.49 

no. 00  23  35  15  4458.12  25.52  177.98  257.36  66.44  24  49  33  3858.1  22.1  1 170.49 

DIFFERENTIAL  CCJ?RECTICNS  MID-COURSE  EXECUTION  ACCURACr  ORBIT  DETERMINATION  ACCURACY 

TOE- 1 .0506  TRA-2.5346  TC3  -.2286  6AU  .3558  SOT  1578.3  SCR  475.5  SC3  69.5  5T  700.3  SR  420.0  SS  629.9 

ROE  -.7756  RRA  .3932  RC3  -.0400  FAU  .01264  RRT  -.0333  RRF  .0336  RTF  -.8354  CRT  .7014  CRS  .7869  CST  .9911 

FOE  .6877  FRA  1 .2497  FC3  -.0954  BSP  4874  SCB  1648. 3 R23  -.0030  Rl3  .8354  LSA  994.3  MSA  273.1  SSA  16. 4 

60E  1.3058  BRA  2.5649  BC3  .2321  FSP  -178  SCI  1578.3  SC2  475,2  THA  179.37  ELI  769.8  El2  272.3  AlF  26.36 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  i 


LAUNCH  CATE  NOV  ^7  1 

HCLrOCENTffIC  CONIC 
RL  U7.60  LAL  .00  LOt 

RP  107.51  LAP  3.24  LOP  U6.97 

RC  59. 33^  CL  7.20  OP  -1.29 

PLANETOCENTRIC  CONIC 
C3  106.034  VHL  10.297  CLA  13.61 


Flight  time  io2.oo 
DISTANCE  223.103 

VL  23.692  OAL  16.31  A/L  86.74  HCA  84.16  SMA  107.29 

VP  35.098  GAP  '27.20  h7?  89.67  TAl  158.40  TAP  242.57 

ZAL  47.51  ZAP  14.11  ETS  174.67  ZAE  136.68  ETE  193.67 

RAL  13.53  RAO  6570.0  VEt  15.079  PTH  2.7l  VHP  16.615 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

6 4 36 

3054.08 

-27.64 

100.35 

270.48 

83.57 

6 

55  31 

90.00 

21  35  37 

4824.59 

18.73 

208.29 

259.21 

68.37 

22 

56  1 

100.00 

7 33  6 

2768,70 

-29.34 

79.57 

270.69 

84.02 

8 

19  15 

100.00 

22  49  48 

4585.20 

20.32 

190.01 

258.53 

67.59 

24 

6 14 

110.00 

8 57  23 

2504.95 

-33.89 

60.04 

271,20 

85.21 

9 

39  8 

no. 00 

23  42  0 

4421 .72 

24.50 

175.64 

256.56 

65.39 

24 

55  42 

arrival 

DA 

TE 

MAR 

9 1969 

ECC 

.45705 

INC 

3.2556 

VI 

30,186 

RCA 

58 

.25 

APO 

156 

.32 

V2 

35.248 

ZAC 

78 

.37 

ETC 

164 

.99 

CLP 

14  .05 

OPA 

'10 

.98 

RAP 

346 

.19 

ECC 

2.74  50 

PO 

CST 

TIM 

INJ 

2 

lat 

INJ 

Z LONG 

2454 

.1 

- 

28.. 

24 

91  .74 

4224.6 

2168.7 
3985.2 
1904.9 

3821.7 


15.63 

-29.86 

17.10 

-34,18 

20;98 


200.99 

70.80 
182,69 

50.81 
168.27 


differential  corrections 


LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00 

RP  107.52  LAP  3.29 

RC  57.501  GL  7.71 

PLANETOCENTRIC  CONIC 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


TC3 

-.2351 

BAU 

.3391 

RC3 

-.0438 

FAU 

.01297 

FC3 

-.1059 

BSP 

5120 

BC3 

.2392 

FSP 

-194 

LOL 

64.82 

VL 

24 .001 

LOP 

152.23 

VP 

35.303 

GP 

-1 .36 

ZAL 

46.89 

OLA 

14.34 

RAL 

13.97 

L-I 

TIME 

INJ  LAT 

3063.00 

-27.57 

21  4 3 50  4 782.64 

7 28  55  2776.00 

22  57  32  4544.87 

8 54  17  2508.90 


23  48  39  4384.74 

differential  CORRECTIONS 
TOE'1.0638  TRA-2.5462  TC3  '.2410 
ROC  -.6995  RRA  .3487  RC3  -.0478 
FDE  .7475  fra  1.3351  FC3  -.1178 
80E  1.2732  BRA  2.5700  0C3  .2457 

LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64 .82 

RP  107.54  LAP  3.33  LOP  155.47 

RC  55.726  GL  8.23  GP  'I .43 

PLANETOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1642.5  SCR  470.6  SC3  75.0 

RRT  -.0308  RRF  .0319  RTF  -.8451 

SC6  1708.6  R23  -.0056  R13  .8451 

SGI  1642.6  SC2  470.4  THA  179.45 

flight  time  104.00 

DISTANCE  229.741 

GAL  15.62  4ZL  86.71  Ha  87.41  SMA  108.58 

GAP  -26.00  ATP  89.85  TAL  157.73  TAP  245.14 

ZAP  12.80  ETS  173.93  ZAC  137.86  ETE  194.62 

RAO  6569.9  VEL  14.813  PTH  2.68  VHP  15.960 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
100.99  269.99  83.26  6 50  58 

17.66  205.66  258.49  67.50  23  3 33 

-29.29  60.11  270.21  63.74  6 15  II 

19.25  167.49  257.76  66.66  24  13  17 

-33.66  60.35  270.74  65.03  9 36  5 

23.44  173.30  255.73  64.37  25  I 44 

MIO-COURSE  EXECUTION  ACCURACV 
0AU  .3222  SGT  1706.2  SGR  464.6  SG3  60.9 

FAU  .01335  RRT  -.0260  RRF  .0301  RTF  -.8544 

eSP  5375  SCO  1770.3  R23  -.0042  R13  .8544 

FSP  -211  SGI  1708.2  SG2  464.7  THA  179.53 

Flight  time  106.00 
DISTANCE  236.416 

VL  24.292  gal  .14.97  AZL  86.67  HCA  90.65  SMA  109.85 

VP  35.496  GAP  -24.85  AZP  90.04  TAL  157.09  TAP  247.74 

ZAL  46.33  ZAP  11.50  ETS  172.97  ZAE  139.15  ETE  195.65 


ORBIT  determination  ACCURACY 


C3  90.795 

VHL  9 

.529 

OLA 

15.07 

RAL  14.36 

RAO  6569.8 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 54 

52 

3072.08 

-27.49 

101.65 

90.00 

21  52 

2 

4739.86 

16.52 

203.05 

100.00 

7 24 

23 

2783.38 

'29.23 

80.65 

100.00 

23  5 

12 

4503.79 

18.13 

184.96 

110.00 

8 50 

52 

2512.78 

-33.84 

60.65 

110.00 

23  55 

12 

4347.16 

22.31 

170.96 

2.64  VHP  15.324 
AZMTH  INJ  TIME 
6 46  4 

23  II  2 

8 10  47 

24  20  16 

9 32  45 

25  7 40 


differential  corrections 


TOE-1 

.0711 

TRA' 

-2.5488 

TC3 

-.2460 

BAU 

.3053 

ROE  - 

.6624 

RRA 

.3272 

RC3 

-.0521 

FAU 

.01376 

FOE 

.7808 

FRA 

1 .3809 

FC3 

-.1312  83P 

5626 

60E  1 

.2593 

BRA 

2.5697 

BC3 

.2515 

FSP 

-231 

LAUNCH  DATE  NOV  27  1 968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64.82 

RP  107.56  LAP  3.36  LOP  158-72 

RC  54.021  GL  8.78  GP  -1.52 

PLANETOCENTRIC  CONIC 


VL  24.565 
VP  35.678 
ZAL  45.82 


VEL  14.565  PTH 
INJ  RT  ASC  INJ 
269.41  82.94 

257.74  66.67 

269.65  83.46 

257.00  65.82 

270.20  84.85 

254.88  63.40 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1775.9  SGR  458.3  SG3  87.4 

RRT  -.0250  RRF  .0282  RTF  -.8631 

see  1834.0  R23  -.0051  R13  .8632 

SGI  1775.9  SG2  458.1  THA  179.60 

flight  TIME  108.00 

OISTANCE  243.123 

CAL  14.35  AZL  86.63  HCA  93.90  SMA 
CAP  -23.74  ATP  90.23  TAL  156.49  TAP  i 
ZAP  10.20  ETS  171.68  ZAE  140.57  ETE 


C3  84.093 

VHL  9.170 

OLA  15.80 

RAL  14.71 

RAO  6569.6 

VEL  14.333 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 49  26 

3081 .48 

-27,41 

102.32 

268.77 

90.00 

22  0 15 

4696.22 

15.33 

200.41 

256.97 

100.00 

7 19  31 

2790.97 

-29.17 

81.20 

269.01 

100.00 

23  12  51 

4461 .96 

16.94 

182.42 

256.20 

110.00 

8 47  10 

2516.70 

-33.82 

60.95 

269.59 

110.00 

0 5 36 

4309.00 

21.13 

168.63 

254.01 

PTH  2.61 
INJ  AZMTH 
82.61 
65.90 
83.17 
65.00 
84,67 
62.48 


VHP  14.706 
INJ  TIME 
6 40  47 

23  18  31 

8 6 2 

24  27  13 

9 29  7 

1 17  25 


DIFFERENTIAL  CORRECTIONS 
TOE-1.0812  TRA-2.5514  TC3  -.2513  BAU  .2896 

ROE  -.6259  RRA  .3063  RC3  -.0565  FAU  .01420 

FOE  .8171  FRA  1.4296  FC3  -.1462  BSP  5819 

60E  1.2493  6RA  2.5697  BC3  .2576  FSP  -250 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1847.6  SCR  450.9  SG3  94.4 

RRT  -.0211  RRF  .0260  RTF  -.8713 

see  1901.8  R23  -.0064  R15  .8713 

SGI  1847.6  SG2  450.7  THA  179.69 


ST  732.7 

SR 

415.1 

ss 

655.1 

CRT  .7021 

CR$ 

.7888 

CST 

.9^9 

L5A  1031.5 

MSA 

272.0 

SSA 

16.5 

ELI  797.1 

El2 

271  .7 

alf 

24.76 

ARRIVAL 

DATE 

HAR 

11  1969 

ECC  .43851 

INC 

3.2944 

VI 

30.186 

RCA  60.97 

APO 

156.20 

V2 

35.243 

ZAC  80.25 

ETC 

165.23 

CLP 

12.73 

OPA  '10.30 

RAP 

348.03 

ECC 

2.6144 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

2463.0 

- 

28.21 

92.39 

4182.6 

14.45 

1 

198.4  7 

2176.0 

- 

29.85 

71  .35 

3944.9 

15.93 

leo.ti 

1908.9 

- 

34.18 

51 .12 

3784.7 

19.79 

166.05 

ORBIT  DETERMINATION  ACCURACY 

ST  766.1 

SR 

409.5 

ss 

681 .5 

CRT  .7032 

CRS 

.7908 

CST 

.9907 

LSA  1070.4 

MSA 

270.2 

SSA 

16.6 

ELI  825.6 

EL2 

270.2 

alf 

23.23 

arrival 

CATE 

MAR 

13  1969 

ECC  .42070 

INC 

3.3330 

VI 

30.186 

RCA  63.63 

APO 

156. D6 

V2 

35.238 

ZAC  82.13 

ETC 

165.46 

ClP 

11  .41 

OPA  -9.61 

RAP 

349.86 

ECC 

2.4943 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2472.1 

- 

28.19 

93.05 

4139.9 

13.22 

195.93 

2183.4 

- 

29.83 

71  .89 

3903.8 

14.71 

177.83 

1912.8 

■34.18 

51  .42 

3747.2 

18.56 

163.84 

ORBIT  DETERMINATION  ACCURACY 

ST  801.1 

SR 

403.0 

SS 

709.3 

CRT  .7046 

CRS 

.7930 

CST 

.9905 

LSA  HI  1 .4 

MSA 

267.7 

SSA 

16.6 

ELI  855.8 

EL2 

267.6 

alf 

21  .75 

ARRIVAL  CATE 

HAR 

15  1969 

ECC  .40362 

INC 

3.3716 

VI 

30.186 

RCA  66.24 

APO 

155.90 

V2 

35.232 

ZAC  84.01 

ETC 

165.67 

CLP 

10.09 

OPA  -8.93 

RAP 

351 .68 

ECC 

2.3840 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2481  .5 

-28 . 1 5 

93-73 

4096.2 

11.94 

193.37 

2191 .0 

-29.81 

72.46 

3862.0 

13.43 

175.39 

1916.7 

-34.18 

51  .73 

3709.0 

17.27 

161  .62 

ORBIT  DETERMINATION  ACCURACY 

ST  838.8 

SR 

395.6 

SS 

739.0 

CRT  . 7069 

CRS 

.7954 

CST 

.9905 

LSA  1155.9 

MSA 

264  .4 

SSA 

16.7 

ELI  889.0 

EL2 

264.0 

alf 

20.31 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69 


LAUNCH  CATE  NOV  27  196fl  FlIOHT  TIME  llO.OO  ARRIVAL  CATE  HAff  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  ?49.857 


RL  147.60 

LAL 

.00 

LOL  64.82 

VL  24 .821 

cal  13.75 

a7l  86.59 

HCA 

97.14 

SMA 

112.26 

ECC 

.387^7 

INC 

5.4105 

VI 

30.166 

RP  107.56 

LAP 

3.38 

LOP  161 .97 

VP  35.648 

CAP  '22.67 

A7P  90.42 

tal 

155.90 

TAP 

253.04 

RCA 

68.76 

APO 

155.73 

V2 

35.226 

RC  52 . 393 

CL 

9.35 

OP  -1.61 

7al  45.37 

7AP  8,91 

ETS  169.92 

7AE 

U2.U 

ETE 

198.09 

7AC 

85.89 

ETC 

165.87 

CLP 

6.76 

PlANETOCENTRIC  CONIC 

C3  77.940 

VHL 

8.828 

CLA  16.54 

RAL  15.01 

RAC  6569.5 

VEL  J4,j I7 

pth 

2.57 

VHP 

14.106 

CPA 

-8.25 

RAP 

353.49 

ECC 

2.2627 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INj 

1 2 lAT 

INJ 

2 LONG 

90.00 

5 

43  34 

3091.33 

-27.32 

103.03 

268.04 

82.26 

6 

35  5 

2491  .3 

•28.11 

94  .45 

90.00 

22 

6 29 

4651 .69 

14.07 

197.74 

256.18 

65.17 

23 

26  0 

4051  .7 

10.61 

190.76 

100.00 

7 

14  15 

2798.90 

-29.11 

81 .78 

268.31 

82.67 

8 

0 54 

2196.9 

•29.79 

73.05 

100.00 

23 

20  29 

4419.36 

15.70 

179.87 

255.38 

64.23 

24 

34  8 

3819.4 

12.10 

J 72.92 

no. 00 

8 

43  8 

2520.76 

-33.79 

61-27 

268.92 

64.49 

9 

25  9 

1920.8 

•34.18 

52.05 

110.00 

0 

12  0 

4270 .26 

19.89 

166.31 

253.13 

61  .61 

1 

23  11 

3670.3 

15.94 

159.41 

OIFFEffENTIAL  CORRECTIONS  MIC-COURSC  CXECUTION  ACCURACY  OR8IT  OETERHINATICN  ACCURACY 

TD€-i,089?  TRA-2.5490  TC3  -.2544  0AU  .2727  SCT  1918.3  SCR  442.6  SC3  102.1  ST  876.3  SR  387.4  SS  770.0 

ROE  -.5901  RRA  .286^  RC3  -.0612  FAU  .01471  RRT  -,0l78  RRF  .0241  RTF  -.8791  CRT  .7090  CRS  .7978  CST  .9903 

FOE  .8561  FRA  1.4805  FC3  -.1634  6SP  6072  SCO  1968.7  R23  -.0076  R13  .8792  LSA  1201.2  MSA  260.6  S5A  16.8 

BOE  1.2388  BRA  2.5650  6C3  .2617  FSP  -273  SCI  1918.3  SC2  442.5  ThA  179.75  tLl  922.3  El2  259.6  AlF  18.96 

LAUNCH  DATE  NOV  27  1968  FLIGHT  TIME  112.00  ARRIVAL  CATE  MAR  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  256.614 


RL  147.60 

LAL  .00 

LOL  64.82  VL  25.0ei 

CAL  13.17 

ATl  86.55  HCA  100.38 

SMA  113.41 

ECC  .37165 

INC  3.4500 

VI 

30.186 

r 

RP  207.60 

LAP  3.39 

LOP  165.22 

VP  36.008 

CAP  -21.63 

ATP  90.62 

TAL  155.35 

TAP  255.73 

RCA  71  .26 

APO  155.56 

V2 

35.219 

RC  50.852 

CL  9.95 

CP  -1 .72 

TAL  44.97 

TAP  7.62 

ETS  167.44 

TAE  143.78 

ETE  199.54 

7 AC  67.76 

ETC  166.06 

CLP 

7.43 

PLANETOCENTRIC  CONIC 

_ 

C3  72,295 

VML  8.503 

OLA  17.29  RAL  15.25 

RAD  6569.4 

VEL  13.916 

PTH  2.54 

VHP  13.525 

OPA  -7.58 

RAP  355.30 

ECC 

2.1898 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

“ 

90.00 

5 37  14 

3101.83 

-27.23 

103.78 

267.26 

81.90 

6 26  56 

2501  .6 

-28.07 

95.22 

90.00 

22  16  46 

4606.22 

12.75 

195.05 

253.38 

64.50 

23  33  33 

4006.2 

9.22 

1 88 . 1 6 

100.00 

7 8 34 

2807.32 

-29.03 

82.40 

267.54 

82.56 

7 55  21 

2207.3 

-29.76 

73.67 

100.00 

23  28  8 

4375.96 

14.39 

177,30 

254.55 

63.52 

24  41  4 

3776.0 

10.72 

1 70  .44 

110.00 

8 38  46 

2525.08 

-33.76 

61.60 

268.17 

84,29 

9 20  51 

1925.1 

-34.18 

52.38 

110.00 

0 18  21 

4230.96 

18.60 

163.99 

252.24 

60,79 

J 26  52 

3631  .0 

14.57 

157.20 

differential  corrections 

MIO'COURSC  CXCCUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .0976 

TRA-2.5440 

TC3  -.2560  0AU  .2555 

SCT  1990.0  SCR  ^ 

433.5  SC3  1 

110.5 

ST  915.0 

SR  378.3 

SS 

802.8 

1 

ROE  -.5550 

RRA  .2669  RC3  -.0660 

FAU  .01527 

RR  T 

.0147  RRT 

.0225  RTF  - 

.6666 

CRT  .7114 

CRS  .8004 

CST 

.9903 

FOE  .8983 

FRA  1.5343 

FC3  -.1829 

BSP  6333 

see  2036.7  Ki  - 

.0089  R13 

.6666 

LSA  1246.6 

MSA  256.2 

SSA 

16.8 

1 

60E  1.2299 

BRA  2.5579 

BC3  .2644 

FSP  -298 

SCI  1990.0  SC2  - 

433.5  THA  179.81 

Eli  957.0 

EL2  254.2 

AlF 

17.67 

LAUNCH  DATE  1 

«0V  27  1968 

Flight  time  iia.oo 

ARRIVAL  DATE 

MAR 

21  1969 

heliocentric  CONIC 

distance  263. 

391 

RL  147.60 

LAL  .00 

LOL  64.82 

VL  25.286 

GAL  12.63 

ATL  86.51 

HCA  103.62 

SMA  114.52 

ECC  .35674 

INC  3.4902 

VI 

30,186 

RP  107.62 

LAP  3.39 

LOP  168.46 

VP  36.157 

CAP  -20.63 

ATP  90.82 

tal  154.84 

TAP  256.46 

RCA  75.66 

APO  155.37 

V2 

35  .21  I 

RC  49.405 

CL  10.57 

CP  -1.83 

TAL  44.62 

TAP  6.36 

ETS  163.80 

TAE  145.57 

ETE  201.19 

TAC  89.63 

ETC  166.24 

CLP 

6.09 

PLANETOCENTRIC  CONIC 

C3  67.121 

VHL  8.193 

CLA  18.04 

RAL  15.45 

RAO  6569.3 

VEL  13.729  pth  2.51 

VHP  12.961 

OPA  -6.92 

RAP  357.09 

ECC 

2.1046 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 30,25 

3113.16 

-27.11 

104.59 

266.40 

61.51 

6 22  16 

2513.2 

-28.01 

96.04 

90.00 

22  25  10 

4559.74 

11  .38 

192.33 

254.57 

63.89 

23  41  10 

3959.7 

7.78 

185.50 

lOO.OD 

7 T ZB 

2816.40 

-28.95 

63.06 

266.70 

82.22 

7 49  23 

2216.4 

-29.73 

74  .3A 

100.00 

23  35  50 

4331.73 

13.04 

174.72 

253.72 

62.86 

24  48  1 

3731  .7 

9.30 

167.93 

110.00 

8 34  3 

2529.79 

-33.73 

61.97 

267.37 

84.06 

9 16  12 

1929.8 

-34 .18 

52.75 

no.oD 

0 24  39 

4191 .10 

17.26 

161 .67 

251.34 

60.03 

I 34  30 

3591.1 

13.15 

154 .98 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1068  TRA-2.5368  TC3  -.2564  6AU  .2387  SCT  2063.2  SCR  423.7  SC3  119.7  ST  955.3  SR  368.2  SS  837.7 

ROE  -.5206  RRA  .2484  RC3  - .071 1 FAU  .01589  RRT  -.0117  RRF  .0213  RTF  -.8956  CRT  .7141  CRS  .8030  CST  .9902 

FOE  .9444  FRA  1.5914  FC3  -.2050  0SP  6587  SC6  2106.3  R23  -.0104  R13  .8936  LSA  1298.7  MSA  25J  .2  SSA  16.8 

BDE  1.2231  BRA  2.5489  BC3  .2661  FSR  -325  SCI  2063.3  SC2  423.6  THA  179.86  ELI  993.3  El2  247.9  AlF  16.44 

LAUNCH  DATE  NOV  27  1968  FLIGHT  TI>C  116.00  ARRIVAL  DATE  MAR  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  270.183 

RL  147.60  LAL  .00  L<X  64 .82  VL  25.497  CAL  12.10  A2t  86.47  HCA  106.86  SNA  115.58  ECC  .34252  INC  3.5316  VI  30.186 

RP  107.65  LAP  3.38  LOP  171.71  VP  36-297  CAP  -19.66  ATP  91.03  TAl  154.56  TAP  261 ,22  RCA  75.99  APO  155.17  V2  35.202 

RC  48.064  Gl  11.21  OP  -1.96  2AL  44.33  TAP  5.12  ETS  158.12  TAE  147,47  ETE  203.09  2AC  91.48  ETC  166.41  ClP  4,73 

PlANETOCENTRIC  CONIC 

C3  62.582  VHL  7.898  DUA  18.80  RAL  .15.60  RAO  6569.2  VEL  13.555  PTH  2.48  VHP  12.413  CPA  -6.27  RAP  358.88  ECC  2.0267 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

iNJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

90.00 

5 

23  2 

3125.54 

-26.99 

ids. 48 

265.49  81.08 

6 15 

8 

2525.5 

27.94 

96. 9A 

90.00 

22 

33  43 

4512.16 

9.9i 

189.58 

253.76  63.35 

23  48 

55 

3912.2 

6.28 

182.81 

100.00 

6 

55  49 

2626.32 

-28.66 

83.78 

265.81  81.85 

7 42 

56 

2226.3 

29.69 

75.08 

100-00 

23 

43  36 

4266.63 

n.62 

172.12 

252.88  62.26 

24  55 

3 

3686.6 

7.82 

165.39 

110.00 

6 

26  56 

2535.03 

-33.69 

62.37 

266.52  83.84 

9 11 

11 

1935.0 

34.18 

53.16 

110.00 

0 

30  55 

4150.69 

15.67 

159.37 

250.43  59.32 

1 40 

6 

3550.7 

11.69 

l.*i2. 76 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACClM?ACY 

TOE-I .1163 

TRA- 

-2.5264 

TC3  -.2549 

BAO  .2219 

SCT  2136,8  SCR  413.0  SC3 

129.8 

ST  996.6 

SR 

357.2 

SS 

874  .8 

ROE  -.4866 

RRA 

.2309  RC3  -.0762 

FAU  .01656 

RRT 

-.0092  RRF  .0208  RTF  - 

.9002 

CRT  .7170 

CRS 

.8056 

CST 

.9902 

FOE  .9949 

FRA 

1.6521 

FC3  -.2301 

BSP  6647 

SOB  2176.4  R23  -.0122  R13 

.9002 

LSA  1351.1 

MSA 

245.6 

SSA 

16.8 

BOE  J.2I79 

BRA 

2.5369 

BC3  .2660 

FSP  -355 

SCI 

2136.8  SC2  412.9  THA  179.89 

Eli  1031 .0 

El2 

240.7 

ALF 

15.26 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69 


LAUNCH  CATE  N»JV  2 7 1968 

heliocentric  cce^ic 

RL  ur.60  LAl  .fiO 
RP  107.68  LAP  3.36 
RC  46,839  OL  n .89 
PlANETOCENTRIC  CCNIC 
C3  58.047  VHL  7.619 
LNCH  time 


ElICHT  time  118.00 
DISTANCE  F76.986 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 


5 15  ^ 

2Z  4^  21 

6 48  40 
21  51  30 

8 ^3  24 
0 37  \2 


L'X 

64  .82 

VL 

25.694 

gal  11.60 

ATL  86.43 

lCP  1 

74 .95 

VP 

36.426 

GAP  -18.72 

ATP  91.23 

GP 

-2.11 

TAl 

44.10 

TAP  3.97 

ETS  148.64 

ClA 

19.57 

PAL 

15.69 

RAO  6569.1 

VEL  13.394 

L-I 

TIME 

I 

NJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3139 

.24 

- 

26.84 

106.45 

264.52 

4463 

.43 

8.44 

186.78 

252.95 

2837 

.30 

- 

28.75 

84.58 

264.86 

4240 

.59 

10.15 

169.49 

252.04 

2540 

.94 

- 

33.65 

62.83 

265.61 

4109 

,73 

14.44 

157.06 

249.53 

CIFFERtNTIAL  CORRECTIONS 
TCE-1.1266  TRA-2.! 

ROE  -.4538  RRA  .2 


TC3 

-.2515 

BAU 

.2052 

RC3 

-.0815 

FAU 

.01734 

FC3 

-.2587 

0SP 

7106 

8C3 

.2644 

FSP 

-388 

MIC-COUffSE  EXEC 
SCT  2Z\\^Z  SCR 
RRT  -.0076  RRf 
see  2247.4  R?3 
SCI  22H.2  SC2 


iNj  A7HTH 
80.61 
62.87 
81  .44 
61  .73 
83.58 
58.67 

ION  ACCURAi 
401 .5  SC3 
.0214  RTF 
-.0143  R13 
401.5  THA  179.92 


arrival 

CA 

TE 

mar 

25  1969 

SMA 

1 16 

.61 

zee 

. 32900 

INC 

3.5744 

Vl 

30. 186 

TAP 

264 

.01 

RCA 

lS.2i 

APO 

154 

.97 

V2 

35.194 

ETE 

205 

.30 

tac 

93.33 

ETC 

166 

.57 

ClP 

3.36 

VHP 

11  . 

883 

CPA 

-5.64 

RAP 

.65 

ECC 

J .9553 

INJ  time 

PC' 

CST  TIM 

INJ 

2 

lat 

INJ 

2 LONG 

6 

7 

22 

2539.2 

27. 

86 

97.93 

23 

56 

51 

3863.4 

4 , 

73 

180  .06 

7 

35 

58 

2237.3 

29. 

63 

75  .89 

25 

2 

11 

3640.6 

6. 

29 

162.83 

9 

5 

45 

1940.9 

34  . 

17 

53.62 

1 

45 

42 

3509.7 

10. 

,18 

150.54 

CR6IT  CETERMInATION  ACCURACV 


140.8 

-.9065 

.9065 


LAUNCH  GATE  MOV  27  1968 

HELIOCENTRIC  CONIC 
RL  14  7.60  LAL  .00  LOL  64.82 

RP  107.71  lap  3.32  LOP  178.19 

RC  45.742  CL  12.59  CP  '2.27 

PLANE TOCENTRIC  CONIC 


flight  time  120.00 
DISTANCE  283.799 

VL  25.878  CAL  11.12  A7L  86.38  HCA  113.33  SNA  117.59 

VP  i56.547  CAP  '17.81  ATP  91.43  TAl  153.51  TAP  266.84 

7AL  43.93  TAP  3,01  ETS  131.77  TAE  151.56  ETE  207.91 


PTH  2.42  VHP  11 .368 
INJ  ATMTH  INJ  time 


C3  54.084 

VHL  7.354 

OLA  20.35 

RAL  15.73 

RAO  6569.0 

VEL  13.246 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 6 21 

3154.56 

'26.66 

107.54 

263.49 

90.00 

22  51  28 

4413,33 

6.87 

183.94 

252.16 

100.00 

6 40  56 

2849.58 

-28.62 

85.47 

263.86 

100.00 

0 3 30 

4193.54 

8.62 

166.84 

251.21 

110.00 

8 17  26 

2547.68 

-33.59 

63.35 

264.66 

110.00 

0 43  30 

4068.20 

12.95 

154.76 

248.63 

80.09 
62.46 
80.99 

61 .27 

83.27 

58.09 


5 58  56 
24  5 2 

7 28  26 
1 13  24 

8 59  53 
I 51  18 


ST 

1039.3 

SR 

345.1 

SS 

914.4 

CRT 

.7200 

CRS 

.8082 

CST 

.9902 

LSA 

1406.3 

MSA 

239.6 

SSA 

16.8 

Eli 

1070.1 

El2 

232.6 

alf 

14.13 

ARRl VAL 

CATE 

MAR 

27  1969 

ECC 

.31616 

INC 

3.6189 

Vl 

30.186 

RCA 

80^.41 

APO 

154.76 

V2 

35 .184 

TAC 

95.16 

ETC 

166.73 

CLP 

1 .97 

CPA 

'5.03 

RAP 

2.40 

ECC 

1 .8901 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2554  .6 

- 

27.76 

99.04 

3813.3 

2249.6 
3593.5 

1947.7 
3468.2 


3.13 

-29.57 

4.72 

-34.16 

8.64 


177.26 

76.80 

160.22 

54.15 

148.31 


differential  CORRECTIONS 
toe-1.1374  TRA-2.4982  K3  -.2460 
ROE  -.4213  RRA  .1993  RC3  -.0869 


FOE  1.1117  FRA  1.7863  FC3 
eOE  1 .2129  BRA  2.5061  6C3 

LAUNCH  CATE  NOV  27  1968 
heliocentric  CONIC 


.291 1 
.2609 


HIO-COURSC  EXECUTION  ACCURACV 
BAU  .1887  SCT  2285.9  SCR  389.2  SC3  153.0 

FAU  .01B19  RRT  -.0075  RRF  .0236  RTF  -.9124 

0SP  7364  see  2318.8  R23  -.0166  RI5  .9124 

FSP  -425  SCI  2285.9  SC2  389.2  TmA  179.93 

flight  time  122.00 


ORBIT  determination  ACCURACY 


ST 

1083.1 

SR 

332.0 

SS 

956.7 

CRT 

.7229 

CRS 

.8106 

CST 

.9903 

lSA 

1464.2 

MSA 

233.1 

SSA 

16.7 

Eli 

1110.6 

El2 

223.7 

alf 

13.03 

RL  147.60 

LAL 

.00 

RP  107,74 

LAP 

3.28 

RC  44 . 782 

GL 

13.32 

PLANETOCENTRIC  CONIC 

C3  50.468 

VHL 

7.104 

LNCH  ATMTH 

LNCH  TIME 

90.00 

4 

56  53 

90.00 

23 

0 51 

100.00 

6 

32  32 

100.00 

0 

11  49 

110.00 

8 

10  59 

110.00 

0 

49  52 

LOL  64.82 
LOP  181  .43 
GP  -2.46 

CLA  21.14 
L-I  TIME 
3171  .86 
4361 .68 
2863.43 
4145.35 
2555.45 
4026.09 

DIFFERENTIAL  CORRECTIONS 
TOE- I. 1477  TRA-2.4788  TC3  -.2378 
ROE  -.3893  RRA  .1853  RC3  - .0925 
FOE  1.1788  fra  1 .8600  FC3  -.3287 
60E  1.2120  BRA  2.4857  6C3  .2552 

LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  -00  LOL  64.82 

RP  107.77  LAP  3.22  LOP  184.67 

RC  43.971  CL  14.06  CP  -2.67 


DISTANCE  290.616 

VL  26.049  CAL  10.67  ATL  86.33  HCA  116.56  SMA  118.52 
VP  36.660  GAP  -16.93  ATP  91.64  TAL  153.15  T4P  269.71 
TAL  43.81  TAP  2.52  ETS  103.75  TAE  153. 7i  ETE  211.02 


RAL  15.72 
INJ  LAT 
-26.45 
5.23 
-28.47 
7.03 
-33.53 
11.43 

BAU  . 1 722 
FAU  .01916 
BSP  7644 
FSP  -467 


RAO  6568.9  VEL  13.108  PTH  2.39  VHP  10.870 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


arrival  cate  HAR  29  1969 


zee  .30397  INC  3.6657  Vi  30.186 
RCA  82.50  APO  154.55  v2  35.174 
7AC  96.97  ETC  166.88  ClP  .56 

OPA  -4.45  RAP  4.14  ECC  I .8306 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


108.76  262.41  79.52  5 49  45 

181.02  251.58  62.13  24  13  33 

86.47  262.81  80.48  7 20  15 

164.14  250.39  60.87  1 20  54 

63.94  263.67  82.93  8 53  34 

152.45  247.74  57.56  1 56  58 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2359.2  SCR  576.2  SC3  166.4 
RRT  -.0095  RRT  .0284  RTF  -.9178 
see  2389.0  R23  -.0194  R13  .9178 

SCI  2359.2  SC2  376.2  THA  179.91 

flight  time  124.00 


2571  .9 
3761  .7 
2263.4 

3545.3 

1955.4 
3426 . 1 


-27.63 
1 .46 
-29.49 
3.10 
-34.15 
7.07 


100.30 
174 .37 
77.82 
157.56 
54.75 
146.07 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  297.436 

Vl  26.210  CAL  10.24  ATL  86.28  HCA  119.79  SMA  119.42 

VP  36.764  GAP  -16.08  ATP  91.85  TAL  152.82  TAP  272.61 

TAL  43.75  TAP  2.81  ETS  72.84  TAE  155.88  ETE  214.77 


INJ  time 
5 39  41 
24  22  31 

7 II  22 

1 28  4? 

8 46  44 

2 2 42 


C3  47.172 

VHL  6.868 

DLA  21.95 

RAL  15.65 

RAO  6568.8 

VEL  12.982 

PTH  2.37 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

4 46  30 

3191.62 

-26,20 

110.16 

261 .28 

78.86 

90.00 

23  10  43 

4308.17 

3.52 

178.02 

250.62 

61.89 

100.00 

6 23  23 

2879.20 

-28.29 

87.61 

261.72 

79.91 

100.00 

0 20  26 

4095.83 

5.38 

161 .39 

249.60 

60.55 

110.00 

8 4 0 

2564.43 

-33.45 

64.63 

262.65 

82.52 

110.00 

0 56  19 

3983.36 

9.86 

150.14 

246.87 

57.10 

ST 

1127.2 

SR 

317.7 

SS 

1001  .4 

CRT 

.7255 

CRS 

.8127 

CST 

.9903 

lSA 

1524.1 

MSA 

226.4 

SSA 

16.6 

Eli 

1151  .3 

El2 

214.1 

alf 

1 1 .98 

ARRIVAL 

CATE 

MAR 

31  1969 

ECC 

.29243 

INC 

5.7151 

V] 

30.186 

RCA 

84.50 

APO 

154.34 

V2 

35.164 

TAC 

98.76 

ETC 

167.03 

CLP 

--.88 

CPA 

-3.90 

RAP 

5.87 

ECC 

1 .7763 

PO  « 

CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

DIFFERENTIAL  CORRECTIONS 
TOE-1.1593  TRA-2.4556  TC3  -.2254  BAU  .1550 

ROE  -.3578  RRA  .J729  RC3  -.0980  FAU  .02019 

FOE  1.2543  FRA  1.9599  FC3  -.3706  BSP  7940 

80E  1.2133  BRA  2.4616  6C3  .2457  FSP  -511 


SCT  2430.8  SCR  362.5  SC3  181.2 
RRT  -.0148  RRF  .0361  RTF  -.9235 
see  2457.7  R?3-. 0221  R13  .9235 

SCI  2430.8  SC2  562.4  THA  179.87 


2591 .6  -27.48  lOi  .12 

3708.2  -.26  171.39 

2279.2  -29.39  78.98 

5495.8  1.42  154.84 

1964.4  -34.12  55.46 

3383.4  5.45  143.81 

ORBIT  determination  ACCURACY 

ST  1172.3  SR  302.1  SS  1050.1 

CRT  .7278  CRS  .814?  CST  .9904 

LSA  1587.5  MSA  219.2  S5A  16.4 

ELI  1193.4  El2  203.5  AlF  10.95 
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EARTH-VENU5  TRAJECTORIES  <VOL  4.  1968-69 


launch  CATC  1 

^?V  27  1968 

Flight  time  1?6.00 

ARRI VAL 

CATE 

APR 

2 1969 

HELICCENTRIC  Ci>4lC 

DISTANCE  304.255 

Ru  147. 60 

LAL  .00 

LX  64.82 

VL 

26.359 

CAL  9.82 

a2l  86.23 

HCA 

123.02 

SMA 

120 

.27 

ECC  .28152 

INC 

3.7679 

VI 

30. 186 

RP  107.80 

LAP  5.16 

LOP  187.90 

VP 

36.860 

CAP  -15.26 

A2P  92.06 

tal 

152.52 

TAP 

275 

.54 

RCA  86.41 

APO' 

154.12 

V2 

55.153 

RC  43.319 

CL  14,88 

CP  '2.91 

7AL 

43.75 

?AP  3.74 

ETS  52.29 

7AE 

158.02 

ETE 

219 

'.34 

7aC  100.53 

ETC 

167.18 

ClP 

-2.34 

planetixentric  conic 

C3  44.173 

VHL  6.646 

CLA  22.77 

ral 

15.53 

RAC  6568.7 

vEl  12.866 

PTH 

2.34 

VHP 

9. 

920 

CPA  '3.39 

RAP 

7.57 

ECC 

1 .72  70 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 lC^G 

9tl.00 

4 35  1 

3214  .45 

- 

25.89 

111.75 

260.10 

78.12 

5 

28 

36 

2614 .4 

- 

27 ,21 

103.36 

90.00 

23  21  13 

4252,34 

1.73 

174.90 

249.90 

61  .73 

24 

32 

5 

3652.3 

-2.06 

168 .27 

100.00 

6 13  23 

2897 . 30 

- 

28.07 

88.91 

260.59 

79.26 

7 

1 

40 

2297.3 

- 

29.26 

80.31 

100.00 

0 29  29 

4044.75 

3.67 

158.57 

248.83 

60.31 

1 

36 

55 

3444 , 7 

-.31 

1 52  .04 

E 

1 10.00 

7 56  27 

2574 .88 

- 

33.36 

65.43 

261 .60 

82.06 

8 

39 

21 

1974.9 

- 

34.10 

56.27 

1 10.00 

1 2 54 

3939.94 

8.24 

147.81 

246.01 

56.71 

2 

8 

34 

3339.9 

3.80 

141  .53 

differential  corrections 

MIC-COJRSE  EXECUTION 

ACCURACY 

ORBIT  CETERMINATICN  ACCURACY 

TCE-1 .1 738 

TRA-2.4329 

TC3  -.2134 

6AU 

.1401 

SOT  2505.5  SCR  : 

548.1 

S03  : 

197.6 

ST  1220.5 

SR 

285.2 

SS 

1102.8 

ROE  -.3266 

RRA  .1619 

RC3  -.1037 

FAU 

.02133 

RRT  - 

.0233  RRF 

.0482 

' RTF  - 

.9283 

CRT  .7295 

CRS 

.81  50 

CST 

.9906 

FCE  1 .3388 

FRA  2.0265 

FC3  -.4101 

BSP 

8181 

SOB  2529.6  R23  - 

.0262 

' R13 

.9283 

LSA  1655.9 

MSA 

21  1 ,8 

SSA 

16.5 

- 

BCE  1 .2184 

BRA  2.4382 

6C3  .2372 

FSP 

-560 

SOI  2505.6  S02 

348.0 

1 THA  179.81 

ELI  1238.5 

EL2 

192.3 

AlF 

9 . 92 

LAUNCH  DATE  NOV  27  1968 

Flight  time  128.00 

ARRIVAL 

CATE 

APR 

4 1969 

- 

HELIXENTRIC  CONIC 

DISTANCE  311.072 

RL  147.60 

LAL  .00 

LX  64,82 

VL 

26.498 

OAL  9.43 

A7L  86.18 

HCA 

126.25 

SMA 

121  .07 

ECC  .27122 

INC 

3.8246 

VJ 

30. 186 

- 

RP  107.84 

lap  3.08 

LOP  191,13 

VP 

36.949 

GAP  -14.46 

A7P  92.26 

tal 

152.26 

TAP 

278.51 

RCA  88.24 

ARj 

153.91 

V2 

35.141 

- 

RC  42.834 

CL  15.71 

CP  -3.19 

2AL 

43.81 

7AP  5.00 

ETS  40.88 

7AE 

160.04 

ETE 

224 

.94 

7AC  102.27 

ETC 

167,34 

CLP 

'3.84 

- 

planctxentric  conic 

- 

C3  4J.452 

VHL  6.438 

OLA  23.60 

RAL 

15.36 

RAO  6568.6 

VEL  12.760 

pth 

2.32 

VHP 

9. 

468 

CPA  -2.93 

RAP 

9.26 

ECC 

1 .6822 

LNCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

^ A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

IN. 

t 2 LAT 

INJ 

2 LONG 

- 

90.00 

4 22  13 

3241 ,17 

25.50 

113.62 

250.86 

77.26 

5 

16 

15 

2641  .2 

27,01 

105.27 

- 

90,00 

23  32  37 

4193.60 

-.17 

171  .62 

249.24 

61  .68 

24 

42 

XI 

3593.6 

3.95 

I 64 . 99 

100.00 

6 2 22 

2918.27 

27.79 

90.41 

259.41 

78.52 

6 

51 

0 

2318.3 

29.09 

81  .85 

100.00 

0 39  5 

3991 .72 

1 .88 

155.65 

248.10 

60.16 

1 

45 

37 

3391  .7 

-2.1  1 

149. 1 3 

_ 

110.00 

7 48  14 

2507.05 

- 

33.24 

66.36 

260.53 

81  .52 

8 

31 

21 

1987.0 

- 

34  .05 

57.22 

- 

110.00 

1 9 42 

3895. 7j 

6.58 

145.46 

245.18 

56.38 

2 

14 

38 

3295.7 

2.12 

139.22 

ClfFZRZNTlAL  CORRECTIONS  MIO'COURSC  EXECUTION  ACCURACY  CR6JT  CE TERWJNA TICN  ACCURACV 

T0E'I.I8f?9  TRA-?, 4067  TC3  -.1979  6AU  .1^53  SCT  2570.2  SCR  333.3  SG3  ^15.0  ST  1269.3  SR  266.8  55  1159.6 

ROE  -.e956  RRA  .1520  RC3  -.1095  FaU  .02260  RRT  -.0379  RRT  .0667  RTF  -.9330  CRT  .7297  CRS  .8]  44  CST  .9908 

FOE  1.4336  FRA  2. 1200  FC3  r-A720  BSR  84J9  SC6  2599.7  R23  -.0308  R1 3 .9350  lSA  1727.7  MSA  2L74.4  SSA  16.0 

BCE  1.2251  BRA  2.4115  BC3  .2261  FSP  -615  SCI  2570.3  SC2  333.0  THA  I79.71  El  1 1284.5  El2  180.3  AlE  8.90 


LAUNCH  CATE  NOV  27  1968  FlIGHT  TIME  130.00  ARRIVAL  CA^f  APR  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  317.882 

Rl  147.60  LAl  .00  L'X  64.82  VL  26.628  CAL  9.06  A7L  86 . 11  HCA  129.48  SMA  121.84  ECC  .26151  INC  3. 8861  vi  30.186 

RP  107.87  LAP  3.00  LOP  194.36  vP  37.031  CAP  -13,69  A7P  92-47  TAu  1 52.04  TAP  281.51  RCA  89.98  APO  1 53.70  V2  35.129 

RC  42.524  GL  16.58  CP  -3.52  7Al  43.94  7AP  6.43  ETS  34.37  7AE  161.87  ETE  231.77  7AC  103.98  ETC  167.52  ClP  5.39 

planetocentric  conic 


C3  38.987 

VHL 

6 

.244 

CLA  24.46 

ral  15.12 

RAC  6568.5 

VEL  12.663 

PTH  2.30 

VHP 

9.031 

CPA  -2.53 

RAP  10.93  ECC  1 .6416 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  L‘9NC 

INJ  RT  ASC 

INJ  A7MTH 

iNj 

1 time 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

90.00 

4 

7 

43 

3273.01 

-25.01 

115.82 

257.56 

76.27 

5 

2 16 

2673.0 

-26.65  107.53 

90.00 

23 

45 

14 

4130.80 

-2.19 

168.12 

248.64 

6]  .76 

24 

54  5 

3530.8 

-5.95  161 .46 

100.00 

5 

50 

8 

2942.84 

-27.45 

92.15 

258.19 

77.66 

6 

39  n 

2342.8 

-28.87  83.64 

100.00 

0 

49 

27 

3936.20 

- .01 

152.61 

247.42 

60.11 

J 

55  3 

5356.2 

-3.98  146.08 

110.00 

7 

39 

18 

2601 .20 

-33.09 

67.45 

259.43 

80.90 

8 

22  40 

2001.3 

-33.99  58.33 

110.00 

1 

16 

46 

3850.53 

4.87 

143.08 

244.39 

56.12 

2 

20  57 

3250,5 

.39  136.86 

CIFFERENTIAl  corrections  MIC-COURSE  execution  ACCURACV  ‘ORBIT  CETERMINATION  accuracy 


TCE-1  .2021 

TRA-2.3746 

TC3 

-.1770 

6AU  .1101 

SOT  2645.0  SOR 

318.0 

S03 

235.8 

ST 

1316.3  SR 

246.5 

SS 

1 220  . i 

RCE  -.2643 

RRA  .1457 

RC3 

-.1153 

FAU  .02407 

RRT  -.0620  RRT 

.0948 

RTF 

-.9375 

CRT 

.7270  CRS 

.8114 

CST 

.9910 

FOE  1 .5389 

FRA  2.2199 

FC3 

-.5344 

BSP  8722 

SOB  2664.1  R23 

-.0359 

R13 

.9376 

LSA 

1800.8  MSA 

197.2 

SSA 

15.7 

BCE  1 .2X18 

BRA  2.3791 

6C3 

.2112 

FSP  -678 

SOI  2645.1  S02 

317,4 

THA 

179.57 

Eli 

1328.6  El2 

167,7 

AlF 

7 . 88 

LAUNCH  CATE  1 

SJOV  27  1968 

flight  TIME 

132.00 

ARRIVAL 

cate 

APR 

8 1969 

HELIOCENTRIC  CONIC  DISTANCE  324.685 

Rl  14  7.60  LAL  .00  lCL  64.82  VL  26.748  CAL  8.7]  A7L  86.05  HCA  132.70  SMA  122.56  ECC  -25238  INC  3.95  36  vi  30.186 

RP  107.91  LAP  2.90  LOP  197.59  VP  37.106  CAP  -12.94  A7P  92.68  TAL  151.85  TAP  284.55  RCA  91.63  APO  153.49  V2  35.117 

RC  42.392  CL  17.50  CP  -3.90  7Al  44.12  7AP  7.98  ETS  30.47  7AE  163.39  ETE  239.97  7AC  105.65  ETC  167. 7i  ClP  -6.97 

Planetocentric  conic 

C3  36.764  VHL  6.063  OlA  25.34  RAL  14.03  RAD  6568.4  VEt  12.575  PTH  2.28  VHP  8.609  OPA  -2.20  RAP  12.57  ECC  I .6050 
LNCH  A7MTM  LNCH  TIME  L-1  TIME  INJ  LAT  INJ  LONC  INU  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INj  2 LONG 

90.00  3 50  55  3311 .98  -24.35  118.40  256.18  75.00  4 46  7 2712.0  -26.16  110.28 

90.00  0 3 38  4062.15  -4.40  164.28  248.14  62-00  1 11  2l  3462.1  -8.11  157,57 

100.00  5 36  21  2972.04  -27.00  94.21  256.92  76.67  625  53  2372.0  -28.57  85.76 

100.00  I 0 53  3877.32  -2.00  149.58  246.81  60.17  2 5 30  3277.3  -5.96  14?. 8? 

110.00  72931  2617.90  -32.90  60.7?  250,31  80.17  813  9 2018.0  -33.91  59.62 

110.00  1 24  13  3004.14  3.11  140.65  243.63  55.94  227  37  3204 . 1 -J.38  154.44 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TJCN  ACCURACY 

TDE-1.2155  TRA-2.3504  TC3  -.1521  8AU  .0956  SCT  2707.7  SCR  302.0  S03  258.0  ST  1362-9  SR  224.2  SS  1285.5 

ROE  -.2326  RRA  .1409  RC3  -.1214  FAU  .02571  RRT  -.0983  RRf  .1354  RTF  -.9418  CRT  ,7201  CRS  .8048  CST  .991? 

FOE  1.6573  FRA  2.3276  FC3  -.6055  BSP  9048  SOB  2724.5  R23  -.0419  R13  .9418  LSA  1877.0  MSA  190.2  SSA  15.2 

BCE  1.2376  BRA  2.3427  BC3  .1946  FSP  -750  SCI  2707 ,B  SC2  301  .3  ThA  179.36  El  1 1372.5  EL2  154.5  Air  6.84 
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EARTH-VENUS  TRAJECTORIES  i VOL  4,  1968-69' 


LAUNCH  cate:  NOV  21  1968 


flight  TIMC  134.00 


ARRIVAL  CATE  APR  10  1 969 


heliocentric  conic 


RL 

147.60 

LAL 

.00 

lol 

RP 

107.95 

LAP 

2.80 

LOP 

RC 

42.442 

CL 

18.46 

GP 

planetocentric 

CONIC 

C3 

34.767 

vhl 

5.896 

OLA 

-4.34 


LNCH  A7MTH  LNCH  TIME  L'l  TIME 


DISTANCE  331.478 

VL  26.860  gal  8.37  A7L  85.97  HCA  135.92  ^A  123.24 
VP  37.175  CAP  -12.21  A7P  92.90  TAL  151.70  TAP  287.62 
7AL  44.37  7AP  9.63  ETS  28.06  7AE  164.49  ETE  249.45 


3 30  38  3361  .79 


0 21 


3984,12 


5 20  33  3007.48 
1 13  52  3813.66 
7 18  44  2637.71 
1 32  10  3756.21 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TDE' 1.2296  TRA-2.2986  TC3  -.1232 

ROE  -.1999  RRA  .1388  RC3  -.1278 

FOE  1.7913  FRA  2.4440  FC3  -.6865 

BOE  1.2457  BRA  2.3028  BC3  .1775 

I launch  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 


RAL  14.47 
INJ  LAT 
-23.44 
-6.87 
-26.42 
-4.15 
-32.67 
1 .28 


RAO  6568.4  VEL  12.495  PTH  2.26  VHP  8.201 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 


ECC  .24380  INC  4 .0284  VI  30.186 
RCA  93.19  APO  153.29  V2  35.105 
7AC  107.29  ETC  167.95  ClP  -8.61 

OPA  -1.95  RAP  14.20  ECC  1.5722 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


121 .85 
159.88 
96.68 
U5.87 
70.21 
136.15 


254.67 

247,78 

255.58 

246.30 

257.16 

242.92 


73.64 

62.46 

75.49 

60.37 

79.32 

55.84 


4 26  40 

1 27  29 
6 10  40 

2 17  25 

8 2 41 

2 34  46 


2761  .8 

3384.1 
2407.5 

3213.7 

2037.7 

3156.2 


-25.46 

-10.51 

-28.16 

-8.07 

-33.79 

-3.21 


113.76 
153.09 
88.31 
139.27 
61  .15 
131  .94 


MID' 

-COURSE 

EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

BAU 

.0825 

SGT 

2766.1 

SCR 

288.2 

SC3 

282.6 

ST 

1409.2 

SR 

199.4 

SS 

1355.9 

FAU 

.02757 

RRT 

-.1512 

RRF 

.1932 

RTF 

-.9458 

CRT 

.7058 

CRS 

.7917 

CST 

.9913 

BSP 

9376 

see 

2781.0 

R23 

-.0493 

R13 

.9459 

LSA 

1957.0 

MSA 

183.5 

S5A 

M.7 

FSP 

-830 

SGI 

2766.4 

SC2 

284.6 

THA 

179.09 

ELI 

1416.3 

EL2 

MO. 6 

alf 

5.76 

flight  time  136.00 
DISTANCE  338.260 


RL  147.60 

LAL 

.00 

LOt  64 .82 

VL  26.963 

GAL  8.06 

A7L  85.89 

RP  107.99 

LAP 

2.69 

LOP  204.03 

VP  37.237 

GAP  -11.51 

A7P  93.11 

RC  42.671 

GL 

19.47 

CP  -4.87 

2AL  44.69 

7AP  11,39 

ETS  26.61 

PLANETOCENTRIC  CONIC 

C3  52.985 

VHL 

5.743 

OLA  27.19 

RAL  14.05 

RAD  6568.3 

VEL  12.424 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

4 6 

3431 .37 

-22.03 

126.46 

252.92 

90.00 

0 

44  14 

3888.00 

-9.86 

154.40 

247.70 

lOO.OO 

5 

1 49 

3051 .95 

-25.63 

99.75 

254.14 

100.00 

1 

29  14 

3742.65 

-6.53 

141.94 

245.92 

110.00 

7 

6 42 

2661 .19 

-32.35 

71  .97 

256.02 

110.00 

1 

40  51 

3706.18 

-.64 

135.54 

242.27 

ARRIVAL  CATE  APR  12  1969 


ECC  .23577  INC  4.1124  VI  30.186 
RCA  94.67  APO  153.09  V2  35.092 
2AC  108.89  ETC  168.18  CLP  -10.30 


TH  2.25  VHP  7.808  OPA 
INJ  A7MTH  INJ  TiHt 

4 1 19 

1 49  2 

5 52  41 

2 31  36 

7 51  3 

2 42  37 


differential  corrections 
TDE-1 .2479  TRA-2.2585  TC3  -.0951 

RCE  -.1657  RRA  .1398  RC3  -.1348 

FDE  1.9460  FRA  2.5717  FC3  -.7757 

BCE  1.2589  BRA  2.2628  BC3  .1650 

launch  cate  NOV  27  1968 
HCLhXENTRIC  CONIC 


0AU  .0728 
FAU  .02956 
eSP  9€28 
FSP  -917 


RL 

147.60 

LAL 

.00 

LOL 

64 

.82 

VL 

27. 

059 

CAL 

RP 

108 .03 

LAP 

2.57 

LOP 

207, 

.25 

VP 

37. 

295 

GAP 

RC 

43 .078 

CL 

20.55 

CP 

-5 

.51 

7AL 

45 

.08 

7AP 

PLANE  TXENTRIC 

CONIC 

C3 

31 ,404 

VHL 

5.604 

CUA 

28 

.18 

RAL 

13 

i.56 

RAC 

71,74 

63.32 
74.06 
60.77 

78.32 
55.82 

MID-COURSE  EXE  (Motion  accuracy 
SOT  2824.6  SCR  275.5  SC3  310.1 

RRT  -.2243  RRF  .2725  RTF  -.9495 

SOB  2858.0  R23  -.0591  R13  .9496 

SOI  2825.3  SC2  268.4  THA  178.74 

Flight  time  138.00 
distance  345.025 


-10.82  A7P  93.33  TAl  151.49  TAP  293.84  RCA 


1 .81  Rap  15.80  ECC  l .5429 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2831.4  -24.32  118.54 

3288.0  -13.36  147.47 

2452.0  -27.57  91.48 

3142.7  -10.38  135.27 

2061 .2  -33.63  62.96 

3106.2  -5.12  129.52 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00 


90.00 
100.00 
100.00 
110.00 
1 10.00 


2 16  37  3568.11 

I 27  48  3726.52 

4 38  19  31  11  .23 

I 48  46  3658.64 


6 53  4 2689.48 

I 50  31  3653.15 

cifferential  corrections 

TCE-I.2118  TRA-2.1581  TC3  .0072 

RCE  -.1286  RRA  .1450  RC3  -.1421 

FOE  2.0853  FRA  2.6706  FC3  -.9223 

POE  1.2186  BRA  2.1630  0C3  .1423 

LAUNCH  CATE  NOV  27  1 968 


?.3  VEL  12.360  PTH  2.23  VHP  7.430 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-18.85  135.23  250.36  68.47  3 16  5 

-14.62  144.93  248.48  65.48  2 29  54 

-24.46  103.76  252.51  72.26  5 30  II 

-9.30  137.24  245.76  61.46  2 49  45 

-31.95  74.07  254.83  77.13  73754 

-2.66  132.77  241.71  55.91  2 51  2^ 

MID-COURSE  EXECUTION  ACCURACV 
6AU  .0597  SGT  2793.1  SOR  266.4  SG3  337.0 

FAU  .03346  RRT  -.3489  RRF  .3904  RTF  -.9551 

BSP  11221  SGB  2805.8  R23  -.0581  R1 3 -9553 

FSP  -1091  SGI  2794.7  SG2  249.5  THA  178.08 

FLIGHT  TIME  140.00 


CPA 


2968 . 1 

3126.5 
2511  .2 

3058.6 
2089.5 


SR 

I7l  .9 

SS 

1434 .0 

CRS 

.7663 

CST 

.9916 

MSA 

177.2 

S5A 

U.O 

EL2 

125.9 

ALF 

4.60 

RIVAL 

CATC 

APR 

M 1969 

INC 

4.2079 

VI 

30, 186 

APO 

1 52.89 

V2 

35 .080 

ETC 

168 .50 

CLP 

-12 .06 

RAP 

17,38 

ECC 

1 .5168 

INJ 

2 LAT 

INJ 

2 LONG 

- 

21  .61 

127.64 

- 

17.81 

137.70 

- 

26.65 

95,65 

- 

1 3.04 

1 50 . 4 5 

- 

33.38 

65  . M 

3053.2 

- 

7.12 

126 

.52 

ORBIT  CE TERM! NAT 

ION  ACCURACV 

ST 

M48.8 

5R 

MO. 9 

SS 

14 

93.1 

CRT 

.6122 

CRS 

.71  17 

CST 

9910 

LSA 

2077.9 

MSA 

1 74  .4 

SSA 

12.6 

Eli 

M5J  .4 

EL2 

111.2 

alf 

3.43 

arrival 

CATE 

APR 

16 

1969 

HELIOCENTRIC  CONIC 


RL 

147.60 

LAL 

.00 

RP 

108 .07 

LAP 

2.44 

RC 

43.658 

CL 

21  .70 

DISTANCE  351.789 

.00  LOt  64.82  VL  27.147  GAL  7.48  A7L  85.68  HCA  145.56  SMA  125.04 

210.46  VP  37.346  CAP  -10.16  A7P  93.56  TAL  151.42  TAP  296.99 

-6.28  7AL  45.53  7AP  15.22  ETS  25.57  7AE  164.54  ETE  279.40 


ECC  .22127  INC  4.3185  VI  30.186 
RCA  97.37  APO  152.71  V2  35.067 
7AC  111.96  ETC  168.89  CLP  -13.89 


PLANE tocentric  conic 


C3  30.040 

VHL 

5 

.481 

DLA  29.22 

RAl  13.00 

RAO  6568.2 

VEL  12.305 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

82.4  7 

0 

47 

55 

3836.76 

'17.62 

154.41 

248.42 

97.53 

2 

52 

2 

3435.58 

-17.61 

124.96 

248.42 

100.00 

4 

4 

30 

3203.26 

-22.41 

109.84 

250.48 

100.00 

2 

18 

8 

3544.31 

-12.94 

130.70 

246.11 

110.00 

6 

37 

24 

2724.35 

-31 .39 

76.64 

253.61 

110.00 

2 

1 

43 

3595.99 

'4.84 

129.77 

241 .29 

CIFFERENTIAL  CORRECTIONS 
TDE-1. 3419  TRA-2.2J96  TC3  -.1024  6AU  .0736 

RCE  -.0887  RRA  .1541  RC3  -.1521  FAU  .03243 

FDE  2.3674  FRA  2.8992  FC3  -.9345  BSP  8845 

BCE  1.3448  BRA  2.2250  6C5  .1834  F$P  -1045 


TH  2.22  VHP 
INJ  A7MTH 
66.30 
66.30 
69 .69 
62.82 
75.71 
56.12 

MID-COURSE  EXECUTION  ACCURACT 
SGT  3008.1  SGR  265.5  SG3  378.9 
RRT  -.4284  RRF  .5004  RTF  -.9543 
see  3019.8  R23  -.0984  R13  .9546 

SGI  3010.3  SG2  239.7  THA  177,82 


7.068  CPA  -1.93  RAP  18.96  ECC  1.4944 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 51  52 

3236.8 

-20.67 

147. 00 

3 49  17 

2835.6 

'20.66 

117.55 

4 57  53 

2603.3 

-24.98 

101 .98 

3 17  13 

2944.3 

-16.48 

123.70 

7 22  48 

2124.4 

-33.03 

67.80 

3 1 39 

2996.0 

-9.25 

123.47 

ORBIT  CETERMINA 
ST  1613.7  SR 
CRT  .4923  CRS 
LSA  2297.4  MSA 
Eli  1614.5  EL2 


TION  ACCURACY 
108.1  S5  1639.9 
.5910  CST  .9929 
163.9  S5A  13.0 
94 .0  AlF  1 .90 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


.AUNCH  CATE  1 

N«DV  27  I960 

Flight  time  U2.00 

arrival  cate 

APR 

18  1969 

HELIOCENTRIC  CONIC 

distance  350.1 

526 

RU  147.60 

lal  .00 

La 

64.02 

VL  27.220 

GAL  7.^2 

A7l  05.55 

MCA 

J40.70 

SMA 

125.56 

ECC  .21474 

INC  4 .4406 

VI 

30.186 

RP  1 00  . II 

LAP  2.30 

LOP  213.67 

VP  37.393 

GAP  -9.51 

A7P  93.01 

TAL 

151.39 

TAP 

300.16 

RCA  90.60 

APO  152.53 

V2 

35.053 

RC  44,405 

Cl'  22.95 

GP 

-7.23 

7Al  46.00 

7AP  17.35 

ETS  25.75 

7AE 

163.55 

ETE 

207,10 

7AC  113.43 

ETC  169.30 

CLP 

-15,81 

Planetocentric  conk 

C3  20.065 

VHL  5.373 

CLA 

30.33 

RAl  12.34 

RAO  6560.2 

VEL  12.257 

PTH 

2.21 

VHP 

6.722 

OPA  -2.27 

RAP  20 . 52 

ECC 

1 .4750 

LNCH  A7MTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ 

1 A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.64 

0 15  52 

3920.02 

-10.53 

161 .07 

247.41 

65.55 

1 

21  13 

3320.0 

'21 .60 

1 53.66 

10] .36 

3 10  40 

3331 

.54 

-10.52 

117.67 

247.40 

65.54 

4 

14  20 

2731  .5 

-21 .66 

1 10.25 

70.64 

0 15  52 

3920 

.02 

-10.53 

161 .07 

247.41 

65.55 

1 

21  13 

3320.0 

-21 .60 

155.66 

101 .36 

3 10  40 

3331 

.54 

-10.52 

117.67 

247.40 

65.54 

4 

14  20 

2731  .5 

-21 .66 

1 10.25 

no. 00 

6 10  30 

2760.46 

-30.60 

79.03 

252.29 

73.97 

7 

4 46 

2160.5 

-32.49 

71  .13 

1 10.00 

2 15  13 

3531 .90 

-7.26 

126.39 

241.02 

56.50 

3 

14  5 

2931  .9 

-11  .61 

120.00 

CITFERENTIAL  CCRRECTIONS  MIC-COUffSC  EXECUTION  ACCURACY  ORBIT  CETERHINATIOI  ACCURACY 

TCE-I.3494  TffA-^.151^  TC3  - .049^  BAU  .0656  SOT  3023.0  SCR  276.9  SC3  415.7  ST  1645.3  SR  77.7  SS  1736.0 

ROE  -.0424  RRA  .1699  RC3  -.I62B  FAU  .03552  RRT  -.577?  RRT  .6497  RTF  -.9570  CRT  .1160  CRS  .2313  CST  .9929 

FOE  2.5949  FRA  3.0400  FC3-1  .0654  8SP  9459  SC0  ^35.7  R23  '.1143  Rl  3 .9503  LSA  2307.6  MSA  160.9  5SA  u.7 

BCE  1.3501  BRA  2.1579  8C3  .1701  FSP  -1106  SCI  3027.3  SC2  225.7  THA  176.95  ELI  1645.3  El2  77.1  AlF  .31 

LAUNCH  DATE  NOV  27  I960  FLIGHT  TIME  J44.00  ARRIVAL  CATE  APR  20  1969 


I^lIOCENTRIC  CCNIC  DISTANCE  365.247 


RL  147.60 

LAL 

.00 

La  64 .02 

VL  27.303 

cal  6.90 

A7L  05.39 

HCA 

151 .90 

SMA 

126.05 

ECC  .20069 

INC  4.6051 

VI 

30.106 

- 

RP  100.15 

LAP 

2.16 

LOP  216.00 

VP  37.435 

CAP  -0.09 

ATP  94 .07 

TAL 

151 .30 

TAP 

303.36 

RCA  99.75 

APO  152.36 

V2 

35.040 

RC  45.309 

GL 

24.33 

CP  -0.42 

7Al  46.73 

7AP  19.65 

ETS  26.36 

7AE 

162.10 

ETE 

293.00 

TAC  114.04 

ETC  170.02 

CLP 

-17.02 

Planetocentric  conic 

C3  27.099 

VHL 

5.202 

OLA  31.54 

RAl  11.57 

RAO  6560.1 

VEL  12.210 

PTH 

2.20 

VHP 

6.392 

CPA  -2.00 

RAP  22,09 

ECC 

1 .4592 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

IN, 

i time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

■ 

75.49 

23 

46  16 

3903.74 

-19.47 

166.26 

246.42 

64.60 

24 

52  40 

3303.7 

-ZZ^IZ 

150.04 

104.51 

3 

30  21 

3251 .63 

-19.45 

112.12 

246.42 

64.67 

4 

32  32 

2651 .6 

'ZZ.70 

104 .70 

75.49 

23 

46  16 

3903.74 

-19.47 

166.26 

246.42 

64.60 

24 

52  40 

3303.7 

-22.72 

150.04 

104.51 

3 

30  21 

3251 .63 

-19.45 

112.12 

246.42 

64.67 

4 

32  32 

2651  .6 

-22.70 

104 .70 

110.00 

5 

54  57 

2027.40 

-29.42 

04.02 

250.70 

71.75 

6 

42  5 

ZZZl 

-31 .63 

75.50 

- 

110.00 

2 

32  46 

3455.97 

-10.09 

122.33 

241 .04 

57.17 

3 

30  21 

2056.0 

-14.34 

115.02 

CIFFEREnTIal  corrections  MIO-COURSe  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.3669  TRA-2.0040  TC3  -.0036  BAU  .0650  SCT  3039.7  SCR  300.6  SC3  456.0  ST  1602.9  SR  75.1  SS  1045.5 

ROE  .0123  RRA  .1931  RC3  -.1763  FAU  .03069  RRT  -.7l54  RRF  .70  52  RTF  -.9609  CRT  -.6207  CRS  -.5259  CST  .9931 

FOE  2.0657  FRA  3.2007  FC3-1 .2005  BSP  9097  SCO  3055.5  R25  -.1351  R13  .9616  LSA  2493.6  MSA  158.6  SSA  10.4 

BCE  1.3669  BRA  2.0930  8C3  .1763  FSP  -1333  SCI  3047.7  SC2  215.1  THA  175.02  ELI  1603.5  El2  58.9  ALF  178.41 


LAUNCH  CATE  NOv  27  I960  FlICHT  TIME  146.00  ARRIVAL  CATE  APR  22  1969 

heliocentric  CONIC  distance  371.951 

RL  147.60  LAL  .00  LOt  64.02  VL  27.372  GAL  6,75  A7l  85.20  HCA  155.19  SMA  126.50  ECC  .20309  INC  4.7983  VI  30.186 

RP  108.19  LAP  2.01  LOP  220.09  VP  37.473  GAP  -8.28  A7P  94.36  TAl  151.39  TAP  306.57  RCA  100.81  APO  152.19  V2  35.027 

RC  46.364  CL  25.06  CP  -9.94  7Al  47.50  7AP  22.10  ETS  27.40  7AE  160.40  ETE  297.09  7AC  116.21  ETC  1 70.87  ClP  19.92 

planetocentric  conic 

C3  27.165  VHL  5.212  CLA  32.88  RAL  10.66  RAC  6560.1  VEL  12.180  PTH  2.19  VHP  6.083  CPA  -3.83  RAP  23.71  ECC  1 .4471 


LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

iNJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.5  5 

23  23  0 

4030.33 

-20.44 

170, 9Z 

245.40 

63.66 

24  30  19 

3430.3 

-23.00 

163.51 

107.45 

3 54  23 

3103.76 

-20.42 

107.45 

245.47 

63.66 

4 47  26 

2503.0 

-23.79 

100.03 

72.55 

23  23  0 

4030.33 

'20.44 

170.92 

245.40 

63.66 

24' 30  19 

3430.3 

-23.00 

163,51 

107.45 

3 54  23 

3103.76 

-20.42 

107.45 

245.47 

63.66 

4 47  26 

2503.0 

-23.79 

100.03 

1 10.00 

5 21  29 

2915.00 

-27.30 

90.00 

240.03 

60.69 

6 10  5 

2315.0 

-30.02 

81  .89 

110.00 

2 59  0 

3354.29 

-13.70 

116.77 

241.63 

50.40 

3 54  54 

2754.3 

-17.06 

1 10.04 

CIFFERENTIAL  CCRRECTICNS  MfO-COORSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TION  ACCURACY 

TCE-1.4023  TRa-2.0266  TC3  .0215  BAU  .0707  SCT  3068.3  SCR  369.3  SG3  502-9  ST  1734.9  SR  125.4  SS  1974.9 

RCE  .0002  RRA  .2265  RC3  -.1934  FAU  .04140  RRT  -.0102  RRT  .0047  RTF  -.9632  CRT  -.9502  CRS  -.9091  CST  .9933 

FOE  3.1970  fra  3.3051  FC3-I  .3219  BSP  lOOOO  SCB  3090.5  R23  -.1614  R13  .9643  LSA  2627.0  MSA  157.1  SSA  9.1 

BCE  1 .4046  BRA  2.0392  BC3  .1946  FSP  -1469  SCI  308  3.2  SC2  211.3  THA  174.35  ElI  1739.0  El?  39-0  AlF  176,07 

LAUNCH  CATE  NOV  27  I 960  FlICHT  TIME  140.00  ARRIVAL  CATE  APR  24  1969 

HELIOCENTRIC  CCNIC  DISTANCE  370.635 

Rl  147.60  LAL  .00  La  64.02  VL  27.434  CAL  6.54  ATI  04.96  MCA  150.39  ^A  126.92  ECC  .19793  INC  5.0445  vi  30.186 

RP  100.23  LAP  1.06  LOP  223.29  VP  37.507  GAP  -7.69  A7P  94.69  TAL  151.41  TAP  309.80  RCA  101.80  APO  152.04  V?  35.013 

RC  47.550  CL  27.63  OP  -11.94  7AL  40.44  7AP  25.01  ETS  20.95  7AE  150.43  ETE  299.31  7AC  117.53  ETC  172.03  CLP  -22-14 

Planetocentric  conic 


C3  26.702 

VHL 

5.167 

o 

O 

RAL  9.57 

RAO  6560. 

1 VEL  12.169 

PTH  2.10 

VHP 

5. 

.797 

CPA  -5.26 

RAP  25.41 

ECC 

1.4394 

LNCH  47MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.59 

23 

0 25 

4009.97 

-21  .44 

175.40 

244.59 

62.43 

24 

0 

34 

34  90.0 

-24 .96 

160  .08 

I 10.41 

4 

0 15 

3123.57 

'21 .43 

103.33 

244.50 

62.42 

5 

0 

10 

2523.6 

'24.95 

95  ,92 

69.59 

23 

0 25 

4009.97 

-21 .44 

175.40 

244.59 

62.43 

24 

0 

34 

34  90.0 

-24.96 

168.08 

110.41 

4 

0 15 

3123.57 

-21 .43 

103.33 

244 . 50 

62.42 

5 

0 

10 

2523.6 

-24.95 

95.92 

69.59 

23 

0 25 

4009.97 

'21 .44 

175.40 

244.59 

62.43 

24 

0 

34 

3490.0 

-24.96 

160.08 

1 10.41 

4 

0 15 

3123.57 

'21.43 

103.33 

244.50 

62.42 

5 

0 

10 

2523.6 

-24.95 

95.92 

5IFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1 .4409 

TRA' 

1 .9570 

TC3  .0503 

BAU  .0792 

SCT 

3070.6  SCR 

460.0  SC3 

551  .6 

ST  1702.0 

SR  217.1 

SS 

2115.1 

RDE  . 1 606 

RRA 

.2734 

RC3  -.2160 

FAU  .04453 

RRT 

-.0040  RRF 

.9450  RTF  - 

.9654 

CRT  -.9960 

CRS  -.9024 

CST 

.9936 

rCE  3.5026 

FRA 

3.5500 

FC3-1 .4437 

BSP  10197 

SCB 

3114,1  R23  ' 

.1050  RJ3 

.9672 

LSA  2769.0 

MSA  157.4 

SSA 

7.7 

BOE  I .4507 

6RA 

1 .9760 

BC3  .2210 

FSP  '1626 

SCI 

3106.6  SC2 

216.5  THA  17?. 29 

ELI  1795.1 

El?  17.2 

AlF 

173.07 

220 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  » 


LAUNCH  CATE  NOV  ?7  J 968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64,82  VL 

RP  108.27  LAP  1.69  LOP  226.49  VP 

RC  48.883  CL  29.73  OP  -14.64  7AL 

planetocentric  conic 


27.492  gal 
37.536  GAP 
49.61  ZAP 


C3  26.597 

VHL  5 

.157 

DLA  36.19 

RAL  8.20 

RAO  6568.1 

VEL  12.164 

LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

66.4  5 

22  37 

8 

4142.55 

-22.50 

180.26 

243.75 

113.55 

4 20 

36 

3069.05 

-22.48 

99.62 

243.74 

66.4  5 

22  37 

8 

4142,55 

-22.50 

160.2S 

243.75 

113.55 

4 20 

36 

3069.05 

-22.48 

99.62 

243.74 

66.45 

22  37 

6 

4142.55 

-22.50 

160.2^ 

243.75 

113.55 

4 20 

36 

3069.05 

-22.48 

99.62 

243.74 

CirFEfftNTIAL  COff#?CCTIONS 


Flight  time  i50.oo 

distance  385.300 
6.35  AZL  84.63  HCA  1 
-7.11  A7P  95.10  TAl  1 
28.28  ETS  31.13  7AE  1 


=>TH  2.18  VHP  5.545 
INJ  A7MTH  INJ  TIME 

60.87  25  46  11 

60.86  5 11  45 

60.87  23  46  11 

60.86  5 11  45 

60.87  23  46  11 

60.86  5 M 45 

MIO-COURSC  EXECUTION  ACCURACV 


arrival 

CATE 

APR 

26  1969 

ECC 

.19319 

INC 

5.3715 

Vl 

30.186 

RCA 

102. 

.71 

APO 

151 .90 

V2 

35. ODO 

ZAC 

118 

.80 

ETC 

173.66 

CLP 

-24 .46 

DPA 

-7, 

.39 

RAP 

27.29 

ECC 

1 .4377 

PO 

CST  ■ 

riM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3542 

.5 

- 

26.20 

172.89 

2469 

.1 

26.19 

92.25 

3542 

.5 

26.20 

172.89 

2469 

.1 

26.19 

92.25 

3542 

.5 

■26.20 

172.89 

2469 

.1 

■26.19 

92.25 

ORBIT  OETERMINATION  ACCURACY 


TOE-1 .4955 

TRA' 

-1  .8850 

TC3 

.0697 

0AU 

.0907 

SCT 

3082.1  SGR 

621.7 

SC3 

601.7 

ST 

1834.8 

SR 

352.6 

SS 

2272.0 

ROE  .2912 

RRA 

.3390 

RC3  - 

,2454 

FAU 

.04723 

RRT 

-.9220  RRF 

.9759  RTF 

-.9672 

CRT 

-.9993 

CRS 

-.9966 

CST 

.9938 

FCE  4.0422 

FRA 

3.6906 

FC3-1 

.5373 

BSP 

10331 

see 

3144.2  R23 

-.2037 

R13 

.9702 

LSA 

2937.3 

MSA 

159.3 

SSA 

6.3 

BOE  1.5236 

BRA 

1 .9152 

BC3 

.2551 

FSP 

-1782 

SCI 

3135.3  SG2 

236.6 

THA 

169.40 

ELI 

1868.3 

EL2 

12,5 

alf 

169.13 

LAUNCH  DATE  NOV  27  1968 


FUCHT  TIME  152.00 


ARRIVAL  DATE  APR  28  1969 


HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64 .82 

RP  108.31  LAP  1 .53  LOP  229.68 

RC  50.327  GL  32.35  GP  -18.44 

PLANETOCENTRIC  CONIC 


VL  27.544  CAL 
VP  37.562  GAP 
7AL  51.13  ZAP 


C3  27.032 

VHL 

5 

.199 

o 

r 

RAL  6.40 

RAO  6568.1 

VEL  12.182 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

62.92 

22 

11 

40 

4200.12 

-23.58 

185.63 

242.98 

117.08 

4 

31 

40 

3019.53 

-23.57 

96.28 

242.97 

62.92 

22 

11 

40 

4200.12 

-23.50 

185.63 

242.98 

117.08 

4 

31 

40 

3019.53 

-23.57 

96.28 

242.97 

62.92 

22 

11 

40 

4200.12 

-23.58 

185,63 

242.96 

117.08 

4 

31 

40 

3019.53 

-23,57 

96.28 

242.97 

differential  CORRECTIONS 
TOE-1.5753  TRA-1.8050  TC3 
ROE  .4741  RRA 
FDE  4.5830  FRA  3.1 
BCE  1.6451  BRA  J .1 


DISTANCE  391.944 
6.17  AZL  84.17  HCA  164.79  SHA  127.65  ECC 

-6,55  AZP  95.63  TAL  151.50  TAP  316. 2!3 

32,22  ETS  34.11  ZAE  152.46  ETE  298.8t 


PTH  2.19  VHP  5.342 
INJ  AZMTH  INJ  TIME 

58.78  23  21  40 

58.78  5 22  0 

58.78  23  21  40 

58.78  5 22  0 

58.78  23  21  40 

58.78  5 22  0 

MID-COURSE  EXECUTION  ACCURACY 


.18886 

INC  5.8300 

Vl  50.186 

103.55 

APO  151.76 

V2  34.987 

120.02 

ETC  176.04 

CLP  -26.89 

1 -10.57 

RAP  29.53 

ECC  I .4449 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3600.1 

-27.54 

178.33 

2419.5 

-27.52 

88.98 

3600. 1 

-27.54 

178.33 

2419.5 

-27.52 

88.98 

3600.1 

-27.54 

178.33 

2419.5 

-27.52 

86.98 

ORBIT  OETERMINATION  ACCURACY 


TC3 

.0791 

BAU 

.1060 

SGT 

3075.9  SCR 

851 .8 

SC3 

647.5 

ST 

1895.7 

SR 

553-2 

SS 

2443.8 

RC3  -.2824 

FAU 

.04898 

RRT 

-.9417  RRF 

.9901 

RTF 

-.9687 

CRT 

-.9968 

CRS 

-.9995 

CST 

.9941 

FC3-1 .5686 

BSP 

10466 

see 

3191.7  R23 

-.2091 

R13 

.9738 

LSA 

3137.7 

MSA 

163.3 

SSA 

4.0 

0C3 

.2933 

FSP 

-1922 

SCI 

3179.6  SC2 

277.3 

THA 

165.27 

ELI 

1974.3 

EL2 

42.5 

ALF 

163.77 

LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64 .82 

RP  108.36  LAP  1.36  LOP  232.88 

RC  51.881  GL  35.79  GP  '24 .05 

Planetocentric  conic 


flight  time  154.00 


ARRIVAL  CATE  APR  30  1969 


VL  27.591  gal 
VP  37.585  GAP 
7Al  53.26  ZAP 


DISTANCE  398.565 

6.00  AZL  83.48  HCA  167.98  SMA  127.98  ECC  .18492  INC  6.5248  VI  30.186 
-6.01  AZP  96.38  TAL  151.56  TAP  319.54  RCA  104.31  APO  151.64  V?  34.974 
37.27  ETS  38.19  ZAE  147.50  ETE  296.63  ZAC  121.11  ETC  179.71  ClP  -29.38 


C5  28.433 

VHL 

5.332 

DLA 

41  .23 

RAL  3.82 

RAO  6568.1 

VEL  12.240 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

58  .68 

21 

41  48 

4^68.15 

-24.65 

192.12 

242.26 

121.32 

4 

40  59 

2976.68 

-24.63 

93.41 

242.26 

58,68 

21 

41  48 

4268 . 1 5 

'24.65 

192.12 

242.26 

121 .32 

4 

40  59 

2976.68 

-24.63 

93.41 

242.26 

58.68 

21 

41  48 

4268 . 1 5 

-24.65 

192.12 

242.26 

121.32 

4 

40  59 

2976.68 

-24.63 

93.41 

242.26 

differential  corrections 


TCE-1 

.7063 

TRA- 

-1  .7139 

TC3 

.0775 

BAU 

.1271 

RCE 

.7716 

RRA 

.5554 

RC3  -.3254 

FAU 

.04863 

FOE  5.1853 

FRA 

3.6720 

FC3-1 .4806 

BSP 

10747 

BCE  1 .87?7 

BRA 

1 .8016 

BC3 

.334  5 

FSP 

-2016 

TH  2.20  VHP 
INJ  A7MTH 
55.84 

55.83 

55.84 

55.83 

55.84 
55.83 

MID-COURSE  EXECUTION  ACCURACY 
SCT 
RRT 

sea 

SCI 


5.234  OPA  -15.41  RAP  32.51  ECC  1.4679 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22  52  57 

3668.2 

-28.95 

184 .97 

5 30  36 

2376.7 

-28.94 

86.27 

22  52  57 

3668.2 

-28.95 

184.97 

5 30  36 

2376 . 7 

-28 . 94 

86.27 

22  52  57 

3668.2 

-28.95 

184.97 

5 30  36 

2376.7 

-28.94 

86.27 

ORBIT  determination  ACCURACY 


-.9517  RRF 
3286.6  R23 
3268.5  SC2 


199.0  SC3 

675.1 

ST 

1975.1 

SR 

862.7 

SS 

2618.0 

.9959  RTF 

-.9699 

CRT 

-.9948 

CRS- 

1 .0000 

CST 

.9944 

.1985  R13 

.9786 

L$A 

3386.8 

HSA 

169.5 

SSA 

3.4 

344.6  THA 

159.31 

ELI 

2153.8 

El2 

80.6 

ALF 

156.48 

LAUNCH  CATE  NOV  27  1 968 

heliocentric  conic 
RL  147.60  LAL  .00  LOL  64.82 

RP  108.40  LAP  1.18  LOP  236.07 

RC  53.536  OL  40.68  CP  -32.84 

Planetocentric  conic 
C3  32.023  VHL  5.659 

LNCH  AZMTH  LNCH  TIME 


VL  27.634  CAL 
VP  37.604  GAP 
ZAL  56.50  ZAP 


flight  time  156.00 
DISTANCE  405.162 

5.86  AZt  82,29  HCA  171.17  SMA  128.27 
-5.47  AZP  97.62  TAL  151.62  TAP  322.78 
44.39  ETS  43.82  ZAC  139.55  ETE  293.75 


53-26 

126.74 

53.26 

126.74 

53.26 

126.74 


21 

4 

21 

4 

21 

4 


3 19 
46  23 
3 19 
46  23 
3 19 
46  23 


DLA  45.13 

RAL  359.67 

RAD  6566.3 

VEL  12.385 

PTH  2.24 

VHP  5.34Z 

OPA  -23.08 

RAP  37.14 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC, 

1 INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

4356.95 

-25.39 

200.63 

241.50 

51.34 

22  15  56 

3756.9 

-50.20 

2947.51 

•'25.37 

91.41 

241.49 

51.33 

5 35  30 

2347.5 

-30.19 

4356.95 

-25.39 

200.63 

241.50 

51.34 

22  15  56 

3756.9 

-30.20 

2947.51 

-25 . 37 

91.4] 

241 .49 

51  .33 

5 35  30 

2347.5 

-30.19 

4356.95 

-25.39 

200.63 

241.50 

51.34 

22  15  56 

3756.9 

-30.20 

2947.51 

'25.37 

91.41 

241.49 

51.33 

5 35  30 

2347-5 

-30.19 

differential  CORRECTIONS 
TOE-1.9659  TRA-1.6098  TC3 
ROE  1.3142  RRA  .7105  RC3 
FOE  5.7297  FRA  3.2253  FC3- 
80E  2.3647  BRA  1.7597  BC3 


0575 

BAU 

.1547 

3568 

FAU 

.04305 

.1639 

BSP 

11363 

.3615 

FSP 

-1965 

MID-COURSE  EXECUTION  ACCURACY 
SGT  3050.2  SGR  1724.4  SG3  651  .3 
RRT  -.9565  RRF  .9980  RTF  -.9711 
see  3503.9  R23  -.1684  R13  .9855 

SCI  3476.0  SG2  441.7  THA  151.09 


arrival  DATE  MAY  ^ 1969 


ECC  .18135  INC  7.7114  Vl  30.186 
RCA  105.01  APO  151.53  V2  34.961 
ZAC  121.80  ETC  185.78  CLP  -31.73 


2 LONG 

193.82 
84  .61 

193.82 
84  .61 

193.82 
84  .61 

ORBIT  DETERMINATION  ACCURACy 
ST  2107.7  SR  1365.4  S5  2753.1 
CRT  -.9940  CRS-1 .0000  CST  .9950 
LSA  3722.2  MSA  177.7  SSA  2.1 
ELI  2508.2  El2  125.3  AlF  M7.13 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  t 


LAUNCH  CATE  NOV  27  196S 


Flight  time  i58.oa 


ARRIVAL  CATE  MAT  4 1969 


HELIOCENTRIC  CONIC 


distance  4J1.7?9 


Rl  147.60 

LAL 

.00 

lOl  64 .82 

VL  27.673 

GAL  5.73 

A7L  79.78 

HCA 

1 74 . 34 

SHA 

128.53 

ECC 

.1 7816 

INCIO.2180 

VI 

50.186 

RP  1 08 . 4 3 

LAP 

I .00 

LOP  239.25 

VP  37.620 

CAP  '4.96 

A7P  100. 1 7 

tal 

151 .67 

TAP 

326.01 

RCA 

105.63 

APO  151  .43 

V2 

34 .940 

RC  55.282 

Cl 

48.31 

GP  -47.46 

7al  62.06 

7AP  55.46 

ETS  51,99 

7AC 

125.78 

ETE 

292 . 30 

7AC 

121 .13 

ETC  196.89 

CLP 

-33.00 

^lanetocentric  conic 

C3  42.775 

VHL 

6.540 

CLA  50.71 

Ral  351.62 

RAC  6568.6 

VEL  12.812 

PTH 

2.33 

VHP 

6.134 

CPA 

-35.45 

RAP  46.26 

ECC 

1.7040 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.99 

20 

6 9 

4491 .99 

-24.39 

212.76 

239.87 

44.05 

21 

21  1 

3892.0 

-30.00 

206.76 

I 34 .01 

4 

39  20 

2958.63 

'24.38 

91 .49 

239.85 

44  .04 

5 

28  38 

2358.6 

-29.99 

85.50 

4 5.99 

20 

6 9 

4491 .99 

'24.39 

212.76 

239.87 

44.05 

21 

21  1 

3892.0 

'30.00 

206.76 

1 34 .01 

4 

39  20 

2958.63 

'24 . 38 

91  .49 

239.85 

44  .04 

5 

28  38 

2358,6 

'29.99 

85.50 

45.99 

20 

6 9 

4491 .99 

-24.39 

212.76 

239.87 

44.05 

21 

21  1 

3892.0 

-30.00 

206 . 76 

134 .01 

4 

39  20 

2958.63 

'24.38 

91  .49 

239.85 

44.04 

5 

28  38 

2358.6 

-29.99 

85,50 

differential  CORRECTIONS 

MIC- 

■COURSE 

EXECUTION  ACCURACY 

ORBIT  CETERMINATICN  ACCURACY 

TCE-2.6725 

TRA-1 .4876 

TC3 

.0099 

6AU 

.1759 

SGT 

3117.3 

SCR  2447.7 

$03 

504,4 

ST 

2421  .3 

SR 

2170.0 

5S 

2695.4 

ROE  2.4477 

RRA  ,8021 

RC3 

-.3074 

FAU 

.02655 

RRT 

-.9580 

RRT  .9978 

RTF 

-.9745 

CRT 

-.9946 

CRS 

-.9998 

CST 

.9964 

FCE  5.7191 

FRA  2.1060 

FC3 

-.5373 

BSP 

1278J 

SGB 

3963.5 

R23  -.1157 

R13 

,9932 

LSA 

4219.2 

MSA 

186.3 

S5A 

.9 

BCE  3.6240 

BRA  1 .6900 

6C3 

.3076 

FSP 

-1571 

SGI 

3924 .0 

SC2  557,9 

THA 

142.15 

Eli 

3247.1 

El2 

167.9 

alf 

1 38 . 1 5 

LAUNCH  CATE  NOV  ^7  1968 


Flight  n>c  16O.00 


arrival  date  may  6 1969 


HELIOCENTRIC  CONIC 


DISTANCE  418.229 


RL  1 4 7 . 60 

LAL  .00 

lOl  64 .82 

VL  27.707 

GAL  5.62  A2L  7l .00  HCA 

177.48 

SHA 

128.77 

ECC  .17539 

1NC19.0012 

VI 

30.186 

= 

RP  1 08 . 4 7 

LAP  .82 

LOP  242.44 

VP  37.634 

GAP  -4.47  ATP  1(38.99 

tal 

151  .68 

TAP 

329,17 

RCA  106.19 

APO  151  .36 

V2 

34 .936 

RC  57.109 

Gl  60.40 

GP  -Tl.63 

2AL  73.01 

TAP  72.85  ETS  78.15 

7AE 

101.18 

ETE 

310.82 

7AC  117.02 

ETC  231 .14 

CLP 

'20.63 

planetocentric  conic 

1 

C3  106.621 

VHL  10,326 

CLA  56.67 

ral  331 .90 

RAO  6570.0  VEL  15.098 

PTH 

2.7l 

VHP 

10.692 

CPA  -52.70 

RAP  72.92 

ECC 

2.7547 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTN 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

38.62 

18  25  57 

4754.22 

'14.65 

228.95  232.03 

34.61 

19  45  11 

4154.2 

-21.16 

224.51 

- 

141.38 

3 42  11 

3126.77 

'14.61 

97.28  232.01 

34.60 

4 

34  17 

2526.8 

-21.14 

92.83 

- 

38.62 

18  25  57 

4754.22 

'14.63 

228.95  232.03 

34.61 

19 

45  11 

4J54.2 

-21.16 

224 . 5 1 

141.38 

3 42  11 

3126.77 

-14.61 

97.28  232.01 

34  760 

4 

34  17 

2526.8 

'21 .14 

92.83 

38.62 

18  25  57 

4754.22 

-14.63 

228.95  232.03 

34.61 

19 

45  11 

4154.2 

-21 .16 

224.51 

1 

141.38 

3 42  11 

3126.77 

-14.61 

97.28  232.01 

34.60 

4 

34  17 

2526.8 

-21.14 

92.83 

- 

DIFFE^TEnTIAl  COflRtCTIONS 
toe-7.1892  TRA'1.2654  TC3  -,1402 

ROE  3.6227  RRA  -.0050  RC3  -,0333 

FOE  4.1354  FRA  .4809  fC3  *0501 

BOE  8.0504  BRA  1.2654  8C3  .1441 


launch  cate  NOV  27  1968 


MIC-COURSE  EXECUTION  ACCURACY 
6AU  .2054  SGT  4198.8  SCR  2011.3  SG3  202.8 

FAU-.D0617  RRT  -.9464  RRF  .9748  RTF  -.9946 

BSP  14047  SOB  4655.7  R23  -.0449  R1 3 .9990 

FSP  -630  SCI  4618.0  SC2  590.8  THA  155.18 

Flight  time  162.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

4007.5 

SR 

2010.2 

SS 

2124.0 

£ 

CRT 

-.9953 

CRS 

-.9979 

CST 

,9995 

1 

LSA 

4058,0 

MSA 

175.2 

SSA 

.9 

“ 

ELI 

4480.1 

El2 

J73.5 

ALF 

153,43 

- 

arrival 

CATE 

MAY 

8 1969 

HELIOCENTRIC  CONIC 


RL 

1 4 7 . 60 

LAL 

.00 

LOL 

64.82 

VL 

27.738 

CAl 

RP 

108 .51 

LAP 

.64 

LOP 

245.62 

VP 

37.645 

GAP 

RC 

59.010 

Gl 

'62.22 

CP 

73.46 

7Al 

81  .30 

7AP 

Planetocentric 

CONIC 

C3 

376.002 

VHL 

19.391 

CLA 

'56.29 

RAL 

33.41 

RAC 

distance  425.187 
5.44  A7L  128.41  HCA 
-3.87  A7P  51 .59  TAl 
83.93  ETS  208.65  7AE 


LNCH  A7MTH 
39.08 

140.92 
39.08 

140.92 
39.08 

140.92 


LNCH  TIME 
10  34  22 
19  44  28 
10  34  22 
19  44  28 
10  34  22 
19  44  28 


L-i  time 
2303.15 
680,18 
2303.15 
680.18 
2303.15 
680 . 1 8 


differential  corrections 

TOE  2.0065  TRA-5.5644  TC3  -.2124 
ROE  .8796  RR_A  6.5121  RC3  .2330 
FOE  -.1553  fra  1.8936  FC3  .0697 
BCE  2.1909  BRA  8.5656  BC3  .3152 


INJ  lAT 

3.57 

3.58 

3.57 

3.58 

3.57 

3.58 

6AU  1 .5846 
FAU- .03026 
BSP  11391 
FSP  '222 


INJ  LONG 
66.39 
295.29 

66.39 
295.29 

66.39 
295.29 


INJ  RT  ASC 
301 .01 
301 .03 
301 .01 
301.03 
301.01 
301.03 


iNJ  A7MTH 
146.22 
146.22 
146.22 
146.22 
146.22 
146.22 


5MA 

128 

i.98 

ECC 

.17214 

INC38.4098 

VI 

30. 186 

TAP 

333 

1.04 

RCA 

106.78 

APO 

151  .19 

V2 

34 .923 

ETE 

335 

>.72 

7AC 

87.00 

ETC 

51  .13 

ClP 

68 .21 

VHP 

26. 

086 

CPA 

75,32 

RAP 

236.04 

ECC 

7.1880 

INJ  TIME 

PC 

CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

11 

12 

45 

1703.2 

10.20 

62.29 

19 

55 

48 

80.2 

10.21 

291 .20 

11 

12 

45 

1703.2 

10.20 

62.29 

19 

55 

48 

80.2 

10.21 

291 .20 

1 1 

12 

45 

1703.2 

10.20 

62.29 

19 

55 

48 

80.2 

10.21 

291 .20 

MIO-CCORSE  EXECUTION  ACCURACY 
SOT  3131.7  SCR  3592.5  SC3  90.3 
RRT  -.9655  RRF  .9932  RTF  -.9892 
SG6  4765.9  R23  .0032  R13  1.0000 

SCI  4725.4  SC2  619.8  THA  13t1.94 


ORBIT  CETERMINATJCN  ACCURACY 
ST  1068.7  SR  1072.5  S5  689*8 

CRT  -.6728  CRS  -.9229  CST  .9058 

LSA  1546.9  HSA  612.5  55A  .2 

Eli  1384.7  EL2  612.4  AUF  134.85 


launch  cate  NOV  27  1968 


Flight  time  i64.oo 


ARRIVAL  CATE  MAY  ID  1969 


HELIOCENTRIC 

: CONIC 

DISTANCE  431.468 

RL  147.60 

LAl  .00 

LOL  64.82 

VL  27.765 

GAL  5 . 39 

A2L  96.44 

HCA  184.01 

SHA 

129 

|.I7 

ECC 

.17031 

INC 

6.4427 

V!  30.186 

RP  108.55 

lap  .45 

LOP  248.80 

VP  37.654 

GAP  -3,44 

A7P  83.57 

TAt  151.90 

TAP 

335 

>.90 

RCA 

107.17 

APO 

151  .17 

V2  34.911 

RC  60.976 

Gl  -37.90 

CP  62.97 

7AL  54.76 

2AP  69.85 

ETS  318,58 

7AE  119.77 

ETC 

76 

■.54 

?AC 

91 .09 

ETC 

149.26 

CLP  '40. 7^ 

Planetocentric  ccnic 

C3  25.489 

VHL  5.049 

OLA  '26.55 

RAL  35.03 

RAO  6568.0 

VEL  12.119 

PTN  2.17 

VHP 

7. 

176 

CPA 

6:  .35 

RAP 

340.41 

ECC  1 .4195 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO 

CST  TIM 

IN, 

} 2 LAT 

INJ  2 long 

90.00 

13  48  n 

1238,69 

10.02 

345.14 

263.90 

116.62 

14 

8 

50 

638.7 

13.52 

338  *21 

90.00 

16  43  36 

^3.81 

24.42 

309.25 

269.58 

104.79 

16 

54 

40 

63.8 

26.22 

301  .04 

100.00 

J4  39  0 

1074.55 

7.33 

331 .65 

262.46 

119.06 

14 

56 

55 

474.6 

11.15 

324.94 

100.00 

18  35  28 

5591 .23 

27.38 

261 .41 

270.38 

102.49 

20 

8 

39 

4991  .2 

28.83 

252.91 

1 ID. 00 

14  55  24 

1023.09 

2.13 

324.55 

259.25 

124.12 

15 

12 

27 

423.1 

6.59 

318.30 

11 0.00 

20  35  34 

52f5 .45 

33.39 

234.12 

271 .62 

97.79 

22 

2 

29 

4615.4 

34.11 

224.95 

CIFFERENTIAl  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TCE  -.6397 

TRA-l .8069 

TC3  .0667 

6AU  .2884 

SOT  2405.5  SCR  3896.1  SC3 

386.0 

ST 

1000. 0 

SR 

1191 .0 

SS  873.1 

RQE  '.3157 

RRA-2.9835 

RC3  .8436 

FAU  .02835 

RRT 

.9596  RRF  - 

,9995  RTF  - 

.9658 

CRT 

.8741 

CRS 

.9957 

CST  .9152 

FCE  .4809 

FRA  3,4102 

FC3  -.9650 

BSP  14596 

SOB  4578.9  R23  - 

.0539  R13  ' 

.9984 

LSA 

1739.6 

MSA 

393.1 

SSA  J .9 

BCE  *7134 

BRA  3.4880 

6C3  .8462 

FSP  -1232 

SCI  4541 .9  SG2 

580.3  Tha 

58.79 

ELI 

1507.0 

El2 

383.8 

AlF  50.68 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


launch  cate  NOV  27  1968 

flight  TIME  166.00 

ARRIVAL  CATE 

MAT 

12  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  437.933 

RL  147.60 

LAL  .00 

La  64.82 

VL  27.788 

CAL  5.32 

AZL  92.10 

HCA  187.16 

SMA 

129.34 

ECC 

.16844 

INC  2.0991 

VI 

30.186 

RP  108.58 

LAP  .26 

LOP  251 .98 

VP  37.661 

CAP  -2.98 

A7P  87.92 

TAL  151.90 

tap 

339.07 

RCA 

107.55 

APO  151 .12 

V2 

34.900 

RC  63.000 

CL  -14.80 

CP  47.07 

7Al  43.44 

ZAP  63.82 

ETS  330.88 

ZAE  135.70 

ETE 

79.68 

ZAC 

96.85 

ETC  153.27 

CLP 

-49.62 

PLANETOCENTRIC  CONIC 

C3  15.756 

VHL  3.969 

ClA  -4.64 

RAL  27,18 

RAO  6567.6 

VEL  11.711 

PTH  2.06 

VHP 

4.895 

OPA 

47.70 

RAP  355.80 

ECC 

1 .2593 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

9 20  9 

2014.57 

-14.27 

29.20 

244.01 

114,72 

9 

53  43 

1414.6 

-10.81 

22.22 

90.00 

20  8 59 

4947.34 

21  .62 

216.14 

245.85 

71.25 

21 

31  27 

4347.3 

18.86 

208 . 5 5 

100.00 

10  39  18 

1759.21 

-15.22 

9.96 

243.54 

116.04 

11 

8 37 

1159.2 

-11.59 

3.04 

100.00 

21  32  31 

4677.93 

22.61 

195.95 

245.48 

69.91 

22 

50  29 

4077.9 

19.67 

188.38 

110.00 

11  42  33 

1561 .22 

-17.74 

353.54 

242.15 

119.71 

12 

8 34 

961  .2 

-13.65 

346.81 

1 10.00 

22  45  46 

4448.69 

25,26 

177.37 

244.31 

66.16 

23 

59  55 

3848.7 

21  .82 

169.91 

DIFFERENTIAL  CORRECTIOiS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  determination  ACCURACT 

TCE  -.4860 

TRA-1 .2771 

TC3  .0684 

BAU  .2800 

SCT  1978.8  SCR  3482.4  SC3 

768.8 

ST 

894.5 

SR  1234.8 

SS 

1386.7 

ROE  -.5298 

RRA-2.2302 

RC3  1.3273 

FAU  .06310 

RRT  < 

.9530  RRF  - 

.9996  RTF  - 

.9541 

CRT 

.9726 

CRS  .9984 

CST 

.9842 

FOE  1 .5060 

FRA  5.6467 

FC5-3.4674 

BSP  12782 

see  4005.4  R23  - 

.0685  R13  - 

.9973 

LSA 

2053.8 

MSA  171.2 

SSA 

5.4 

BOE  .7189 

BRA  2.5700 

6C3  1.3291 

FSP  -2391 

SCI  3970.7  SC2 

525.7  THA  < 

61 .01 

Eli 

1515.2 

EL2  169.5 

ALF 

54.32 

LAUNCH  DATE  NOV  27  1968 

flight  time  168.00 

arrival  DATE 

HAT 

14  1969 

HELICXENTRIC 

: CONIC 

DISTANCE  444.395 

RL  147.60 

LAL  .00 

La  64.82 

VL  27.809 

CAL  5.26 

AZL  90.41 

HCA  190.33 

SMA 

129.48 

ECC 

.16684 

INC  .4075 

VI 

30.186 

RP  108.62 

LAP  .07 

LOP  255.15 

VP  37.666 

CAP  -2.52 

ATP  89.60 

TAt  151 .90 

TAP 

342.23 

RCA 

107.88 

APO  151 .08 

V2 

34.889 

RC  65.076 

CL  -3.00 

CP  37.58 

7AL  41.22 

ZAP  63.09 

ETS  339.29 

7AE  145.13 

ETE 

81  .97 

ZAC 

99.77 

ETC  155.72 

CLP 

-55.17 

PLANE TCXEN TRIG  CONIC 

C5  14.409 

VHL  3.796 

OLA  6,41 

RAL  23.04 

RAO  6567.6 

VEL  11.653 

PTH  2.05 

VHP 

4.087 

OPA 

38.84 

RAP  1 .05 

ECC 

1 .2371 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

90.00 

7 41  3 

2358.94 

-22.38 

49.52 

240.84 

107.82 

8 

20  2 

1738.9 

-19.73 

41  .84 

90.00 

21  15  7 

4582.97 

12.07 

193.69 

238.46 

64,19 

22 

31  30 

3983.0’ 

8.50 

186.83 

iOO.OO 

9 5 26 

2066 . 74 

-23.36 

29.14 

240.48 

109,20 

9 

39  53 

1466.7 

-20.53 

21  .49 

100,00 

22  33  24 

4330.40 

13.00 

174.64 

237.99 

62.84 

23 

45  35 

3730.4 

9.25 

167.85 

110.00 

to  ZO  40 

1831 .33 

'25.98 

10.15 

239.37 

113.04 

JO 

51  11 

1231.3 

-22.63 

2.60 

110.00 

23  34  40 

4138.57 

15.45 

158.68 

236.58 

59.12 

24 

43  39 

3538.6 

11.24 

152.10 

DIFrEfftNTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMIMTION  ACCURACY 

TOE  -.4^57  TRA-J.0027  TC3  '.0259  BAU  .2464  SCT  1653.2  SCR  3060.9  SC3  1083.0  ST  788.5  SR  1236.3  SS  1882.8 

RCE  -.6091  RRA'1.8128  RC3  I .2788  FAU  .08868  RRT  .9417  RRF  '.9994  RTF  -.9418  CRT  .9932  CRS  .9984  CST  .9981 

FOE  2.7559  FRA  7.3156  FC3-5.3279  BSP  11215  SOB  3478.8  R23  -.0728  Rl3  -.9968  USA  2385.0  MSA  81.4  SSA  12.1 

BOE  .7431  BRA  2.07J6  BC3  1.2791  FSP  -3348  SCI  3443-5  SC2  494.4  THA  62.42  ELI  1464.3  El2  77.3  AlF  57.55 


LAUNCH  CATE  NOV  27  1968  FLIGHT  TIME  170.00  ARRIVAL  CATE  MA^  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  450.841 

RL  147.60  UAL  .00  La  64.82  VL  27.826  CAL  5.22  A7L  89.51  HCA  193.51  SMA  129.60  ECC  .16551  INC  .4904  VI  30.186 

RP  108.65  LAP  -.11  LOP  258.33  VP  37,669  CAP  -2.06  A7P  90.48  TAl  151.88  TAP  345.39  RCA  108.15  APO  151.06  V2  34 .878 

RC  67.198  CL  3.60  CP  31 .49  7AL  41.24  7AP  65.09  ETS  345.49  7AE  151.18  ETE  86.10  7AC  100.86  ETC  157.76  ClP  -60.40 

PLANCTOCENTRIC  CONIC 

C3  14.214  VHL  3.770  ClA  12.55  RAL  20.58  RAO  6567.6  VEL  11  .645  PTH  2.04  VHP  3.666  DPA  32.72  RAP  3.00  ECC  1 .2339 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

41  53 

2536.48 

'25.86 

62.93 

240.25 

101 .97 

7 

24 

9 

1936.5 

-23.95 

54 .79 

90.00 

21 

54  38 

4379,39 

5.80 

182.02 

235.85 

62.23 

23 

7 

38 

3779.4 

2.04 

175,36 

100.00 

8 

9 41 

2253 . 32 

-26.95 

41  .83 

239.97 

103.45 

8 

47 

14 

1653.3 

-24.83 

33.67 

100.00 

23 

9 31 

4137.79 

6.78 

163.72 

235.31 

60.82 

24 

18 

29 

3537.8 

2.84 

157.15 

IID.DO 

9 

32  29 

1994.20 

'29.84 

21.25 

239.07 

107.51 

10 

5 

44 

1394.2 

'27.15 

13.09 

110.00 

0 

7 8 

3969.66 

9.35 

149.40 

233.75 

56.97 

1 

13 

18 

3369.7 

4.93 

143.09 

differential  CORRECTICNS  mid-course  execution  ACCURACT  orbit  OE'I'ERMINATION  ACCURACT 

TOE  -.3447  TRA  -.7612  TC3  -.1523  BAU  .2225  SCT  1300.9  SCR  2733.5  SC3  1333.1  ST  633.2  SR  1189. 7 SS  2274.4 

RCE  -.6213  RRA-1.5487  RC3  1.1612  FAU  .10841  RRT  .9145  RRF  -.9990  RTF  -.9143  CRT  .9980  CRS  .9980  CST  ,9996 

FOE  3.9229  FRA  8.5631  FC3'6.6032  BSP  9891  SCB  3027.2  R23  -.0702  R1 3 -.9965  LSA  2642.8  MSA  66.4  SSA  16.1 

6DE  .7105  BRA  1.7256  6C3  1.1711  FSP  -4147  SCI  2988.7  $C2  481.5  THA  65.81  ELI  1347.2  El2  35.6  ALF  62.00 


LAUNCH  DATE  NOV  27  1968  FLIGHT  TIME  172.00  ARRIVAL  CATE  MAT  18  1969 


HELiaENTRIC 

: CONIC 

DISTANCE  457.267 

RL  147.60 

LAL  .00 

La  64.82 

VL  27.841 

GAL  5.19 

AZL  88.95 

HCA  196.68 

SMA  129 

.71 

ECC  .16445 

INC 

I .0526 

VJ 

30.186 

RP  108.68 

LAP  -.30 

LOP  261 .50 

VP  37.670 

CAP  -1.61 

AZP  91,01 

TAL  151 .84 

TAP  348 

.52 

RCA  108.38 

APO 

151  .04 

V2 

34  .867 

RC  69 . 360 

CL  7.75 

CP  27.28 

ZAL  41.71 

ZAP  68.58 

ETS  350.15 

ZAE  155.19 

ETE  92.71 

ZAC  100.80 

ETC 

159.50 

ClP 

-65.73 

PLANETOCENTRIC  CONIC 

C3  14.276 

VHL  3 . 778 

OLA  26.39 

RAL  18.97 

RAD  6567.6 

VEL  11.647 

PTH  2.04 

VHP  3. 

401 

CPA  28 . 1 3 

RAP 

3.40 

ECC 

1 .2349 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TI^C 

PO  CST  TIM 

IN. 

f 2 LAT 

INJ 

2 LONG 

90.00 

6 0 49 

2673.17 

'27.42 

72.63 

240.22 

97.36 

6 45 

22 

^73.2 

26.12 

64  ,2Ll 

90.00 

22  22  51 

4244.61 

1.48 

174.47 

234.81 

61.72 

23  33 

36 

3644  .6 

-2.31 

167 .84 

too. 00 

7 31  23 

2381 .13 

-28.64 

50.95 

240.02 

98.94 

8 11 

4 

1781 .1 

■27.11 

42.48 

100.00 

23  34  59 

4011.88 

2.56 

156.76 

234.21 

60.21 

24  41 

51 

3411  .9 

-1  .43 

150.24 

IID.DO 

9 0 J 

2103.79 

-31 .82 

29.17 

239.30 

103. 21 

■9  35 

5 

1503.8 

•29.67 

20.61 

110.00 

0 26  45 

3861 .99 

5.31 

143.68 

232.50 

56.18 

I 31 

7 

3262.0 

.83 

137.46 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCORACy 

TOE  -.2348 

TRA  -.5196 

TC3  -.3047 

BAU  .2086 

SCT 

924.4  SCR  2478.7  SC3  1538.6 

ST  433.1 

SR 

1126.6 

5S 

2586. 1 

ROE  '.6075 

RRA-1 .3666 

RC3  1 .0497 

FAU  .12371 

RRT 

.8378  RRF  - 

.9984  RTF  ' 

.8374 

CRT  .9993 

CRS 

.9974 

CST 

.9973 

FOE  4,9742 

FRA  9.5545 

FC3-7.5024 

BSP  8643 

see  2645.5  R23  - 

.0580  R13  - 

.9967 

LSA  2852.8 

MSA 

77.9 

SSA 

15.1 

BOE  .6513 

BRA  2.4621 

6C5  1 .0930 

FSP  '4802 

SCI  2601.4  SC2 

480.9  THA 

72.01 

ELI  1206.9 

EL2 

15.3 

ALF 

68.98 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  196B69  » 


LAUNCH  CATE  NOV  ?7  196^ 

heliocentric  conic 

RL  Ur.60  LAL  .00  LOL  6A  .8^  VL  ^7.a5^ 

RP  106, 7^  LAP  -.49  LOP  ^64.67  VP  37,670 

RC  71.5600L  10.5a  OP  e4.16  7AL  4a, 19 

Plane tocentric  conic 
C3  14.415  VHL  3,797  ClA  19.01  #?AL 

LNCH  A7MTH  LNCH  T] 

90.00  5 29  i 

90.00  22  45 

100.00  7 2 4 

100.00  73  54  4 

no. 00  a 36  i 

110.00  0 41  ! 

CirPEPENTlAL  COftffECTIONS 

Tce  -.0963  TRA  -.26a7  TC3  -.4756  6AU  .2059 

ROE  -.5786  RRA-1.2274  RC3  .956a  PAU  .1360a 

FOE  5.8820  FRAl 0.3336  FC3-8.1726  0SP  7541 

60E  .5865  ORA  1 .2565  6C3  1 .0685  FSP  -5362 

LAUNCH  DATE  NOV  27  1968 

heliocentric  conic 


Flight  time  i74, do 


arrival  cate  mat  20  1969 


distance  463.671 

GAL  5.17  A7l  88.56  HCA  199.86  5MA  129.79  ECC  .16365  INC  1.4394  Vl  30.186 

CAP  -1.18  A7P  91.35  TAl  151.77  TAP  351.63  RCA  108.55  APO  151.03  V2  34.858 

JAP  72.94  ETS  353.74  7AE  157,69  ETE  101.87  7AC  99.99  ETC  161.02  ClP  -7i ,24 

17.86  RAC  6567,6  VEL  11.653  PTH  2.05  VHP  3,220  CPA  24.39  RAP  2.91  ECC  1 .2372 


L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2776.24 

-28.10 

80.09 

240.33 

93.67 

6 16  3 

2176.2 

-27,29 

71  .52 

4145.83 

-1.71 

168.96 

234.44 

61.73 

23  54  6 

3545.8 

-5.48 

1 62 . 30 

2476.29 

-29.45 

57.91 

240.21 

95.37 

7 44  4 

1876.3 

-28.40 

49.26 

3921 .01 

-.52 

151.77 

233.78 

60.1! 

25  0 2 

3321  .0 

-4,50 

145.24 

2183.63 

35.14 

239.67 

99.83 

9 12  44 

1583.6 

-31 .20 

26,33 

3786.43 

2.43 

139,72 

231.93 

55.89 

1 44  40 

3186.4 

-2.06 

133.52 

RL 

147.60 

LAL 

.00  LOL  64.82 

VL 

27.863 

CAL 

RP 

108.74 

LAP 

-.67  LOP  267.84 

VP 

37.668 

GAP 

RC 

73.792 

CL 

12.62  CP  21.71 

JAL 

42.60 

JAP 

PLANETOCENTRIC  CONIC 


C3  14.589 

VHL  3.820 

OLA  20.92  RAL  17.07 

RAO  6567.6 

LNCH  AJMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

5 4 59 

2858 .88 

-28.31 

86.13 

90.00 

23  3 31 

4068.52 

-4.19 

164.64 

100.00 

6 40  19 

2551 .47 

'29.80 

63.47 

100.00 

0 14  48 

3851 .16 

-2.89 

147.94 

1 10.00 

8 18  12 

2245.26 

-33.52 

59.84 

110.00 

0 53  25 

3730.13 

.28 

136.79 

differential  corrections 
TOE  .0660  TRA  -.0084  TC3  -.6632  BAU 
ROE  -.5411  RRA-1.1133  RC3  .8746  FAU 
FOE  6.6432  FRAlO. 9231  FC3-8.6262  BSP 
60E  .5451  BRA  1.1134  0C3  1.0977  FSP 


LAUNCH  CATE  NOV  27  1968 


NIO-COURSE  execution  ACCURACY 
SOT  579.2  5GR  2264.6  SC3  1704.9 
RRT  .5374  RRF  -.9975  RTF  -.5358 
see  2337.5  R23  -.0306  R13  -.9970 
SCI  2286.9  SC2  483.7  THA  81.80 

Flight  time  176.00 

DISTANCE  470.054 
5.16  AJL  88.28 
-.74  AJP  91.59 


INJ  RT  ASC 
240.50 
234.43 
240.45 
233.71 
240.09 
231.73 

MIO-COURSC  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


ST 

194,4 

SR 

1052.7 

SS 

2827.5 

CRT 

.9884 

CRS 

.9965 

CST 

.9740 

LSA 

3022.0 

MSA 

91  .8 

SSA 

14.0 

Eli 

1070.1 

El2 

29.1 

alf 

79.65 

arrival  date  may  ZZ.  1969 


203.03 

SMA 

129.86 

ECC  .16312 

INC 

1.7234 

Vl 

30. 186 

151.67 

TAP 

354.70 

RCA  108.68 

APO 

151 .04 

V2 

34 .848 

158.84 

ETE 

112.97 

JAC  98.66 

ETC 

162.33 

CLP 

' 7 6 . 9 1 

2.05 

VHP 

3.094 

CPA  21.17 

RAP 

1 .87 

ECC 

1.2401 

J AJMTH 

INJ  time 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

90.66 

5 

52  38 

2258.9 

- 

27.92 

77.48 

€1.97 

24 

11  19 

3468.5 

-7.91 

157.93 

92.46 

7 22  51 

1951 .5 

- 

29.14 

54 .72 

60.23 

1 

18  59 

3251 .2 

-6.83 

141 .37 

97.11 

8 

55  37 

1645.3 

- 

32.18 

30.87 

55.82 

1 

55  35 

3130.1 

-4.21 

130.57 

ORBIT  determination  ACCURACY 


.2141 

SCT  516.4 

SCR  2074.1  SC3 

1833.7 

ST 

100.3  SR 

973.1 

SS 

3012,9 

14536 

RRT  -.3686 

RRT 

-.9962  RTF 

.3731 

CRT 

-.8047  CRS 

.9952 

CST 

-.8570 

6635 

sea  2137.4 

R23 

.0158  R13 

-.9961 

LSA 

5166.0  MSA 

103.9 

SSA 

13.5 

-5811 

SCI  2083.3 

SC2 

477.9  THA 

95.54 

ELI 

976.5  EL2 

59.3 

AlF 

94.76 

Flight 

TIME 

178.00 

arrival 

DATE 

MAY 

24  196S 

HELIOCENTRIC  CONIC 

RL  147.60  LAL  ,00  LOL  64 .82  VL  27.870  GAL 

RP  108.77  LAP  -.86  LOP  27l .00  VP  37,665  GAP 

RC  76.053  Gl  14.15  GP  19.68  JAl  42.91  JAP 


DISTANCE  476.415 

5.17  AJl  88.06  HCA  206.20  SHA  1/9.91 
-.32  AJP  91.74  TAl  151.55  TAP  357.75 
83.12  ETS  358.85  JAE  158.70  ETE  124.68 


ECC  .16283  INC  1.9413  Vl  30.186 
RCA  108.76  APO  151.07  V2  34.839 
JAC  96.98  ETC  163.46  CLP  -82.69 


C3  14.789 

VHL  3,846 

CLA  22.37 

RAL  16.51 

RAO  6567.6 

VEL  n.669 

PTH  2.05 

VHP  3.011 

CPA  18.27 

RAP  .49  ECC  1 .2434 

LNCH  AJMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AJMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONC 

90.00 

4 44  25 

2928.20 

-28.26 

91  .20 

240.70 

88.12 

5 33  13 

2328.2 

-28.22  82.53 

90.00 

23  19  39 

4005.26 

-6.21 

161.08 

234.65 

62.32 

24  26  24 

3405.3 

-9.87  154.31 

lOO.OO 

6 22  2 

2613.47 

-29.89 

68.07 

240.73 

90.04 

7 5 35 

2013.5 

-29.57  59.28 

100.00 

0 28  39 

3795,22 

-4.77 

144.86 

233.87 

60.46 

1 31  54 

3195.2 

-8.67  138.24 

no. 00 

8 3 51 

2294.91 

-33.88 

43.68 

240.53 

94.87 

8 42  6 

1694.9 

-32.83  34.60 

no. 00 

1 3 19 

3686.55 

-1.39 

134.51 

2JI  .76 

55.84 

2 4 45 

3086.6 

-5.86  128.28 

differential  CORRECTIONS 
TOE  .2486  TRA  .2601  TC3  -.8585 
ROE  -.4958  RRA-1.0126  RC5  .8014 
FOE  7,2252  FRAU. 3020  FC3-8.8974 
eOE  .5546  BRA  1.0455  BC3  1.1744 

LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64.82 
RP  108,80  LAP  -1.04  LOP  274.17 
RC  78.340  CL  15.33  CP  17.93 
PLANETOCENTRIC  CONIC 
C3  15.016  VHL  3. 87^ OLA  23.50 
LNCH  AJMTH  LNCH  TIME  L-I  TIME 
90.00  4 26  54  2988.39 

90.00  23  34  8 3951,87 

ICXJ.OO  6 6 48  2666.28 

100.00  0 40  51  3749.21 

110.00  7 52  18  2336.22 

110.00  1 11  51  3652.04 

differential  CORRECTIONS 

TDE  .4442  TRA  .5315  TC3-J .0589 
ROE  -.4448  RRA  -.9206  RC3  .7326 
FOE  7.6184  FRA]} .4692  FC3-8.9709 
0OE  .6286  BRA  1 .0630  8C3  1 .2876 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


0AU 

.2322 

SCT  865.3  SCR  1894.0  SC3  1 920.8 

ST 

391  .6 

SR 

886.3 

SS 

3140.9 

FAU 

.15199 

RRT  -.8324  RRF  -.9945  RTF  .8388 

CRT 

-.9665 

CRS 

.9933 

CST 

-.9893 

BSP 

6104 

SC6  2082.3  R23  .0680  R13  -.9924 

LSA 

3284.9 

MSA 

114.5 

SSA 

12.9 

FSP 

-6161 

SCI  2033,8  SC2  446.5  THA  111.93 

Eli 

964.5 

EL2 

92.3 

alf 

113.35 

flight  time  180.00 

arrival 

CATE 

MAY 

26  1969 

DISTANCE  482.754 

VL 

27.875 

CAL 

5.20  AJL  87.88  HCA  209.37  SMA 

129.95 

ECC 

.16278 

INC 

2.1153 

VI 

30.186 

VP 

37.662 

GAP 

.11  AJP  91.84  TAL  151.39  TAP 

.76 

RCA 

108.80 

APO 

151.10 

V2 

34  .831 

JAl 

43.12 

JAP 

88.59  ETS  .70  JAE  157.45  ETE 

135.52 

JAC 

95,  n 

ETC 

1 64 , 4 1 

CLP 

-88,51 

ral 

16.13 

RAO  6567,6  VEL  11.679  PTH  2.05  VHP 

2.965 

CPA 

15.61 

RAP 

358.91 

ECC 

1 .2471 

INJ  LAT 

INJ 

long  INJ  RT  ASC  INJ  AJMTH  iNJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

-28.05 

-7.89 

-29.83 

-6.31 

-34.07 

-2.70 

8AU  .2585 
FAU  .15560 
BSP  6087 
FSP  -6395 


95.59 

158.05 

72.00 

142.31 

46.89 

132.71 


240.95 
235.04 
241 .06 
234.19 
241.02 

231 .95 


85.93 

€2.72 

87.97 
€0.72 

92.98 
55.91 


5 16  42 
24  40  0 

6 51  14 

1 43  21 
8 31  14 

2 12  43 


MIO-COURSC  CXECUTION  ACCURACY 
SCT  1356.2  SCR  1719.9  SG3  1964,9 
RRT  -.9303  RRF  -.9921  RTF  .9387 
SOB  2190.3  R23  .0978  R13  -.9882 

SCI  2153.9  SC2  397.3  THA  127.77 


2388.4 
3351  .9 
2066.3 

3149.2 

1736.2 
3052.0 

ORBIT  DETERMINA 
ST  705.8  SR 
CRT  -.9754  CRS 
LSA  3385.4  MSA 
Eli  1056.2  El2 


28.32 

11.48 

29.79 

10.17 

33.28 

-7.16 


86.93 
151  .22 
63.19 
135.64 
37.74 
126.46 


TION  ACCURACY 
79*. A SS  3216.7 
.9905  CST  -.9963 
123.5  55A  12.7 

117.1  AlF  131 .53 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  27  1968 


flight  tihe  182. do 


arrival  cate  MA^  28  1969 


HELIOCENTRIC  CONIC 


distance  489,071 


RL 

147 

.60 

LAL 

.00 

LOt 

64, 

.82 

VL 

27.879 

CAL 

5.23 

A7L 

87. 

.74 

MCA 

212 

.54 

SMA 

129 

.97 

ECC 

^16298 

INC 

2.2581 

VI 

30. 

186 

RP 

108 

.82 

LAP 

-1.21 

LOP 

277. 

.33 

VP 

37.657 

CAP 

.52 

A7P 

91  , 

.90 

tal 

151. 

.20 

TAP 

3 

.73 

RCA 

108. 

.79 

APO 

151  . 

,16 

V2 

34. 

824 

RC 

80.1 

651 

GL 

16.25 

GP 

16. 

.38 

7AL 

43.24 

ZAP 

94.11 

ETS 

2. 

.21 

7AE 

155. 

.36 

ete 

144 

.61 

ZAC 

93. 

.16 

ETC 

165, 

.17 

CLP 

'94 

.29 

PLANE TOCENTRIC  CONIC 


C3  15.273 

VHL  3.908 

CLA  24.4] 

RAl  15.90 

RAO  6567.6 

VEL  11.690 

PTH  2.06 

VHP  2,951 

OPA  13.15 

RAP  357.27 

ECC  1 .2514 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIH 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 11  41 

3042.05 

-27.73 

99.48 

241.26 

84.00 

5 2 23 

2442.1 

-28.27 

90.86 

90.00 

23  47  28 

3905.83 

-9.31 

155.42 

235.56 

63.14 

24  52  34 

3305.8 

-12.84 

148.52 

100.00 

5 53  56 

2712.37 

-29.67 

75.41 

241.45 

86.18 

6 39  9 

2112.4 

-29,88 

66.62 

100.00 

0 51  50 

3710.74 

-7.59 

140.16 

234.63 

61.00 

1 53  41 

3110.7 

-11  .40 

133.45 

110.00 

7 42  54 

2371 .48 

-34.16 

49.64 

241.56 

91 .35 

8 22  25 

1771 .5 

-33.59 

40.4  4 

110.00 

1 19  22 

3624.39 

-3.76 

131  .^6 

232.28 

56.00 

2 19  46 

3024.4 

-8.20 

124 .99 

OIFFERtNTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


OR6IT  determination  ACCURACT 


TOE 

.64  72 

TRA  .8014 

TC3-1 .2566 

6AU 

.2905 

SCT 

1878.7  SOR 

1551.7 

SC3 

1967.1 

ST 

1025.2 

SR 

699.9 

SS 

3244  .8 

ROE  -.3899 

RRA  -.8354 

RC3 

.6669 

FAU 

.15615 

RRT 

-.9570  RRF 

-.9887  RTF 

.9686 

CRT 

-.9743 

CRS 

.9863 

CST 

-.9980 

FCE  7.8205 

FRAll .4362 

FC3-8.8512 

BSP 

6613 

see  2436.7  R23 

.0967 

R13 

-.9870 

LSA 

3471  .6 

MSA 

131 .5 

SSA 

12.5 

BOE 

.7956 

BRA  1.1577 

6C3  1 

1 .4226 

FSP 

-6506 

SOI 

2411.3  S02 

350.7 

TMA 

140.68 

Eli 

1234.4 

El2 

131  .0 

alf 

145.93 

LAUNCH  DATE  NOV  27  1968 


Flight  time  isa.oo 


ARRIVAL  DATE  MAT  30  1969 


HELIOCENTRIC  CONIC 


DISTANCE  495.365 


RL  147.60 

LAL 

.00 

La  64.82 

VL  27,880 

CAL  5,29 

A7L  87.62  HCA  215.70 

SMA  129.98 

ECC  .16342 

INC  2.3779 

VI 

30.186 

RP  108.84 

LAP 

-1.39 

LOP  280,50 

VP  37.651 

CAP  .94 

A7P  91.93 

tal  150.97 

TAP  6.67 

RCA  108.74 

APO  J51 .22 

V2 

34.816 

RC  82.961  GL  16.98 

'’LANE TOCENTRIC  CONIC 

CP  14.99 

ZAL  43.28 

ZAP  99.59 

ETS  3.44 

ZAE  152.75 

ETE  151.79 

ZAC  91 .23 

ETC  165.77 

CLP 

-99.93 

C3  15.564 

VHL 

3.945 

OLA  25.15 

RAL  15.78 

RAD  6567.6 

VEL  n.7D3 

PTH  2.06 

VHP  2.966 

CPA  10.88 

RAP  355.67 

ECC 

1 .2561 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

58  18 

3090.89 

-27.33 

103.00 

241.62 

82.28 

4 49  49 

2490.9 

-28.11 

94  .42 

90.00 

0 

3 53 

3865.50 

-10.54 

153.10 

236.19 

63.57 

1 8 18 

3265.5 

-14.01 

146.14 

100.00 

5 

43  0 

2753.33 

-29.45 

78.44 

241.90 

84.60 

6 28  53 

2153.3 

-29.88 

69.66 

100.00 

I 

1 52 

3678 .29 

-8.65 

138.34 

235.19 

61.28 

2 3 JO 

3078.3 

-12.42 

131  .58 

110.00 

7 

35  14 

2402.18 

-54.18 

52.04 

242.16 

89.94 

8 15  16 

1802.2 

-33.81 

42.81 

no.oo 

1 

26  7 

3602.21 

-4.60 

130.10 

232.71 

56.09 

2 26  9 

3002.2 

-9.02 

123.80 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACV 


TOE 

.8518 

TRA  1.0657 

TC3-J .4449 

6AU 

.3258 

SCT  2398.7  SCR 

1391.0  503 

1931 .5 

ST 

1339.7 

SR 

605.9 

SS 

3232.5 

ROE  -.3332 

RRA  -.7567 

RC3  .6035 

FAU 

.15357 

RRT  -.9643  «RF 

-.9838  RTF 

.9806 

CRT 

-.9684 

CRS 

.9796 

CST 

-.9987 

FOE  7.8472 

FRAU. 2264 

FC3-8.5423 

BSP 

7558 

see  2772.8  R23 

.0793  R13 

-.9880 

LSA 

3548.4 

MSA 

138.7 

SSA 

12.3 

BOE 

.9147 

BRA  1.3070 

8C3  1,5659 

FSP 

-6487 

SCI  2754.2  SC2 

320.9  THA 

150.34 

ELI 

1463.8 

El2 

138.2 

ALF 

156.12 

lUNCH  DATE  NOV  27  1968 

flight  time  186.00 

ARRIVAL  DATE 

JUN 

1 1]?69 

HELIOCENTRIC  CONIC 

DISTANCE  501.638 

RL  147.60 

LAL  .00 

La 

64.82 

VL  27.879 

GAL  5.35 

AZL  87.52 

HCA 

218.87 

SMA 

129.98 

ECC  .16409 

INC  2.4806 

VI 

30. 186 

RP  108.86 

LAP  -1.56 

LOP  283.66 

VP  37.645 

GAP  1.35 

AZP  91.93 

tal 

150.71 

TAP 

9.58 

RCA  108.65 

APO  151 .30 

V2 

34 .810 

RC  85.328 

Gl  17.54 

CP 

13.71 

ZAL  43.24 

ZAP  104.93 

ETS  4.44 

ZAE 

149.86 

ETE 

157.30 

ZAC  89.42 

ETC  166.21 

CLP 

-105.37 

PLANETOCENTRIC  CONIC 

C3  15.894 

VHL  3.987 

CLA 

25.76 

RAL  15.77 

RAO  6567.6 

VEL  11.717 

PTH 

2.06 

VHP 

3.008 

CPA  8.80 

RAP  354.17 

ECC 

1 .2616 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 46  24 

3136 

.08 

-26.87 

106.23 

242.06 

80.72 

4 

38  40 

2536.1 

-27.88 

97.71 

90.00 

0 15  42 

3829 

.79 

-n  .62 

151 .03 

236.94 

63.99 

1 

19  32 

3229.8 

-15.02 

144 .00 

100.00 

5 33  40 

2790 

.22 

-29.18 

81.15 

242.43 

83.20 

6 

20  n 

2190.2 

-29.81 

72.40 

100.00 

in  7 

3650 

.88 

-9.55 

136.80 

235.85 

6]  .54 

2 

n 57 

3050.9 

-13.28 

130.00 

no.oo 

7 29  1 

2429.32 

-34.16 

54.16 

242.84 

88.68 

8 

9 31 

1629.3 

-33.97 

44.92 

110.00 

I 32  15 

3584.55 

-5.27 

129.17 

233.25 

56.18 

2 

32  0 

2984.5 

-9.68 

122.86 

differential  corrections 


MID-COURSE  execution  ACCURACV 


ORBIT  determination  ACCURACV 


TOE 

1 .0544 

TRA 

1 .3225 

TC3-1 .6163 

BAU 

.3622 

SCT 

2900.2 

SCR 

1241.4  SC3 

1866.4 

ST 

1^42.8 

SR 

516.4 

SS 

3192.1 

RCE 

-.2774 

RRA 

-.6853 

RC3 

.5416 

FAU 

.14779 

RRT 

-.9633 

RRF 

-.9770  RTF 

.9862 

CRT 

-.9574 

CRS 

.9688 

CST 

-.9991 

FOE 

7.7372 

FRA 10. 8866 

FC3-8.0504 

BSP 

8726 

see 

3154.7  R23 

.0602  R13 

-.9895 

LSA 

3624 . 1 

MSA 

145.0 

SSA 

12.2 

BOE 

1 .0903 

BRA 

1 .4894 

8C3  ) 

1 .7047 

FSP 

-6326 

SCI 

3139.7 

SC2 

307.7  THA 

157,36 

ELI 

1716.1 

El2 

142.7 

alf 

163.13 

LAUNCH  DATE  NOV  27  1968 


flight  time  ISB.OO 


ARRIVAL  DATE  JUN  3 1969 


HELIOCENTRIC  CONIC 


DISTANCE  507.887 


RL 

147 

.60 

LAL 

.00 

La 

64 

.82 

VL 

27. 

,877 

CAL 

5.43 

AZL 

87, 

.43 

HCA 

222.03 

SMA 

129 

.96 

ICC 

.16499 

INC 

2.5701 

VI 

30.186 

RP 

108 

.88 

LAP 

-1.72 

LOP 

286 

.82 

VP 

37. 

.638 

GAP 

1.75 

AZP 

91 

.91 

tal 

150.41 

TAP 

12 

.44 

RCA 

108 

.52 

APO 

151  .40 

V2 

34  .804 

RC 

87.691 

GL 

17.97 

GP 

12 

.55 

ZAL 

43.13 

ZAP 

110.05 

ETS 

5, 

.25 

ZAE 

146.89 

ETE 

161 

.48 

ZAC 

87, 

.80 

ETC 

166.51 

CLP- 

■no. 56 

PLAfCTOCENTRIC  CONIC 


C3  16.265 

VHL 

4.033 

OLA  26.27 

RAL  15.86 

RAO  6567. 

,7  VEL  11.732  PTH  2.07 

VHP  3.075 

OPA  6.93 

RAP 

352.84 

ECC 

I .2677 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LCWG 

90.00 

3 

35  45 

3178 .42 

-26.37 

109.23 

242.56 

79.30 

4 28 

44 

2578.4 

27.58 

100.77 

90.00 

0 

27  1 

3797.97 

-12.56 

149.16 

237.78 

64.41 

I 30 

19 

3198.0 

15.90 

142.08 

100.00 

5 

25  46 

2823.75 

-28.88 

83.60 

243.03 

81.95 

6 12 

50 

2223.8 

- 

29.70 

74  .89 

100.00 

1 

19  41 

3627.87 

-10.29 

135.50 

236.60 

61 .78 

2 20 

9 

3027.9 

- 

13.98 

128.65 

no.oo 

7 

24  3 

2453.63 

-34,11 

56.05 

243.59 

87.56 

8 4 

57 

1853.6 

- 

34.07 

46.81 

no.oo 

1 

37  53 

3570.76 

-5.79 

128.45 

233.88 

56.25 

2 37 

24 

2970.8 

- 

10.19 

122. n 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  1.2490 

TRA 

1.5673 

TC3- 1.7696 

BAU  .3991 

SGT 

3369.2  SCR 

1103.4  SG3  1776.0 

ST  1924.9 

SR 

431  .6 

SS 

31 18.8 

ROE  -.2219 

RRA 

-.6198 

RC3  .4863 

FAU  .14061 

RRT 

-.9570  RRF 

-.9675  RTF  , 

.9893 

CRT  -.9380 

CRS 

.9506 

CST 

-.9992 

FOE  7.4900 

FRA 10. 4269 

FC3-7.4843 

BSP  10027 

sea 

3545.3  R23 

.0444  R13 

.9909 

LSA  3687.2 

MSA 

151  .1 

SSA 

12.1 

BOE  1 .2685 

BRA 

1.6854 

6C3  1 .8352 

FSP  -6108 

SCI 

3532.1  SG2 

305.4  THA  162.46 

Eli  1967.2 

El2 

146.4 

alF 

168.05 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  NOV  21  1963 


Flight  timc  190. do 


arrival  cate  JUN  5 1969 


heliocentric  conic 

RL  147.60  LAL  -00  LOL  64.8? 

RP  106.90  LAP  -1.66  LOP  ?69.99 

RC  90.065  CL  16.50  CP  H .49 

PlANETOCEnTRIC  CONIC 

C3  16.664  VHL  4 .065  ClA  26.69  RAL  16.03 

LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 

90.00  3 26  12  3216.46  -25.64 

90.00  0 37  54  3769.54  -13.39 

100.00  5 19  6 2654.43  -26.57 

100.00  1 27  40  3606.61  -10.90 

110.00  7 20  11  2475.63  -34.03 

110.00  1 43  6 3560.37  -6.19 

DIFFERENTIAL  CORRECTIONS 

TOE  I .4340  TRA  J .6007  TC3-J  .90_14  BAU  .4351 

ROE  -.1691  RRA  -.5614  RC3  .4362  FAU  .13207 

FOE  7,1575  FRA  9.9011  FC3-6.6535  BSP  11347 

60E  1.4439  BRA  1.6662  BC3  1.9506  FSP  -5622 

LAUNCH  DATE  NOV  27  1 966 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64,62 

RP  106.91  LAP  -2.03  LOP  293.15 

RC  92.449  CL  16.53  CP  10.53 

PlANETOCEnTRIC  CONIC 

C3  17.153  VHL  4.142  OLA  27.04  RAL  16.27 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  iNJ  LAT 

90.00  3 17  36  3256.61  -25.27 

90.00  0 46  25  3744.16  -14.12 

iOO.QO  5 13  40  2662.56  -26.25 

100.00  1 35  5 3593.42  -11.39 

UO.OO  7 17  16  2495.71  -33.94 

110.00  1 47  56  3553.05  -6.46 

differential  CORRECTIONS 

TDE  1.6089  TRA  2.0236  TC3-2 .0082  BAU  .4691 
ROE  -.1195  RRA  -.5101  RC3  .3907  FAU  .12249 

FOE  6.7736  FRA  9.3452  FC3-6.1626  BSP  12620 

BOE  1.6133  BRA  2.0671  0C3  2.0456  FSP  -5489 


distance  514.113 

VL  27.873  CAL  5.53  A7l  87.35  MCA  225.20  SMA  129.93  ECC  .16612  INC  2.6492  VI  3D.1H6 

VP  37.630  CAP  2. 16  A7P  91.87  TAL  150.06  TAP  15.26  RCA  106.35  APO  151,52  V2  34,799 

7AL  42.96  7AP  114.92  ETS  5.91  7A£  143.97  ETE  164.66  7AC  66.41  ETC  166.69  ClP-115,46 


RAO  6567.7  VEL  11.750  PTH  2.07  VHP  3,164 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME 
112.04  243.15  77.99  4 19  51 

147.49  236.71  64.61  I 40  44 

85.62  243.72  60.61  664? 

134.41  237.44  61.99  2 27  49 

57.77  244.43  66.55  8 1 27 

127.90  254.59  56.31  2 42  26 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3801.5  SOR  979.9  SC3  1670.4 
RRT  -.9456  RRF  -.9543  RTF  .9910 
$06  3925.8  R23  .0333  R13  -.9919 

SOI  3913.6  S02  309.6  THA  166.21 

FlIOHT  time  192.00 


OPA  5.27  RAP  351.71  ECC  1.2746 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2618.5  -27.23  103.65 

3169.5  -16.68  I4Q.35 

2254.4  -29.54  77.15 

3008.8  -14.56  127.54 

1875.6  -34.13  48.52 

2960.4  -10.57  121.55 

ORBIT  DETERMINATION  ACCURACT 

ST  2183.5  SR  355.4  SS  3026.4 

CRT  -.9045  CRS  .9191  CST  -.9993 

LSA  3745.5  MSA  156.8  SSA  12,3 

ELI  2207.1  El2  149.9  AlF  171.59 

ARRIVAL  CATE  JUN  7 1969 


DISTANCE  520.316 

5.64  A2u  87.28  MCA  228.36  SHA  129.90 

2.57  ATP  91.81  TAL  149.71  TAP  18.07 

7AL  42.72  7AP  119.49  ETS  6.44  7AE  141.17  ETE  167.10 


27.868  CAL 
37.622  CAP 


RAO  6567.7  VEL  11.770  PTH  2.08  VHP  3.273 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TI^ 
114.68  243.81  76.78  4 11  55 

145.98  239.74  65.20  1 50  50 

87.85  244.50  79.79  6 1 42 

133.53  238.35  62,18  2 34  58 

59.33  245.35  85,63  7 58  54 

127.51  235.39  56.36  2 47  9 

MIO-COURSE  EXECUTION  ACCORACV 
SOT  4195.4  SOR  871.6  S03  1556.9 
RRT  -.9289  R«P  -.9363  RTF  .9921 
see  4285.0  R23  .0257  Rl3  -.9925 

SOI  4273.2  502  3l7.0  THA  169.02 


ECC  .16749  INC  2.7200  Vl  30.186 
RCA  108.14  APO  151.65  V2  34.795 
7AC  85.28  ETC  166,78  ClP-120.05 

OPA  3.83  RAP  350.82  ECC  1 .2823 
PPX^T  TIM  INJ  2 LAT  INJ  2 LONG 


2656.6 
3144.2 

2282.6 
2993.4 
1895.7 
2953.1 


-26.84 

-17.35 

-29.37 

-15.03 

-34.17 

-10.84 


106.37 
1 38 . 79 
79.23 
126.63 
50.09 
121 .15 


ORBIT  determination  ACCURACY 


ST 

24J7.8  SR 

289.7 

SS 

2922.2 

CRT 

-.8461  CRS 

.8638 

CST 

-.9994 

LSA 

3800.3  MSA 

162.1 

SSA 

12.0 

ELI 

2430.2  El2 

153.6 

alf 

174 .19 

launch  date  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64.82 

RP  108.92  LAP  -2.18  LOP  296,31 

RC  94.840  CL  18.68  CP  9.66 

PLANETOCENTRIC  CONIC 
C3  17.677  VHL  4.204  DLA  27.33 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  3 9 59  3293.07 

90.00  0 58  36  3721.65 

100.00  5 9 18  2908,43 

fOO.OO  1 41  58  3581.52 

110.00  7 15  18  2514.18 

110.00  1 52  28  3548.54 

differential  corrections 

fDE  1.7727  TRA  2.2374  TC3-2.0912 

ROE  -.0735  RRA  -.4652  RC3  .3505 

FCE  6.3619  FRA  8.7838  FC3-5.5M3 

BCE  1.7742  BRA  2.2852  6C3  2.1204 

LAUNCH  CATE  NOV  27  1968 


Flight  time  194.00 
DISTANCE  526.495 

vl  27.861  GAL  5.77  ATL  87.22  HCA  231.52  SMA  129.85 
VP  37.614  CAP  2.97  A7P  91.73  TAL  149.31  TAP  20.83 
7Al  4?. 43  TAP  123.77  ETS  6.87  7AE  138.56  ETE  168.98 


RAL  16.59 
INJ  LAT 
-24.68 
'14.76 
-27.92 
-11,77 
-33.83 
'6.63 

BAU  .5011 
FAU  .11259 
BSP  1 3823 
FSP  -5133 


RAC  6567.7  VEL  11.792  PTH  2.09  VHP  3.400 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME 
117.19  244.55  75.65  4 4 53 

144.64  240.85  65.56  2 0 37 

89.71  245.37  78.87  5 57  47 

152.85  239.35  62.32  2 41  39 

60.76  246.36  84.79  7 57  12 

127.27  236.26  56.39  2 51  36 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  4550.4  SOR  778.6  S03  1441.1 
RRT  -.9059  RRT  -.9125  RTF  .9926 
SOB  4616.5  R23  .0205  RI3  -.9929 

SOI  4605.0  S02  325.9  THA  I7l.|5 


HELIOCENTRIC  CCNIC 


Rl 

147.60 

LAL 

.00 

RP 

108.93 

LAP 

-2.32 

RC 

97.236 

GL 

18.76 

.00  LOL  64.82 


8.88 

PLANETOCENTRIC  CONIC 
C3  18.263  VHL  4.274  DLA  27.56  RAL 


VL  27.853 
VP  37.605 
7AL  42.08 


FLIGHT  TIME  196.00 
DISTANCE  532.650 

CAL  5.91  A7L  87.16  HCA  234.68  SMA  129.79 
GAP  3.38  A7P  91.64  TAL  148.87  TAP  23.56 
7AP  127.75  ETS  7.?4  7AE  136.15  ETE  170.44 


arrival  CATE  JUN  9 1969 


ECC  .16910  INC  2.7842  Vl  30.186 

RCA  107.89  APO  151.81  V2  34.791 

7AC  84.42  ETC  166.81  ClP-124.33 

CPA  2.60  RAP  350.16  ECC  1.2909 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2693.1  -26.41  108.95 

3121.6  -17.94  137.40 

2308.4  -29.17  81.13 

2981.5  -15.38  125.92 

1914.2  -34.18  51.53 

2948.5  -11,01  i20.9l 

ORBIT  DETERMINATION  ACCURACY 

ST  2626.5  SR  236.5  SS  2810.3 

CRT  -.7449  CRS  .7666  CST  -.9994 

LSA  3850.2  MSA  167.1  SSA  12.1 

Eli  2632.4  El2  157.4  ALF  176.15 

arrival  CATE  JUN  U 1969 


16.97 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

90.00 

3 3 14 

3327.95 

-24.07 

90.00 

1 8 24 

3701 .97 

'15.31 

100.00 

5 6 1 

2932.15 

'27.60 

100.00 

1 48  18 

3573.00 

-12.04 

no. DO 

7 14  6 

2531 .29 

-33.72 

110.00 

1 56  42 

3546.63 

-6.70 

differential 

CORRECTIONS 

TDE  1.9286  TRA  2.4459  TC3-2.1460  BAU  .5296 
RDE  -.0312  RRA  -.4267  RC3  .3140  FAU  .10218 
Fee  5.9543  FRA  8.2466  FC3-4.8436  BSP  J4880 
BOE  1.9288  BRA  2.4828  6C3  2.1689  FSP  -4746 


RAO  6567. 
INJ  LONG 
119.57 
143.46 
91  .39 
132.36 
62.08 
127.17 
MID- 
SOT 
RRT 
SOB 
SGI 


7 VEL  11.817  PTH  2.09  VHP  3-544 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
245.38  74.61  3 58  4? 

242.04  65.89  2 ID  6 

246.33  78.04  5 54  53 

240.41  62.43  2 47  51 

247.45  84.01  7 56  18 

237,22  56.40  2 55  49 

COURSE  EXECUTICN  ACCURACY 

4871.6  SCR  700.2  S03  1328.4 
-.8759  RRT  -.8819  RTF  .9928 

4921.7  R23  .0168  R13  -.9930 

4910.2  S02  335.2  THA  172.79 


ECC  .17094  INC  2.8430  Vl  30.186 
RCA  107.61  APO  151.98  V2  34 . 788 
7AC  83.83  ETC  166.80  ClP-128.29 

CPA  1.57  RAP  349.75  ECC  I .3006 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2728.0  -25.95  111.40 

3102.0  -18.44  136.18 

2332.1  -28.97  82.86 

2973.0  -15.64  125.42 

1931.3  -34.18  52.87 

2946.6  -11 .08  120.81 

ORBIT  determination  ACCURACY 
ST  2814.3  SR  198.3  SS  2699.6 

CRT  -.5799  CRS  .6062  CST  -.9994 

LSA  3900.9  MSA  I7l.9  SSA  12.2 

ELI  2816.6  El2  I6l  .4  AlF  177.65 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  CATC  NOV  21  1 rUGHT^TJMC  19f^.OO  ARRIVAL  DATE  JUN  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  53H.779 

RL  147.60  LAL  .00  LOL  64.82  VL  e7.H44  CAL  6.07  A7L  87.10  MCA  237.85  SHA  129.73  ECC  .17304  INC  2.8973  Vl  30.186 

RP  108.94  lap  -2.45  LOP  302.63  VP  37.597  CAP  3.79  A7P  91.54  TAL  148.40  TAP  26.25  RCA  107.28  APO  152.18  V2  34.786 

RC  99.636  Gl  18.77  GP  8.18  7AL  41.69  7AP  131.44  ETS  7.55  7AE  133.95  ETE  171  .59  7AC  83.50  ETC  166.75  ClP-131.96 

planetocentric  conic 


C3  18.915 

VHL 

4 

.349 

CLA  27.75 

RAl  17.41 

RAO  6567.8 

VEl  11.845 

PTH  2,10 

VHP 

3.702 

DPA  .72 

RAP  349.56 

ECC  1.3113 

LNCH  A2MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

i TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

57 

23 

3361.15 

-23.45 

121 .80 

246.29 

73.66 

3 

53  24 

2761 .1 

-25.47 

113,71 

90.00 

1 

17 

46 

3685.25 

-15.77 

142.45 

243.31 

66.17 

2 

19  11 

3085.3 

-18.86 

135.13 

100.00 

5 

3 

45 

2953.82 

-27.28 

92.93 

247.39 

77.29 

5 

52  58 

2353.8 

-28 , 76 

84  .44 

100.00 

1 

54 

5 

3567.81 

-12.20 

132.06 

241.54 

62.50 

2 

53  33 

2967.8 

-15.79 

125.11 

110.00 

7 

13 

40 

2547.23 

-33.60 

63.51 

248.64 

83.29 

7 

56  7 

1947.2 

-34.16 

54.11 

110.00 

2 

0 

40 

3547.17 

-6.68 

127.20 

238 .24 

56.40 

2 

59  47 

2947.2 

-11 .06 

120.84 

DIFFERENTIAL  CORRECTIONS  MIO'COURSE  EXECUTION  ACCURACV  ORBIT  OETERHINA TION  ACCURACY 

TOE  2.0726  TRA  2.6467  TC3-2.1831  6AU  .5567  SCT  5155.9  SGR  634.8  SC3  1219.5  ST  2975.8  SR  176.0  SS  2584.4 

ROE  .0082  RRA  -.3930  RC3  .2829  FAU  .09261  RRT  -.8380  RRF  -.8434  RTF  .9929  CRT  -.3404  CRS  .3708  CST  -.9994 

FOE  5.5446  FRA  7.7266  FC3-4.2385  BSP  15899  SOB  5194.8  R23  .0140  Rl3  -.9930  LSA  394J ,3  MSA  176.5  SSA  12.2 

BOE  2.0726  BRA  2.6757  6C3  2.2013  FSP  -4591  SCI  5183.4  SG2  344,5  THA  174.08  ELI  2976.4  El2  165.5  AlF  178.84 

LAUNCH  DATE  NOV  27  1968  FlICHT  TIME  200.00  ARRIVAL  DATE  JUN  J5  1969 

HELIOCENTRIC  CONIC  DISTANCE  544.883 

RL  147.60  LAL  .00  LOL  64 .82  VL  27.834  CAL  6,25  A7L  87.05  MCA  241  .01  SNA  129.66  ECC  .17538  INC  2.9481  Vl  30.186 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37.588  CAP  4.20  A/P  91.43  TAL  147.90  TAP  28.91  RCA  106.92  APO  152.40  V2  34.784 

RC  102.038  CL  18.73  GP  7.56  /AL  41.25  /AP  134.86  ETS  7.83  /AE  131.96  ETE  172.51  /AC  83.41  ETC  166.70  ClP-135.37 

PLANETOCENTRIC  CONIC 

C3  19.641  VHL  4.432  OLA  27.89  RAL  17.91  RAO  6567.8  VEt  11  .875  PTH  2. 11  VHP  3.875  OPA  .06  RAP  349.59  ECC  1.3232 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 52  33 

3392.36 

-22.84 

123 

.88 

247.29 

72.79 

3 49  5 

2792.4 

-24.98 

115.87 

90.00 

1 26  34 

3671  .83 

-16.14 

141 

.63 

244.65 

66.41 

2 27  46 

3071  .8 

-19.19 

134.29 

100.00 

5 2 28 

2973.52 

-26.98 

94 

.31 

248.53 

76.62 

5 52  2 

2373.5 

-28.55 

85.86 

100.00 

1 59  19 

3565.91 

-12.26 

131 

.95 

242.74 

62.52 

2 58  45 

2965.9 

-15.85 

125.00 

llO.OO 

7 13  54 

2562.16 

-33.47 

64.46 

249.91 

82.63 

7 56  37 

1962.2 

-34.13 

55.28 

110.00 

2 4 23 

3550.03 

-6.58 

127 

.35 

239.34 

56.38 

3 3 33 

2950.0 

-10.95 

120.99 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACV 

TOE  2.2074 

TRA  2.8438 

TC3-2.2001 

BAU  .5816 

SCT  5408.5  SCR 

581.1  SC3  1117.2 

ST  3115.3 

SR  169.9 

SS  2471.0' 

ROE  .0449 

RRA  -.3637 

RC3  .2555 

FAU  .08353 

RRT 

.7920  RRF  - 

.7969  RTF 

.9928 

CRT  -.0644 

CRS  .0969 

CST  -.9994 

FOE  5.1523 

FRA  7.2409 

FC3-3.6818 

BSP  16834 

see  5439.6  R23 

.0117  R13  - 

.9929 

LSA  3975.8 

MSA  180.9 

SSA  12.3 

BOE  2.2079 

BRA  2.8670 

0C3  2.2149 

FSP  -4051 

SCI  5428.1  SC2 

353.5  THA  175.11 

Eli  3115.3 

El2  169.6 

AlF  179.80 

LAUNCH  DATE  NOV  27  1968 

flight  time  202.00 

ARRIVAL  CATE 

JUN  17  1969 

HELIOCENTRIC  CONIC 

DISTANCE  550.959 

RL  147.60 

LAL  .00 

LOL  64.82 

VL  27.823 

GAL 

6.44 

A/L  87.00 

HCA  244.17 

SMA  129.58 

ECC  .17799 

INC  2.9958 

Vl  30.186 

RP  108.95 

LAP  '2.70 

LOP  308.96 

VP  37.578 

GAP 

4.62 

A7P  91.31 

TAL  147.37 

TAP  31.54 

RCA  106.51 

APO  152.64 

V2  34.783 

RC  104.441 

Gl  18.63 

CP  7.00 

/AL  40.76 

ZAP  138.04 

ETS  8.09 

/AE  130.17 

ETE  173,24 

/AC  83.55 

ETC  166.63 

CLP-138. 52 

Planetocentric  conic 

C3  20.448 

VHL  4 . 522 

CLA  28.00 

RAL  18.45 

RAO  6567.8 

VEL  11.909 

PTH  2.12 

VHP  4.061 

OPA  -.45 

RAP  349.82 

ECC  I .3365 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 48  53 

3421 .01 

'22.25 

125 

.78 

248.38 

72.01 

3 45  54 

2821 .0 

-24.50 

117.83 

90.00 

1 34  35 

3662.35 

-16.40 

141 .05 

246.04 

66.59 

2 35  38 

3062.3 

-19.43 

133.69 

100.00 

5 2 10 

2991 .32 

-26.69 

95 

.56 

249.78 

76.02 

5 52  2 

2391 .3 

-28.35 

87.15 

100.00 

2 3 59 

3567.27 

-12.22 

132.03 

243.99 

62.51 

3 3 26 

2967.3 

-15  .81 

125  .08 

110.00 

7 14  48 

2576.24 

-33.34 

65 

.54 

251.27 

82.00 

7 57  44 

1976.2 

-34.09 

56.38 

110.00 

2 7 51 

3555,12 

-6.38 

127.62 

240.50 

56.35 

3 7 6 

2955.1 

-10.76 

121 .27 

differential  CCRRECTICNS  mid-course  execution  ACCURACV  orbit  determination  ACCURACr 

TDE  /.3354  TRA  3.0403  TC3-2.1973  BAU  .6040  SCT  5633.9  SCR  537.8  SC3  1022.6  ST  3236.2  SR  1 76 . 7 SS  2362.2 

ROE  .0789  RRA  -.3382  RC3  .2312  FAU  .07497  RRT  -.7383  RRF  -.7424  RTF  .9926  CRT  .1836  CRS  -.1513  CST  -.9994 

FOE  4.7857  FRA  6.7945  FC3-3.174I  BSP  17670  SC6  5659.5  R23  .0097  Rl3  -.9927  LSA  4006.2  MSA  185.0  SSA  12.5 

BOE  /.3368  BRA  3.0590  BC3  2.2094  FSP  -3726  SCI  5647.9  SC2  361.9  THA  175.95  ELI  3236.4  El2  173.7  alF  .58 

LAUNCH  DATE  NOV  27  1968  FLIGHT  TIME  204.00  ARRIVAL  CATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  557.007 

RL  147.60  LAL  .00  lOL  64 .82  VL  27.811  CAL  6.65  A/L  86.96  MCA  247.33  SMA  129.49  ECC  .18088  INC  3.0410  Vl  30,186 

RP  108.95  LAP  -2.81  LOP  312.1/  VP  37.569  CAP  5.05  A/P  91.17  TAL  U6.81  TAP  34.14  RCA  106.07  APO  152.92  V2  34.783 

RC  106.844  GL  18.49  GP  6.51  /AL  40.24  /AP  140.98  ETS  8,35  /AE  128.55  ETE  173.84  /AC  83.90  ETC  166.57  ClP-14J.44 

Planetocentric  conic 


C3  21.343 

VHL 

4.620 

OLA  28 .07 

RAL  19.05 

RAO  6567, 

,9  VEL  11.947 

PTH  2.13 

VHP  4.259 

CPA  -.81 

RAP  350.23 

ECC 

1.3513 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 lAT 

INJ 

2 LONG 

90.00 

2 

46  42 

3446.13 

-21 .71 

127.42 

249.58 

71.36 

3 44 

8 

2846 . 1 

-24.06 

119.54 

90.00 

1 

41  30 

3657.79 

-16.52 

140.78 

247.48 

66.67 

2 42 

28 

3057.8 

-19.54 

133.40 

100.00 

5 

2 49 

3007.30 

-26.43 

96.67 

251.12 

75.49 

5 52 

56 

2407.3 

-28.16 

88.30 

100.00 

2 

8 4 

3571  .86 

-12.08 

132.29 

245.30 

62.45 

3 7 

36 

2971 .9 

-15.67 

125.35 

1 10.00 

7 

16  17 

2589.59 

-33.21 

66.56 

252.72 

81 .41 

7 59 

26 

1989.6 

-34.04 

57.42 

110.00 

2 

11  6 

3562.33 

-6.11 

128.00 

241.72 

56.30 

3 10 

29 

2962.3 

-10.50 

121  .66 

JIFFERENTIAL 

. CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TCE  2.4569 

TRA 

3.2376 

TC3-2.1771 

BAU  .6241 

SCT 

5834.3  SCR 

503.3  SC3 

935.7 

ST  3339.4 

SR  191.6 

SS 

2257.6 

RCE  .1110 

RRA 

-.3157 

RC3  .2095 

FAU  .06703 

RRT 

-.6775  RRF  - 

.6809  RTF 

.9923 

CRT  .3709 

CRS  -.3400 

CST 

-.9994 

FCE  4.4448 

FRA 

6.3871 

FC3-2.7189 

BSP  18423 

see 

5856.0  R23 

.0080  R13  - 

.9924 

LSA  4031.0 

MSA  189.0 

SSA 

12.5 

BOE  2.4594 

BRA 

3.2529 

BC3  2.1871 

FSP  -3422 

SCI 

5844.3  SC2 

369.6  THA  176.64 

Eli  3340.2 

El2  177.9 

AlF 

1 .22 

/27 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


Vt  . 798 
VP  37.560 
7 hi.  39.68 


OLA  28.11 

RAL  29.68 

RAO  6567.9 

VEL  11.966 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3466.48 

'21 .26 

126.75 

250.91 

3659.46 

-16.48 

140.66 

246.94 

3021 .57 

-26.18 

97.66 

252.56 

3579,60 

-n  .83 

132.74 

246.66 

2602 . 33 

-33.08 

67.53 

254.25 

3571 .60 

-5.76 

126.49 

243.01 

6AU  .6406 
FAU  .05941 
BSP  19044 
FSP  -3130 


VL  27 . 784 
VP  37.551 
7AL  39.09 

RAL  20.35 
INJ  LAT 
-20.93 
-16.23 
-25.95 
-11 .49 
-32.94 
-5.34 


LAUNCH  CATE  NOV  27  1968 

HELIOCENTRIC  CONIC 
RL  147.60  LAL  .00  LOL  64.82 

RP  108.94  LAP  -2.91  LOP  315.28 

RC  109.246  CL  18.31  CP  6.06 

planetocentric  conic 


90. CK)  2 46 

90.00  1 46 

300.00  5 4 

100.00  2 11 

110.00  7 18 

no. 00  2 14 

differential  corrections 

TOE  2.5760  TRA  3.4405  TC3-2.1365 
ROE  .1411  RRA  -.2958  RC3  .1895 
FOE  4.1374  FRA  6.0231  FC3-2.3025 
60E  2.5799  6RA  3.4552  BC3  2.1449 

launch  date  NOV  27  1968 

HELIOCENTRIC  CCNIC 
RL  147.60  LAL  .00  LOL  64 .82 
RP  108.94  LAP  -3.00  LOP  318.45 
RC  111.645  CL  18.09  CP  5.67 
Planetocentric  conic 
C3  23.443  VHL  4.842  OLA  28.13 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 48  12  3480.99 

90.00  I 50  26  3668.44 

100.00  5 6 46  3034.22 

100.00  2 14  33  3590.44 

110.00  7 20  51  2614.56 

110.00  2 16  57  3582.87 

DIFFERENTIAL  CORRECTIONS 
TOE  2.6872  TRA  3.6444  TC3-2.0882 
ROE  .1701  RRA  -.2776  RC3  .l7l8 
roe  3.8490  fra  5.6876  FC3-1 .9498 
BCE  2.6926  BRA  3.6549  BC3  2.0953 


LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CCNIC 
RL  147.60  LAL  .00  LOL  64.82  VL 

RP  108.93  LAP  -3.08  LOP  321.61  VP 

RC  114.042  CL  17.83  GP  5.31  7AL 

Planetocentric  conic 

C3  24.670  VHL  4.967  OLA  28.11  RAL  2I -06 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 52  12  3489.59  -20.74 

90.00  1 52  3 3684.85  -15.78 

IDO.OO  5 9 58  3045.44  -25.75 

100.00  2 16  58  3604.24  -11.05 

110.00  7 23  51  2626.38  -32.80 

no. 00  2 1 9 34  3596.06  -4.84 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7954  TRA  3.8549  TC3-2.0277  BAU  .6707 
ROE  .1980  RRA  -.2607  RC3  .1555  FAU  .04674 

FOE  3.5867  FRA  5.3862  FC3-1 .6404  BSP  20239 

BOE  2.8024  BRA  3.8637  BC3  2.0337  FSP  -2645 

LAUNCH  DATE  NOV  27  1968 

HELIOCENTRIC  CONIC 

Rl  147.60  LAL  .00  LOL  64.82  VL  27.754 

RP  108.93  LAP  -3.16  LOP  324.78  VP  37.534 

RC  116.435  CL  17.54  CP  5.00  7AL  37.82 

PLANETOCENTRIC  CONIC 

C3  26.035  VHL  5.102  OLA  28.07  RAL  21.79 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 58  3 3493.39  -20.65 

90.00  1 52  3 3707,63  -15.15 

100.00  5 13  54  3055.38  -25.56 

100.00  2 18  53  3620.87  -10.52 

no. 00  7 27  18  2637.89  -32.66 

110.00  2 21  59  3611.13  -4.26 

differential  CORRECTIONS 

TOE  2.9014  TRA  4.0735  TC3-1 .9554  BAU  .6823 
ROE  .2251  RRA  -.2448  RC3  .1404  FAU  .04117 

FOE  3.3489  FRA  5.1162  FC3-1 .3689  BSP  20744 

BOE  2.9101  BRA  4.0809  BC3  1 .9604  FSP  -2432 


Flight  time  206.00 


arrival  cate  JUN  2\  1969 


distance  563.026 
6.89  A7l  86.92  HCA  250.49  SMA  129.40  ECC  .184(35  INC  3.0841 


VI  30.186 


CAL  ^ 

CAP  5.48  A7P  91.03  TAl  146.23  TAP  36. 7j  RCA  105.59  APO  153,22  V2  34.784 
7AP  143.72  ETS  8.60  7AE  127,10  ETE  174.33  7AC  84.43  ETC  166.52  CLP-144.I6 


70.84 
66.64 
75 .03 
62.35 

80.85 
56.25 


OPA  -1.05  RAP  350.81  ECC  1.3676 
PO  CST  TIM  INJ  2 LAT  iNJ  ? LONG 


3 44  8 

2 47  54 
5 54  43 

3 n 15 

8 1 41 

3 13  40 


2866.5 

3059.5 
2421  .6 

2979.6 
2002.3 

2971 .6 


-23.68 

-19.50 

-27.98 

-15.44 

-33.99 

-10.16 


120.91 
133.51 
89.32 
125.81 
58.4  1 
122.16 


MIO-C 


ORBIT  determination  ACCURACY 


SCT  6016.0 

SCR  476.1  SC3  857.2 

ST 

3430.5 

SR 

210.2 

SS 

2161  . 1 

RRT  -.6111 

RRF  -.6135  RTF  .9920 

CRT 

.5005 

CRS 

-.4715 

CST 

-.9994 

SCB  6034.6 

R23  .0063  R13  -.9920 

LSA 

4055.3 

MSA 

192.7 

SSA 

12.6 

SCI  6023.1 

SC2  376.4  THA  177.22 

ELI 

3432.1 

El2 

181  .9 

ALF 

1 .76 

flight 

TIME  206.00 

arrival 

CATE 

JUN 

23  1969 

distance  569.013 

CAL 

7.14  ATL 

66.87  HCA  253.65  SMA 

\29.1iO 

ECC 

.18753 

INC 

3.1256 

VI 

30.186 

CAP 

5.92  ATP 

90.66  TAL  145.61  TAP 

39.26 

RCA 

105.06 

APO 

153.55 

V2 

34.785 

TAP 

146.27  ETS 

6.67  TAE  125.81  £TE 

174.73 

TAC 

85.13 

ETC 

166.47 

CLP- 

-146.69 

RAO 

6566.0  VEL 

12.034  PTH  2.15  VHP 

4.691 

DPA 

-1.16 

R4P 

351 .54 

ECC 

I .3858 

INJ 

L LONG  INJ 

RT  ASC  INJ  ATMTH  INJ 

time 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

129.68 

141.43 

98.53 

133.36 

68.46 

129.06 


252.36 
250.41 
254 .08 
248.06 
255.87 

244.36 


70.48 
66.4  7 
74.62 
62.21 
80.32 
56.19 


46  13 
51  35 
57  20 
14  23 
4 25 
16  40 


2881  .0 

3068.4 
2434  .2 

2990.4 
2014.6 
2982.9 


23.40 

-19.28 

-27.81 

-15.12 

-33.93 

-9.74 


121 .88 
134.07 
90.22 
126.45 
59.36 
1 22 . 76 


MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

BAU 

.6567 

SCT  6173.7  SCR 

454.9  5C3 

785.0 

ST 

3502.6  SR 

230.3 

SS 

2066 . 3 

FAU 

.05260 

RRT  -.5404  RRF 

-.5419  RTF 

.9916 

CRT 

.5900  CRS 

-.5628 

CST 

-.9994 

BSP 

19674 

SCB  6190.4  R23 

.0047  R13 

-.9916 

LSA 

4068.4  MSA 

196.2 

SSA 

12.7 

FSP 

-2677 

SCI  6176.6  SC2 

382.4  THA 

177.71 

ELI 

3505.2  El2 

185.8 

ALF 

2.23 

Flight  time 

210.00 

arrival 

CATE 

JUN 

25  1969 

27.769  CAL 
37.542  CAP 


DISTANCE  574.966 

7.42  A7L  86,83  HCA  256.81  SMA  129.20 
6.37  A7P  90.72  TAL  144.98  TAP  41.79 


58.46  7AP  148.66  ETS  9.15  7AE  124.64  ETE  175.08 


RAO  6568.0  VEL  12.085  PTH  2.16  VHP  4.925 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME 


ECC  .19132  INC  3.1658  VI  30.186 
RCA  104.48  APO  153.92  V2  34.787 
7AC  85.98  ETC  166.43  ClP-149.07 

OPA  -1.17  RAP  352.40  ECC  1.4D60 
PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


130.24 

142,42 

99.30 

134.15 

69.35 

129.78 


253.96 
251 .88 
255.70 
249.52 
257.56 
245.76 


70.27 
66.18 

74.27 
62-05 
79.80 
56.12 


50  22 
53  28 
0 44 
17  2 
7 38 
19  30 


2889.6 

3084.9 

2445.4 
3004.2 

2026.4 
2996 . 1 


-23.24 

-18.87 

-27.66 

-14.70 

-33.86 

-9.25 


122.46 
135.  n 

91  .02 
127.27 
60.27 

123.47 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6314.5  SCR  438.5  SC3  719.7 
RRT  -.4671  RRF  -.4677  RTF  .9912 
SC6  6329.7  R23  .0033  R13  -.9912 

SCI  6317.8  SC2  387.5  THA  178.13 

FLIGHT  TIME  212.00 

DISTANCE  560.883 

CAL  7.72  a:^  86.79  HCA  259.97  SMA  129.10 

CAP  6.83  ATP  90.56  TAL  144.32  TAP  44.29 

TAP  150.90  ETS  9.45  TAE  123.59  ETE  175.37 


ORBIT  determination  ACCURACY 


ST 

3562.2 

SR 

250.3 

SS 

1977.1 

CRT 

.6522 

CRS 

-.6266 

CST 

-.9994 

LSA 

4076.9 

MSA 

199. 5 

SSA 

12.7 

ELI 

3566.0 

EL2 

189.6 

alf 

2.63 

arrival  cate  JUN  27  1969 


ECC  .19546  INC  3.2050  VI  30.186 
RCA  103.86  APO  154.33  V2  34.790 
TAC  86.96  ETC  166.39  ClP-151 .29 


RAD  6566.1 

VEL  12.141 

PTH  2.16 

VHP  5.172 

CPA  -1.09 

RAP  353.38 

ECC  1 .4285 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LOIG 

130.46 

255.66 

70.16 

3 56  16 

2893.4 

-23.16 

122.7] 

143.60 

253.35 

65.79 

2 53  51 

3107.6 

-18.30 

136.53 

99.96 

257.41 

73.95 

6 4 50 

2455.4 

-27.52 

91  .73 

135.10 

251 .01 

6|  .66 

3 19  14 

3020.9 

-14.20 

128.24 

70.22 

259.34 

79.31 

6 11  16 

2037.9 

-33.79 

61  .16 

130.57 

247.22 

56.05 

3 22  10 

3011.1 

-8.69 

124 .28 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6430  SCR  426.0  5C3  660.7 

RRT  -.3926  RRF  -.3924  RTF  .9907 
SCB  6450  R23  .0019  R13  -.9907 

SCI  6441.6  SC2  391.7  THA  178.51 


ORBIT  DETERMINA 
ST  3610.6  SR 
CRT  .6966  CRS 
LSA  4080.9  MSA 
Eli  3615.5  El2 


TION  ACCURACY 

269.5  SS  1893.6 
-.6722  CST  '.9994 

202.5  SSA  12.8 
193.1  AlF  2.98 


228 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69 


LAUNCH  CATE  NOV  21  1968  FLIGHT  TIME  ?I4.00  ARRIVAL  CATE  JUN  ?9  1969 


HELIOCENTRIC  C04IC  distance  586.760 


Rl  147.60 

lal 

.00 

LOL  64 .82 

VL  27.738 

CAL  8,04 

A7L  86.76 

HCA 

263.13 

SHA 

128.99 

ECC 

.19997 

INC  3.2434 

VI 

30.186 

RP  108.91 

LAP 

'3.22 

LOP  327.94 

VP  37.525 

GAP  7.30 

A7P  90.39 

TAL 

143.65 

TAP 

46.78 

RCA 

103.19 

APO  154.78 

V2 

34.794 

RC  118.823 

OL 

17.22 

CP  4.71 

7Al  37.15 

7AP  153.01 

ETS  9.79 

7AE 

122.65 

ETE 

175.62 

7AC 

88.06 

ETC  166.37 

CLP 

-153.39 

PLANETOCENTRIC  CONIC 

C3  27.555 

VHL 

5.249 

CLA  28.00 

RAl  22.55 

RAC  6568.1 

VEL  12.204 

PTH 

2.19 

VHP 

5.432 

OPA 

-.92 

RAP  354.47 

ECC 

1 .4535 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 A7MTH 

INJ 

1 TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

5 13 

3493.96 

-20.64 

130.52 

257.52 

70.17 

4 

3 27 

2894 .0 

-23.15, 

122.75 

90.00 

1 

50  56 

3735.23 

-14.37 

145.45 

254,84 

65.34 

2 

53  11 

3135.2 

-17.58' 

138.24 

100.00 

5 

18  30 

3064.25 

-25.40 

100.59 

259.21 

73,68 

6 

9 35 

2464.2 

-27.39 

92.35 

100.00 

2 

20  19 

3640.18 

-9.89 

136.19 

252.55 

61 .65 

3 

20  59 

3040.2 

-13.61 

129.37 

1 10.00 

7 

31  8 

2649.16 

-32.52 

7l  .07 

261.20 

78.83 

8 

15  17 

2049.2 

-33.7? 

62.04 

110.00 

2 

24  11 

3628.02 

-3.62 

131 .45 

248.73 

55.99 

3 

24  39 

3028.0 

-8.06 

125,18 

oifferential  corrections  mid-course  execution  accuracy  orbit  determination  accuracy 

TOE  3.0058  TRA  4.3016  TC3-I .8740  0AU  .6919  SOT  6550.7  SCR  4J6.6  SC3  607.4  ST  3648.6  SR  ^87.5  SS  1815.4 

ROE  .Z515  RRA  -.??95  RC3  .1264  FAU  .03609  RRT  -.3186  RRF  -.3172  RTF  .9903  CRT  .7291  CRS  -.7058  CST  -.9994 

FOE  3.1333  FRA  4.8740  FC3- 1.1338  BSR  21195  SC6  6564.0  R23  .0006  R13  -.9903  LSA  4080.2  MSA  205.2  SSA  12.8 

60E  3.0163  BRA  4.3077  0C3  1 .8783  FSP  -2238  SCI  6552.1  SC2  394.8  THA  178.84  EU  3654.6  El2  196.4  AlF  3.30 

LAUNCH  DATE  NOV  27  1968  FUICHT  TIME  216.00  ARRIVAL  DATE  JUL  I 1969 

HELIOCENTRIC  CONIC  DISTANCE  592.595 

RL  147.60  LAL  .00  lOl  64 .82  VL  27.722  CAL  8.39  A7L  86,72  HCA  266.30  SMA  128.87  ECC  .20487  INC  3.2814  vi  30.186 

RP  108.90  LAP  -3.27  LOP  331.11  VP  37.517  CAP  7.80  ATP  90.21  TAL  142.96  TAP  49.26  RCA  102.47  APO  155.27  V2  34 . 798 

RC  121.206  OL  16.87  CP  4,46  TAL  36.46  TAP  155.00  ETS  10.17  TAE  I2i  ^BO  ETE  J75.85  TAC  89.26  ETC  166.34  ClP-155.38 

PLANETOCENTRIC  CONIC 

C3  29.250  VHL  5.408  OLA  27.91  RAl  23.33  RAO  6568.2  VEL  12.273  PTH  2.21  VHP  5.705  OPA  -.68  RAP  355.65  ECC  1. 4814 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  ^IME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 13  16 

3492.69 

'20.67 

130.44 

259.45 

70.20 

4 11  29 

2892.7 

-23.18 

122.67 

90.00 

1 49  5 

3766.31 

-13.48 

147.30 

256.35 

64.86 

2 51  51 

3166.3 

-16.76 

140.15 

100.00 

5 23  41 

3072,24 

-25.24 

101.13 

261 .09 

73.43 

6 14  54 

2472.2 

'27,27 

92.92 

100.00 

2 21  20 

3661  .99 

-9.19 

137.43 

254.  J 3 

61.43 

3 22  22 

3062.0 

-12.93 

130.64 

IW.OO 

7 35  19 

2660.29 

-32.37 

7J  .90 

263.13 

78.35 

8 19  39 

2060.3 

-33.63 

62.89 

no. 00 

2 26  J2 

3646.70 

-2.91 

132.43 

250.29 

55.93 

3 26  59 

3046.7 

'7.36 

126.17 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 

TOE  3.1121  TRA  4.5435  TC3-1.7809  BAU  .6978  SCT  6652.1  SCR  409.4  SC3  559.4  ST  3680.2  SR  303.9  SS  1743.9 

ROE  .2775  RRA  -.2145  RC3  ,1133  FAU  .03128  RRT  -.2452  RRT  -.2429  RTF  .9898  CRT  .7536  CRS  -.7314  CST  -.9994 

FOE  2. 94 JO  FRA  4,6602  FC3  -.9258  BSP  21538  SC0  6664.7  R23  -.0008  R1 3 -.9898  LSA  4078.5  MSA  207.6  SSA  12.8 

BOE  3.1245  BRA  4.5486  BC3  1.7845  FSP  -2053  SCI  6652.8  SC2  396.8  THA  179.13  ELI  3687.3  El2  199.4  AlF  3.5  7 


LAUNCH  DATE  NOV  27  1968  FLIGHT  TIME  218.00  ARRIVAL  DATE  JUL  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  598.381 

RL  147.60  LAL  .00  LOL  64.82  VL  27.705  GAL  8.77  A7L  86.68  HCA-  269.46  SMA  128.75  ECC  .21020  INC  3.3190  VI  30.186 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.509  GAP  8.31  ATP  90.03  TAL  142.26  TAP  51.72  RCA  101.69  APO  1 55.82  V2  34.803 

RC  123.581  CL  16.50  GP  4.23  TAL  35.75  TAP  156.89  ETS  10.60  TAE  121 .02  ETC  176.05  TAC  90.55  ETC  166,32  ClP-157.26 

PLANETOCENTRIC  CONIC 

C3  31.144  VHL  5.581  CLA  27.80  RAl  24.12  RAO  6568.2  VEL  12.350  PTH  2.23  VHP  5.993  CPA  -.37  RAP  356.91  ECC  1.5126 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

90.00 

3 21  54 

3490.55 

-20.71 

130.30 

261 .47 

70.25 

4 20  4 

2890.6 

-23.22 

122.52 

90.00 

1 46  47 

3799.91 

-12.50 

149.28 

257.89 

64.39 

2 50  6 

3199.9 

-15.85 

142 .20 

100.00 

5 29  24 

3079.55 

-25.10 

101 .63 

263.04 

73.21 

6 20  43 

2479.6 

-27.16 

93.43 

100.00 

2 21  58 

3686.14 

-8.40 

138.79 

255.75 

61  .21 

3 23  24 

3086.1 

-12.18 

132.04 

1 10.00 

7 39  49 

2671 .34 

-52.21 

72.72 

265.13 

77.89 

8 24  21 

2071 .3 

-33.54 

63.75 

110.00 

2 28  1 

3667.11 

-2.13 

133.50 

251.90 

55.88 

3 29  9 

3067.1 

'6.59 

127.26 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  3.2151  TRA  4.7947  TC3-1.6856  BAU  .7031  SCT  6738.1  SCR  404 .0  SC3  515.6  ST  3699.4  SR  319.0  SS  1675.1 

ROE  .3032  RRA  -.1994  RC3  .1012  FAU  .02708  RRT  -.1736\ RRT  -.1705  RTF  .9894  CRT  .7724  CRS  -.7512  CST  -.9994 

FOE  2.7631  FRA  4.4654  FC3  -.7528  BSP  "21917  SOB  6750.2  R23  -.0019  R13  -.9894  LSA  4068.1  MSA  209.7  SSA  12.7 

BOE  3.2293  BRA  4.7988  BC3  1.6886  FSP  -1894  SCI  6738.5  ^2  397.8  THA  179.40  ElI  3707.6  El2  202.1  AlF  3.82 

LAUNCH  DATE  NOV  27  1 968  FLIGHT  TIME  220.00  ARRIVAL  CATE  JUL  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  604.115 

RL  147.60  LAL  .00  lOl  64 .82  VL  27.687  CAL  9,18  A7L  86.64  HCA  272.63  SMA  128.63  ECC  .21600  INC  3.3566  VI  30.186 

RP  108.87  lap  -3.35  LOP  337.45  VP  37.501  CAP  8.84  A7P  89.85  TAL  141.55  TAP  54.18  RCA  100.85  APO  156.42  V2  34.808 

RC  125.948  CL  16.11  GP  4.02  7Al  35.04  7AP  158.69  ETS  11.08  7AE  120.32  ETE  176.23  7AC  91.92  ETC  166.30  ClP-159.06 

PLANETOCENTRIC  COUC 


C3  33.264 

VHL 

5.768 

OLA  27.66 

RAl  24.92 

RAO  6568.3  VEL  12.435 

PTH  2.25 

VHP  6.297 

OPA  -.00 

RAP  358.24 

ECC 

1 ,5474 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

30  53 

3488.19 

-20.77 

130.15 

263.56 

70.31 

4 29 

1 

2688.2 

-23.27 

122.37 

90.00 

1 

44  12 

3835.43 

'11-45 

151 .35 

259.47 

63.92 

2 48 

8 

3235.4 

-14.86 

144.34 

100.00 

5 

35  32 

3086.37 

-24.96 

102.09 

265.07 

73.00 

6 26 

58 

2486.4 

-27.05 

93.91 

100.00 

2 

22  15 

3712.48 

-7.53 

140.26 

257.40 

60.99 

3 24 

7 

3112.5 

-11.34 

133.55 

110.00 

7 

44  37 

2682.39 

-32.05 

73.55 

267.20 

77.45 

8 29 

20 

2082.4 

-33.45 

64 .59 

110.00 

2 

29  39 

3689.22 

-1 .28 

134.65 

253.55 

55.84 

3 31 

8 

3089. 2 

'5.76 

128.42 

5IFFERENTIAL 

, CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  3,3190 

TRA 

5.0600 

TC3-1 .5846 

BAU  .7058 

SCT  6813.5  SCR 

399.9  SC3 

475.9 

ST  3711.3 

SR  332.4 

SS 

1611.2 

ROE  . 3288 

RRA 

-.1838 

RC3  .0899 

FAU  .02323 

RRT 

-.1038  RRF  - 

.1001  RTF 

.9890 

CRT  . .7874 

CRS  -.7669 

CST 

-.9994 

FDE  2.6023 

FRA 

4.2912 

FC3  -.6046 

BSP  22258 

SOB 

6825.2  R23  - 

.0030  R13  - 

.9890 

LSA  4054.0 

MSA  211.4 

SSA 

12.6 

BOE  3.3353 

BRA 

5.0633 

0C3  1.5871 

FSP  '1749 

SCI 

6813.6  SC2 

397.8  THA  179.65 

Eli  3720.5 

EL2  204.4 

alf 

4 .0  5 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69* 


LAUNCH  DATC  NOV  1968 


Flight  timc  70.00 


arrival  CATC  Fee  e 1969 


HClIOCCnTRIC  conic 


distance  1^6.770 


Rl 

147 

.57 

lal 

.00 

LOt. 

65.83 

VL 

15.187 

gal 

32.64 

ATt 

87. 

.63 

HCA 

32, 

.84 

5HA 

84 

.64 

ECC 

RP 

107 

.59 

LAP 

1 .29 

LOP 

98.65 

VP 

29.984 

GAP 

-54.20 

ATP 

88 

.01 

TAl 

171, 

.90 

TAP 

204, 

.74 

RCA 

RC 

91 

981 

GL 

I .57 

GP 

-.67 

TAl 

64,02 

TAP 

36.17 

ETS 

177. 

.30 

TAE 

130 

.94 

ETE 

185 

.10 

TAC 

14.69  APO  154.59  V2 


30.191 

55.222 


Plane tocentric  conic 

C3  375.507  VHL  19.378  ClA  2.16  RAl 


LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 41 

22 

2880.53 

-28 . 32 

87.71 

90.00 

19  n 

27 

5390.58 

27.95 

246.89 

100.00 

8 3 

43 

2614.91 

-29.89 

68.18 

100.00 

20  31 

47 

5131 .43 

29.52 

227.68 

no. 00 

9 14 

16 

2394 .08 

-34.18 

51.40 

no. 00 

21  37 

43 

4925.03 

35.79 

211.55 

1.05  RAD  657^.0  VEl  22.289  PTM  3.25  VHP  29.967  OPA  -19.81  RAP  318.36  ECC  7.1799 
INJ  RT  ASC  INJ  A7MTH 


267.52 

265.02 

267.32 

26A.87 

267.31 

264.41 


89.86 

85.25 

89.98 

85.06 

90.31 

84.50 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 29  23 

2280 . 5 

-28.04 

79.06 

20  41  17 

4790.6 

27.00 

238.35 

8 47  18 

2014.9 

-29,58 

59.39 

21  57  18 

4531  .4 

28.52 

219^02 

9 54  10 

1794.1 

-33.76 

42.18 

22  59  48 

4525.0 

32.66 

202.50 

differential  CORRECTIONS 


LAUNCH  DATE  NOV  28  1968 


TC3 

-.1083 

BAU 

.5449 

RC3 

-.0075 

FAU 

.01083 

FC3 

-.0250 

BSP 

1999 

0C3 

.1085 

FSP 

-47 

MIO'COURSC  EXECUTION  ACCURACT 
SOT  828.0  SCR  457.2  ^3  23.2 

RRT  -.0407  RRT  .0361  RTF  -.6196 
see  945.9  R23  .0001  R13  .6197 
SCI  828.3  SC2  456.7  THA  178.15 

Flight  time  72.00 


OR8IT  determination  ACCURACY 


ST 

540. 

.8 

SR 

408.8 

SS 

34J  .3 

CRT 

,7144 

CRS 

.7711 

CST 

.994  7 

LSA 

591 

.3 

MSA 

223.5 

SSA 

14.1 

Eli 

494 

.4 

El2 

197.2 

ALF 

52.19 

arrival  date  FEB  8 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.57 

LAL 

.00 

RP 

107 

.57 

LAP 

1 .46 

RC 

89. 

765 

GL 

1 .83 

DISTANCE  132.089 
31.03  A7L  87.52  MCA 


-.69 

Plane TOCENTRIC  conic 
C3  345.403  VHL  18.585  OLA  2.96  RAL 


.00  LOL  65.83  VL  15.998  CAL  _ - _ 

VP  30.411  CAP  -51.80  ATP  87.99  tAL  170.97  TAP  207.05 

TAl  62.63  TAP  54.64  ET5  177.31  TAE  130.78  ETE  185.46 


56.08  SMA  86.03  ECC  .80097  INC  2.4829  Vl  30.191 
RCA  17.12  APO  154.93  V2  35.229 
ZAC  52.78  ETC  159.78  CLP  34.63 


2.22  RAO  6571  .9  VEL  21.603  PTH  3.22  VHP  28.905  OPA  -19.36  RAP  320.11  ECC  6.684  5 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 40 

7 

2896.54 

-28.31 

88.88 

90.00 

19  22 

4 

5357.01 

27.74 

244.45 

100.00 

8 2 

50 

2629.71 

-29.89 

69.28 

100.00 

20  42 

2 

5099.07 

29.31 

225.30 

iiO.OO 

9 14 

15 

2406.20 

-34.18 

52.35 

110.00 

21  47 

6 

4895.34 

33.57 

209.26 

differential  CORRECTIONS 


LAUNCH  DATE  NOV  28  1968 


HELIOCENTRIC  CONIC 
RL  U7.57  LAL 
RP  107,55  LAP  ) 


.00  LOL  65.83 
.63  LOP  105.13 
-.71 


RC  87.555  CL  2.11  OP 
planetocentric  conic 
C3  317.888  VHL  17.829  CLA  3.75  RAL 


INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
268.24  89.28  7 28  23 

265.11  84.05  20  51  21 

2^.26  89.40  8 46  40 

264.92  8 3.82  22  7 1 

268.30  89.75  9 54  21 

264.35  83.16  23  8 42 

MID-COURSE  EXECUTION  ACCURACY 

866.7  SCR  463.1  SC3  25.0 
.0411  RRf  .0366  RTF  -.6383 

982.7  R23  -.0001  R13  .6384 

867.0  SC2  462.6  THA  178.24 

Flight  time  74. do 


DISTANCE  137,540 

VL  16.761  CAL  29.55  ATl  87.42  HCA  39*32  5MA  87.44 
VP  30.826  GAP  -49.53  ATP  88.01  TAL  170.04  TAP  209.37 
7AL  61.29  TAP  33.13  ETS  177.32  TAE  130.68  ETE  185.84 


PO  C5T  TIM  INJ  2 LAT  iNJ  2 LONG 


2296.5 

4757.0 
2029.7 

4499.1 

1806.2 
4295.3 


-28.11 

26.62 

-29.65 

28.14 

-33.84 

32.26 


80.22 

235.96 

60.4A 

216.69 

43.12 

200.28 


ORBIT  determination  ACCURACY 


-.1158 

BAU 

.5360 

SCT 

-.0086 

FAU  .01083 

RRT 

- .0271 

BSP 

2121 

SCB 

.1161 

FSP 

-52 

SCI 

ST 

358.5 

SR 

413.7 

SS 

357.4 

CRT 

.7130 

CRS 

.7720 

CST 

.9945 

LSA 

612.0 

MSA 

229.6 

SSA 

14.  3 

ELI 

507.7 

El2 

204.9 

alf 

50.70 

ARRIVAL 

CATE 

FEB 

10  1969 

ECC  .77529  INC  2.5772  Vl  30.191 
RCA  19.65  APO  155.24  V2  35.235 
TAC  54.43  ETC  160.28  CLP  33.12 


LNCH  ATMTH 

LNCH 

TIME 

L-1  time 

INJ  LAT 

INJ  LONG 

90,00 

6 38 

43 

2911 .83 

-28.29 

90.00 

90.00 

19  32 

27 

5323.19 

27.47 

242.01 

100.00 

8 1 

49 

2643,81 

-29.87 

70.33 

100.00 

20  52 

2 

5066.45 

29.04 

222.91 

1 10.00 

9 14 

5 

2417.62 

-34.18 

53.24 

no. 00 

21  56 

16 

4865.40 

33.31 

206.97 

3.35  RAO  6571.8  VEL  20.957  PTH  3.19  VHP  27.880  DPA  -18.88  RAP  321 .87  €CC  6.2316 
INJ  RT  ASC  INJ  ATMTH 


269.08 
265.13 
269.11 
264.90 
269.20 
264 .22 


88.72 

82.85 

88.85 
82.59 
89.22 
81.82 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 27  15 

2311  .8 

-28.17 

81  .34 

21  1 10 

4723.2 

26.20 

233.58 

8 45  52 

2043,8 

-29.71 

61  .53 

22  16  29 

4466.5 

27.71 

214.36 

9 54  22 

1817.6 

-33.91 

44  .01 

23  17  21 

4265.4 

31  .82 

198.05 

differential  CORRECTIONS 


TC3 

-.1234 

BAU 

.5260 

RC3 

-.0099 

FAU 

.01085 

FC3 

-.0296 

BSP 

2267 

BC3 

.1238 

FSP 

'57 

RL 

147 

.57 

LAL 

.00 

RP 

107 

.53 

LAP 

1 .80 

RC 

85. 

353 

Gl 

2.39 

LAUNCH  DATE  NOV  28  1968 
heliocentric  CONIC 

65.83 
108.37 
'.72 

Planetocentric  conic 
C3  292.703  VHL  17.109  OLA 
LNCH  ATMTH  LNCH  TIME 
6 37  10 
19  42  37 

8 0 38 

21  1 50 

9 13  45 

22  5 12 

differential  CORRECTIONS 

TOE  -.9602  TRA-2.2941  TC3  -.1313 

roe-1.2445  RRA  .6568  RC3  -.0112 

FOE  -4333  FRA  .8401  FC3  -.0322 

BDE  1.5718  BRA  2.3862  6C3  .1318 


VL  17.480 
VP  31.229 
TAl  60.00 


SCT  906.5  SCR  468.4  SC3  26.9 
RRT  -.0416  RRF  .0374  RTF  -.6565 
see  1020.5  R23  -.0001  R13  .6566 

SCI  906.7  SC2  467.9  THA  178.52 

flight  Tl^C  76.00 

DISTANCE  143.116 

GAL  28.19  ATl  87.34  MCA  42.57  SMA  88.89 

CAP  -47.39  ATP  88.04  TAL  169.12  TAP  211,69 

TAP  31.64  ETS  177.32  TAE  130.65  ETE  186.24 


ORBIT  determination  ACCURACY 
ST  376.9  SR  418.1  SS  373.7 

CRT  .7114  CRS  .7729  CST  .9943 

LSA  633.1  MSA  235.5  SSA  14.5 

Eli  521.3  El2  212.4  AlF  49.16 

ARRIVAL  DATE  FEB  12  1969 


ECC  .74952  INC  2.6593  Vl  30.191 
RCA  22.26  APO  155,51  V2  35.240 
TAC  56.10  ETC  160.76  CLP  31.63 


90.00 
90.00 
100.00 
100.00 
no. 00 
no. 00 


OLA  4.53 

RAL  4.43 

RAD  6571.7 

VEL  20.347 

PTH  3.16 

VHP  26.887 

t-i  time 

iNJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

Z9?6.42 

'28.26 

91  .07 

269.82 

88.18 

7 25  57 

5269.09 

27.16 

239.57 

265 .08 

81  .67 

21  10  46 

2Wr.20 

-29.85 

71.32 

269.87 

88.33 

8 44  56 

5033.54 

28.73 

220.51 

264 .82 

81.37 

22  25  43 

2428.35 

-34.16 

54.08 

270.00 

88.73 

9 54  14 

4835.15 

32.99 

204.66 

264 .03 

80.49 

23  25  47 

CPA  -18.39  RAP 
PO  CST  TIM  INJ 

2326.4 

4689.1 

2057.2 

4433.5 
1828.4 

4235.2 


323.65  ECC  5.8172 
2 lAT  INJ  2 LONG 


-28.22 
25.73 
-29.76 
27.24 
-33.96 
31  .33 


82.40 
231 .19 
62.52 
212.03 
44  .84 
195.83 


MIO-C 


ORBIT  DETERMINATION  ACCURACY 


6AU  .5157 
FAU  .01088 
BSP  2403 
FSP  -62 


SCT 

948.3 

SCR 

473.1 

SC5 

29.0 

ST 

396.3 

SR 

422.0 

SS 

390.3 

RRT 

-.0418 

RRF 

.0379 

RTF 

-.6740 

CRT 

.7100 

CRS 

.7738 

CST 

.9940 

SCB 

1059.8 

R23 

-.0003 

R13 

.6740 

LSA 

655.1 

MSA 

241  .0 

SSA 

14.7 

SCI 

948.6 

SC2 

472.6 

tha 

178.41 

ElJ 

535.5 

El2 

219.9 

AlF 

47.53 

230 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  NOV  2$ 


Flight  time  7a. do 


ARRIVAL  CATE  FE8  U 1969 


heliocentric  conic 


distance  UB,S09 


RL 

147 

.57 

LAL 

.00 

La 

65, 

.63 

VL 

16. 

157 

gal 

26. 

92 

atl 

67. 

.27 

HCA 

45 

.61 

SMA 

90 

.35 

ECC 

.72362 

INC 

2.7319 

Vl 

30. 

191 

RP 

107 

.52 

LAP 

1 .96 

LOP 

111 

.61 

VP 

31. 

616 

GAP 

-45. 

35 

ATP 

66. 

,10 

tal 

166 

.20 

Tap 

214 

.02 

RCA 

24 

.95 

APO 

155.74 

v2 

35. 

245 

RC 

83. 

156 

Gl 

2.69 

GP 

.74 

tal 

56 

.76 

TAP 

30. 

.17 

ETS 

177. 

.31 

tae 

130, 

.69 

ete 

166 

.66 

TAC 

57, 

.60 

ETC 

161 .21 

CLP 

30 

.16 

planetocentric  conic 


C3  269.622 

VHL  16.420 

CLA  5.30 

RAl  5.46 

RAC  657j .6 

VEL  19.772 

PTh  3.13 

VHP  25.926 

OPA  -17.66 

RAP  325.44 

ECC  5.4373 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

6 35  26 

2940.32 

-26,23 

92.06 

270.46 

87.67 

7 24  26 

2340.3 

-26.25 

63.42 

90.00 

19  52  33 

5254.65 

26.60 

237.11 

264.96 

60.49 

21  6 

4654.6 

25.21 

226.60 

100.00 

7 59  19 

2669.69 

-29.62 

72.27 

270.53 

67.63 

6 43  49 

2069.9 

-29.60 

63.46 

100.00 

21  11  24 

5000.30 

26.37 

216.11 

264.66 

60.15 

22  34  44 

4400.3 

26.71 

209.69 

110.00 

9 13  17 

2436.39 

-34.14 

54.66 

270.71 

66.26 

9 53  55 

1636.4 

-34.01 

45.62 

110.00 

22  13  55 

4604.57 

32.62 

202.35 

263.77 

79.17 

23  33  59 

4^04.6 

30.79 

193.61 

CIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


TOE  -.9671 

TRA-2.3176 

TC3 

-.1394 

BAU 

.5045 

SGT 

991.5  SCR 

477.2 

SC3 

31.2 

ST 

416.4 

SR 

425.3 

ROE-1 .2036 

RRA 

.6350 

RC3 

-.0127 

FAU 

.01093 

RRT 

-.0420  RRT 

.0362  RTF 

-.6909 

CRT 

.7065 

CRS 

.774  7 

FOE  .4504 

FRA 

.6693 

FC3 

-.0351 

BSP 

2556 

see 

1100.3  R23 

-.0004 

RI3 

.6909 

LSA 

677.7 

MSA 

246.3 

BOE  1.5441 

BRA  2.4030 

BC3 

.1400  FSP 

-66 

SGI 

991.7  SC2 

476.6 

THA 

176,49 

ELI 

550.2 

El2 

227.2 

LAUNCH  DATE  NOV  2$  1968 


HELIOCENTRIC  CONIC 


Flight  tipc  ao.oo 
DISTANCE  154.613 


ORBIT  determination  ACCURACV 

SS  407.3 
CST  .9938 
SSA  14.9 
AlF  45.65 

ARRIVAL  DATE  FEB  16  1969 


RL 

147 

.57 

LAL 

.00 

La 

65 

.63 

VL 

16 

.795 

CAL 

25. 

.72 

atl 

67. 

.20 

HCA 

49.06 

SHA 

91 

.62 

ECC 

.69631 

INC 

2.7970 

VI 

30.191 

RP 

107 

.51 

LAP 

2.11 

LOP 

114 

.66 

VP 

31 

.993 

GAP 

-43. 

.41 

ATP 

66. 

.17 

tal 

167.30 

tap 

216, 

.35 

RCA 

27, 

.70 

APO 

155.94 

V2 

35.249 

RC 

80.975 

gl 

3.00 

GP 

.77 

tal 

57.57 

TAP 

26. 

,73 

ETS 

177. 

.26 

tae 

130.60 

ETE 

167, 

.10 

TAC 

59. 

.53 

ETC 

161 .65 

CLP 

26.72 

PLAfCTOCENTRIC  CONIC 


C3  246.447 

VHL  15.762 

OLA  6.06 

RAL  6.45 

RAO  6571 .4 

VEL  19.229 

PTM  3.09 

VHP  24.995 

OPA  -17.34 

RAP  327.24 

ECC  5.0666 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

6 33  36 

2953.55 

-26,19 

93.05 

27) .02 

87.19 

7 22  50 

2353.5 

-26.26 

64.36 

90.00 

20  2 17 

5219.62 

26.36 

234.65 

264.61 

79.3? 

21  29  17 

4619.6 

24.64 

226.41 

100.00 

7 57  49 

2661 .92 

-29.79 

73.16 

2T1.J0 

87.36 

6 42  31 

2061  .9 

-29.63 

64.35 

100.00 

2)  20  45 

4966.69 

27.95 

215.69 

264.47 

78.95 

22  43  32 

4366.7 

26.14 

207.36 

110.00 

9 12  39 

2447,75 

-34.12 

55.59 

271.32 

87.83 

9 53  26 

1647.7 

-34.05 

46.35 

110.00 

22  22  25 

4773.62 

32.20 

200.04 

263.46 

77.86 

23  41  59 

4173.6 

30.20 

191 .40 

differential  CORRECTIONS 
TOC  -.9737  TRA-2.3405  TC3  - 
ROE-1. 1630  RRA  ,i 
FOE  .4660  FRA  .f 
BOe  1 .5166  BRA  e.4]94  6C3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TC3 

-.1476 

BAU 

.4925 

SOT 

1036.2  SGR 

460.5 

SG3 

33.6 

ST 

437.4 

SR 

428.0 

55 

424.7 

RC3 

-.0144 

FAU 

.01099 

RRT 

-.0420  RRT 

.0363  RTF 

-.7072 

CRT 

.7071 

CRS 

.7755 

CST 

.9935 

FC3 

-.0363 

BSP 

2726 

sea 

1142.2  R23 

-.0005 

R13 

.7072 

LSA 

701  .2 

MSA 

251  .2 

SSA 

15.1 

6C3 

.1463 

FSP 

-75 

SGJ 

1036.5  SG2 

460,0 

tha 

1 76 . 56 

Eli 

565.5 

EL2 

234.1 

alf 

44 .12 

LAUNCH  DATE  NOV  2B  1966 


flight  TIME  62.00 


ARRIVAL  CATE  FEB  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  160.519 


RL  147.57 

LAL 

.00 

La  65.63 

VL  19.395 

CAL  24.60 

ATl  87.14 

HCA 

52.30 

SMA  93.30 

ECC  .67309 

INC 

2.6559 

Vl 

30 . 1 9 1 

RP  107.50 

LAP 

2.26 

LOP  116.10 

VP  32.353 

CAP  -41.56 

ATP  66.25 

tal 

166.40 

TAP  216.70 

RCA  30.50 

APO 

156.10 

V2 

35.255 

RC  76.602 

CL 

3.33 

CP  -.79 

Tal  56.42 

Tap  27. so 

CTS  177.25 

tae 

130.96 

ETE  187.56 

TAC  61 .26 

ETC 

162.06 

CLP 

27,29 

PLANE TOCENTRIC  CONIC 

C3  229.006 

VHL 

15.133 

CLA  6.61 

RAL  7.39 

RAC  6571 ,3 

VEL  16.717 

PTH 

3.06 

VHP  24.093 

OPA  -16.76 

RAP 

329.05 

ECC 

4.7669 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

31  34 

2966 . 1 3 

-26.14 

93.97 

271 .46 

66.73 

7 21  0 

2366 . 1 

'26.30 

65.30 

90.00 

20 

11  50 

5164.57 

25.91 

232.17 

264.56 

76.16 

21  36  14 

4564.6 

24.02 

224  .01 

100.00 

7 

56  10 

2693.26 

-29.75 

74.00 

271.56 

66.92 

6 4]  3 

2093.3 

29.66 

65  .20 

100.00 

21 

29  55 

4932.65 

27.48 

213.27 

264.20 

77.76 

22  52  6 

4332.7 

25.52 

205.02 

110.00 

9 

11  51 

2456.44 

-34.10 

56.27 

271,63 

67.43 

9 52  47 

1656.4 

•34.06 

47.03 

110.00 

22 

30  44 

4742.27 

31.73 

197.71 

263.09 

76.56 

23  49  46 

4142.3 

29.56 

169.16 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.9634 

TRA-2.3659 

TC3 

-.1565  BAU  .4616 

SGT 

1064.6 

SGR 

463.2 

SG3 

36.2 

ST 

460.5 

SR 

430.2 

SS 

442.6 

RCE-1 .1221 

RRA 

.5900 

RC3 

-.0162  FAU  .01106 

RRT 

-.0411 

RRT 

.0361 

RTF 

-.7227 

CRT 

.7064 

CRS 

.7766 

CST 

.9933 

FOE  .4664 

FRA 

.9299 

FC3 

-.0416  BSP  2626 

SGB 

1167.5 

R23 

-.0011 

R13 

.7227 

LSA 

726.4 

MSA 

255.6 

SSA 

15.3 

BOE  1 .4921 

BRA  2.4364 

BC3 

.1573  FSP  -81 

SGI 

1065.0 

SG2 

462.7 

tha 

176.69 

EU 

562.4 

El2 

240.6 

AlF 

42.24 

LAUNCH  DATE  NOV  26  1966 

HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  La 

RP  107.49  LAP  2.A0  LOP  1 

RC  76.644  Gl  3.67  CP 

PLANE TOCENTRIC  CONIC 


Flight  time  64. do 


ARRIVAL  CATE  FEB  20  1969 


distance  166.5^3 

65.63  VL  19.960  GAL  23.54  A/L  67.09  MCA  55.55  SMA  94.76  ECC  .64625  INC  2.9099  Vl  30.191 

21.35  VP  32.696  GAP  -39.79  ATP  66.35  TAl  165.51  TAP  221,06  RCA  33.34  APO  156.22  V2  35.255 

-.62  TAl  55.32  TAP  25.69  ETS  177.20  TAE  131.24  ETE  186.04  TAC  63.05  ETC  162.45  ClP  25.66 


C3  211 .143 

VHL  14.531 

OLA  7.56 

RAL  6.26 

RAO  6571.2 

VEL  16.234 

PTH  3.02 

VHP  23.216 

CPA  -16.21 

RAP  330.67 

ECC  4.4749 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 29  21 

2976.10 

-26.09 

94.64 

27] .64 

66.30 

7 16  59 

2376.1 

'26.31 

66.16 

90.00 

20  21  12 

5146.65 

25.39 

229.69 

264.29 

77.02 

21  47  0 

4546.9 

23.35 

221 .61 

100.00 

7 54  19 

2704 .02 

-29.71 

74.60 

271.96 

66.50 

6 39  23 

2104.0 

-29.67 

66.00 

100.00 

21  36  54 

4696.16 

26.96 

210.64 

263.66 

76.56 

23  0 32 

4296.2 

24.65 

202.66 

110.00 

9 10  52 

2464.46 

-34.07 

56.90 

272.25 

67.06 

9 51  57 

1664.5 

-34.10 

47.65 

110.00 

22  36  51 

4710.47 

31.20 

195.36 

262.66 

75.26 

23  57  21 

4110.5 

26.67 

166.96 

differential  corrections 

TOE  -.9922  TRA-2.3695  TC3  -.1654  BAU  .4696 
ROE- 1.061 3 RRA  .5669  RC3  -.0162  FAU  .01114 
FOE  .5053  FRA  .96J3  FC3  -.0457  BSP  2956 
BOE  1.4676  BRA  2.4559  BC3  .1664  FSP  -66 


MID-COURSE  EXECUTION  ACCURACV 
SGT  1)34.7  SCR 
RRT  -.0402  RRT 
see  1234.0  R23 
SCI  1134.9  SG2 


ORBIT  determination  ACCURACV 


465.2 

SG3 

39.0 

ST 

464.3 

SR 

431  .7 

SS 

461  .3 

.0376 

RTF 

-.7376 

CRT 

.7057 

CRS 

.7776 

CST 

.993] 

.0015 

R13 

.7376 

LSA 

752.4 

MSA 

259.6 

SSA 

15.5 

464.7 

tma 

176.60 

ELI 

600.0 

€l2 

246.9 

alF 

40.36 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69^ 


LAUNCH  CATE  H0\/  1968 


ruiOHr  timc  86, oo 


arrival  cate  FES  22  1969 


heliocentric  ccwic 

RL  147.57  lal  .00  La  65.83  Vl  20,492 

RP  107.48  LAP  ?.53  LOP  124.60  vP  33.028 

RC  74.505  Cl  4.02  CP  -.85  7al  54.27 

PlanETOCEnTRIC  C'DNIC 

C3  194.794  VHL  13.957  CLA  8.31  RAL  9.14 
LNCH  A7MTH  LNCH  TIME  L'l  TIME  INJ  LAT 
90.00  6 26  57  2989.60  -28.04 

90.00  20  30  25  5112.63  24.81 

100.00  7 52  19  2714.27  -29.66 

100.00  21  47  45  4863.19  26.39 

1 10.00  9 9 44  2471.99  -34.04 

1 10.00  22  46  49  4678.22  30.62 

oifferential  corrections 
TOE- 1.1 502  TRA-2.5619  TC3  -.2050  BAU  .5363 
ROE- 1 .0394  RRA  .5452  RC3  -.0200  FAU  .01040 
FOE  .5435  FRA  1.0119  FC3  - -0462  BSP  475 

BOE  1.5502  BRA  2.6193  BC3  .2060  FSP  -57 


distance  172.630 

cal  22.54  A7l  87.04  HCA  58.80  SNA  96.26  ECC  .62394  INC  2.9599  vi  30.191 
CAP  -38.11  A7P  88.47  TAL  164.64  TAP  223.44  RCA  36.20  APO  156,32  V2  35.257 
7AP  24.50  ETS  177.13  7AE  131.57  ETE  188.56  7AC  64.84  ETC  162.82  ClP  24.49 


RAC  6571 . 
INJ  LONC 
95.67 
227.19 
75.55 
208.40 
57.48 
193,05 
MIO- 
SOT 
RRT 

see 

SCI 


I VEl  17.780  PTH  2.99  VHP  22.371 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
272.12  85.88  7 16  46 

75.90  21  55  38 


OPA 


15.62  RAP  332.70  ECC  4.2058 


PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


263.96 
272.25 
263.51 

272.58  86.72 

262.19  74.01 

COURSE  EXECUTION  ACCURACY 


86.11  8 37  33 

75.42  23  8 48 

9 50  56 

24  4 47 


2389.6 

4512.6 
2114.3 

4263.2 
1872.0 

4078.2 


-28.32 

22.63 

-29.89 

24.12 
-34.12 

28.13 


87.02 
219.20 
66.76 
200.33 
48.24 
184 .74 


ORBIT  OETERHInATION  ACCURACY 


LAUNCH  DATE  NOV  28  1968 


flight  time 


486.1 

SC3 

42.6 

ST 

570.0 

SR 

432.0 

SS 

495.3 

.0291 

RTF 

-.7483 

CRT 

.7303 

CRS 

,7827 

CST 

.9958 

.0194 

R13 

.7483 

LSA 

830.1 

MSA 

259.8 

SSA 

16.6 

486.1 

THA 

179.72 

ELI 

669.7 

El2 

251  .2 

AlF 

34.49 

88.00 

ARRIVAL 

DATE 

FEB 

24  1969 

HELIOCENTRIC  CONIC 


RL 

147.57  LAL 

.00 

RP 

107.48  LAP 

2.66 

RC 

72.381  CL 

4.38 

PLANETOCENTRIC  i 

CONIC 

-.88 


C3  179.605  VHL  13.402  OLA  9.04  RAL 


DISTANCE  178.792 

,00  LOL  65.83  VL  20.993  CAL  21.57  A7L  86.99  HCA  62.05  SMA  97.73 

VP  33.342  GAP  -36.49  A7P  88.59  TAl  163.79  TAP  225.83 

7AL  53.28  7AP  23.12  ETS  177.04  7AE  131.99  ETE  189.10 


ECC  .60002  INC  3.0065  vi  30.191 
RCA  39.09  APO  156.38  V2  35.258 
7AC  66.64  ETC  163.18  ClP  23.11 


9.94  RAD  6570 .9  VEL  17.347  PTH 
iNJ  RT  ASC 
272.29 
263.55 
272.43 
265.07 
272.78 
261.65 

differential  CORRECTIONS  MIO-CCXJRSE  EXECUTICX  ACCURACY 

TDE  -.9811  TRA'2.4049  TC3  -.1772  BAU  .4289  SCT  1218.8  SCR  487.1  5C3  45.1 

ROE-1. DCW3  RRA  .5198  RC3  -.0227  FAU  .01155  RRT  -.0437  RRF  .0382  RTF  -.7667 

FOE  .5417  FRA  1.0229  FC3  -.0557  BSP  3926  SC0  1312.5  R23  .0016  R13  .7667 

BOE  1.4011  BRA  2.4604  8C3  .1786  FSP  -112  SCI  1219.0  SC2  486.5  THA  178.81 


2.95  VHP  21.544  CPA  -15.01  RAP  334.53  ECC  3.9558 


LNCH  A2HTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

90.00 

6 24  19 

3000.30 

-27.99 

96.45 

90.00 

20  39  24 

5075.84 

24.18 

224.68 

100.00 

7 50  4 

2723.71 

-29.62 

76.25 

100.00 

21  56  20 

4327.66 

25.75 

205.95 

110.00 

9 8 22 

2478.68 

-34.02 

58.00 

110.00 

22  54  32 

4645.45 

29.98 

190.7] 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.50 

7 14  19 

2400.3 

-28.32 

87.80 

74.79 

22  4 0 

4475.8 

21  .86 

216.78 

85.74 

8 35  26 

2123.7 

-29.89 

67.46 

74.28 

23  16  40 

4227.7 

23.35 

197.98 

86.41 

9 49  41 

1878.7 

-34.14 

48.76 

72.76 

24  11  57 

4045.4 

27.33 

182.52 

ORBIT  determination  ACCURACY 


ST 

523.2 

SR 

433.0 

SS 

497 

.0 

CRT 

.6990 

CRS 

.7790 

CST 

.9919 

LSA 

797.9 

MSA 

266.9 

SSA 

15 

.6 

ELI 

628.2 

EL2 

257.8 

alf 

37. 

38 

launch  date  NOV  28  1968 


flight  time  90,00 


HELIOCENTRIC  CONIC 


RL 

147.57 

LAL 

.00 

RP 

107.48 

LAP 

2.77 

RC 

70.281 

CL 

4.76 

PLANETOCENTRIC 

CONIC 

distance  185.049 

.DO  La  65.83  VL  21.465  CAL  20-65  A7L  86.95  HCA  65.29  SMA  99.20 

VP  33.641  CAP  -34.94  A7P  88.72  TAl  162.95  TAP  228-25 

7Al  52.33  7AP  21.76  ETS  J76.92  7AE  132.50  ETE  189.67 


OLA  9,78 

RAL  10.69 

RAO  6570.8 

VEL  16.942 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

3010.65 

'27.93 

97.20 

272.37 

5038.46 

23.49 

222.16 

263.10 

2732.76 

-29.57 

76.92 

272.53 

4791  .58 

25.06 

203,49 

262.58 

2484.94 

-33.99 

58.49 

272.91 

4612.17 

29.29 

188.37 

261 .07 

TC3 

-.1874 

BAU 

.4190 

RC3 

-.0253 

FAU  .01166 

FC3 

-.0609 

BSP 

3920 

8C3 

.1891 

FSP 

-119 

-.91 


90.00  6 21 

90.00  20  48 

100.00  7 47 

100.00  22  4 

110.00  9 6 

110.00  23  2 

differential  CORRECTIONS 
TDE  -.9964  TRA-2.4314  T( 

RCE  -.9599  RRA  .4963  R< 

FOE  .5637  FRA  1.0576  F( 

0OE  1.3835  BRA  2.4816  8C3  .1891 

launch  date  NOV  28  1968 


HELIOCENTRIC  CONIC 

RL  147.57  lal  .00  La  65.83  VL  2l  .90S 

RP  107.48  LAP  2.88  LOP  134.35  VP  33.926 

RC  68.209  CL  5.16  CP  -.95  7AL  51.43 

PLANETOCENTRIC  CONIC 

C3  152.933  VHL  12.367  OLA  10.51  RAL  II .4J 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  6 18  24  3020.54  -27.87 

90.00  20  57  3 5000.4$  22.74 

100.00  7 44  59  2741.34  -29.52 

100.00  72  13  9 4754.90  24.32 

110.00  955  2490.65  -33.96 

110.00  23  9 32  4578.34  28.54 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.0051  TRA-2.4499  TC3  -.1962  BAU  .4052 
ROE  -.9198  RRA  .4727  RC3  -.0280  FAU  .01184 

FOE  .5859  FRA  1.0926  FC3  -.0670  BSP  4078 

0OE  1.3625  BRA  2.4951  BC3  .1982  FSP  -129 


arrival  cate  fed  26  1969 


zee  .57676  INC  3.0505  vj  30.191 
RCA  41 .98  APO  156. 4J  V2  35.259 
7AC  68.46  ETC  163.51  ClP  21.74 


2.92  VHP  20.744  CPA  -14.39  RAP  336.37  ECC  3.7273 


[ a?mth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

85.12 

7 11  39 

2410.6 

-28.31 

88.56 

73.71 

22  12  16 

4438.5 

21.03 

214.35 

85.39 

8 33  11 

2132.8 

-29.89 

68 .1  3 

73.16 

23  24  41 

4191  .6 

22.52 

195.62 

86.12 

9 48  15 

1884.9 

-34.15 

49.25 

71.53 

24  18  59 

4012.2 

26.49 

180.31 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1278.8  SCR  486.8  5C3  48.5 


RRT  -.0406  RRF 
see  1368.4  R23 
SCI  1279.0  SC2 


.0569  RTF  -.7795 
.0001  R13  .7795 

486.4  THA  178.97 


flight  time  92.00 
DISTANCE  191.377 

GAL  19.78  A?L  86.91  HCA  $8.54  SMA  100.64 

GAP  -33.45  A7P  88.87  TAL  162.14  TAP  230.68 

7AP  20.41  ETS  176.76  7AE  133.10  ETE  190,29 

RAO  6570.7  VEL  16.561  PTH  2.88  VHP  19.967 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 

97.92  272.36  84.77  7 8 45 

219.63  262.60  72.66  22  20  23 

77.55  272.53  85.06  8 30  40 

201.02  262.05  72.06  23  32  24 

58.93  272-94  85.86  9 4$  56 

t6€.02  260.45  70.33  24  25  51 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1336.0  SCR  485.8  SC3  52.3 

RRT  -.0386  RRF  .0357  RTF  -.7920 

see  1421.6  R23  -.0005  R13  .7920 

SCI  1336.2  SC2  485.4  THA  179.07 


ST 

552.6 

SR 

432.5 

SS 

517.9 

CRT 

.7001 

CRS 

.7805 

CST 

.9919 

LSA 

829.4 

MSA 

269,2 

SSA 

15.8 

Eli 

651.0 

EL2 

262.2 

alf 

35.26 

ARRIVAL 

CATE 

FEB 

28  1969 

ECC 

,55412 

INC 

3.0922 

Vl 

30.191 

RCA 

44.87 

APO 

156.41 

V2 

35.259 

ZAC 

70.29 

ETC 

163.83 

CLP 

20.38 

DPA 

-13.75 

RAP 

338.20 

ECC 

3.5169 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2420.5 

28 . 30 

89.28 

4400.5 

20.15 

211  .91 

2141  .3 

29.89 

68.77 

4154.9 

21  .64 

193.25 

1890.7 

■34.16 

49.69 

3978.3 

25.59 

I 78  .09 

ORBIT  DETERMINATION  ACCURACr 

ST 

580.5 

SR 

431  .4 

SS 

538.8 

CRT 

.7002 

CRS 

.7819 

CST 

.9917 

LSA 

860.0 

MSA 

271 .1 

SSA 

16.0 

ELI 

672.6 

El2 

265-8 

alf 

33.36 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


kUNCH  CATE  NOV  28  1968 

Flight  time  94. do 

arrival  cate 

MAR 

2 1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  197.771 

RL  147.57 

LAL  .00 

La 

65.83 

VL  22.326 

GAL  18,95 

A7L  86.87 

HCA 

7J  .79 

SHA 

102.07 

ECC  .53214 

INC  3.1321 

VI 

30.191 

RP  107.48 

LAP  2.98 

LOP  137.60 

VP  34.196 

GAP  '32.02 

A7P  89.02 

TAL 

161.35 

TAP 

233.14 

RCA  47.76 

APO  156.39 

V2 

35.257 

RC  66.167 

Cl  5.57 

CP 

-.99 

7Al  50.57 

7AP  19.06 

ETS  176.56 

7AE 

133.79 

ETE 

190.94 

7AC  72.13 

ETC  164.13 

CLP 

19.04 

PLANETOCENTRIC  CONIC 

C3  141.173 

VHL  11.882 

CLA 

11.23 

RAL  12.07 

RAO  6570.5 

VEL  16,202 

PTH 

2.84 

VHP 

19.213 

OPA  '13.10 

RAP  340.04 

ECC 

3.3233 

LNCH  A7MTH 

lnch  time 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 15  5 

3030 

.06 

-27.81 

98.61 

272.26 

84.43 

7 

5 35 

2430.1 

'28.29 

89.98 

90.00 

21  5 40 

4961 

.79 

21  .93 

217.0$ 

262.05 

71.63 

22 

28  22 

4361 .8 

19.22 

209.46 

100.00 

7 42  5 

2749 

.49 

'29.47 

78.16 

272.44 

84,75 

8 

27  54 

2149.5 

-29.89 

69.38 

100.00 

22  21  22 

4717.59 

23.51 

198.54 

261 .47 

70.99 

23 

39  59 

4117.6 

20.70 

190.88 

110.00 

9 3 8 

2495.89 

-33.94 

59.34 

272.88 

85.62 

9 

44  43 

1895.9 

-34.17 

50.10 

110.00 

23  16  48 

4543.96 

27.73 

183.68 

259.78 

69.16 

24 

32  32 

3944.0 

24.64 

175.87 

CIFFERENTIAL  CORRECTIONS  MIO'COURSC  EXECUTION  ACCURACV  ORBIT  OETERMINA TION  ACCURACY 


TOE' 

■1  .0137 

TRA'2.4666 

TC3 

'.2048 

6AU 

.3909 

SCT 

1395.1  SCR 

484.0 

SC3 

56.3 

ST 

609.5  SR 

429.5 

SS 

560.5 

ROE 

-.8800 

RRA  .4492 

RC3 

'.0310 

FAU 

.01205 

RRT 

'.0363  RRF 

.0343 

RTF 

'.8038 

CRT 

.7004  CRS 

.7834 

CST 

.9915 

FOE 

.6092 

FRA  1.1286 

FC3 

'.0739 

BSP 

4242 

SC6 

1476.7  R23 

-.0011 

R13 

.8038 

LSA 

892.0  MSA 

272.4 

SSA 

16.1 

BCE 

1 . 3424 

BRA  2.5071 

BC3 

.2071 

FSP 

'140 

SCI 

1395.2  SC2 

483.7 

tha 

179.16 

Eli 

695.6  El2 

268.6 

ALF 

31  .49 

LAUNCH 

DATE  NOV  28  1 968 

flight  TIME 

96.00 

ARRIVAL 

CATE 

MAR 

4 1969 

heliocentric  conic  distance  204.2^7 

RL  147.57  LAL  .00  LOL  65.83  VL  22.719  CAL  18.15  A7U  86.83  HCA  75.04  SHA  103.48  ECC  .51085  INC  3.1705  VI  30.191 

RP  107.49  LAP  3.06  LOP  140,85  VP  34.452  GAP  '30.65  A7P  89.18  TAL  160.58  TAP  235.61  RCA  50.62  APO  156.34  V2  35.256 

RC  64.161  CL  6.00  CP  '1.03  7AL  49.77  7AP  17,73  ETS  176.30  7AC  134.58  ETE  191.64  7AC  73.99  ETC  164.42  ClP  17,70 

PLANETOCENTRIC  CONIC 

C3  130.353  VHL  11.417  OLA  11.96  RAL  12.69  RAO  6570.4  VEL  15.865  PTH  2.81  VHP  18.480  OPA  -12.43  RAP  341  .88  ECC  3.1453 


lnch  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 11  31 

3039.26 

'27.75 

99.28 

272.07 

84.10 

7 2 10 

2439.3 

-28.27 

90.65 

90.00 

21  14  11 

4922.43 

21  .06 

214,52 

261 .46 

70.63 

22  36  14 

4322.4 

18.23 

206.99 

100,00 

7 38  56 

2757.29 

-29.42 

78.73 

272.26 

84.45 

8 24  54 

2157.3 

-29.88 

69.95 

100.00 

22  29  27 

4679,64 

22.65 

196.06 

260.85 

69.95 

23  47  26 

4079.6 

19.71 

188  .49 

110.00 

9 0 57 

2500.70 

'33.91 

59.71 

272.73 

85.40 

9 42  37 

1900.7 

'34.17 

50.48 

110.00 

23  23  56 

4508.99 

26.86 

181.33 

259.07 

68.01 

24  39  5 

3909.0 

23.63 

173.65 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 


TDE- 

1 .0223 

TRA'2.4812 

TC3 

-.2132  BAU 

.3763 

SCT 

1456.1  SCR 

481 .5 

SC3 

60.7 

ST 

639.7  SR 

426.9 

SS 

583.1 

ROE 

'.8407 

RRA  .4259 

RC3 

'.0342  FAU 

.01228 

RRT 

-.0337  RRF 

.0327 

RTF 

-.6150 

CRT 

.7010  CRS 

.7850 

CST 

.9913 

FOE 

.6337 

FRA  1.1660 

FC3 

'.0816  BSP 

4413 

SOB 

1533.6  R23 

-.0019 

R13 

.8150 

LSA 

925.6  MSA 

273.1 

SSA 

16.2 

BOE 

1 .3236 

BRA  2.5175 

6C3 

.2159  FSP 

-152 

SCI 

1456.2  SC2 

481.1 

THA 

179.28 

Eli 

719.9  El2 

270.6 

ALf 

29.67 

LAUNCH 

DATE  1 

NOV  28  1968 

Flight  time 

98.00 

arrival 

CATE 

MAR 

6 1969 

HELIOCENTRIC  CONIC  distance  210.737 

RL  147.57  lAL  .00  La  65.83  VL  23.088  CAL  17.39  A7L  86.79  HCA  78.28  SMA  104.86  ECC  .49027  INC  3.2077  VJ  30.191 

RP  107.50  LAP  3.14  LOP  U4.I0  VP  34.693  CAP  -29.33  A7P  89.35  TAl  159.83  TAP  238.12  RCA  53.45  APO  156.27  V2  35.253 

RC  62.196  CL  6.45  CP  -1.08  7Al  49.02  7AP  16.41  ETS  175.97  7AE  135.48  ETE  192.40  7AC  75.85  ETC  164,69  CLP  16.37 

PLANETOCENTRIC  CONIC 

C3  120.399  VHL  10.973  CLA  12.68  RAL  13.26  RAC  6570.3  VEL  15.548  PTH  2.77  VHP  17.769  CPA  -11.76  RAP  343.71  ECC  2.9815 


lnch  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PC  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 7 39 

3048  . 23 

-27.68 

99.93  271.78 

83.78 

6 58 

27 

2448.2 

- 

28.25 

91  .31 

90.00 

21  22  37 

4882 

.35 

20.14 

211.94  260.83 

69.66 

22  43 

59 

4282.4 

17.19 

204 . 5 1 

100.00 

7 35  32 

2764.80 

'29.37 

79.28  271.99 

84.17 

8 21 

37 

2164.8 

- 

29.87 

70.51 

100.00 

22  37  25 

4641 

.01 

21  .73 

193,56  260.19 

68.95 

23  54 

46 

4041  .0 

18.67 

186.10 

110.00 

8 58  31 

2505 

.13 

'33.89 

60.06  272.48 

85.20 

9 40 

16 

1905.1 

34.18 

50.82 

110.00 

23  30  55 

4473.45 

25.93 

178.98  258.33 

66.90 

24  45 

29 

3873.4 

22.58 

171  .45 

CIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1 .0284 

TRA-2.4913 

TC3  - 

.2205 

BAU  .3601 

SCT  1516.7  SCR 

478.1  SC3 

65.4 

ST  669.8 

SR 

423.6 

SS 

606.3 

ROE  -.8017 

RRA  .4028 

RC3  - 

.0376 

FAU  .01256 

RRT  -.0314  RRF 

.0310  RTF  ' 

.8259 

CRT  .7013 

CRS 

.7867 

CST 

.991  I 

FOE  .6593 

FRA  1 ,2044 

FC3  - 

.0903 

BSP  4652 

SCB  1590.3  R23  - 

.0022  R13 

.8259 

LSA  959,5 

MSA 

273.2 

SSA 

16.3 

BOE  1 .3039 

BRA  2.5237 

8C3 

.2237 

FSP  -166 

SCI  1516.8  SC2 

477.8  tha  179.37 

Eli  744.4 

EL2 

27]  .7 

ALF 

27.96 

LAUNCH  DATE  NOV  28  1968 

flight  time  100.00 

arrival 

. CATE 

MAR 

8 1969 

HELIOCENTRIC  CONIC 

DISTANCE  217.296 

RL  147.57 

LAL  .00 

La 

65.83 

VL  23.435 

CAL  16.66  A7U  86.76 

HCA  81.53 

SMA  106.22 

ECC  .47040 

INC 

3.2441 

VI 

30.191 

RP  107.51 

LAP  3.21 

LOP  147.35 

VP  34.922 

CAP  '28.05  A7P  89.52 

TAL  159.12 

TAP  240.65 

RCA  56.25 

APO 

156.18 

V2 

35.250 

RC  60.278 

CL  6.92 

CP 

-1.14 

7AL  48.32 

ZAP  15.09  ETS  175.54 

7AE  136-48 

ETE  193.22 

ZAC  77. 7^ 

ETC 

164.94 

CLP 

15.04 

PLANETOCENTRIC  CONIC 

C3  111.245 

VHL  10.547 

OLA 

13.41 

RAL  13.79 

RAO  6570.1  VEL  15.251 

PTH  2.73 

VHP  17 

078 

CPA  '11 ,08 

RAP 

345.54 

ECC 

2.8308 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 3 30 

3057.06 

-27.61 

100.56  271.42 

83.47 

6 54 

27 

2457.1 

28.23 

91  .95 

90.00 

21  30  58 

484] 

.52 

19.15 

209.36  260.17 

68.73 

22  51 

40 

4241  .5 

16.09 

202.02 

100.00 

7 31  51 

2772 

.12 

-29.32 

79.82  271.63 

83.89 

8 18 

3 

21  72 . 1 

29.85 

71  .06 

100.00 

22  45  18 

4601 

.70 

20.74 

191.05  259.50 

67.98 

24  2 

0 

4001 .7 

17.57 

183.69 

110.00 

8 55  31 

2509.27 

-35.86 

60.38  272.15 

85.01 

9 37 

40 

1909.3 

34 .18 

51  .15 

110.00 

23  37  47 

4437 

.31 

24.94 

176.64  257.55 

65.83 

24  51 

44 

3837.3 

21  .47 

169.21 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0347 

TRA-2.4994 

TC3  - 

.2273 

BAU  .3436 

SCT  1579.3  SCR 

473.9  SC3 

70.5 

ST  701.1 

SR 

419.5 

SS 

630.5 

ROE  -.7633 

RRA  .3801 

RC3  - 

.0412 

FAU  .01288 

RRT  -.0287  RRF 

.0290  RTF  - 

.8362 

CRT  .7019 

CRS 

.7885 

CST 

.9909 

FOE  .6866 

FRA  1.2444 

FC3  - 

.1002 

BSP  4896 

SCB  1648.8  R23  - 

.0027  R13 

.836? 

LSA  995.2 

MSA 

272.6 

SSA 

16.4 

BOE  1 .2858 

BRA  2.5282 

6C3 

.2310 

FSP  '181 

SCI  1579.3  SC2 

473.6  THA  179.46 

Eli  770.4 

El2 

271  .9 

alf 

26.51 

233 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATC  NiC^V  1968  FLIGHT  TIME  102. DO  ARRIVAL  CATC  MAR  10  1969 

heliocentric  conic  distance  223.903 

Rl  147.57  LAU  .00  LOL  65.83  VL  23.761  CAL  15.96  a2l  86. 7e  HCA  84 . 78  5HA  107.54  ECC  .45127  INC  3.2799  Vi  30.191 

RP  107.52  LAP  3.27  LOP  150.60  VP  35.138  GAP  -26.83  A7P  89.70  TAL  158.43  TAP  243.20  RCA  59.01  APO  156.08  V2  35.246 

RC  58.412  Gl  7.41  CP  -1.20  7Al  47.67  7aP  13.77  ET5  174.99  7AE  137.60  ETE  194.12  7AC  79.59  ETC  165,18  CLP  13.72 

PlANETOCEnTRIC  CONIC 

C3  1 02.830  VHL  10.141  CLA  14.13  RAl  14.27  RAO  6570.0  VEL  14.972  PTH  2.70  VHP  16.408  OPA  -10.39  RAP  347.37  ECC  2.6923 


LNCH  A2MTH 

LNCH  TIME 

L-I 

time 

Inj  lat 

INJ  LONG  INJ  Rt  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  riM 

INJ  2 lat 

INJ 

2 LONG 

90.00 

5 59  1 

3065.85 

-27.54 

101.20  270.96 

83.16 

6 

50 

7 

2465.9 

-28.21 

92.59 

90.00 

21  39  16 

4799.91 

18.10 

206.75  259.47 

67.85 

22 

59 

16 

4199.9 

14.94 

199.50 

100.00 

7 27  52 

2779. 'i? 

-29.26 

80.35  271.19 

83.61 

8 

14 

n 

2179.3 

-29.84 

71  .59 

1 

100.00 

22  53  6 

4561 

.67 

19.70 

188.54  258.77 

67.05 

24 

9 

8 

3961  .7 

16.42 

181  .28 

no. 00 

8 52  55 

2513 

.17 

-33.84 

60.68  271.73 

84.83 

9 

34 

48 

1913.2 

-34 .18 

51  .45 

no. 00 

23  44  32 

4400.59 

23.90 

174.30  256.75 

64,80 

24 

57 

52 

3800.6 

20.30 

167,00 

differential 

, CORRECTIONS 

MIC-CCURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATICN  ACCURACY 

TOE-1 .0408 

TRA-2.5049 

TC3  - 

.2334 

6AU  . 3268 

SCT  1643.2  SCR  468.8  SC3 

76.1 

ST  733.3 

SR  414.6 

SS 

655.9 

ROE  -.7254 

RRA  .3577 

RC3  - 

.0451 

FAU  .01323 

RRT  -.0258  RRF 

.0269  RTF  - 

.8459 

CRT  .7028 

CRS  .7905 

CST 

.9907 

FOE  .7156 

FRA  1.2861 

FC3  - 

.1114 

BSP  5150 

SC6  1708.7  R23  - 

.0032  R13 

.8460 

LSA  1032.4 

MSA  271  .4 

SSA 

16.5 

60E  1 .2687 

BRA  2.5304 

6C3 

.2377 

FSP  -197 

SCI  1643.2  SC2  - 

*68.6  THA  179.54 

ELI  797.6 

El2  271  .2 

alf 

24.72 

LAUNCH  CATE  NOV  28  1968 

flight  TIME  104.00 

ARRIVAL  CATE 

MAR 

12  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  230.549 

RL  147.57 

LAL  .00 

LOL 

65.83 

VL  24.067 

CAL  15.29  A7L  86.68 

HCA  88.02 

SMA 

108 

(.84 

ECC  .43288 

INC  3.3152 

VJ 

30.191 

RP  107,53 

LAP  5.31 

LOP  153.85 

VP  35.341 

CAP  -25.64  a7P  89.89 

TAl  157.77 

TAP 

245 

.79 

RCA  61.72 

APO  155.95 

V2 

35.241 

RC  56.605 

OL  7.91 

CP 

-1.26 

7al  47.07 

7AP  12.46  ETS  174.28 

7AE  138.84 

ETE 

195 

i.JO 

ZAC  81.47 

ETC  165.41 

CLP 

12.40 

PlANETCXENTRIC  CONIC 

- 

C3  95.098 

VHL  9,752 

OLA 

14.86 

RAL  14.70 

RAO  6569.9  VEL  14.712 

PTH  2.66 

VHP 

15. 

757 

CPA  -9.70 

RAP  349.20 

ECC 

2.5651 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  lat 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

5 54  U 

3074 

.72 

-27.47 

101.84  270.43 

82.84 

6 

45 

26 

2474 .7 

-28.18 

93.24 

90.00 

21  47  31 

4757 

.50 

16.99 

204.13  258.74 

67.00 

23 

6 

48 

4157.5 

13.73 

196.97 

100.00 

7 23  33 

2786 

.52 

-29.21 

80.88  270.67 

83.34 

8 

10 

0 

2186.5 

-29.82 

72.13 

100.00 

23  0 50 

4520.93 

18.60 

186.01  258.01 

66.17 

24 

16 

11 

3920.9 

15.22 

178 .85 

1 10.00 

8 49  43 

2516.94 

-33.81 

€0.97  271.24 

84.66 

9 

31 

40 

1916.9 

-34 .18 

51  .75 

= 

iio.oa 

23  51  10 

4363.28 

22.80 

I7I.96  255.92 

63.81 

25 

3 

53 

3763.3 

19.09 

1 64 . 78 

- 

differential 

. CORRECTICNS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-1 .0507 

TRA-2.5116 

TC3  - 

.2401 

8AU  .3116 

SCT  17i2.l  SC« 

463.0  SC3 

82.2 

ST  768.8 

SR  408.9 

SS 

683.0 

I 

ROE  -.6881 

RRA  .3359 

RC3  - 

.0492 

FAU  .01360 

RRT  -.0217  RRF 

.0244  RTF  - 

.8550 

CRT  .7048 

CRS  . 7928 

CST 

,9906 

FOE  .7473 

FRA  1.3303 

FC3  - 

.1238 

BSP  5326 

see  1773.6  R23  - 

.0043  R13 

.8550 

LSA  1073. 3 

MSA  269.3 

SSA 

16.6 

= 

BOE  1 .2559 

BRA  2.5340 

ec3 

.2451 

FSP  -214 

SCI  1712.1  SC2 

462.8  Tha  j 79.64 

ELI  828.1 

EL2  269 . 3 

alf 

23.14 

LAUNCH  DATE  1 

VOV  28  1968 

Flight  time  loe.oo 

ARRIVAL  CATE 

MAR 

14  1969 

i 

HELIOCENTRIC  CONIC 

DISTANCE  237.230 

RL  147.57 

LAL  .00 

lOl 

65.83 

VL  24.355 

GAL  14.64  A7l  86.65 

HCA  91 .27 

SMA 

110.09 

ECC  .41523 

INC  3.3505 

VI 

30 . 1 9 1 

RP  107.55 

LAP  3.35 

LOP  157.10 

VP  35.532 

CAP  -24.50  A7P  90.07 

TAl  157.14 

TAP 

248.40 

RCA  64.38 

APO  155.81 

V2 

35  .235 

RC  54.864 

CL  8.44 

GP 

-1  .33 

7Al  46.52 

ZAP  11.15  ETS  173.33 

7AE  140.20 

ETE 

19C 

i.l8 

ZAC  83.35 

ETC  165.62 

CLP 

1 1 .08 

PLANETOCENTRIC  CONIC 

C3  87.994 

VHL  9.381 

cla 

15.59 

RAL  1 5 .08 

RAC  6569.7  VEL  14,469 

PTH  2.63 

VHP 

15, 

125 

CPA  -9.01 

RAP  351 .01 

ECC 

2,4482 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIHE 

INJ  lat 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

iNj 

1 TI^€ 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 49  0 

3083.79 

-27.39 

102.49  269.82 

82.53 

6 

40 

23 

2483.8 

-28 . 1 4 

93,90 

- 

90.00 

21  55  45 

4714.26 

15.82 

201.50  257.99 

66.21 

23 

14 

19 

4114.3 

12.48 

194  .42 

100.00 

7 18  54 

2793.82 

-29.15 

81.41  270.07 

aj.07 

8 

5 

28 

2193.8 

-29.80 

72.67 

lOO.OO 

23  8 32 

4479.45 

17.44 

183.48  257.23 

65.33 

24 

23 

11 

3879.5 

13.97 

176,4  1 

110.00 

8 46  13 

2520.65 

'33.79 

61.26  270.66 

84.49 

9 

28 

13 

1920. 7 

-34.18 

52.04 

llO.OO 

0 1 38 

4 32^ 

1.39 

21  .64 

169.63  255.07 

62.87 

1 

13 

44 

3725.4 

17.83 

162.57 

CIFFERENTIAl  corrections  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  OE TERMINA TION  ACCURACY 

TOE-1  .0574  TRA-2. 5125  TC3  -.2445  BAU  .2945  SCT  1779.3  SCR  456.3  SC3  88.8  ST  803.6  SR  402.4  SS  7i0.9 

ROE  -.6515  RRA  .3146  RC3  -.0534  FAU  .01404  RRT  -.0183  RRT  .0220  RTP  -.8638  CRT  .7064  CRS  .7951  CST  .9904 

FOE  .7807  FRA  1.3761  FC3  -.1381  BSP  5584  SCB  1836.9  R23  -.0051  R13  .8638  L5A  1114.3  MSA  266.8  SSA  16.6 

BOE  1 .2420  BRA  2.5321  BC3  .2503  FSP  -234  SCI  1779.3  SC2  456.2  Tha  179.7]  ElI  858.3  El2  266.7  AuF  21  .68 

LAUNCH  CATE  NOV  28  1 968  FLIGHT  TIHE  106.00  ARRIVAL  CATE  MAR  16  1969 

heliocentric  CONIC  DISTANCE  243.942 

RL  147.57  LAL  .00  LOL  65.83  VL  24.624  CAL  14,03  A/L  86.61  KA  94.51  SNA  111.31  ECC  .39831  INC  3.3858  VI  3ti.l9I 

RP  107.57  lap  3.58  LOP  160.35  VP  35.711  CAP  -23.40  A7P  90.27  TAL  156.54  TAP  251  .05  RCA  66.98  APO  155.65  V2  35.229 

RC  53.197  CL  8.99  CP  -J  .41  7Al  46.03  7AP  9.85  ETS  172.06  7AE  141.68  ETE  197.39  7AC  85.22  ETC  165.82  ClP  9.75 

PLANETOCENTRIC  CONIC 

C3  81.473  VHL  9.026  DlA  16.32  RAL  15.41  RAD  6569.6  VEL  14.242  PTH  2.59  VHP  14.511  OPA  -8.32  RAP  352-82  ECC  2.3408 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 lAT  Inj  2 LONG 
90.00  54324  3093.20  -27.31  103.16  269.13  82.20  63457  2493.2  -28.10  94.59 

90.00  22  4 0 4670.15  14.60  198.84  257.22  65.46  23  2l  50  40  70.1  11.16  1 91  .85 

100.00  71354  2801.36  -29.09  81.96  269.40  82.78  8 0 35  2201 .4  -29.78  73.23 

100.00  23  16  11  4437.22  16.22  180.93  256.43  64.54  24  30  9 3837.2  12.66  173.95 

110.00  8 42  25  2524.41  -33.77  61.55  270.01  84.32  92429  1924.4  -34.18  52.33 

110.00  086  4286.93  20.43  167.30  254.20  61.98  I 1933  3686.9  16.52  16^.36 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE-1.0649  TRA-2.5116  TC3  -.2481  6AU  .2776  SCT  1848.6  SCR  448.7  SC3  96.0  ST  839.9  SR  395.0  SS  740.5 

RDE  -.6155  RRA  .2940  RC3  -.0579  FAU  .01452  «R7  -.0146  RRF  .0195  RTF  -.8721  CRT  .7084  CRS  .7975  CST  .9903 

FOE  .8169  FRA  1.4244  FC3  -.1543  BSP  5834  SGB  1^2.2  R23  - .0060  Rl 5 .8721  LSA  1157.6  MSA  263.5  SSA  16.7 

BOE  1.2299  BRA  2.5287  BC3  .2548  FSP  -255  SCI  1848.6  SC2  448.7  Tha  179.78  ELI  890.1  El2  263.1  AlF  20.28 


234 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATE  NOV  20  I960 

flight  time  110.00 

ARRIVAL 

CATE 

MAR 

10  1969 

HELIOCENTRIC  CONIC 

distance  250.1 

600 

RL  147.57 

LAL  .00 

lOl  65.03 

VL  24.077 

GAL  13.44 

AZL  06.50 

HCA  97.75 

SMA  112 

.49 

ECC 

.30213 

INC 

3.4214 

VI 

30.191 

RP  107.59 

LAP  3.39 

LOP  163.60 

VP  35.079 

GAP  -22.33 

AZP  90.46 

TAL  155.97 

TAP  253 

.72 

RCA 

69.51 

APO 

155.40 

V2 

35.222 

RC  51.611 

Gl  9.57 

GP  -1.50 

ZAL  45.60 

ZAP  0.55 

ETS  170.31 

ZAE  143.29 

ETE  190 

.74 

ZAC 

07.09 

ETC 

166.01 

CLP 

0.42 

planetocentric  conic 

C3  75.491 

VHL  0 . 609 

ClA  17.05 

RAl  15.69 

RAD  6569.5 

VEL  14.030 

PTH  2.56 

VHP  13. 

916 

DPA 

-7.64 

RAP 

354.63 

ECC 

2.2424 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 37  22 

3103.11 

-27.21 

103.07 

260.37 

01  .05 

6 29 

5 

2503.1 

- 

20.06 

95.31 

90.00 

22  12  17 

4625.14 

13.31 

196.17 

256.43 

64.77 

23  29 

22 

4025.1 

9.00 

109.24 

joo.ao 

7 0 29 

2009.26 

-29.02 

02.54 

260.65 

02.49 

7 55 

19 

2209.3 

- 

29.75 

73.01 

JOO.OO 

23  23  51 

4394.22 

14.95 

170.30 

255.62 

63.01 

24  37 

5 

3794  .2 

11  .31 

1 71  .40 

110.00 

0 30  17 

2520.33 

-33.74 

61  .05 

269.30 

04.15 

9 20 

25 

1920.3 

- 

34 .10 

52.64 

110.00 

0 14  29 

4247.91 

19.16 

164.90 

253.32 

61 .14 

1 25 

17 

3647.9 

15.16 

1 50 . 1 5 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE-I .0731 

TRA-2.5003 

TC3  -.2507 

BAU  .2607 

SOT  1919.4  SCR 

440.4  SG3 

103.0 

ST 

077.7 

SR 

306.0 

SS 

771  .9 

ROE  -.5002 

RRA  .2741 

RC3  -.0626 

FAU  .01505 

RRT  - 

.0106  RRF 

.0170  RTF  - 

.0799 

CRT 

.7109 

CRS 

.0002 

CST 

.9902 

FCE  .0563 

FRA  1 .4754 

FC3  -.1726 

BSP  6003 

see  1969.3  R23  - 

.0071  R13 

.0799 

LSA 

1203.4 

MSA 

259.6 

5SA 

16. 7 

80E  1 .2199 

BRA  2.5233 

BC3  .2504 

FSP  -^70 

SGI  1919.4  SC2 

440.4  THA  179.05 

Eli 

923.7 

El2 

250.5 

alf 

10.93 

LAUNCH  DATE  NOV  I960 


flicht  time  ne.oo 


ARRIVAL  DATE  MAR  20  1969 


HELIOCENTRIC  CONIC 


DISTANCE  257.440 


RL  147.57 

LAL  .00 

LOL  65.03 

VL  25.114 

CAL  12.00 

AZL  06.54 

HCA  100.99 

SMA  113.63 

ECC  .36667 

INC  3.4576 

VI 

30.191 

RP  107.61 

LAP  3.39 

LOP  166.04 

VP  36.037 

GAP  -21.30 

AZP  90.66 

TAL  155.44 

TAP  256.43 

RCA  7l .97 

APO  155.30 

V2 

35.21  5 

RC  50 . 1 1 6 

GL  10.16 

GP  -1.60 

ZAL  45.21 

ZAP  7.25 

ETS  167.79 

2AE  145.02 

ETE  200.20 

ZAC  00.96 

ETC  166.10 

CLP 

7.00 

Planetocentric  conic 

C3  70.005 

VHL  0 . 367 

OLA  17.00 

RAL  15.93 

RAO  6569.3 

VEL  13.033 

PTH  2.53 

VHP  13.339 

OPA  -6.96 

RAP  356.42 

ECC 

2.1521 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 30  52 

3113.70 

'27.11 

104.63 

267.54 

01  .49 

6 22  46 

2513.7 

'20.01 

96.00 

90.00 

22  20  30 

4579.10 

11.96 

193.47 

255.63 

64 .14 

23  36  57 

3979.2 

0.30 

106.61 

100.00 

7 2 40 

2017.69 

-20.94 

03.16 

267.04 

02.17 

7 49  30 

2217.7 

-29.72 

74.44 

100.00 

23  31  32 

4350.43 

13.61 

175.01 

254.79 

63.13 

24  44  2 

3750.4 

9.90 

160 .99 

110.00 

0 33  49 

2532.53 

-33.71 

62.10 

260.52 

03.96 

9 16  1 

1932.5 

-34 .10 

52.97 

110.00 

0 20  40 

4200.35 

17.05 

162.67 

252.43 

60.35 

1 30  57 

3600.4 

13.76 

155.94 

differential  corrections 

MID-COURSE  Ei^CUTION  ACCURACY 

ORBIT  OETERMINATICN  ACCURACY 

TOE- 

1 .0013 

TRA- 

-2.5010 

TC3 

-.2515 

BAU 

.2437 

SGT 

1990.7 

SCR 

431.2 

SG3 

112.4 

ST 

916.4 

SR 

377.7 

SS 

005.0 

ROE 

-.5456 

RRA 

.2550 

RC3 

- .0674 

FAU 

.01564 

RRT 

-.0060 

RRF 

.0147 

RTF 

-.0073 

CRT 

.7137 

CRS 

.0029 

CST 

.9901 

FOE 

.0909 

FRA 

1.5292 

FC3 

-.1934 

BSP 

6345 

see 

2036.0 

R23 

-.0003 

R13 

.0073 

LSA 

1251 .0 

MSA 

255.1 

5SA 

16.7 

60E 

1.2111 

BRA 

2.5140 

8C3 

.2603 

FSP 

-303 

SGI 

1990.7 

SC2 

431  .2 

THA 

179.91 

Eli 

950.3 

El2 

253.0 

AlF 

17.66 

LAUNCH  CATE  NOV  20  I960 


HELIOCENTRIC  CONIC 


Flight  time  ua.oo 


ARRIVAL  CATE  MAR  22  1969 


RL 

147 

.57 

LAL 

.00 

LOL 

65. 

.03 

VL 

25, 

,336 

RP 

107 

.64 

LAP 

3.39 

LOP 

170, 

.09 

VP 

36, 

.104 

RC 

40. 

721 

CL 

10.79 

GP 

-1  . 

.71 

ZAL 

44.00 

PLANETOCENTRIC 

CONIC 

C3 

64  . 

901 

VHL 

0.061 

CLA 

10, 

.55 

RAL 

16.11 

distance  264.219 

12.34  A7L  06.51  HCA  104.23  SMA  114.73  ECC  .35193  INC  3.4945 

-20.31  A7P  90.86  TAL  154.95  TAP  259.18  RCA  74.36  APO  155.11 

5.90  ETS  164.02  7AE  146.87  ETE  202.04  ZAC 


RAD  6569.2  VEL  13.650  PTH  2.49  VHP  12.779  OPA 


VI  30.191 
V2  35.207 
90.02  ETC  166.35  CLP  5.73 

-6.29  RAP  350.20  ECC  2.0694 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 23  52 

3125.10 

-26 . 99 

105.45 

266.65 

81  .09 

6 15  57 

2525.2 

-27.95 

96.91 

90.00 

22  29  6 

4532.21 

10.55 

190.74 

254.83 

63.57 

23  44  30 

3932.2 

6.91 

103.94 

100.00 

6 56  23 

2026.01 

-20.05 

83.82 

266.97 

01  .63 

7 43  30 

2226.8 

-29.60 

75.11 

100.00 

23  39  16 

4305.81 

12.23 

173.22 

253.96 

62.51 

24  51  1 

3705.8 

8.45 

166,47 

110.00 

0 20  50 

2537.13 

-33.60 

62.53 

267.68 

83.75 

9 II  15 

1937.1 

-34 .1  7 

53.32 

110.00 

0 27  6 

4160.26 

16.48 

160.36 

251 .53 

59.62 

1 36  34 

3560.3 

12.32 

153.72 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0903 

TRA- 

-2.4933 

TC3 

-.2500 

BAU 

.2260 

SOT 

2063.5 

SGR 

421  .2 

SG3 

121  .8 

ST 

956.7 

SR 

367.6 

SS 

040.2 

ROE  -.5117 

RRA 

.2360 

RC3 

-.0724 

FAU 

.01630 

RRT 

-.0031 

RRF 

,0127  RTF 

-.8943 

CRT 

.7167 

CRS 

.0050 

CST 

.9901 

FOE  .9456 

FRA 

1 .5065 

FC3 

-.2171 

BSP 

6599 

SCB 

2106.1 

R23 

-.0090 

R13 

.0943 

LSA 

1301  .4 

MSA 

250.0 

SSA 

ie.7 

BOE  I .2044 

BRA 

2.5045 

0C3 

.2611 

FSP 

-331 

SGI 

2063.5 

SG2 

421  .2 

THA 

179.96 

Eli 

994.0 

EL2 

246.5 

ALF 

16.44 

wAUNCH  DATE  NOV  20  I960 


HELIOCENTRIC  CONIC 


RL 

147.57 

LAL 

.00 

LOL 

65.03 

VL 

25.544 

CAL 

11  .03 

RP 

107.66 

LAP 

3.37 

LOP 

173.33 

VP 

36.321 

CAP 

-19.35 

RC 

47.437 

CL 

11.43 

GP 

-1 .03 

ZAL 

44.61 

ZAP 

4.73 

PLANETOCENTRIC  CONIC 

C3 

60.301 

VHL 

7.771 

OLA 

19.30 

RAL 

16.24 

RAO 

6569 , 1 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


INJ  LAT  INJ  LONG 


flight  TIME  116.00 

DISTANCE  271 .012 

06.47  HCA  107.47  SMA  115.79 
91.06  TAL  154.49  TAP  261 .95 


VEL  13.401  PTH  2.46  VHP  12.235 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  MAR  24  1969 


ECC  .33709  INC  3.5325  VI  XI. 191 
RCA  76.67  APO  154.92  V2  35.190 
ZAC  92.66  ETC  166.51  CLP  4.36 

CPA  '5.64  RAP  359.97  ECC  1.9937 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


90.00 

5 16  17 

3137.76 

-26.05 

106.35 

265.70 

00.66 

6 0 34 

2537.0 

-27.07 

97.03 

90.00 

22  37  43 

4404.14 

9.00 

107.97 

254 .02 

63  .06 

23  52  20 

3004.1 

5.39 

101  .23 

100.00 

6 49  36 

2036.01 

-20.76 

04.55 

266.04 

01  .46 

7 36  53 

2236.0 

-29.64 

75.05 

100.00 

23  47  5 

4260.33 

10.70 

170.62 

253.12 

61  .95 

24  50  5 

3660.3 

6.95 

163.93 

110.00 

0 23  45 

2542.27 

-33.64 

62.93 

266.79 

03.52 

9 6 7 

1942.3 

-34.17 

53.73 

110.00 

0 33  21 

4127.63 

15.07 

150.06 

250.63 

50.95 

1 42  9 

3527.6 

10.04 

151  .51 

DIFFERENTIAL  CORRECTIONS  MID'i 

TDE-1.0996  TRA-2.4010  TC3  -.2403  BAU  .2100  SOT 

ROE  -.4705  RRA  .2195  RC3  -.0776  FAU  .01702  RRT 

FOE  .9967  FRA  1.6473  FC3  -.2441  BSP  6064  SCB 

80E  1.1992  BRA  2.4915  6C3  .2601  FSP  -363  SGl 


COURSE  EXECUTION  ACCURACY 
2136.7  SCR  410.4  SG3  132.2 
.0000  RRF  .0114  RTF  -.9009 
2175.0  R23  .0114  RJ3  -.9009 

2136.7  SG2  410.4  THA  .00 


ORBIT  DETERMINA 
ST  997.9  SR 
CRT  .7199  CRS 
LSA  1354.0  MSA 
ELI  1032. 4 EL2 


TION  ACCURACY 
356.6  SS  077.7 
.0006  CST  .9901 
244.4  S5A  16.7 
239.2  AlF  15.27 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATC  NOV  Zfl  I960 


tlight  TINC  UB.OO 


arrival  CATC  mar  ?6  1969 


HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65.03  VL 

RP  107.69  LAP  3.34  lOP  176.57  VP 


distance  277.816 

25.738  gal  11.33  a7l  86.43  HCA  il0.70  SMA  116.81  ECC  .32454  InC  3.5718  VI  30.191 
36.449  gap  -18.42  A/P  91.26  TAL  154.06  TAP  264.77  RCA  78.90  APO  154.71  V2  35.189 


RC  46.274 

GL 

12.11 

GP  '1.97 

/AL  44.40 

7AP  3.57  ETS  147.42 

/AE  150.89 

ETE  206.47 

7 AC  94.50 

ETC 

166.66 

CLP 

2.98 

PlANETOCENTRIC  CONK 

C3  56.175 

VHL 

7.495 

CLA  20.06 

RAL  16.32 

RAC  6569.0  VEL  13.324 

PTH  2.44 

VHP  ] 

in 

.709 

DPA  -5.00 

RAP 

I .72 

ECC 

1.924  5 

LNCH  A/HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A/MTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

8 4 

3151  .73 

-26 . 70 

107.34 

264.69 

80.19 

6 

0 

35 

2551  .7 

- 

27 . 78 

98  .84 

90.00 

22 

46  34 

4434.86 

7.55 

185.16 

253.22 

62.63 

24 

0 

29 

3854.9 

3.82 

178 ,46 

100.00 

6 

42  17 

2847.91 

-28.64 

85.35 

265.05 

81.05 

7 29 

45 

2247.9 

- 

29.58 

76.67 

100.00 

23 

55  2 

A213.91 

9.29 

167.98 

252.29 

61  .46 

25 

5 

16 

3613.9 

5.40 

161  .35 

no. DO 

8 

18  6 

2548.10 

-33.59 

63.38 

265 .65 

83.26 

9 

0 

35 

1948.1 

- 

34.16 

54 .18 

no. DO 

0 

39  37 

4086.49 

13.61 

155.77 

249.73 

58.34 

1 47 

44 

3486.5 

9.32 

149.29 

differential  CORRECTIONS 

MIC- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATICN  ACCURACY 

TDE-I .1100 

TRA' 

■2.4680 

TC3  -.2439 

BAU  .1935 

SCT  2210.9  SCR 

398.8  SC3 

143.5 

ST  1040.8 

SR 

344  .6 

SS 

917.8 

ROE  -.4460 

RRA 

.2033 

RC3  -.0828 

FAU  .01762 

RRT 

.0026  RRF 

.0110  RTF  - 

.9071 

CRT  .7/34 

CRS 

.8115 

CST 

.9901 

FOE  1 .0531 

FRA 

1 .7125 

FC3  -.2746 

BSP  7U8 

see 

2246.6  «23 

.0134  R15  - 

.9071 

LSA  1409.7 

MSA 

238.2 

SSA 

16,7 

BCE  1.1962 

BRA 

2.4764 

0C3  .2576 

FSP  '396 

SCI 

2210.9  SC2 

398.8  THA 

,03 

ELI  1071.7 

£l2 

231  .0 

ALF 

14.14 

LAUNCH  DATE  NOV  28  1968 

HELIOCENTRIC  CONIC 
RU  147.57  LAL  .00  LOL  65.83 

RP  107. 7?  lap  3.30  LOP  179.81 

RC  45.244  OL  12.81  CP  -2.12 

PlANETOCENTRIC  conic 


flight  time  120.00 


ARRIVAL  DATE  MAR  28  1969 


DISTANCE  284.627 

VL  25.919  CAL  10.87  A/L  86.39  HCA  113.94  SMA  117.78  ECC  .31186  INC  3.6129  VI  30.191 

VP  36.568  CAP  '17.52  A/P  91.47  TAL  153.68  TAP  267.61  RCA  81  .05  APO  154.51  V2  35.179 

/AL  44.24  UP  2.65  ETS  127.67  /A£  153.03  ETE  209.30  /AC  96.31  ETC  166.80  CLP  1.59 


C3  52.334 

VHL  7.234 

DLA  20.84 

RAL  16.34 

RAO  6568.9 

VEL  13.179 

PTH  2.41 

VHP  11.199 

CPA  -4.38 

RAP  3.47 

ECC  I .861 3 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 59  8 

3167.40 

-26.51 

lfi8. 45 

263.65 

79.66 

5 51  55 

^67.4 

-27.67 

99.97 

90.00 

22  55  42 

4384.20 

5.95 

182.29 

252.45 

62.26 

24  8 46 

3784.2 

2.19 

175.63 

100.00 

6 34  21 

2860.35 

-28.51 

86.25 

264 .02 

80.60 

7 22  2 

2260.4 

-29.51 

77.59 

100.00 

0 7 6 

4166.48 

7.73 

165.32 

251 .46 

61  .04 

1 16  32 

3566.5 

3.81 

158.73 

J 10-00 

8 12  J 

2554.78 

-33.54 

63.89 

264.87 

82.96 

8 54  36 

1954.8 

-34 .1 5 

54.70 

no. 00 

0 45  55 

4044.81 

12.11 

153.47 

248.84 

57.79 

1 53  20 

3444  .8 

7.77 

147.06 

OIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TDE- 

“1 .1212 

tra- 

-2.4516 

TC3 

-.2372 

BAU 

.1770 

SCT 

2285.3 

SCR 

386.4 

SC3 

156.1 

ST 

1085.0 

SR 

331  .5 

SS 

960.7 

ROE 

-.4142 

RRA 

.1883 

RC3 

-.0881 

FAU 

.01871 

RRT 

.0040 

RRF 

.0120  RTF 

-.9131 

CRT 

.7/70 

CRS 

.8142 

CST 

.9902 

FOE 

1.II53 

FRA 

1 .7824 

FC3 

-.3095 

BSP 

7363 

see 

2317.7 

R23 

.0158 

R13 

-.9131 

LSA 

1468.4 

MSA 

231  .6 

SSA 

ie.6 

BOE 

1 .1953 

BRA 

2.4588 

0C3 

.2550 

FSP 

-434 

SCI 

2285.3 

SC2 

386.4 

tha 

.04 

Eli 

1112.6 

El2 

222.0 

ALF 

13,05 

LAUNCH  DATE  NOV  28  1 968 


Flight  time  122.00 


arrival  cate  mar  30  1969 


heliocentric  ccnic 

RL  147.57  LAL  .00  LOL  65.83 

RP  107.75  LAP  3.25  LOP  183.05 

RC  44.357  CL  13.54  CP  -2.30 

PlANETOCENTRIC  CONIC 
C3  48.830  VHL  6.988  CLA  21 .62 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 49  23  3185.16 

90.00  23  5 14  4331.92 

100.00  6 25  45  2874.42 

100.00  0 15  28  4117.89 

110.00  8 5 28  2562.50 

110.00  0 52  16  4002.58 

differential  CORRECTIONS 
tdE'1.1306  TRA'2.4281  TC3  -.2273 

RCE  -.3828  RRA  .1747  RC3  -.0935 

FOE  1.1844  FRA  1 .8573  FC3  -.3491 

BCE  1.1936  BRA  2.4344  BC3  .2458 

LAUNCH  CATE  NOV  28  1968 


DISTANCE  291.443 


VL 

VP 

/At 


44.14 


RAL  16.31 
INJ  LAT 
-26.29 
4.28 
-28 . 34 
6.12 
-33.47 
10.57 

BAU  ,1605 
FAU  .01969 
BSP  764  3 
FSP  -475 


GAL  10.42 

A/L  86.34 

HCA 

117.17 

SMA  118.71 

ECC  .29985 

GAP  -16.65 

A/P  91.67 

TAL 

153.33 

TAP  270.49 

RCA  83.11 

7AP  2.30 

ETS  95.06 

/AE 

155.21 

ETE  212.71 

/AC  98.11 

RAD  6568.8 

VEL  13.046 

PTH 

2.38 

VHP  10.705 

DPA  -3.80 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

109.70 

262.51 

79.07 

5 42  28 

2585.2 

179.35 

251 .66 

6l  .98 

24  17  26 

3731  .9 

87.27 

262.94 

80.09 

7 13  40 

2274.4 

162.61 

250.65 

60.68 

I 24  6 

3517.9 

64.48 

263.85 

82.61 

8 48  10 

1962.5 

151.17 

247.96 

57-30 

I 58  58 

3402.6 

MIO-CCURSE  EXECUTION  ACCURACY 
SCT  2355.1  SCR  373.3  SC3  169.8 

RRT  .0029  RRF  .0155  RTF  -.9187 

see  2384.5  R23  .0182  R13  -.9187 

SCI  2355.1  SC2  373.3  THA  .03 

Flight  time  124.00 


: 3.6560  Vi  30.191 
D 154.30  V2  35.J69 
C 166.94  CLP  .16 

^ 5.19  ECC  1 .8036 

VJ  2 LAT  INJ  2 LONG 
-27.53  101 .25 

.50  172.7] 

-29.42  78.63 

2.17  156.06 

-34.13  55.30 

6.18  144.83 
ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


Rl 

147 

.57 

LAL 

.00 

RP 

107 

.79 

LAP 

3.19 

RC 

43.1 

625 

GL 

14.30 

.00  LOL  65.83 


PLANETOCENTRIC  CONIC 
C3  45.637  VHL  6.756  DLA  22.42 
LNCH  A/MTH  LNCH  TIME  L-I  TIME 


90.00 
90.00 
iOO.DD 
100.00 
1 10.00 
110.00 


4 38  41  3205.50 

23  15  16  4Z77.70 

6 16  24  2890.47 

0 24  IJ  4067.96 

7 58  22  2571.44 


0 58  42  3959.76 

DIFFERENTIAL  CORRECTIONS 
TCE'1.1424  TRA-2.4073  TC3  -.2137 

RCE  -.3520  RRA  .1622  RC3  -.0989 

FCE  1.2601  FRA  1.9370  FC3  -.5951 

BCE  1.1954  BRA  2.4128  BC3  .2555 


VL  26.247 
VP  36.780 
/AL  44.10 

RAl  16.23 
INJ  LAT 
-26.02 
2.54 
-28 . 1 5 
4.45 
-33.39 
8.98 

BAU  .1437 
FAU  .02083 
BSP  7958 
FSP  -523 


DISTANCE  298.260 

gal  9.99  A/L  86.30  HCA  120.40  SMA  IJ9.59 

GAP  -15.61  A/P  91.88  TAl  153.01  TAP  273.41 

tap  2.81  ETS  63.85  /AE  157.39  ETE  216.86 

RAO  6568.7  VEL  12.923  PTH  2.36  VHP  10.226 

INJ  LONG  INJ  RT  ASC  INJ  A/MTH  iNJ  TIME 


ST 

1127.9 

SR 

317.3 

SS 

1006.7 

CRT 

.7302 

CRS 

.8167 

CST 

.9903 

LSA 

1528.3 

MSA 

224.7 

SSA 

16,5 

ELI 

1152.3 

El2 

212.2 

AlF 

12.02 

arrival 

CATE 

APR 

1 1969 

ECC 

.2884  7 

INC 

3.7017 

VI 

30.191 

RCA 

85.09 

APO 

154.09 

V2 

35.158 

7 AC 

99.89 

ETC 

167.08 

CLP 

-]  .29 

DPA 

-3.24 

RAP 

6.90 

ECC 

1 .751  I 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

111.13  261.34  78.41  5 32  7 

176.32  250.92  61 .79  24  26  34 

88.42  261.81  79.51  7 4 34 

159.85  249.87  60.41  I 3l  59 

65.17  262.79  82.21  8 4j  14 

148.87  247.09  56.88  2 4 42 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2429.0  SCR  359.4  503  185.0 

RRT  -.0011  RRF  .0219  RTF  -.9241 

see  2455.5  R23  -.0209  RJ3  .9241 

SGI  2429.0  SG2  359.4  THA  179.99 


2605.5  -27,35  102.72 

3677.7  -1.25  169.69 

2290.5  -29.31  79.81 

3468.0  .48  153.32 

1971.4  -34.11  56.00 

3359.0  4.56  142.57 

ORBIT  DETERMINATION  ACCURACY 

ST  1175.8  SR  301 .9  SS  1055.3 

CRT  .7329  CR5  .8186  CST  .9904 

LSA  1592.2  MSA  2J7.8  S5A  16.4 

Eli  1195.1  El2  201 .7  AlF  10.99 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


lUNCH  CATE  NOV  28  1968 

FLIGHT  TIME  126.00 

ARRIVAL  CATE 

APR  3 1969 

HELIOCENTRIC 
RL  147.57 

: CONIC 
LAL  .00 

LOL  65.83 

VL  26.394 

DISTANCE  305.076 
gal  9.59  A7L  86.25  HCA 

175.63 

SMA 

170.43 

ECC  .27773 

INC  3.7505 

VI  30 . 1 9 1 

RP  107. S2 

LAP  3.12 

LOP  189.52 

VP  36.875 

CAP  -14.99 

A7P  92.08 

tal 

157,74 

TAP 

276.36 

RCA  86,98 

APO  153.88 

V2  35.147 

RC  43.055 

CL  15.09 

CP  -2.73 

7AL  44.12 

TAP  3.88 

ETS  45.77 

7AE 

159*50 

ETE 

221 .95 

7AC  101 .64 

ETC  167.22 

CLP  -7.77 

Planetocentric  conic 

C3  42.735  VHL  6.537 

CLA  23.22 

RAL  16.10 

RAC  6568.6 

VEL  12.810 

PTH 

7.33 

VHP 

9.763 

CPA  -2.73 

RAP  8.58 

ECC  1 .7033 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 26  52 

3229.09 

-25.68 

112.78 

760.12 

77.65 

5 

20  41 

2629.1 

-27.13 

104 ,41 

90.00 

23  26  1 

4221 .05 

.72 

173.15 

750.22 

61  .69 

74 

36  22 

3621 .1 

-3.07 

166.52 

100.00 

6 6 9 

Z90B,94 

-27.92 

89.74 

260.64 

78.85 

6 

54  38 

2508.9 

-29.17 

81 .16 

100.00 

0 33  21 

4016.43 

7.71 

157,01 

249.11 

60.77 

1 

40  17 

3416.4 

-1  .77 

150.49 

110.00 

7 50  42 

2581 .85 

-33.29 

65.97 

761 .71 

81 .75 

8 

33  44 

1981 .8 

'34.07 

56.81 

110.00 

I 5 17 

3916.29 

7.36 

146.55 

746.74 

56.52 

7 

10  33 

3316.3 

7.90 

1 40 . 30 

DIFFtfftiNTIAL  CO?/?ECTIONS  MlC-COUftSC  EXECUTION  ACCURACY  OffSIT  CETERMINA TION  ACCURACV 


TOE- 

1 .1567 

TRA-2.3837 

TC3 

-.1998 

BAU  .1288 

SCT 

7502.5 

SOR 

344,8 

SC3 

201 .9 

ST 

1221 .8 

SR 

285.1 

55 

1108.7 

ROE 

-.3215 

RRA  .1514 

RC3 

-.1045 

FAU  .02203 

RRT 

-.0080 

RRF 

.0324 

RTF 

-.9290 

CRT 

.7353 

CRS 

.8199 

CST 

.9906 

FOE 

1.3461 

FRA  7.0743 

FC5 

-.4463 

BSP  8192 

see 

2526.2 

R73 

- .0248 

R13 

.9290 

L5A 

1661 .0 

MSA 

210.3 

SSA 

16.2 

BOE 

1 .7006 

BRA  7.3880 

BC3 

.7255 

FSP  -573 

SCI 

2502.5 

SC2 

344  .6 

THA 

179.94 

ELI 

1240.1 

El2 

190.4 

alf 

9.97 

LAUNCH 

DATE  1 

'JOV  28  1 968 

FLIGHT 

TIME 

128.00 

> 

< 

CATE 

APR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE 


RL  147.57 

LAL  .00 

LOL  65.83 

VL  26.531 

CAL  9.20 

A7L  86.20 

HCA 

126.85 

SMA 

171 .73 

ECC  .26760 

INC  3.8030 

Vl 

30.191 

RP  107,86 

LAP  3.04 

LOP  197.75 

VP  36.962 

GAP  -14.20 

A7P  92.28 

tal 

152.50 

TAP 

779.35 

RCA  88.79 

APO  153.67 

V2 

35.135 

RC  42.657 

CL  15.97 

CP  -2.99 

7AL  44.20 

tap  5.27 

ETS  36.18 

7A£ 

161 .47 

ETE 

778.71 

7AC  103.36 

ETC  167.36 

CLP 

-4.28 

PLANETOCENTRIC  CONIC 

C3  40.101 

VHL  6.333 

OLA  24.05 

RAL  15.91 

RAO  6568.5 

VEL  17,707 

PTH 

7.31 

VHP 

9.315 

CPA  -2.76 

RAP  10.25 

ECC 

1 . 6600 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 13  37 

3256.84 

'75.26 

114.70 

758.84 

76,77 

5 

7 54 

7656.8 

-26.84 

106.38 

90.00 

73  37  44 

4161 .21 

-1.71 

169.82 

749.57 

61 .71 

74 

47  5 

3561  .7 

-4.99 

163.17 

100.00 

5 54  57 

7930.38 

-77.67 

91 .27 

759.43 

78.10 

6 

43  43 

7330.4 

-28.99 

82.73 

100.00 

0 43  6 

3962.89 

.90 

154.07 

748.39 

60.17 

1 

49  9 

3367.9 

-3.08 

147.55 

110.00 

7 42  24 

7593.99 

-33.17 

66.89 

760.60 

81.77 

8 

75  38 

1994,0 

-34.03 

57.76 

110.00 

1 12  4 

3872.05 

5.69 

144.21 

745.42 

56.24 

7 

16  36 

3272.1 

1 .21 

137.99 

OIFFEffENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINATICN  ACCURACY 


TCE- 

1 .1720 

TRA- 

-7.3564 

TC3 

-.1831 

BAU 

.1145 

SCT  2574.7 

SCR 

3Z9.7 

SC3 

770.6 

ST 

1770.8 

SR 

766.9 

SS 

1166.5 

ROE 

-.7917 

RRA 

.1423 

RC3 

-.1101 

FAU 

.07337 

RRT  -.0206 

RRT 

.0469 

RTF 

-.9336 

CRT 

.7365 

CRS 

.8700 

CST 

.9908 

FOE 

I .4427 

FRA 

7.1190 

FC3 

-.5045 

BSP 

8422 

see  2595.7 

R73 

-.0293 

R13 

.9336 

LSA 

1733.7 

MSA 

702.9 

SSA 

15.9 

BOE 

1 .7076 

BRA 

7.3607 

BC3 

.7137 

FSP 

-630 

SCI  7574.7 

SC2 

329.  T 

THA 

179.85 

Eli 

1786.3 

El7 

1 78 .4 

alf 

8.96 

LAUNCH 

CATE 

NOV 

78  1968 

Flight 

TIME 

150.00 

ARRIVAL 

CATE 

APR 

7 1969 

heliocentric  CONIC  DISTANCE  3J8.695 

RL  147.57  LAL  .00  LOl  65.83  Vl  ?€.658  CAL  8,84  A7L  86.14  HCA  130.08  SMA  121.98  ECC  .25805  INC  3.8602  V]  30.191 

RP  107.89  LAP  2.95  LOP  195.97  vP  37.042  CAP  -13.43  A/P  92.49  TAl  152.29  TAP  282.37  RCA  90.50  APO  153.46  V2  35.123 

RC  42.436  CL  16.78  OP  -3.30  /AL  44  :33  ZAP  6.7J  ETS  30.76  /AE  163.19  ETE  235.86  7AC  105.05  ETC  167.52  ClP  -5.84 

planetocentric  conic 

C3  37.718  VHL  6.14J  ClA  24,89  RAL  15.66  RAC  6568.5  VEL  12.613  PTH  2.29  VHP  8.881  CPA  -1.85  RAP  11.89  ECC  1 .6207 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LOsIC 

INJ  RT  ASC 

iNj  ATMTH 

INJ  TIME 

PC  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

3 58  33 

3790,15 

-74.73 

116.99 

757.50 

75.74 

4 53  73 

7690.7 

-26.45 

108.75 

90.00 

73  50  50 

4096.97 

-3.78 

166.23 

748.99 

61  .86 

74  59  7 

3496.9 

-7.02 

159.54 

JDO.OO 

5 42  19 

7955.57 

-77.26 

93.05 

758.17 

77.23 

6 31  35 

7355.6 

-28.74 

84.56 

100.00 

0 53  40 

3906 . 74 

-I  .01 

150.99 

747.73 

60.17 

1 58  47 

3306.7 

-4.97 

144  .45 

110.00 

7 33  71 

7608.18 

-33.02 

67.97 

759.48 

80.59 

8 16  50 

7008.7 

-33.96 

58.86 

110.00 

1 19  a 

3876.89 

3.97 

141 .84 

744.62 

56.07 

7 77  55 

3776.9 

-.51 

155.63 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

'1.1849 

TRA-2.3233 

TC3  - 

.1604 

BAU  .0997 

SCT 

2640.2 

SCR 

314.2 

SC3 

741  .3 

ST 

1317.5 

SR 

746.8 

SS 

1777.9 

ROE 

-.7607 

RRA  .1352 

RC3  - 

.1157 

FAU  .02491 

RRT 

-.0428 

RRF 

.0749 

RTF 

-.9381 

CRT 

.7349 

CRS 

.8179 

CST 

.9910 

FOE 

1 .5500 

FRA  2.2201 

FC3  - 

.5718 

BSP  8726 

SOB 

7658.8 

R23 

-.0342 

R13 

.9381 

LSA 

1807.2 

MSA 

195.6 

SSA 

15.6 

BOE 

1 .7153 

BRA  2.3273 

8C3 

.1978 

FSP  -695 

SCI 

7640.2 

SC2 

313.9 

THA 

1 79 . 70 

ELI 

1330.7 

EL7 

165.8 

AlF 

7.96 

LAUNCH 

CATE  NOV  28  1968 

flight 

TIME 

132.00 

ARRIVAL 

CATE 

APR 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  325.493 

RL  147.57  LAL  .00  LOL  65.83  VL  26.776  CAL  8.49  A/L  86.08  HCA  133.30  SHA  122.69  ECC  .24908  INC  3.9230  Vl  30.191 

RP  107.93  LAP  2.85  LOP  199.20  VP  37.1J6  CAP  -12.69  ATP  92.69  TAL  152.12  TAP  285.42  RCA  92.13  APO  153.25  V2  35.1  1 1 

RC  42.394  GL  17.69  CP  -3.66  7AL  44.53  TAP  8.29  ETS  27.51  7A£  164.55  ETE  244.96  7AC  106.70  ETC  167.70  ClP  -7.44 

planetocentric  CONIC 


C3  35.569 

VHL 

5.964 

OLA  25.76 

RAl  15.35 

RAO  6568. 

.4  VEL  12.528  PTH  2.77 

VHP 

8. 

463 

CPA  -1.51 

RAP  13.51 

ECC 

1 .5854 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  ATMTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

7 LONG 

90.00 

3 

40  55 

3331.41 

-74.00 

119.80 

756.06 

74.51 

4 

36 

76 

7731 .4 

-25.90 

111.64 

90.00 

0 

9 57 

4026.02 

-5.55 

162.75 

748.57 

62.19 

I 

17 

4 

3426.0 

-9.73 

155.50 

100.00 

5 

78  10 

7985.65 

-76.79 

95.16 

756.86 

76.21 

6 

17 

55 

7385.6 

-78.42 

86.74 

100.00 

1 

5 24 

3847.01 

-3.03 

147.71 

747.14 

60.75 

7 

9 

31 

3247.0 

-6.97 

141  .14 

110.00 

7 

73  79 

7674 .86 

-37.87 

69.74 

758.33 

79.87 

8 

7 

13 

7074.9 

-33.87 

60.16 

110.00 

1 

76  34 

3780.57 

7.71 

139.42 

243.87 

55.88 

7 

79 

35 

3180.6 

-7.78 

133.21 

JIFFERENTIAL  CORRECTIONS 

MIC- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1 .2074 

TRA- 

'7.7910 

TC3  -.1386 

BAU  .0877 

SCT  2708.1  SCR 

798.6  SC3 

764.4 

ST  1 368 . 1 

SR  774.8 

SS 

1295.7 

ROE  -.7799 

RRA 

.1303 

RC3  -.1716 

FAU  .07656 

RRT 

-.0749  RRF 

.1173  RTF  - 

.9421 

CRT  .7307 

CRS  .8177 

CST 

.9913 

FOE  1 .6729 

FRA 

7.3315 

FC3  -.6464 

BSP  8938 

see  7724.5  R23 

-.0409  R13 

.9422 

LSA  1888.3 

MSA  188.4 

SSA 

15.7 

BCE  1 .7742 

BRA 

7.7947 

6C3  .1844 

FSP  -764 

SCI 

2708.7  SC7 

797.7  THA  179.57 

ELI  1378.1 

EL7  157.5 

alf 

6.93 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATC  NOV  28  1 rtlGHt  TIMC  1 3A  .00  Ar^fflVAt  CATC  APR  )J  1969 

HCl ICCCNTRIC  CONIC  CISTANCC  332. 28J 

Rl  147.57  LAL  .00  LOL  65.83  VL  26.885  CAL  8.J7  All  86.01  HCA  136.52  SMA  123.36  CCC  .24067  INC  3.9927  vi  30.191 

RP  107.97  lap  2.75  LOP  202.^2  VP  37.183  CAP  -11.97  A/P  92.90  TAl  151.99  7aP  288.51  PCA  93.67  APO  153.05  V2  35.099 

RC  42.534  Gl  18.63  GP  -4.08  7Al  44.79  /AP  9.97  CTS  25 . 52  /AC  165.43  Ht  255.27  /AC  108.31  ETC  167.90  ClP  -9.10 

planctocentric  conic 

C3  33.639  VHL  5.800  ClA  26.65  PAl  M.99  RAC  6568.3  VEL  12.450  PTh  2.25  VHP  8.059  CPA  -1.26  RAP  15.11  ECC  1.5536 

LNCH  A7MTH  LNCH  TIMC  L-I  TIMC  INJ  LAT  INJ  LOJO  INJ  RT  ASC  INJ  A/MTH  INJ  TIMC  PO  CST  TJM  Inj  2 lAT  INJ  2 LONG 

90.00  3 19  15  3385.34  -22.98  123.42  254.47  72.90  4 15  40  2785.3  -25.09  115.39 

90.00  0 28  42  3943.93  -8.13  157.60  248.23  62,78  1 34  26  3343.9  -11.72  150.76 

100.00  5 11  50  3022.40  -26.16  97.72  255.47  75 .00  6 2 12  2422.4  -27.97  89.38 

100.00  1 18  48  3782.10  -5.21  144.13  246.64  60.52  2 2l  50  3182. J -9.10  137.50 

110.00  7 1^  35  2644.55  -32.58  70.72  257. J7  79.02  7 56  40  2044.6  -33.75  6l  .68 

110.00  1 34  32  3732.71  .38  136.92  243.17  55.82  2 36  45  3132.7  -4.n  130. 7j 

CIFFCReNTIAL  CCRRCCTICW5  MIC-COURSC  EXECUTION  ACCURACV  ORBIT  CETERMINA TION  ACCURACY 

TCE-I.2188  TRA-2.2532  TC3  -.1118  6AU  .0764  $6T  2769.2  SCR  283.4  SC3  290.0  ST  I4J7.0  SR  200.4  SS  1368.7 

ROC  -.1982  RRA  .1280  RC3  - .1278  FAU  .02845  RRT  -.1242  RRP  .1670  RTF  -.9460  CRT  .7l85  CRS  .8016  CST  .9916 

FOE  1.8116  FRA  2.4515  FC3  -.7317  6SP  9198  SCO  2703.7  R23  -.0407  Rl  3 .9461  LSA  1971.8  MSA  101,6  5SA  J4.7 

BCE  1.2348  BRA  2.2569  6C3  .1698  FSP  -844  SCI  2769-4  SC2  201.2  THA  179.26  ELI  1424.3  El2  130.6  AlF  5.86 

LAUNCH  CATE  NOV  28  1 968  FlICHT  TIME  136,00  ARRIVAL  DATE  APR  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  539.056 


RL  147.57 

LAL 

.00 

LOt  65.83 

VL  26.907 

CAL  7.06 

A/L  05,93 

HCA 

139.73 

SMA 

123.99 

ECC 

.23279 

INC  4,0712 

VI 

30. 19J 

RP  108.01 

LAP 

2.63 

LOP  205.64 

VP  37.244 

CAP  -11.27 

A/P  93.11 

tal 

151 .09 

TAP 

291 .62 

RCA 

95.13 

APO  152.86 

V2 

55.086 

= 

RC  42.853 

GL 

19.63 

CP  -4.59 

/AL  45.11 

ZAP  11.74 

ETS  24.34 

/AE 

165.75 

ete 

266.10 

7 AC 

109.80 

ETC  168.15 

CLP 

-10.82 

= 

Planctocentric  conic 

= 

C3  31.916 

VHL 

5.649 

DLA  27.57 

RAL  14.56 

RAO  6560.3 

VEL  12.301 

PTH 

2.23 

VHP 

7.670 

OPA 

-1.10 

RAP  16. 68 

ECC 

1 .5253 

lnch  a/mth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 a/mth 

INJ  time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

49  25 

3465.25 

-21 .29 

120.67 

252.57 

70.07 

3 

47  ID 

2065.3 

-23.70 

120.83 

90.00 

0 

55  6 

3837.52 

-11 .39 

151  .40 

240.20 

63.90 

1 

59  4 

3257.5 

-14,81 

I 44  .47 

- 

100.00 

4 

52  18 

3069.07 

-25.30 

100.92 

253.97 

73.53 

5 

43  20 

2469.1 

-27.32 

92.70 

iOO.OO 

I 

34  53 

3708.94 

-7.65 

140.06 

246.30 

61  .01 

2 

36  42 

3108.9 

-11  ,46 

133.34 

= 

1 10.00 

7 

0 28 

2660 .00 

-32.26 

■72.40 

255.90 

70.03 

7 

44  56 

2068.0 

-33.57 

63.49 

110.00 

1 

43  13 

3682.77 

-1.53 

134.32 

242.54 

55.05 

2 

44  36 

3082.8 

-6.00 

128.08 

1 

differential  corrections  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 2273  TRa-2.2034  TC3  -.0708  6AU  .0640  SCT  2812.5  SCR  269.7  SC3  310.0  ST  1456.5  SR  273,0  SS  1444.3 

ROE  -.1640  RRA  .1209  RC3  -.1343  FAU  .03078  RRT  -.1998  RRE  .2467  RTF  -.9500  CRT  .6931  CRS  .7791  CST  .9917 

FOE  1.9640  FRA  2.5760  FC3  -.0350  BSP  9658  SC6  2825.4  R23  -.0563  Rl  3 .9501  LSA  2050.9  MSA  175.8  S5A  13.9 

BCE  1.2304  BRA  2.2071  0C3  .1510  FSP  -945  SCI  2013.0  SC2  264.2  THA  178.89  ELI  M6J.4  El2  124,3  AlF  4.74 


LAUNCH  DATE  NOV  28  1968  FLIGHT  TIME  138.00  ARRIVAL  CATC  APR  15  1969 


HELIOCENTRIC  CONIC  CISTANCC  345.818 


RL  14  7.57 

LAl 

.00 

LOL  65.83 

VL  27.081 

cal  7.57 

A/L  05.84 

HCA 

14/. 95 

SMA 

124.58 

ECC  .22543 

INC  4. 1608 

vj 

30, 191 

RP  108.05 

1 AP 

2.51 

LOP  208.85 

VP  37.500 

CAP  -10.59 

A/P  93.32 

tal 

151  .81 

TAP 

294.76 

RCA  96.50 

APO  152.67 

V2 

35 .073 

RC  43.347 

Cl 

20.69 

CP  -5.20 

/Al  45.50 

ZAP  13.62 

CTS  23.75 

/AC 

165.51 

ETC 

276.46 

7AC  n I .41 

ETC  168.44 

CLP 

-12-61 

= 

Planctocentric  ccnk 

C3  30.393 

VHL 

5.51  3 

CLA  28.53 

RAL  14.06 

RAC  6568.2 

VEL  12.319 

PTH 

2.22 

VHP 

7.295 

CPA  -1 .08 

RAP  18.22 

ECC 

1 .5002 

lnch  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  lcnc 

INJ  RT  ASC 

INj 

1 A/MTH 

Inj 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

86.36 

1 

19  56 

3737.39 

-17.15 

146.09 

249.50 

66.85 

2 

22  13 

3137.4 

-20. 14 

1 39.47 

95.64 

2 

20  36 

3540.81 

-17.13 

132.49 

249.49 

66.83 

3 

19  37 

2940.8 

'20.12 

125.07 

- 

100.00 

4 

27  16 

3133.00 

-24.00 

105.22 

252.27 

7l  .62 

5 

19  29 

2533.0 

-26.29 

97.1  7 

100.00 

1 

55  57 

3620,43 

-10.53 

135.07 

246.22 

61  .86 

2 

56  17 

3020,4 

-14.21 

128 .22 

110.00 

6 

46  46 

2696.32 

-31  .84 

74.50 

254.77 

76.85 

7 

31  4/ 

2096.3 

-33.32 

65  .66 

llD.OO 

1 

52  57 

3629.87 

-3.55 

131 .55 

241 .99 

55.98 

2 

53  27 

3029.9 

-7.99 

125,28 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE-1 .2398  TRA-2.1524  TC3  -.0301  BAU  .0509  SCT  2853.9  SCR  259.7  SC3  349.2  ST  1497.9  SR  142.5  SS  1527.8 

RCE  -.1293  RRA  .1334  RC3  -.1419  FAU  .03333  RRT  -.3027  RRF  .3538  RTF  -.9537  CRT  .6414  CRS  .7327  CST  .9919 

FdE  2.1404  FRA  2.7121  FC3  -.9494  BSP  10048  SCB  2865,7  R23  -.0670  Rl  3 .9558  LSA  2137.6  MSA  170.4  SSA  13.0 

BCE  1.2466  BRA  2.1566  6C3  .1450  FSP  -1055  SCI  2854.9  SC2  247.5  THA  178.42  ElI  1500.7  El2  109.1  AlF  3.51 

LAUNCH  cate  NOV  28  I 960  FLIGHT  TIME  140.00  ARRIVAL  CATC  APR  17  1969 


HELIOCENTRIC 

CONIC 

DISTANCE  35/. 

570 

Rl  147.57 

lAl 

.00 

LOL  65.83 

VL  27.167 

GAL  7.30 

A/L  05,74 

HCA  146.16 

SHA  1/5 

.13 

ECC  .21859 

INC 

4.2646 

VI  30.191 

RP  108.09 

LAP 

2.37 

LOP  212.07 

VP  37.351 

GAP  -9.94 

A/P  93.54 

TAL  151.76 

TAP  297.92 

RCA  97.78 

APO 

152.49 

V2  35.060 

RC  44.011 

CL 

21  .02 

CP  -5.94 

7AL  45.96 

ZAP  15.6/ 

ETS  23.6/ 

/AE  164.78 

ETE  205.48 

ZAC  112.89 

ETC 

168.82 

CLP  -14.47 

Planctocentric  conic 

C3  29.069 

VHL 

5.392 

Ola  29 . 54 

RAL  13.49 

RAO  6560./ 

VEL  12.266 

PTH  2.21 

VHP  6. 

936 

CPA  -1 .20 

RAP 

19.75 

ECC  1 .4784 

lnch  a/mth 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .20 

0 

35  58 

3060.53 

'18.03 

156.35 

240.46 

66.19 

1 40 

19 

3260.5 

-21 .10 

148.93 

98.80 

3 

0 1 

3395.36 

-10.02 

122. IB 

240.45 

66.18 

3 56 

37 

2795.4 

-21 .08 

114,75 

100.00 

3 

47  30 

3243.02 

-21 .45 

112.40 

249.97 

68.67 

4 41 

41 

2643.0 

24.16 

104.65 

100.00 

2 

31  3 

3400.10 

-14 .66 

127.4/ 

246.02 

63.66 

3 29 

11 

2888 . 1 

-18.08 

120.30 

110.00 

6 

30  57 

2731 .26 

-31.27 

77,14 

253.51 

75.43 

7 16 

28 

2131 .3 

32.95 

68,32 

1 10.00 

2 

4 )4 

357/. 63 

-5.7/ 

120.55 

241.57 

56.24 

3 3 

46 

2972. e 

■10.12 

122.21 

DIFFERENTIAL  CCRRECV IONS 

Mld-COURST  ri^CUTICN  accuracy 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .3128 

TRA- 

2.1569 

TC3  -.0683 

BAU  .0645 

SCT  2982.2  SCR 

256.9  SC3  : 

388.8 

ST  1603.5 

SR 

109,3 

SS  J650.5 

ROE  -.0903 

RRA 

.14/3 

RC3  -.1512 

FAU  .03413 

RRT  - 

.4072  RRF 

.4773  RTF  - 

.9549 

CRT  .5288 

CRS 

.6/47 

CST  .9929 

FOE  2.3899 

FRA 

2.9056 

FC3-1 .0164 

BSP  9015 

see  2993:2  - 

.0942  R13 

.9551 

LSA  2298.0 

MSA 

163.0 

SSA  12.7 

BOE  1 .31 59 

BRA 

2,1616 

6C3  .1659 

FSP  -1009 

SCI  2904.0  SC/ 

234.5  THA  177.98 

Eli  1604.5 

EL2 

92,7 

AlF  2.07 

238 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  NOV  2B  1968 

heliocentric  conk 

Ru  147.57  lAl  .00  LOL  65.83 

RP  108.13  LAP  2.23  LOP  2l5.^8 

RC  44.838  Cl  23.04  CP  -6.85 

planetocentric  conic 


FlIChT  time  142.00 


arrival  cate  APR  19  1969 


VL  e7.247 
VP  37.396 
7Al  46 . 50 


distance  359.301 

CAL  7.04  a7l  85.61  HCA  149.37  SMA  125.65  ECC  .21221  INC  4.3875  VI  30.191 
CAP  -9.30  A7P  93.78  TAl  151.74  TAP  501.11  RCA  98.98  APO  152.31  v2  35.047 
7aP  17.76  ETS  25.88  7ae  163.66  ETE  292.66  7AC  114.31  ETC  169.29  ClP  -16.42 


C3  27.934 

VHL 

5 

.285 

Ola  30.63 

RAl  12.83 

RAC  6568.1 

vEl  12.219 

PTh  2.20 

VHP 

6, 

.593 

CPA  -1.53 

RAP  21 .27 

ECC  1 .4597 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

INJ  RT  asc 

iNJ  atmth 

iNJ  time 

PC  CST  TIM 

INJ  2 LAT 

iNJ  2 LCNC 

77.81 

0 

7 

47 

3932.02 

-18.93 

162.10 

247.44 

65.46 

I 

13 

19 

3332.0 

-22.08 

1 54  .67 

102.19 

3 

T2 

56 

3303.96 

-18.92 

115.80 

247.44 

65.45 

4 

18 

0 

2704.0 

-22.07 

1D8.37 

77.81 

0 

7 

47 

3932.02 

-18.93 

162.10 

247.44 

65.46 

1 

13 

19 

3332.0 

-22.08 

1 54 .67 

102.19 

3 

22 

56 

3303.96 

-18.92 

115.80 

247.44 

65.45 

4 

18 

0 

2704.0 

-22.07 

108.37 

110.00 

6 

11 

59 

2775.68 

-30.47 

80.35 

252.16 

73.69 

6 

58 

15 

2175.7 

-32.40 

71  .67 

110.00 

2 

17 

55 

3508 . 30 

-8.14 

125.14 

241.32 

56.69 

3 

16 

23 

2908.3 

-12.47 

118. 71 

differential  ccrrections 

MIO- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCURACir 

TOE- 

'1 .3270 

TRA-2.D961 

TC3 

-.0247 

6AU 

.0611 

SGT 

3007.3 

SGR 

266.3  SG3 

427.7 

ST 

1642.3 

SR 

77.4 

55 

J 752.4 

ROE 

-.0455 

RRA  .1573 

RC3 

-.1617 

FAU 

.03714 

RRT 

-.5592 

RRF 

.6314  RTF 

-.9581 

CRT 

.1877 

CRS 

.3003 

CST 

.9930 

FOE 

2.6288 

fra  3.0646 

FC3- 

1 ,1510 

BSP 

94j7 

SGB 

3019.1 

R23 

-.1119  R13 

.9585 

LSA 

2397.6 

MSA 

159.5 

SSA 

1 1 .6 

BCE 

1 .3278 

BRA  2.1020 

6C3 

.1636 

FSP 

-1222 

SGI 

30U.0 

SG2 

220.5  tha 

177.15 

Eli 

1642.4 

EL2 

76.0 

ALF 

.51 

LAUNCH  DATE  NOV  28  1968 


Flight  time  ma.oo 


arrival  cate  APR  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  366.014 


RL 

147. 

.57 

LAL 

.00 

La 

65.83 

VL 

27.320 

CAL 

6.81 

A7L 

85. 

.46 

HCA 

152. 

.58 

SMA 

126. 

.12 

ECC 

.20630 

INC 

4.5357 

Vi 

30. 

191 

RP 

108. 

.17 

LAP 

2.09 

LOP 

218.48 

VP 

37.437 

CAP 

-8.68 

A7P 

94, 

.03 

TAL 

151  , 

.75 

TAP 

304. 

,32 

RCA 

100. 

.10 

APO 

152.14 

V2 

35. 

033 

RC 

45.818 

CL 

24.38 

CP 

-8,00 

2AL 

47.14 

7AP 

20.07 

ETS 

24 

.54 

7A£ 

162. 

.24 

ETC 

297. 

.89 

7 AC 

115, 

.68 

ETC 

169.92 

ClP 

'18 

.47 

PLANETOCENTRIC  CONIC 


C3  26.999 

VHL  5.196 

Ola  31 .80 

RAl  12.06 

RAO  6568.1 

VEL  12.181 

PTH  2.19 

VHP  6.266 

CPA  -2.12 

RAP  22 . 79 

ECC 

1 .4443 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

iNJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74  ,88 

23  40  5 

3988.78 

-19.86 

166.84 

246.46 

64.63 

24  46  34 

3388.8 

-23.11 

1 59.40 

105.12 

3 40  35 

3230.26 

-19.85 

110.70 

246.45 

64.62 

4 34  25 

2630.3 

-23.10 

103.26 

74  .88 

23  40  5 

3988.78 

-19.86 

166.84 

246.46 

64.63 

24  46  34 

3388.8 

-23.1 1 

159.40 

105.12 

3 40  35 

3230.26 

-19.85 

110.70 

246.45 

64.62 

4 34  25 

2630.3 

-23.10 

103.26 

i 10.00 

5 47  54 

2835.63 

-29.24 

84.59 

250.61 

7l  .45 

6 35  ID 

2235.6 

-31  .49 

76. 1 1 

110.00 

2 35  52 

3431  .40 

-10.99 

121.00 

24J.37 

57.43 

3 33  4 

2831  .4 

-15,21 

114.44 

differential  CORRECTIONS 

MZO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .3425 

TRA-2.0294 

TC3  .0216 

0AU  .0637 

SGT  3020.8  SGR  296.0  SC3  470.5 

ST  1678.0 

SR  70.6 

SS 

1863.8 

ROE  .0075 

RRA  .1797 

RC3  -.1753 

FAU  .04049 

RRT 

.7049  RRF 

.7752  RTF 

.9611 

CRT  '.5693 

CRS  -.4713 

CST 

.9932 

FOE  2.9060 

FRA  3.2302 

FC3-I .2984 

BSP  9844 

see  3035.3  R23  - 

.1331  R13  . 

.9617 

LSA  2503.9 

MSA  157.3 

SSA 

10.2 

0OE  1 .3425 

BRA  2.0373 

0C3  . 1 766 

FSP  -1375 

5GJ  3028.1  SG2  209.4  THA  176.03 

ELI  1678.4 

EL2  58.1 

AlF 

J 78 .63 

AUNCH  DATE  NOV  28  1968 

Flight  time  146.00 

arrival  cate 

APR 

23  1969 

HELIOCENTRIC  CONK 

distance  372. 

710 

RL  147.57 

LAl  .00 

La  65.83 

VL  27.387 

CAL  6.58 

A7l  85.28 

HCA  155.78 

SMA  126.56 

ECC  .20085 

INC  4.7198 

VI 

30 . 1 9 1 

RP  108.21 

LAP  1.93 

LOP  221 .69 

VP  37.474 

CAP  -8.07 

A7P  94.31 

TAl  151.77 

TAP  307.55 

RCA  101 .14 

APO  151 .98 

V2 

35.020 

RC  46.944 

CL  25.89 

CP  -9.48 

7Al  47.90 

7AP  22.61 

ET$  25.63 

TAE  160.55 

ETE  301.24 

TAC  117.00 

ETC  170.76 

ClP 

-20.62 

PLANETOCENTRIC  CONK 

C3  26.286 

VHL  5.127 

OLA  33.11 

RAL  11.16 

RAD  6568.1 

VEL  12.152 

PTH  2.18 

VHP  5.959 

CPA  -3.05 

RAP  24.34 

ECC 

1 .4326 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.08 

23  18  6 

4039.29 

-20.82 

171  .20 

245.52 

63.65 

24  25  26 

5439.3 

-24.18 

163.76 

107.92 

3 55  23 

3166.47 

-20.80 

106.31 

245.51 

63.64 

4 48  9 

2566.5 

-24.17 

98.88 

72.08 

23  18  6 

4039.29 

-20.82 

17J .20 

245.52 

63.65 

24  25  26 

3439.3 

-24 .18 

163.76 

107,92 

3 55  23 

3166.47 

-20.80 

106.31 

245.51 

63.64 

4 48  9 

2566 . 5 

-24.17 

98.88 

no. 00 

5 13  2 

2928 .00 

-27.08 

90.90 

248.57 

68.29 

6 1 50 

2328.0 

-29.77 

82.75 

110.00 

3 3 33 

3325.76 

-14.79 

115.18 

242.05 

58.83 

3 58  59 

2725.8 

-18.81 

108.37 

DIFFERENTIAL  CORRECTIONS 
toe-1.3747  TRA-1.97tX3  TC3  .0481  8AU  .0698 

ROE  .0734  RRA  .2122  RC3  -.1927  FAU  .04355 

FOE  3.2450  FRA  3.4122  FC3-1 ,4342  0SP  9943 

0OE  1.3766  BRA  1 .9814  6C3  .1987  FSP  -1518 


MiO-COOftSE  EXECUTION  ACCURACY  ORBIT  CETERHInA 

SCT  3044.8  SCR  354.8  SG3  5l8.7  ST  1726.8  SR 

RRT  -.8143  RRF  .8810  RTF  -.9634  CRT  -.9454  CRS 

see  3065.4  R23  -.1602  R13  .9644  lSA  2636.8  MSA 

SGI  3058.5  SG2  205.0  Tha  174.55  ElI  1730.4  el2 


TION  ACCURACV 
118.2  SS  1995.3 
-.9031  CST  .9935 
155.9  SSA  8.9 
38.5  AlF  176.30 


LAUNCH  CATE  NOV  28  1968 


flight  time  148.00 


ARRIVAL  CATE  APR  25  1969 


HELICXENTRIC  CONIC 
RL  147.57  LAL  .00  La  65.83 

RP  108.25  LAP  1.78  LOP  224.89 

RC  48.205  CL  27.62  CP  -11.44 

PLANETOCENTRIC  CONIC 
C3  25.834  VHL  5.083  OLA  34.60  RAL 


DISTANCE  379.387 

VL  27.448  CAL  6.38  A2L  85.04  HCA  158.98  SMA  126.97  ECC  .19582  INC  4.9560  vi  30.191 

VP  37.506  CAP  -7,49  ATP  94.63  TAl  151.81  TAP  310.79  RCA  102.11  APO  151.84  V2  35.007 

TAl  48.82  tap  25,45  ETS  27.20  TA£  158.56  ETE  302.83  TAC  118.27  ETC  I7j  .91  ClP  -22.88 

10.07  RAO  6568.0  VEL  12.133  PTH  2.17  VHP  5.675  OPA  -4.47  RAP  25.97  ECC  1.4252 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.24 

22  56  25 

4088.13 

-21 .81 

175.54 

244.63 

62.46 

24 

4 33 

3488.1 

-25.32 

1 68 . 1 1 

1 10.76 

4 8 25 

3109.06 

-21.80 

102.39 

244.62 

62.44 

5 

0 14 

2509.1 

-25.31 

94 .97 

69.24 

22  56  25 

4088.13 

-21 .81 

175.54 

244.63 

62.46 

24 

4 35 

3488 . 1 

-25.32 

1 68 . 1 1 

110.76 

4 8 25 

3109.06 

-21.80 

102.39 

244.62 

62.44 

5 

0 14 

2509 . 1 

-25.31 

94.97 

69.24 

22  56  25 

4088.13 

-21 .81 

175.54 

244.63 

62.46 

24 

4 33 

3488 . 1 

'25.32 

1 68 . 11 

110.76 

4 8 25 

3109.06 

-21 .80 

102.39 

244.62 

62.44 

5 

0 14 

2509.1 

-25.31 

94 .97 

DIFFERENTIAL  CORRECTIONS 
TCe-J.4i03  tra-1.9013  TC3  .0764  6AU  .0792 

RDE  .1596  RRA  .2580  RC3  -.2161  FAU  .04684 

FOE  3.6414  FRA  3.5850  FC3-1 .5697  BSP  1DI16 

60E  1.4193  BRA  1.9187  BC3  .2292  FSP  -1681 


MIO-COURSe  E«CUTION  ACCORAO 
SGT  3051.6  SGR  453.3  SC3  569.8 
RRT  -.8842  RRF  .9445  RTF  -.9655 
see  3085.1  R23  -.1858  RJ 5 .967? 

SGI  3077.9  SG2  209.9  Tha  172.48 


ORBIT  determination  ACCURACY 
ST  J771.3  SR  208.9  SS  2138.6 

CRT  -.9967  CRS  -.9822  CST  .9937 

LSA  2780.3  MSA  156.2  SSA  7.5 

ELI  1783.5  EL2  16.9  AlF  173.29 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69' 


LAUNCH  CATE  NOV  2^  J 968 


HELIOCENTRIC  CONIC 


Rl 

147 

.5T 

lau 

.00 

LOL 

65.83 

VL 

27.504 

CAL 

RP 

108 

.29 

LAP 

1 .61 

LCP 

228.08 

VP 

37.535 

CAP 

RC 

49. 

590 

CL 

29.69 

CP 

-14.11 

/al 

49.97 

ZAP 

TlICHT  time  150.00 
distance  386.045 

6.19  hJL  84.73  HCA  iee.18  SHA  1^7.35 
'6.92  A7P  95.02  TAl  151.86  TAP  514.04 
28. 7|  ETS  29.41  7AE  156.10  dE  302.76 


planetocentric  conic 
C3  25.730  VHL  5.073  CLA  36.36 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 


22  33  46  4138.79 

4 20  13  3056.41 


22  33  46  4138.79 

4 20  13  3056.41 

22  33  46  4138.79 

4 20  13  3056.41 


66.18 
113.82 
66.18 
113.82 
66.18 
113.82 

differential  corrections 

TCE-1.46J2  TRA'1.8283  TC3  .0938 

ROE  .2801  RRA  .3230  RC3  -.2469 

FOE  4.1168  FRA  3.7353  FC3-1 .6737 

BCE  1.4878  BRA  1.8566  6C3  .2641 

launch  date  NOV  28  1968 

HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65.83 
RP  108.33  LAP  1.44  LOP  231 .28 
RC  51.091  CL  32.29  CP  -17.90 
planetocentric  conic 

C3  26.156  VHL  5. 114  OLA  38.54 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
62.68  22  8 40  4195.25 

117.32  4 30  58  3008.05 

62.68  22  8 40  4195.25 

117.32  4 30  58  3008.05 

62.68  22  8 40  4195.25 

117.32  4 30  58  3008.05 

differential  CORRECTIONS 
TOE- 1.5 34 5 TRA- 1.7460  TC3  .1035 
ROE  .4614  RRA  .4J43  RC3  - .2873 
FOE  4.6742  FRA  3.8119  FC3-1.7l77 
eOE  1.6024  BRA  1.7945  8C3  .3054 


RAt  8 . 72 
INJ  LAT 
-22.86 
-22.85 
-22.86 
-22.85 
-22.86 
-22.85 

BAU  .0908 
FAU  .04975 
BSP  10207 
FSP  -1841 


VL  27.555^  CAL 
VP  37 . 560  CAP 
7AL  51,47  7AP 


RAO  6568.0 

VEL  12.129 

PTH  2.17 

VHP  5.423 

OPA  -6.59 

RAP  27.78 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

180.17 

243.79 

60.92 

23  42  45 

3538.8 

-26.55 

98.82 

243.79 

60.91 

5 11  10 

2456.4 

-26.54 

180.17 

243.79 

60.92 

23  42  45 

3538.8 

-26.55 

98.82 

243.79 

60.91 

5 n 10 

2456.4 

-26,54 

180.17 

243.79 

60.92 

23  42  45 

5538.8 

-26.55 

98.82 

243.79 

60.91 

5 11  10 

2456.4 

-26,54 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3051.1  SCR  606.7  SC3  622.8 
RRT  -.9226  RRF  .9765  PTE  -.9672 
see  3110.8  R23  -.2047  R13  .9701 

SCI  3102.3  SC2  230.2  THA  169.55 

Flight  time  J52.oo 

DISTANCE  392.679 


arrival  cate  APR  27  1969 


ECC  .19122  INC  5.2723  VI  30.191 
RCA  103.00  APO  151.70  V2  34.994 
7AC  119.49  ETC  173.54  ClP  -25.27 


172.78 
91  .43 

172.78 
91  .4  3 
1 72 . 78 
91  .43 

ORBIT  CETERMINATICN  ACCURACY 


ST 

IS20.9 

SR 

344.4 

SS 

2300.2 

CRT 

-.9993 

CRS 

-.9968 

CST 

.9939 

LSA 

2949.6 

MSA 

158.3 

SSA 

6.1 

Eli 

1853.2 

El2 

12.4 

alf 

169.30 

arrival  date  APR  29  1969 


RAL  6.92 
INJ  LAT 
-23.96 
-23.94 
-23.96 
-23.94 
-23.96 
-23.94 

6AU  .1068 
EAU  .05189 
esP  10358 
ESP  -1995 


RAO  6568. 
INJ  LONG 
185.47 
95.57 
185.47 
95.57 
185.47 
95.57 
MIO- 


ATI  84.28 

HCA 

165.38 

SMA 

127.69 

ECC 

.18701 

INC 

5.7215 

VI 

30.191 

ATP  95.54 

TAL 

151.92 

TAP 

337.30 

RCA 

103.81 

APO 

151 .57 

V2 

34 , 980 

ETS  32.47 

TA€ 

152.79 

ETE 

301 .14 

/AC 

120.65 

ETC 

175.94 

ClP 

-27.76 

VEL  12.146 

PTH 

2.18 

VHP 

5.221 

CPA 

-9.80 

RAP 

29.95 

ECC 

1 .4305 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

245.03 

58.86 

23 

18  36 

3595.3 

-27.89 

1 78 . M 

243.03 

58.85 

5 

21  6 

2408 . 1 

-27.88 

88.25 

243.03 

58.86 

23 

18  36 

3595.3 

-27.89 

1 78 . U 

243.03 

58.85 

5 

21  6 

2408.1 

-27.88 

88.25 

243.03 

58.86 

23 

18  36 

3595.3 

-27.89 

1 78 . 1 4 

243.03 

58.85 

5 

21  6 

2408.1 

-27.88 

88.25 

COURSE  EXECUTION  ACCURACY 
SCT  3036.7  SCR  840.0  SC3  671.0 
RRT 

see 

SCI 


ORBIT  OETERHINATION  ACCURACY 


-.9423  RRE  .9906  RTE  -.9686 
3150.7  R23  -.2106  R13  -9736 

3139.0  SC2  272.0  THA  165.28 


ST 

1875.7 

SR 

546.7 

SS 

2475.1 

CRT 

-.9967 

CRS 

-.9996 

CST 

,9941 

LSA 

3149.2 

MSA 

162.4 

SSA 

4.6 

Eli 

1953.3 

El2 

42.5 

alf 

163.79 

LAUNCH  CATE  NOV  28  1968 

HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65.83 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  Cl  35.76  CP  -23.61 

Planetocentric  conic 
C3  27.551  VHL  5.249  CLA  41.41 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
58.42  21  38  44  4263.36 

121.58  4 40  7 2965.76 

58.42  21  38  44  4263.36 

121.58  4 40  7 2965.76 

58.42  21  38  44  4263.36 

121.58  4 40  7 2965.76 

cieeerential  corrections 
TOE-1.6599  TRA-1.6535  TC3  .0986 
ROE  .7622  RRA  .5413  RC3  -.3352 
EOE  5.3027  ERA  3.7183  EC3-1 .6228 
BOE  1 .8265  BRA  1.7399  6C3  .3494 

LAUNCH  DATE  NOV  28  1968 

heliocentric  conic 
RL  147.57  LAL  .00  LOL  65.83 

RP  108.42  LAP  1.09  lOP  237.66 

RC  54.398  CL  40.82  CP  -32.80 

Planetocentric  conic 

C3  31.237  VHL  5.589  OLA  45.45 

LNCH  A7MTH  LNCH  T] 

52.84  20  59 

127.16  4 45  J 

52.84  20  59 

127.16  4 45  i 

52.84  20  59 

127.16  4 45  i 

DIFEERENTIAl  CORRECTIONS  _ 
TCE-1.9199  TRA-1.5477  TC3  .0732 
ROE  I .3288  RRA  .7024  RC3  -.37l6 
EOE  5.8684  ERA  3.2372  EC3-1 .2615 
eOE  2.3349  6RA  1.6996  6C3  .3788 


flight  time  154.00 


arrival  date  may  \ 1969 


VL  27.601  CAL 
VP  37.581  CAP 
7AL  53.60  7AP 


distance  399.292 

5.86  A7l  83.59  HCA  168.57  5MA  128.00  ECC  .18319  InC  6.4145  Vl  30.191 
-5.82  A/P  96.29  TAl  151.98  TAP  520.55  RCA  104.55  APO  151.45  V2  34.967 
37.73  ETS  36.72  /AE  147.86  ETE  298.20  /AC  121.68  ETC  179.72  ClP  -30.32 


RAL  4.31 
INJ  LAT 
-25.04 
-25.03 
-25,04 
-25.03 
-25.04 
-25.03 

BAU  .1287 
EAU  .05164 
BSP  10626 
ESP  -2093 


RAO  6568.1  VEL  12.204  PTH  2.19  VHP  5.112 
INJ  LONG  INJ  RT  ASC  iNJ  A/MTH  INJ  TIME 
192.00  242.34  55.87  22  49  48 

92.76  242.33  55.86  5 29  33 

192.00  242.34  55.87  22  49  48 

92.76  242.33  55.86  5 29  33 

192.00  242.34  55.87  22  49  4p 

92.76  242.33  55.86  5 29  33 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3014.2  SCR  1198.6  SC3  700.3 

RRT  -.9521  RRE  .9963  RTF  -.9696 

see  3243.8  R23  -.1994  R13  .9785 

SCI  3225.7  SC2  342.4  THA  159.01 


flight  time  156.00 


OPA  -14.77  RAP  32.89  ECC  1.4534 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 

5663.4  -29.33  184. P2 

2365.8  -29.32  85.58 

3663.4  -29.33  184.82 

2365.8  -29.32  85 . 58 

3663.4  -29.33  184,82 

2365.8  -29.32  85,58 

ORBIT  DETERMINATION  ACCURACY 
ST  1950.5  SR  865.0  S5  2655.5 

CRT  -.9947  CRS-lXOOO  CST  .9944 

LSA  3402.3  MSA  168.9  SSA  3.2 

Eli  2132.1  El2  81.3  AlE  156.16 

arrival  cate  may  3 1969 


VL  27.643 
VP  37.600 
/Al  56.91 


DISTANCE  405.881 

GAL  5.72  A7L  82,37  HCA  171.76  SMA  128.29 

CAP  -5.30  ATP  97,56  TAL  152.05  TAP  323.80 

TAP  45.01  ETS  42.71  TAt  139.64  ETE  294.61 


ECC  ,17975  INC  7.6337  VJ  30.191 
RCA  105.23  APO  151.35  V2  34.954 
/AC  122.29  ETC  186.12  ClP  -32.74 


RAL  .01  RAO  6568.2 


L-I  time 

INJ  LAT 

INJ  long 

4354.85 

-25.80 

200.81 

2937.11 

-25.79 

90.82 

4354.85 

-25.80 

200.81 

2937.11 

-25.79 

90.82 

4354.85 

-25.80 

200.81 

2937.11 

-25.79 

90.82 

BAU  . 1 582 
EAU  .04552 
BSP  11252 
ESP  -2026 


VEl  12.354  PTH 
INJ  RT  ASC 
241 .60 

241.59 

241.60 

241 .59 

241.60 
241.59 


SCT  2999.2  SCR  1755.4  SC3  672.4 
RRT  -.9566  RRE  .9982  RTF  -.9706 
see  3475.2  R23  -.1669  R13  .9856 
SCI  3446.5  SC2  445.3  THA  150.21 


2.23  VHP  5.231  CPA  -22-84  RAP  37.60  ECC  1.5141 


INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51 .19 

22  n 43 

3754.8 

-30.63 

193.98 

51  .18 

5 34  21 

2337.1 

-30.62 

84  .00 

51 .19 

22  11  43 

3754.8 

-30.63 

193.98 

51 .18 

5 34  21 

2337.1 

-30.62 

84  .00 

51,19 

22  n 43 

3754.8 

-30.63 

193.98 

51.18 

5 34  21 

2337.1 

-30.62 

84  .00 

ORBIT  determination  ACCURACY 
ST  2081.8  SR  1396.6  SS  2793.9 

CRT  -.9940  CRS-1.0000  CST  .9950 

LSA  3749.5  HSA  177.6  SSA  1.9 

ELI  2503.7  El2  127.4  AlF  146.21 
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EARTH-VENUS  TRAJECTORIES  « VOL  4.  t968  69  » 


LAUNCH  gate:  NOV  1968 


NClIOCENTRIC  conic 


flight  Tint  15S.00 


arrival  CATC  WAV  5 1969 


RL 

147.57 

lal 

.00 

lol 

65.83 

VL 

27.680 

gal 

RP 

108.45 

LAP 

.91 

LOP 

240.85 

VP 

37.616 

GAP 

RC 

56.186 

GL 

49.04 

OP 

'48.67 

7Al 

62.86 

ZAP 

PLANETOCENTRIC  ^ 

CONIC 

C3 

43.107 

VHL 

6.566 

Cla 

51  .41 

RAL 

351 .20 

RAO 

Cl  stance  412.438 

5.59  A7L  79.63  HCA  174.93  SHA  128.54  ECC  .17667  INClO.3678 


VI 


30.191 

34.942 


-4.79  A7P  100.33  TAL  152.10  TAP  327.04  RCA  105.83  APO  151.25  V2 
56.76  ETS  51.69  7AE  124.73  ETE  292.83  7AC  121.28  ETC  198.32  CtP  -33.90 


LNCH  A7MTH 
45.11 
134 .89 
45.11 
134.89 
45.11 
1 34 .89 


LNCH  TIME 
19  57  46 
4 36  29 
19  57  46 
4 36  29 
19  57  46 
4 36  29 


L-I  time 
4 500.34 
2954 .17 
4500.34 
2954 .17 
4500.34 
2954.17 


INJ  LAT 

-24.55 

-24.54 

-24.55 

-24.54 

-24.55 

-24.54 


INJ  LONG 
213.82 
91.21 
213.82 
91  .21 
213.82 
91  .21 


3TH  2.33  VHP 
INJ  A7MTH  INJ 
43.29 

43.28 

45.29 

43.28 

43.29 
43.28 


21 

5 

21 

5 

21 

5 


differential  CORRECTIONS 


ROE  2.5788  RRA 


LAUNCH  DATE  NOV  28  1968 

HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00 
RP  108.49  LAP  .73 
RC  58.051  GL  62.08 
PLANETOCENTRIC  CONIC 
C3  136.715  VHL  11.693 
LNCH  A7MTH  LNCH  TIME 


TC3 

.0146 

0AU 

.1788 

RC3 

-.3100 

FAU 

.02637 

FC3 

-.5296 

BSP 

12742 

8C3 

.3103 

FSP 

-1551 

INJ  RT  ASC 
239.84 
239.82 
239.84 
239.82 
239.84 
239.82 

MIC'COURSE  EXECUTION  ACCURACY 
SGT  3078.8  SCR  2538.3  SG3  501.3 
RRT  -.9579  RRF  .9979  RTF  -.9744 
see  3990.2  R23  -.1093  R13  .9940 

SCI  5949.6  SC2  567.8  THA  140.73 

flight  TIME  160.00 

DISTANCE  418.916 


6.134 
TIME 
12  46 
25  43 
12  46 
25  43 
12  46 
25  43 


CPA  -36.29  RAP 
PO  CST  TIM  INJ 
3900.3 

2354.2 

5900.3 

2354.2 

3900 . 3 
2354.2 


47.48  ECC  1 ,7094 


2 LAT 
30.24 

30.23 

30.24 

30.23 

30.24 
30.23 


INJ  2 LONG 
207.89 
85.29 
207.89 
85  .29 
207.89 
85.29 


crbit  ceterhinaticn  accuracy 


38.30 
141 .70 
38.30 
141.70 
38.30 
1 4 1 . 70 


18 

3 

18 

3 

18 

3 


5 54 
23  55 
5 54 
23  55 
5 54 
23  55 


LOL 

65.83 

VL  27.713 

GAL  5.49 

A7L  68.00 

LOP  244.03 

VP  37.629 

CAP  -4.30 

A7P  111 .98 

GP  - 

75.51 

7Al  75.38 

7AP  75.81 

ETS  91.55 

CLA 

56.93 

RAL  328.08 

RAO  6570.5 

VEL  16.064 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4805 

.44 

-11.89 

230.97 

230.22 

3174 

.40 

-11.87 

98.86 

230.20 

4805 

.44 

-11.89 

230.97 

230.22 

3174 

.40 

-11.87 

96.86 

230.20 

4805 

.44 

-11.89 

230.97 

230.22 

3174 

.40 

-11.87 

98.86 

230.20 

96.52  ETE  324.57 


INJ 


2.63  VHP  12.405 
ATMTH  INJ  TIME 
19  26  P 
4 16  49 
19  26  0 
4 16  49 
19  26  0 
4 16  49 


ST 

2424 .0 

SR 

2274.6 

SS 

2706.6 

CRT 

-.9947 

CRS 

-.9998 

CST 

.9965 

LSA 

4282.6 

MSA 

186.7 

SSA 

.7 

Eli 

3319.7 

£l2 

171  .0 

alf 

136.83 

arrival 

CATE 

MAY 

7 1969 

ECC 

.17403 

INC21 ,9944 

VI 

30.191 

RCA 

106.36 

APO 

151  .18 

V2 

34 .929 

ZAC 

116.20 

ETC 

247.50 

CLP 

-11 .52 

CPA 

-53.89 

RAP 

80.58 

ECC 

3.2500 

PO  < 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

differential  corrections 

TOE-9.1898  TRA  -.9757  TC3  -.1756 
ROE  1.7749  RRA  -.4287  RC3  -.0261 


FOE  3.8440  FRA  .2779  FC3 
eOE  9.3596  8RA  1.0657  BC3 

LAUNCH  DATE  NOV  28  1968 
HELIOCENTRIC  CONIC 


.0680 

.1775 


6AU  . 3244 
FAU- .01074 
BSP  14270 
FSP  -520 


RL 

147.57 

LAL 

.00 

LOL 

65.83 

VL 

27.743 

GAL 

RP 

108.53 

LAP 

.54 

LOP 

247,21 

VP 

37.639 

GAP 

RC 

59.985 

GL 

-62.20 

CP 

79.95 

ZAi 

75.40 

ZAP 

PLANETOCENTRIC  ' 

CONIC 

C3 

150.661 

VHL 

11.431 

CLA 

-51 .63 

RAL 

42.03 

RAC 

33.89 
33.89 
33.89 
33.89 
33.89 
33.89 

MID-COURSE  EXECUTION  ACCURACY 
SOT  4606.0  SGR  953.1  SG3  164,7 
RRT  -.8096  RRT  .8433  RTF  -.9982 
see  4703.6  R23  -.0398  R13  .9992 

SGJ  4671.1  SC2  551.7  THA  170.35 

FLIGHT  TIME  162.00 
DISTANCE  425.730 

5.35  A7L  111.47  HCA  181  .48  SMA  128.98 
-3.74  A7P  68.53  TAl  152.36  TAP  333.84 
80.40  ETS  272.00  7AE  97.03  £TE  36.24 

6570.4  VEL  15.874  PTH  2.81  VHP  16.011 


4205.4 

2574.4 

4205.4 

2574.4 

4205.4 

2574.4 


-18.48 

-18.47 

-18.48 

-18.47 

-18.46 

18.47 


226.69 
94.59 
226.69 
94 .59 
226.69 
94 .59 


ORBIT  determination  ACCURACY 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

44  .84 

11  21  33 

2112.51 

11.55 

56.06 

302.70 

140.68 

1 I 

56 

45 

135.16 

19  58  12 

5850.09 

11.56 

270.95 

302.71 

140.68 

21 

35 

42 

44.84 

11  21  33 

21 12.51 

11.55 

56.06 

302.70 

140.68 

11 

56 

45 

135.16 

19  58  12 

5850.09 

11.56 

270.95 

302.71 

140.68 

21 

35 

42 

44  .84 

11  21  33 

2112.51 

11.55 

56.06 

302.70 

140.68 

11 

56 

45 

135.16 

DIFFERENTIAL 

19  58  12  5850.09 

CORRECTIONS 

II  .56 

270.95 

MID- 

302.71  140.68  21 

COURSE  EXECUTION  ACCURACY 

35 

42 

ST 

4510.9 

SR 

877.4 

SS 

2020.5 

CRT 

-.9819 

CRS 

-.9853 

CST 

.9998 

L$A 

50J7.3 

MSA 

164,6 

SSA 

,7 

ELI 

4592.5 

El2 

163.1 

alf 

169.17 

ARRIVAL 

CATE 

M4  V 

9 1969 

ECC 

.17113 

INC2 

1 .4  708 

VI 

30.191 

RCA 

106.91 

APO 

151 .05 

V2 

34.91 7 

ZAC 

85.82 

ETC 

110.43 

CLP 

17.19 

CPA 

75.18 

RAP 

286,77 

ECC 

3.1503 

PC 

CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

1512.5 

17.69 

51.17 

5250.J 

17.70 

266.05 

1512.5 

17.69 

51  .17 

5250.1 

17.70 

266.05 

1512.5 

17.69 

51  .17 

5250.1 


17.70 


266.05 


ORBIT  determination  ACCURACY 


T0E'I.1013  TRA-5.7480  TC3 
RCE  .8563  RRA-1.6895  RC3 
FOE  .2057  FRA  1.8463  FC3 
0OE  1.3950  BRA  5.9911  8C3 

LAUNCH  CATE  NOV  28  1968 

HELIOCENTRIC  CONIC 


.1944 

.0075 

.0519 

.1945 


0AU  .3397 
FAU- .00783 
BSP  12751 
FSP  '345 


RL 

147 

.57 

LAL 

.00 

LOL 

65, 

.83 

VL 

27, 

.769 

GAL 

RP 

108 

.57 

LAP 

.36 

LOP 

250 

.39 

VP 

37, 

.647 

GAP 

RC 

61  . 

981 

GL 

-29.06 

GP 

57 

.02 

7AL 

49.94 

ZAP 

SGT  4695.1  SGR  1430.2  SG3  129.5 
RRT  .9065  RRT  -.9270  RTF  -.9987 
see  4908.1  R23  -.0180  R15  -.9998 
SCI  4873.5  SG2  581 .8  THA  15.67 

Flight  time  i64.oo 

DISTANCE  432.128 

5.28  A7L  94.47  HCA  184.57  SMA  129.16 
-3.29  A7P  85.55  TAl  152.32  TAP  336.89 
67.18  ETS  323.27  7AE  125.65  ETE  77.66 


PLANETOCENTRIC  CONIC 
C3  19.652  VHL  4.433  OLA  -17.96 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

11  29  58 
18  32  57 

12  40  42 

20  4 53 

13  25  45 

21  36  21 


L-I  TIME 

1614.65 

5449.81 

1386.38 

5153.30 

1245.27 

4867.18 


RAt  32.40 
INJ  LAT 
-1  .93 
28.21 
-3.18 
29.64 
-6.34 

33.32 


RAO  6567.8  VEL  11,876  PTH  2.11 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 


6.30 

251.20 

348.83 

229.29 

336.17 

207.10 


252.97 

259.93 

252.27 

259.83 

250.32 

259.37 


118.26 
87.40 
119.74 
85.90 
123.66 
81  .90 


VHP  6.102 
INJ  time 
11  56  53 

20  3 46 

1 3 3 49 

21  30  47 
13  46  30 

22  57  28 


ST 

1497.9 

SR 

593.1 

SS 

635.0 

CRT 

.3747 

CRS 

,5098 

CST 

.9886 

LSA 

1643.5 

MSA 

545.5 

SSA 

.3 

Eli 

1516.7 

El2 

543.0 

AlF 

9.69 

ARRIVAL 

CATE 

MAY 

11  1 969 

ECC 

.16919 

INC 

4.465J 

VI 

30,191 

RCA 

107.31 

APO 

151 .01 

V2 

34.906 

ZAC 

93.50 

ETC 

150.57 

ClP 

-44.56 

DPA 

56,64 

RAP 

347.79 

ECC 

1 ,3234 

PC  t 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

differential  corrections 


TOE 

-.5424 

TRA-1 ,5419 

TC3 

.0964 

BAU 

.2987 

ROE 

-.3823 

RRA-2.6585 

RC3 

1 .1327 

FAU 

.04059 

FOE 

.704  3 

FRA  4.1231 

FC3- 

1 .7881 

BSP 

13815 

BCE 

.6636 

BR4  3.0733 

6C3 

1 . 1 368 

FSP 

'1591 

MID-COURSE  EXECUTION  ACCURACf 
SGT  2210.8  SGR  3781.5  SG3  509.1 
RRT  .9568  RRT  -.9997  RTF  -.9602 
.see  4380.3  R23  -.0608  RI3  -.9979 
’SGI  4344,5  SC2  559.2  THA  60.23 


1014.6  1.86  359.67 

4849.8  27.55  242.60 

786.4  .80  342.30 

4553.3  28.75  220.60 

645.3  -1.87  329.93 

4267.2  31.85  198.19 

ORBIT  OETERHINATICN  ACCURACY 
ST  941 .5  SR  1 191 .4  SS  1008.0 

CRT  .9161  CRS  .9977  CST  .9413 

LSA  1795.9  MSA  310.9  SSA  2.6 

ELI  1488.1  El2  302.3  AlF  52.27 
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JPL  TM  33-99  EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  cate:  NOV  1 96f^  FlI&HT  TIMC  166.0D  ARRIVAL  CATE  MAV  13-  1969 

HELIOCENTRIC  CONIC  DISTANCE  438.595 

f?L  U7,57  LAL  .00  lOL  65.83  VL  27.792  CAL  5.22  A7l  9J  .75  HCA  187.74  SMA  179.37  ECC  . 16741  INC  l.?47?  VI  30.191 

f?P  108,60  LAP  .17  LOP  753.57  vP  37.654  CAP  -7.87  47P  88.76  TAL  157.33  TAP  340.07  RCA  107.67  APO  150.97  V7  34.894 

RC  64.037  CL  -9.04  CP  4'?. 52  7Al  47.54  7AP  67.75  ET5  334.38  7AE  140.09  ETE  79.54  7AC  98-83  ETC  153.89  ClP  -51.59 

PlANETOCENTRIC  CONIC 


C3  14.680 

VHL 

3.831 

ClA  .93 

RAl  75.61 

RAC  6567.6  VEL  11.665  PTH  7.05 

VHP  4 , 

.488 

CPA 

43.87 

RAP  359.73 

ECC  1.7426 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH 

i INJ  TIME 

PC 

CST  TIM 

INJ  7 LAT 

INJ  2 LONG 

90.00 

8 

78  31 

7171.73 

-18.51 

38.79 

747.30 

111.87 

9 4 

43 

1571  .7 

-1 5.38 

31  .50 

90.00 

70 

40  15 

4758.44 

17.07 

704.19 

741.94 

67.07 

71  59 

34 

4158.4 

13.76 

197.03 

iOG.OO 

9 

50  17 

1907.96 

-19.44 

18,98 

742 .88 

113.16 

10  77 

5 

1308.0 

-16.14 

11  .74 

100.00 

77 

I 10 

4497.44 

17.95 

184.57 

741 .57 

65.69 

73  16 

7 

3897,4 

14.57 

177.46 

1 10.00 

10 

59  31 

1691 ,76 

-71 .95 

1.78 

740.64 

116.89 

11  77 

47 

1091  .3 

-18.16 

354 . 19 

IIO.OO 

73 

8 75 

4786.90 

70.43 

167.30 

740.73 

61  .98 

74  19 

57 

3686 . 9 

16.57 

.1  60 . 36 

differential 

. CORRECTIONS 

MIC- 

COURSE  EXECUTION  ACCURACY 

ORBIT  CETERHINATION  ACCURACY 

TOE  -.4548 

TRA- 

1 .1533 

TC5  .0639 

BAU  .7690 

SCT 

1854.7  SCR 

3756.1  SC3 

897.6 

ST 

854.5 

SR  1717.7 

SS  1569.3 

ROE  -.5549 

RRA' 

-1  .9849 

RC3  1.3689 

FAU  .07555 

RRT 

.9498  RRF 

-.9996  RTF  - 

.9507 

CRT 

.9857 

CRS  .9986 

CST  .9978 

FCE  1 .9467 

FRA 

6.7657 

FC3-4.4557 

BSP  17095 

SOB 

3747.3  R73 

-.0734  R13  - 

.9969 

LSA 

2159.0 

MSA  170.7 

SSA  7.3 

BCE  .7174 

BRA 

7.7957 

6C3  1.3704 

FSP  -7807 

SCI 

3717.6  SC7 

508.7  THA 

60.99 

Eli 

1487.8 

EL7  120.1 

ALF  55.08 

LAUNCH  DATE  NOV  78  1968  FLIGHT  IJlC  168.00  ARRIVAL  CATE  MAT  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  445.051 


RL  147.57 

LAL 

.00 

LOL  65.83 

VL  77.811 

GAL  5.16 

AZL  89.89 

HCA  190.91 

SMA 

179.45 

ECC  .16589 

INC 

.1058 

VI 

30.191 

I 

RP  108.64 

LAP 

-.07 

LOP  756.74 

VP  37.658 

CAP  -7.36 

AZP  90.11 

TAl  157.33 

TAP 

343.74 

RCA  107.96 

APO 

150.93 

V7 

34  .883 

I 

RC  66.1 31 

CL 

.80 

CP  34.00 

7AL  41.68 

ZAP  63 .09 

ETS  347.1  7 

7AE  148.58 

ETC 

87.09 

ZAC  101 .74 

ETC 

156.37 

CLP 

'56.97 

PLANETOCENTRIC  CONIC 

C3  14.040 

VHL 

3.747 

CLA  10.11 

RAl  77.07 

RAO  6567.6 

VEL  11.637 

PTH  7.04 

VHP 

3,860 

DPA  35.69 

RAP 

3.70 

ECC 

I .731  1 

= 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

iNJ  LAT 

iNJ  LONC 

IN,i  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

IN. 

1 7 LAT 

INJ 

7 LONC 

90.00 

7 

4 8 

7457,79 

-74.54 

57.17 

740,65 

104.60 

7 

45  0 

1857.3 

22.29 

49.17 

90.00 

71 

36  77 

4458.16 

8.77 

186.48 

737.05 

67.87 

77 

50  40 

3858.7 

4.56 

179.77 

* 

100.00 

8 

30  79 

7173.81 

-75.57 

56.33 

740.34 

106.03 

9 

6 47 

1573.8 

- 

73.13 

78.38 

100.00 

77 

57  47 

4711 .87 

9.77 

167.87 

736.54 

61  .44 

74 

7 54 

3611 .9 

5.34 

161 .74 

= 

IIO.OO 

9 

50  5 

1974.68 

-78.31 

16.42 

739-34 

IIO.OO 

10 

77  JO 

1374.7 

- 

75.33 

8.51 

IIO.OO 

73 

4033.77 

11.71 

157.87 

735.05 

57.65 

74 

56  48 

3433.8 

7.35 

146.48 

differential  CORRECTIONS  MI 0- COURSE  E)« CUT ION  ACCURACV  ORBIT  CE TERMINA TION  ACCURACr 

TDE  -.3961  TRA  -.9048  TC3  -.0503  0AU  .7376  SOT  J530.8  SCR  7837.9  5C3  1198. 3 ST  737.9  SR  1197.5  SS  7058.5 

ROE  -.6041  RRA-1.6174  RC3  1 .7381  FAU  .09954  RRT  .9351  RRT  -.9993  RTF  -.9348  CRT  .9968  CRS  .9984  CST  ,9995 

FDE  3.7643  FRA  7.7873  FC3-6.I377  8SP  10468  SOB  3770.0  R73  -.0775  R1 3 -.9963  L5A  7489.9  MSA  67.9  SSA  15.1 

60E  .7724  BRA  1 .8533  6C3  1.7391  FSP  -3713  SCI  3183.7  SC7  487.7  THA  67,51  ELI  MOl  .5  EL7  50.3  AlF  58.79 


LAUNCH  CATE  NOV  78  1968  FLIGHT  TIME  170.00  ARRIVAL  GATE  MAT  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  451 .489 

RL  147.57  LAL  .00  LOt  65.83  VL  77,878  GAl  5.17  47L  89.14  HCA  194.08  SMA  179.57  ECC  .16465  INC  .8563  Vj  30. 191 

RP  108.67  LAP  -.71  lOP,759.9J  VP  37,660  CAP  -1.91  A7P  90.83  TAl  157.30  TAP  346.39  RCA  108.74  APO  150.91  V7  34,875 

RC  68.774  Cl  6.35  CP  78.54  7AL  47.08  7AP  65.76  ETS  347.79  7AE  154.01  ETE  86.99  7AC  101 ,94  ETC  158.33  ClP  -67.14 

PLANETOCENTRIC  CONIC 


C3  U.031 

VHL  3 

.746 

CLA  15.76 

RAl  19.93 

RAC  6567.6 

VEL  11.637 

PTH  7.04 

VHP  3.515 

DPA  30.07 

RAP  4 . 57 

ECC  I .7309 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  2 LONG 

90.00 

6 1 1 

77 

7628 . 1 7 

-76.99 

69.41 

740.44 

98.97 

6 55  10 

7078.7 

-75.48 

61  .06 

90.00 

77  17 

7 

4781 .99 

7.68 

176.56 

735.35 

61  .80 

73  73  79 

3687.0 

-1  .1 1 

169.93 

100.00 

7 41 

7 

2339.01 

-78.16 

47.91 

740.77 

100.47 

8 70  1 

1739.0 

-76.43 

39.54 

100.00 

73  75 

8 

4046.39 

3.77 

158.66 

734.77 

60.37 

74  37  35 

3446.4 

-.76 

157.13 

1 10.00 

9 7 

49 

2067.45 

-31 .77 

76.50 

739.43 

104.68 

9 47  17 

1467.4 

-78.89 

18.08 

IIO.OO 

0 18 

46 

3890.71 

6,39 

145.70 

733.17 

56.35 

1 73  37 

3790.7 

1 .93 

1 38 . 96 

differential  corrections  MIO-COURSE  execution  accuracy  ORBIT  DETERMINATION  ACCURACY 

TDE  -.3074  TRA  -.6774  TC3  -.1908  BAU  .7094  SCT  1J73.9  SCR  75J7.5  5C3  1434.4  ST  568.6  SR  1179.5  SS  7431.6 

ROE  -.5997  RRA-1.3843  RC3  1.0999  FAU  .1J770  RRT  .8979  RRF  -.9988  RTF  -.8974  CRT  .9993  CRS  .9979  CST  .9989 

FCE  4.4390  FRA  8.9176  FC3-7.7675  BSP  9095  SCB  7777.7  R73  -.0738  R1 3 -.9961  LSA  7739.9  MSA  67.5  SSA  15.6 

BCE  .6739  BRA  1.5389  803  1.1163  FSP  -4453  SCI  7736.7  SC7  475.4  THA  66.53  ELl  1764.4  El7  19.7  ALF  63.79 

LAUNCH  CATE  NOV  78  1 968  FLIGHT  TIlC  177.00  ARRIVAL  CATE  MAY  19  1969 

HELIOCENTRIC  CONK  DISTANCE  457.907 

RL  147.57  LAL  .CX5  lCC  65.83  VL  77.847  GAL  5.09  A7L  88.67  HCA  197.76  SMA  179.67  ECC  .16368  INC  2 .3341  VI  30.191 

RP  108.70  LAP  -.40  LOP  763-08  VP  37.661  CAP  -j .47  A7P  91.77  TAl  157.75  TAP  349.51  RCA  108.44  APO  150.89  V7  34.867 

RC  70.456  Gl  9.88  CP  74.75  7AL  47,64  7AP  69.68  ETS  351.95  7AE  157.54  ETE  94.75  7AC  101.59  ETC  160.07  CLP  -67,57 

PLANETOCENTRIC  CONIC 

C3  14.157  VHL  3.763  OLA  18.53  RAl  18.53  RAO  6567.6  VEL  11  .647  PTH  7.04  VHP  3.791  OPA  75.80  RAP  4.53  ECC  1 .7330 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  7 LAT  JNJ  7 LONG 

90.00  5 33  44  7757.78  -77.98  78.39  740.51  94.57  6 19  37  7157.8  -77.06  69.84 

90.00  773834  4J6J .33  -I .71  169.87  734.74  61.7]  734756  3561.3  -4.98  163.18 

100.00  7 6 14  7454.48  '79-30  56.30  740.37  96.70  7 47  9 1854.5  -78.13  47.69 

100.00  73  48  45  3934.86  -.05  157.53  734.10  60.11  74  54  70  3334.9  -4.03  146.00 

110.00  8 38  47  7164.97  -37.68  33.73  739-78  100.64  9 14  57  1564.9  -30.87  74,98 

110.00  03637  3797.19  7.84  U0.79  737-79  55.97  1 3955  3197.7  -1.65  134.08 

differential  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  -.1873  TRA  -.4350  TC3  -.3517  BAU  .1987  SCT  799.6  SCR  777j .5  SG3  1674.9  ST  354.0  SR  1053,5  SS  7717.1 

ROE  -.5739  RRA-1.7705  RC3  .9891  FaU  .13775  RRT  .7876  RRF  -.9980  RTF  -.7814  CRT  .9987  CRS  .9977  CST  .9973 

FCE  5.4545  fra  9.7991  FC3-8.0870  6$P  7879  5GB  7408.1  R2j  -.0577  R|  3 -.9964  LSA  7934.5  MSA  83.1  SSA  14.0 

BCE  .6037  BRA  J .7957  BC3  1 .0498  FSP  -5081  SCI  7360.0  SC7  479.1  THA  73.97  ElJ  1112.7  El7  70.7  Aif  7j  .45 


747 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  NOV  J 968 


Flight  time  ita.oo 


ARRIVAL  CATE  MAr  ?]  1969 


HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65-83 

RP  108.73  LAP  -.58  LOP  266.25 

RC  72.672  Gl  12.31  CP  21 .93 

PLANETOCENTRIC  CONIC 


DISTANCE  A64.303 

VL  27.853  CAL  5.08  A7L  88.33  MCA  200.43  SMA  129.75  ECC  .16297  INC  1.6667  v]  30.191 

VP  37.661  GAP  -1.03  A7P  91.56  TAl  152.18  TAP  352.61  ffCA  108.60  APO  150.89  V2  34.853 

7Al  43. le  ZAP  74.33  ETS  355.13  7AE  159.58  ETE  105.24  ZAC  100.55  ETC  161.47  ClP  -73.07 


C3  14.324 

VHL  3.785 

CLA  20.78 

RAl  17.57 

RAC  6567.6 

VEL  11.649 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

90.00 

5 4 42 

2848 .73 

'28.30 

85.38 

240.63 

90.00 

22  59  54 

4070.53 

-4.13 

164.75 

234.63 

joa.oo 

6 39  51 

2541 .93 

-29.77 

62.76 

240.57 

wo.  00 

0 11  22 

3852.56 

-2.84 

148.02 

233.92 

1 IP. 00 

8 17  23 

2236.81 

-33.45 

39.19 

240.18 

110.00 

0 50  20 

3730.45 

.29 

136.80 

231 .96 

cifferential  corrections 

TCE  -.0397  TRA  -.1877  TC3  -.5313  6AU  .1998 

ROE  -.5377  RRA-1.0947  RC3  .8981  FAU  .14370 

FOE  6.3142  FRAIO.4824  FC3-8.6855  6SP  6812 

BCE  .5392  6RA  1. 1 107  6C3  1.0435  FSP  -5604 


TH  2.05  VHP 
INJ  A7MTH 
91  .03 
61  .96 
92.83 
60.23 
97.49 
55.82 

MIC-COURSE  EXECUTION  ACCURACY 
SCT  507.7  SCR  2065.7  $C3  1776.3 
RRT  .2997  RRf  -.9969  RTF  -.2960 
see  2127.1  R23  -.0210  R13  -.9967 
SCI  2071.6  SG2  483.0  ThA  85.54 


3.137  OPA  22.29  RAP  5.79  ECC  1.2357 


INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 52  1 1 

2248.7 

-27.86 

76.75 

24  7 45 

3470.5 

-7.85 

158  .04 

7 22  13 

1941  .9 

-29.06 

54  .03 

1 15  35 

3252.6 

-6.78 

141  .45 

8 54  39 

1636.8 

-32.05 

30.24 

1 52  31 

3130.5 

-4.19 

130.59 

ORBIT  DETERMINATION  ACCURACY 


ST 

109.9 

SR 

972.6 

SS 

2935.8 

CRT 

.9092 

CRS 

.9960 

CST 

.8707 

L5A 

3093.1 

MSA 

97.1 

SSA 

13.1 

Eli 

977.7 

El2 

45.5 

alf 

84.12 

LAUNCH  CATE  NOV  28  1 968 


flight  TIME  176.00 


arrival  DATE  MAY  23  1969 


HELIOCENTRIC  CONIC  DISTANCE  470.678 

RL  147.57  LAL  .00  LOL  65.83  VL  27.862  CAL  5.08  A7L  88.09  MCA  203.60  SMA  129.81  ECC  .16252  INC  1.9131  VI  50.191 

RP  108.76  LAP  -.77  LOP  269.42  VP  37.659  GAP  -.60  A7P  91.75  TAL  152.07  TAP  355.67  RCA  108.72  APO  150.91  V2  34.844 

RC  74.919  CL  14.08  CP  19.69  ZAL  43.50  ZAP  79.44  ETS  357.63  ZAE  160.21  ETE  117.43  ZAC  99.06  ETC  162.71  CtP  -78.78 

PLANETOCENTRIC  CONIC 

C3  14.511  VHL  3.809  Ola  22.43  RAL  16.89  RAO  6567.6  VEL  11.657  PTH  2.05  VHP  3.031  CPA  19.24  RAP  2.57  ECC  1 -2388 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LCNC 

90.00 

4 

41  7 

2927.14 

-28.26 

91 .12 

240.78 

88-16 

5 

29  54 

2327.1 

-28.22 

82.4  5 

90.00 

23 

18  6 

3997. 8e 

-6.44 

160.66 

234.81 

62.37 

24 

24  44 

3397.9 

-10.09 

153.88 

100.00 

6 

18  51 

2612.02 

-29.89 

67.96 

240.81 

90.09 

7 

2 23 

2012.0 

-29.56 

59.18 

100.00 

0 

26  59 

3788.23 

-5.01 

144,47 

234 .02 

60.49 

1 

30  8 

3188.2 

-8.90 

137.85 

110.00 

8 

0 52 

2292.84 

'33.86 

43.52 

240.60 

94.97 

8 

39  5 

1692.8 

-32.81 

34 .44 

110.00 

1 

1 28 

3680.17 

'i  .65 

134.18 

231.92 

55.85 

2 

2 48 

5080.2 

-6.10 

127.95 

differential  corrections 


MIO-CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.1303 

TRA 

.0686 

TC3 

-.7266 

0AU 

.2122 

SCT 

597.8 

SCR 

1882.6 

SG3 

1889,5 

ST 

199.5 

SR 

888.6 

SS 

30  99.5 

ROE  -.4954 

RRA 

-.9910 

RC3 

.8178 

FAU 

.15187 

RRT 

-.5963 

RRF 

-.9954 

RTF 

.6031 

CRT 

-.9168 

CRS 

.9944 

CST 

-.9531 

FOE  7.0138 

FRA  10. 9803 

FC3' 

'9.0608 

6SP 

5992 

see 

19T5.2  K3 

.0373 

R13 

-.9947 

L5A 

3228 . 7 

MSA 

108.6 

SSA 

12.7 

BCE 

,5123 

BRA 

.9934 

6C3 

1 .0940 

FSP 

-6003 

SCI 

1918.2 

SC2 

471  .0 

THA 

101 .42 

ELI 

907.4 

EL2 

78.0 

alf 

101  .72 

L4UNCH  CATE  NOV  28  1 968 


Flight  time  i78.no 


ARRIVAL  CATE  MAY  25  J 969 


HELIOCENTRIC  CONIC 


RL 

147 

.57 

LAL 

.00 

LOL 

65, 

.83 

VL 

27.868 

GAL 

RP 

lOH 

.78 

LAP 

-.95 

LOP 

272, 

.59 

VP 

37.656 

GAP 

RC 

77  . 

194 

CL 

15.40 

GP 

17, 

.83 

ZAl 

43.76 

ZAP 

PLANETOCENTRIC 

CONIC 

C3 

14  . 

719 

VHL 

3.837 

o 

r 

23, 

.69 

RAL 

16.43 

RAC 

DISTANCE  477.031 

5.09  AZL  87.90  HCA  206.77  SMA  129.86 
-.18  AZP  91.88  TAl  151.93  TAP  358.7] 
84.84  ETS  359.63  ZAE  159.54  ETE  129.58 


ECC  .16231  INC  2.1039  vj  30.191 
RCA  108.78  APO  150.94  V2  34.835 
ZAC  97.28  ETC  163.76  ClP  -84.58 


RAC  6567.6  VEL  11.666  PTH  2.05  VHP  2.965  CPA  16.48  RAP  1.06  ECC  1.2422 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

21  14. 

2994.11 

-28.02 

96.00 

240.96 

85.72 

5 11 

8 

2394 .1 

- 

28.32 

87.35 

90.00 

23 

34  17 

3937.24 

-8.34 

157.22 

235.16 

62.84 

24  39 

54 

3337.2 

- 

11  .92 

150.36 

100.00 

6 

1 35 

2670.55 

-29.82 

72.31 

241 .08 

87.81 

6 46 

6 

2070.6 

- 

29.80 

63.51 

100.00 

0 

40  32 

3736.03 

-6.75 

141 .57 

234.30 

60.81 

1 42 

48 

3136.0 

' 

10.59 

I 34  .89 

1 10.00 

7 

47  47 

2338.34 

-34.08 

47.05 

241.05 

92.88 

8 26 

45 

1738.3 

- 

33.30 

37 . 90 

1 10  .00 

1 

10  50 

3641  .01 

-3.13 

132.13 

232.06 

55.94 

2 11 

31 

3041  .0 

-7.57 

125  .87 

ilFFERENTIAl 

. CORRECTIONS 

HIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  .3182 

TRA 

.3317 

TC3  -.9283 

BAU  .2345 

SCT 

1012.9  SCR 

1709.9  SC3 

1959,2 

ST  502.6 

SR 

799.4 

SS 

3204 . 4 

RCE  -.4468 

RRA 

-.8990 

RC3  .7475 

FAU  .15746 

RRT 

-.8770  RRF 

-.9931  RTF 

.8855 

CRT  -.9678 

CRS 

.9920 

CST 

-.9916 

FOE  7.5181 

FRAl 1 .2667 

FC3-9.2615 

eSP  5642 

see 

1987.4  R23 

.0907  R13 

-.9895 

LSA  3338.5 

MSA 

1 18.4 

SSA 

12.4 

BCE  .5485 

BRA 

.9583 

0C3  1.1919 

FSP  -6312 

SCI 

1940.6  SC2 

428.9  THA 

119.00 

ELI  938.1 

El2 

107.8 

alf 

121 .79 

LAUNCH  CATE  NOV  28  1968 


flight  TIME  180.00 


ARRIVAL  CATE  MAY  27  1969 


HELIOCENTRIC  CONIC 


DISTANCE  483.361 


RL 

147.57 

LAL 

.00 

LOL 

65, 

.83 

VL 

27.873 

CAL 

5. 

.12 

AZL 

87, 

.74 

HCA 

209 

.94 

SMA 

129, 

.89 

ECC 

.16234 

INC 

2.2569 

VI 

30. 

191 

RP 

108.81 

LAP 

-I  .13 

LOP 

275, 

.75 

VP 

37.652 

CAP 

.24 

AZP 

91  , 

.96 

TAL 

151 

.76 

TAP 

1 , 

.70 

RCA 

108 

.80 

APO 

150.98 

V2 

34  . 

827 

RC 

79.493 

CL 

16.42 

GP 

16, 

.22 

ZAl 

43.93 

ZAP 

90, 

.37 

ETS 

1 

.24 

ZAE 

157 

.83 

ETE 

140, 

.19 

ZAC 

95 

.34 

ETC 

164.62 

CLP 

-90 

'.39 

PLANETOCENTRIC  CONIC 


C3  14.952 

VHL  5.867 

OLA  24.68 

RAL  16.13 

RAO  6567.6  VEL  11.676 

PTH  2.05 

VHP  2, 

.932 

CPA  13.95 

RAP  359.42 

ECC 

1 .2461 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

90.00 

4 4 2 

3053.33 

-27.64 

100.29  241.18 

83.60 

4 54 

55 

2453.3 

-28.24 

91  .68 

90.00 

23  49  5 

3885 .03 

-9.95 

154.23  235.67 

63.35 

24  53 

50 

3285.0 

-13.45 

147.30 

100.00 

5 47  7 

2720.95 

-29.63 

76.05  241.39 

85.85 

6 32 

28 

2120.9 

-29.89 

67.25 

100.00 

0 52  37 

3692.64 

-8.18 

139.15  234.72 

61.15 

1 54 

9 

3092.6 

-11  .97 

132.41 

110.00 

7 37  14 

2376.43 

-34.17 

50.02  241.53 

91.13 

8 16 

51 

1776.4 

-33.63 

40.82 

110.00 

1 18  59 

3609.92 

-4.31 

130.51  232.35 

56.06 

2 19 

9 

3009,9 

-8.74 

124  .22 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURAC'i' 

TOE  .51 72 

TRA  . 5966 

TC3-1 .1326 

BAU  .2642 

SCT  1516.9  SCR  1545.1  SC3  1986.2 

ST  820.4 

SR  707.7 

SS 

3259.1 

ROE  -.3944 

RRA  -.8154 

RC3  .6815 

FAU  .15990 

RRT  -.9400  RRF  - 

.9900  RTF 

.9512 

CRT  -.9725 

CRS  .9884 

CST 

-.996  5 

FOE  7,8299 

FRAll .3505 

FC3-9.2582 

BSP  5863 

see  2165.3  R23 

.1087  R13  -, 

.9859 

LSA  3432.1 

MSA  126.9 

SSA 

12.3 

60E  .6504 

BRA  I .0103 

8C3  1 .3219 

FSP  -6497 

SCI  2132.6  SC2 

375.0  THA  134.44 

ELI  1076.2 

EL2  125.7 

AlF 

139.34 

24  3 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


lUNCH  CATE  NOV  28  1968 

Flight  time  I82.00 

ARRIVAL  CATE 

MAV 

29  1969 

HELIOCENTRIC  CONIC 
RL  147,57  LAL  .00 

LOL  65.83 

VL  27.875 

distance  489.669 
CAL  5.16  AZl  87.62  HCA  213.11 

SMA 

129.91 

ECC  .16261 

INC  2.3830 

VI 

30.191 

RP  108.83  LAP  -1.30 

LOP  278.92 

VP  37.647 

CAP  .65 

AZP  92.00 

TAl  151.56 

TAP 

4,67 

RCA  108.78 

APO  151  .03 

V2 

34.820 

RC  81 .813  CL  17.21 

CP  14.80 

ZAL  44.01 

ZAP  95.92 

ETS  2.55 

ZAE  155.39 

ETE 

148.67 

ZAC  93.36 

ETC  165.31 

CLP 

-96.12 

PLANETOCENTRIC  CONIC 
C3  15.214  VHL  3.901 

Cla  25.48 

RAL  15.96 

RAO  6567.6 

VEl  11.688 

PTh  2.06 

VHP 

2.930 

OPA  11.61 

RAP  357.74 

ECC 

1 .2504 

LNCH  AZMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  3 48  49 

3107.13 

-27.17 

104.16 

241.46 

81  .71 

4 

40  36 

2507.1 

-28.04 

95 .60 

90.00  0 6 54 

3639.02 

-11.34 

151  .56 

236.29 

63.88 

1 

10  53 

3239.0 

-14.76 

144.56 

100.00  5 34  50 

2765.33 

-29.37 

79.32 

241.77 

84.15 

6 20  55 

2165,3 

-29.87 

70.55 

100.00  1 3 34 

3656.04 

-9.38 

137.09 

235.26 

61.4^ 

2 

4 30 

3056.0 

-13.12 

1 30.30 

110.00  7 28  42 

2409.08 

-34.18 

52.57 

242.08 

89.62 

8 

8 51 

1609.1 

-33.86 

43.34 

110.00  1 26  12 

5585.06 

-5.25 

129.20 

232.74 

56.17 

2 

25  57 

2985.1 

-9.66 

122.88 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

Tce  .7210  TRA  .$5$9  TC3'1.33e5 
RC€  -.3397  RRA  -.73^6  RC3  .6iS9 
FD€  7.9545  FRAU  .2464  FC3-9.057$ 
BOE  .7971  6RA  1.132B  6C3  1.4692 

LAUNCH  DATE  NOV  28  1 968 

HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65.83 
RP  108.85  LAP  -1.47  LOP  282.08 
RC  84.153  CL  17.83  CP  13.51 
PLANETOCENTRIC  conic 
C3  15.510  VHL  3.938  OLA  26.13 
LNCH  A7MTH  LNCH  TIME  L-J  TIME 
90.00  3 35  9 3157.13 

90.00  0 20  10  3797.69 

100.00  5 24  20  2605.09 

100.00  1 13  39  3624.96 

110.00  7 21  47  2437.60 

110.00  1 32  42  3565.22 

differential  corrections 

T0E_  .9247  TRA  1.1150  TC3-1 .5206 
ROE  --.2846  RRA  -.6683  RC3  .5592 
FOE  7,9109  FRA10.9831  FC3-8.6768 
BOE  .9675  BRA  1.3000  0C3  1.6202 


BAU  .2988  SCT  2038.5  SCR  1388.0  SC3  1972.8 

FAU  .15918  RRT  -.9578  RRF  -.9856  RTF  .9732 

BSP  6615  see  2466.2  R23  .0970  R13  -.9861 

FSP  -6553  SCI  2443.6  SC2  332.8  THA  146.18 

FlICHT  TIME  184.00 

DISTANCE  495.956 
5.22  A2l  87.51  HCA  216.27  SMA  1 
1.06  A2P  92.01  TAL  151.32  TAP 


VL  27.876  CAL 
VP  37.641  CAP 

7AL  44.00  ZAP  101.37  ETS  3.61  ZAE  152.54  ETE  155.16  ZAC 


RAl  15.91  RAO  6567.6  V£l  11.700  PTH  2.06  VHP  2-957 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A2>4TH  INJ  TIME 
-26.63  107.72  241.80  80.01  4 27  46 

-12.57  149.15  237.03  64.42  ] 25  28 

-29.05  82.24  242.22  82.64  611  6 

-10.38  135.33  235.90  61 .81  2 14  4 

-34.15  54.80  242.69  88.30  8 2 25 

-6.00  128.15  233.24  56.28  2 32  7 

MIO-COURSC  EXECUTION  ACCURACY 
BAU  .3360  set  2551 .2  SCR  1240.3  SG3  1924.1 

FAU  .15545  RRT  -.^11  RRF  -.9794  RTF  .9826 

BSP  7719  SOB  2836.7  R23  .0753  R13  -.9878 

FSP  -6485  SCI  2619.8  SC2  309.8  THA  154.63 


ST 

1139.6 

SR 

615.8 

SS 

3269-2 

CRT 

-.9692 

CRS 

.9827 

CST 

-.9980 

LSA 

3513.8 

MSA 

134 .3 

SSA 

12.1 

ELI 

1288.4 

EL2 

134.1 

ALF 

152.03 

ARRIVAL 

DATE 

MAT 

31  196^ 

ECC 

.16312 

INC 

2.4893 

VI 

50.191 

RCA 

108.7^ 

APO 

151.10 

V2 

34.813 

ZAC 

91  .44 

ETC 

165.83 

CLP' 

*101 .70 

OPA 

9.46 

RAP 

356.12 

ECC 

1 .2553 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2557.1  -27.74  99-23 

3197.7  -15.91  142.07 

2205.1  -29.77  73.50 

3025.0  -14.07  IZ8.48 

1837.6  -34.00  45.56 

2965.2  -10.39  121.81 

ORBIT  DETERMINATION  ACCURACY 

ST  1450.8  SR  526.4  SS  3241.5 

CRT  -.9604  CRS  .9734  CST  -.9986 

LSA  3587.3  MSA  141.0  SSA  12.0 

Eli  1537.1  EL2  138.4  ALF  160.62 


LAUNCH  DATE  NOV  28  1968 


Flight  time  186.00 


arrival  cate  JUN  2 1969 


HELIOCENTRIC  CONIC 


distance  502.220 


RL  147.57 

LAL  .00 

LOL  65.83 

VL  27.875 

cal  5.29 

AZL  87. 4e 

HCA 

Z19.44 

SMA 

129.90 

ECC  .16386 

INC  2.5807 

'/I 

30 . 1 9 1 

RP  108.87 

LAP  -1.64 

LOP  285.24 

VP  37.634 

CAP  1.47 

AZP  91.99 

tal 

151  .04 

TAP 

10.48 

RCA  108.62 

APO  151  . 19 

V2 

34  .807 

RC  86.508 

CL  18.30 

CP  12.35 

ZAL  43.92 

ZAP  106.66 

ETS  4.46 

ZAE 

149.51 

ETE 

160.03 

ZAC  89.66 

ETC  166.21 

CLP 

-107.06 

PLANETOCENTRIC  CONIC 

C3  15.845 

VHL  3.981 

CLA  26.66 

RAL  15.96 

RAO  6567.6 

VEL  11.714 

PTH 

2.06 

VHP 

3.008 

OPA  7.52 

RAP  354.64 

ECC 

1 .2608 

LNCH  AZMTH 

LNCH  time 

L-I  TIi^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 22  39 

3204.53 

-26.03 

11 1 .06 

24^.21 

78.44 

4 

16  4 

2604.5 

-27.36 

102.65 

90.00 

0 33  3 

3759.94 

-13.67 

146.92 

237.87 

64.96 

1 

35  43 

3159.9 

'16.93 

139.76 

100.00 

5 15  23 

2841 .12 

-28.71 

84.86 

242.75 

81 .30 

6 

2 44 

2241 .1 

-29.62 

76.17 

100.00 

1 23  1 

3598.58 

-11.23 

133.83 

236.63 

62.11 

2 

22  59 

2998.6 

-14.87 

126.93 

110.00 

7 16  16 

2462.88 

-34.08 

56.77 

243.38 

87.13 

7 

57  19 

1862.9 

-34.10 

47.53 

110.00 

1 58  37 

3549.59 

-6.59 

127.33 

233.84 

56.38 

2 

37  46 

2949.6 

-10.97 

120.97 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACT 

ORBIT  determination  ACCURACY 

TOE 

1 .1244 

TRA  1.3631 

TC3-1 .6902 

BAU 

.3735 

SCT 

3041.4 

SCR 

1104.4 

SC3 

1848  .0 

ST 

1747.8 

SR 

442.7 

SS 

3186.5 

ROE 

-.2308 

RRA  -.6050 

RC3  .5020 

FAU 

.14874 

RRT 

-.9571 

RRF 

-.9706 

RTF 

.9872 

CRT 

-.9444 

CRS 

.9581 

CST 

-.9990 

FOE 

7.7362 

FRA 10. 6023 

FC3-8.1267 

BSP 

8985 

see 

3235.8 

R23 

.0561 

R13 

-.9896 

LSA 

3658.3 

MSA 

147.1 

SSA 

12.0 

BOE 

1.1478 

BRA  1 .4914 

BC3  1.7632 

FSP 

-6290 

SCI 

3221 .6 

SC2 

302.0 

THA 

160.66 

ELI 

1797.4 

EL2 

141  .5 

ALF 

166.46 

LAUNCH  DATE  NOV  28  1968 


flight  time  188.00 


arrival  CATE  JUN  4 1969 


HELIOCENTRIC  CONIC 

RL  147.57  LAL  .00  LOL  65.83  VL  27.872 

RP  108.89  LAP  -1.80  LOP  288.40  VP  37.627 

RC  88,877  CL  18.65  CP  11.29  ZAL  43.77 

PLANETOCENTRIC  CONIC 


CAL 

CAP 


DISTANCE  508.460 

5.38  AZL  87.34  MCA  222.60  SMA  129.88  ECC  .16483  INC  2.6606  VI  30.191 


1 .88  A7P 


ZAP  111 .71  ETS 


91.96  TAL  150.73  TAP  13.34  RCA  108.47  APO  151.29  V2  34.802 
5.15  ZAE  146.47  ETC  163.69  ZAC  88.10  ETC  166.46  ClP-112.16 


C3  16.222 

VHL  4 .028 

DLA  27.10 

RAL  16.10 

RAO  6567.7 

VEL  11.731 

PTH  2,07 

VHP  3 .084 

CPA  5.77 

RAP  353.35 

ECC  1 .2670 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 11  4 

3250 .28 

-25.37 

114.25 

242.68 

76.97 

4 5 14 

2650.3 

'26.91 

105.92 

90.00 

0 45  45 

3724 .89 

-14.67 

144.83 

238.82 

65.50 

1 47  50 

3124,9 

-17.85 

137,60 

100.00 

5 7 46 

2874 .04 

-28.35 

87.24 

243.36 

80.10 

5 55  40 

2274  .0 

-29.43 

78.60 

100.00 

1 31  43 

3576.36 

-11 .93 

132.55 

237.45 

62.39 

2 31  20 

2976.4 

'15.54 

125,62 

110.00 

7 11  56 

2485.53 

-33.99 

58.54 

244.16 

86.09 

7 53  21 

1885.5 

-34. J 5 

49.29 

110.00 

1 44  3 

3537.63 

-7.04 

126.70 

234.52 

56.46 

2 43  1 

2937.6 

-11.40 

120.32 

differential  CORRECTIONS 
TOE  1.3148  TRA  1,5995  TC3-1 .8406  BAU  .4110 
ROE  -.1784  RRA  -.5476  RC3  .4513  FAU  .M081 
FOE  7.4399  FRAIO.1191  FC3-7.5149  BSP  10330 
80E  1.3268  BRA  1.6906  BC3  1.8951  FSP  -6039 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  3497.2  SCR  981 .0  SC3  1749.8 
RRT  -.9475  RRP  -.9582  RTF  .9898 
SOB  3632.1  R23  .0416  RI3  -.9910 

SCI  3619.5  SC2  303.2  THA  165.01 


ORBIT  DETERMINATION  ACCURACT 
ST  2021.9  SR  365.3  SS  3102.3 


CRT  -.9158  CRS 
LSA  3717.8  MSA 
Eli  2049.6  €l2 


.9313  CST  -.9992 
152.9  SSA  11 .9 
144.7  ALF  170.56 


244 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  Zfi  1 96H  FLIGHT  TIME  190.00  ARRIVAL  CATE  JUN  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  5l4.67i< 

RL  147.57  LAL  .00  L(X  65.i?3  VL  e7.H67  6AL  5.48  A7L  87.^7  HCA  775.77  5MA  179.85  ECC  .16603  INC  7.7313  VI  30.191 

RP  108.90  LAP  -1.96  LOP  791.57  VP  37,670  CAP  7.78  A7P  91.91  TAL  150.38  TAP  16.15  RCA  108.79  APO  151.41  V7  34.797 

RC  91.756  CL  18.91  CP  10.33  7AL  43.55  7AP  116.48  ETS  5.70  7AE  U3.57  ETE  166.45  7AC  86.77  ETC  166.61  ClP'I16.95 

planetocentric  conic 


C3  16.646 

VHL 

4.080 

DLA  77.47 

Ral  16. 37 

RAC  6567.7  VEL  11.749 

PTH  7.07 

VHP  3. 

180 

CPA 

4.74 

RAP  357.77 

ECC 

1 .7739 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC 

CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

90,00 

3 

0 6 

3795.79 

-74.64 

117.34 

743.77 

75.59 

3 55 

1 

7695.3 

-76.38 

109.11 

90.00 

0 

58  78 

3691 .67 

-15.60 

147.83 

739.87 

66.06 

7 0 

0 

3091  .7 

-18.70 

135.53 

100.00 

5 

1 75 

7904.73 

-77.98 

89.41 

244,06 

79.07 

5 49 

49 

7304.7 

-79.71 

80.87 

100.00 

1 

39  51 

3557.96 

-17.51 

131 .49 

738.35 

67.63 

7 39 

9 

7958.0 

-16.08 

174.57 

110.00 

7 

8 39 

7506.05 

-33.88 

60.13 

745.01 

85.16 

7 50 

75 

1906.0 

-34 . 18 

50,90 

110.00 

1 

49  6 

3528.91 

-7.37 

176.73 

735.28 

56.53 

7 47 

55 

7978.9 

-M  .77 

119.84 

JIFFERENTIAL  CORRECTIONS 

MIC- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  I .4957 

TRA 

1 .8253 

TC3-J .9675 

BAU  .4470 

SCT 

3915.8  SOR 

877.7  5C3  1639.5 

ST 

7777.1 

SR  797.6 

SS 

3007.7 

ROE  -.1789 

RRA 

-.4969 

RC3  .4054 

FAU  .13162 

RRT 

-.9321  RRF  - 

.9413  RTF 

.9913 

CRT 

-.8655 

CRS  .8839 

CST 

-.9993 

FOE  7,0778 

FRA 

9.5861 

FC3-6.8455 

BSP  11656 

see 

4011.7  R73 

.0317  R13  - 

.9970 

LSA 

^ 3773.5 

MSA  158.3 

SSA 

11  .9 

BOE  1 . 5008 

BRA 

1 .8918 

8C3  7.0088 

FSP  -5730 

SCI 

3999.8  SC7 

309.2  THA  168.70 

ELI 

7786.7 

EL2  M8.1 

ALF 

173.51 

LAUNCH  DATE  NOV  78  1968  FLIGHT  TIME  197-00  ARRIVAL  CATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  570.873 

Rt  147.57  LAL  .00  LOL  65.83  VL  77.867  CAL  5.59  A7L  87.71  HCA  778.93  SHA  179.81  ECC  .16747  INC  7.7948  VI  30.191 

RP  108.97  LAP  '7.11  LOP  794.73  VP  37.617  CAP  7.69  A7P  91.84  TAL  150.00  TAP  18.93  RCA  108.07  APO  151.55  V7  34.793 

RC  93.644  CL  19.07  CP  9.46  7AL  43.78  7AP  170.96  ETS  6.15  7A£  140.74  ETE  168.56  7AC  85.77  ETC  166.68  ClP-171.43 

Planetocentric  conic 

C3  17.171  VHL  4.138  DLA  77.77  RAL  16,61  RAO  6567.7  VEL  11.769  PTH  7.08  VHP  3.795  CPA  7.93  RAP  351.43  ECC  1.7818 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UDNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  7 LONG 

90.00 

7 49  77 

3340.64 

'73.84 

170.47 

743.87 

74  .74 

3 

45  7 

7740.6 

-75.77 

117.29 

90.00 

I 11  79 

3659.77 

-16.48 

140.87 

741.03 

66.64 

7 

17  79 

3059.3 

-19.50 

133.49 

100.00 

4 56  13 

7931 .96 

-77.60 

91.38 

744.85 

78.04 

5 

45  5 

7337.0 

-78,97 

87.85 

100.00 

1 47  74 

3543.18 

-17.97 

130.64 

739.37 

67.83 

7 

46  77 

7943.7 

'16.51 

173.64 

110.00 

7 6 20 

7574.77 

-33.76 

61.58 

745.96 

84.31 

7 

48  74 

1974.8 

-34 .18 

57.36 

110.00 

1 53  47 

3573.14 

-7.59 

125.93 

736.13 

56.57 

7 

57  30 

7973.1 

-11.93 

119.53 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERM INA T ION  ACCURACV 

TDE  1.6649  TRA  7.0413  TC3-7.0700  8AU  .4811  SCT  4795. 8 SCR  778.7  SC3  1573.7  ST  7497.1  SR  741.7  SS  7897.7 

ROE  -.0879  RRA  -.4575  RC3  .3644  FAU  .17169  RRT  -.9104  RRf  -.9186  RTF  .9977  CRT  -.7768  CRS  .7993  CST  -.9993 

FOE  6.6663  FRA  9.0340  FC3-6.1535  BSP  17919  SCO  4365.7  R73  .0751  R13  -.9976  LSA  3875.6  MSA  163.4  SSA  11.9 

eOE  1.6669  BRA  7.0909  BC3  7.1018  FSP  -5387  SCI  4354.7  SC7  317.6  THA  170.58  ElI  7504.7  El7  151.7  alF  175.68 


LAUNCH  CATE  NOV  78  1968  Flight  time  194.00  arrival, cate  jun  in  i969 

heliocentric  CONIC  DISTANCE  577.044 

RL  147.57  LAL  .00  lOl  65,83  VL  77.854  GAL  5.77  A7l  87.15  HCA  737-09  SHA  179.76  ECC  .169M  INC  7.8575  Vl  30,191 

RP  108.93  LAP  -7.75  LOP  797.89  VP  37.603  CAP  3.09  A7P  91.75  TAl  149.58  TAP  71.68  RCA  107.81  APO  151.71  V7  34.789 

RC  96.038  OL  19.16  CP  8.68  7AL  4?. 95  7AP  175.13  ETS  6.57  7AE  138.16  ETE  1 70 . 1 7 7AC  84.94  ETC  166.70  ClP'175.60 

Planetocentric  conic 

C3  1 7.653  VHL  4.707  CLA  78.01  RAL  16.98  RAD  6567.7  VEL  11.791  PTH  7.08  VHP  3,478  CPA  1.81  RAP  350.83  ECC  I .?905 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 38  33 

3388.08 

-77.97 

123.60 

744.46 

72.90 

3 35  1 

7788 . 1 

-75.05 

115.57 

90.00 

I 25  18 

3675.99 

-17.37 

138.83 

747.37 

67.28 

7 75  44 

3076.0 

-70.30 

131 .38 

100.00 

4 57  9 

7957.36 

-77.73 

93.18 

745.73 

77.17 

5 41  26 

7357.4 

-78. 7e 

84  .69 

100.00 

1 54  73 

3531 .94 

-13.37 

179.99 

240.37 

67.99 

7 53  )5 

7931  .9 

-16.84 

122.96 

110.00 

7 4 57 

7541 .97 

-33.64 

67.91 

246.99 

83.53 

7 47  14 

1947.0 

-34.17 

53.70 

1 10.00 

1 58  9 

3570.10 

-7.70 

175.77 

237.05 

56.59 

7 56  49 

7970 . 1 

-17.04 

119.36 

CIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.8734  TRA  7.7488  TC3-7.1483  6AU  .5179  SCT  4637.7  SCR  698.4  SC3  U07.3  ST  7696.7  SR  199.7  SS  7777.7 

RDE  -.0403  RRA  -.4139  RC3  ,3781  FAU  .11155  RRT  -.8814  RRF  -.8890  RTF  .9976  CRT  -.6755  CRS  .6579  CST  -.9993 

FOE  6.7413  FRA  8.4838  FC3-5.4706  BSP  14100  SOB  4690.0  R75  .0204  R13  -.9979  tSA  3877.5  MSA  168.7  SSA  17-0 

BCE  1.8239  BRA  7.7866  BC3  7.1737  FSP  -5018  SCI  4678.5  SC7  377.0  THA  177.40  ELI  7699.6  El7  155.6  AlF  177.34 

LAUNCH  date  NOV  78  1968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUN  17  1969 


HELIOCENTRIC  CONIC  DISTANCE  533-190 


RL  14  7.57 

LAL 

.00 

r 

<^ 

Kji 

VL  77.846 

CAL  5-87 

A7L  87.09 

HCA  735.75 

SMA 

179.70 

ECC  .17105 

INC 

7.9054 

Vl 

30.191 

RP  10S.94 

LAP 

-7.39 

LOP  301.05 

VP  37.595 

GAP  3.50 

A7P  91,66 

TAl  149.13 

TAP 

74.39 

RCA  107.57 

APO 

151 .89 

V7 

34.787 

RC  98.436 

OL 

19.19 

CP  7.98 

7AL  42.57 

ZAP  179.01 

ETS  6.83 

7AE  135.79 

ETE 

171  .45 

7AC  84.43 

ETC 

166.68 

CLP 

-179.47 

planetocentric  conic 

C3  18.746 

VHL 

4.777 

OLA  78.70 

ral  17.41 

RAD  6567.7 

VEL  11  .816 

PTH  7.09 

VHP 

3.577 

OPA  .89 

RAP 

350.48 

ECC 

1 .3003 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

90.00 

7 

25  54 

3447.49 

-71 .79 

127.19 

245.10 

71  .45 

3 

73 

17 

7847.5 

74.17 

119.79 

90.00 

I 

41  21 

3586.99 

-18.38 

136.41 

743.76 

68,07 

7 

41 

8 

7987.0 

'71.19 

178.87 

100.00 

4 

49  11 

7980 . 57 

-76.87 

94.80 

746,71 

76-38 

5 

38 

57 

2380.5 

■78.48 

86.37 

100.00 

2 

0 46 

3574.19 

-13.56 

179.53 

241.49 

63.10 

7 

59 

30 

7974.7 

17.06 

177-49 

110.00 

7 

4 13 

7557.88 

'33.51 

64.13 

748.17 

87.87 

7 

46 

51 

1957.9 

■34.14 

54  .94 

1 10.00 

2 

2 13 

3519.60 

-7.77 

175.74 

738.04 

56.60 

3 

0 

53 

7919.6 

■17.06 

1 19.33 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCORACY 

TOE  I .9743 

TRA 

7.4575 

TC3-7.1978 

BAU  .5409 

SCT  4946.9  SOR  i 

637.3  SC3  1795.3 

ST  7875.8 

SR 

174  .1 

SS 

7664.4 

ROE  -.0012 

RRA 

-.3809 

RC3  .7957 

FAU  .10100 

RRT 

.8446  RRF  - 

.8515  RTF 

.9978 

CRT  -.3981 

CRS 

.4  300 

CST 

-.9994 

FOE  5.8776 

FRA 

7.9630 

FC3-4.7973 

BSP  15135 

see  4987.1  R23 

.0170  R13  - 

.9979 

LSA  3970.4 

MSA 

177.8 

SSA 

17.1 

BOE  1.9743 

BRA 

7.4819 

BC3  7.7175 

FSP  -4633 

SCI  4975.8  SC7 

336.5  THA  173.81 

Eli  7876.6 

EL7 

159.7 

alf 

178.67 

74  5 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


lUNCH  CATE  NOV  26  1966 

Plight  time  196.00 

arrival 

cate 

JUN 

14  1969 

HELIOCENTRIC  CONIC 

distance  539. 

312 

RL  147.57 

lal 

.00 

LOL  65.63 

VL  27.637 

CAL  6.04 

ATl  67.05 

HCA  236.41 

SMA 

129.63 

ECC 

.17320 

INC 

2.9544 

VI 

30, 191 

RP  106.94 

LAP 

'2.52 

LOP  304.21 

VP  37.566 

CAP  3.91 

ATP  91.55 

TAL  146.65 

TAP 

27.06 

RCA 

107.16 

APO 

152.09 

V2 

34.765 

RC  100.637 

Cl 

19.16 

CP  7.35 

7Al  42.13 

TAP  132.61 

ETS  7.10 

TAE  133.65 

ETE 

172.42 

TAC 

64.17 

ETC 

166.64 

CLP 

-133.05 

Planetocentric  conic 

C3  16.907 

VHL 

4.346 

CLA  26.35 

RAl  17.69 

RAD  6567.6 

VEL  11.644 

PTH  2.10 

VHP 

3. 

,740 

OPA 

.15 

RAP 

350.34 

ECC 

1 .3112 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

66.49 

1 

53  0 

3563.66 

-19.96 

135.36 

245.55 

69.46 

2 

52 

24 

2963.9 

- 

22.60 

127.66 

91  .51 

2 

16  9 

3462.33 

-19.97 

129.41 

245.55 

69.44 

3 

16 

n 

2662 . 3 

' 

22.59 

121 .71 

100.00 

4 

47  16 

3001 .45 

-26.53 

96.26 

247.79 

75.69 

5 

37 

20 

2401 .4 

- 

26.23 

67.66 

100.00 

2 

6 31 

3519.97 

-13.69 

129.29 

242.67 

63.17 

3 

5 

n 

2920.0 

' 

17.16 

122.24 

110.00 

7 

4 17 

2572.67 

-33.36 

65.26 

249.33 

62.16 

7 

47 

10 

1972.7 

34.10 

56.10 

no. 00 

2 

6 2 

3521 .51 

-7.65 

125.64 

239.11 

56.56 

3 

4 

43 

2921  .5 

11.99 

119.44 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  execution  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  2.1131 

TRA 

2.6490 

TC3-2.2302 

6AU  . 5676 

SCT  5219.8  SGR 

577.9  SC3  1167.9 

ST 

3026.5 

SR 

165.0 

SS 

2546.0 

ROE  .0354 

RRA 

-.3520 

RC3  .2672 

PAU  .09143 

RRT  - 

.7993  RRF  - 

.6057  RTF 

.9928 

CRT 

-.1171 

CRS 

.1517 

CST 

-.9994 

FOE  5.4166 

FRA 

7.4616 

FC3-4.1666 

BSP  16127 

see  5251 .r  R23 

.0143  RI3  - 

.9929 

LSA 

3957.2 

MSA 

177.3 

SSA 

J2. 1 

BOE  2.1134 

BRA 

2.6723 

6C3  2.2462 

PSP  -4260 

SCI  5240.3  SC2 

345.9  THA  174.92 

Eli 

3026.6 

EL2 

163.9 

ALP 

179.63 

LAUNCH  DATE  NOV  26  1966 

heliocentric  conic 

RL  147.57  LAL  .00  LOL  65.63  VL 

RP  106.95  LAP  -2.64  LOP  307.37  VP 

RC  103.240  OL  19.07  OP  6.79  ?AL 

Plane TOCENTRIC  CONIC 


Plight  time  200.00 
DISTANCE  545.407 

27.626  CAL  6.22  A7L  67.00  MCA  24J.56  SMA  129.56 

37.577  CAP  4.32  ATP  91.43  TAl  146.13  TAP  29.71 

41.66  TAP  135.94  ETS  7.35  TAE  131.70  ETE  173.21 


ARRIVAL  DATE  JUN  16  1969 


ECC  .17562  INC  3.0002  VI  30.191 
RCA  106.61  APO  152.31  V2  34.764 
7AC  64.16  ETC  166.59  CLP-136.36 


C3  19.642 

VHL  4.432 

OLA  26.47 

RAL  16.45 

RAO  6567.6 

VEL  11.875 

PTH  2.U 

VHP  3.916 

OPA  -.42 

RAP  350.43 

ECC  1.3233 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66,97 

1 42  25 

3614.11 

-19.64 

139.00 

246.73 

69.16 

2 42  39 

3014.1 

-22 . 50 

131  .32 

93.03 

2 33  2 

3450.11 

-19.63 

126.99 

246.73 

69.15 

3 30  32 

2650 . 1 

-22.49 

119.32 

100.00 

4 46  31 

3020.17 

-26.20 

97.56 

246.96 

75.06 

5 36  51 

2420.2 

-26 .00 

89.22 

100.00 

2 n 36 

3519.26 

-13.71 

129.25 

243.91 

63.18 

3 10  17 

2919.3 

'17.20 

122.20 

110.00 

7 5 3 

2566.50 

-33.24 

66.32 

250.64 

81.54 

7 46  9 

1966.5 

-34.06 

57. 16 

110.00 

2 9 35 

3525.71 

-7,49 

126.06 

240.24 

56.55 

3 6 21 

2925.7 

-11.64 

119.67 

oipferential 

CORRECTIONS 

MIO-CCXJRSE  EXECUTICN  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

2.2433 

TRA 

2.8433 

TC3-2.2422 

6AU 

.5922 

SCT 

5462.9 

SCR 

534.2 

SG3 

1067.7 

ST 

3160.4 

SR 

170.0 

SS 

2434.6 

ROE 

.0695 

RRA 

-.3269 

RC3  .2423 

PAU 

.06237 

RRT 

-.7459 

RRF 

-.7516 

RTF 

.9927 

CRT 

.1474 

CRS 

-.1126 

CST 

-.9994 

POE 

5.0274 

FRA 

6.9972 

PC3-3.6306 

BSP 

17026 

see 

5469.0 

R23 

.0121 

R13 

-.9926 

LSA 

3966.9 

M5A 

161 .5 

SSA 

12.4 

BOE 

2.2444 

BRA 

2.8620 

6C3  2.2553 

PSP 

-394  3 

SGI 

5477.5 

SC2 

354.9 

THA 

175.61 

ELI 

3160.5 

El2 

166.2 

ALF 

.46 

LAUNCH  CATE  NOV  26  1 966 


Flight  time  202.00 


arrival  cate  JUN  16  1969 


CAL 

CAP 


HELIOCENTRIC  CONIC 

RL  147.57  LAL  .00  lOl  65.63  VL  27.614 

RP  106.95  LAP  -2.75  LOP  310.54  VP  37.566 

RC  105.643  CL  16.93  CP  6.29  7AL  41.14 

planetocentric  conic 

C3  20.459  VHL  4.523  CLA  26.54  RAL  19.02  RAC  6567.6  VEL  11.910  PTH 


DISTANCE  551  .475 

6.42  ATI  66.96  HCA  244.74  SMA  129.46  ECC  . 1 7629  INC  3.0433  Vl  30.191 
4.74  ATP  91.30  TAl  147.56  TAP  32-32  RCA  106.39  APO  152.56  V2  34.763 


tap  139.03  ETS  7.56  TAE  129.96  ETE  173.64  7AC  64.36  ETC  166.54  ClP-139-43 


LNCH  ATHTH  LNCH  TIME  L-I  TIME 


INj  LAT  INJ  LONG  INJ  RT  ASC 


2.12  VHP  4. 1 05  CPA 
INJ  ATMTH  INJ  TIME 


66.27 

1 

36  57 

3642.63 

-19.65 

141  .01 

246.00 

66.66 

2 39 

40 

3042.6 

'22.35 

93.73 

2 

41  12 

3440.99 

-19.64 

126.25 

247.99 

66.67 

3 36 

33 

2641  .0 

-22.34 

100.00 

4 

46  47 

3036.71 

-25.91 

98.70 

250.24 

74.54 

5 37 

23 

24  36 . 7 

-27.76 

100.00 

2 

16  4 

3522.15 

-13.62 

129.42 

245.20 

63.13 

3 14 

46 

2922.1 

-17.12 

110.00 

7 

6 26 

2599.52 

-33.11 

67.31 

252.03 

60.97 

7 49 

45 

1999.5 

-34.00 

no. 00 

2 

12  54 

3532.10 

-7.25 

126.40 

241  .43 

56.50 

3 n 

46 

2932.1 

-n  .61 

JIFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  A< 

TDE  2.3667 

TRA 

3.0374 

TC3-2.2349 

6AU  .6143 

SGT 

5679.7  SGR 

499.5  SG3 

995.3 

ST  3273.6 

SR  164.2 

RCE  .1013 

RRA 

-.3049 

RC3  .2202 

FAU  .07369 

RRT 

-.6851  RRF 

-.6902  RTF 

.9925 

CRT  .3502 

CRS  -.3172 

FOE  4.6650 

FRA 

6.5713 

FC3-3.1266 

BSP  17637 

see 

5701.6  R23 

.0102  PI  3 

-.9925 

LSA  4015.6 

MSA  165.6 

BCE  2.3669 

BRA 

3.0527 

6C3  2.2457 

FSP  -3625 

SGI 

5690.0  SG2 

363.2  THA 

176.54 

Eli  3274.5 

El2  172.5 

-.64  RAP  350.71  ECC  1.3367 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

133.36 
1 16.60 

90.40 

122.37 
56.19 

120.0? 


LAUNCH  CATE  NOV  26  1966 

HELIOCENTRIC  CCNIC 
RL  147.57  LAL  .00  LOL  65.63 

RP  106.95  LAP  -2.66  LOP  313.70 

RC  106.045  CL  16.75  CP  5.65 

Planetocentric  conic 
C3  21.367  VHL  4.622  OLA  26.56 


VL  27.602 
VP  37.559 
TAL  40 . 56 


GAL 

GAP 


Plight  time  204.00 
DISTANCE  557.515 

6.64  ATL  66.92  HCA  247.90  SMA  129.39 
5.16  ATP  91.16  TAl  147.01  TAP  34.91 


TAP  141.90  ETS  7.61  TAE  126.39  ETE  174.36 


RAL  19.66  RAO  6567.9  VEL  11.946  PTH  2.13  VHP  4.306 


LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  time 

65.92 

1 36  37 

3662.34 

-19.43 

142.37 

249.35 

68.61 

2 

39 

39 

94.06 

2 46  56 

3442.11 

-19.41 

126.24 

249.34 

68.60 

3 

43 

56 

100.00 

4 46  5 

3051  .13 

-25.64 

99.69 

25J .62 

74.09 

5 

36 

56 

100.00 

2 19  49 

3526.55 

-13.43 

129.79 

246.54 

65.04 

3 

16 

36 

110.00 

7 6 24 

261 1 .64 

-32.97 

66.25 

253.52 

80.43 

7 

51 

56 

110.00 

2 15  59 

3540.61 

-6.93 

126.65 

242.69 

56.44 

3 

15 

0 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

TDE  2.4639  TRA  3.2332  TC3-2.2110  8AU  .6342 
ROE  .1314  RRA  -.2655  RC3  .2002  PAU  .06606 
POE  4.3302  FRA  6.1635  PC3-2.6773  6SP  16576 
BOE  2.4674  BRA  3.2456  6C3  2.2200  PSP  -3332 


SGT  5672.5  SGR  472.4  SG3  910.6 
RRT  -.6165  RfiP  -.6227  RTF  .9922 
SG6  5691.5  R23  .0064  R13  -.9922 

SGI  5679.6  SG2  370.6  THA  177.14 


arrival  cate  JUN  20  1969 


ECC  .16124  INC  3.0643  Vl  30.191 

RCA  105.94  APO  152.64  V2  34.763 

TAC  64.77  ETC  166.49  ClP-142.26 

CPA  -1.13  RAP  351 .17  ECC  1 .3516 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3062.3  -22.16  134.74 

2642.1  -22.15  116.61 

2451.1  -27.56  91.43 

2926.6  -16.94  122.76 

2011.8  '33.94  59.15 

2940.6  -11.30  120.46 

ORBIT  determination  ACCURACV 

5T  3370.1  SR  202.9  SS  2221.9 

CRT  .4909  CR5  -.4599  CST  -.9994 

LSA  4037.3  MSA  169.5  SS4  12.5 

Eli  3371 .6  El2  176.7  AlP  1 .70 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


kUNCH  CATE  NOV  28  1 968 

FLIGHT  time  206.00 

ARRIVAL  CATE 

JUN 

27  1969 

heliocentric 

: CCNIC 

distance  563.' 

525 

RL  147.57 

LAL  .00 

LOL  65.83 

VL  27.788 

CAL  6.88 

A7L  86.88 

HCA 

251 .06 

SMA 

129.30 

ECC  .18448 

INC  3.1234 

V] 

30 . 1 9 1 

RP  108.94 

LAP  -2.95 

LOP  316.86 

VP  37.550 

GAP  5.59 

A7P  91.01 

TAL 

146.41 

TAP 

37.46 

RCA  105.44 

APO  153.15 

V2 

34 .784 

RC  110.446 

Cl  18.53 

OP  5.45 

7AL  39.99 

7AP  144.57 

ETS  8.04 

7AE 

126.98 

ETE 

174.78 

7AC  85.35 

ETC  166.45 

CLP 

'144 .94 

planetocentric  conic 

C3  22.375 

VHL  4.730 

ClA  28.60 

RAL  20.33 

RAC  6567,9 

VEL  11.990 

PTH 

2.14 

VHP 

4.519 

CPA  -1.29 

RAP  351 .79 

ECC 

1 .3682 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ 

( A7MTH 

IN. 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

85.82 

1 40  27 

3676.25 

-19.16 

143.27 

250.77 

68.35 

2 

41  43 

3076.2 

-21 .93 

135 .68 

94 .18 

2 50  9 

3450.49 

'19.14 

126.74 

250.76 

68.34 

3 

47  39 

2850.5 

'21 .92 

119.14 

100.00 

4 50  23 

3063.55 

'25.41 

100.54 

253.09 

73.70 

5 

41  26 

2463.5 

-27.40 

92.31 

100.00 

2 22  54 

3538.42 

-13.12 

130.36 

247.93 

62.90 

3 

21  52 

2938.4 

-16.65 

123.35 

1 10.00 

7 10  55 

2623.59 

-32.84 

69.14 

255.08 

79.92 

7 

54  39 

2023.6 

-33.88 

60.06 

110.00 

2 18  51 

3551  .15 

-6.53 

127.41 

244.01 

56.37 

3 

18  2 

2951 .1 

-10.91 

121  .05 

CIFFEffENTIAL  CO?R£:CTIONS  MIC-COUffSC  EXECUTION  ACCURACY  ORBIT  CETERHINATICN  ACCURACY 

TCE  2.5985  TRA  3.435^  TC3-^,1669  6AU  .6505  SCT  60A7.3  SOR  451.6  SC3  034,5  ST  3454.3  SR  22^.5  SS  2125.9 

ROE  .1599  RRA  -.?601  RC3  .1010  FAU  .05059  RRT  -.5477  RRf  -.5509  RTF  .9910  CRT  .5055  CRS  --.5566  CST  -.9994 

FOE  4,0204  FRA  5.0300  FC3-2.2669  BSP  19100  SC6  6064.1  R23  .0066  R13  '.9910  LSA  4057.6  MSA  193.1  SSA  12.6 

BCE  2.6034  BRA  3.4457  BC3  2.1745  FSP  -3040  SCI  6052.3  SC2  377.5  THA  177.65  Eul  3456.0  El2  100.9  AlF  2.17 

LAUNCH  CATE  NOV  28  1960  FLIGHT  TIME  200,00  ARRIVAL  CATE  JUN  24  1969 

heliocentric  ccnic  distance  569.503 

RL  147.57  LAL  .00  LOL  65.03  VL  27.774  GAL  7.14  A7L  06.04  HCA  254.22  SHA  129.20  ECC  .10803  INC  3.1611  V]  30.191 

RP  100.94  lap  -3.04  LOP  320.03  VP  37.541  CAP  6.03  ATP  90.06  TAL  145.70  TAP  40»00  RCA  104.90  APO  153.49  V2  34.706 

RC  112.044  CL  10.27  CP  5.10  TAL  39.37  TAP  147,06  ETS  0.29  TAE  125.72  ETE  175.13  7AC  06.10  ETC  166.41  CLP-U7.41 

planetocentric  conic 


C3  23.495 

VHL  4.04  7 

CLA  28.58 

RAL  21 .04 

RAO  6560.0 

VEL  12.036 

PTH  2.15 

VHP  4.743 

DP A '1.34 

RAP  352.55 

ECC  1 .3867 

LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

85.93 

1 44  8 

3685.36 

-10.05 

143.01 

252.27 

60.10 

2 45  33 

3005.4 

-21 .65 

136.24 

94.07 

2 52  7 

3465.16 

-10.03 

127.60 

252.27 

60.09 

3 49  52 

2865.2 

'21 .64 

120.12 

100.00 

4 53  37 

3074.12 

'25.20 

101.26 

254.67 

73.37 

5 44  51 

2474 .1 

'27, ^4 

93.05 

100.00 

2 25  19 

3551 .63 

-12.71 

131 .13 

249.35 

62.71 

3 24  31 

2951 .6 

-16.27 

124 . 14 

110.00 

7 13  56 

2634.05 

-32.70 

69.99 

256.74 

79.44 

7 57  51 

2034.9 

-33.81 

60.93 

110.00 

2 21  30 

3563.66 

-6.06 

120.07 

245.39 

56.29 

3 20  53 

2963.7 

-10.45 

121 .75 

cifferential  corrections  mio-course  execution  accuracy  orbit  CETERHINATION  accuracy 

TOE  2.7063  TRA  3.6393  TC3-2. 1143  SAU  .6661  SCT  6199.6  SCR  435.0  SC3  764.5  ST  3521 .0  SR  243.9  SS  2052.4 

ROE  .1075  RRA  -.2521  RC3  .1652  FAU  .05204  RRT  -.4743  RRF  -.4765  RTF  .9914  CRT  .6510  CRS  -.6237  CST  -.9993 

FOE  3.7473  FRA  5.5204  FC3-1.9177  BSP  19704  506  62J4.9  R23  .0050  Rl  3 -.9914  LSA  4060.0  HSA  196.6  SSA  12.7 

60E  2.7120  BRA  3.6400  0C3  2.1207  FSP  -2001  SCI  6203.0  SC2  303.4  THA  170.00  ELI  3524.6  El2  185.0  AlF  2.59 

LAUNCH  CATE  NOV  20  I960  FLIGHT  TIME  210.00  ARRIVAL  CATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  5^5.447 

RL  147.57  LAL  .00  lOl  65.03  VL  27.759  CAL  7.42  A7L  06.00  HCA  257.30  SMA  129.09  ECC  .19190  INC  3.1976  v]  50.191 

RP  100.93  LAP  -3.12  LCP  323,19  VP  37.532  CAP  6.40  A7P  90.70  TAl  145.13  TAP  42.51  RCA  104.32  APO  153.86  V2  34.709 

RC  1 1 5.239  CL  17.90  CP  4.79  TAl  38.72  TAP  149.39  ETS  8.56  TAE  124.59  ETE  1 75.44  TAC  86.99  ETC  166.38  CLP-U9. 74 

PLANETOCENTRIC  C*DNIC 

C3  24.740  VHL  4.974  ClA  20.54  RAL  21.70  RAC  6568.0  VEl  12. 088  PTH  2.16  VHP  4.980  CPA  -1.29  RAP  353.45  ECC  1.4072 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  ATMTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.25 

1 49  46 

3689.35 

'18.50 

143.95 

253.85 

67.87 

2 

51  16 

3089.3 

'21 .34 

136.42 

93.75 

2 52  24 

3486.49 

'18.49 

129.10 

253.84 

67.86 

3 

50  30 

2886 . 5 

'21 .33 

121  .56 

100.00 

4 57  42 

3083.06 

'25.03 

101 .87 

256.34 

73.10 

5 

49  5 

2483.1 

-27.10 

93.68 

100.00 

2 27  9 

3568.00 

-12.20 

132.07 

250.83 

62.50 

3 

26  37 

29^8.0 

-15.70 

125 . 12 

J 10.00 

7 17  24 

2645,74 

-32.56 

70.81 

258.47 

70.97 

8 

1 30 

2045.7 

-33.74 

61  .77 

1 10.00 

2 23  56 

3578.09 

'5.52 

128.83 

246.02 

56.21 

3 

23  34 

2978 . 1 

-9.92 

122.51 

differential  CORRECTIONS  MID-COLWSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TCE  2.0107  TRA  3.0505  TC3-2.0495  BAU  .6797  SCT  6335.1  SCR  423.9  5C3  701.3  ST  3575.1  SR  263.8  SS  1944.3 

RCE  .2142  RRA  -.2370  RC3  .1499  FAU  .04606  RRT  -.4001  RRF  -.4012  RTF  .9910  CRT  .6970  CRS  -.6712  CST  -.9993 

FOE  3.4915  FRA  5.2352  FC3-1.6118  BSP  20329  SCB  6349.3  R23  .0035  Rl 3 -.9910  LSA  4073.2  M5A  199.9  SSA  12.7 

BOE  2.0109  BRA  3.8577  BC3  2.0550  FSP  -2575  SCI  6337.4  SC2  308.4  THA  170.46  ELl  3579.8  El2  188.9  AlF  2.95 

LAUNCH  DATE  NOV  28  I 960  FLIGHT  TIME  212.00  ARRIVAL  CATE  JUN  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  501.354 

RL  147.57  LAL  .00  LOL  65.83  VL  27.744  GAL  7,72  A7L  06.77  HCA  260.54  SHA  128.98  ECC  .19611  INC  3.2333  VI  30.191 

RP  100.92  LAP  -3.19  LOP  326.36  VP  37.523  CAP  6.94  ATP  90.53  TAl  144.46  TAP  45.00  RCA  103.69  APO  154.20  V2  34.792 

RC  117.630  CL  17.66  CP  4.50  TAl  38.04  TAP  151.59  ETS  8.85  TAE  123.58  ETE  17$.69  TAC  88.01  ETC  166.36  ClP-151. 92 

Planetocentric  conic 

C3  26.125  VHL  5.111  OLA  28.40  RAL  22.55  RAO  6560.1  VEL  12. U5  PTH  2.10  VHP  5.229  CPA  -1.16  RAP  354.46  ECC  1.4300 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
06.03  1 57  41  3607.10  -18.11  U3.62  255.49  67.64  2 59  8 3087.1  -20.99  1 36 . 1 2 

93.17  2 50  36  3515.63  -18.10  131.07  255.48  67.63  3 49  12  2915.6  -20.98  123.56 

100.00  5 2 33  3090.64  -24.88  102.30  250,10  7?. 07  5 54  4 2490.6  -26.99  94. Tl 

100.00  22825  3587.32  -11.59  133.18  252.33  62.25  32812  2987.3  -15.21  126.27 

110.00  7 21  17  2656.35  '32.42  7]  .60  260.29  70.52  8 5 34  2056.4  -33.66  62.59 

110.00  2 26  10  3594.37  -4.90  129.69  248.31  56,13  3 26  5 2994.4  -9.31  123.38 

DIFFERENTIAL  CORRECTIONS  MIO'COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCORAC^ 

TOE  2.9132  TRA  4.0690  TC3-1 .9743  BAU  .6912  SCT  6455.6  SCR  415.1  SC3  644.0  ST  3618.3  SR  282.5  SS  1861.8 

RCE  .2402  RRA  -.2227  RC3  .1356  FAU  .04060  RRT  -.3262  RRF  -.3263  RTF  .9905  CRT  .7304  CRS  -.7058  C$T  -.9993 

FOE  3.2597  FRA  4.9790  FC3-1.3454  BSP  20818  SCB  6460.9  R23  .0021  Rl 3 -.9905  LSA  4073.9  MSA  202.9  SSA  IT. 8 

BOE  2.9231  BRA  4,0758  6C3  1 .9790  FSP  -2369  SCI  6457.0  SC2  392-4  THA  1 78 . 79  ElI  5624.2  El2  192.6  ALF  3.27 


24  7 


JPL  TM  33.99 


EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968-69* 


LAUNCH  CATE  NOV  Zfl  1968 


TlICHT  time  214.00 


Al?ffIVAL  CATE  JUN  30  1969 


HELIOCENTRIC  Ci>4lC 

RL  147.57  lAL  .00  L'X  65. H 3 VL  21.121 

RP  lOH.91  LAP  '3.25  LOP  329.53  VP  37.515 

RC  120.015  Cl  17,31  CP  4.25  2Al  37.34 

PLANE TOCENTRIC  CONIC 


distance  587. 2^l 

CAL  8.05  a2l  86.73  HCA  263.71  SMA  128.87  ECC  .20070  INC  3.2683  Vl  30.191 

GAP  7.42  A7P  90.36  TAL  1 4 3 . 78  TAP  47.48  RCA  103.01  APO  154.73  V2  34.796 

7AP  153.65  ETS  9.17  /AE  122.66  ETE  175.92  /AC  89.14  ETC  166.34  ClP-153.97 


C3  27.668 

VHL 

5 

.260 

ClA  28.39 

RAl  23.34 

RAC  6568.1 

VEl  12.208 

PTh  2.19 

VHP  5.491 

CPA  -.94 

RAP  355.57 

ECC  I .4554 

LNCH  A7MTH 

LNCH 

TIME 

L'l  time 

INJ  LAT 

INJ  lCNC 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LCNC 

87.87 

2 

9 

31 

3673.23 

-17.69 

M2. 42 

257.20 

67.43 

3 10  44 

3073.2 

-20.60 

1 34.95 

92. 1 3 

2 

45 

4 

3558.00 

-17.68 

133.99 

257.19 

67.42 

3 44  22 

2958.0 

-20.58 

126.51 

100.00 

5 

8 

5 

3097.11 

-24.75 

102.82 

259.94 

72.68 

5 59  42 

2497.1 

-26.88 

94 .67 

100.00 

2 

29 

12 

3609 . 36 

-10.88 

134.44 

253.88 

61  .99 

3 29  21 

3009.4 

-M  .55 

127.57 

110.00 

7 

25 

33 

2666 . 76 

-32.28 

72.38 

262 . 1 8 

78  .08 

8 10  0 

2066.8 

'33.58 

63.39 

110.00 

2 

28 

13 

3612.46 

-4.21 

130.64 

249.84 

56.05 

3 28  25 

3012.5 

-8.64 

124.35 

CirrERENTlAL  CORRECTIONS 


MIC-COJRSE  EXECUTION  ACCURACY 


CR6IT  CETERHINATICN  ACCURACY 


TCE 

3.0M1 

TRA 

4.2993 

TC3-1 .8895 

6AU 

.7004 

SCT 

6562.5  SCR 

408.7 

SC3 

592.3 

ST 

3651  .4 

SR 

299.7 

SS 

1784.7 

ROE 

.2658 

RRA 

-.2086 

RC3  .1222 

FAU 

.03559 

RRT 

-.2536  RRT 

-.2527 

RTF 

.9901 

CRT 

.7552 

CRS 

-.7317 

CST 

-.9993 

FOE 

3.0499 

FRA 

4 .7498 

FC3-1 .1136 

esp 

21261 

SOB  6575.3  R23 

.0007 

R13 

-.9901 

LSA 

4070.0 

MSA 

205.6 

SSA 

12.8 

ecE 

3.0258 

BRA 

4.3043 

BC5  1 .8935 

FSP 

-2181 

SCI 

6565.4  SC2 

395.3 

THA 

179.09 

Eli 

3658.4 

El2 

196. 1 

alf 

3.56 

LAUNCH  CATE  NOV  28  1968 


TlICHT  time  216.00 


ARRIVAL  CATE  JUL  2 1969 


HELIOCENTRIC  CONIC 


distance  593.044 


RL  147.57 

LAL 

.00 

LOL  65.83 

VL  27.711 

CAL  8.41 

A/L  86.70 

HCA 

266.87 

SMA 

128.75 

ECC  .20568 

INC  3.3028 

Vl 

30 . 1 9 1 

RP  108.89 

LAP 

-3.30 

LOP  332.70 

VP  37,507 

GAP  7.92 

A/P  90.18 

TAL 

M3.D7 

tap 

49.94 

RCA  102.27 

APO  155.24 

V2 

34 .800 

RC  122.394 

CL 

16.94 

CP  4.02 

/AL  36.63 

/AP  155.61 

ETS  9.53 

/AE 

121 .83 

ETE 

176.12 

/AC  90.37 

ETC  166.32 

CLP 

-I  55 .92 

Plane  TOCENTRIC  conk 

C3  29.390 

VHL 

5.421 

CLA  28.28 

RAL  24.15 

RAO  6568.2 

VEL  12.279 

PTH 

2.21 

VHP 

5.767 

OPA  -.66 

RAP  356.77 

ECC 

1 .4837 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

43  23 

3589.01 

-18.32 

136.53 

259.44 

68.03 

3 

43  12 

29S9.0 

-21 .15 

129.00 

90.00 

2 

17  40 

3672.38 

-16.12 

14! .66 

258.48 

66.40 

3 

18  52 

3072.4 

-19.18 

I 34 .32 

100.00 

5 

M 10 

3102.74 

-24.63 

105.19 

261 .87 

72.51 

6 

5 53 

2502 . 7 

-26.79 

95.06 

100.00 

2 

29  33 

3633.88 

'10.10 

1 35 .84 

255.47 

61.72 

3 

30  7 

3055.9 

-13.80 

129.00 

110.00 

7 

30  10 

2677.07 

-32.13 

73.15 

264.14 

77.65 

8 

14  47 

2077.1 

-33.50 

64 . 19 

110.00 

2 

30  3 

3632.32 

-5.46 

131 .68 

251.43 

55.97 

3 

30  35 

3032.5 

-7,90 

125.4] 

CirFERENriAL  CORRECTIONS 


MIO-CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

3.1174 

TRA 

4.5433 

TC3- 

1 .7933 

8AU 

.7059 

SCT  6660.6  SCR 

404.0 

SC3 

545.9 

ST 

3678.8 

SR 

315.4 

SS 

I 7J  4 .4 

ROE 

.2909 

RRA 

-.1946 

RC3 

.1096 

FAU 

.03086 

RRT  -.1826  RRP 

-.1808 

RTF 

.9896 

CRT 

.7142 

CRS 

-.7516 

CST 

-.9994 

FOE 

2.8632  ^RA 

4.5479 

FC3 

-.9090 

6SP 

21585 

SC6  6672.9  R25 

'.oooe 

R13 

'.9896 

LSA 

4065.6 

MSA 

208.0 

SSA 

12.8 

0OE 

5.1309 

BRA 

4.5475 

8C3 

1 .7966 

FSP 

-2002 

SCI  6661.0  S02 

397.2 

THA 

179.36 

ELI 

3686.9 

El2 

199.2 

ALF 

3.81 

LAUNCH 

CATE 

NOV 

28  1968 

Flight  time 

218.00 

ARRI VAL 

CATE 

JUL 

4 1969 

HELIOCENTRIC  CONIC 

RL  147.57  LAL  .00  LOL  65.83  VL  27.693 

RP  108.88  LAP  '3.34  LOP  335.87  VP  37.499 

RC  124,766  Gl  16.54  CP  3.82  /Al  35.90 

PLANE TOCENTRIC  CONIC 


DISTANCE  598.819 

CAL  8.80  A/L  86.66  HCA  270.03  SMA  128.64  ECC  .21110  INC  3.3372  vi  30.191 

GAP  8.43  A/P  90.00  TAl  M2. 36  TAP  52.39  RCA  lOl  .48  APO  1 55.79  V2  34.805 

ZAP  157.46  ETS  9.94  7AE  121.08  ETE  176.30  /AC  91.69  ETC  166,31  ClP-I57.77 


C3  31.315 

VHL 

5.596 

CLA  28.15 

RAl  24.97 

RAC  6568.2  VEl  12.357 

PTH  2.23 

VHP 

6. 

.058 

CPA  -.51 

RAP 

358.05 

ECC 

1 .5154 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

iNJ  A/MTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

I 4 

3558.11 

-19.10 

134.60 

261 .82 

68.69 

4 

0 

23 

2958.1 

- 

21  .83 

126.99 

90.00 

2 

6 32 

3735.10 

- M . 38 

145.44 

259.73 

65.34 

3 

8 

47 

3135.1 

17.59 

1 38 .24 

100.00 

5 

20  45 

3107.78 

'24.53 

103.53 

263.88 

72.36 

6 

12 

33 

2507.8 

- 

26.7] 

95.41 

100.00 

2 

29  32 

3660.67 

-9.23 

137.35 

257.09 

61  .44 

3 

30 

33 

3060.7 

' 

12.97 

130.56 

I lO.OO 

7 

35  5 

2687.33 

-31 .98 

73.91 

266.18 

77.22 

8 

19 

52 

2087.3 

33.40 

64  .97 

HO. 00 

2 

31  42 

3653.88 

-2.63 

132.81 

253.06 

55.91 

3 

32 

36 

3053.9 

'7.09 

126.56 

differential  corrections 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

toe  3.2171 

TRA 

4 . 7969 

TC3-1 .6949 

8AU  .7108 

SCT 

6743.4  SCR 

400.6  SC3 

503.4 

ST  3693.9 

SR 

329.6 

SS 

1646.7 

ROE  .3160 

RRA 

-.1803 

RC3  .0979 

FAU  .02671 

RRT 

-.1141  RRT  - 

.1114  RTF 

.9892 

CRT  .7890 

CRS 

-.7673 

CST 

' .9994 

FOE  2.6903 

FRA 

4 . 3636 

FC3  -.7385 

BSP  21955 

see 

6755.3  R23  - 

.0018  R13  ' 

.9892 

LSA  4052.3 

MSA 

210.1 

SSA 

12,7 

BDE  3.2325 

BRA 

4.8002 

BC3  1 .6977 

FSP  -1847 

SCI 

6745.5  SC2 

39B.0  TNA  179.61 

ELI  3703.1 

El2 

202.0 

AlF 

4 .04 

LAUNCH  CATE  NOV  28  1968 


Flight  time  220.00 


ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 
RL  147.57  LAL  .00  LOL  65.83 

RP  108.86  LAP  '3.37  LOP  339.04 

RC  127.128  CL  16.12  CP  3.63  /AL 

Plane TOCENTRIC  conic 


, DISTANCE  604.540 

VL  27.676  cal  9.2Z  A/L  86.63  HCA  273.20  SMA  128.51 

VP  37.491  CAP  8.96  A/P  89.81  TAl  Ml. 64  TAP  54.84 

35.16  ZAP  159.23  ETS  10.41  /AE  120.39  ETE  176.47 


ECC  .21700  INC  3.3716  VI  30.191 
RCA  100.63  APO  156.40  V2  34.811 
/AC  93.08  ETC  166.29  CLP'159.54 


C3  33.471 

VHL  5.785 

OLA  27.99 

RAL  25.80 

RAO  6568.3 

VEL  12.444 

PTH  2-25 

VHP 

6.365 

CPA  .09 

RAP  359.39 

ECC  i .5509 

LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 14  42 

3541 .32 

-19.51 

133.54 

264.10 

69.06 

4 

13  43 

2941 .3 

'22.19 

125.89 

90.00 

1 59  33 

3785.43 

-12.93 

148.43 

261.17 

64.59 

3 

2 38 

3185.4 

'16.25 

Ml  .32 

100.00 

5 2T  44 

3112.45 

-24.43 

103.85 

265.97 

72.22 

6 

19  36 

2512.4 

'26,63 

95.74 

100.00 

2 29  12 

3689.53 

-8.29 

138.98 

258.75 

61 .18 

3 

30  42 

3089.5 

-12.07 

132.23 

no. 00 

7 40  16 

2697.63 

-31 .82 

74.67 

268.29 

76.80 

8 

25  M 

2097.6 

'33.31 

65.76 

no. 00 

2 33  9 

3677.12 

'1 .75 

134.02 

254.74 

55.86 

3 

34  26 

3077.1 

'6.22 

127. 7ii 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  3.3178  TRA  5.064?  TC3-1.5911  6AU  .?l3l 

ROE  .3410  RRA  '.1654  RC3  .08?0  EAU  .02291 

FOE  2.5340  fra  4.1990  FC3  '.5926  BSP  22283 

BCE  3.3352  8RA  5.0674  BC3  1.5955  FSP  -l707 


SCT  6815.6  SCR  398.2  SC3  464.8  ST  3701 .8  SR 

RRT  -.0478  RRE  -.0445  RTF  .9888  CRT  .8008  CRS 

SC6  6827.3  R23  '.0029  R13  -.9888  lSA  4035.3  MSA 

SCI  6815.7  SC2  397.8  THA  179.84  ELI  3711.9  El2 


342.2  SS  1583.8 
-.7799  CST  '.9994 
21  I .9  SSA  12.6 
204.4  ALF  4.25 


248 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  29  1968 


FlICHT  time  70.00 


ARRIVAL  CATE  FE6  7 1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85 

RP  107.58  LAP  1.37  LOP  100.27 

RC  90.872  Gl  1 .69  CP  '.61 

planetocentric  conic 
C3  366.575  VHL  19.146  CLA  2.69  PAL 


OISTANCE  127.258 

VL  15.325  CAL  31.92  A7l  ST.51MCA  33.45  SNA  84.65  ECC  .82030  INC  2.4947  VI  30.196 

VP  30.053  CAP  -53.59  A7P  87.92  TAL  l7l.?9  TAP  205.24  RCA  15.25  APO  154.45  V2  35.225 

7AL  64.00  ZAP  35.86  ETS  177.44  ZA£  131.31  ETE  185.30  2AC  52.38  ETC  159.71  CLP  35.85 


LNCH  ATMTH 

LNCH  ' 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 

37 

5 

2894.48 

'28.31 

88.73 

90.00 

19 

15 

2 

5371 .68 

27.83 

245.52 

100.00 

7 

59 

40 

2628.06 

'29.89 

69.16 

100.00 

20 

35 

7 

5113.33 

29.41 

226.34 

no. 00 

9 

10 

48 

2405.46 

'34.18 

52.29 

110.00 

21 

40 

29 

4908.70 

33.68 

210.29 

1.94  RAO  6572.0  VEL  22.088  PTM  3.24  VHP  29.689  OPA 
INJ  RT  ASC  INJ  AZMTH 


'19.40  RAP  319.68  ECC  7.0329 


268.31 

265.45 

268.33 

265.28 

268.36 

264.75 


89.35 

84.57 

89.47 

84.37 

89.78 

83.76 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 25  19 

2294.5 

'28.10 

80.07 

20  44  33 

4771.7 

26.79 

237.00 

8 43  29 

2028.1 

'29.64 

60.36 

22  0 20 

4513.3 

28.31 

217.71 

9 50  53 

1805.5 

'33.83 

43.06 

23  2 18 

4308.7 

32.45 

201 .27 

differential  corrections 
toe  '.9288  TRA'^.2 
roe-1.3491  RRA  .1 
FOE  .3832  FRA  .1 
6CE  1 .6380  BRA  2.3138  8C3 

LAUNCH  DATE  NOV  29  1968 


HELIOCENTRIC  CONIC 

66.85 
1.55  LOP  103.51 
-.63 

PLAJCTOCENTRIC  CONIC 


TC3 

-.1087  BAU 

.5343 

SCT 

828.5  SCR 

456.8  SC3 

RC3 

-.0079  FAU 

.01091 

RRT 

-.0392  RRF 

.0348  RTF 

FC3 

-.0258  BSP 

2002 

see 

946.1  R23 

.0001  R13 

BC3 

.1090  FSP 

-48 

SCI 

828.8  SC2 

456.3  THA 

23.4 

-.6203 

.6204 

178.22 


OR6IT  DETERMINATION  ACCURACY 


FLICHT  TIME  72.00 


ST 

341.5 

SR 

408.7 

SS 

341  .5 

CRT 

.7141 

CRS 

.7722 

CST 

.994  5 

LSA 

591.7 

MSA 

223.4 

SSA 

14.0 

Eli 

494.6 

El2 

197.6 

alf 

52.10 

ARRIVAL 

DATE 

FEB 

9 1969 

RL 

147 

.55 

LAL 

.00 

RP 

107 

.56 

LAP 

1 .55 

RC 

88.' 

659 

ol 

1.96 

DISTANCE  132.609 

VL  16.131  CAL  30.36  A7L  87,41  HCA  36.69  SMA  86.25 

VP  30.479  CAP  '51.21  ATP  87.92  TAL  170.87  TAP  207.56 

TAL  62.62  TAP  34.32  ETS  177.45  TAE  13J.J7  £TE  185.67 


C3  337.031 

VHL 

18. 

.358 

OLA  3.49 

RAL  3.11 

RAO  6571 .! 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

35 

46 

2910.35 

-28.29 

89.89 

90.00 

19 

25 

38 

5337.84 

27.59 

243.07 

100.00 

7 

58 

44 

2642.72 

'29.87 

7D.25 

100.00 

20 

45 

21 

5080.70 

29.16 

223.95 

110.00 

9 

JO 

44 

2417.41 

-34.18 

53.23 

110.00 

21 

49 

51 

4878.77 

33.43 

207.99 

differential  CORRECTIONS 
TOE  -.9354  TRA'2.2 
ROE'1.3091  RRA  .< 

FOE  .3993  FRA  .1 
60E  1.6089  8RA  2.: 


TC3 

-.1162 

6AU 

.5252 

RC3 

-.0091 

FAU 

.01092 

FC3 

-.0281 

BSP 

2132 

0C3 

.1166 

FSP 

-52 

INJ  RT  ASC 
269.21 
265.52 
269.25 
265.31 
269.33 
264.68 

MIO'COURSe  EXECUTION  ACCURACY 
SCT  867.1  SCR  462.7  SC3  25.3 


PTH  3.21 
INJ  ATMTH 
88.77 
83.37 
86.89 
83.13 
89.23 
82.42 


VHP  28.632 
INJ  time 

7 24  16 
20  54  36 

8 42  47 
22  10  1 

9 51 
23  11 


I 

10 


RRT  '.0396  RRF 
SCO  982.8  R23 
SC]  867.3  SC2 


.0354  RTF  '.6390 
.0000  R13  .6391 

462.2  THA  178.31 


zee  .79468  INC  2.5915  VI  30.196 

RCA  17.71  APO  154,79  V2  35.232 

TAC  54.00  ETC  160.21  CLP  34.32 

OPA  '18.93  RAP  321.41  ECC  6.5467 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2310.3  '28,16  81.23 

4737.8  26.39  234.61 

2042.7  '29,71  61.45 

4480.7  27.91  215.37 

1817.4  '33.90  43.99 

4278.8  32.02  199.04 

ORB IT  determination  ACCURACY 

ST  359.2  SR  413.6  SS  357.5 

CRT  .7125  CRS  .7731  CST  .9943 

USA  612.3  MSA  229.6  SSA  .14.3 

ELI  507,9  EL2  205.2  ALF  50.62 


LAUNCH  CATE  NOV  29  1968 


HELIOCENTRIC  CONIC 


RL 

147.55 

LAL 

.00 

RP 

307.54 

LAP 

1 .72 

RC 

86.453 

GL 

2.25 

Planetocentric 

CONIC 

66.85 
.72  LOP  106.75 
-.65 


flight  time  74.00 
OISTANCE  138.090 

VL  16.890  gal  28.92  ATL  87.33  HCA  39.93  SMA  87.68 

VP  30.894  CAP  -48.97  ATP  87.95  TAL  169.94  TAP  209.88 

TAL  61.29  tap  32.81  ETS  177.47  TA£  131.09  ETE  186.06 


ARRIVAL  CATE  FES  11  1969 


C3  310.039  VHL  17.608  CLA  4.28  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 34 

19 

2925.49 

-28.27 

91.00 

90.00 

19  36 

0 

5303.74 

27.30 

240.62 

100  .00 

7 57 

40 

2656.65 

-29.85 

Jl  .28 

100.00 

20  55 

21 

5047.81 

28.87 

221.55 

no. 00 

9 10 

31 

2428.66 

-34.16 

54.10 

110.00 

21  58 

59 

4848.57 

33.14 

205.68 

4.23  RAC  6571.8  VEL  20.769  PTH  3.18  VHP  27.611 
INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


ECC  .76885  INC  2.6745  Vl  30 . 1 96 
RCA  20.27  APO  155.09  V2  35.238 
TAC  55.65  ETC  160.69  CtP  32.80 

CPA  '18.45  RAP  323.17  ECC  6.1025 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


270.01 

265.53 
270.07 
265.28 
270.20 

264.53 


88.22 
82.17 
88.35 
81.90 
88.71 
81 .08 


7 23  4 

21  4 24 

8 41  56 

22  19  28 

9 50  59 
23  19  48 


2325.5 

4703.7 

2056.7 

4447.8 
1828.7 

4248.6 


-28.21 
25,94 
'29.76 
27.45 
'33.96 
31  .55 


82.33 
232.21 
62.48 
213.03 
44  .86 
196.81 


DIFFERENTIAL  CORRECTIONS 
TOE  -.9420  TRA-Z.i 
ROE- 1.2688  RRA  .i 
FOE  .4157  FRA  .i 


LAUNCH  DATE  MOV  29  1968 


TC3 

-.1239 

6AU 

.5153 

RC3 

-.0103 

FAU 

.01095 

FC3 

-.0306 

BSP 

2266 

6C3 

.1243 

FSP 

-58 

HELIOCENTRIC  CONIC 

66.85 

1.88  LOP  109.99 

'.66 

Planetocentric  conic 
C3  285.343  VHL  16.892  OLA  5.06  RAL 


Rl 

147.55 

LAL 

.00 

RP 

107.53 

LAP 

1 .88 

RC 

84.254 

GL 

2.54 

mid-course  EXECUTION  ACCURACY 
SCT  907.2  SCR  467.9  SC3  27.2 
RRT  '.0599  RRF  .0358  RTF  '.6572 
see  1020.8  R23  -.0001  R13  .6573 

SCI  907.5  SC2  467,4  THA  178.40 

flight  time  76.00 


OISTANCE  143.695 

VL  17.604  CAL  27.59  ATL  87.25  HCA  43.18  SHA  89.13 

VP  31,296  CAP  '46.84  ATP  88.00  TAL  169.03  TAP  212.20 

TAL  60.01  TAP  31.32  ETS  JT7.47  TAE  131.09  ETE  186.46 


ORBIT  determination  ACCURACY 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

32  43 

2939.92 

-28 .23 

92.05 

90.00 

19 

46  9 

5269.34 

26.96 

238.16 

100.00 

7 

56  26 

2669.87 

-29.82 

72.26 

100.00 

21 

5 7 

5014.62 

28.53 

219.14 

■ no.oo 

9 

10  8 

2439.20 

-34.14 

54.93 

no. 00 

22 

7 54 

4818.05 

32.79 

203.37 

5.30  RAO  6571.7  VEL  20.166  PTH  3.15  VHP  26.623 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


differential  CORRECTIONS 
TOE  '.9488  TRA'2.2723  TC3  -.1318  BAU  .5048 

ROE-1.2285  RRA  .6439  RC3  -.0117  FAU  .01098 

FOE  .4324  FRA  .8362  FC3  -.0353  BSP  2409 

BOE  1.5522  BRA  2.3618  BC3  .1323  FSP  ’ -63 


270.73 

265.47 

270.80 

265.18 

270.97 

264.33 


SCT  949.0  SCR 
RRT  -.0400  RRF 
see  1060.1  R23 
SCI  949.2  SC2 


87.69 

80.99 

87.83 

80.67 

88.23 

79.75 


7 21  43 

21  13  59 

8 40  56 

22  28  42 

9 50  48 

23  28  12 


472-5  SC3  29.3 
.0361  RTF  -.6747 
-.0003  RJ3  .6748 
472.0  THA  178.49 


ST 

377.6 

SR 

418.0 

SS 

373.8 

CRT 

.7110 

CRS 

,7740 

CST 

.9941 

LSA 

633.6 

MSA 

235.4 

SSA 

14.5 

ELI 

521  .6 

El2 

212.8 

alf 

49.07 

ARRIVAL 

CATE 

FEB 

13  1963 

ECC 

-74297 

INC 

2.7470 

VI 

30.196 

RCA 

22.91 

APO 

155.35 

V2 

35.243 

TAC 

57.33 

ETC 

161.14 

CLP 

31  .32 

OPA 

'17.94 

RAP 

324 . 94 

ECC 

5.6960 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

2339.9 

'28.25 

83.39 

4669.3 

25.43 

229.82 

2069.9 

'29.80 

63.46 

4414.6 

26.95 

210.70 

1839.2 

-34.01 

45.68 

4218.1 

31 .03 

194 .59 

ORBIT  DETERMINATION  ACCURACY 

ST 

397.0 

SR 

421  .8 

SS 

390.5 

CRT 

.7096 

CRS 

.7748 

CST 

.9938 

LSA 

655.6 

MSA 

241  .0 

SSA 

14.7 

Eli 

535  .8 

El2 

220.3 

AlF 

47.44 

249 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  ( VOL.  4.  1968-69  > 


LAUNCH  CATt  NOV  29 


Flight  nne  7a. oo 


ARRIVAL  CATE  FE6  15  1969 


heliocentric  conic 

RL  J47.55  LAl  .00  LOL  66. H5  VL  18.276 

RP  107.51  LAP  2.04  LOP  113.23  VP  31.684 

RC  82.065  Cl  2.84  OP  -.68  7al  58,78 

PLANE TOCENTRIC  CONIC 


DISTANCE  149,414 

CAL  26,35  A7L  87.19  HCA  46.42  SMA  90.59  ECC  .7j7l9  INC  2.8114  VI  30.196 

CAP  -44.82  47P  88.06  TAt  168.11  TAP  214.54  RCA  25.62  APO  155.57  V2  35.247 

ZAP  29.86  ETS  177.47  7AE  131.15  ETE  186.89  ZAC  59.04  ETC  I6J.58  CLP  79,85 


C3  262.721 

VHL  16.209 

CLA  5.83 

RAL  6.32 

RAO  6571.5 

VEL  19.597 

PTm  3.12 

VHP  25.667 

OPA  -17.41 

RAP  326.72 

ECC  5.3237 

LNCH  A7HTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTh 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 30  57 

2953,66 

-28.19 

93.06 

271 .34 

87.19 

r 20  10 

2353.7 

-28.28 

84.39 

90.00 

19  56  5 

5234 . 58 

26.56 

235.69 

265.34 

79.81 

21  23  20 

4634.6 

24.89 

227.42 

100.00 

7 55  3 

2682,40 

-29.79 

73.19 

271.43 

87.34 

8 39  45 

2082.4 

-29.84 

64 .39 

100.00 

21  14  40 

4981 .08 

28.14 

216.72 

265.02 

79.46 

22  37  41 

4381 .1 

26.39 

208 . 36 

110.00 

9 9 37 

2449.04 

-34.12 

55.69 

271 .65 

87.77 

9 50  26 

1849.0 

-34.05 

46.45 

110.00 

22  16  36 

4787.20 

32.39 

201.05 

264 .06 

78.43 

23  36  23 

4187.2 

30.46 

192.36 

differential  CORRECTIONS 


MIO-COtlRSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACV 


TDE  - 

.9554 

TRA* 

'2.2951 

TC3 

-.1399 

0AU 

.4935 

SCT 

992.3  SCR 

*76.5 

SG3 

31.6 

ST 

417.2 

SR 

425.1 

ROE-1 

.1880 

RRA 

.6219 

RC3 

-.0133 

FAU 

.01104 

RRT 

-.0399  RRT 

.0362  RTF 

-.6916 

CRT 

.7082 

CRS 

.7757 

FOE 

.4494 

FRA 

.8654 

FC3 

-.0364 

BSP 

2563 

see 

1100.8  «23 

-.0004 

R13 

.6917 

LSA 

678.2 

MSA 

246,2 

60E  1 

.5245 

BRA 

2.3779 

6C3 

.1405 

FSP 

-69 

SGI 

992.6  SC2 

476.0 

THA 

178.57 

ELI 

550.5 

EL2 

227.5 

LAUNCH  DATE  NOV  29  1968 


flight  time  80.00 


ARRIVAL  DATE  FE6  17  1969 


HELIOCENTRIC  CONK 


DISTANCE  155.243 


RL  147.55 

LAL  .00 

La  66.85 

VL  18.909 

gal  25.29 

A7L  87.13 

HCA 

49.67 

SMA  92.07 

ECC  .69163 

INC 

2.8691 

VI 

30.196 

RP  107.50 

LAP  2.19 

LOP  116.48 

VP  32.058 

GAP  -4e.89 

ATP  88.14 

tal 

167.21 

TAP  216.88 

RCA  28 . 39 

APO 

155.75 

V2 

35.251 

RC  79.887 

Gl  3.16 

OP  -.70 

ZAL  57.59 

7AP  28.41 

ETS  177,46 

TAE 

131.29 

ETE  187.34 

TAC  60.76 

ETC 

161 .99 

CLP 

' 28.40 

PLANETOCENTRIC  CONIC 

C3  241 .978 

VHL  15.556 

OLA  6.59 

RAl  7.30 

RAO  6571 .4 

VEL  19.060 

PTH 

3.08 

VHP  24.740 

OPA  -16.86 

RAP 

328.52 

ECC 

4 .9823 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 29  1 

2966.73 

-28.14 

94.01 

271 .87 

86.71 

7 18  28 

2366.7 

-28.30 

85.35 

90.00 

20  5 49 

5199.43 

26.12 

233.21 

265.16 

78.65 

21  32  29 

4599.4 

24.29 

225  .02 

100.00 

7 53  30 

2694 .24 

-29.74 

74,07 

271  .^7 

86.88 

8 38  24 

2094.2 

■29.86 

65.27 

100.00 

21  24  2 

4947.15 

27.69 

214.30 

264.80 

78.26 

22  46  29 

4347.1 

25.79 

206.02 

110.00 

9 8 55 

2458.20 

-34 .09 

56.41 

272.23 

87.35 

9 49  54 

1858.2 

■34.08 

47.16 

110.00 

22  25  5 

4755.96 

31.94 

198.72 

263.73 

77.13 

23  44  21 

4156.0 

29.84 

190.14 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1486 

BAU 

.4832 

SGT 

1039.4 

SCR 

479.8  SC3 

34  .0 

ST 

439.5 

SR 

427.9 

SS 

425.1 

RC3 

-.0150 

FAU 

.01109 

RRT 

-.0390 

RRT 

.0360  RTF 

-.7078 

CRT 

.7074 

CRS 

.7767 

CST 

.9934 

FC3 

-.0397 

BSP 

2650 

see 

1144.8 

R23 

-.0009  R13 

.7079 

LSA 

702.6 

MSA 

251  .1 

SSA 

15.1 

BC3 

.1494 

FSP 

-75 

SGI 

1039.6 

$02 

479.3  THA 

178.69 

Eli 

566.8 

EL2 

234.5 

ALF 

43.91 

LAUNCH  CATE  NOV  29  1968 


FlICHT  time  82.00 


ARRIVAL  CATE  FZ6  19  1969 


HELIOCENTRIC  CONIC 


distance  1 61. 173 


Rl  147.55 

UAL 

.00 

La  66.85 

VL  19.505 

CAL  24.09 

ATl  87.08 

HCA 

52.92 

SMA 

93.56 

ECC  .66640 

INC  2.9215 

VI  30.196 

RP  107.49 

LAP 

2.33 

LOP  1 19.73 

VP  32.416 

GAP  -41 .06 

ATP  88.24 

tal 

166.32 

TAP 

219.24 

RCA  31 .21 

APO  155.91 

V2  35.254 

RC  77.721  GL  3.48 

PLANETOCENTRIC  CONIC 

GP  -.72 

tal  56.46 

TAP  26.98 

ETS  177.43 

tae 

131.50 

ETE 

187.81 

TAC  62.51 

ETC  162.38 

CLP  26.98 

C3  222.942 

VHL 

14.931 

CLA  7.34 

RAl  8.23 

RAD  6571 .3 

VEL  18.554 

PTH 

3.05 

VHP 

23.842 

OPA  -16.30 

RAP  330.32 

ECC  4.6691 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

26  54 

2979.15 

'2B.09 

94.91 

272.30 

86.26 

7 

16  34 

2379.1 

-28.31 

86.26 

90.00 

20 

15  22 

5163.84 

25.61 

230.73 

264.92 

77.50 

21 

4J  26 

4563.8 

23.64 

222.61 

100.00 

7 

51  46 

2705.43 

-29.70 

74.90 

272.41 

86.45 

8 

36  52 

2105.4 

-29.88 

66.10 

100.00 

2l 

33  11 

4912.79 

27,19 

211 .87 

264.52 

77.07 

22 

55  4 

4312.8 

25.14 

203.67 

110.00 

9 

8 4 

2466.68 

-34.06 

57.07 

272.71 

86.96 

9 

49  II 

1866.7 

-34.11 

47.82 

110. DO 

22 

33  25 

4724.30 

31.44 

196.39 

263.35 

75.83 

23 

52  7 

4124.3 

29.17 

187.92 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TC3 

-.1578 

BAU 

.4731 

SCT 

1089.4 

SCR 

482.4 

SC3 

36.7 

ST 

463.4 

SR 

450.0 

SS 

443.4 

RC3 

-.0168 

FAU 

.01115 

RRT 

-.0376 

RRT 

.0356 

RTF 

-.7233 

CRT 

.7072 

CRS 

,7778 

CST 

.9933 

FC3 

-.0433 

BSP 

2708 

see 

1191.5 

R23 

-.0018 

R13 

.7234 

LSA 

728.5 

MSA 

255.5 

SSA 

15.3 

0C3 

.1587 

FSP 

-81 

SCI 

1089.6 

SG2 

482.0 

THA 

178.81 

ELI 

584.4 

El2 

241 .1 

ALF 

41.98 

LAUNCH  DATE  NOV  29  1968 


Flight  time  84. oo 


arrival  CATE  Fee  2I  1969 


HELIOCENTRIC  CCNlC 


DISTANCE  167.200 


RL  147.55 

LAL 

.00 

La 

66.85 

VL  20 .065 

CAL  23.05 

ATl  87.03 

HCA 

56.16 

SMA  95.05 

ECC  ,64159 

INC 

2.9697 

VJ 

30.196 

RP  107.48 

LAP 

2.47 

LOP  122.97 

VP  32.759 

GAP  -39.31 

ATP  88.35 

tal 

165.44 

TAP  221 .61 

RCA  34.07 

APO 

156.03 

V2 

35.256 

RC  75.571 

CL 

3.83 

GP 

-.75 

7Al  55.37 

7AP  25.58 

ETS  177.39 

TAE 

131.79 

ETE  188.31 

ZAC  64.28 

ETC 

162.76 

CLP 

25.57 

PLANETOCENTRIC  CONIC 

C5  205.471 

VHL 

14.334 

OLA 

8.09 

RAl  9.12 

RAO  6571 .2 

VEL  18.077 

PTH 

3.01 

VHP  22.972 

OPA  -15.71 

RAP 

332 . 1 3 

ECC 

4.3815 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

24  37 

2990 

.97 

-28.03 

95.77 

272.63 

85.83 

7 14  28 

2391 .0 

'28.32 

87.12 

90.00 

20 

24  44 

5127 

.76 

25.06 

228.23 

264.62 

76.36 

21  50  12 

4527.8 

22.94 

220.20 

100.00 

7 

49  52 

2716.01 

-29.65 

75.68 

272.76 

86.04 

8 35  8 

2116.0 

■29.89 

66.89 

100.00 

21 

42  10 

4877.95 

26.64 

209.43 

264.19 

75.90 

23  3 28 

4278.0 

24.4  3 

201 .32 

110.00 

9 

7 2 

2474 

.52 

-34.03 

57.68 

273.09 

86.60 

9 48  16 

1874.5 

34.13 

48 .44 

110.00 

22 

41  29 

4692.20 

30.88 

194.06 

262.91 

74.55 

23  59  42 

4092.2 

28.45 

185.70 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

1 .0108 

TRA-2.3956  TC3 

-.1719 

BAU 

.4749 

SGT 

1158.2  SCR 

484.2  SG3 

39.6 

ST 

497.7 

SR 

431  .4 

SS 

464.5 

ROE- 

1 .0661 

RRA  .5537  RC3 

-.0188 

FAU  .OHIO 

wr 

-.Oyi2  RRF 

.0336  RTF 

-.7375 

CRT 

.7115 

CRS 

.7796 

CST 

.9937 

FOE 

.5079 

FRA  .9607  FC3 

-.0468 

BSP 

2211 

SOB 

1255.4  R23 

-.0057  R13 

.7375 

LSA 

763.1 

MSA 

258.9 

SSA 

15.7 

0OE 

1 .4691 

BRA  2.4588  6C3 

.1729 

FSP 

-81 

SCI 

1158.3  SC2 

483.9  THA 

179.10 

Eli 

610.5 

El2 

247.1 

AtF 

39.30 

250 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  1 


LAUNCH  CATE  NOV  29 


flight  time  ae.oo 


arrival  cate  FEB  1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66. B5 

RP  107.48  LAP  ^.59  LOP  \26.2Z 

RC  73.439  CL  4.18  OP  -.78 

planetocentric  conic 
C3  189.374  VHL  13.761  ClA  8.83 


DISTANCE  173.308 

VL  ^0.593  CAL  22,0e  A7L  86.99  HCA  59.41  SMA  96.53 

VP  33.086  CAP  -37.64  A7P  88.47  TAL  164.58  TAP  723.99 

7Al  54,34  ZAP  24,18  ETS  177.34  7AE  132.16  ETE  188.83 


ECC  .61723  INC  3.0143  VI  30.196 
RCA  36.95  APO  156.11  V2  35.258 
7AC  66.07  ETC  163.11  ClP  24.17 


RAl  9.96 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 22  7 

3002.14 

-27.98 

96.59 

90.00 

20  33  55 

5091 .15 

24.45 

T25.72 

100.00 

7 47  46 

2725.91 

-29.60 

76.42 

100.00 

2I  50  57 

4842.61 

26.03 

206.98 

110.00 

9 5 49 

2481 .67 

-34.00 

58. T4 

110.00 

22  49  24 

4659.62 

30.27 

191.72 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.43 

7 12  9 

2402.1 

-28.32 

87.94 

75.25 

21  58  46 

4491 ,2 

22.18 

217.78 

85.66 

8 33  12 

2125.9 

-29.89 

67.62 

74.75 

23  11  40 

4242.6 

23.68 

198.97 

86.27 

9 47  10 

1881  ,7 

-34.15 

48.99 

73.30 

24  7 3 

4059.6 

27.68 

183.48 

differential  corrections 


ORBIT  determination  ACCURACV 


TC3 

-.1680  BAU 

.4288 

RC3 

-.0212  FAU 

,01158 

FC3 

-.0529  BSP 

3863 

BC3 

.1694  FSP 

-105 

LAUNCH  DATE  NOV  29  1968 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85 

RP  107.48  LAP  2.71  LOP  129.47 

RC  71.328  CL  4.55  CP  -.80 

PLANETOCENTRIC  CONIC 


2.98  VHP  22.126  DPA  -15.11  RAP  333.95  ECC  4.1 166 

INJ  RT  ASC 
272.86 
264.26 
273.01 
263.79 
273.37 
262.42 

MID-COURSE  EXECUTION  ACCURACV 
SGT  1164. 4 SCR  485.6  SC3  42.4 

RRT  -.0430  RRT  .0364  RTF  -.7539 

see  1261.6  R23  .0028  R13  .7540 

SCI  1164.6  SG2  485.0  THA  178.76 

flight  time  88.00 

DISTANCE  179.506 

VL  21 .090  GAL  21.12A7L  86.94  HCA  62.66  SHA  98.00 

VP  33.399  GAP  -36.03  ATP  88.60  TAL  163.74  TAP  226,40 

TAL  53.35  TAP  22.80  ETS  177.26  TAE  132.61  ETE  189.39 

PTH  2.94  VHP  21 .306 

INJ  ATMTH  INJ  TIME 


C3  174.613 

VHL  13.214 

OLA  9.57 

RAL  10.75 

RAO  65 70. 9 

VEL  17.203 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90,00 

6 19  25 

3O12.0T 

-27.92 

97.36 

273.01 

90,00 

20  42  57 

5053.96 

23.76 

223.20 

263.65 

100,00 

7 45  28 

2735.31 

-29,55 

77.11 

273.16 

100.00 

21  59  35 

4606.73 

25.36 

204.52 

263.35 

110,00 

9 4 24 

2466 .26 

-33.97 

56.75 

273.56 

110,00 

22  57  8 

4626.53 

29.60 

169.36 

261.66 

85.04 

74.16 

85.30 

73.62 

85.97 

72.06 


7 9 38 

22  7 11 

8 31  3 

23  19  42 

9 45  52 

24  14  15 


ST 

497.1 

SR 

432.5 

5S 

477.3 

CRT 

.6964 

CRS 

.7789 

CST 

.9918 

LSA 

769.5 

MSA 

263.0 

SSA 

15.4 

ELI 

606.5 

El2 

252.9 

alf 

39.34 

ARRIVAL 

DATE 

FEB 

25  1969 

ECC 

.59345 

INC 

3.0560 

VI 

30.196 

RCA 

39.64 

APO 

156.16 

V2 

35.259 

TAC 

67.66 

ETC 

163.45 

CLP 

22.79 

DPA 

-J4.49 

RAP 

335.77 

ECC 

3,8737 

PO  ' 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

24)2.6 

- 

28.31 

88.72 

4454.0 

2135.3 
4206.7 

1888.3 
4026.5 


21  .38 
-29.89 
22.87 
-34.16 
26.86 


215.35 
68.32 
196.61 
49.51 
181 .26 


DIFFERENTIAL  CORRECTIONS 
TOE  -.9773  TRA-2.3870  TC3  -.1795 
ROE  -.9859  RRA  .5062  RC3  -.0236 
FOE  .5416  FRA  1.0195  FC3  -.0577 
BOE  1,3882  BRA  2.4401  0C3  ,1810 

LAUNCH  DATE  NOV  29  1968 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85  VL 

RP  107.48  LAP  2.83  LOP  132.72  VP 

RC  69.241  CL  4.94  CP  -.84  TAL 

Planetocentric  conic 
C3  161.036  VHL  12.690  CLA  10.30  RAL 


ORBIT  OE termination  ACCURACY 


8AU  .4226 
FAU  .01164 
6SP  3696 

FSP  -no 


21  .557  CAL 
33.696  GAP 
52.41  TAP 


SGT  J227.3  SGR 
RRT  -.0385  RRF 
SG6  1320.0  R23 
SGJ  1227.5  SG2 

Flight  time 


20,22  AZL 
-34.50  ATP 


466.0  SG3  45.7 

ST 

528.1  SR 

432.7 

.0347  RTF  -.7671 

CRT 

.7008  CRS 

.7805 

.0003  R13  .7671 

LSA 

801  .9  MSA 

266.5 

465.5  THA  178.97 

ELI 

632.2  El2 

257.8 

90.00 

ARRIVAL 

CATE 

,778 

J HCA  65.91  SMA  99.47 

ECC 

.57026  INC 

3.0954 

1 TAL  162.91  tap  228.82 

RCA 

42.75  APO 

156.19 

5 TAE  133.16  ETE  189.98 

TAC 

69.69  ETC 

163.77 

FEB  27  1969 


VI 


50.196 
35.259 
21  .42 


LNCH  ATMTH 

I 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

6 

16 

29 

3023.01 

-27.85 

98.10 

90.00 

20 

51 

50 

5016.20 

23.05 

220.67 

100.00 

7 

42 

56 

2744.17 

-29.50 

77.76 

100.00 

22 

8 

4 

4770.27 

24.64 

202.05 

110.00 

9 

2 

48 

2494.28 

-33.94 

59.22 

110.00 

23 

4 

42 

4592.92 

28.87 

107.03 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  29  1968 


TC3 

-.1880 

BAU 

.4086 

RC3 

-.0262 

FAU 

,01162 

FC3 

-.0635 

BSP 

3871 

BC3 

.1898 

FSP 

-120 

HELIOCENTRIC  CONIC 


RL 

147.55 

LAL 

.00 

RP 

107.48 

LAP 

2.93 

RC 

67.184 

GL 

5.34 

PLANETOCENTRIC  CONIC 

C3 

148.550 

VHL 

12.188 

LNCH  ATMTH 

LNCH  TIME 

90.00 

6 

13  19 

90.00 

21 

0 36 

11.50  RAO  6570.8  VEL  16.804  PTH  2.90  VHP  20.511 
INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
273.05  84.68  7 6 52 

263.39  73.09  22  1 5 2? 

273.22  84.96  8 28  41 

262.86  72.51  23  27  34 

273.65  85.69  9 44  22 

261.29  70.84  24  21  15 

MID-COURSE  EXECUTION  ACCOf^ACY 
SGT  1281.9  SGR  485.6  SC3  49.2 

RRT  -.0368  RRF  .0336  RTF  -.7802 

SGB  1370.8  R23  -.0001  R13  .7802 

SGI  1282.1  SG2  485.3  THA  179.07 


flight  TIME  92,00 

DISTANCE  192.122 
19.37  ATL  86.87  MCA 


DPA  -13.85  RAP  337.60  ECC  3.6502 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2423,0 

4416.2 

2144.2 

4170.3 

1894.3 
3992.9 


-28.30 

20.52 

-29.89 

22.01 

-34.17 

25.98 


89,46 

212.92 

68.98 
194.24 

49.98 
179.04 


ORBIT  DETERMINATION  ACCURACY 


21 ,997  GAL 


69.15  SMA  100.92 


00  LOL  66.85  VL 

VP  33.978  GAP  -33.02  ATP  88.88  TAL  162.11  TAP  231 .26 
TAL  51.52  ZAP  20,00  ETS  177.01  TAE  133.80  ETE  190.61 


-.87 


100.00  7 40  1 

100.00  22  16  2 

110.00  90! 

110.00  23  12 

differential  CORRECTIONS 
TDE  -.9932  TRA-2.4222  TC3  -.1966 
ROE  -.9061  RRA  .4591  RC3  -.0290 
FOE  .5840  FRA  1.0880  FC3  -.0700 
BOE  1.3444  BRA  2.4654  BC3  .1988 


RAL  12.20  RAO  6570.6  VEL  16.428  PTH  2.87  VHP  19.738 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
273.01  84.33  7 3 52 

262.88  72.05  22  23  34 

273.19  84.63  8 26  4 

262.31  71.43  23  35  18 

273.65  85.44  9 42  39 

260.65  69.66  24  28  6 

MID-COURSE  EXECUTION  ACCURACY 

BAU  .3947  SCT  1339.3  SGR  484.5  SG3  53.0 

FAU  .01201  RRT  -.0345  RRF  .0321  RTF  -.7927 

BSP  4027  see  1424.2  R23  -.0007  R13  .7927 

FSP  -130  SGI  1339.4  SC2  484.2  THA  179.18 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3032.75 

-27.79 

96.81 

4977.78 

22.27 

218.13 

2752.56 

-29.45 

78.36 

4733.20 

23.86 

199.58 

2499.77 

-33.91 

59.64 

4558.76 

28.08 

184.68 

ST 

554,5 

SR 

432.2 

SS 

518.4 

CRT 

.7005 

CRS 

.7818 

CST 

.9917 

LSA 

830.9 

MSA 

268.9 

SSA 

15.8 

ELI 

652.3 

El2 

262.2 

alf 

35.11 

ARRIVAL 

DATE 

MAR 

1 1969 

ECC 

.5477) 

INC 

3 . 1 328 

VI 

30.196 

RCA 

45.64 

APO 

156.19 

V2 

35.258 

TAC 

7l  ,53 

ETC 

164 .07 

CLP 

20.07 

DPA 

-13.20 

RAP 

359.42 

ECC 

5.4448 

PO 

CST  TIM 

INJ 

; 2 LAT 

INJ 

2 LONG 

2432.8 

- 

28.28 

90.18 

4377.8 
2152.6 
4133.2 

1899.8 

3958.8 


19.61 
-29.88 
21 .10 
-34.17 
25.05 


210.47 
69.60 
191 .87 
50.41 
176.82 


ORBIT  DETERMINATION  ACCURACV 


ST 

582.5 

SR 

431  .0 

SS 

539.4 

CRT 

.7007 

CRS 

.7832 

CST 

.9915 

LSA 

861  .7 

MSA 

270.8 

SSA 

16.0 

Eli 

674.2 

El2 

265.7 

alf 

33.21 

251 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  29  1 96«?  FLIGHT  TIME  94.00  ARRIVAL  CATE  MAR  3 1969 

heliocentric  conic  CISTANCE  198.530 

RL  J47.55  LAt  .00  LOL  66.85  VL  22.410  CAL  18.55  A7L  86.83  HCA  72.40  5HA  102.54  ECC  .52584  INC  3.1686  VI  30.196 

RP  107.48  lap  3.02  LOP  139.22  VP  34.245  CAP  -3l.6l.A7P  89.04  TAL  161.33  TAP  233.73  RCA  48.53  APO  156.16  V2  35.257 

RC  65.159  CL  5.76  CP  -.91  7Al  50.68  7AP  18.74  ET5  1 76.82  7AE  134.54  ETE  191  .28  7AC  73.37  ETC  164,36  CLP  18.72 

PLANETOCENTRIC  CONIC 

C3  137.069  VHL  11.708  CLA  11.76  RAL  12.85  RAO  6570.5  VEL  16.075  PTH  2.83  VHP  18.988  OPA  -12.54  RAP  341 .25  ECC  3.2558 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 9 54 

3042.13 

-27.72 

99.49 

272.87 

84  .00 

7 

0 

36 

2442.1 

28.27 

90.86 

' 90.00 

21  9 14 

4938,69 

21 .43 

215.57 

262.33 

71,03 

22 

31 

33 

4338.7 

18.64 

208.01 

100.00 

7 37  13 

2760.55 

-29.40 

78.97 

273.06 

84.35 

8 

23 

13 

2160.5 

29.87 

70.20 

100.00 

22  24  37 

4695.51 

23,02 

197.09 

261.73 

70.38 

23 

42 

52 

4095.5 

20.13 

189.48 

110.00 

8 58  57 

2504.78 

-33.89 

60.03 

273.55 

85.22 

9 

40 

42 

1904.8 

34.18 

50.80 

I 

110.00 

23  19  22 

4524.03 

27.24 

182,33 

259.98 

68.^ 

24 

34 

46 

3924 .0 

24.07 

174.60 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

CRB IT  DETERMINATION  ACCURACY 

1 

TCE-I .0011 

TRA-2.4373 

TC3  -.2050 

BAU  .3803 

SCT  1398,2  SCR 

482.7  SC3 

57.1 

ST  611.4 

SR 

429.2 

SS 

561  .J 

■ 

ROE  -.8667 

RRA  .4357 

RC3  -.0320 

FAU  .01223 

RRT  - 

.0319  RRT 

.0304  RTF  - 

.8045 

CRT  .7010 

CRS 

.7848 

CST 

.9913 

FOE  .6081 

FRA  1.1239 

FC3  -.0772 

BSP  4203 

SC6  1479.1  R23  - 

.0013  R13 

.8045 

LSA  893.7 

MSA 

272.0 

SSA 

16.1 

BOe  1 .3241 

BRA  2.4759 

BC3  .2075 

FSP  -141 

SCI  1398.3  SC2 

482.4  THA  179,28 

ELI  697.1 

El2 

268  .4 

ALF 

31  .36 

LAUNCH  DATE  NOV  29  1968 

FLIGHT  TIME 

96.00 

arrival  date 

MAR 

5 1969 

: 

HELIOCENTRIC  CONIC 

distance  ap4. 

998 

I 

RL  147.55 

LAL  .00 

LOL  66.85 

VL  22.799 

CAL  17.76 

A2L  86.80  HCA  75.65 

SMA 

103,75 

ECC  .50467 

INC 

3.2031 

Vl 

30.196 

- 

RP  107,49 

LAP  3.10 

LOP  142.47 

VP  34.499 

CAP  -30.25 

ATP  89.21 

TAL  160.57 

TAP 

256.22 

RCA  51.39 

APO 

156.11 

V2 

35.254 

1 

RC  63.173 

Cl  6.19 

CP  -.95 

TAL  49.90 

2AP  17.40 

ETS  176.58 

TAE  135.38 

ETE 

192.01 

TAC  75.22 

ETC 

164 .63 

CLP 

17.38 

PLAfCTOCENTRIC  CONIC 

C3  126.511 

VHL  11 .248 

Ola  12.48 

RAL  13.46 

RAO  6570.3 

VEL  15.743 

PTH  2.79 

VHP 

18.260 

DPa  -11 .87 

RAP 

343.08 

ECC 

3.0820 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

t TIME 

PO  CST  TIM 

IN- 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 6 13 

3(551 .20 

-27,66 

100.14 

272.64 

83,67 

6 

57 

4 

2451 .2 

28.25 

91 .52 

“ 

90.00 

21  17  47 

4898.90 

20.53 

213.00 

261.73 

70.05 

22 

39 

25 

4298.9 

17.62 

205.53 

e 

lOO.OO 

7 33  58 

2768.18 

-29.35 

79.53 

272.84 

84.04 

8 

20 

7 

2168.2 

- 

29.86 

70.76 

100.00 

22  32  42 

4657.15 

194.60 

261.10 

69.36 

23 

50 

19 

4057.2 

19.11 

187.09 

ilO.OO 

8 56  41 

2509.37 

-33.86 

60.39 

273.35 

85.01 

9 

38 

30 

1909,4 

- 

34.18 

51  .16 

i 

110.00 

23  26  29 

4488.73 

26.33 

179.99 

259.27 

67.37 

24 

41 

18 

3888.7 

23.03 

172.38 

: 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0067 

TRA-2.4481 

TC3 

-.2124 

BAU 

.5642 

SCT 

1456.9 

SCR 

480.0 

SC3 

61  .6 

ST 

640.3  SR 

426.5 

SS 

583.5 

ROE  -.8277 

RRA  .4125 

RC3 

-.0353 

FAU 

.01249 

RRT 

-.0296 

RRF 

.0286 

RTF 

-.8159 

CRT 

.7012  CRS 

.7864 

CST 

.9911 

FOE  .6523 

FRA  1.1608 

FC3 

-.0855 

BSP 

4437 

SC6 

1534.0 

R23 

-.0015 

R13 

.8159 

LSA 

926.2  MSA 

272.7 

SSA 

16.2 

BOE  1.3033 

BRA  2.4826 

BC3 

.2153 

FSP 

-154 

SCI 

1457.0 

SC2 

479.7 

THA 

179.37 

ELI 

720.3  El2 

270,3 

alf 

29.61 

LAUNCH  DATE 

NOV  29  1968 

Flight  ■ 

riME 

98.00 

ARRIVAL 

DATE 

MAR 

7 1969 

HELIOCENTRIC  CONIC  01  STANCE  21 1 .5! 9 

RL  147.55  LAl  .00  LOL  66.85  VL  23.164  CAL  17.01  A7L  86.76  HCA  78.90  SMA  105.13  ECC  .48421  INC  3.2367  VI  30.196 

RP  107.50  LAP  3.18  LOP  145.72  VP  34.738  CAP  -28.93  A7P  89.38  TAL  159.84  TAP  238.73  RCA  54  .23  APO  156.04  V2  35.251 

RC  61.231  CL  6.65  CP  -1.00  7AL  49.16  7AP  16.08  ETS  176.27  7AE  136.32  ETE  192.79  7AC  77.08  ETC  164.89  CLP  16.05 

PLANETOCENTRIC  CONIC 

C3  116.804  VHL  10.808  CLA  13.20  RAL  14.02  RAO  6570.2  VEL  15.432  PTH  2.76  VHP  17.553  DPA  -11.19  RAP  344.90  ECC  2.9223 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 2 15 

3060.06 

-27.59 

100.78 

272.32 

83.36 

6 53  15 

2460.1 

-28.22 

92.17 

90.00 

21  26  13 

4858.37 

19.56 

210.42 

261.10 

69.11 

22  47  12 

4258.4 

16.55 

203.04 

100.00 

7 30  28 

2775.54 

-29.29 

80.07 

272.54 

83.76 

8 16  43 

2175.5 

-29.85 

71  .31 

100.00 

22  40  41 

4618.12 

21.16 

192.09 

260.44 

68.38 

23  57  39 

4018.1 

18.04 

184.69 

IlO.OO 

8 54  U 

2513.59 

-33.85 

60.71 

273.07 

84.81 

9 36  4 

1913.6 

-34.18 

51  .49 

IlO.OO 

23  33  27 

4452.84 

25.37 

177,64 

258.52 

66.28 

24  47  40 

3852.8 

21 .95 

1 70 . 1 6 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

*1 .0128 

TRA'2.4573 

TC3 

-.2195 

BAU  . 3480 

SCT 

1517.8 

SCR 

476.5 

SC3 

66.4 

ST 

670.6 

SR 

423.2 

SS 

606,8 

ROE 

-.7892 

RRA  . 3895 

RC3 

-.0387 

FAU  .01279 

RRT 

-.0269 

RRF 

.0266 

RTF 

-.8267 

CRT 

.7017 

CRS 

.7882 

CST 

.9909 

FOE 

.6580 

FRA  1.1992 

FC3 

- .0948 

BSP  4673 

SOB 

1590.9 

R23 

-.0019 

R13 

.8267 

LSA 

960.4 

MSA 

272.7 

SSA 

16.3 

BOE 

1 .2840 

BRA  2.4879 

0C3 

.2229 

FSP  -168 

SCI 

1517.9 

SC2 

476.3 

THA 

179.46 

Eli 

745.1 

EL2 

271  .4 

alf 

27.90 

LAUNCH 

CATE  NOV  29  1968 

FLIGHT 

riME 

100.00 

arrival 

CATE 

MAR 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  218.090 

Rl  147.55  LAL  .00  LOL  66.85  VL  23.508  CAL  16.30  A2L  86.73  HCA  82.14  SMA  106.48  ECC  .46449  INC  3.2695  Vl  30.196 

RP  107.51  LAP  3.24  LOP  148,97  VP  34.964  GAP  -27.67  A7P  89.55  TAL  159.13  TAP  241  .27  RCA  57.02  APO  155.94  V2  35.248 

RC  59.338  Cl  7.12  CP  -1.04  7Al  48.47  7AP  14.75  ETS  175.87  TAC  137.38  £TE  193.65  7AC  78.95  ETC  165.13  CLP  14.72 

PLANETOCENTRIC  CONIC 


C3  107.882 

VHL 

10.387 

DLA  13.93 

RAL  14.54 

RAO  6570. 

1 VEL  15.140 

1 PTH  2.72 

VHP  16.867 

CPA  -10.50 

RAP 

346.73 

ECC 

2.7755 

LNCH  ATMTH 

LNCH  TIfC 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

57  58 

3068.80 

-27.52 

101.41 

271 .91 

83.05 

6 49 

6 

2468.8 

'28.20 

92.81 

90.00 

21 

34  36 

4817.09 

18.54 

207.82 

260.43 

68.21 

22  54 

53 

4217.1 

15.42 

200.54 

100.00 

7 

26  40 

2782.72 

-29.24 

80.60 

272.14 

83.49 

8 13 

3 

2182.7 

'29.83 

7l  .84 

100.00 

22 

48  34 

4578.40 

20.14 

189.58 

259. T4 

67.43 

24  4 

53 

3978.4 

16.91 

182.28 

IlO.OO 

8 

51  26 

2517.51 

-33.81 

61.02 

27e.70 

84.64 

9 33 

23 

1917.5 

'34 .18 

51  .79 

110.00 

23 

40  18 

4416.37 

24.35 

175.30 

257.74 

65.24 

24  53 

55 

3816.4 

20.81 

167.95 

5IFFCRENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

CR0IT  determination  accuracy 

TOE-1 .0186 

TRA- 

2.4638 

TC3  -.2258 

BAU  .3314 

SCT 

1580.0  SCR 

472.2  SC3 

71  .6 

ST  70 1.7 

SR 

419.1 

SS 

631  .2 

ROE  -.7511 

RRA 

,3670 

RC3  -.0424 

FAU  .01312 

RRT 

-.0239  RRF 

.0243  RTF  - 

.8370 

CRT  .7025 

CRS 

.7901 

CST 

.9906 

FOE  .6853 

FRA 

1 .2391 

FC3  -.1053 

BSP  4919 

SC6 

1649.1  R23  - 

.0023  R13 

.8370 

LSA  996.1 

H5A 

272.1 

SSA 

16.4 

BOE  1.2656 

BRA 

2.4910 

6C3  .2298 

FSP  -184 

SCI 

1580.1  SC2 

472.0  THA  179.55 

ELI  770.9 

El2 

27 j .5 

alf 

26.26 
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E;ARTH-VENUS  trajectories  <V0L  4 1968-69^ 


LAUNCH  DATE  NOV  29  1968 


flight  tine  102.00 


ARRIVAL  date  MAR  11  1969 


HELIOCENTRIC  CONIC 


RL 

147.55 

LAL 

.00 

LOL 

66.65 

VL 

23.830 

GAL 

RP 

107.52 

LAP 

3.29 

LOP 

152.23 

VP 

35.178 

GAP 

RC 

57.501 

GL 

7.61 

GP 

-1.10 

zal 

47.84 

ZAP 

PLANETOCENTRK  CONIC 
C3  99.686  VHL  9.984  OLA  14.65 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

53 

21 

3077.52 

-27.45 

102.04 

90.00 

21 

42 

55 

4775.02 

17.46 

205.21 

100.00 

7 

22 

34 

2789.81 

-29.18 

61.12 

100.00 

22 

56 

23 

4537,97 

19.07 

187.06 

110.00 

8 

46 

24 

2521 .22 

-33.79 

61.30 

110.00 

23 

47 

2 

4379.32 

23.26 

172.96 

DIFFERENTIAL  CORRECTIONS 


TDE- 

1,0277 

TRA- 

2.4712 

TC3  - 

.2327 

BAU 

.3162 

RDE 

-.7137 

RRA 

.3448 

RC3  - 

.0463 

FAU  .01347 

FDE 

.7150 

FRA 

1.2812 

FC3  - 

.1170 

BSP 

5102 

BOE 

1 .2512 

BRA 

2.4951 

BC3 

,2372 

FSP 

-199 

distance  224.704 

15.61  AZL  86.70  HCA  85.39  SNA  107.80 

-26.46  AZP  09.73  TAL  158.45  TAP  243.84 

13.43  ETS  175.35  ZAE  138.56  ETE  194,58 

RAL  15.00  RAD  6569.9  VEL  14,867  PTH  2.68  VHP  16.200 


271.42 
259.73 
271.66 
299.00 
272.24 
256.94 

mid-course  execution  accuracy 

SOT  1646.9 
RRT  -.0198 
SGe  1711.8 
361  1646.9 


ECC  .44550  INC  3.3010  VI  30.196 
RCA  59.78  APO  155.83  V2  35.243 
ZAC  80.82  ETC  165.36  ClP  13.39 

DPA  -9,80  RAP  340.54  ECC  2.6406 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


02.75 

6 

44 

39 

2477.5 

^-28.17 

93.45 

67.34 

23 

2 

30 

4175.0 

14.24 

198.01 

83.22 

8 

9 

4 

2189.8 

-29.01 

72.37 

66.53 

24 

12 

1 

3938.0 

15.73 

179.86 

84.47 

9 

30 

26 

1921.2 

-34.18 

52.08 

64.23 

25 

0 

1 

3779.3 

19.62 

165.73 

LAUNCH  DATE  NOV  29  1968 


467.0 

$63 

77.3 

ST 

735.8 

SR 

414.1 

SS 

657.1 

.0215 

RTF 

-.8466 

CRT 

.7043 

CRS 

.7923 

CST 

.9905 

-.0032 

R13 

.8466 

LSA 

1035.0 

MSA 

270.6 

SSA 

16.5 

466.9 

THA 

179.65 

ELI 

799.8 

elz 

270.5 

AlF 

24.62 

104.00 

ARRIVAL 

DATE 

MAR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85 

RP  107.54  lap  3.33  LOP  155.48 

RC  55.726  GL  8.12  GP 

planetocentric  conic 
C3  92.157  VHL  9.600  DLA  15.37 


DISTANCE  231.357 

VL  24.133  GAL  14.95  AZL  86.67  HCA  88.63  SNA  109.09 

VP  35.378  GAP  -25.28  AZP  89.92  TAL  157.81  TAP  246.44 

-1.16  ZAL  47.26  ZAP  12.12  ETS  174.66  ZAE  139.85  ETE  195.60 


ECC  .42727  INC  3.3337  VI  30.196 
RCA  62.48  APO  155.70  V2  35.230 
ZAC  82.69  ETC  165.57  CLP  12.06 


RAL  15.42  RAD  6569.8  VEL  14.612  PTH  2.65  VHP  15.554  DPA  -9.11  RAP  350,36  ECC  2,5167 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 48  23 
21  51  12 
7 18  8 

23  4 8 

0 45  6 

23  53  40 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

3006.35 

-27.37 

102.67 

270.85 

82.44 

6 39  50 

2486.3 

4732.14 

16.31 

202.50 

259.00 

86.53 

23  10  4 

4132.1 

2796.91 

-29.12 

61.64 

271.10 

82.95 

8 4 45 

2196.9 

4496.82 

17.93 

184.53 

258.25 

65.67 

24  19  5 

3896.8 

2524.00 

-33.76 

61.56 

271.71 

84.31 

9 27  11 

1924.8 

4341.89 

22.14 

170.63 

256.11 

83.27 

25  6 1 

3741.7 

-28.13 

13.00 

-29.79 

14.50 

-34.16 

18.30 


94.09 

195.47 

7Z.90 

177.42 

52.36 

163.52 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  29  1968 


TC3 

-.2377 

BAU 

.2994 

RC3 

-.0504 

FAU 

.01388 

FC3 

-.1304 

BSP 

5348 

BC3 

.2430 

FSP 

-218 

mid-course  execution  accuracy 

SGT  1712.9  SGR  461.1  SG3  83.5 
RRT  -.0161  RRF  .0187  RTF  -.8558 
see  1773.9  R23  -.0039  R13  .8558 

SGI  1712.9  SGZ  461.0  THA  179.73 

Flight  time  loe.oo 


ORBIT  determination  ACO^ACy 


ST 

769,6 

SR 

408.4 

SS 

684.0 

CRT 

.7058 

CRS 

.7946 

CST 

.9904 

LSA 

1074.4 

MSA 

268.7 

SSA 

16.5 

Eli 

628.6 

El2 

268.6 

ALF 

23.10 

ARRIVAL  date  MAR  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  238.044 


RL 

147 

.55 

LAL 

.00 

LOL 

66.85 

VL 

24. 

417 

GAL 

14. 

32 

AZL 

06 

.63 

HCA 

RP 

107 

.58 

LAP 

3 

.36 

LOP 

158.72 

VP 

35. 

567 

GAP 

-24. 

15 

AZP 

90 

.11 

TAL 

RC 

54. 

021 

GL 

8 

.65 

GP 

-1.23 

ZAL 

46 

.73 

ZAP 

10. 

80 

ETS 

173 

.74 

ZAE 

PLANETOCENTRIC 

CONI 

C 

C3 

85. 

245 

VHL 

9. 

233 

DLA 

16.10 

RAL 

15 

.79 

RAD 

6569 

1.7 

VEL 

14. 

373 

PTH 

91.68  SNA  110.34 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

43  3 

3095.40 

-27.29 

103.32 

a 

a 

21 

59  29 

4686.43 

15.11 

199.94 

100.00 

7 

13  22 

2604 . 14 

-29.06 

82.17 

100.00 

23 

11  51 

4454.93 

16.74 

182.00 

110.00 

8 

41  31 

2528.33 

-33.74 

61.65 

110.00 

0 

4 7 

4303.49 

20.95 

168.30 

DIFFERENTIAL 

CORRECTIONS 

MID-( 

TDE-1.0414 

TRA* 

2.4739 

TC3  -.2418 

BAU  .2625 

SOT 

RDE  -.6407 

RRA 

.3021 

RC3  -.0548 

FAU  .01434 

RRT 

FDE  .7002 

FRA 

1 .3707 

FC3  -.1456 

BSP  5594 

SGB 

BDE  1.2227 

BRA 

2.4923 

BC3  .2479 

FSP  -237 

SGI 

INJ  RT  ASC 
270.19 
258.24 

270.46 

257.47 
271.10 
255.26 

COURSE  EXE< 
1780.5  SGR 


1780.5  SG2 


2.61 
INJ  AZMTH 
62.12 
65.76 
82.66 
64.87 
84.15 
62.35 
UTION  ACCUf 
454.3  SG3 
.0157  RTF 
-.0046  R13 


VHP  14.926 
INJ  TIME 
6 34  38 

23  17  37 
8 0 6 

24  26  6 

9 23  39 
1 15  50 


ECC  .40977  INC  3.3656  VI  30.196 

RCA  65.13  APO  155.56  V2  35.232 

ZAC  84.56  ETC  165.77  CLP  10. 7A 

DPA  -8.41  RAP  352.16  ECC  2.4029 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2495.4  -28.09  94.75 

4088.4  11.71  192.91 

2204.1  -29.77  73.43 

3854.9  13.21  174.98 

1928.3  -34.18  52.64 

3703.5  17.09  161.31 

ORBIT  determination  ACCURACY 


LAUNCH  DATE  NOV  29  1968 

heliocentric  conic 
RL  147.55  LAL  .00  LOL  66.85 

RP  107.58  LAP  3.38  LOP  161.97 

RC  52.393  GL  9.21  GP  -1.30 

PLANETOCENTRIC  CONIC 
C3  76.904  VHL  8.883  DLA  16.63 

LNCH  AZMTH  LNCH  TIME  L-1  TIME 
90.00  5 37  18  3104.83 

90.00  22  7 46  4643.85 

100.00  7 8 13  2811.62 

100.00  23  19  32  4412.30 

110.00  8 37  36  2531.94 

110.00  0 10  33  4264.75 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0488  TRA-2.4716  TC3  -.2448 

ROE  -.6051  RRA  .2817  RC3  -.0593 

FDE  .8167  FRA  1.4190  FC3  -.1628 

BDE  I.Z109  BRA  2.4876  BC3  .2519 


FLIGHT  TIME  108.00 
DISTANCE  244.761 

VL  24.683  GAL  13.72  AZL  86.60  HCA  95.12  SMA  111.55 
VP  35.744  GAP  -23.06  AZP  90.30  TAL  156.61  TAP  251.73 
ZAL  46.25  ZAP  9.49  ETS  172.49  ZAE  142.02  ETE  190.01 


90.2 

ST 

604.8 

SR 

401.9 

SS 

712.3 

-.8646 

CRT 

.7078 

CRS 

.7971 

CST 

.9902 

.8646 

LSA 

1116.0 

MSA 

266.0 

SSA 

16.6 

179.81 

Eli 

859.3 

El2 

265.6 

ALF 

21  .64 

ARRIVAL 

DATE 

MAR 

17  1969 

RAL  16.10 
INJ  LAT 
-27.20 
13,85 
-29.00 
15.49 
-33.71 
19.71 

BAU  .2657 
FAU  .01484 
BSP  5047 
FSP  -259 


RAD  6569.5  VEL  14.151  PTH  2.50  VHP  14.317 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


104,00  269.47  81.79  6 29  2 

197.28  257.47  65.05  23  25  10 

02,71  269.75  82.40  7 55  5 

179.45  256.67  64.11  24  33  4 

62.13  270.41  85.98  9 19  48 

165.96  254.39  61.49  1 21  58 

mid-course  EXECUTION  ACCURACY 
SGT  1849.8  SGR  446^6  SG3  97.6 
RRT  ’-.0077  RRF  ,0126  RTF  -.8728 
SGB  1902.7  R23  -.0055  R13  .8728 

SOI  1849.6  SG2  446.6  THA  179.09 


ECC  .39302  INC  3.3976  VI  30,196 

RCA  67.71  APO  155.40  V2  35.226 

ZAC  06,43  ETC  165.96  CLP  9.40 

DPA  -7.71  RAP  353.96  ECC  2.2986 

PO  CST  TIM  INJ  Z LAT  INJ  2 LONG 

2504.8  -28.05  95.44 

4043.8  10.37  190.52 

2211.6  -29.74  73.99 

3812.3  11.88  172.51 

1931.9  -34.18  52.92 

3664.7  15.75  159.10 

CRBIT  DETERMINATION  ACCL«ACy 

ST  841.1  SR  394.5  SS  742.1 

CRT  .7102  CRS  .7998  CST  .9901 

L5A  1159.6  MSA  262.6  SSA  16.6 

Eli  091.3  EL2  262.1  AlF  20.25 
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EARTH-VENUS  TRAJECTORIES  r VOL.  4.  1968-69 


LAUNCH  CATE  1 

NOV  29  1968 

Flight  time  iio.oo 

ARRIVAL  CATE 

MAR 

19  1969 

HELIOCENTRIC 

C CONIC 

distance  251. 

503 

RL  • 147.55 

LAL  .00 

LCl. 

66.85 

VL  24.933 

CAL  13.14 

AZL  86.57 

HCA  98.36 

SMA  112.73 

ECC  .37701 

INC  3.4299 

VI 

30.196 

RP  107.60 

LAP  3.39 

LOP  165.22 

VP  35.910 

GAP  -22.00 

A7P  90.50 

TAl  156.06 

TAP  254.42 

RCA  70.23 

APO  155.23 

vz 

35.219 

RC  50.852 

Cl  9.78 

CP 

-1.38 

7Al  45.83 

ZAP  8.18 

ETS  170.75 

ZAE  144.49 

ETE  199.44 

ZAC  88.30 

ETC  166.13 

CLP 

8 .07 

PLANETOCENTRIC  CONIC' 

C3  73.089 

VHL  8.549 

CLA 

17.56 

RAl  16.37 

RAC  6569.4 

VEL  13,944 

PTH  2.54 

VHP  13.726 

OPA  -7.02 

RAP  355.75 

ECC 

2.2029 

LNCH  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 31  6 

3114.81 

-27.10 

104.71 

268.67 

81  .45 

6 23  1 

'2514.8 

-28.00 

96.16 

90.00 

22  16  6 

4598 

.36 

194.59 

256.68 

64.39 

23  32  44 

3998.4 

8.98 

187.71 

i 

100.00 

7 2 40 

2819 

.50 

-2B.92 

83.29 

268.97 

62.ID 

7 49  40 

2219.5 

-29.71 

74  .57 

100.00 

23  27  13 

4368 

.90 

14.18 

176.89 

255.85 

63.41 

24  40  2 

3768.9 

10.50 

170.03 

i 

110.00 

8 33  23 

2535 

.71 

-33.69 

62.42 

269.66 

83.81 

9 15  38 

1935.7 

-34.17 

53.21 

= 

110.00 

0 16  56 

4225.46 

18.42 

163.67 

253.51 

60.68 

1 27  21 

3625.5 

14.37 

156.89 

• 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCLWACY 

CR8IT  DETERMINATICN  ACCURACY 

fCE-I .0567 

TRA-2.4669 

TC3  - 

.2464 

BAU  .2487 

■ 5CT  T^9T9“SCR  - 

138.2  SC3 

105.6 

ST  878.8 

SR  386.2 

SS 

773.7 

ROE  -.5703 

RRA  .2621 

RC3  - 

.0640 

FAU  .01540 

RRT 

.0032  RRT 

.0095  RTF  - 

.8807 

CRT  .7129 

CRS  .8026 

CST 

.9900 

FOE  .8564 

FRA  1 .4700 

FC3  - 

.1824 

BSP  6102 

SCB  1969.3  R23  - 

.0065  R13 

.8807 

L5A  1205.4 

MSA  258.6 

SSA 

16.7 

£ 

eOE  1 .2008 

BRA  2.4808 

6C3 

.2545 

FSP  -283 

SCI  1919.9  SC2  - 

♦38.2  THA  179.96 

ELI  924.8 

El2  257.4 

ALF 

18.92 

LAUNCH  DATE  NOV  29  1968 

Flight  time  112.00 

ARRIVAL  DATE 

MAR 

21  1969 

HELIOCENTRIC  CONIC 

distance  258.266 

Rl  147.55 

LAL  .00 

La 

66,85 

VL  25.167 

CAL  12.58 

AZL  86.54 

MCA  101.60 

SMA  113.86 

ECC  .36172 

INC  3.4627 

VI 

30.196 

= 

RP  107.62 

LAP  3.39 

LOP  168.46 

VP  36.065 

GAP  -20.98 

AZP  90.70 

TAL  155.55 

TAP  257.15 

RCA  7^.68 

APO  155.05 

V2 

35.21  1 

- 

RC  49.405 

CL  10.38 

CP 

-1 .47 

ZAL  45.47 

ZAP  6.88 

ETS  168.21 

ZAE  146.29 

ETE  201 .08 

ZAC  90.15 

ETC  166.29 

CLP 

6.72 

PLANETOCENTRIC  CCNIC 

1 

C3  67.761 

VHL  8.232 

OLA 

18.30 

RAL  16,59 

RAO  6569-3 

VEL  13.752 

PTH  2.51 

VHP  13.153 

OPA  -6.33 

RAP  357.53 

ECC 

2. J 152 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 24  25 

3125 

,51 

-26.99 

105.47 

267.80 

81.08 

6 16  31 

2525.5 

'27.94 

96.94 

= 

90.00 

22  24  31 

4551 .91 

11  .14 

191.88 

255.89 

63.80 

23  40  23 

3951  .9 

7.53 

185.06 

100.00 

6 56  42 

2827.94 

-28,84 

83.90 

268.12 

81 .79 

7 43  50 

2227.9 

-29.68 

75.20 

~ 

100.00 

23  34  55 

4324 

.72 

12.82 

174.31 

255.03 

62.76 

24  47  0 

3724.7 

9.07 

167.55 

- 

no. 00 

8 28  48 

2539 

.77 

-33.66 

62.74 

268.84 

83.63 

9 11  8 

1939.8 

-34.17 

53.53 

no. 00 

0 23  14 

4185.65 

17.08 

161.36 

252.62 

59.93 

1 33  D 

3585.6 

12.95 

154.68 

differential 

. CORRECTICNS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0648 

TRA-2.4596 

TC3  - 

.2464 

BAU  .2318 

SCT  1991.3  SCR  428.9  SC3 

114.4 

ST  917.7 

SR  377.1 

SS 

807.2 

ROE  -.5363 

RRA  .2432 

RC3  - 

.0688 

FAU  .01602 

RRT  , 

.0013  RRT 

.0065  RTF  - 

.8880 

CRT  .7160 

CR$  .8055 

CST 

.9900 

FOE  .8995 

FRA  1.5240 

FC3  - 

.2047 

BSP  6359 

SCB  2037.0  R23 

.0077  R13  - 

.8880 

LSA  1253.4 

MSA  254.0 

SSA 

16.7 

BOE  1.1923 

BRA  2.4716 

0C3 

.2558 

FSP  -309 

SCI  1991. 3 SC2  - 

♦28.9  Tha 

.02 

ELI  959.7 

EL2  251.7 

ALF 

17.65 

LAUNCH  DATE  1 

NOV  29  1968 

Flight  time  lu.oo 

arrival  cate 

MAR 

23  1969 

HELIOCENTRIC  CONIC 

DISTANCE  265.047 

RL  147.55 

LAL  .00 

La 

66.85 

VL  25.386 

CAL  12.06 

AZL  86.50 

HCA  104. 84 

SMA  114.95 

ECC  .34714 

INC  3.4963 

VI 

30, 1 96 

RP  107.65 

LAP  3.38 

LOP  17J  .7j 

VP  36.210 

GAP  -20.00 

AZP  90.90 

TAL  155.07 

TAP  259.91 

RCA  75.05 

APO  154.86 

V2 

35 .202 

RC  4S.064 

CL  11.01 

OP 

'1.57 

ZAL  45.16 

ZAP  5.59 

ETS  164.31 

ZAE  148.20 

ETE  202.96 

ZAC  92.00 

ETC  166.45 

CLP 

5.36 

PLANETOCENTRIC  CONIC 

C3  62.883 

VHL  7.930 

CLA 

19.04 

RAL  16.75 

RAO  6569.2 

VEL  13.573 

PTH  2.48 

VHP  12,597 

DPA  -5.66 

RAP  359.30 

ECC 

2.0349 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 17  13 

3137 

.14 

'26.86 

106.30 

266.87 

80.68 

6 9 30 

2537.1 

-27.87 

97,78 

90.00 

22  33  3 

4504.44 

9.70 

189.13 

255.09 

63.27 

23  48  7 

3904.4 

6,04 

182.37 

iOO.OO 

6 50  15 

2837 

.10 

-28.75 

84.57 

267.21 

81 .45 

7 37  32 

2237.1 

-29.64 

75.87 

100.00 

23  42  41 

4279 

.72 

11.40 

171.72 

254.19 

62.18 

24  54  I 

3679.7 

7.59 

165. DJ 

no. 00 

8 23  51 

2544.26 

-33.62 

63.08 

267.96 

83.43 

9 6 16 

1944.3 

-34.16 

53.88 

no. 00 

0 29  31 

4145 

.33 

15.6B 

159.06 

251.72 

59.23 

1 38  36 

3545.3 

n .49 

152.47 

CIFFEffeNTIAL  CORRECTIONS  MIO'COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE'1.0740  TRA-2.449B  TC3  - .^449  BAU  .2150  SOT  2063.8  SCR  4J8.8  SG3  124. J ST  958.1  SR  367.1  SS  842.8 

ROE  -.5029  RRA  -2253  RC3  - .0738  FAU  .01671  RRT  .0058  RRF  .0037  RTF  -.8950  CRT  .7J95  CRS  .8086  CST  .9900 

FOE  .9468  fra  1.5814  FC3  -.2301  BSP  6616  SC6  2105.9  R23  .0091  R13  -.8950  LSA  1304.1  MSA  248.8  SSA  16.7 

BDC  1.1859  BRA  2.4601  6C3  .2558  FSP  -338  SCI  2063.8  SC2  418.8  THA  .07  ELI  996.2  El2  245.2  Alf  16.43 

LAUNCH  DATE  NOV  29  1968  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  27l .840 

RL  147.55  LAL  .00  La  66.85  VL  25.591  CAL  11.55  A7L  86.47  MCA  108.07  SHA  116.00  ECC  .33328  INC  3.5309  V]  30.196 

RP  107.68  LAP  3.36  LCP  174.95  VP  36.345  CAP  -19.04  A2P  91.10  TAL  154.62  TAP  262.70  RCA  77.34  APO  154.66  V2  35.194 

RC  46.839  CL  11.66  CP  -1.69  ?AL  44.91  7AP  4.33  ETS  157.84  7AE  150.22  ETE  205.15  7AC  93.84  ETC  166.59  CLP  3.99 

PLANETOCENTRIC  CONIC 


C3  58.421 

VHL 

7.643 

OLA  19.79  RAl  16.87 

RAD  6569. 

1 VEL  13.408 

PTH  2.45 

VHP  12.058 

OPA  -5.00 

RAP 

1 .05 

ECC 

1 .961  5 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

9 25 

3149.95 

'26.72 

107.21 

265.88 

80.25 

6 1 55 

2549.9 

- 

27.79 

98.71 

90.00 

22 

41  45 

4455.86 

8.20 

186.35 

254 .29 

62.80 

23  56  1 

3855,9 

4 .49 

179.64 

100.00 

6 

43  18 

2847.18 

-28.65 

85.30 

266.24 

81 .08 

7 30  46 

2247.2 

- 

29.58 

76.62 

100.00 

23 

50  33 

4233.86 

9.93 

169.11 

253.36 

6l  .66 

25  1 7 

3633.9 

6.07 

1 62 . 4 5 

no.oo 

8 

18  31 

2549.29 

-33.58 

63.47 

267.04 

83.20 

9 1 1 

1949.3 

- 

34.16 

54  .27 

no. 00 

0 

35  45 

4104.51 

14.25 

156.77 

250.83 

58.60 

1 44  ID 

3504.5 

9.99 

150.26 

JIFFEREnTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0833 

tra- 

-2,4373 

TC3  -.2412 

BAU  .1982 

SCT 

2136.8  SCR 

407.9  5C3 

134.7 

ST  999.4 

SR 

356.1 

SS 

880.7 

ROE  -.4703 

RRA 

.2083 

RC3  -.0789 

FAU  .01747 

RRT 

.0099  RRT 

.0014  RTF  - 

.9016 

CRT  .7231 

CRS 

.8117 

CST 

.9900 

FDE  .9986 

FRA 

1 .6426 

FC3  -.2589 

BSP  6874 

SCB 

2175.4  R23 

.0107  R13  - 

.9016 

LSA  1357.2 

MSA 

243.1 

SSA 

16.7 

BDE  1 .1810 

BRA 

2.4462 

6C3  .2538 

FSP  -370 

SCI 

2136.8  SC2 

407.9  tha 

.1! 

Eli  1034.0 

El2 

237.7 

ALF 

15.27 

254 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  » 


LAUNCH  CATE  NOV  29  1968 


FlIOHT  TIMe  118. (X3 


arrival  cate  mar  27  1969 


HELIOCENTRIC  CONIC 
RL  1A7.55  LAL  .00  tOt  66.85 

RP  107.71  LAP  3.32  LOP  178.19 

RC  45.742  &L  12.33  CP  -1.82 

planetocentric  conic 


DISTANCE  278.644 

VL  25.782  CAL  11.07  A/L  86.43  MCA  111.31  SMA  117.01 
VP  36.471  CAP  -18.12  A7P  91.30  TAL  154.22  TAP  265.53 
7Al  44.71  7AP  3.18  ETS  145.95  7AE  152.33  ETE  207.75 


ECC  .32010  INC  3.5668  VI  30.196 
RCA  79.55  APO  154.46  V2  35.184 
7AC  95.66  ETC  166.73  CLP  2.60 


C3  54.342 

VHL 

7.372 

CLA  20.55 

RAL  16,93 

RAD  6569.0 

LNCH  AZMTH 

LNCH  TIME 

u-i  time 

INJ  LAT 

INJ  LONG 

90.00 

5 

0 58 

3264.20 

-26.55 

108.22 

90.00 

22 

50  42 

4406.04 

6.64 

183.52 

100.00 

6 

35  48 

2658.40 

-28.53 

86.11 

100.00 

0 

2 29 

4187.07 

8.41 

166.47 

110.00 

8 

12  46 

2555.04 

-33.53 

63.91 

110.00 

0 

42  0 

4063.20 

12.77 

154.48 

VEl  13.255  PTH  2.42  VHP  11.536  CPA  -4.35  RAP  2.79  ECC  1.8943 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  RT  ASC 
264.84 
253.49 
265.22 
252.53 
266.06 
249.93 


jifferential  corrections 


LAUNCH  DATE  MOV  29  1968 
heliocentric  CONIC 


TC3 

-.2356 

BAU 

.1817 

RC3 

- .0840 

FAU 

.01632 

FC3 

-.2918 

BSP 

7127 

0C3 

.2501 

FSP 

-404 

SOT  2210.6  SCR 
RRT  ,0134  RRT 
see  2245.8  R23 
SCI  2210.6  S02 


INJ  A7MTH 
79.77 
62.41 
80.67 
61 .21 
82.94 
58 .02 
IT ION  ACCUf 
396.2  5C3 
,0000  RTF 


INJ  TIME 
5 53  43 
24  4 8 

7 23  27 
1 12  16 

8 55  21 
1 49  44 

V 

146.3 
.9079 


2564.2 

3806.0 
2258.4 

3587.1 
1955.0 

3463.2 


-27.69 

2.89 

-29.52 

4.50 

-34.15 

8.46 


99.74 

176.85 
77.45 

159.86 
54.72 

148.04 


ORBIT  DETERMINATION  ACCURACY 


.0126  R13  -.9079 
396.1  THA 


.14 


RL 

147.55 

LAL 

.00 

LOL 

RP 

107.74 

LAP 

3.28 

LOP 

RC 

44 . 782 

CL 

13.03 

CP 

PLANETOCENTRIC  CONIC 

C3 

50.619 

VHL 

7.115 

OLA 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


4 51  48  3180.24 

22  59  58  4354.79 

6 27  42  2871 .01 

0 ID  41  4139.26 

8 6 35  2561,64 

0 48  17  4021.40 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 

TOE-1.1048  TRA-2.4050  TC3  - *ZZTt 
ROE  -.4072  RRA  .1775  RC3  -.0893 
FOE  1.1189  FRA  I ,77$Z  FC3  -.3292 
80E  1.1774  BRA  2.4115  8C3  .2446 

LAUNCH  DATE  NOV  29  1968 

HELIOCENTRIC  CCNIC 
RL  147.55  LAL  .00  LOL  66.85 

RP  107.77  LAP  3.22  LOP  184.67 

RC  43.971  CL  13.76  CP  . -2.13 

Planetocentric  conic 


VL  25.961 
VP  36.586 
7AL  44.57 

RAU  16.94 
INJ  LAT 
-26.35 
5.01 
-28.38 
6.83 
-33.48 
11 .25 

6AU  .1655 
FAU  .01925 
BSP  7384 
FSP  -443 


flight  time  120.00 

DISTANCE  285.454 

GAL  10.61  A7L  86.40  MCA  1M.54  SMA  117.97 

GAP  -17.23  A2P  91.50  TAl  153.85  TAP  268.39 

ZAP  2.30  ETS  122.29  ZAE  154.51  ETE  210.85 

RAO  6568.9  VEL  13.114  PTH  2.39  VHP  11.030 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

1042.4 

SR 

344.1 

SS 

921.3 

CRT 

.7271 

CRS 

.8148 

CST 

.9901 

LSA 

1413.3 

MSA 

236.9 

SSA 

16.7 

ELI 

1073.5 

EL2 

229.4 

ALF 

14.16 

ARRIVAL 

DATE 

MAR 

29  1969 

ECC 

.30760 

INC 

3.6043 

VI 

30.196 

RCA 

81 .68 

APO 

154.26 

V2 

35.174 

ZAC 

97.46 

ETC 

166.86 

CLP 

1 .19 

OPA 

-3.73 

RAP 

4.52 

ECC 

J .8331 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

109.35  263.73  79.24  5 44  48 

180.63  252.71  62.09  24  12  32 

87.02  264.15  80.21  7 15  33 

163.80  251.72  60.83  1 19  40 

64.42  265.04  82.65  8 49  16 

152.19  249.04  57.51  1 55  18 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  2284.4  SCR  383.7  SC3  159.2 

RRT  .0159  RRF  -.0002  RTF  -.9137 

see  2316.4  R23  .0148  R13  -.9137 

SCI  2284.4  SC2  383.6  THA  .16 

flight  time  122.00 


2580.2 
3754.8 
2271  .0 

3539.3 
1961 .6 
3421  .4 


-27.57 
1 .24 
-29.44 

2.89 
-34.13 

6.89 


100.90 

173.99 

78.38 

157.23 

55.24 

145.82 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  292.268 

VL  26.128  CAL  10.17  AZL  86.36  HCA  117.77  SMA  118.89 

VP  36.696  CAP  -16.37  AZP  91.70  TAL  153.52  TAP  27l .29 

7AL  44.49  ZAP  2.14  ETS  84.66  ZAE  156,71  ETE  214.61 


C3  47.225 

VHL  6.872 

CLA  22.09 

RAL  16.90 

RAO  6568.8 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 41  46 

3198.48 

-26.11 

110.64 

90.00 

23  9 39 

4301 .88 

3.32 

177.67 

100.00 

6 18  54 

2885.30 

-28.21 

88.05 

100.00 

0 19  8 

4090.29 

5.20 

161.08 

no. 00 

7 59  54 

2569.28 

-33.41 

65,00 

110.00 

0 54  37 

3979.08 

9.70 

149.91 

INJ  RT  ASC 
262.58 
251.95 
263.03 
250.91 
263.99 
248.16 


INJ 


2,37  VHP  10.540 
AZMTH  INJ  time 
5 35  5 

24  21  20 

7 6 59 

1 27  18 

8 42  44 

2 0 56 


78.64 
61 .86 
79.69 
60.52 
82.51 
57.06 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  NOV  29  1968 


TC3 

-.2165 

BAU 

.1492 

RC3 

-.0945 

FAU 

.02028 

FC3 

-.3718 

BSP 

7646 

8C3 

.2363 

FSP 

-485 

SCT  2357.8  SCR 
RRT  ,0166  RRF 
see  2386.7  R23 
SCI  2357.8  SC2 


370.4  SC3  173.4 
.0015  RTF  -.9194 
.0172  R13  -.9194 
370.3  THA  .15 


flight  time  124.00 


HELIOCENTRIC  CONIC 


RL 

147.55  LAL 

.00 

RP 

107.80  LAP 

3.16 

RC 

43.319  CL 

14.52 

planetocentric  CONIC 

DISTANCE  299.083 

.00  lOL  66.85  VL  26.283  CAL  9.75  AZL  86.31  HCA  121.00  SMA  119.76 

VP  36.797  GAP  -15.53  AZP  91.90  TAL  153.22  TAP  274.23 

7AL  44.46  ZAP  2.87  ETS  54.86  ZAE  158.89  ETE  219.22 

PTH  2.34  VHP  10.065 

INJ  AZMTH  INJ  time 


C3  44.134 

VHL  6.643 

OLA  22.87 

RAL  16.80 

RAO  6568.7 

VEL  12.865 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 30  45 

3219.44 

-25.82 

112.10 

261.37 

90.00 

23  19  53 

4246.92 

1 .55 

174.60 

251 .22 

100.00 

6 9 19 

2901 .63 

-28.01 

89.22 

261 .87 

100.00 

0 27  56 

4039.97 

3.51 

158.31 

250.13 

110.00 

7 52  43 

2578.16 

-33.33 

65.68 

262.90 

110.00 

1 1 2 

3936.21 

8.10 

147.61 

247.30 

77,96 

61.72 

79.11 

60.30 

81.91 

56.68 


5 24  25 
24  30  40 

6 57  4J 

1 35  16 
8 35  41 

2 6 38 


differential  CORRECTIONS 
TOE- 1.1 263  TRA-2.3591  TC3  -.2017  BAU  .1328 

ROE  -.3464  RRA  .1517  RC3  - .0998  FAU  .02147 

FOE  1.2662  FRA  1.9343  FC3  -.4212  BSP  7955 

BOE  1.1783  BRA  2.3640  BC3  .2250  FSP  -535 


SCT  2427.3  SCR  356.3  SC3  189.0 

RRT  .0139  RRF  .0066  RTF  -.9246 

SOB  2453.3  R23  .0198  R13  -.9246 

SCI  2427.3  SC2  356.3  THA  .12 


ST  1086.6 

SR 

331  .2 

SS 

964.7 

CRT  .7311 

CRS 

.8179 

CST 

.9902 

LSA  1472.3 

MSA 

230.2 

SSA 

16.6 

Eli  1114-4 

El2 

220.3 

alf 

13.08 

ARRIVAL 

DATE 

MAR 

31  1969 

ECC  .29575 

INC 

3.6437 

VI 

30-196 

RCA  83.73 

APO 

154.05 

V2 

35.164 

ZAC  99.25 

ETC 

166.98 

CLP 

-.24 

OPA  -3.14 

RAP 

6.22 

ECC 

1.7772 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2598.5 

- 

27.42 

102.21 

3701  .9 

'.47 

l7i .04 

2285.3 

- 

29.35 

79.4  3 

3490.3 

1 .23 

154.54 

1969.3 

- 

34.11 

55.83 

3379.1 

5.29 

143.59 

ORBIT  determination  accuracv 

ST  1131.9 

SR 

317.1 

SS 

1011 .4 

CRT  .7351 

CRS 

.8208 

CST 

.9903 

LSA  1534.5 

MSA 

223.2 

SSA 

16.5 

ELI  1156.5 

El2 

210.4 

ALF 

12.04 

arrival  date 

APR 

2 1969 

ECC  .28455 

INC 

3.6855 

VI 

30.196 

RCA  85.68 

APO 

153.84 

V2 

35.153 

ZAC  101 .01 

ETC 

167.11 

CLP 

-1 .70 

OPA  -2 . 58 

RAP 

7.91 

ECC 

1 .7263 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2619.4 

-27.22 

103.72 

3646.9 

-2.24 

167.97 

2301  .6 

-29.23 

80.63 

3440.0 

-.47 

151  .78 

1978.2 

-34.08 

56.53 

3336.2 

3.66 

14J  .34 

ORBIT  DETERMINATION  ACCURACV 

ST  1175.8 

SR 

301  .8 

SS 

1060.8 

CRT  .7383  CRS  .8232  CST  .9904 

LSA  1597.5  MSA  216.2  S5A  16.3 

Etl  1197.3  El2  199.9  AlF  11 .04 
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EARTH-VENUS  TRAJECTORIES  * VOL  4.  1968  69* 


LAUNCH  CATE  NOV  29  1 96B  TlICHT  TIME  126.00  ARRIVAL  CATE  APR  A 1969 

heliocentric  CCWIC  distance  305.096 

Rl  J47.55  LAL  .00  tOt  66.05  vu  26.420  GAL  9.35  A7t  06.27  HCA  124.23  SWA  120.59  ECC  .27390  INC  3.7302  vl  30.196 

RP  107.04  lap  3.00  LOP  191.13  VP  36.009  CAP  -M.72  A7P  92.10  TAL  152.97  TAP  277.19  RCA  07.55  APO  153.65  V2  35. Mi 

RC  42.034  Cl  15.30  CP  -2.53  7al  44.50  7AP  4.00  ETS  39.61  7AE  160.97  ETE  224.92  7AC  102.74  ETC  167.23  ClP  -3.19 

PLANETOCENTRIC  conic 

C3  41.325  VHL  6.420  ClA  23.67  RAL  16.65  RAC  6560.6  VEl  12.755  PTH  2.32  VHP  9.606  OPA  -2.06  RAP  9.50  ECC  1 .6001 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIW 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 10  33 

3243.04 

-25.46 

113.00 

260.11 

77.10 

5 12  36 

2643.0 

-26.98 

105.46 

90.00 

23  30  54 

4109.30 

-.30 

171.39 

250.52 

6]  .60 

24  40  43 

3509.4 

-4.09 

164 .75 

100.00 

5 50  51 

2920.46 

-27.76 

90.56 

260.67 

70.44 

6 47  31 

2320.5 

-29.07 

02.01 

100.00 

0 37  13 

3900 .00 

1 .75 

155.45 

249.30 

60.15 

1 43  41 

3300 .0 

-2.24 

140.93 

110.00 

7 44  57 

2500.50 

-33.22 

66.47 

261.79 

01  .46 

0 20  5 

1900.5 

-34.05 

57.33 

110.00 

1 7 36 

3092.72 

6.47 

143.30 

246.46 

56.56 

2 12  20 

3292.7 

2.00 

139.06 

OirrCRENTIAL  CORRECTIONS  MIO-COUffSC  EXECUTI^  ACCURKV  ORBIT  OETERHINATION  ACCURACY 


tce- 

- 1 . 1 399 

TRA-2.3339 

TC3 

-.1050 

6AU  - U 79 

SCT  2499.5 

SGR 

341 .6 

SG3 

206.4 

ST 

1223.3 

SR 

205.2 

S5 

1114.9 

R0€ 

-.3166 

RRA  .1410 

RC3 

-.1051 

FAU  .02275 

RRT  .0005 

ART 

.0152 

RTF 

-.9296 

CRT 

.7414 

CRS 

.0250 

CST 

.9906 

FOE 

1 .3536 

fra  2.0224 

FC3 

-.4765 

BSP  0193 

see  2522.0 

R23 

.0233 

R13 

-.9296 

LSA 

1666.4 

WSA 

200.0 

SSA 

16.1 

BOE 

1 .1030 

BRA  2.3301 

6C3 

.2134 

FSP  -507 

SGI  2499.5 

SG2 

341 .6 

THA 

.07 

Eli 

1241 .9 

El2 

100.5 

alf 

10.04 

LAUNCH 

CATE  NOV  29  I960 

FLIGHT 

TIME 

J20.OO 

arrival 

DATE 

APR 

6 1969 

heliocentric  CONIC  distance  312.704 


RL  147.55 

LAL 

.00 

ta  66.05 

VL  26.562 

GAL  0.90 

A7L  06.22 

HCA 

127.45 

SMA 

121.30 

ECC  .26401 

INC 

3.7705 

Vl 

30.196 

RP  107.07 

LAP 

3.00 

LOP  194.36 

VP  36.^5 

GAP  -13.94 

ATP  92.30 

TAL 

152.74 

TAP 

200.20 

RCA  09.33 

APO 

153.42 

V2 

35 . 1 29 

i 

RC  42 . 524 

CL 

16.12 

CP  -2.70 

2AL  44.59 

TAP  5.40 

ETS  31.74 

TAE 

162.06 

ETE 

231 .97 

TAC  104.44 

ETC 

167.37 

CLP 

-4.73 

I 

PLANETOCENTRIC  CONIC 

_ 

C3  30.770 

VHL 

6.227 

Ola  24.40 

RAL  16.45 

RAO  6560.5 

VEl  12.655 

PTH 

2.50 

VHP 

9.162 

OPA  -1.59 

RAP 

11.22 

ECC 

I .6302 

LNCH  A7NTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIW 

IN. 

1 2 LAT 

INJ 

2 LONG 

- 

90.00 

4 

4 50 

3272.72 

-25.01 

115.00 

250.79 

76.20 

4 

59  23 

2672.7 

‘26.66 

107.51 

t 

90.00 

25 

4?  50 

4120.37 

-2.27 

167.90 

249.09 

61,77 

24 

51  46 

3520.4 

-6.03 

161 .32 

100.00 

5 

47  10 

2942.37 

-27.45 

92.12 

259.42 

77.60 

6 

36  20 

2342.4 

20.07 

03.60 

£ 

100.00 

0 

47  7 

3933.95 

-.06 

152.40 

240.60 

60.11 

1 

52  41 

3334.0 

-4.06 

145.95 

i 

110.00 

7 

36  33 

2600.57 

-35.10 

67.39 

260.65 

00.93 

0 

19  53 

2000.6 

- 

'34.00 

50.27 

1 

no. 00 

1 

14  22 

3040.52 

4.00 

142.90 

245.64 

56.11 

2 

10  30 

3240.5 

.31 

136.76 

CirFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCORACT  ORBIT  DETERHINA TXON  ACCURACY 


TOE- 

1-1552 

TRA-2.3064 

TC3 

-.1679  BAU 

.1042 

SGT  2571.1  SGR 

326.3 

SG3 

225.7 

ST 

1272.4 

SR 

267.2 

SS 

1173.6 

ROE 

-.2071 

RRA  .1319 

RC3 

-.1104  FAU 

.02415 

RRT  -.0019  RRF 

.0295 

RTF 

-.9341 

CRT 

.7435 

CRS 

.0257 

CST 

.9909 

FOE 

1 .4520 

FRA  2.1101 

FC3 

-.5392  BSP 

0410 

see  2591.7  R23 

-.0277 

R13 

.9341 

LSA 

1739.0 

MSA 

201.3 

SSA 

15.9 

noE 

1 .1903 

BRA  2.3102 

BC3 

.2009  FSP 

-645 

SCI  2571.1  SG2 

326.3 

THA 

179.99 

Eli 

1200.1 

El2 

176.5 

alf 

9.04 

I.AUNCH 

DATE 

NOV  29  1960 

flight  time 

130.00 

ARRIVAL 

DATE 

APR 

0 1969 

HELIOCENTRIC  CONIC  DISTANCE  319.506 

RL  147.55  LAL  .00  La  66.05  VL  26.607  CAL  0.62  A7L  06.17  HCA  130.60  SWA  122.12  ECC  .25463  INC  3.0311  Vl  30.196 

RP  107.91  LAP  2.90  LOP  197.59  vP  37.053  CAP  -13.10  A7P  92.50  TAL  152.56  TAP  203.24  RCA  91.03  APO  153.22  V2  35.117 

RC  42.392  CL  16.97  CP  -3.07  7AL  44.74  7AP  7.01  ETS  27.30  7AE  164.44  ETE  240.54  7AC  106.10  ETC  167.51  CLP  -6.30 

PLANETOCENTRIC  CONIC 


C3  36.474 

VHL 

6.039 

OLA  25.31 

RAl  16.19 

RAO  6560. 

.4  VEL  12.564 

PTH  2.20 

VHP 

0. 

733 

OPA  -1.17 

RAP 

12.04 

ECC 

1 .6003 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 

49  0 

3307.60 

-24.43 

110.19 

257.39 

75.21 

4 

44 

16 

2707.7 

- 

26.22 

109.98 

90.00 

0 

0 31 

4062.45 

-4.39 

164.30 

249.34 

62.00 

I 

0 

13 

3462.4 

-0.10 

157.58 

100,00 

5 

34  26 

2960.19 

-27.06 

93.94 

250.12 

76.00 

6 

23 

54 

2360.2 

- 

20.61 

05.40 

100.00 

0 

57  54 

3077.17 

-2.01 

149.37 

240 .03 

60.17 

2 

2 

31 

3277.2 

-5.96 

142.01 

110.00 

7 

27  25 

2614.60 

-32,94 

60.47 

259.50 

00.31 

0 

11 

0 

2014.7 

- 

33.93 

59.37 

110.00 

1 

21  24 

3003.44 

3.00 

140.61 

244.05 

55.94 

2 

24 

47 

3203.4 

-1  .41 

134.41 

)irFERENTIAL  CORRECTICNS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  OETERMINATION  ACCURACY 

TOE-I  .1710 

TRA' 

-2.2757 

TC3  -.1467  BAU  .0911 

SGT  2639.0  SGR 

310.5  SG3 

247.1 

ST  1321.9 

SR 

247.5 

SS 

1237.0 

ROE  -.2575 

RRA 

.1240 

RC3  -.1150 

FAU  .02572 

RRT 

-.0202  RRF 

.0522.RTF  - 

,9305 

CRT  .7436 

CRS 

.0247 

CST 

.9912 

FDE  1.5627 

FRA 

2.ZZ20 

FC3  -.6104 

BSP  0644 

see  2650.0  R23  - 

.0330  R13 

.9305 

LSA  1016.9 

MSA 

193.9 

SSA 

15.5 

BOE  1 . 1 909 

BRA 

2.2791 

8C3  .1069 

FSP  -709 

SGI 

2639.9  SG2 

310.4  THA  179-06 

Eli  1334.0 

CL2 

163.0 

Alf 

0.05 

LAUNCH  DATE  NOV  29  I 960  FLICHT  TIME  132.00  ARRIVAL  DATE  APR  ID  1969 


HELIOCENTRIC  CONIC  DISTANCE  326.296 

Rl  147.55  LAL  .00  La  66.05  VU  26.003  CAL  0.28  A7L  06.11  MCA  133.90  SNA  122.02  ECC  .24503  INC  3.0090  V|  30.196 

RP  107.95  LAP  2.00  LOP  200.01  VP  37.125  CAP  -12.45  A7P  92.70  TAL  152.41  TAP  206.31  RCA  92.63  APO  153-02  V^  35.105 

RC  42.442  CL  17.06  CP  -3.4|_  7AL  44.95  7AP  0.62  ETS  24.64  7AE  165.60  ETE  250.61  7AC  107.73  ETC  167.67  CtP  -7.93 

PLANETOCENTRIC  CONIC 

C3  34.396  'm.  5.065  OLA  26.15  RAL  15.07  RAO  €560.4  VEL  12.401  PTH  ^ 2.26  VHP  0.310  OPA  -.62  RAP  M.43  ECC  1.5661 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

90.00  33034  3351.59  -23.63  121.16  255.09  73.93  4 26  25  2751.6  -25.61  113.05 

90.00  0 16  33  3900.90  -6.7?  160.15  240.91  62.43  1 23  2 3300.9  -10,36  153.37 

100.00  5 19  53  2999.16  -26.56  96.10  256.77  75.76  6 9 52  2399.2  -20.26  07. 7i 

100.00  1 9 55  3016.57  -4.06  146.03  247.45  60.36  2 13  3l  3216.6  -7.97  139.44 

110.00  71720  2631.26  -32.75  69.72  250.32  79.59  0 119  2031.3  -33.03  60.65 

nO.OO  1 20  49  3757.23  1.32  130.20  244. 1I  55.04  2 31  26  3157,2  -3.17  131  .99 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1049  TRa-2.2393  TC3  -.1195  8AU  .0703  SOT  2701 .0  SCR  294.4  SG5  270.0  ST  1369.2  SR  225.7  S5  1304.8 

ROE  -.2275  RRA  .1190.  RC3  -.I2M  FAU  .02753  RRT  -.0510  RRT  .0074  RTF  -.9426  CRT  .7400  CRS  .0207  CST  .9914 

FOE  1.'6067  FRA  2.3335  FC3  -.6930  BSP  0930  SCB  2717.0  R23  -.0300  RI3  .94^7  LSA  1095.5  WSA  106.8  SSA  15.1 

eOE  1.2065  BRA  2.2425  6C3  .1703  FSP  -704  SCI  2701.8  SC2  294.0  THA  179.60'  ElI  1379.4  El2  150.7  AlF  7.04 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  > 


LA WCH  DATE  NOV  29  1968 


Flight  time  im,oo 


ARRIVAL  CATE  APR  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  333.080 

RL  147.55  LAL  .00  LOL  66.85  VL  26.911  CAL  7.96  A7t  86.05  MCA 

RP  107.99  LAP  2.69  LOP  204.03  VP  37.191  CAP  >11.73  A/P  92.90  TAL 

RC  42.671  CL  18.79  OP  >3.81  7Al  45.21  7AP  10.33  ETS  23.03  7AE 

planetocentric  conic 

VEL  12.406  PTH 
INJ  RT  ASC  IN. 
254.21 
248.69 
255.54 
246.98 
257.13 
243.41 

differential  corrections 


C3  32.531 

VHL  5.704 

DlA  27.02 

RAl  15.49 

RAD  6568.3 

LNCH  A7MTH 

LNCH  time 

L>I  time 

INJ  LAT 

INJ  LONG 

90.00 

3 7 10 

3410.76 

-22.46 

125.10 

90.00 

0 36  57 

3901 .63 

-9.44 

155.18 

100.00 

5 3 1 

3037.28 

-25.90 

98.74 

100.00 

1 23  47 

3750.33 

>6.28 

142.37 

110.00 

7 6 31 

2650 .83 

-32.50 

7|  .19 

110.00 

1 36  46 

3709.54 

-.51 

135.71 

137.12 

SMA  123.48 

ECC  .23757 

INC  3.9534 

VI 

30.196 

152.29 

TAP  289.41 

RCA  94.15 

APO  152.82 

V2 

35.092 

166.23 

ETE  261.71 

ZAC  109.32 

ETC  167.86 

CLP 

-9.61 

2.24 

VHP  7.918 

OPA  -.55 

RAP  16.00 

ECC 

1,5354 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.29 

4 4 0 

2810.8 

-24.67 

117.13 

63.18 

1 41  58 

3501  .6 

-12.97 

148.28 

74.53 

5 53  38 

2437.3 

-27.77 

90.44 

60.71 

2 26  17 

31 50.3 

-10,15 

135.70 

78.75 

7 50  41 

2050.8 

>33.70 

62.17 

55.82 

2 38  36 

3109.5 

-4.99 

129.49 

TOE' 

'1.1993 

TRA- 

-2.1999 

TC3 

-.0893 

6AU 

.0676 

ROE 

-.1967 

RRA 

.1173 

RC3 

-.1272 

FAU 

.02955 

FOE 

1 -8272 

FRA 

2.4548 

FC3 

-.7864 

BSP 

9211 

BOE 

1.2153 

BRA 

2.2030 

BC3 

.1554 

FSP 

-868 

LAUNCH  DATE  NOV  29  1968 


MIO-CCXIRSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

SCT  2759.7  SCR 

278.6  SC3 

297.3 

ST 

1416.1  SR 

201  .6 

SS 

1378.3 

RRT  -.0980  RRF 

.1394  RTF 

-.9466 

CRT 

.7305  CRS 

.8115 

CST 

.9916 

see  2773.7  R23 

-.0460  R13 

.9466 

LSA 

1978.2  MSA 

180.1 

SSA 

14.5 

SCI  2759.8  SC2 

277.2  THA 

179.43 

ELI 

1423.8  EL2 

136.9 

ALF 

5.99 

flight  TIME 

15^.00 

ARRIVAL 

DATE 

APR 

14  1969 

HELIOCENTRIC  CONIC 


DISTANCE  339.850 


RL  147,55 

LAL 

.00 

La  66.85 

VL  27.010 

CAL  7.66 

AZL  85.97 

HCA 

140.33 

SNA  124.10 

ECC  .22985 

INC  4.0261 

VI 

30.196 

RP  108.03 

LAP 

2.57 

LOP  207.25 

VP  37.251 

CAP  -11.04 

ATP  93.10 

TAL 

152.21 

TAP  292.54 

RCA  95.58 

APO  152.63 

V2 

35.080 

RC  43,078 

CL 

19.77 

CP  -4.29 

ZAL  45.54 

ZAP  12.12 

ETS  22.10 

7AE 

166.29 

ETE  272.88 

ZAC  110.86 

ETC  168.08 

CLP 

-11.35 

PLANETOCENTRIC  CONIC 

C3  30.867 

VHL 

5.556 

OLA  27,92 

RAL  15.05 

RAO  6568.2 

VEL  12.339 

PTH 

2.22 

VHP  7.532 

OPA  -.39 

RAP  17.53 

ECC 

1 . 5080 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 L4T 

INJ 

2 LONG 

90.00 

2 

31  55 

3507.73 

-20.32 

131.40 

252.09 

69.84 

3 30  23 

2907.7 

-22.88 

123.67 

90.00 

1 

8 41 

3778.23 

-13.14 

148.00 

248.95 

64.69 

2 11  39 

3178.2 

-16.44 

140.88 

100.00 

4 

42  37 

3086.42 

-24.96 

102.09 

253.78 

73.00 

5 34  3 

2486.4 

-27.05 

93.92 

100.00 

I 

40  41 

3674.78 

-8.77 

138.15 

246.68 

61.31 

2 41  56 

3074.8 

-12.53 

131 .38 

110.00 

6 

54  20 

2674.16 

-32.17 

72.93 

255.92 

77.77 

7 38  54 

2074.2 

-33.52 

63.96 

110.00 

1 

45  27 

3659.80 

-2.41 

133.12 

242.78 

55.89 

2 46  26 

3059.8 

-6.87 

126.87 

differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

■1.2157 

TRA- 

-2,1576 

TC3 

-.0573 

BAU 

.0600 

SCT  2813.8  SCR 

264.1  SC3 

326.8 

ST 

1463.8 

SR 

174,7 

SS 

1459.0 

ROE 

-.1646 

RRA 

.1178 

RC3 

-.1335 

FAU 

.03178 

RRT  -.1668  RRF 

.2143  RTF 

-.9502 

CRT 

.7102 

CRS 

.7928 

CST 

.9919 

FOE 

1 .9884 

FRA 

2.5871 

FC3 

-.8914 

BSP 

9464 

see  2826.2  R23 

-.0552  R13 

.9503 

LSA 

2066.7 

MSA 

173.9 

SSA 

13.8 

eoE 

1 .2268 

BRA 

Z.t€09 

BC3 

.1453 

FSP 

-961 

SCI  2814.1.SC2 

260.3  THA 

179.10 

Eli 

1469.0 

EL2 

122.6 

alf 

4.88 

LAUNCH  DATE  NOV  29  1968 


flight  time  138.00 


ARRIVAL  DATE  APR  16  1969 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  66.85  VL  27.102 

RP  108.07  lap  2.44  LOP  210.46  VP  37.305 

RC  43.658  CL  20.81  CP  -4.86  7AL  45.94 

planetocentric  CONIC 


DISTANCE  346.604 

CAL  7.38  A7l  85.89  HCA  143.55  SMA  124.68  ECC  .22264  INC  4.1093  VI  30.196 
CAP  -10.37  A7P  93.31  TAL  152.15  TAP  295.70  RCA  96.92  APO  152.44  V2  35.067 
7AP  14.02  ETS  21.67  7AE  165.81  ETE  283.08  7AC  112.35  ETC  168.36  CLP  -13.17 


C3  29.393 

VHL 

5.421 

OLA  28.86 

RAL  14.55 

RAO  6568. 

.2  VEL  12.279 

PTH  2.21 

VHP  7. 

.161 

OPA  -.34 

RAP  19.04 

ECC  1.4837 

UNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.20 

I 

0 10 

3786.41 

-17,56 

150.67 

249.52 

66.73 

2 3 

17 

3186.4 

-20.56 

143.24 

95.80 

2 

36  24 

3475,01 

-17.55 

127.84 

249.51 

66.72 

3 34 

19 

2875,0 

-20.55 

120.41 

100.00 

4 

15  39 

3156.10 

-23.49 

106.75 

251.97 

70.97 

5 8 

15 

2556.1 

-25.87 

98.76 

100.00 

2 

3 36 

3580.56 

-11 .80 

132.79 

246.68 

62.34 

3 3 

17 

2980.6 

-15.41 

125.87 

110.00 

6 

40  34 

2702.33 

-31.75 

75.02 

254.67 

76.60 

7 25 

37 

2102.3 

-33.26 

66.12 

110.00 

1 

55  10 

3607.09 

-4.42 

130.36 

242.24 

56.07 

2 55 

17 

3007.1 

-8.84 

124.06 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .2092 

TRA- 

-2.0883 

TC3  .0095 

BAU  .0553 

SCT 

2825.3  SCR 

252.5  SG3 

357.9 

ST  1484.7 

SR  144.4 

SS  1535.0 

ROE  -.1300 

RRA 

.1220 

RC3  -.1404 

FAU  .03505 

RRT 

-.2761  RRF 

.3245  RTF  - 

.9545 

CRT  .6633 

CRS  .7522 

CST  .9918 

FOE  2.1556 

FRA 

2.7129 

FC3-1 -0324 

BSP  10278 

see 

2836.6  R23  - 

.0613  R13 

.9547 

LSA  2133.7 

MSA  169.5 

SSA  12.7 

BOE  1 .2161 

BRA 

2.0918 

BC3  .1407 

FSP  -1101 

SCI 

2826.2  SC2 

242.6  THA  178.58 

ELI  1487.8 

EL2  107.9 

AlF  3.71 

LAUNCH  DATE  NOV  29  1968 


flight  time  140.00 


ARRIVAL  DATE  APR  18  1969 


HELIOCENTRIC  CONIC 


DISTANCE  353.354 


Rt  147.55 

LAL 

.00 

La  66.85 

VL  27.187 

CAL  7.12 

AZL  85.79 

HCA  146.76 

SMA  125.22 

ECC  .21597 

INC 

4.2061 

VI 

30.196 

RP  108.11 

LAP 

2.30 

LOP  213.67 

VP  37.355 

CAP  -9.72 

AZP  93.52 

TAL  152.11 

TAP  298,87 

RCA  98.18 

APO 

152.27 

V2 

35,053 

RC  44.405 

CL 

21.91 

CP  -5.56 

ZAL  46.39 

ZAP  16.03 

ETS  21.65 

ZAE  164.91 

ETE  291 

1.59 

ZAC  113.79 

ETC 

168.71 

CLP 

-15.06 

PLANETOCENTRIC  CONIC 

C3  28.119 

VH- 

5.303 

OLA  29.84 

RAL  13.98 

RAO  6560. 

.1 

VEL  12.227 

PTH  2,20 

VHP  6.806 

CPA  -.45 

RAP 

20-52 

ECC 

1 .4628 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.17 

0 

26  4 

3877.60 

-10.43 

157.81 

248.49 

66.11 

1 30 

42 

3277.6 

-21 .50 

150.36 

99.83 

3 

5 59 

3561 .69 

-10.42 

119.87 

240.48 

66.10 

4 2 

1 

2761 .7 

-h  .49 

112.43 

100.00 

3 

22  13 

3309.87 

-19.74 

116.62 

249.09 

67.08 

4 17 

23 

2709.9 

■22.67 

109.05 

100.00 

2 

52  32 

3404.65 

-17.12 

122.44 

247.86 

65.11 

3 49 

17 

2804.6 

■20.33 

115.12 

110.00 

6 

24  44 

2737.19 

-31.17 

77,57 

253.40 

75.20 

7 JO 

22 

2137.2 

32.88 

68.77 

110.00 

2 

6 30 

3550.10 

-6.57 

127.36 

241.84 

56.38 

3 5 

40 

2950.1 

-10.95 

120.99 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 ,3472 

TRA-2.J589 

TC3  -.1240 

BAU  .0732 

SCT 

3060.7  SCR  248.2  SC3  404.7 

ST  1664.2 

SR 

111.6 

SS 

1696.2 

ROE  -.0929  RRA 

.1290 

RC3  -.1501 

FAU  .03350 

RRT 

.3526  BBF  . 

.4343  RTF 

.9533 

CRT  .5761 

CRS 

.6628 

CST 

.9937 

FOE  2.4643 

FRA 

2.9663 

FC3-I .0339  BSP  7640 

SC6 

3070.7  R23 

.1020  R13  , 

.9535 

LSA  2373.5 

MSA 

159.0 

SSA 

13.2 

BOE  1.3504 

BRA 

2.1628 

BC3  .1947  FSP  -1030 

SCI 

3061.9  SC2  232.1  THA  178.35 

ELI  1665.5 

EL2 

91  .2 

ALF 

2.22 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69  » 


LAUNCH  DATE  NOV  29  1968 

Flight  time  u2.oo 

ARRIVAL  CATE 

APR 

20  1969 

HELIOCENTRIC  CCNIC 
Rl  147.55  LAL  .00 

UX  66.85 

VL  27.265 

DISTANCE  360.073 

GAL  6.87  A7L  85.68  HCA  149.96 

SMA 

125.73 

ECC  .20973 

INC  4.3209 

VI 

30.196 

RP  108.15  LAP  2.16 

LOP  216.88 

vP  37.399 

GAP  -9.08 

A7P  93.74 

TAl  152.11 

TAP 

302.08 

RCA  99.36 

APO  152.09 

V2 

35.040 

RC  45.309  GL  23.10 

GP  -6.44 

7Al  46.93 

7AP  18.19 

ETS  21.98 

7AE  163.69 

ETE 

298.07 

7AC  115.17 

ETC  169.17 

CLP 

-17.05 

PLANETOCENTRIC  CONIC 
C3  27.014  VHL  5.197 

CLA  30.89 

RAL  13.31 

RAO  6568.1 

VEL  12.182 

PTH  2.19 

VHP 

6.465 

OPA  -.76 

RAP  21.99 

ECC 

1 .4446 

LNCH  A7MTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.11  0 0 41 

3939.85 

-19.32 

162.88 

247.46 

65.42 

1 

6 21 

3339.8 

-22.47 

155.43 

102.89  3 26  3 

3279.47 

-19.31 

114.15 

247.45 

65.41 

4 

20  43 

2679.5 

-22.46 

106,70 

77.11  0 0 41 

3939.85 

-19.32 

162.68 

247.46 

65,42 

1 

6 21 

3339.8 

-22.47 

155.43 

102,89  3 26  3 

3279.47 

-19.31 

114.15 

247.45 

65,41 

4 

20  43 

2679.5 

-22.46 

106.70 

110.00  6 5 39 

2781.63 

-30.35 

80.78 

252.01 

73.46 

6 

52  1 

2181.6 

-32.31 

72.1 1 

110.00  2 20  le 

3485.69 

-8.99 

123.93 

241.60 

56.88 

3 

18  21 

2885.7 

'13.28 

117.47 

OIFFEPeNTIAL  COffffCCTIONS  MlO-COUffS£  VfZCOUCH  ACOWACV  0R8IT  DETERMINATION  ACCURACV 

toe-1.3019  TRA-8.0399  TC3  .0035  BAU  .0578  SCT  ^967.8  SCR  254,9  S03  440.2  ST  J636.4  SR  78.0  SS  1768.0 

f?0E  -.0495  RRA  .1443  RC3  -.1599  FAU  .03887  RRT  -.5358  RRF  .6076  RTF  -.9584  CRT  ,e707  CRS  .3797  CST  .9931 

FOE  2.6613  FRA  3.0816  FC3-1 .2457  BSP  9416  SC6  2998.6  R23  -*1062  R13  .9588  LSA  2405.1  MSA  158.3  SSA  11.4 

BOE  1.3029  BRA  2.0450  8C3  .1599  FSP  -1261  SCI  2990.9  SC2  215.0  THA  177.37  ELI  1636.5  El2  75.1  ALF  .74 

launch  DATE  NOV  29  1968  FlICHT  TIME  144.00  ARRIVAL  OATE  APR  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  366.779 


RL  147.55 

LAL 

.00 

LOL  66.85 

VL  27.336 

GAL  6.63 

A7L  85.54 

HCA 

153.17 

SMA 

126.19 

ECC  .20396 

INC  4.4602 

VI 

30.196 

RP  108.19 

lap 

2.01 

LOP  220.09 

VP  37.439 

CAP  -8.47 

ATP  93.98 

TAL 

152.13 

tap 

305.30 

RCA  100.45 

APO  151 .93 

V2 

35.027 

r 

RC  46.364 

CL 

24.41 

CP  -7.54 

7Al  47.56 

7AP  20,52 

ETS  22.68 

7AE 

162.24 

ETE 

302.61 

7AC  116.49 

ETC  169.78 

CLP 

-19.13 

= 

PLANETOCENTRIC  CONIC 

C3  26,107 

VHL 

5.110 

OLA  32»03  RAL  12.55 

RAO  6568.1 

VEL  12.144 

PTH 

2.18 

VHP 

6.141 

DPA  -1.32 

RAP  23.45 

ECC 

I .4797 

= 

LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

74.37 

23 

34  40 

3991 .23 

-20.24 

167.22 

246.47 

64.63 

24 

41  12 

3391  .2 

-23.48 

159.76 

105.63 

3 

42  4 

3211 .16 

-20.22 

109.44 

246.47 

64.61 

4 

35  35 

2611.2 

-23.47 

101 .98 

74.37 

23 

34  40 

3991 .23 

-20.24 

167.22 

246.47 

64.63 

24 

41  12 

3391  .2 

-23.48 

159.76  ’ 

105.63 

3 

42  4 

3211.16 

-20.22 

109.44 

246.47 

64.61 

4 

35  35 

261 1 .2 

-23.47 

101 .98 

110.00 

5 

41  18 

2842.16 

-29.10 

85.05 

250.42 

71.22 

6 

28  40 

2242.2 

-31.38 

76.59 

110.00 

2 

38  32 

3408.23 

-11.84 

119.74 

241.67 

57.70 

3 

35  21 

2808.2 

-16.02 

113.13 

differential  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

rOE'1.3229  TRA-1.9807  TC3  .0393  BAU  .0620  SCT  3010.9  SCR  281.8  SC3  485.7  ST  1678.8  SR  66.0  SS  1886.2 

ROE  .0017  RRA  .1657  RC3  -.1732  FAU  .04212  RRT  -.6886  RRF  .7604  RTF  -.9611  CRT  -.4916  CRS  -.3900  CST  .9934 

FOE  2.9525  FRA  3.2606  FC3-1 .3967  BSP  9638  SCB  3024.1  R23  -.1316  R13  .9617  LSA  2521  .1  MSA  155.8  SSA  10. 1 

BOE  1.3229  BRA  1.9876  BC3  .1776  FSP  -1405  SCI  3017.2  SC2  203.9  THA  176.30  ELI  1679.1  El2  57.5  ALF  178.89 


LAUNCH  DATE  NOV  29  1968  FlICHT  TIME  M6.00  ARRIVAL  DATE  APR  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  373.467 

Rl  147.55  LAL  .00  lOL  66.85  VL  27.402  CAL  6.42  A7L  85.37  HCA  156.37  SMA  126.62  ECC  .19864  INC  4.6342  VI  30.196 

RP  108.23  LAP  1.86  LOP  223.29  VP  37.474  CAP  -7.87  A2P  94.25  TAL  152,17  TAP  308.54  RCA  lOl  .47  APO  151.78  V2  55.013 

RC  47.558  CL  25.88  OP  -8.97  7Al  48.30  7AP  23.06  ETS  23.78  7AE  160.60  ETE  305.32  7AC  117.76  ETC  170.59  CLP  -21.33 

Plane TocENTRic  conic 

C3  25.412  VHL  5.041  OLA  33.30  RAL  1 1 .66  RAO  6568 .0  VEL  12. 1 16  PTH  2.17  VHP  5.836  DPA  -2.23  RAP  24 .94  ECC  1 .4 182 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
71.71  231348  4038.26  -21.18  171.31  245.53  63.69  2421  6 3438.3  -24.54  163.85 

10$,29  35550  3150.79  -21.17  105.30  245.52  63.68  4 48  21  2550.8  -24.53  97.83 

71. 7j  23  13  48  4038,26  -21.18  171.31  245.53  63.69  24  21  6 3438.3  -24.54  163.85 

109,29  3 55  50  3150.79  -21.17  105.30  245.52  63.68  4 48  21  2550.8  -24.53  97.83 

110.00  5 5 14  2937.97  -26.82  91.57  248.30  67.97  5 54  12  2338.0  -29.57  83.46 

no. 00  3 7 30  3299.08  -15.73  113.68  242.41  59.25  4 2 30  2699.1  -19.69  106.80 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE' 

'1 .3468 

TRA- 

-1  .9154 

TC3 

.0743 

BAU 

.0696 

SCT  3021.9  SCR  338.0 

SC3  535.4 

ST 

1718.6 

SR 

109-4 

SS 

2016.3 

ROE 

.0651 

RRA 

.1969 

RC3 

-.1910 

FAU 

,04567 

RRT  -.8078  RRF  .8751 

RTF  -.9635 

CRT 

-.9367 

CRS 

-.8922 

CST 

.9936 

FOE 

3.2936 

FRA 

3.4437 

FC3- 

-1.5558 

BSP 

9854 

see  3040.8  R23  -.1584 

R13  .9645 

LSA 

2647.1 

MSA 

154.7 

SSA 

8,7 

BOE 

1 .3484 

BRA 

1 .9255 

6C3 

.2049 

FSP 

-1565 

SCI  3034.3  SC2  198.4 

THA  174.82 

ELI 

1771.7 

El2 

38.2 

AlF 

176.59 

LAUNCH 

DATE  NOV  29  1 968 

Flight  time  U8.00 

arrival 

CATE 

APR 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  380.135 

RL 

147.55 

LAL 

.00 

LOL 

66.85 

VL 

27.462 

GAL 

6.22  ATL  85.14  HCA 

159.57  SMA  127.02 

ECC 

.19376 

INC 

4.8589 

VI 

30.196 

RP 

108.27 

LAP 

1 .69 

LOP 

226.49 

VP 

37.506 

GAP 

-7.79  ATP  94.55  TAl 

152.22  tap  311.79 

RCA 

102.41 

APO 

151 .63 

V2 

35.000 

RC 

48.883 

OL 

27.57 

CP 

'10.87 

7AL 

49.20 

TAP 

25.90  ETS  25.37  TAE 

158.70  ETE  306.32 

TAC 

118.97 

ETC 

171 .77 

CLP 

-23.65 

PLANETOCENTRIC  CONIC 

C3 

24.968 

VHL 

4.997  OLA 

34.74 

RAL 

10.59 

RAO 

6568.0  VEL  12.097  PTH 

7.17  VHP  5.554 

OPA 

-3.62 

RAP 

26-50 

ECC 

1 .4109 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  JNJ  LAT  INJ  LONG  iNJ  RT  ASC  INJ  A7MTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

68.97  22  53  0 4084.39  -22.16  175,45  244.64  62.53  24  1 4 3484.4  -25.66  167.99 

111.03  4 8 6 3095.97  -22.15  101.56  244,63  62.52  4 59  42  2496.0  -25,65  94. li 

68.97  22  53  0 4084.39  -22.16  175.45  244. W 62.53  24  1 4 3484.4  -25.66  167.99 

111.03  4 8 6 3095.97  -22.15  101.56  244.63  62.52  4 59  42  2496.0  -25.65  94. li 

68.97  22  53  0 4084.39  -22.16  175.45  244.64  62-53  24  1 4 3484.4  -25.66  167.99 

111.03  4 8 6 3095.97  -22.15  101.56  244.63  62.52  4 59  42  2496,0  -25.65  94. n 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINATION  ACCURACY 

TOE-1 .3779  TRA-1.8453  TC3  .1033  BAU  .0796  SCT  3022.9  SCR  434.4  S03  589.1  ST  1758.7  SR  198.2  SS  2162.3 

ROE  .I486  RRA  .2415  RC3  -. 21 49  FAU  .04926  RRT  -.8826  RRF  .9432  RTF  -.9656  CRT  -.9963  CRS  -.981 4 CST  .9938 

FOE  3.7001  FRA  3.6243  FC3-1 .7078  BSP  10020  SCB  3053.9  R23  -.1851  R13  .9672  LSA  2790.0  MSA  155.0  SSA  7.3 

BOE  1.3859  BRA  1.8611  BC3  -2385  FSP  -1736  SCI  3047.2  SC2  202.5  Tha  172.74  ELI  1769.7  El2  17.0  AlF  173.59 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  > 


LAUNCH  DATE  NOV  ?9  1968  FLIGHT  TIMC  150.00  ARRIVAL  DATE  APR  2S  1969 

heliocentric  conic  distance  386.783 

RL  147.55  LAL  .00  LOL  66.85  VL  27.516  GAL  6.04  A7L  84,84  HCA  162.77  SMA  127.39  ZCC  .18928  INC  5.1628  VI  30.196 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.533  GAP  -6.73  A7P  94.93  TAL  152.28  TAP  315.05  RCA  103.28  APO  151.50  V2  34.987 

RC  50.327  Gl  29.60  GP  -13.48  7AL  50.31  7AP  29.16  ETS  27.59  7AE  156.37  ETE  305.67  7AC  120.13  ETC  173.33  CLP  -26.10 

PLANETOCENTRIC  CONIC 

C3  24.859  VHL  4.986  CLA  36.47  RAL  9.25  RAO  6568.0  VEL  12.093  PTH  2.16  VHP  5.303  OPA  -5.72  RAP  28.22  ECC  1.4091 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

65.99  22  31  0 4133.19  -23.21  179.93  243.82  61.04  23  39  53  3533.2  -26.88  172.50 

114.01  41925  3045.00  -23.19  98.11  243.81  61.03  5 10  10  2445.0  -26.87  90.69 

65.99  22  31  0 4133.19  -23.21  179.93  243.82  61.04  23  39  53  3533.2  -26.88  172.50 

114.01  41925  3045.00  -23.19  98.11  243.81  61.03  5 10  10  2445 .0  -26.87  90.69 

65.99  22  31  0 4133.19  -23.21  179.93  243.82  61.04  23  39  53  3533.2  -26.88  172.50 

114.01  4 1925  3045.00  -23.19  98.11  243.81  6J .03  5 10  10  2445.0  -26.87  90.69 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4234  TRA-1.7713  TC3  .1207  BAU  .0915  SCT  3016.1  SCR  586.8  SC3  644.9  ST  1803.4  SR  332.4  SS  2326.7 

ROE  .2658  RRA  .3051  RC3  -.2475  FAU  .05255  RRT  -.9227  RRF  .9766  RTF  -.9672  CRT  -.9993  CRS  -.9968  CST  .9940 

FOE  4.1877  FRA  3.7830  FC3-1 .8300  BSP  10106  SOB  307^.6  R23  -.2056  R15  .9700  LSA  2958.3  MSA  157.1  5SA  5.9 

BOE  1.4480  BRA  1.7974  8C3  .2753  FSP  -1909  SCI  3064.6  SC2  222.6  THA  169.77  ELI  1833.7  El2  11.8  AlF  169.56 

LAUNCH  DATE  NOV  29  1968  FLICHT  TIME  152.00  ARRIVAL  DATE  APR  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  393.410 

RL  147.55  LAL  .00  LOL  66.85  VL  27.566  CAL  5.87  A7L  84.40  HCA  165.97  SMA  127.72  ECC  .18520  INC  5.5998  V]  30.196 

RP  108.36  LAP  1.36  LOP  232.88  VP  57.557  GAP  -6.18  A7P  95.43  TAL  152.35  TAP  318.31  RCA  104.07  APO  151.38  V2  34.974 

RC  51.881  GL  32.17  GP  -17.26  7AL  51.79  7AP  33.07  ETS  30.70  7AE  153.21  ETE  303.42  ZAC  121.24  ETC  175.75  CLP  -28.66 

PLANETOCENTRIC  CONIC 

C3  25.264  VHL  5.026  OLA  58.63  RAL  7.47  RAO  6568.0  VEL  12.110  PTH  2.17  VHP  5.099  OPA  -8.94  RAP  30.31  ECC  1.4158 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.55 

22  6 17 

4188.53 

-24.31 

185.15 

243.07 

59.00 

23  16  6 

3588.5 

-28.23 

177.78 

117.45 

4 29  52 

2997.63 

-24.29 

94.94 

243.06 

58.99 

5 19  50 

2397.6 

-28.21 

87.58 

62.55 

22  6 17 

4188.53 

-24.31 

185.15 

243.07 

59.00 

23  16  6 

3588.5 

-28.23 

177.78 

117.45 

4 29  52 

2997.63 

-24.29 

94.94 

243.06 

58.99 

5 19  50 

2397.6 

-28.21 

87.58 

62.55 

22  6 17 

4188.53 

-24.31 

185.15 

243.07 

59,00 

23  16  6 

3588.5 

-28.23 

177.78 

117.45 

4 29  52 

2997.63 

-24.29 

94.94 

243.06 

58.99 

5 19  50 

2397.6 

-28.21 

87.58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.4919  TRA-1.6895  TC3  .1262  BAU  .1070  SCT  2997.7  SCR  822.7  SG3  696.8  ST  1854.5  SR  535.9  SS  2508.6 

ROE  .4447  RRA  .3964  RC3  -.2905  FAU  .05485  RRT  -.9426  RRF  .9910  RTF  -.9685  CRT  -.9967  CRS  -.9996  CST  .9942 

FOE  4.7684  FRA  3.8724  FC3-1 .8795  BSP  10196  SCB  3108.5  R23  -.2122  R13  .9735  LSA  3161.2  MSA  161.4  SSA  4.4 

BOE  1.5568  BRA  1 .7354  BC3  .3167  FSP  -2064  SGI  3097.2  SG2  265.4  THA  165.38  ELI  1929.9  El2  42.0  AlF  163.93 


LAUNCH  DATE  NOV  29  1968  FLIGHT  TIME  154.00  ARRIVAL  DATE  MAY  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  400.015 

RL  147,55  LAL  .00  LOL  66.85  VL  27.611  GAL  5.72  A7L  83.71  MCA  169.16  SMA  128.03  ECC  .18151  INC  6.2874  VI  30.196 

RP  108.40  LAP  1.18  LOP  236.07  VP  37.578  CAP  -5.64  A7P  96.18  TAL  152.42  TAP  321  .58  RCA  104.79  APO  151.26  V2  34.961 

RC  53.536  GL  35.66  GP  -23.05  7AL  53.90  7AP  38.16  ETS  55.11  7AE  148.34  ET£  299.76  7AC  122.22  ETC  179.61  CLP  -31.30 

PLANETOCENTRIC  CONIC 

C3  26.637  VHL  5.161  OLA  41.52  RAL  4.85  RAO  6568.1  VEL  12.166  PTH  2.18  VHP  4.989  OPA  -14.02  RAP  33.18  ECC  1.4384 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.27 

21 

36  15 

4256.88 

-25.42 

191.72 

242.40 

55.99 

22  47  12 

3656.9 

-29.69 

184.50 

121 .73 

4 

39  1 

2955.47 

-25.41 

92.15 

242.39 

55.99 

5 28  17 

2355.5 

-29.68 

84.94 

58.27 

21 

36  15 

4256.88 

-25,42 

191 .72 

242.40 

55.99 

22  47  12 

3656.9 

-29.69 

184 .50 

121  .73 

4 

39  1 

2955.47 

-25.41 

92.15 

242.39 

55.99 

5 28  17 

2355.5 

-29.68 

84.94 

58.27 

21 

36  15 

4256.88 

-25.42 

191.72 

242.40 

55.99 

22  47  12 

3656.9 

-29.69 

184.50 

121 .73 

4 

39  1 

2955.47 

-25,41 

92.15 

242.39 

55.99 

5 28  17 

2355.5 

-29.68 

84  .94 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.6095  TRA-1.5954  TC3  .1191  BAU  .1297  SGT  2967.1  SCR  1191.9  SG3  728.2  ST  1922.5  SR  861.4  SS  2694.5 

ROE  .7468  RRA  .5256  RC3  -.3440  FAU  .05484  RRT  -.9525  RRT  .9966  RTF  -.9693  CRT  -.9946  CRS- 1 .0000  CST  .9944 

FOE  5.4232  FRA  3.7791  FC3-1.7825  BSP  10462  SG6  3197.5  R23  -.2tX)6  R13  .9784  LSA  3416.2  MSA  168.1  SSA  3.1 

BOE  1 .7743  BRA  1.6797  6C3  .3641  FSP  -2171  SGI  3179.5  SC2  338.9  THA  158.81  ELI  2105.1  El2  81.5  ALF  155.94 

LAUNCH  DATE  NOV  29  1968  FLIGHT  TIME  156.00  ARRIVAL  CATE  MAY  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  406.596 

RL  147.55  LAL  .00  LOL  66.85  VL  27.651  CAL  5.58  A7L  82.46  HCA  172.34  SMA  128.30  ECC  .17818  INC  7.5378  VI  30.196 

RP  108.43  LAP  1.00  LOP  239.25  VP  37.596  GAP  -5.12  ATP  97.47  TAL  152.49  TAP  324.83  RCA  105.44  APO  151.16  V2  34.948 

RC  55.282  GL  40.90  GP  -32.65  7Al  57.29  ZAP  45.60  ETS  41.49  7AE  139.85  ETE  295.40  7AC  122.75  ETC  186.36  CLP  -33.80 

PLANETOCENTRIC  CONIC 

C3  30.399  VHL  5.514  OLA  45.71  RAL  .39  RAO  6568 .2  VEL  12.320  PTH  2.22  vHP  5.117  OPA  -22.51  RAP  37.98  ECC  1 .5003 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

52.49  20  55  26  4351.33  -26.22  200.85  241.69  51.11  22  758  3751.3  -31.05  194.00 

127.5]  4 44  16  2926.97  -26.20  90.25  241 .68  51.11  5 33  3 2327.0  -31.04  83.40 

52.49  20  55  26  4351.33  -26.22  200.85  241.69  51.11  22  758  3751.3  -31 .05  194.00 

127.51  4 44  16  2926.97  -26.20  90.25  241.68  51.11  533  3 2327.0  -31.04  83.40 

52.49  20  55  26  4351.33  -26.22  200.85  241.69  51.11  22  758  3751.3  -31.05  194.00 

127.51  4 44  16  2926.97  -26.20  90.25  241 .68  51.11  5 33  3 2327.0  -31.04  83.40 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1-8689  TRA-1.4883  TC3  .0866  BAU  .1606  SCT  2947,3  SCR  1783.6  SC3  696.6  ST  2052.7  SR  1424.5  SS  2839.2 

ROE  1.3378  RRA  .6944  RC3  -.3856  FAU  .04797  RRT  -.9567  RRF  .9984  RTF  -.9702  CRT  -.9939  CRS-t*0000  CST  .9949 

FOE  6.0181  FRA  3.2655  FC3-J .3662  BSP  11074  SCB  3445.0  R23  -.1655  R13  .9860  LSA  3777.8  MSA  177.4  SSA  1.8 

BOE  2.2984  BRA  1.6423  BC3  .3952  FSP  -2082  SGI  3415.7  SG2  447.9  THA  149.35  ELI  2495.2  EL2  129.2  AlF  145.30 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL.  4.  1968-69* 


LAOHCH  DATE  HO^  29  1968 


rLiCMT  TIMC  158.00 


ARRIVAL  CATC  MAV  6 1369 


HELIOCENTRIC  CONIC 

Rl  147,55  LAL  .00  LOL  66.85  VL  ^7.687  CAL 

RP  108.47  lap  >62  LOP  ?4e.44  VP  37.611  CAP 

RC  57,109  CL  49.81  CP  -50.01  ?Al  63.70  ZAP 

planetocentric  CCNIC 


DISTANCE  413.144 

5.46  AZL  79.45  MCA  175. 5^  SHA  128.55  ECC  .17522  INC10.5475  VI  30.196 
-4.61  A7P  100.52  TAL  152.55  TAP  328.07  RCA  106.03  APO  151.08  V2  34,936 
58.15  ETS  51.45  7AE  123.56  ETE  293.31  ZAC  121.35  ETC  199.85  CLP  -34,81 


C3  43.622 

VHL  6.605 

OLA  52.14 

RAL  350.67 

RAO  6568. 

7 VEL  12.845 

PTH  2.34 

VHP  6. 

.152 

OPA  -37,24 

RAP  48.78 

ECC  1.7179 

LNCH  AZMTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

iNJ  LCNC  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

44.21 

19  48  56 

4509.66 

-24.66 

214.93 

239.77 

42.49 

21  4 

6 

3909.7 

-30.43 

209.09 

135.79 

4 33  12 

2950  .83 

-24,65 

90,99 

239.75 

42.48 

5 22 

23 

2350.8 

-30.42 

85.15 

44.21 

19  48  56 

4509.66 

-24,66 

214.93 

239.77 

42.49 

21  4 

6 

3909.7 

-30.43 

209.09 

135.79 

4 33  12 

2950 .83 

-24.65 

90.99 

239.75 

42.48 

5 22 

23 

2350.8 

-30.42 

85.15 

44.21 

19  48  56 

4509.66 

-24.66 

214.93 

239.77 

42.A9 

21  4 

6 

3909.7 

-30.43 

209.09 

135.79 

4 33  12 

2950 .83 

-24.65 

90.99 

239.75 

42.48 

5 22 

23 

2350.8 

-30.42 

85,15 

oifperential  corrections 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-2. 7206 

TRA-1.3591 

TC3  .0160 

BAU  .1804 

SCT 

5043.1  SCR  2636.3  SC3  496.0 

ST  2429.5 

SR  2388.2 

SS  2714.3 

ROE  2.7270 

RRA  . 7709 

RC3  -.3090 

PAU  .02575 

RRT 

-.9579  RRP 

.9979  RTP  - 

.9744 

CRT  -.9948 

CRS  -.9998 

CST  .9966 

POE  5.8147 

PRA  1.8801 

PCS  -.5110 

BSP  12650 

see  4026.2  R23  - 

.1023  R13 

.9947 

LSA  4351.8 

MSA  187.3 

SSA  .5 

60E  3.8520 

BRA  1.5625 

BC3  .3094 

PSP  -1514 

SC] 

5984. 5 SC2 

578.0  THA  139.27 

ELI  3402-2  El2  174.1 

ALP  135.49 

LAUNCH  DATE  NOV  29  1968 


PlICHT  time  160.00 


ARRIVAL  GATE  MAY  8 1969 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  66.85  VL  27.719  CAL 
RP  108.51  LAP  .64  LOP  245.62  VP  37.62^3  CAP 
RC  59.010  CL  63.32  CP  -78.90  ZAL  78.30  ZAP 
Planetocentric  conic 


DISTANCE  419.589 

5.37  AZL  62.57  HCA  178.62  SMA  128.77  ECC  .17274  INC27.4328  VI  50.196 

-4.14  AZP  117.43  TAL  152.54  TAP  331.16  RCA  106.53  APO  151.02  V2  34,923 

79.18  ETS  119.98  ZAE  90-22  ETE  353.18  ZAC  115.24  ETC  279.45  ClP  12.80 


C3  202.499 

VHL 

14.230 

OLA  56.23 

RAL  323.72 

RAO  6571 

1 VEL  17.995  PTH  3,01 

VHP  15 

.611 

OPA  -54.87 

RAP  91.77 

ECC 

4.3326 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

39.16 

17 

46  53 

4867.93 

-8.01 

232.60 

228.33 

34.15 

19  8 

1 

4B67.9 

'14.60 

228 . 38 

140.84 

3 

0 14 

3246.34 

-8.00 

101 .62 

228.31 

34.15 

3 54 

20 

2646,3 

-14.59 

97.41 

39.16 

17 

46  53 

4867.93 

-8.01 

232.60 

228.33 

34.15 

19  8 

1 

4267.9 

-14.60 

228 . 38 

140,84 

5 

0 14 

3246.34 

-8.00 

101 .62 

228.31 

34.15 

3 54 

20 

2646.3 

-14.59 

97,41 

39.16 

17 

46  53 

4867.93 

-8.01 

232.60 

228.33 

34.15 

19  8 

1 

4267.9 

-14.60 

228.38 

140.84 

5 

0 14 

3246.34 

-8.00 

lOJ .62 

228.31 

34.15 

3 54 

20 

2646.3 

-14,59 

97,41 

oipperential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

ro-10.6042 

TRA 

-.2642 

TC3  -.2227 

BAU  .6580 

SCT  4320.7  SCR 

1977.6  SC3 

126.5 

ST  4B70.1 

SR  1855.1 

SS 

1948.2 

ROE-4.5813 

RRA 

-.9069  RC3  -.0974 

PAU- .01842 

RRT 

.9570  RRP 

-.9598  RTP  - 

.9999 

CRT  .9957 

CRS  .9960 

CST 

1 .0000 

POE  3,5869 

PRA 

.1093 

FC3  .07$? 

BSP  13395 

see  4751.7  R23 

.0395  R13  - 

.9992 

LSA  5044.3 

MSA  159.5 

SSA 

.7 

eOEll .5516 

BRA 

.9446 

BC3  .2431 

PSP  -374 

SCI 

4722.7  SC2 

524.8  THA 

23.97 

ELI  4652.9 

El2  158.1 

ALP 

23,42 

LAUNCH  DATE  NOV  29  1968 


Plight  time  162. do 


arrival  date  may  10  1969 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  66.85  VL  27.748  CAL 

RP  108.55  LAP  .45  LOP  248.80  VP  37.633  CAP 

RC  60.976  CL  -55,10  CP  75.06  ZAL  68.02  ZAP 

Planetocentric  conic 


DISTANCE  426.348 

5.24  AZl  102.93  HCA  182.01  SMA  128.97  ECC  .17002  INC12.9320  Vl  30.196 
-3.59  AZP  77.07  TAL  152.76  TAP  334.77  RCA  107.04  APO  150.90  V2  34.911 
76.37  ETS  304.63  ZAE  106.38  ETE  66.10  ZAC  87.28  ETC  139-07  CLP  -23.93 


C3  56.879 

VHL  7,542 

OLA  -43.09 

RAL  41,71 

RAO  6569.0 

VEL  13.351 

PTH  2,44 

VHP  10.905 

OPA  70.83 

RAP  316.50 

ECC  1 .9361 

lnch  A7MTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

56.05 

11  55  52 

1828.63 

18.32 

35.93 

290.97 

129. 7B 

12  26  21 

1228.6 

23.31 

29.66 

123.95 

19  13  30 

5764 .07 

16.33 

269.80 

290.99 

129.71 

20  49  34 

5164.1 

23.32 

263.52 

56.05 

11  55  52 

1828.63 

18.32 

35.93 

290.97 

129.72 

12  26  21 

1228.6 

23.31 

29.66 

123.95 

19  13  30 

5764 .07 

18.33 

269.80 

290.99 

129.71 

20  49  34 

5164.1 

23.32 

263.52 

56.05 

11  55  52 

1828.63 

18.32 

35.93 

290.97 

129.72 

12  26  21 

1228.6 

23.31 

29-66 

123.95 

19  13  30 

5764 .07 

18.33 

269.80 

290.99 

129.71 

20  49  34 

5164.1 

23.32 

263 . 52 

oipperential 

CORRECTIONS 

MIO-COORSC  EXECUTION  ACCUU4CT 

ORBIT  DETERMINATION  ACCOfiACY 

TOE  -.9758  TRA-2.9194  TC3  - .0488  BAU  .1575 
ROE  -.0386  RRA-3.5250  RC3  -2013  PAU  .00611 
POE  .2456  PRA  2.2329  PC3  -.0930  BSP  13610 
BOE  .9765  BRA  4.5770  8C3  .2072  PSP  -578 


set  3127.3  SCR  3680.0  SC3  201.7 
RRT  .9678  RRP  -.9972  RTP  -.9839 
see  4829.4  R23  -.0314  R13  -.9995 
SCI  4791.4  SC2  604.5  THA  49.79 


ST  1174.6  SR  1100.6  SS  679.8 

CRT  .7922  CRS  .9725  CST  .9125 

LSA  1667.4  MSA  522.7  SSA  .7 

Eli  1524.2  El2  517.6  AlP  42.65 


LAUNCH  DATE  NOV  29  1968 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85 
RP  108.58  LAP  .26  LOP  251.98 
RC  63.000  Cl  -20.38  CP  50.98 
Planetocentric  conic 
C3  16.396  VHL  4.049  OLA  -9.59 
lnch  azmtm  lnch  time  l-i  time 

90.00  10  1 22  1865.00 

90.00  19  33  33  5114.15 

100.00  11  17  59  1618.69 

100-00  20  59  37  4836.59 

110.00  12  15  31  1438.57 

110.00  22  18  35  4589.47 

oippercntial  cow?ections 
TOE  -.4837  TRA- 1.3502  TC3  .1194 
roe  -.4443  RRA-2.3300  RC3  1.3470 
POE  1.0498  PRA  4.8821  PC3-2.8926 
BOE  .6568  BRA  2.6929  8C3  1.3523 


plight  time  164.00 


ARRIVAL  DATE  HAY  12  1969 


VL  27.773 
VP  37.641 
ZAL  46.41 

RAL  29.87 
INJ  LAT 
-9,87 
24.84 
-10.86 
25.92 
-15.47 
28.79 

BAU  .2964 
PAU  .05478 
aSP  13125 
PSP  -2034 


DISTANCE  432.790 

CAL  5.17  AZL  92.92  HCA  185. U SMA  129.14  ECC  .16810  INC  2.9223  Vl  30.196 
CAP  -3.13  AZP  87.09  Tal  152.76  TAP  337.90  RCA  107.44  APO  150.85  V2  34.900 
ZAP  64.77  ETS  327.61  ZAE  131.56  ETE  77.93  ZAC  96.12  ETC  151.49  ClP  -47.40 


RAO  6567,7  VEl  11.738  PTH  2.07  VHP  5.305 
INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  INJ  TIME 


20.50 

227.29 

1.80 

206.57 

346.60 

186.79 


246.9^ 

250.80 

246.47 

250.48 
244.93 
249.47 


116.68 
75.95 
118.02 
74.56 
121 .72 
70.72 


10  32  28 
20  58  48 

11  44  58 

22  20  13 

12  39  29 

23  35  5 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2057,1  SCR  3572.9  SC3  651.0 
RRT  .9543  RRP  -.9997  RTP  -.9559 
see  4122.8  R23  -.0675  R13  -.9975 
SCI  4087.6  SC2  537.2  THA  €0.66 


OPA  51.68  RAP  353.85  ECC  1.2698 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1265.9  -6,21  13.73 

4514.1  22.66  219-30 

1018.7  -7.03  355.11 

4236.6  23.55  198.57 

838.6  -9.18  340.13 

3989.5  25.89  178.81 

ORBIT  determination  ACCURACY 
ST  897.9  SR  1184.3  SS  1180.0 

CRT  .9530  CRS  .9985  CST  .9683 

LSA  1884. 3 MSA  225.1  SSA  3.5 

Eli  1469.9  EL2  219.2  ALP  53.20 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  NOV  29  1966 

flight  TIME  166.00 

ARRIVAL 

CATE 

MAT 

14  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  439.254 

RL  147.55 

LAL  .00 

LOL  66.65 

VL  27.794 

CAL  5.11 

A7L  90.51 

HCA  166.31 

SMA 

129.30 

ECC  .16640 

INC 

.5092 

VI 

30.196 

RP  106.62 

LAP  .07 

LOP  255.15 

VP  37.646 

GAP  '2.67 

A7P  69.50 

TAL  152.77 

TAP 

341 .06 

RCA  107.76 

APO 

150.61 

V2 

34  .669 

RC  65.076 

CL  -3.77 

CP  37.96 

7Al  42.41 

7AP  62.00 

ETS  337.67 

?AE  144.46 

ETE 

79-25 

ZAC  100.61 

ETC 

154.60 

CLP 

-53.44 

PLANETOCENTRIC  CONIC 

C3  14.011 

VHL  3.743 

CLA  6.01 

RAL  24.15 

RAO  6567.6 

VEL  11.636 

PTH  2.04 

VHP 

4.154 

OPA  39.69 

RAP 

2.29 

ECC 

1 .2306 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

f TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

7 40  39 

2320.16 

'21  .96 

46.26 

241.40 

106.31 

6 

19  19 

1720.2 

- 

19.26 

40.65 

90.00 

21  6 36 

4569.36 

12.26 

194.06 

239.20 

64.27 

22 

25  7 

3969.4 

6.70 

167.19 

100.00 

9 4 51 

2046.60 

-22.95 

27.95 

241.04 

109.70 

9 

36  59 

1446.6 

20.06 

20.35 

100.00 

22  27  7 

4336.15 

13.17 

174.96 

236.74 

62.92 

23 

39  23 

3736-2 

9.44 

1 66 . 1 6 

110.00 

10  19  37 

1614.59 

'25.53 

9.06 

239.92 

113.54 

10 

49  52 

1214.6 

- 

22.12 

1 .56 

110.00 

23  26  50 

4142.92 

15-60 

156.93 

237.35 

59.19 

24 

37  53 

3542.9 

11.40 

152.34 

oirreffCNTiAL  corrections  mio-coursc  execution  accuracy  orbit  determination  accuracy 


TOE 

-.4311 

TRA-1 .0446 

TC3 

.0446 

BAU 

-B512 

SGT  1736.3  SGR  3CX34.0 

SC3  1032.1 

ST 

617.3 

SR 

1192.5 

SS 

1776.6 

ROE 

-.5726 

RRA-1 .7491 

RC3 

1 .3406 

FAU 

.06770 

RRT  .9462  RRF  -.9996 

RTF  -.9460 

CRT 

.9933 

CRS 

.9966 

CST 

.9977 

FOE 

2.4666 

FRA  6.6663 

FC3- 

'5.4190 

BSP 

11214 

see  3470.7  R23  -.0794 

R13  -.9964 

USA 

2290.6 

MSA 

79.0 

SSA 

10-6 

BOE 

-7169 

BRA  2.0373 

6C3 

1 .3413 

FSP 

'3196 

SGI  3435.7  SG2  491.6 

THA  60.64 

Eli 

1443.6 

EL2 

77.9 

alf 

55.64 

LAUNCH 

DATE  NOV  29  1 966 

flight  time  166. (XJ 

ARRIVAL 

, DATE 

MAT 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  445.704 

RL 

147.55 

LAL  .00 

La 

66.65 

VL 

27.613 

CAL 

5.06  AZU  69.42  HCA 

191.46  SNA 

129.43 

ECC 

.16496 

INC 

.5739 

VI 

30-196 

RP 

106.65 

LAP  -.11 

LOP 

256.33 

VP 

37.650 

GAP 

'2.21  ATP  90.56  TAl 

152.76  TAP 

344.24 

RCA 

106.07 

APO 

150.76 

V2 

34  .678 

RC 

67.196 

GL  4 .29 

CP 

30.44 

ZAL 

42.44 

ZAP 

63.35  ETS  344.95  TAE 

152.02  ETE 

62.26 

tac 

102.66 

ETC 

157.01 

CLP 

-56.65 

PLANETOCENTRIC  CONIC 


C3  13.802 

VHL 

3.715 

OLA  13.52  RAL  21.14 

RAO  6567. 

,5  VEL  11.627  PTH  2.04 

VHP  3. 

.665 

OPA 

32.52 

RAP 

5.17 

zee 

1 .227J 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

27  56 

2563.05 

'26.22 

64.60 

240.70 

101.10 

7 10 

39 

1963.0 

■24.42 

56.59 

90.00 

21 

57  20 

4339.69 

4.54 

179.60 

236.11 

62.02 

23  9 

40 

3739.9 

.76 

173.16 

100.00 

7 

56  22 

2277.67 

'27.33 

43.56 

240.44 

102.61 

0 34 

20 

1677.9 

■25.51 

35.34 

100.00 

23 

11  36 

4100.31 

5.53 

161 .64 

235.56 

60.56 

24  19 

56 

3500.3 

1.57 

155.09 

110.00 

9 

20  32 

2014.52 

'30.24 

22.69 

239.56 

106.75 

9 54 

6 

1414.5 

■27.66 

14  .45 

110.00 

0 

7 51 

3936.41 

6.11 

147.62 

233.96 

56.66 

1 13 

26 

3336.4 

3.67 

J4J  .35 

JIFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3662 

tra 

'.6131 

TC3  -.0627 

BAU  .2159 

SGT 

1409.2  SGR 

2590.5  SG3  1313.6 

ST 

664.6 

SR 

1136.5 

SS 

2243.9 

ROE  -.5905 

RRA' 

1.4279 

RC3  1.1670 

FAU  .10998 

RRT 

.9264  RRF 

-.9992  RTF  ' 

.9258 

CRT 

.9969 

CRS 

.9964 

CST 

.9996 

FOE  3.6299 

FRA 

6.2203 

FC3-6.6965 

BSP  9610 

SG6 

2949.0  R23 

-.0636  R13  ' 

.9957 

LSA 

2606.1 

MSA 

56.9 

SSA 

16.3 

BOE  .6946 

BRA 

1 .6431 

0C3  1.1699 

FSP  -4055 

SGI 

2910.9  SG2 

472.3  THA  i 

62.47 

ELI 

1326.5 

EL2 

26.0 

alf 

56.95 

LAUNCH  DATE  NOV  B9  1966  FLIGHT  TIME  170.00  ARRIVAL  DATE  MAr  la  1969 

HELIOCENTRIC  CONIC  DISTANCE  452-135 

RL  147.55  LAL  .00  LOL  66.65  VL  27.629  CAL  5.02  A7L  86.61  HCA  194.66  SNA  129.54  ECC  .16363  INC  1.1945  VI  30.196 

RP  106.66  LAP  -.30  LOP  261.50  VP  37.652  CAP  -1.77  A7P  91.16  TAL  152-73  TAP  347.39  RCA  106.32  APO  150.76  V2  34.867 

RC  69.360  CL  8.92  CP  25.60  7AL  43.05  7AP  66.62  ETS  349.95  7AE  156.83  ETE  68.19  7AC  102-96  ETC  156.96  CLP  -63.90 

PLANETOCENTRIC  CONIC 


C3  13.906 

VHL 

3.729 

OLA  17.79 

RAL  19.32 

RAO  6567, 

,5  VEL  11.632  PTH  2.04 

VHP  3- 

.362 

OPA  27.40 

RAP  5.92 

ECC 

1 .2269 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

40  33 

2720.09 

'27.76 

76.01 

240.69 

95.70 

6 25 

53 

2120.1 

'26.70 

67.51 

90.00 

22 

30  9 

4166.20 

'.41 

171 .21 

235.11 

61  .69 

23  59 

55 

3566.2 

'4.19 

164 .57 

100.00 

7 

12  20 

2424.10 

-29.06 

54.06 

240.53 

97.34 

7 52 

44 

I624.I 

-27.74 

45.52 

100.00 

23 

41  3 

3957.42 

.71 

153.77 

234.46 

60,12 

24  47 

0 

3357.4 

'3.27 

147.25 

110.00 

6 

43  26 

2136.99 

-32.34 

31.76 

239.89 

101.74 

9 19 

7 

1539.0 

'30.36 

23.11 

110.00 

0 

30  20 

3615.30 

3,53 

141 .23 

232.72 

55.96 

1 33 

56 

3215.3 

-.96 

135.03 

JIFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  '.2667 

TRA 

-.5670 

TC3  -.2320 

BAU  . 1 956 

SGT 

1046.3  SGR 

2269.7  SG3  1532.0 

ST  496.6 

SR  1055.6 

SS 

2566.1 

ROE  '-5669 

RRA- 

1.2226 

RC3  1 .0272  FAU  .12709 

RRT 

.6740  RRF 

-.9965  RTF  - 

.6730 

CRT  .9994 

CRS  .9976 

CST 

.9965 

FOE  4.9741 

FRA 

9.2177 

FC3-7.9109 

BSP  6264 

SGB 

2517.4  R23 

-.0765  R13  ' 

.9954 

LSA  2636.5 

MSA  73.5 

SSA 

14.1 

BOE  .6263 

BRA 

1 .3562 

8C3  1.0531 

FSP  -4761 

SGI 

2473.0  SG2 

470.7  THA 

67.36 

Eli  1167.5 

El2  15.3 

alf 

64,73 

LAUNCH  DATE  NOV  29  1966  FLIGHT  TIME  172.00  ARRIVAL  CATE  MAT  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  456.544 


RL  147.55 

LAL 

.00 

La  66.65 

VL 

27.642 

CAL  5.00 

ATL  66.40 

HCA 

197.63 

SMA 

129.63 

ECC  .16295 

INC 

1 .5965 

VI 

30.196 

RP  106.72 

LAP 

-.49 

LOP  264.67 

VP 

37.653 

GAP  '1.33 

ATP  91.52 

TAL 

152.67 

TAP 

350 

1.50 

RCA  106.51 

APO 

150.75 

V2 

34.656 

RC  71 . 560 

GL 

11.69 

CP  22.22 

TAL 

43.62 

TAP  70.92 

ETS  353.62 

TAE 

159.66 

ETE 

97.39 

TAC  102.33 

ETC 

160.56 

CLP 

-69.32 

PLANETOCENTRIC  CONIC 

C3  14.073 

VHL 

3.751 

DLA  20.54 

RAL 

16.11 

RAO  6567.6 

VEL  11.639 

PTH 

2.04 

VHP 

3. 

194 

OPA  23.45 

RAP 

5.59 

ECC 

1 .2316 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

t ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

5 46 

2634.36 

-26.26 

64.34 

240.76 

91.55 

5 

53 

2 

2234.4 

- 

27 . 76 

75. 7J 

90.00 

22 

55  17 

4077.09 

'3.92 

165.12 

234.66 

61.93 

24 

3 

14 

3477.1 

-7.64 

156.42 

100.00 

6 

40  37 

2526.62 

'29.72 

61.77 

240.71 

93.35 

7 

22 

46 

1926.6 

- 

26.94 

55.05 

100.00 

0 

7 5 

3656.09 

'2.65 

146.32 

234.16 

60.21 

1 

11 

23 

3256.1 

-6.60 

141 .75 

110.00 

6 

17  34 

2225.33 

'33.34 

36.32 

240.29 

96.00 

6 

54 

39 

1625.3 

- 

■31 .66 

29.39 

110.00 

0 

46  36 

3734.14 

.43 

136.99 

232.23 

55.62 

1 

46 

52 

3134.1 

'4.05 

130.78 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.1365 

TRA 

-.3536 

TC3  -.4033 

BAU 

.1665 

SGT  663.6  SGR  2057.6 

t SG3  1707.6 

ST  271 .0 

SR 

972.2 

SS 

2846.9 

ROE  -.5344 

RRA- 

'1 .0766 

RC3  .9172  FAU 

.14021 

RRT 

.6939  RRF  - 

.9975 

RTF  - 

.6914 

CRT  .9915 

CRS 

.9966 

CST 

• 9769 

FOE  5.9510 

FRA  to. 0020 

FC3-6.6252 

BSP 

7063 

SGB  2166.5  R23  - 

.0561 

R13  ' 

,9960 

LSA  3021.0 

MSA 

69.6 

SSA 

12.9 

BOE  .5516 

BRA 

1.1351 

BC3  1.0020 

FSP 

'5330 

SGI  2114.9  SG2 

479.1 

THA 

76.30 

Eli  1006.7 

EL2 

34.1 

alf 

74.53 
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EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69) 


LAUNCH  OATt  NOV  29  1966 


Flight  timc  i?4.c30 


arrival  cate  MAV  22  1969 


HELIOCENTRIC  CONIC 
RL  147,55  LAL  .00  LOL  66.85 

RP  108.74  LAP  -.67  LOP  267.84 

RC  73.792  CL  13.96  CP  19.69 

PlANETOCENTRIC  conic 
C3  14.254  VHL  3.775  CLA  22.46  RAL 

LNCH  A7MTH  LNCH  TIME 
90.00  4 38  23 

90.00  23  16  8 

100.00  6 16  10 

100.00  0 24  58 

110.00  7 58  16 

110.00  0 59  21 

differential  corrections 

TOE  .0203  TRA  -.1099  TC3  -.5905 

ROE  -.4918  RRA  -.9657  RC3  .8321 

FOE  6.7443  FRAlO.5841  rC3-9.165l 

BOE  .4922  SRA  .9720  BC3  1.0203 

LAUNCH  GATE  NOV  29  1968 


DISTANCE  464,932 

VL  27.852  gal  4.99  A7l  88.12  HCA  201.00  SMA  129.70  ECC  .16232  InC  1.8808  VI  30.196 
VP"  37;652  CAP  -.89  A7P  91.76  TAl  152_.59  TAP  353.59  RCA  108.65  APO  150.7$  V2  34.648 
7al  44.08  2AP  75.82  ETS  356.40  2AE  161.36  ETE  109.40  7AC  lOl  .08  ETC  161.95  CLP  -74.92 


17.29  RAO  6567.6  VEL  11  .646  PTH  2.04  VHP  3.063  OPA  20.18  RAP  4.6l  ECC  1 .2346 


L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2924.54 

-28.27 

90.93 

240.88 

88.25 

5 27  7 

2324.5 

-28.21 

82.26 

3992.57 

-6.61 

160.36 

234.97 

62.40 

24  22  40 

3392.6 

-10.25 

153.58 

2609.26 

-29.89 

67.76 

240.90 

90.20 

6 59  39 

2009.3 

-29.54 

58.97 

3783.08 

-5.18 

144.18 

234.19 

60.52 

1 28  1 

3183.1 

-9.07 

137.56 

2289.82 

-33.85 

43.28 

240.69 

95.10 

8 36  26 

1689.8 

-32.77 

34.21 

3675.29 

-1 .82 

133.93 

232.10 

55.86 

2 0 36 

3075.3 

-6.28 

127,69 

HIO-COURSe  EXECUTION  ACCURACV 
8AU  .1944  SCT  482.0  SCR  1861.9  SC3  1842.4 

FAU  .15090  RRT  -.0189  RRP  -.9961  RTF  .0257 

BSP  6066  SOB  1923.3  R23  -.0056  R13  -.9961 

FSP  -5822  SCI  1862.0  SC2  481 .9  THA  90.30 

flight  time  176.00 


ORBIT  DETERMINATION  ACCURACV 


ST 

63.7 

SR 

885.3 

SS 

3040.7 

CRT 

.0455 

CRS 

.9954 

CST 

-.0479 

LSA 

3165.9 

MSA 

102.9 

SSA 

12.3 

Eli 

885.3 

El2 

63.6 

ALF 

89.81 

ARRIVAL  DATE  MAT  24  1969 


HELIOCENTRIC  CONIC 


DISTANCE  471.299 


RL  147.55 

LAL 

.00 

LOL  66.85 

VL  27.860 

CAL  5.00 

ATl  87.91 

HCA 

204.17 

SMA 

129.76 

ECC  .16195 

INC  2.0931 

VI 

30.196 

RP  108.77 

LAP 

-.86 

LOP  271 .00 

VP  37.649 

CAP  -.47 

ATP  91.91 

TAL 

152.47 

TAP 

356.65 

RCA  108.75 

APO  150.77 

V2 

34.839 

RC  76.053 

CL 

15.47 

OP  17.67 

7AL  44.41 

7AP  81.11 

ETS  358.57 

TAE 

161.42 

ETE 

122.60 

TAC  99.44 

ETC  163.10 

CLP 

-80.66 

PLANETOCENTRIC  CONK 

C3  14.449 

VHL 

3.801 

DLA  23.88 

RAL  16.72 

RAO  6567.6 

VEl  11.655 

PTH 

2,05 

VHP 

2.976 

OPA  17.30 

RAP  3.22 

ECC 

1.2378 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

15  38 

2999.98 

-27.99 

96.43 

240.99 

85.51 

5 

5 38 

2400.0 

-28.32 

87.78 

90.00 

23 

34  22 

3923.13 

-8.78 

156.41 

235.31 

62.97 

24 

39  45 

3323.1 

-12.34 

149.54 

100.00 

5 

56  26 

2674.95 

'29.61 

72.64 

241.11 

87.63 

6 

41  1 

2075.0 

-29.82 

63.84 

100.00 

0 

40  n 

3723.39 

-7.17 

140.87 

234.44 

60.90 

1 

42  14 

3123.4 

-11 .00 

1 34 . 1 7 

110.00 

7 

43  19 

2340.59 

-34,08 

47.25 

241.10 

92.78 

8 22  19 

1740.6 

-33.32 

38.07 

IlO.OO 

1 

9 48 

3630.51 

-3.53 

131 .59 

232.19 

55.98 

2 

10  18 

3030.5 

-7.97 

125.31 

differential  CORRECTIONS 
TOE  .1975  TRA  .1422  TC3  -.7928 

ROE  -.4457  RRA  -.8725  RC3  .7560 

FOE  7.3692  FRA10.9892  FC3-9.4658 

BOE  .4875  BRA  .8840  BC3  1.0954 

"launch  date  NOV  29  1968 
HELIOCENTRIC  CONIC 


BAU  .2116 
FAU  .15798 
BSP  5380 
FSP  -61 78 


MID-COURSE  EXECUTION  ACCURACY 
SCT  711.9  SCR  1688.2  SC3  1938.3 
RRT  -.7352  RRF  -.9941  RTF  ,7445 
SOB  1832.2  R23  .0658  R13  -.9921 

SCI  1773.6  502  459.3  THA  108.51 

flight  time  178.00 
DISTANCE  477.643 


ORBIT  determination  ACCURACY 


RL  147.55 

LAL 

.00 

LOL  66.85 

VL  27.866 

GAL  5.01 

ATL  87,74 

HCA  207.34 

SMA 

129.80 

RP  108.80 

LAP 

-1  .04 

LOP  274.17 

VP  37.646 

GAP  -.05 

ATP  92.01 

TAl  152.32 

TAP 

359 

1.67 

RC  78.340 

CL 

16.60 

CP  15.98 

TAL  44.63 

TAP  86.60 

ETS  .29 

TAE  160.21 

ETE 

134 

.89 

PLANETOCENTRIC  CONK 

C3  14.661 

VHL 

3.829 

OLA  24 .97 

RAL  16.35 

RAO  6567.6 

VEl  11.664 

PTH  2.05 

VHP 

2.925 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

90.00 

3 

56  2 

3066.01 

-27.54 

101.21 

241.13 

83.15 

4 

47 

8 

90.00 

23 

50  59 

3863.58 

-10.60 

152.99 

235.80 

63.59 

24 

55 

23 

100.00 

5 

40  4 

2730.60 

-29.58 

76.76 

241.36 

85.48 

6 

25 

34 

100.00 

0 

53  34 

3674.23 

-8.79 

138.12 

234 .84 

61.31 

1 

54 

48 

IlO.OO 

7 

31  26 

2382.14 

-34.17 

50.47 

241.53 

90.86 

8 

n 

8 

110.00 

1 

18  41 

3595.45 

-4.86 

129.75 

232.44 

56.12 

2 

18 

36 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE  .3903 

TRA 

.3997 

TC3-1.0001 

BAU  .2381 

SCT  1167.4  SCR  1525.5  SC3  1990.7 

ROE  -.3951 

RRA 

-.7896 

RC3  .6896 

FAU  .16244 

RRT  - 

.9038  RRF  - 

.9912  RTF 

.9152 

FOE  7.7902 

FRAll .1874 

FC3-9.5922 

BSP  5252 

see  1921.0  R23 

.1129  R13  - 

.9858 

ST 

306.5 

SR 

798,6 

SS 

3180.4 

CRT 

-.9425 

CRS 

.9933 

CST 

-.9744 

LSA 

3291 .4 

MSA 

113.5 

SSA 

12.1 

Eli 

849.9 

EL2 

96.2 

ALF 

110.16 

arrival 

DATE 

MAY 

26  1969 

ECC 

.16182 

INC 

2.2586 

V] 

30.196 

RCA 

108.80 

APO 

150,81 

V2 

34  .831 

TAC 

97.55 

ETC 

164.06 

CLP 

'86.47 

OPA 

14.69 

RAP 

1 .61 

ECC 

1,2413 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2466.0 

3263.6 

2130.6 
3074.2 

1782.1 
2995.5 


-28.21 

-14.07 

-29.89 

-12.55 

-33.68 

-9.27 


92.61 
146,02 
67.97 
131 .35 
41  .26 
123.44 


ORBIT  determination  ACCURACY 


BOE 


.5554  BRA  .8850  0C3  1.2148  FSP  -6440 


launch  date  NCN  29  I 9€$ 

HELIOCENTRIC  CONIC 
Rl  147.55  LAL  .00  LOL  66.85 
RP  iOS,S2  LAP  -1.21  LOP  277.34 
RC  80.651  Cl  17.47  CP  14.52 
PlANETOCENTRIC  CONK 
C3  14.897  VHL  3.860  OLA  25.83 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  3 38  37  3125.98 

90.00  0 10  34  3810.74 

100.00  5 26  12  2779.12 

100.00  I 5 39  3632.83 

110.00  7 21  54  2417.12 

110.00  1 26  27  3567.59 

differential  CORRECTIONS 

TOE  .5915  TRA  .6578  TC3-1 .2082 
ROE  -.3424  RRA  -.7149  RC3  .6275 
FOE  8.0171  FRA11.I951  FC3-B.5089 
BOE  .6835  BRA  .9714  8C3  1.3614 


VL  27.870 
VP  37.642 
2AL  44.74 

RAL  16.13 
INJ  LAT 
-26.98 
-12.18 
-29.27 
-10.13 
-34.18 
-5.91 

BAU  .2711 
FAU  .16362 
BSP  5735 
FSP  -6570 


GAL 

GAP 

2AP 


SCI  1877.6  SC2  405.9  Tha  126.66 
flight  TIME  180.00 
DISTANCE  483.965 

5.05  A7L  87.61  HCA  2l0.5l  SMA  129.83 

.37  ATP  92.06  TAL  152.14  TAP  2.65 

92.18  ETS  1.68  7AE  158.04  ETE  144.98 


RAD  6567.6  VEL  11.674  PTH  2.05  VHP  2.906 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


105.51 

149.91 

80.33 

135.78 

53.20 

228.28 


241.31 

236.43 

241.66 

235.36 

242.02 

232.80 


81 .07 

64.24 
83.62 
61.73 

89.25 
56.27 


30  43 

14  4 

12  31 
6 12 
2 11 
25  54 


ST 

617.0 

SR 

709.0 

SS 

3262 . 2 

CRT 

-.9669 

CRS 

.9901 

CST 

-.9930 

LSA 

3392.7 

MSA 

122.5 

SSA 

11.9 

ELI 

932.3 

El2 

119.7 

ALF 

130.90 

ARRIVAL 

DATE 

MAY 

28  1969 

ECC 

.16193 

INC 

2.3921 

VI 

30.196 

RCA 

108.81 

APO 

150.85 

V2 

34.824 

TAC 

95.55 

ETC 

164.84 

CLP 

-92.26 

OPA 

12.29 

RAP 

359.90 

ECC 

1 .2452 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2526  .0 

- 

27.94 

96.97 

- 

15.55 

142.85 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1678.6  SCR  1372.2  SC3  2001.0 
RRT  -.9451  RRF  -.987j  RTF  .9601 
see  2168.1  R23  .1155  R13  -.9839 

SCI  2139.3  S02  351.7  THA  141.06 


2179.1  -29.84  71.58 

3032.8  -13.83  1 28.94 

1817.1  -33.90  43.97 

2967.6  -10.31  121.94 

ORBIT  DETERMINATION  ACCURACY 
ST  936.9  SR  619.3  SS  3296.0 

CRT  -.9681  CRS  .9852  CST  -.9967 

LSA  3479.6  MSA  130.4  S5A  11.9 

ELI  1115.5  EL2  130.3  AlF  146.87 


262 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  196B-69) 


LAUNCH  DATE  NOV  ^9  1968 


TlICMT  time  18^.00 


ARRIVAL  DATE  HAT  30  1969 


heliocentric  conic 
RL  U7.55  LAL  .00  LOL  66.85 

RP  108.84  lap  '1.39  LOP  280.50 

RC  82.981  OL  18.14  CP  13.23 

planetocentric  conk 


DISTANCE  490.265 

VL  27.872  CAL  5.09  A7l  87.50  HCA  213.68  SMA  129.84  ECC  .16227  INC  2.5025  VI  30.196 
VP  37.637  CAP  .78  A7P  92.08  TAL  151.92  TAP  5.60  RCA  108.77  APO  150.91  V2  34.816 
7AL  44.77  7AP  97.73  ETS  2.79  7AE  155.28  ETE  152.69  7AC  93.55  ETC  165.44  ClP  -97.94 


C3  15.163 

VHL  3.894 

OLA  26.52 

RAL  16.03 

RAO  6567.6 

VEL  11.685 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 22  42 

3182.25 

-26.32 

109.50 

241.55 

90.00 

0 25  42 

3762.38 

-13.60 

147.06 

237.17 

100.00 

5 14  20 

2822.35 

-28.90 

83.49 

242.03 

100.00 

1 16  45 

3597.51 

'11.26 

133.77 

235.98 

110.00 

7 14  13 

2447.24 

-34.12 

55.55 

242.57 

110.00 

1 33  21 

3545.38 

-6.75 

127,11 

233.27 

differential  CORRECTIONS 
TOE  .7959  TRA  .9125  TC3-1 .4089  6AU  .3080 

ROE  -.2889  RRA  -.6467  RC3  .5688  FAU  .16160 

FOE  8.0637  FRA11.0278  FC3-9.2266  BSP  6697 

eOE  .8467  BRA  1.1184  6C3  1.5193  FSP  -6572 

LAUNCH  DATE  NOV  29  1968 


79.17 
64,92 
82.00 
62.13 
87.85 
56.41 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  2197.0  SCR  1228.0  S03  1972.6 
RRT 
SOB 
SOI 


-.9562  RRF  -.9813  RTF  .9767 

2516.9  R23  .0943  R13  -.9855 

2496.9  S02  316.4  THA  151.38 


DPA  10.09  RAP  358.19  ECC  1.2495 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONC 


4 15  44 

1 28  25 
6 1 22 

2 16  43 
7 55  0 
2 32  27 


2582.2 

3162.4 

2222.3 

2997.5 
1847.2 

2945.4 


-27.55 

-16.87 

-29.70 

-14.91 

-34.04 

-11.12 


101 .04 
139.91 
74.78 
126.87 
46.31 
120.74 


ORBIT  DETERHINATION  ACCURACV 


flight  time  184.00 


ST 

1255.0  SR 

531.7 

SS 

3288.4 

CRT 

-.9619  CRS 

.9772 

CST 

-.9980 

LSA 

3557.0  MSA 

137.2 

SSA 

11.8 

ELI 

1356.3  EL2 

134.4 

ALF 

157.60 

ARRIVAL 

DATE 

JUN 

1 1969 

HELIOCENTRIC  CONIC 


RL 

147.55 

LAL 

.00 

RP 

108.86 

LAP 

-1.56 

RC 

85 . 326 

OL 

18.65 

00  LOL  66.85 


VL  27.871 
VP  37.631 
2AL  44,72 


PLANETOCENTRIC  CONIC 


DISTANCE  496.543 

OAL  5.16  A7L  87,40  HCA  216.84  SMA  129.84  ECC  .16285  INC  2.5961  VI 

CAP  1.19  ATP  92.08  TAL  151.67  TAP  8.51  RCA  108.70  APO  150.98  V2 


TAP  103.15  ETS  3.68  TAE  152.23  £TE  158.41  TAC 


30.196 
34.810 

91.65  ETC  165.90  CLP-J03.46 


C3  15.462 

VHL  3.932 

OLA  27.08 

RAL  16.04 

RAO  6567.6 

VEL  11.698 

PTH  2,06 

VHP  2.952 

OPA  8.07 

RAP  356.58 

ECC  1.2545 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 7 41 

3236.80 

-25.57 

113.31 

241 .83 

77,40 

4 1 38 

2636.8 

-27.05 

104.96 

90.00 

0 40  48 

3716.63 

-14.90 

144.34 

238.04 

65.64 

1 42  43 

3116.6 

-18.07 

137.09 

100.00 

5 4 7 

2861 .46 

-28.49 

86.33 

242,47 

80.56 

5 51  49 

2261 .5 

-29.50 

77.67 

100.00 

1 27  3 

3567.20 

-12.22 

132.03 

256.70 

62.51 

2 26  31 

2967.2 

-15.81 

125.07 

110.00 

7 8 4 

2473.62 

-34 .04 

57.61 

243.20 

86.64 

7 49  18 

1073.6 

-34.13 

48.36 

110.00 

1 39  36 

3527.81 

-7.41 

126.17 

233.83 

56.53 

2 58  24 

2927.8 

-n.76 

119.78 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9973  TRA  1.1600  TC3-1 .5972  6AU  .3469 
ROE  -.2357  RRA  -.5848  RC3  .5143  FAU  .15694 
FOE  7.9450  FRA1D.7J34  FC3-8.7872  BSP  7944 
BOE  1.0247  BRA  1.2991  BC3  1 .6780  FSP  -6467 


SOT  2700.5  SOR  1094.3  SG3  1910.9 
RRT  -.9556  RRT  -.9731  RTF  .9842 
SOB  2913.8  R23  .0704  R13  -.9879 
SOI  2898.3  S02  300.6  THA  158.59 


ST  1561.2  SR  447.8  SS  3243.4 
CRT  -.9484  CRS  .9638  CST  -.9986 
LSA  3624.5  HSA  143.6  SSA  11.8 
ELI  1618.3  EL2  137.0  ALF  164.67 


LAUNCH  DATE  NOV  29  1968 


flight  time  186.00 


ARRIVAL  DATE  JUN  3 1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  LOL  66.85 

RP  108.88  LAP  -1.72  LOP  286.82 

RC  87.691  OL  19.03  CP  11.00 

PLANETOCENTRIC  CONIC 


VL  27.870  CAL 
VP  37.624  CAP 
TAL  44.60  TAP  108.37  ETS 


DISTANCE  502.798 

5.23  ATL  87.32  HCA  220.01  SMA  129.83  ECC  .16366  INC  2.6767  VJ  30.196 

1.60  ATP  92.05  TAL  151.38  TAP  11.39  RCA  108.58  APO  151.07  V2  34 .804 

4.40  TAE  149.09  ETE  162.64  TAC  89.92  ETC  166,22  CLP-108.73 


C3  15.801 

VHL  3.975 

OLA  27.54 

RAL  16.11 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

2 52  56 

3291 .85 

-24 . 70 

90.00 

0 56  25 

3671 .37 

-16.15 

100.00 

4 55  21 

2897.24 

-20 .07 

100.00 

1 36  42 

3541 .21 

-13.03 

110.00 

7 3 14 

2497.03 

-33.93 

110.00 

1 45  18 

3514.18 

-7.92 

DIFFERENTIAL 

CORRECTIONS 

RAO  6567.6  VEL  11.713  PTH  2.06  VHP 
INJ  LONC  INJ  RT  ASC  INJ  ATHTH 


3.013  OPA  6.26  RAP  355,12  ECC  I .2600 


117,11 

141.60 

88.91 

130.52 

59.43 

125.45 


242.16 

239.03 

242.99 

237.50 

243.90 

234.47 


75.69 

66.42 

79.27 

62.86 

85.57 

56.64 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 47  48 

2691  .9 

-26.42 

100.87 

I 57  57 

3071  .4 

-19.21 

134.26 

5 43  38 

2297.2 

-29.26 

80.31 

2 35  43 

2941  .2 

-16.57 

123.52 

7 44  51 

1897.0 

-34.17 

50.19 

2 43  52 

2914.2 

-12.26 

119.04 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE 

1.1937 

TRA  1.3997 

TC3-1 .7641 

BAU 

.3852 

SOT 

3178.8 

SOR 

973.3 

S03 

1825.2 

ST 

1051.6 

SR 

371  .3 

SS 

3176.1 

ROE 

-.1849 

RRA  -.5297 

RC3  .4621 

FAU 

.14928 

RRT 

-.9479  RRT 

-.961%  RTF 

.9880 

CRT 

-.9241 

CRS 

.9409 

CST 

-.9989 

FOE 

7.7132 

FRA10.3009 

FC3-8.1788 

BSP 

9277 

SOB 

3324.5 

R23 

.0521 

R13 

-.9897 

LSA 

3692.1 

MSA 

149.2 

SSA 

11.8 

BOE 

1 .2080 

BRA  1.4966 

BC3  1.0236 

FSP 

-6232 

SOI 

3311.1 

S02 

297.6 

THA 

163.68 

ELI 

1883.3 

EL2 

139.5 

ALF 

169.44 

LAUNCH  DATE  NOV  29  1968 


flight  time  188.00 


ARRIVAL  DATE  JUN  5 1969 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  LOL  66.85  VL  27.866 

RP  108.90  LAP  -1.88  LOP  289.99  VP  37.617 

RC  90.065  OL  19.31  OP  10.05  TAL  44.40 

Planetocentric  conic 


DISTANCE  509.031 

CAL  5.32  ATt  87.25  HCA  223.17  SMA  129.80  ECC  .16470  INC  2.7473  VI 

CAP  2.00  ATP  92.00  TAL  151,05  TAP  14.22  RCA  108.42  APO  151.18  V2 


TAP  113.34  ETS  4.97  TAE  146.00  ETE  165.78  TAC  88.41 


30.196 
34.799 
ETC  166.42  ClP-113.72 


C3  16.183 

VHL  4.023 

OLA  27.92 

RAL  16.34 

RAO  6567. 

6 VEL  11.729 

PTH  2.07 

VHP  3.096 

OPA  4.65 

RAP  353.87 

ECC  1.2663 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

2 37  17 

3351 .08 

-23.64 

121.13 

242.50 

73.94 

3 53  8 

2751.1 

-25.62 

113.01 

90.00 

1 13  37 

3622.98 

-17.45 

138.64 

240.18 

67.34 

2 14  0 

3023 .0 

-20.37 

131 .19 

100.00 

4 47  52 

2930.16 

-27.63 

91.25 

243.60 

78.11 

5 36  42 

2330.2 

-28.99 

02.71 

100.00 

1 45  44 

3519.14 

-13.72 

129.24 

236.39 

63.18 

2 44  23 

2919.1 

-17.21 

122.19 

110.00 

6 59  32 

2518.04 

-33.81 

61 .06 

244.69 

84.61 

7 41  30 

1918.0 

-34.18 

51  .83 

110.00 

1 50  33 

3504 ,02 

-8.30 

124.91 

235,21 

56.72 

2 48  57 

2904.0 

-12.63 

118.48 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  1.3799  TRA  1 .6280  TC3-1.9111  BAU  .4232 
ROE  -.1360  RRA  -.4801  RC3  .4163  FAU  .14067 
FOE  7.3748  FRA  9.8023  FC3-7.5253  BSP  10650 
BOE  1.3865  BRA  1.6974  6C3  1.9559  FSP  -5958 


SOT  3621.2  SOR  865.2  S03  1720.7 
RRT  -.9341  RRF  -.9454  RTF  .9903 
see  3723.1  R23  .0391  R13  -.9911 

SOI  3710.9  502  301.5  THA  167.33 


ST  2117.6  SR  302.5  SS  3082.9 

CRT  -.8802  CRS  .8997  CST  -.9991 

LSA  3749.1  MSA  154.6  SSA  11.8 

ELI  2134,4  EL2  142.4  ALF  172.80 
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LAUNCH  CATC  NOV  29  1968  FLIGHT  TIMC  190.00  ARRIVAL  CATE  JUN  7 J969 

HELIOCENTRIC  CONIC  DISTANCE  5l5.?41 

RL  U7.55  LAL  .00  La  66.85  VL  27.861  CAL  5.43  A/L  87.19  HCA  226,34  SNA  129.77  ECC  .16597  INC  2.8101  VI  30.196 

RP  108.91  LAP  -2.03  LOP  293.15  VP  37.609  CAP  2.40  A7P  91.94  TAL  150.69  TAP  17.03  RCA  108.23  APO  151.31  V2  34.795 

RC  92.449  CL  19.49  CP  9.19  7AL  44.15  2AP  U8.02  ETS  5.43  2AE  143.05  CTE  168.14  7AC  87.16  ETC  166.54  ClP'118.41 

planetocentric  conic 


C3  16.612 

VHL  4 .076 

Cl A 28.22 

RAl  16.62 

RAO  6567.7 

VEL  11.747 

PTH  2.07 

VHP  3.199 

OPA  3.25 

RAP  352.84 

ECC  1.2734 

LNCH  A7MTH 

LNCH  time 

L-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

2 16  40 

3427.78 

-22.10 

126.22 

242.75 

7l  .84 

3 13  47 

2827 .8 

-24.38 

1 18.29 

90.00 

1 36  26 

3558.24 

-19.10 

134.61 

241.59 

68.69 

2 35  45 

2958.2 

-21.83 

127.00 

100.00 

4 41  35 

2960.51 

-27,18 

93.40 

244.30 

77.06 

5 30  55 

2360.5 

-28.69 

84.92 

100.00 

1 54  12 

3500.74 

-14.28 

128.16 

239.36 

65.46 

2 52  33 

2900.7 

-17.73 

121 .07 

110.00 

6 56  52 

2537.04 

-33.68 

62.53 

245.57 

83.75 

7 39  9 

1937.0 

-34.17 

53.32 

110.00 

1 55  24 

3496.98 

-8.57 

124.53 

236.02 

56.78 

2 53  41 

2897.0 

-12.88 

118.09 

differential  corrections  mo -course  execution  ACCURACY  OROIT  DETERMINATION  ACCURACY 

TOE  1.5552  TRA  1.8464  TC3-2.0338  8AU  .4593  ^T  4025.7  SCR  771.3  SC3  1606.5  ST  2358.6  SR  244.6  SS  2975.8 

ROE  -.0902  RRA  -.4366  RC3  .3751  FAU  .13093  RRT  -.9135  R^  '. 9255  RTF  .9915  CRT  -.8013  CRS  .8248  C5T  -.9992 

FOE  6.9770  FRA  9.2672  rC5-6.8236  BSP  11973  SC6  4098.9  R23  .0305  R13  -.99^  LSA  3801 .6  MSA  159.8  SSA  11.8 

eOE  1.5578  6RA  1.8973  0C3  2.0681  FSP  -5626  SCI  4087.2  SC2  309.1  THA  170.02  ELI  2566.8  El2  145.8  AlF  175.23 

LAUNCH  DATE  NOV  29  1968  FlICHT  TIME  192.00  ARRIVAL  GATE  JUN  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  521 .427 


RL  147.55 

LAL  .00 

La  66.85 

VL  27.835 

CAL  5.55 

A7L  87.13 

HCA  229,50 

SMA 

129.72 

ECC  .16747 

INC  2.8666 

VI  30.196 

RP  IOB.92 

LAP  -2.18 

LOP  296.31 

VP  37.601 

CAP  2.60  A7P  91.86 

TAL  150.29 

TAP 

19.79 

RCA  108.00 

APO  151  .45 

V2  34.791 

1 

RC  94.840 

Cl  19.59 

CP  8.41 

TAL  43,83 

tap  122.39  ETS  5.81 

TAE  140.29 

ETE 

169.93 

TAC  86.19 

ETC  166.59 

ClP-122.79 

1 

Planetocentric  conic 

C3  17.093 

VHL  4.134 

OLA  28.47 

RAL  16.97 

RAO  6567,7 

VEL  11.768 

PTH  2.08 

VHP 

3,321 

OPA  2.06 

RAP  352.06 

ECC  1.2813 

= 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

86.88 

1 31  53 

3584 .00 

-20.62 

137.11 

243.06 

69.92 

2 

31  37 

2984 .0 

-23.17 

129.35 

i 

93.12 

2 23  59 

3415.15 

-^.61 

124.74 

243,05 

69.90 

3 

20  55 

2815.2 

-23.16 

116.99 

1 

100.00 

4 36  28 

2988.44 

-26.74 

95.36 

245.09 

76,12 

5 

26  17 

2388.4 

-28.39 

86.94 

I 

100.00 

2 2 5 

3483.94 

-14.73 

127,29 

240.4J 

63.69 

3 

0 11 

2885.9 

-18.14 

120.17 

= 

110.00 

6 55  8 

2554.36 

-33,54 

63.86 

246.54 

82.97 

7 

37  43 

1954.4 

-34.15 

54.67 

llO-OJ 

1 59  54 

3492.78 

-8.72 

124.31 

236.90 

56.82 

2 

58  7 

2892.8 

-13.03 

117.86 

- 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .7195 

TRA  2.0558 

TC3-2.1318 

BAU  .4932 

SCT  439J.9  SCR  692.5  SC3  1489.0 

ST  2574.0 

SR  200,1 

SS  26€>0.9 

ROE  -.0477 

RRA  -.3989 

RC3  .3386 

FAU  .12072 

RRT 

.8854  RRF  - 

.8947  RTF 

,9922 

CRT  -.6629 

CRS  .6915 

CST  -.9992 

1 

FOE  6.5496 

FRA  8.7215 

FC3-6.1141 

BSP  13223 

SCB  4446.0  R23 

.0246  R13  - 

.9925 

LSA  3850.0 

MSA  164.7 

SSA  11.8 

eOE  1.7199 

BRA  2.0941 

6C3  2.1585 

FSP  -5271 

SCI  4434.6  SC2  i 

518.3  THA  172,02 

Eli  2577.4 

El2  149.6 

ALF  177.04 

LAUNCH  DATE  1 

VOV  29  1968 

Flight  time  194.00 

ARRIVAL  date 

JUN  11  1969 

heliocent^jic  conic 

distance  527.' 

590 

RL  147.55 

LAL  .00 

La  66.85 

VL  27.847 

CAL  5.68 

ATl  87.08 

MCA  232.66 

SMA 

129.67 

ECC  .16920 

INC  2.9179 

VI  30.196 

RP  108.93 

LAP  -2.32 

LOP  299.47 

VP  37.592 

CAP  3.21 

ATP  91.77 

TAL  149,86 

TAP 

22.52 

RCA  107.73 

APO  151  .61 

V2  34.788 

RC  97.236 

CL  19.63 

GP  7.7l 

TAL  43. A6 

TAP  126.46 

ETS  6.12 

TAE  137.75 

Etc 

171.30 

TAC  85.49 

ETC  166.60 

ClP-126.85 

PLANETOCENTRIC  CONIC 

C3  17.631 

VHL  4.199 

OLA  28.67 

RAL  17. 38 

RAO  6567.7 

VEL  11.790 

PTH  2.08 

VHP 

3.459 

OPA  1 .06 

RAP  351.52 

ECC  1.2902 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

85.29 

1 20  24 

3633.64 

-20.59 

140.73 

244.01 

69.59 

2 

20  58 

3033.6 

-23.18 

132.99 

94.71 

2 38  46 

3379.86 

-20.58 

122.14 

244.01 

69,58 

3 

35  6 

2779.9 

-23.17 

114,40 

100.00 

4 32  31 

3013.96 

-26,31 

97.13 

245.99 

75.28 

5 

22  45 

2414.0 

-28.08 

88.76 

100.00 

2 9 20 

3474.77 

-15,06 

126.63 

241.52 

63.87 

3 

7 15 

2874.8 

-18.45 

119.48 

110.00 

6 54  15 

2570 .25 

-33.40 

65.08 

247.61 

82.27 

7 

37  5 

1970.2 

-34.11 

55.91 

110.00 

2 4 6 

3491 .25 

-8.78 

124.23 

237.87 

56.83 

5 

2 17 

2891 .2 

-13.09 

117,78 

DIFFERENTIAL  CCRRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.8726  TRA  2.2577  TC3-2.2049  BAU  .5247  SCT  4720.9  SCR  625.0  SC3  1372.7  ST  2764,4  SR  171.4  SS  2742.6 

ROE  -.0084  RRA  -.3662  RC3  .3062  FAU  .11036  RRT  -.8491  RRT  -.8577  RTF  .9926  CRT  -.4428  CRS  .4766  CST  -.9993 

FOE  6.1150  FRA  8.1860  FC3-5.4191  BSP  14381  SCB  4762.1  R23  .0204  R13  -.9928  LSA  3894.2  MSA  169.3  SSA  1J.9 

BOE  1.8726  BRA  2.2872  BC3  2.2260  FSP  -4904  SCI  4750.8  SC2  328.0  THA  173.56  ELI  2765-4  £l2  153.6  ALF  178.42 

LAUNCH  DATE  NOV  29  1968  FLIGHT  TIME  196.00  ARRIVAL  DATE  JUN  13  1969 

heliocentric  CONIC  DISTANCE  533.728 

RL  147.55  LAL  .00  La  66.85  VL  27.839  CAL  5.84  A2L  87.03  HCA  235.82  SNA  129.61  ECC  .I7ll7  INC  2.9651  VJ  30.196 

RP  108.94  LAP  -2.45  LOP  302.63  VP  37.584  CAP  3.6l  ATP  91.67  TAL  149.39  TAP  25.21  RCA  107.42  APO  151.79  V2  34.786 

RC  99.636  CL  19.60  CP  7,09  TAl  43.04  TAP  130.24  ETS  6.38  TAE  135.43  ETC  172.37  TAC  85.05  ETC  166.58  ClP-130.62 

PLANETOCENTRIC  CCNIC 


C3  18.232 

VHL 

4.270 

OLA  28.83  RAL  17.86 

RAO  6567.7  VEL  11.816 

PTH  2.09 

VHP  3. 

.612 

CL 

o 

RAP  351.22 

ECC 

1 . 3000 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

84.36 

] 

14  39 

3666.16 

-20.51 

143.09  245.06 

69.29 

2 15 

45 

3066.2 

-23.14 

135.37 

95.64 

2 

48  20 

3362.95 

-20.50 

120.87  245.06 

69.27 

3 44 

22 

2763.0 

-23 . 1 3 

113.15 

100.00 

4 

29  45 

3037.02 

-25.90 

98.72  246.98 

74.53 

5 20 

22 

243770 

-27.77 

90.42 

HXJ.OO 

2 

15  54 

3467.32 

-15.29 

126.19  242.69 

63.99 

3 13 

42 

2867.3 

-18.66 

119.02 

110.00 

6 

54  9 

2584.90 

-33.26 

66.20  248.76 

81.62 

7 37 

14 

1984.9 

-34.06 

57.05 

110.00 

2 

8 0 

3492.20 

-8.74 

124.28  238.90 

56.82 

3 6 

12 

2892.2 

-13.05 

117.83 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0182 

TRA 

2.4569 

TC3-2.2489  BAU  .5523 

SCT  5018.5  SCR 

570.7  SC3  1261 .9 

ST  2934.7 

SR  159.9 

SS 

2627 . 9 

ROE  .0276 

RRA 

-.3»3  «C3  .2769  TAU  .09976 

RRT  -.8043  RRF  - 

.8123  RTF 

.9927 

CRT  -.1610 

CRS  .1979 

CST 

-.9993 

FOE  5.6969 

FRA 

7.6836 

FC3-4.7374 

esp  153«J 

SCB  5050.8  R23 

.0172  R13  - 

.9929 

LSA  3938.7 

MSA  1 73 .7 

SSA 

12.0 

BOE  2.0184 

BRA 

2.4801 

eC3  2.2659 

FSP  -451 7 

SGI  5039.5  SC2 

337.7  THA  174.75 

Eli  2934.8 

EL2  157.9 

alf 

179.50 
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LAUNCH  DATE  NOV  29  1968  FLIGHT  TINE  198.00  ARRIVAL  OATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  539.841 

RL  147.55  LAL  .00  La  66.85  VL  27  .S29  GAL  6.01  A/L  86.99  MCA  ?38.98  SMA  129.54  ECC  .17540  INC  3.0089  Vl  30.196 

RP  108.94  lap  -2.58  LOP  305.79  VP  37.575  GAP  4.02  A7P  91 .55  TAL  148.89  TAP  27.87  RCA  107.08  APO  152.00  ^2  34.784 

RC  102.038  Gl  19.52  CP  6.54  7AL  42.57  7AP  133.74  ETS  6.61  7AE  133.34  E“TE  T73.21  7AC  84.87  ETC  166.55  ClP-134.10 

PLANETOCENTRIC  conic 

C3  18.901  VHL  4.347  CLA  28.94  RAL  18.39  RAO  6567.8  VEL  11  .844  PTH _ 7.10  VHP_  3.779  OPA  -*38  RAP  351  .14  ECC  1.31 11 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

83.75 

I 

11  51 

3690.47 

-20.38 

144.83 

246.20 

68.99 

2 13 

21 

3090.5 

-23.06 

137.13 

96.25 

2 

5 5 22 

3355.55 

-20. V 

120.27 

246.20 

68.98 

3 51 

18 

2755.6 

-23.04 

112.57 

100,00 

4 

28  11 

3057.49 

-25.52 

100.13 

248.08 

73.89 

5 19 

9 

2457.5 

-27,49 

91  .88 

100.00 

2 

21  43 

3463.77 

-15.39 

125.98 

243.92 

64.05 

3 19 

27 

2863.8 

-18.76 

118.81 

UD.OO 

6 

54  46 

2598.49 

-33.12 

67.24 

250.01 

81.02 

7 38 

5 

1998.5 

-34.01 

58.11 

no. DO 

2 

11  37 

3495.53 

-8.62 

124.46 

240.00 

56.79 

3 9 

53 

2895.5 

-12.93 

118. di 

UFFERENTIAL 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACr 

TOE  2.1516 

TRA 

2.6497 

TC3-2.2772  BAU  .5789 

SOT 

5280.6  SGR 

527.1  SG3  1156.3 

ST  3078.6 

SR  163.4 

SS 

2510.6 

ROE  .0614 

RRA 

-.3138 

RC3  .2520 

FAU  .09024 

RRT 

-.7508  RRF  - 

.7583  RTF 

.9927 

CRT  .1182  CRS  '•OB  12 

CST 

-.9993 

FOE  5.2B61 

FRA 

7.2026 

FC3-4 .1334 

BSP  16349 

SOB 

5306.8  R23 

.0147  R13  - 

.9928 

LSA  5971.8 

MSA  178.0 

SSA 

12.2 

BDE  2.1525 

BRA 

2.6682 

BC3  2.2911 

FSP  -4169 

SCI 

5295.4  SG2 

347.2  THA  175.70 

Eli  3078.6 

EL2  162.2 

alf 

.36 

LAUNCH  DATE  NOV  29  1968  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  545.928 

RL  147.55  LAL  .00  La  66.85  VL  27.818  GAL  6.19  A7L  86.95  HC A 242 .J4  SM>  129.46  ECC  .17587  INC  3.0498  Vl  30.196 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.566  GAP  4.43  ATP  91 .43  TAL  148.36  TAP  30.50  RCA  106.69  APO  152.23  V2  34.783 

RC  104.441  CL  19.39  CP  6.04  TAL  42.06  TAP  136,99  ETS  6.83  7ft  131.45  ETE  173.88  TAC  84.92  ETC  166.50  CLP- 137.33 

PLANETOCENTRIC  CONIC 


C3  19.645 

VHL  4.432 

OLA  29.02 

RAL  18.97  RAO  6567.8 

VEL  11.875 

PTH  2.11 

VHP  3.958 

OPA  -.86 

RAP  351 .28  ECC  1.3233 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.37 

1 11  5 

3709.60 

-20.21 

146.16 

247.43 

68.72 

2 12  54 

3109.6 

-22.92 

138.49 

96.63 

3 0 48 

3354,69 

-20.20 

120.14 

247,42 

68.71 

3 56  43 

2754.7 

-22.91 

112.46 

100.00 

4 27  52 

3075.26 

-25.18 

101.34 

249.28 

73.34 

5 19  7 

2475.3 

-27.22 

93.13 

100.00 

2 T6  43 

3464 .26 

-15.38 

1^.01 

245.21 

64.05 

3 24  27 

2864  .S 

-18.74 

118.84 

110.00 

6 56  4 

2611.17 

-32.98 

68.20 

251 ,35 

80.46 

7 39  35 

20tV.2 

-33.95 

59.09 

110.00 

2 J5  0 

3501 .12 

-8.41 

124.75 

241.17 

56.75 

3 13  21 

2901.1 

-12.73 

118.32 

differential  CORRECTIONS  MID-COURSE  E«CUTJCN_  ACCURACV  ^ . OR6I7  OETERHINATrON  ^A^^ 

TDE  2.2778  TRA  2.8416  TC3-2.2837  6AU  .6028  SGT  5515.0  SCR  4^.8  SC3  1058.5  ST  3205.4  SR  177.0  SS  2397.8 

ROE  .0930  RRA  --2925  RC3  .2296  FAU  .08119  RRT  -.6897  RRF  -.6965  RTF  .9926  CRT  .3353  CR5  -.3000  CST  -.9993 

FOE  4.9020  FRA  6.7601  FC3-3. 5780  BSP  17216  SC6  5536.9  R23  .0125  R1 3 -.9926  L5A  4001 .2  MSA  182-2  SSA  12.3 

BDE  2.2797  BRA  2.8567  BC3  2.2952  FSP  -3837  SCI  5525.5  SG2  356.1  THA  176.46  ELI  3204.0  El2  166.7  AtF  1.06 


LAUNCH  DATE  NOV  29  1968 


FLIGHT  TIME  202.00 


ARRIVAL  DATE  JUN  19  1969 


HELIOCENTRIC  CONIC 

RL  147.55  LAL  .00  La  66,85  VL  2T.806 

RP  108.95  lap  -2.81  LOP  312.12  VP  37.557 

RC  106.644  CL  19.21  CP  5.60  TAL  41.51 

PLANETOCENTRIC  CCNIC 

C3  20.473  VHL  4.525  OlA  29-07  RAL  19.60 


DISTANCE  551.988 

GAL  6.40  ATL  86.91  HCA  245.31  SMA  129.38  ECC  .17861  INC  3.0885  Vl  30.196 

GAP  4.85  ATP  91.29  TAL  147.79  TAP  53. iD  RCa  106.27  APO  152.48  V2  34.783 

TAP  140.00  ETS  7.04  TAE  129.75  ETE  174.42  TAC  85.19  ETC  166.46  ClP-140.53 

RAO  6567.8  VEL  11.910  PTH  2.12  VHP  4.150  OPA  -1 .20  RAP  351.61  ECC  1.3369 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INj  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

83.15 

1 11  54 

3724.91 

-20.00 

147,20 

248.73 

68.45 

2 13  59 

31^4;9 

96.85 

3 5 2 

3359.03 

-19.98 

120,37 

248.73 

68.44 

4 11 

2759.0 

lOO.DO 

4 28  47 

3090.28 

-24 .89 

TD2.35 

250.59 

72,88 

5 20  17 

2490.  J 

100.00 

2 30  50 

3468.90 

-15.24 

126.29 

246,53 

63.97 

3 28  39 

2a^.9 

110.00 

6 57  59 

2623.06 

-32.84 

69.10 

252.78 

79.95 

r4i  42 

2023 :i 

110.00 

2 18  8 

3508.88 

-8.12 

125.17 

242.40 

56.68 

3 16  36 

2900.9 

-22.75 

-22.73 

-26.99 

-18.61 

-33.88 

-12.45 


139.55 
112.72 
94 . 1 9 
119.12 
60.02 
118.75 


differential  CORRECTIONS 
TDE  2.3964  TRA  3.0337  TC3-2.2724  BAU  .6246 

ROE  .1227  RRA  -.2738  RC3  ^2095  FAU  -07282 

FOE  4.5448  FRA  6.3544  FC3'3.0792  BSP  18003 

BDE  2.3995  BRA  3.0460  BC3  2.2B20  JSP  -3528 

LAUNCH  DATE  NOV  29  1968 


SGT  5723.1  SGR  466.3  SC3  9W.4 
RRT  -.6226  RRF  -.6286  RTF  .9923 
see  5742.1  R23  .0106  R1 3 -.^23 


SGI  3730.5"SG2  '3^.4  Tha  177,08 
FLIGHT  time  204.00 


ST  3309.2  SR  195.8  5S  2289.3 
CRT  .4851  CRS  -.4522  CST  -.9993 
LSA  4024.3  MSA  186.1  SSA  12.4 

Eli  3310.6  El2  17i.2  ALF  1.65 

ARRIVAL  DATE  JUN  21  1969 


HELIOCENTRIC  CONIC 
RL  147.55  LAL  .00  La  66.85 
RP  IOB.94  iAP  -2.91  LOP  315.28 
RC  109.246  i4  18.99  CP  5.2l 
PLANETOCENTRIC  CONIC 
C3  21.392  VHL  4.^5  OLA  2^.08 
LNCH  ATMTH  LNCH  TIlC  L-I  TIME 
83.08  1 14  2 3737^5 

96.92  3 8 17  3367,77 

100.00  4 30  96  3102.58 

100.00  2 34  4 3477.68 

110.00  7 0 28  2BU,h 

110.00  2 21  1 3518.73 

differential  corrections 

TDE  2.5092  TRA  3.2284  TC3-2.2441 
ROE  -ISJO  RRA  -.2571  RC3  .1913 
FOE  4.2158  FRA  5.9865  FC3-2;6344 
BDE  2.5137  BRA  3.2386  BC3  2.2522 


VL  27.ZB3 
VP  37.548 
TAL  40.92 

RAL  ’207S 
IHJ  LAT 
-19.74 
-li.72 

-24.64 

-14.97 

-32.71 

-7.75 

BAU  .6441 

FAU  .oesid 

BSP  18723 
FSP  -3242 


DISTANCE  958 .01 B 

CAL  6.62  ATL  86.87  248.47  129.28 

CAP  5.27  ATP  91.19  TAL  147.20  TAP  35.67 

TAP  142.79  ETS  7,24  TAC  128.25  ETC  174.86 

RAO  6567.9  11.949  PTH  “’2713  ^P"4.J54 

INJ  LONG  INJ  RT  ASC  W ATMTH  iNJflf^ 


ECC  .J 8 its  INC  3.1252  Vl  30.196 
RCA  105.80  APO  152.77  V2  34.784 
TAC  85.65  ETC  166.43  ClP-143.I1 


9.0J  290.12  68.20  2 16  19 

0.90  250.12  68.19  4 4 25 

3.18  292.01  72.51  5 22  39 

6.^81  247.90  63:82  3 32  2 

9795  254.30  79.46  7 44  22 

5.69  243.69  56.60  3 19  40 

MID-COURSE  E«CUTION  ACCURACV 
SGT  5908.7  SCR  446.2_  SC3  886.3 
RRT  -7  55 i 5 . 5564  RTF  . 9920 

see  592515  R23  .0088  R1 3 -.9920 

SGI  5913.8  SC2  371.9  THA  177.61 


ePA““-r.4i  RAP  352.11  ECC  1.3521 
PO  'CST  TIM  TNJ  2 LAT  I NJ"  2 LONG 

51 37. 5 -22.53  140.38 

2767.8  -22.51  113.28 

2502.6  -26.80  95.05 

2877.7  -18'.37  119-66 

2034.3  -33.81  60-89 

2918.7  -]2.09  119.29 

ORBIT  determination  ACCURACr 

ST  3398.6  SR  216.7  SS  2185-9 

CRt  .5852  CRS  -.5544  CST  -.9993 

LSA  4042.2  MSA  190.0  S$A  12.5 

ELI  3400.9  EL2  175.6  AtF  2.14 
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JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  i 


LAUNCH  DATE  NOV  29  1966  FLIGHT  TIME  206.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  564.021 

Rl  147.55  LAL  .00  LOL  66.85  VL  27.779  OAL  6.87  A7L  86.84  HCA  251.63  SNA  129.19  ECC  .18494  INC  3.1604  VI  30.196 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.539  CAP  5.70  A7P  91 .00  TAL  146.59  TAP  58.21  RCA  105.30  APO  153.08  V2  34.785 

RC  111  .645  CL  18.73  CP  4.86  7AL  40.29  7AP  145.40  ETS  7.46  7AC  126.87  ETE  175»22  7AC  86.29  ETC  166.40  ClP-145.70 

P|.ANETOCENTRK  CONIC 

C3  22.414  VHL  4.734  CLA  29.07  RAL  20.99  RAO  6567.9  VEL  11.991  PTH  2.14  VHP  4.570  OPA  -1.50  RAP  352.77  ECC  1.3689 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.14 

1 17  21 

3747.03 

-19.44 

148.60 

251,59 

67,96 

2 19  48 

3147.0 

-22.27 

Ml  .00 

96.86 

3 ID  40 

3380.55 

-19.43 

121.72 

251.58 

67.95 

4 7 0 

2780.6 

-22.25 

114.12 

100.00 

4 34  15 

3112.34 

-24.44 

103.84 

253.54 

72.22 

5 26  7 

2512.3 

-26.64 

95.73 

100.00 

2 36  27 

3490.47 

-14.59 

127.56 

249.31 

63.62 

3 34  37 

2890.5 

‘18.02 

120.44 

110.00 

7 3 29 

2644.98 

-32.57 

70.75 

255.91 

79.00 

7 47  34 

2045.0 

-33.74 

61  .71 

110.00 

2 23  42 

3530.60 

-7.31 

126.32 

245.04 

56.51 

3^  32 

2930.6 

-11.66 

119.93 

differential  CORRECTIONS  MIO-COIRSE  EXECUTION  ACCURACr  ORBIT  DETERMINATION  ACCURACY 

TOE  2.6202  TRa  3.4303  TC3-2.1951  BAU  .6598  SOT  6077,5  SCR  431.2  SC3  812.3  ST  3477.0  SR  237.7  SS  2091.2 

RC€  .1779  RRA  -.2421  RC3  .1742  FAU  .05768  RRT  -,4777  RRF  -.4816  RTF  .9916  CRT  .6525  CRS  -.6237  CST  -.9993 

FOE  3.9213  FRA  5.6597  FC3-2.2279  BSP  19290  SCB  6092.8  R23  .0069  R13  -.9916  tSA  4059.8  MSA  193.6  SSA  12.6 

eOE  2.6262  BRA  3.4389  BC3  2.2020  FSP  -2964  SCI  6081.0  SC2  378.6  THA  178.05  ElI  3480.5  EL2  180.0  AlF  2.56 

LAUNCH  DATE  MOV  29  1968  FUCHT  TIME  208.00  ARRIVAL  DATE  JUN  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  569.990 


Rl  147,55 

LAL 

.00  LOL  66.85 

VL  27.764 

CAL  7.13  ATL  86.61 

HCA  254.79 

SNA 

129.09 

ECC  .18855 

INC  3.1943 

VI 

30.196 

- 

RP  108.93 

LAP 

-3.08 

LOP  321.61 

VP  37.530 

GAP  6.14  ATP  90.84 

TAL  145.95 

TAP 

40.73 

RCA  104.75 

APO  153.43 

V2 

34.787 

= 

RC  114.042 

CL 

18.44 

CP  4.55 

7AL  39.64 

TAP  147.83  ETS  7.69 

TAE  125.64 

ETE 

175.53 

TAC  87.08 

ETC  166.37 

CLP 

-148.12 

PLANETOCENTRIC  CONIC 

: 

C3  23.549 

VHL 

4.853 

DLA  29.03 

RAL  21.74 

RAO  6568.0  VEL  12.039 

PTH  2.15 

WP 

4.797 

OPA  -1 ,49 

RAP  353.57 

ECC 

1.3876 

= 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

TO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

83.33 

1 

21  49 

3754.29 

-19.11 

148.99  253.13 

67.72 

2 

24  23 

3154.3 

-21 .97 

141  .43 

96.67 

5 

12  10 

3397.36 

-19.10 

122.81  253.12 

67.71 

4 

8 47 

2797.4 

-21 .95 

115,25 

100.00 

i 

38  37 

3119.87 

-24.28 

104.34  255.17 

72.00 

5 

30  37 

2519.9 

-26.51 

96.25 

- 

100.00 

2 

38  2 

3507.01 

-14.09 

128.53  250.75 

63.56 

3 

36  29 

2907.0 

-17.55 

121  .45 

110.00 

7 

7 0 

2655.22 

-32,44 

71.52  257.60 

78.57 

7 

51  15 

2055.2 

-33.67 

62.50 

- 

110.00 

2 

26  9 

3544.43 

-6.79 

127.06  246.45 

56.42 

5 25  14 

2944.4 

-11.16 

120.69 

DIFFERENTIAL  CORRECTIONS  MID-C0U7SE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7237  TRA  3.6341  TC3-2.1397  BAU  .6755  SCT  6223.7  SCR  420.2  SG3  744.4  ST  3537.3  SR  258.2  SS  1998.4 

ROE  .2042  RRA  -.2279  RC3  .1588  FAU  ,05l2«  RRT  -.4034  RRF  -.4063  RTF  .9912  CRT  .6997  CRS  -.6725  CST  -.9995 

FOE  3.6465  FRA  5.3585  FC3-1 .8854  BSP  19684  SCB  6257.9  R23  .0053  R13  -.9912  LSA  4066.2  MSA  197.0  SSA  12.7 

BOE  2.7513  BRA  3.6413  BC3  2.1456  FSP  -2726  SCI  6226.1  SC2  384.4  THA  178.43  CLl  3541.9  EL2  184.2  ALF  2.93 


LAUNCH  DATE  NOV  29  1968  FlICHT  TIME  210.00  ARRIVAL  DATE  JUN  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  575.924 

RL  147,55  LAL  .00  LOL  66.85  VL  27.749  CAL  7.42  A7L  86.77  MCA  257.95  SNA  128.98  ECC  .19249  INC  3.2272  VI  30.196 

RP  108.93  LAP  -3.16  LOP  324,78  VP  37,521  CAP  6.60  ATP  90.67  TAL  145.28  TAP  43,23  RCA  104.15  APO  153.81  V2  34.790 

RC  116.435  CL  18.12  CP  4,27  TAl  38.96  TAP  150.11  ETS  7,94  TA£  124.55  ETE  175.79  TAC  88.01  ETC  166.35  CLP-150.39 

PLANETOCENTRIC  CONIC 

C3  24.812  VHL  4.981  DLA  28.96  RAL  22.52  RAO  6568.0  VEL  12.091  PTH  2.16  VHP  5,036  OPA  -1.39  RAP  354.50  ECC  1 .4083 


LNCH  ATMTH 

LNCH  TIIC 

L-I  TIME 

INJ  LAT 

INJ  LONC 

> INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

TO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

83.64 

1 

27  26 

3758.96 

-18.74 

149.17 

254.74 

67.50 

2 30 

5 

3159.0 

-21.63 

Ml  .64 

96.36 

3 

12  44 

3418.30 

-18.72 

124.19 

254.73 

67.49 

4 9 

43 

2818.3 

-21 .61 

116.66 

100.00 

4 

43  55 

3125.53 

-24.16 

104.72 

256.90 

71.84 

5 36 

1 

2525.5 

-26.41 

96.65 

JDO.OO 

2 

38  57 

3526.96 

-13,47 

129. 7D 

252.22 

63.06 

3 37 

44 

2927.0 

-16.98 

122.66 

110.00 

7 

10  57 

2665.12 

-32.30 

72.26 

259.37 

78.15 

7 55 

22 

2065.1 

-33.59 

63.27 

110.00 

2 

28  24 

3560.14 

-6.19 

127.89 

247.91 

56.32 

3 27 

44 

2960.1 

-10.58 

121 .54 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACr 

TOE  2.8250 

TRA 

3.8463 

TC3-2 .0706  BAU  .6885 

SCT 

63S4.0  SCR 

412.3  SC3 

683.2 

ST  3586.6 

SR  277.5 

SS 

1911.8 

ROE  .2297 

RRA 

-.2145 

RC3  .1444 

FAU  .04537 

RRT 

'.329a  RRf 

-.3316  RTF 

.9908 

CRT  .7335 

CRS  -.7076 

CST 

-.9993 

FOE  3.3979 

FRA 

5.0890 

FC3-1.5830 

BSP  20400 

SGB  6368.2  R23 

.0038  R13 

-.9908 

LSA  4068.8 

MSA  200.3 

SSA 

12.8 

BOE  2.8343 

BRA 

3.8522  6C3  2.0757  FSP  -2506 

SGI 

6356.3  SC2 

389.2  THA  ; 

178 

.77 

ELI  3592.4 

EL2  188.3 

ALF 

3.26 

LAUNCH  DATE  NOV  29  1968  FlICHT  TIME  212.00  ARRIVAL  DATE  JUN  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  581.822 

RL  147.55  LAL  .00  LOL  66.85  VL  27.733  CAL  7.73  ATL  86.74  HCA  261.11  SNA  128.87  ECC  .19678  INC  3.2593  vi  30.196 

RP  108.91  LAP  -3.22  LOP  327.94  VP  37.513  GAP  7.06  ATP  90.50  TAL  144.60  TAP  45.71  RCA  103.51  APO  154.23  V2  34-794 

RC  118.823  CL  17.77  OP  4.02  TAl  38‘.25  TAP  152.26  ETS  8.22  TAE  123.56  £TE  176.01  TAC  89.06  ETC  166.34  CtP-152.53 

PLANETOCENTRIC  CONIC 


C3  26.218 

VHL 

5.120 

DLA  28.88 

RAL  23.32 

(UO  656a. 

] VEL  12.149 

PTH  2.18 

VHP  5. 

.287 

OPA  -1  .20 

RAP 

355.54 

ECC 

1 .4315 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

TO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

84  .09 

1 

34  18 

3760.78 

-18.33 

149.13 

256.42 

67.29 

2 36 

58 

3160,8 

21 .25 

Ml  .63 

95.91 

3 

12  17 

3443.69 

-18.31 

125.88 

256.42 

67.26 

4 9 

41 

2843,7 

'21  .24 

118.38 

100.00 

4 

50  0 

3129.76 

-24.07 

105.00 

258.72 

71.72 

5 42 

10 

2529.0 

26.34 

96.94 

100.00 

2 

39  16 

3549.95 

-12.76 

131 .03 

253.73 

62.74 

3 38 

26 

2950.0 

16.32 

124.04 

110.00 

7 

15  19 

2674.77 

-32.16 

72.96 

261.22 

77.75 

7 59 

53 

2074.8 

33.52 

64.01 

110.00 

2 

30  26 

3577.70 

-5.53 

128.81 

249.42 

56.21 

3 30 

4 

2977.7 

-9.93 

122.49 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.9235 

TRA 

4.0666 

TC3-I.9922 

BAU  .6998 

SGT  6470.6  SCR 

406.8  SG3 

627.7 

ST  3624.4 

SR 

295.4 

SS 

1830.3 

ROE  .2547 

RRA 

-.2015 

RC3  .1308 

FAU  .04000 

RRT 

-.2579  RRF  - 

.2586  RTF 

.9903 

CRT  .7584 

CRS 

-.7336 

CST 

-.9993 

FDE  3.1720 

FRA 

4.8467 

FC3-1.3208  BSP  20886 

SGB  6483.4  R23 

.0023  R13  - 

.9903 

LSA  4065.9 

MSA 

203.3 

SSA 

12.8 

BOE  2.9346 

BRA 

4.0716 

BC3  I.9S64 

FSP  -2307 

SGI 

6471.5  SG2 

393.0  THA  179.07 

ELI  3631.3 

EL2 

192.2 

ALF 

3.55 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  NOV  29  1965  FLIGHT  TIME  214.00  ARRIVAL  CATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  557.675 

RL  147.55  LAL  .00  LOL  66.55  VL  27.717  CAl  5.07  A7L  56.71  MCA  264.25  SMA  125.76  ICC  .20145  INC  3.2909  VI  30.196 

RP  105.90  LAP  -3.27  LOP  331.11  VP  37.505  GAP  7.54  A7P  90.33  TAL  143.90  TAP  45.15  RCA  102.52  APO  154  .69  V2  34.795 

RC  121.206  OL  17,39  OP  3.80  7AL  37.53  ZAP  154.25  ET5  5.52  ZAE  122.67  ETE  176.21  ZAC  90.22  ETC  166.33  ClP-154.54 

PLANETOCENTRIC  CONIC 

C3  27.754  VHL  5.271  ClA  25.77  RAL  24.14  RAD  6565.1  VEL  12.213  PTH  2.19  VHP  5.552  DPA  -.94  RAP  356.67  ECC  1 .4573 


LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.71 

1 42  37 

3755.97 

-17.55 

145.50 

255.17 

67.09 

2 

45  15 

3159.0 

-20.53 

141  .33 

95.29 

3 10  32 

3474.34 

-17.57 

127.94 

255.16 

67.05 

4 

5 27 

2574.3 

-20.52 

120.47 

100.00 

4 56  44 

3132.94 

-24.00 

105.21 

260.63 

71.62 

5 

45  57 

2532.9 

-26.29 

97.16 

100.00 

2 39  6 

3575.61 

-11.96 

132.51 

255.25 

62.40 

3 

35  41 

2975.6 

-15.56 

125.57 

110.00 

7 20  2 

2654.27 

-32.02 

73.69 

263.15 

77.35 

5 

4 46 

2054.3 

-33.43 

64 .74 

110.00 

2 32  17 

3597.04 

-4.80 

129.53 

250.95 

56.11 

3 

32  14 

2997.0 

-9.22 

123.53 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  3.0210  TRA  4.2979  TC3-1 .9039  0AU  .7056  SCT  6573.5  SCR  403.0  SC3  577,6  ST  3652.5  SR  311.5  SS  1754.2 

ROE  .2794  RRA  -.1556  RC3  .1180  FAU  .03507  RRT  -.1552  RRF  -.1575  RTF  .9599  CRT  .7772  CRS  -.7533  CST  -.9993 

FOE  2.9675  FRA  4.6302  FC3-1 .0927  BSP  21310  SCB  6556.1  R23  .0009  R13  -.9599  LSA  4055.9  MSA  206.0  SSA  12.5 

BOC  3.0339  BRA  4.3020  0C3  1 ,9076  FSP  -2125  SCI  6574.2  SC2  395.8  THA  179.34  EL J 3660.5  El2  195.5  AlF  3.51 

LAUNCH  DATE  NOV  29  1965  FLIGHT  TIME  216.00  ARRIVAL  DATE  JUL  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  593.491 

RL  147.55  LAL  .00  LOL  66.85  VL  27.700  CAL  5.43  AZL  56.65  HCA  267.44  SMA  125.64  ECC  .20652  INC  3.3222  VI  30.196 

RP  105.59  LAP  -3.32  LOP  334.25  VP  37.497  CAP  5.03  AZP  90.15  TAU  143.19  TAP  50.63  RCA  102.07  APO  155.20  V2  34.503 

RC  123.581  CL  16.99  CP  3.60  ZAL  56.79  ZAP  156.20  ETS  5.57  ZAE  121 .87  ETE  176.39  ZAC  91.45  ETC  166.52  CLP-156.46 

PLANETOCENTRIC  CONIC 

C3  29.534  VHL  5.434  OLA  25.63  RAL  24.95  RAO  6565.2  VEL  12.254  PTH  2.21  VHP  5.530  OPA  -.62  RAP  357.59  ECC  1.4561 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM  INJ  2 LAT 

INJ 

2 LONG 

55.56 

1 52  55 

3751 .76 

-17.40 

145.05 

259.95 

66.59 

2 55  27 

3151  .8  -20.35 

140.62 

94.44 

3 6 56 

3512.06 

-17.39 

130.49 

259.97 

66.55 

4 5 25 

2912.1  -20.37 

123.06 

100.00 

5 3 59 

3135.45 

-23.95 

105.35 

262.63 

71.55 

5 56  14 

2535.4  -26.^4 

97.34 

100.00 

2 35  33 

3603.60 

-11.07 

134.11 

256.56 

62.05 

3 35  37 

3003.6  -14.72 

127.23 

110-00 

7 25  5 

2693.70 

-31.55 

74.35 

265.16 

76.96 

5 9 59 

2093.7  -33.35 

65.46 

110.00 

2 33  56 

3615.11 

-4.00 

130.94 

252.59 

56.02 

3 34  14 

3015.1  -5.43 

124 .65 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.1205 

TRA  4.5439 

TC3-J .5045 

BAU  .7135 

SCT  6665.3  SCR 

400.4  SG3 

532.7 

ST  3675.7  SR  326.6 

SS 

1655.0 

ROE  .3039 

RRA  -.1755 

RC3  .1059 

FAU  ,63042 

RRT  - 

.1207  RRF  - 

.1193  RTF 

.9594 

CRT  .7917  CRS  -.7655 

CST 

-.9993 

FOE  2.7564 

FRA  4.4394 

FC3  -.5916 

BSP  21624 

SCB  6650.3  R23  - 

.0005  R13  - 

.9594 

LSA  4051.3  MSA  205.5 

SSA 

12.8 

BOE  3.1356 

BRA  4.5473 

BC3  1.5079 

FSP  -1951 

SCI  6665.4  SC2 

397.5  THA  179.55 

ELI  3654.5  EL2  199.0 

ALF 

4.04 

LAUNCH  DATE  NOV  29  1965 

flight  time  215.00 

ARRIVAL  CATE 

JUL 

5 1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  599.254 

RL  147,55 

LAL  .00 

La  66.55 

VL  27.652 

GAL  5.53 

AZL  56.65 

HCA  270.60 

SMA  125.52 

ECC  .21203  INC  3.3533 

VI 

30 . 1 96 

RP  105.57 

LAP  -3.35 

LOP  337.45 

VP  37.489 

GAP  5.55 

AZP  59.96 

TAL  142.46 

TAP  53.07 

RCA  101  .27  APO  155.77 

V2 

34.505 

RC  125.945 

CL  16.57 

CP  3.42 

ZAL  36.04 

ZAP  155.02 

ETS  9.26 

ZAE  121.14 

ETE  176.55 

ZAC  92.53  ETC  166.31 

CLP 

-155.25 

PLANETOCENTRIC  CONIC 

C3  31.490 

VHL  5.612 

CLA  25.45 

RAL  25.54 

RAO  6565.3 

VEL  12.364 

PTH  2.23 

VHP  6.123 

OPA  -.23  RAP  359.19 

ECC 

1,5152 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM  INJ  2 LAT 

INJ 

2 LONG 

56.50 

2 6 36 

3734.57 

-16.55 

146.56 

261 .54 

66.72 

3 8 51 

3134.6  -19.89 

139.16 

93. 2Q 

3 0 2 

3561 .44 

-16.57 

133.55 

261 .54 

66.71 

3 59  24 

2961.4  -19.55 

126.49 

100.00 

5 11  39 

3137.55 

-23.90 

105.52 

264.70 

71 .49 

6 3 56 

2537.6  -26.21 

97.45 

100.00 

2 37  41 

3633.67 

-10.10 

135.52 

255.45 

61 .72 

3 35  15 

3033.7  -13.51 

125.99 

110.00 

7 30  25 

2703.14 

-31 .73 

75.05 

267.23 

76.57 

5 15  29 

2103.1  -33.25 

66.15 

110.00 

2 35  24 

3640.57 

-3.13 

132.13 

254.24 

55.94 

3 36  4 

3040.9  -7.55 

125.57 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.2173  TRA  4,7997  TC3-1. 7035  BAU  .7154  SCT  6747.5  SCR  396.5  SC3  491.5  ST  3656.7  SR  340.0SS  1618.4 

ROE  .3283  RRA  -.1619  RC3  .0946  FAU  .02634  RRT  -.0559  RRF  -.0557  RTF  ,9590  CRT  .5032  CRS  -.7811  CST  -.9993 

FOE  2.6185  FRA  4.?652  FC3  -.7^41  BSP  21955  SOB  6759.6  R23  -.0015  R13  -.9590  LSA  4035.1  MSA  210.6  SSA  12.7 

80E  3.2341  BRA  4.5024  0C3  1.7065  FSP  -1502  SCI  6747.5  SC2  395.2  THA  179.51  ELI  3696.9  EL2  202.0  AlF  4.e5 

LAUNCH  OATE  NOV  29  1965  FLIGHT  TIME  220.00  ARRIVAL  CATE  JUL  7 1969 

MELICXENTRIC  CONIC  DISTANCE  604,963 

RL  147.55  LAL  .00  LOL  66.55  VL  27.664  CAL  9.25  AZL  56.62  HCA  273.77  SMA  125.39  ECC  .21502  INC  3.3544  VI  30 . 1 96 

RP  105.55  LAP  -3.35  LOP  340.62  VP  37.45]  CAP  9.09  AZP  59.75  TAL  141.73  TAP  55.50  RCA  100.40  APO  156.39  V2  34.51  5 

RC  125.306  GL  16.13  GP  3.25  ZAL  35.27  ZAP  159.76  ETS  9.70  ZAE  120.47  £TE  176.70  ZAC  94.25  ETC  166.30  ClP-160.02 

PLANETOCENTRIC  CONIC 

C3  33.653  VHL  5.504  OLA  25.31  RAL  26.70  RAO  6565.3  VEL  12.452  PTH  2.25  VHP  6.433  OPA  .20  RAP  .56  ECC  1 .5543 


LwrW  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

: INJ  AZMTH 

f INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

42  21 

3646.53 

-16.51 

140.11 

263.^ 

66.55 

3 43 

5 

3046.5 

-19.50 

132.71 

90.00 

2 

51  9 

3653.10 

-15.53 

142.32 

263.54 

66.21 

3 32 

32 

3053.1 

'15.91 

1 35.00 

100.00 

5 

19  37 

3139.59 

-23.56 

105.66 

266.54 

71.43 

6 11 

57 

2539.6 

'26.17 

97.62 

100.00 

2 

36  34 

3665.57 

-9.07 

137.63 

260.14 

61.39 

3 37 

40 

3065.6 

-12.52 

130.55 

110.00 

7 

36  1 

2712.65 

-31 .55 

75.75 

269.37 

76.15 

5 21 

13 

2112.7 

-33.16 

66.91 

110.00 

2 

36  40 

3665.27 

-2.20 

133.40 

255.93 

55.55 

3 37 

45 

3065.3 

'6.66 

127.16 

JIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.3145 

TRA 

5.0706 

TC3-1 .5977 

BAU  .7204 

SCT  6517.4  SCR 

397,7  SC3 

454.1 

ST  3690.5 

SR  351.5 

SS 

1556.5 

ROE  .3527 

RRA 

-.1476 

RC3  .0540 

FAU  .02260 

RRT 

.0064  RRF 

.0092  RTF 

.9556 

CRT  .8124 

CRS  -.7911 

CST 

-.9993 

FOE  2.4666 

FRA 

4.1100 

FC3  -.5505 

BSP  22307 

SCB  6529.0  R23 

.0029  R13 

.9556 

LSA  4015.3 

MSA  212.4 

SSA 

12.6 

BOE  3.3335 

BRA 

5.0727 

BC3  1.5999 

FSP  -1666 

SCI 

6517.4  SC2 

397.7  THA 

.02 

ELI  3701.9 

EL2  204.5 

alf 

4 ,44 

267 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  « VOL  4.  1968-69  » 


LAUNCH  CATE  NOV  30  1968 

ElICHT  time  70.00 

ARRIVAL  CATE 

FEE 

8 1969 

HELIOCENTRIC  CONIC 
RL  147.5^  LAL  -.00 

la  67.86 

VL  15.463 

CISTANCE  127.751 

CAL  31 .21  A7l  87.39  MCA  34.06 

sma 

85.07 

ECC  .81412 

INC  2.6112 

VI 

30.202 

RP  107.57  lap  1.46 

LOP  101 .89 

VP  30.122 

CAP  -52.98 

a7P  87.84 

TAl  17) .68 

TAP 

205.74 

RCA  15.81 

APO  154.32 

V2 

35.229 

RC  89.765  CL  T .83 

CP  -.56 

/At  63.99 

7AP  35.54 

ETS  177.58 

7AE  131.69 

ETE 

185.50 

7AC  53.59 

ETC  160.15 

CLP 

55.53 

PLANETOCENTRIC  CONIC 
C3  357.749  VHL  18.914 

CLA  3.22 

RAl  2.84 

RAO  6572.0 

VEl  21.887 

PTh  3.23 

VHP 

29.41? 

CPA  -18.98 

RAP  320.98 

ECC 

6.8876 

LNCH  A7MTH  LNCH  TIME 

L-I  time 

INj  LAT 

INJ  UCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00  6 32  46 

2908.37 

'28.30 

89.75 

269.29 

88.84 

7 

21  14 

2308.4 

-28 . 1 6 

81  .08 

90.00  19  18  35 

5352!69 

27.70  ' 

244 .14 

265.87 

83.90 

20 

4 7 48 

4752.7 

26.57 

235.66 

100.00  7 55  36 

2641  .15 

-29.88 

70.13 

269.32 

88.95 

8 

39  37 

2041  .2 

-29.70 

61  .33 

100.00  20  38  26 

5095,14 

29.28 

225.01 

265.68 

83.68 

22 

3 21 

4495.1 

28.09 

216. 4G 

11 0.00  9 7 J8 

2416.76 

-34.18 

53.17 

269.40 

89.26 

9 

47  35 

1816.8 

-33.90 

4 3.94 

no. 00  21  43  14 

4892.29 

33.55 

209.03 

265.10 

83.02 

23 

4 46 

4292.3 

32.22 

200.05 

orrrEf?CNTUL  corrections 


MIC'COURSTTXC'CCfTTON  ACClM?ACT 


CR6 IT  CETEffMlNATION  ACCURACY 


TCE  - 

•9190. 

TRA-2.1844 

TC3 

-.1093 

6AU 

.5241 

SGT 

829.2 

SCR 

456.4  SC3 

23.7 

ST 

342.3 

SR 

408.6 

SS 

341  .7 

RCE'-l 

.3326 

RRA 

.6942 

RC3 

-.0083 

Fau  .01099 

RRT 

-.0376 

RRT 

.0334  rtf 

-.6210 

CRT 

.7)37 

CRS 

.7733 

CST 

.9943 

FOE 

.3826 

FRA 

.7481 

FC3 

- .0266 

BSP 

1997 

SGB 

946.5 

1^3 

.01^1  R1 3 

.6211 

lSA 

592.2 

MSA 

223.4 

SSA 

14. O' 

BCE  1 

.6188 

BRA  ?. 2920 

6C3 

.1096 

FSP 

-48 

SGI 

829.5 

SG2 

■455".  9 THA 

1 78  .'30 

Eli 

494.9 

El2 

197.9 

alf 

52.00 

LAUNCH  CATE  NOV  30  I 


TlICHT  time  72.£X3 


ARRIVAL  CATE  FE6  10  1969 


HELIOCENTRIC  CONIC 
RL  147.5^  LAL  --00  LOt  67.86 

RP  107,55  LAP  1 .63  LOP  105.13 

RC  87.555  Cl  ?.10  OP  -.57 

PLANETOCENTRIC  CONIC 
0^328.76^  VHC  18.132  CLA  4.02  RAL 


CrSTANCE  135.135 

VL  16.265  CAL  29.69  A7L  87.30  HCA  37.30  SHA  86.47  ECC 

VP  30.549  GAP  -50.62  A/P  87,86  TAl  J70.76  TAP  208.06  RCA 

2Al  62.62  ZAP  54.00  ETS  177.60  7AE  131.57  ETF  185.88  7AC 


.78832  INC  2.6952  VI  30.202 
18.51  APO  154.64  V2  35.235 
55.22  ETC  160.62  CLP  34.00 


3.99  RAO  6571 .8  VEL  21 .215  PTH  3.20  VHP  28.359  CPA  -18.50  RAP  322.71  ECC  6.41D6 


lnCh  a/mch 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

6 31  24 

2924 .09 

-28.27 

90.90 

^T0.^6 

88.27 

7 20  8 

2324 . 1 

-28.21 

82.23 

90.00 

1 9 29  11 

5318.57 

27.43 

241 .68 

265.93 

82.69 

20  57  50 

4718.6 

26.14 

233.25 

100.00 

7 54  37 

2655.65 

-29.85 

7l  .21 

270.21 

88.39 

8 38  53 

2055.6 

-29.76 

62.40 

100.00 

20  48  39 

5062.24 

29.01 

222.60 

265.70 

82.44 

22  13  I 

4462.2 

27.66 

214.06 

llO.OO 

9 7 11 

2428.55 

-34.16 

54.09 

270.34 

'88 .72 

9 47  39 

1828^5” 

-33.96 

44  .86 

iio.oo 

2l  52  34 

4862.11 

33.27 

206 . r J 

265.00 

81 .68 

23  T3  37 

4262.1 

31  .77 

197.81 

CIFFEREntIal  CoRRECtfd^S 


Mro-caiRsr xxcci/rToN  ACCURACY 


ORBIT  OETERMINAtlON  ACCURACY 


TOE  -.9248 

TR A '2. 2062 

TC3  -.1167 

BAU 

.5146 

SGT 

867.7  SGR 

462.2  SG3 

25.5 

ST 

359.9 

SR 

413.5 

SS 

357.6 

Roe -I .2927 

RRA  .6738 

RC3  -.0095 

FAU 

■OnOi 

RRT 

-.0380  RRT 

.0338  RTF  - 

.6398 

CRT 

.7121 

CRS 

.7741 

CST 

.9941 

FOE  .3985 

FRA  .7757 

FC3  -.0290 

BSP 

2133 

SGB 

983.1  R23 

.0000  R13 

.6398 

LSA 

612.8 

MSA 

229.5 

SSA 

14,3 

BCE  1.5895 

BRA  2.3068 

BC3  .3l7i 

FSP 

-53 

SGI 

867.9  SG2 

461 .7  Tha  178.38 

ELI 

508.2 

El2 

205.6 

ALF 

50.53 

LAUNCH  CATE  NC'V  50  1968 

Flight  time 

74  .00 

ARRIVAL 

CATE 

FEB 

12  1969 

HELIOCENTRIC  CONIC 

OISTAnCE  138.646 

RL  147.52 

LAL  '.00 

LOL  67.86 

VL 

\7.0i9 

GAL  28.30  A7l  87.23 

MCA  40  ."54- 

'5MA  87.91 

ECC 

.76234 

INC 

2.7676 

VI 

30.202 

RP  107.53 

lap  1 .80 

L'CP  108.37 

VP 

30,963 

GAP  -48.40  A7P  87.90 

TAl  169.85 

TAP  210.39 

ffCA 

20.89 

APO 

154.93 

v2 

35.240 

RC  85.553 

Cl  2.39 

CP  - .58 

7AL 

61  .30 

7AP  32.49  ETS  177.62 

7AE  131.52  ETE  186.28 

7AC 

56.88 

ETC 

161 .0$ 

CLP 

32.49 

PLANETOCENTRIC  CONIC 

CY  502.290 

VHL  17.386 

ClA  4.81 

RAL 

5.10 

RAC  657] . 

7 VEl  20.582 

PTH  5.17 

VHP  27.342 

CPA 

-18.00 

RAP 

324.46 

ECC 

5,9749 

LNCH  A/MTH 

LNCH' TIME 

L-I  TIME 

INJ  LAT 

INj  long 

INJ  RT  ASC 

INJ  A7M TH 

INJ  TIME 

PC 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 u:^G 

90.00 

6 29  53 

2939.08 

28.23 

91  .99 

270.94 

87.72 

7 18  52 

2339.1 

28.25 

83.33 

ki.oo 

19  39  33 

5284 .18 

27.11 

239.22 

265.92 

81  .50 

21  7 37 

4684.2 

25.66 

230 .85 

ibo.oo 

7 53  29 

2669.42 

29.82 

72.23 

271 .01 

87.85 

8 57  59 

2069.4 

29.80 

63.43 

100.00 

20  58  38 

5029: 08 

28.68 

220.19 

265.65 

81  .20 

22  22  27 

4429.1 

27.17 

211 .71 

no. 00 

9 6 55 

2439.61 

- 

34.14 

54.96 

27l  .18 

88.21 

9 47  35 

1839.6 

34.01 

45.72 

no. 00 

22  1 42 

4831  .65 

32.95 

204.40 

264.84 

80.34 

23  22  13 

4231 .6 

31  .27 

1 95 ,58 

cifferential  corrections 

MIC- 

CCORSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATHIIN  ACCUK4CV 

TCE  -.9313 

TRA-2.2286 

TC3  -.1244 

BAU 

.5048 

SGT 

908.1  SGR 

467.4  5G3 

27.5 

ST 

378.5 

SR 

417.9 

SS 

375.9 

RCE-I .2527 

RRA  .6527 

RC3  -.0108 

"FAU 

.01 104 

RRT 

- .osacTRRr 

'.1534 1 RTF  - 

.6579 

CRT 

.7106 

CRS 

.7750 

CST 

.9939 

FOE  .4148 

fra  .8038 

FC3  -.0316 

BSP 

2262 

see 

1021 .3  R23  - 

.000!  R13 

.6580 

LSA 

634.1 

MSA 

235.4 

SSA 

14.5 

BCE  1.561 O' BRA  2.3222 

6C3  .1249 

FSP 

'58 

SGI 

908.3  SG2 

466.9  Tha  178.48 

Eli 

521.9 

El2 

213.2 

Alf 

48 .97 

launch  cate  NOV  30  1968 

flight  time 

76.00 

ARRIVAL 

. CATE 

FEB 

J4  1969 

heliocentric  conic 

CISTANCE  144. 

278 

Rl  147.52 

LAL  -.00 

lOL  67.86 

VL 

17.728 

GAL  27.00  A7L  87.J7  HCA  43.79 

SMA  89.37 

ECC 

.73636 

INC 

2.8310 

V] 

30.202 

RP  107.52 

LAP  1.96 

LOP  111.61 

VP 

31 .364 

CAP  -46.29  A7P  87.96 

TAl  168.93 

TAP  212.72 

RCA 

23.56 

APO 

155.18 

V2 

35  .245 

RC  83.158 

&L^  2.68 

CP  -.60' 

7AL 

60.02 

7AP  31 .00  ETS  177.63 

7AE  131.53 

ETE  186.69 

7AC 

58.56 

ETC 

161  .51 

ClP 

31  .00 

PLANETOCENTRIC  CONIC 

C3'  278  .080 

VHL  16.676 

DlA  5.59‘  RAL 

'6.17 

RAD  6571, 

6 VEl  19.985 

PTh'  '3.14 

VHP  26,359 

CPA 

-17.48 

RAP 

326.22 

ECC 

5.5765 

LN^  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

, INJ  Rt  ASC 

INJ  ATMTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

6 28  13 

2953.35 

28.19 

93.03 

27 1 .62 

87.20 

7 17  26 

2353.3 

'28.28 

84 .37 

90.00 

:9  49  41 

5249.48 

26.74 

236.74 

265.84 

80.31 

21  17  11 

4649.5 

25.1  3 

228  .4  5 

1 DO .00 

7 52  12 

268F.4? 

29.78 

73.20 

271 .71 

87.34 

8 36  55 

2082.5 

-29.84 

64  . 39 

100 .00 

21  8 24 

4995.59 

28.31 

217.77 

265.54 

'79.98 

22  31  39 

4395.6 

26.64 

209.37 

110.00 

9 6 30 

2449.95 

- 

34.12 

55.77 

271  /93' 

87.73 

9 47  20 

1850.0 

•34.05 

46.52 

110.00 

22  10  35 

4800.86 

32.57 

202.07 

264.62 

79.01 

23  30  36 

4200.9 

30.72 

193.35 

cifferential  CORRECTIONS 

MIC- 

COURST'EXECUTICN  ACCURACY 

ORBIT  CE termination  ACCURACY 

TOE'  - .9371 

fra -^.2504 

TC3  -.1323 

BAU 

.4938 

SGT 

919. ¥ SGR 

47j  .9  SC3 

29.7 

ST 

397.7 

SR 

421.7 

SS 

390 , 5 

ROE-1 .2126 

RRA  .6310  RC3  -.0123 

Fau 

.01109 

RRT 

-.0381  RRT 

.0343  RTF  - 

.6755 

CRT  .7091 

CRS 

.7759 

CST 

.9936 

FCE  .4313 

FRA  .8323  FC3  - .0345 

esp 

2416 

SGB 

roeO.A  R23  ' 

.0002  RJ3 

.6755 

LSA 

655.9 

MSA 

241  .0 

SSA 

J4.7 

BCE  1 .5325 

0Ra"2.3372 

6C3  .1328 

FSP 

-64 

SCI 

949,9  SC2 

47i .5  Tha  i78,56 

Eli 

536.0 

EL2 

220.6 

ALF 

47.57 

268 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  ^ 


lUNCH  CATE  NOV  30  1966 

flight  TIME  78.00 

ARRIVAL  CATE 

FEB 

16  1969 

heliocentric 

CONIC 

DISTANCE  150.024 

RL  147.52 

LAL  - .00 

LOL  67.66 

VL  18.396 

CAL  25.79 

ATL  67.11 

HCA  47.04 

SMA  90.65 

ECC  .71051 

INC  2.6674 

VI 

50.202 

RP  107,51 

LAP  2.11 

LOP  114.66 

VP  31.751 

CAP  -44.29 

ATP  66.03 

TAL  166.03 

tap  215.06 

RCA  26.30 

APO  155.39 

V2 

35.249 

RC  80.975 

CL  2.99 

CP  -.62 

7Al  56 .60 

ZAP  29.54 

ETS  177,64 

7AE  131.62 

ETE  167.13 

ZAC  60.27 

ETC  161.92 

CLP 

29.53 

planetocentric  conk 

C3  255.912 

VHL  15.997 

OLA  6.36 

RAL  7.16 

RAO  6571 .5 

VEL  19.422 

PTH  3.10 

VHP  25.407 

OPA  -16.94 

RAP  326.00 

ECC 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 26  23 

2966.92 

-26.14 

94.02 

272.21 

66.70 

7 15  50 

2366.9 

-26.30 

65.36 

90.00 

19  59  37 

5214.40 

26.31 

234.26 

265.71 

79.14 

21  26  32 

4614.4 

24.55 

226.04 

100.00 

7 50  45 

2694.61 

-29.74 

74.11 

272.31 

66.66 

6 35  40 

2094.6 

-29.66 

65.31 

100.00 

21  17  56 

4961 .74 

27.69 

215.34 

265.36 

76.77 

22  40  36 

4361  .7 

26.05 

207.02 

110.00 

9 5 55 

2459.59 

-34.09 

56.52 

272.56 

67.29 

9 46  55 

1659.6 

-34 .09 

47.27 

no. 00 

22  19  16 

4769.72 

32.15 

199.74 

264.34 

77.70 

23  36  46 

4169.7 

30.12 

191 .12 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OE termination  ACCURACY 

LAUNCH  DATE  NOV  30  1966 


TC3 

-.1402 

BAU 

.4622 

SCT 

992.6  SCR 

475.6  SC3 

31.9 

ST 

417.6 

SR 

425.0 

SS 

407.5 

RC3 

-.0139 

FAU 

.01115 

RRT 

-.0379  «F 

.0343  RTF 

-.6924 

CRT 

.7076 

CRS 

. 77C7 

CST 

.9933 

FC3 

- .0377 

BSP 

2579 

see 

1100.9  R23 

-.0003  R13 

.6925 

LSA 

676.5 

MSA 

246.2 

SSA 

14.9 

BC3 

.1409 

FSP 

-70 

SCI 

993.0  SC2 

475.4  THA 

176.65 

Eli 

550.7 

EL2 

227.6 

alf 

4 5.69 

flight  time 

60.00 

ARRIVAL 

DATE 

FEB 

16  196< 

HELIOCENTRIC  CONIC 
RL  147. 5^  LAL  -.00  LOL  67.66 

RP  107.50  LAP  2.26  LOP  116.10 

RC  7a. 602  CL  3.31  OP  '.64 

planetocentric  conic 


19.024  CAL 


DISTANCE  155.677 
24.65  ATL  67.06  HCA 


50.26  SNA  92.33  ICC 


VL 

VP  32.123  CAP  '42,36  ATP  66.12  TAL  167.13  TAP  217.42  ffCA 
7AL  57.63  TAP  26.09  ETS  177.64  TAE  131.79  ETE  167.56  TAC 


.66492  INC  2.9360  VI  30.202 
29.09  APO  155.57  V2  35.253 
62.00  ETC  162.32  ClP  26.09 


C3  235.596 

VHL 

15.349 

OLA  7.12 

RAL  6.15 

RAO  6571 . 

►4  VEL  16.692  PTH  3.07 

VHP  24 

.465 

0P4 

i -16.36 

RAP 

329.79 

ECC 

4.6773 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

6 

24  23 

2979 .62 

-26.09 

94.96 

272.70 

66.24 

7 14 

3 

2379.6 

-26.31 

66.30 

90.00 

20 

9 21 

5176.91 

25.63 

231.76 

265.51 

77,96 

21  35 

40 

4576.9 

23.92 

223.63 

100.00 

7 

49  6 

2706.47 

-29.70 

74,96 

272.62 

66.41 

6 34 

15 

2106.5 

-29.66 

66 . 1 6 

100.00 

21 

27  17 

4927.49 

27.41 

212.91 

265.13 

77.56 

22  49 

25 

4327.5 

25.42 

204.67 

110.00 

9 

5 10 

2466.53 

-34.06 

57.21 

273.12 

66.67 

9 46 

19 

1666,5 

-34.12 

47.97 

110.00 

22 

27  45 

4736.19 

31 .67 

197.41 

264.00 

76.40 

23  46 

43 

4J36.2 

29.47 

166,69 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  OE TERMINATION  ACCURACY 

TOE  -.9519 

TRA' 

-2.2956 

TC3  -.1469 

BAU  .4716 

SCT 

1039.6  SCR 

479.0  SC3 

34.4 

ST 

440.0 

SR 

427.7 

SS 

425.1 

ROE-1 .1320 

RRA 

.5661 

RC3  -.0156 

FAU  ,01122 

RRT 

-.0366  RRF 

.0339  RTF  -. 

.7066 

CRt 

.7069 

CRS 

.7777 

CST 

.9932 

FOE  .4660 

FRA 

.8911 

FC3  -.0412 

BSP  2672 

see 

1144.6  R23 

-.0006  R13  . 

.7087 

LSA 

702.9 

MSA 

251  .0 

S5A 

15.1 

« 80E  1 .4791 

BRA 

2.3695 

0C3  .1497 

FSP  -76 

SCI 

1040.0  SC2 

476,6  THA  176.77 

ELI 

566.9 

El2 

234.6 

alf 

43.65 

LAUNCH  CATE  NOV  30  1966 


flight  time  62.00 


ARRIVAL  date  . FEB  20  .1969 


HELIOCENTRIC  CONIC 


DISTANCE  161.630 


RL  147.52 

LAL 

-.00 

LOL 

67.66 

VL  19.615 

CAL  23.56 

AZL  67.02 

HCA 

53.53 

SMA  93.62 

ECC  .65966 

INC 

2.9642 

VI 

30.202 

RP  107.49 

LAP 

2.40 

LOP  121 .35 

VP  32.479 

GAP  -40.57 

AZP  66.23 

tal 

166.25 

TAP  219.76 

RCA  31.93 

APO 

155.72 

V2 

35.255 

RC  76.644 

CL 

3.64 

CP 

-.66 

ZAL  56 . 50 

ZAP  26.67 

ETS  177.62 

ZAE 

132.03 

ETE  166.07 

ZAC  63.75 

ETC 

162.69 

CLP 

26.66 

Planetocentric  conic 

C3  216.963 

VHL 

14.730 

CLA 

7.67 

RAL  9.07 

RAD  6571 .2 

VEL  16.392 

PTH 

- 3.04 

VHP  23.591 

OPA  -15.60 

RAP 

331  ._56 

ECC 

*5707 

LNCH  A7MTM 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  .2  . LAT 

.INJ 

_ 2 long 

90.00 

6 

22  13 

2992 

.07 

-26.03 

95.65 

273.10 

65.79 

7 12  5 

2392.1 

■26.32 

67.20 

90.00 

20 

16  54 

5142.96 

25.30 

229.26 

265.25 

76.64 

21  44  37 

4543.0 

23.24 

221 .22 

100.00 

7 

47  21 

2717 

.46 

-29,65 

75.79 

273.23 

65.96 

6 32  36 

2UT.5 

■29.69 

67.00 

100.00 

21 

36  26 

4692.79 

26.66 

210.47 

264 .64 

76.40 

22  57  59 

4292.6 

24.74 

202 . 32 

110.00 

9 

4 15 

2476.60 

-34.02 

57.66 

273.57 

66.49 

9 45  32 

J676.6 

34.14 

46  .61 

110.00 

22 

36  1 

4706.23 

31 .13 

195.06 

263.60 

75.11 

23  54  26 

4106.2 

26.77 

166.67 

differential  corrections 


MIO-COURSC  EXECUTION  ACCURACV 


ORBIT  OE termination;  accuracy 


TOE  -.9669 

TRA-2.3254 

TC3  -.1569 

BAU  .4637 

SCT  1092.9  SCR 

461.5  SC3 

37.1 

ST 

465.5 

SR 

AZ9.8 

SS 

443.6 

RCE-J .0917 

RRA  .5632 

RC3  -.0175 

FAU  .01126 

RRT  -.0344  RRF 

.0330  RTF  - 

.7240 

CRT 

.7075 

CRS 

.7789 

CST 

.9931 

FOE  .4550 

FRA  .9224 

FC3  -.0449 

BSP  2630 

see  1194.3  R23  - 

.0022  R13 

.7241 

LSA 

730.1 

MSA 

255.3 

SSA 

f5.3 

BOE  1.4563 

BRA  2.3926 

BC3  . 1 599 

FSP  -61 

SCI  1093.0  SC2 

461.2  THA  176.92 

Eli 

565.6 

El2 

Z41..4 

alf 

41.76 

AUNCH  DATE  NOV  30  1966 

flight  time 

64.00 

ARRIVAL  DATE 

FEB 

22  1969 

HELIOCENTRIC  CONIC 

DISTANCE  167.666 

RL  147.52 

LAL  -.00 

LOL  67.66 

VL  20.171 

CAL  22.56  AZL  66.97 

HCA  56.76 

SMA  95.31 

ECC 

.63464 

INC 

3.0266 

VI 

30.202 

RP  107.46 

LAP  2.53 

LOP  124.60 

VP  32 .620 

CAP  -36.63  AZP  66.34 

tal  165.36 

TAP  222.16 

RCA 

34.60 

APO 

155-62 

V2 

35.257 

RC  74.503 

CL  3.99 

CP  -.66 

Z_Al  55.43 

ZAP  25.26  ETS  177.60 

ZAE  132t35 

ETE  166.57 

7AC 

65.52 

ETC 

163.05 

CLP 

25.25 

planetocentric  CONIC 

C3  199.812 

VHL  14.135 

OLA  6.62 

RAL  9.94 

RAO  6571.1  VEL  17.920 

PTH  3.00 

VHP  22.723 

OPA 

-15.20 

RAP 

333.36 

ECC 

4.2664 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 19  50 

3003.63 

-27.97 

96.69  273.39 

65.37 

7 9 54 

2403.6 

-26.32 

66.05 

90.00 

20  26  14 

5106.52 

24.71 

226.77  264.94 

75.71 

21  53  20 

4506.5 

22.50 

216.60 

100.00 

7 45  22 

2727.77 

'29.59 

76.55  273.54 

65.59 

6 30  50 

2127.8 

'29.69 

67.76 

100.00 

21  45  23 

4657.61 

26.29 

206.02  264.46 

75.24 

23  6 21 

4257.6 

24.00 

1 99 .96 

110.00 

9 3 9 

2464.34 

'33.99 

56.44  273.91 

66.15 

9 44  34 

1664.3 

-34.15 

49.20 

110.00 

22  44  5 

4673.61 

30.54 

192.73  263.15 

73.84 

24  1 59 

4073.6 

26.02 

164 .44 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATICN  ACCOfiAC.y 

TOE  '.8889 

TRA-2.2606 

TC3  -.1507 

BAU  .4059 

SCT  1061.7  SCR 

463.6  SC3 

59.6 

ST 

455,3 

SR 

431  .6 

SS 

A 5 3. 9 

ROE'I .0522 

RRA  .5369 

RC3  -.0196 

FAU  .01166 

RRT  -.0520  RRF 

.0373  RTF 

.7424 

CRT 

.6663 

CRS 

.77,75 

CST 

.9903 

FCE  .4933 

FRA  .9431 

FC3  -.0514 

BSP  4620 

see  1164.9  R23 

.0110  R13  . 

.7423 

tSA 

726.9 

MSA 

261  .0 

SSA 

J4 .9 

BOE  1 .3,774 

BRA  2,3239 

6C3  .1519 

FSP  -no 

SCI  1062.1  SC2 

462.6  THA  176.34 

Eli 

576.6 

EL2 

24  7,2 

alf 

42.76 

269 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ‘ 


LAUNCH  CATE  NOV  30  J 965 

HZUOCthiTRlC  CONIC 

14  7.52  LAl  -.00  LOL  €7.66 

RP  107.46  LAP  2.66  LOP  127.65 

PC  7^.361  GL  4.35  OP  -.70 

PLANE TOCENTRIC  CONIC 


VL  20.694 
VP  33.145 
2Al  54.40 


Plight  time  66.00 

DISTANCE  174.007 

gal  21.59  A2l  86.93  HCA  60.02  SMA  96.60 

CAP  -37.17  ATP  66.47  TAL  164.53  TAP  224.55 

TAP  23.86  ETS  177.55  TAE  132.76  ETE  169.11 


ARRIVAL  CATE  fZO  24  J969 


ECC  .61057  INC  3.0660  vi  30.202 
RCA  37.70  APO  155.90  V2  35.256 
7AC  67.31  ETC  163.39  CLP  23.65 


C3  164.129 

VHL 

13.569 

OLA  9.36 

RAL  10.76 

RAO  6571.0  VEL  17.477 

PTH  2.96 

VHP  21 , 

.684 

OPA  -14.59 

RAP 

335.19 

ECC 

4 .0303 

lnch  ATHTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

6 

17  16 

3014.73 

-27.90 

97.50  273.60 

84.98 

7 7 

30 

2414.7 

26.31 

88.66 

90.00 

20 

37  27 

5069.53 

24.07 

224.25  ^.57 

74.61 

22  1 

56 

4469.5 

21  .72 

216.37 

100.00 

7 

43  12 

2737.56 

-29.54 

77.28  273.76 

85.21 

8 28 

49 

2137.6 

-29.69 

66.49 

100.00 

21 

54  12 

4621 .91 

25.65 

205,56  264.08 

74.09 

23  14 

34 

4221  .9 

23.22 

197.60 

110.00 

9 

I 53 

2491 .34 

-33.96 

58.99  274.17 

85.83 

9 43 

24 

1891 .3 

'34.16 

49.75 

110.00 

22 

52  0 

4640.91 

29.69 

190.39  262.65 

72.59 

24  9 

21 

4040.9 

27.22 

162.22 

DIPPERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9532 

tra- 

'2.3375 

TC3  -.1705 

BAU  .423] 

SCT  1173,3  SCR 

484.5  SC3 

42.9 

ST  502.2 

SR 

452.2 

SS 

478 .5 

ROE-1 .0116 

RRA 

.5161 

RC3  -.0220 

PAU  .01167 

RRT  -.0378  RRT 

.0331  RTF 

.7544 

CRT  .7004 

CRS 

.7603 

CST 

.9919 

POE  .5196 

PRA 

.9617 

PC3  -.0549 

BSP  3612 

see  1269.4  R23 

.0013  R13 

.7544 

LSA  773.6 

MSA 

263.4 

5SA 

15.5 

BOe  1.3699 

BRA 

2.3936 

8C3  .1719 

PSP  -104 

SCI  1173.5  SG2 

484.1  THA  178.92 

ELI  612.4 

EL2 

253.0 

Alp 

36.93 

LAUNCH  DATE  NOV  30  1 968 


Plight  ti>c  88.00 


arrival  date  PE6  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  J80.22I 


RL  147.52 

LAL 

-.00 

LOL  67.66 

VL  21.166 

CAL  20.67 

A2L  86.90 

HCA 

63.27 

SMA  96.28 

ECC  .56665 

INC 

3.1029 

Vl 

30.202 

RP  107.46 

LAP 

2.77 

LOP  131.10 

VP  33.455 

CAP  -35.58 

ATP  88.60 

TAL 

163.69 

TAP  226.96 

RCA  40.60 

APO 

155.95 

V2 

35.259 

RC  70.261 

CL 

4.72 

CP  ^.73 

2AL  53.43 

ZAP  22.48 

ETS  177.46 

TAE 

133.25 

ETE  189.68 

TAC  69.11 

ETC 

163.71 

CLP 

22.4  7 

PLANETOCENTRJC  CONIC 

C3  169.696 

VHL 

13.027 

OLA  10.10 

RAL  11.56 

RAO  6570.8 

VEL  J 7.059 

PTH 

2.93 

VHP  21 .069 

OPA  -13.96 

RAP 

337.00 

ECC 

3 . 7928 

lnch  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTN 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

14  26 

3025.24 

-27.64 

98.26 

273.71 

84,60 

7 4 53 

2425.2 

'26.30 

89.63 

90.00 

20 

46  29 

5031.96 

23.36 

221.72 

264.15 

73.53 

22  10  21 

4432.0 

20.66 

213.93 

100.00 

7 

40  49 

2746.76 

-29.49 

77.96 

273.88 

84.86 

8 26  35 

2146.6 

'29.69 

69.17 

100.00 

22 

2 50 

4765.65 

24.95 

203.09 

263.63 

72.98 

23  22  36 

4165.7 

22.36 

195.24 

110.00 

9 

0 24 

2497.70 

-33.93 

59.48 

274.32 

85.54 

9 42  2 

1697.7 

'34.17 

50.24 

110.00 

22 

59  44 

4607.50 

29.19 

188.04 

262.10 

71.36 

24  16  31 

4007.5 

26.37 

160.00 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.9652 

TRA-2.3607 

TC3 

-.1800  BAU 

.4121 

SCT 

1229.8  SCR 

484.9  SC3 

46.3 

ST 

529.6  SR 

432.4 

SS 

496.5 

ROE 

-.9716 

RRA  .4926 

RC3 

-.0244  PAU 

-01179 

RRT 

-.0350  RRF 

.0316  RTF 

-.7679 

CRT 

.7010  CRS 

.7617 

CST 

.9918 

POE 

.5403 

PRA  1.0150 

PC3 

-.0602  BSP 

3661 

see 

1321.9  R23 

.0002  R13 

.7679 

LSA 

603.1  MSA 

266.3 

SSA 

15.7 

BOE 

1 .3695 

BRA  2.4116 

6C3 

.1816  PSP 

-III 

SCI 

1229.9  SC2 

464.5  tha 

179.06 

Eli 

633.2  El2 

257.9 

Alp 

36.88 

r 

i 

rt 

X 

DATE 

NOV  30  1968 

PLICHT  TIME 

90.00 

arrival 

DATE 

PE0 

28  1969 

HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67.66 

RP  107.46  LAP  2.66  LOP  134.35 

RC  66.209  GL  5.11  GP  '.76 

PLANE TOCENTRIC  CONIC 


DISTANCE  186.511 

VL  21.649  GAL  19.79  ATL  86.86  MCA  66.52  SMA  99.74  ECC  .56375  INC  3.1  377  Vl  30.202 

VP  33.750  GAP  -54.06  ATP  68.75  TAL  162.88  TAP  229.40  RCA  43.51  APO  155.97  V2  35.259 

TAL  52.50  TAP  21.12  ETS  177.39  TAE  133.64  ETE  190.29  TAC  70.93  ETC  164.01  ClP  21.10 


C3  156.431 

VHL  12.507 

OLA  10.63 

RAL  12.30 

RAD  6570.7 

VEL  16.666 

PTH  2.69 

VHP  20.277 

OPA  -13.31 

RAP  336.62 

ECC  3.5745 

LNCH  ATHTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 11  27 

3035.26 

-27.77 

^.99 

273.72 

64.24 

7 2 2 

2435.3 

-26.26 

90.36 

90.00 

20  55  23 

4993.77 

22.60 

219.18 

263.66 

72.47 

22  16  37 

4393.6 

19.99 

211  .48 

100.00 

7 38  12 

2755.45 

-29.43 

78.59 

273.90 

64.52 

6 24  6 

2155.5 

-29.66 

69.82 

100.00 

22  11  19 

4746.61 

24.19 

200.62 

263.13 

71.66 

23  30  26 

4146.6 

21  .49 

192.86 

110.00 

6 56  44 

2503.46 

-33.69 

59.93 

274.37 

65.27 

9 40  27 

1903.5 

-34.16 

50.70 

110.00 

23  7 17 

4573.55 

26.43 

185.69 

261.50 

70.16 

24  23  30 

3973.5 

25.46 

177.78 

DIPPERENTIAL  CORRECTIONS 
IDE  -.9729  TRA-2.3760  TC3  -.1885 
ROE  -.9319  RRA  .4691  RC3  -.0271 
POE  .5614  PRA  I. 0485  FC3  -.0663 
60E  1.3472  0RA  2.4239  BC3  .1^4 

LAUNCH  DATE  NOV  30  1966 

HELIOCENTRIC  CONIC 


6AU  . 3983 
PAU  .01197 
BSP  5B20 
PSP  -121 


MIO-COURSE  E)«:CUTION  ACCURACV 
SOT  1285.0  SCR  484.5  SC3  49.8 
RRT 
SC6 
SCI 


0R8 IT  DETERMINATION  ACCURACV 


-.0328  RRP  .0302  RTF  -.7809 
1373.3  «23  -.0003  R13  .7810 

1285.1  SC2  484.1  THA  179.17 


ST 

556.4 

SR 

431  .9 

SS 

518.8 

CRT 

.7010 

CRS 

.7630 

CST 

.9916 

LSA 

632.4 

MSA 

266.7 

SSA 

15.8 

Eli 

653.7 

EL2 

262.2 

AlP 

34 .97 

PLIGHT  TIME  92.00 
DISTANCE  192.869 


arrival  cate  mar  2 1969 


RL  147.52 

LAL 

-.00 

LOL  67.86 

VL  22 .085 

CAL  18.95 

ATL  66.83 

HCA 

69.77 

SMA  101.19 

ECC  .54129 

INC 

3.1709 

Vl 

30.202 

RP  107.46 

LAP 

2.98 

LOP  137.60 

VP  34.030 

CAP  -32.60 

ATP  88.90 

TAL 

162.08 

TAP  231 .85 

RCA  46.42 

APO 

155.96 

V2 

35.257 

RC  66.167 

CL 

5.52 

CP  -.79 

TAL  51 .63 

TAP  19.76 

ETS  177.27 

TAE 

134.52 

ETE  190.94 

TAC  72.76 

ETC 

164.30 

CLP 

19.74 

planetocentric  conic 

C3  144.236 

VHL 

12.010 

OLA  11.56  RAL  12.99 

RAO  6570.6 

VEL  16,296 

PTH 

2.85 

VHP  19.509 

OPA  -12.65 

RAP 

340.64 

ECC 

3.3738 

lnch  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

8 11 

3044.86 

-27.71 

99.68 

273.63 

83.90 

6 58  56 

2444  .9 

'28.26 

91  .06 

90.00 

21 

4 9 

4954.93 

21.7S 

216.63 

263.17 

71.45 

22  26  44 

4354.9 

19,05 

209.02 

100.00 

7 

35  22 

2763.66 

-29.36 

79.20 

273.83 

84.21 

8 21  26 

2163.7 

■29.87 

70.4  3 

100.00 

22 

19  39 

4711.35 

23.37 

198.13 

262.58 

70.82 

23  38  11 

4111  .4 

20.54 

190.48 

110.00 

6 

56  51 

2508.74 

-53.86 

60.34 

274.33 

85.04 

9 38  39 

i90$^7 

-34.18 

51  .11 

110.00 

23 

14  40 

4539.04 

27.61 

183.35 

260.86 

68.99 

24  30  19 

3939.0 

24.50 

175.55 

DIPPERENTIAL  CORRECTIONS 
TOE  -.9775  TRA-2.3907  TC3  -.1961  BAU  .3825 

ROE  -.8925  RRA  .4456  RC3  -.0300  PAU  .01220 

POE  -5632  PRA  1.0628  PC3  -.0732  BSP  4061 

eOE  1.3237  BRA  2.4319  BC3  .1984  PSP  -132 


MIO-COURSE  EJCECUTION  ACCURACV 
SCT  1339.6  SCR  483.3  SC3  53.7 
RRT  -.0311  RRP  .0286  RTF  -.7936 
see  1424.1  R23  -.0003  R13  .7936 

SCI  1339.7  SC2  483.0  Tha  179.26 


ORBIT  determination  ACCURACY 
ST  582.6  SR  450.7  SS  539.5 

CRT  .7006  CR5  .7644  CST  .9913 

USA  661.9  MSA  270.6  SSA  15.9 

Eli  674.2  EL2  265.7  alP  35.17 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  DATE  NOV  30  1 960  FLIGHT  TIME  94.00  ARRIVAL  CATE  MAR  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  199. ?9I 

RL  147.52  LAl  -.00  LOL  67.06  VL  22.494  GAL  10.15  A7L  66.00  MCA  73.01  SNA  102.62  ECC  .51953  INC  3.2027  VI  30.202 

RP  107.49  LAP  3.06  LOP  U0.65  VP  34.295  GAP  -31.19  A7P  09.06  TAL  161.31  TAP  234.33  RCA  49.30  APO  155.93  V2  35-256 

RC  64.161  GL  5.94  CP  -.02  7AL  50.00  ZAP  10.41  ETS  177.10  7A£  135.30  ETE  191.64  7AC  74.60  ETC  164.50  CLP  16.39 

PlANETOCENTRIC  CONIC 

C3  133.033  VHL  11  .534  OLA  12.20  RAt  13.63  RAO  6570.4  VEL  15.949  PTH  2.02  VHP  10.764  OPA  -11.90  RAP  342.45  ECC  3.1694 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 4 40  3054.09  -27.64  100.35  273.45  03.57  65534  2454.1  -20.24  91.74 

90.00  21  12  49  4915.41  20.91  214.06  262.60  70.45  22  34  44  4315.4  10.05  206.55 

100.00  73210  2771.47  -29.32  79.77  273.66  63.91  01629  2171.5  -29.66  71.01 

100.00  22  27  52  4673.26  22.50  195.64  261.90  69.70  234545  4073.3  19.54  160.09 

110.00  05444  2513.52  -33.04  60.71  274,19  04.02  93637  1913.5  -34.10  51.46 

110.00  23  21  55  4503.90  26.73  102.00  260.10  67.05  243659  3904.0  23.49  173.33 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACr 

TOE  -.9055  TRA-2,4049  TC3  --2043  BAU  .3601  SGT  1390.0  SCR  401.3  SC3  57.9  ST  6JJ  .9  SR  420.0  SS  561.4 

ROE  -.0534  RRA  -4223  RC3  - .0331  FAU  .01243  RRT  -.0282  RHF  .0266  RTF  -.0054  CRT  .7011  CRS  .7061  CST  .9911 

FOE  .6065  FRA  1.1107  FC3  -.0009  BSP  4220  SG6  1479.3  R23  -.0009  R13  .0054  L5A  094.1  HSA  271.7  SSA  16.1 

BOE  1.3037  BRA  2.44|7  6C3  .2070  FSP  -144  SCI  1390.9  SC2  401.1  THA  179.37  EU  697.4  El2  260.3  ALF  31.31 

LAUNCH  DATE  MOV  30  I960  FLIGHT  TIME  96.00  ARRIVAL  DATE  MAR  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  205. 77j 

RL  147.52  LAL  -.00  LOL  67.06  VL  22.079  CAL  17.30  A7L  06.77  HCA  76.26  SNA  104.02  ECC  .49040  INC  3.2334  VI  30.202 

RP  107.50  LAP  3.14  LOP  144.10  VP  34.546  GAP  -29.04  ATP  09.23  TAL  160.56  TAP  236.03  RCA  52-17  APO  155.00  V2  35.253 

RC  62.196  CL  6.30  GP  -.06  TAL  50.03  TAP  17.07  ETS  176.00  TAE  136.19  ETE  192.39  TAC  76.45  ETC  164.63  CLP  17.05 

PLANETOCENTRIC  CONIC 

C3  122,735  VHL  11.079  OLA  13.00  RAL  14.23  RAO  6570.3  VEL  15.623  PTH  2.70  VHP  10.040  OPA  -11.30  RAP  344.27  ECC  3.0199 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 0 52 

3063.04 

-27.57 

100.99 

273.19 

63.26 

6 51  55 

2463.0 

-20.21 

92.39 

90.00 

21  21  22 

4075.17 

19.97 

211.49 

262.00 

69.49 

22  42  37 

4275.2 

17.00 

204.07 

100.00 

7 28  57 

2770 .94 

-29.27 

00.3? 

273.41 

03.63 

0 15  16 

2170.9 

-29.04 

71  .56 

100.00 

22  35  57 

4634.50 

21.57 

193.14 

261.35 

60.70 

23  53  12 

4034.5 

10.49 

105.70 

110.00 

0 52  23 

2517.07 

-33.01 

61 .04 

273.96 

04.62 

9 34  21 

1917.9 

-34.10 

51  .02 

110.00 

23  29  1 

4460.33 

25.79 

170.65 

259.46 

66.75 

24  43  29 

3060.3 

22.42 

171  .12 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOE 

-.9912 

TRA-2.414B 

TC3 

-.2115 

BAU 

.3521 

SGT 

1457.0 

SCR 

in 

SC3  62.4 

ST 

641.0 

SR 

426.2 

SS 

503.9 

ROE 

-.0140 

RRA  .3992 

RC3 

-.0364 

FAU 

.01271 

RRT 

-.0255 

RRF 

.0245 

RTF  -.0166 

CRT 

.7015 

CRS 

-7070 

CST 

.9900 

FOE 

.6300 

FRA  1.1555 

FC3 

-.0096 

BSP 

4459 

SGB 

1534.3 

R23 

-.0012 

R13  .0160 

LSA 

926.0 

MSA 

272.3 

SSA 

16.2 

BOE 

1 .2031 

BRA  2.4476 

BC3 

.2146 

FSP 

-157 

SCI 

1457.9 

SC2 

470.3 

THA  179.46 

ELI 

720.0 

EL2 

270.1 

alf 

29.56 

LAUNCH 

DATE 

NOV  30  1960 

FLIGHT 

TIME 

90.00 

ARRIVAL 

DATE 

MAR 

0 1969 

HELIOCENTRIC  CONIC  DISTANCE  212.303 

RL  147.52  LAL  -.00  LOL  67.06  VL  23.240  GAL  16.64  ATL  06.74  HCA  79.51  SMA  105.40  ECC  .47016  INC  3.2633  V]  30-202 

RP  107.51  LAP  3.21  LOP  147.35  VP  34.703  GAP  -20.54  ATP  09.41  TAL  159.04  TAP  239.35  RCA  55.00  APO  155.00  V2  55.Z50 

RC  60.270  GL  6.04  GP  -.90  ZAL  49.31  ZAP  15.74  ETS  176.59  ZA£  137,19  ETE  193.20  ZAC  76.31  ETC  165.06  CLP  15.72 

PLANETOCENTRIC  CONIC 

C3  113.272  VHL  10.643  OLA  13. 7e  RAL  14.78  RAO  6570.2  VEL  15.317  PTH  2.74  VHP  17.337  DPA  -10.61  RAP  346.09  ECC  2.6642 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 56  46 

3071 .79 

-27.50 

101.63  272.03 

02.95 

6 47 

50 

2471 .0 

- 

26 . 1 9 

93.03 

90.00 

21  29  50 

4034.19 

10.97 

200.09  261.36 

60.57 

22  50 

24 

4234.2 

15.69 

201 .57 

100.00 

7 25  20 

2706.15 

-29.21 

00.05  273.06 

03.36 

0 11 

47 

2106.2 

- 

29.62 

72.10 

100.00 

22  43  57 

4595.06 

20.57 

190.63  260.60 

67.02 

24  0 

32 

3995.1 

17.39 

103.29 

110.00 

0 49  40 

2521 .07 

-33.70 

61.35  273.63 

04,44 

9 31 

50 

1921 .9 

- 

34.16 

52.13 

110.00 

23  35  50 

4432.10 

24.00 

176.30  250.71 

65.60 

24  49 

50 

5032.1 

21.30 

160.90 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  Execution  accuracv 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9965 

TRA-2.422J 

TC3  -.2100 

B40  .3356 

SGT  1510.1  SCR 

474.9  SC3 

67.3 

ST  670.9 

SR 

422.6 

SS 

607.2 

ROE  -.7767 

RRA  .3764 

RC3  -.0399 

FAU  .01302 

RRT  -.0225  RRF 

.0221  RTF  - 

.0276 

CRT  .7021 

CRS 

.7097 

CST 

.9906 

FOE  .6565 

FRA  1.1937 

FC3  -.0995 

BSP  4707 

SC6  1590.7  R23  - 

.0014  R13 

.0276 

LSA  960 .0 

MSA 

272.3 

SSA 

16.2 

BOE  1.2634 

6RA  2.4512 

BC3  .2216 

FSP  -17] 

SCI  1510.2  SC2 

474.0  THA  179.55 

ELI  745.3 

EL2 

271  .0 

ALF 

27.67 

LAUNCH  DATE  NOV  30  1 960 

flight  time  100.00 

arrival  date 

MAR 

10  1969 

HELIOCENTRIC  CONIC 

DISTANCE  210. 

004 

RL  147.52 

LAL  - .00 

LOL  67.06 

VL  23.500 

GAL  15.94  ATL  06.71 

HCA  02.75 

SMA  106,75 

ECC  .45050 

INC 

3.2925 

VI 

30.202 

RP  107.52 

LAP  3.27 

LOP  150.60 

VP  35 .007 

CAP  -27.29  ATP  09.50 

TAL  159.15 

TAP  241.91 

RCA  57.00 

APO 

155.70 

V2 

35.246 

RC  50.412 

CL  7.32 

GP  -.95 

ZAL  40.64 

ZAP  14.42  ETS  176.22 

7AE  130.31 

ETE  194.09 

ZAC  00 . 1 7 

ETC 

165.30 

CLP 

14.30 

PLANETOCENTRIC  CONIC 

C3  104.500 

VHL  10.226 

OLA  14.44 

RAL  15.20 

RAO  6570.0  VEL  15.031 

PTH  2.71 

VHP  16.656 

OPA  -9.91 

RAP 

347.90 

ECC 

2.7211 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 52  22 

3000.44 

-27.42 

102.25  272.30 

02.64 

6 43 

42 

2400.4 

'20 . 1 6 

93.66 

90.00 

21  30  14 

4792.45 

17.91 

206.29  260.69 

67.69 

22  50 

6 

4192.4 

14.73 

199.06 

100.00 

7 21  26 

2793.20 

-29.15 

01.37  272.63 

03.09 

0 7 

59 

2193.2 

'29.01 

72.62 

100.00 

22  51  51 

4554.92 

19.52 

100.11  259.96 

66.90 

24  7 

46 

3954.9 

16.23 

100.07 

110.00 

0 46  50 

2525.50 

-33.76 

61.64  273.22 

04.27 

9 29 

3 

1925.6 

'34.10 

52.42 

110.00 

23  42  40 

4395.30 

23.75 

173.96  257.93 

64.66 

24  56 

4 

3795.3 

20.13 

166.60 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .0053 

TRA-2.4307 

TC3  -.2251 

BAU  .3206 

SGT  1503.3  SCR 

470.5  SC3 

72.7 

ST  703.9 

SR 

410.6 

SS 

632.1 

ROE  -.7391 

RRA  .3540 

RC3  -.0436 

FAU  .01335 

RRT  -.0103  RRF 

.0192  RTF  - 

.0377 

CRT  .7037 

CRS 

.7910 

CST 

.9905 

FOE  .6044 

FRA  1.2340 

FC3  -.1105 

BSP  4001 

SGB  1651.0  R23  - 

.0023  RJ3 

.0377 

LSA  990.2 

MSA 

271  .4 

SSA 

16.4 

BOE  1 .2477 

0RA  2.4563 

BC3  .2293 

FSP  -106 

SGI  1503.3  SC2 

470.4  THA  179.66 

ELI  772.6 

El2 

270.9 

alf 

26.17 

271 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  NOV  30  1 96a 


Flight  time  lo^.oo 


ARRIVAL  CATE  MAR  1969 


HELIOCENTRIC  CONIC 
Rl  147.52  LAL  -.00  LOL 

RP  107.53  LAP  3.31  LOP  I 

RC  56.605  GL  7.ai  CP 

PLANETOCENTRIC  CONIC 


90.00 

90.00 

100.00 

100.00 

no._oo 

110.00 


DISTA^E  225.506 

67. ae  VL  23.699  GAl  15.2^6  a7l  66.66  MCA  86.00  SMA  108.06 

53. as  VP  35.217  GAP  -26,09  A7P  89.77  TAl  158.49  TAP  244.49 

-i.OD  7Al  48.02  74P  13.09  £T5  175.73  7AE  139.54  ETC  195.06 


ECC  .43975  INC  3.3214  vr  30.202 
RCA  60.54  APO  155.59  V2  35.241 
7AC  82.04  ETC  165.52  CLP  13.05 


VHL  9.828 

CLA  15.16 

RAl  15.73 

RAO  6569.9 

VEL  14.763 

PTH  2.67 

VHP  15.994 

OPA  -9.21 

RAP  349.70 

ECC  2.5898 

LNCH  TIME 

L-I  TIMt 

INU  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 47  37 

3089,09 

-21. 

102.87 

271 .85 

82.34 

6 39  6 

2489.1 

-28.12 

94.29 

21  46  35 

4749.^1 

16.79 

203.67 

259.98 

66.86 

23  5 44 

4149.9 

13.52 

196.52 

7 17  13 

2800.16 

-29.10 

81.88 

272.11 

82.83 

8 3 53 

2200.2 

-29.78 

73.14 

22  59  40 

4514.08 

18.41 

185.59 

259.24 

66.03 

24  14  54 

3914.1 

15.02 

178.44 

8 43  51 

2529.08 

-33.73 

61.91 

272.73 

84.11 

9 26  0 

1929.1 

-34.18 

52.70 

23  49  31 

4357.92 

22.64 

171.63 

257.12 

63:67 

25  2 9 

3757.9 

18.91 

164 .47 

DIFFERENTIAL  CORRECTIONS 

MID-COUR^  Ei^CUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOe-I  .0116 

TRA-2.4543 

TC3 

-.2306 

BAU 

.3041 

SCT  1647,7  SGR  465.3  SG3 

78.5 

ST 

736.5 

SR 

413.7 

SS 

657.9 

ROE  -.7021 

RRA  .3320 

RC3 

-.0476 

FAU 

.01374 

RRT  -.0145  RRT  .0161  RTF 

-.8474 

CRT 

.7051 

CRS 

.7941 

CST 

.9903 

FOE  .7139 

FRA  1.2756 

FC3 

-.1231 

BSP 

5122 

see  17j2.1  R23  -.0028  Rl 5 

.8474 

LSA 

1036.0 

MSA 

270.0 

SSA 

16.4 

60E  1 .2313 

BRA  2.4566 

BC3 

.2354 

FSP 

-203 

SGI  1647.7  SG2  465.2  THA 

179,75 

ELI 

800.5 

EL2 

269.9 

ALF 

24.58 

LAUNCH  DATE  NOV  30  1 968 


Flight  time  ioa.oo 


ARRIVAL  DATE  MAR  14  1969 


HELICXENTRIC  CONIC 


DISTANCE  232.166 


RL 

147.52 

LAL 

-.00 

LOL 

67.86 

VL 

24.198 

gal 

14.62  42L 

86.65 

HCA 

89.24 

SMA  109.35 

ECC  .42167 

INC 

3.3499 

VI 

30.202 

- 

RP 

107.55 

LAP 

5.35 

LOP 

157.10 

VP 

35. 4 IB 

GAP 

-24.92  ATP 

89.96 

tal 

157.86 

TAP  247.10 

RCA  63.24 

APO 

155.45 

V2 

35.235 

z 

RC 

54 .864 

CL 

8.33 

GP 

-1 .06 

7AL 

47.45 

?AP 

11.77  ETS 

175.07  2AE 

140.90 

ETC  f96.n 

2AC  ‘83.“9i 

ETC 

165.72 

CLP 

11.72 

PLANETOCENTRIC  CONIC 

C3 

89.27J 

VHL 

9.448 

OLA 

15.89 

RAL 

16.13 

RAO 

6569.7rVEL 

14.513 

PTH 

2.63 

VHP  15.351 

OPA  -8 . 50 

RAP 

351 .51 

tee 

2.4692 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

INJ  long 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

S 42  Jl 

3097.88 

-27.26 

103.30 

271.23 

82.03 

6 34  9 

2497.9 

-28.08 

94.95 

- 

90.00 

21  54  54 

4706.57 

15.61 

^1.03 

259.25 

66.07 

23  13  20 

4106.6 

12.25 

igy.97 

lew. 00 

7 12  40 

2807.16 

-29.04 

82.39 

271.51 

82.56 

7 59  27 

2207.2 

-29.76 

75.66 

100.00 

23  7 26 

4472.52 

17.24 

183.06 

258.48 

65.20 

24  21  58 

3872.5 

13.76 

176.00 

— 

110.00 

8 40  27 

2532.47 

-33.71 

62.17 

272.15 

83.96 

9 22  40 

1932.5 

-34.18 

52.96 

110.00 

O'  0 3 

4319,^ 

21 :4t 

169.30 

256.29 

62.74 

I ti'  3 

"57S?rg 

it  .65 

16^.26 

1 

differential 

corrections 

MIO- 

COOSSC  £«aiTION  ACCUftACV 

CRB  I TUE  TERM  I NAT  ION  ACCURACY 

- 

TDE'l. 0182  TRA-2.4357  TC3  -.2352  8AU  .2874 
ROE  -.6657  RRA  .3106  RC3  -.0517  FAU  .0141? 
FOE  .7455  fra  1.3193  FC3  -.1374  8SP  5365 
80E  1 .2165  0RA  2.4554  8C5  .2408  FSP  -221 


SCT  1713.8  SCR 
RRT  -.0102  RRF 
SG6  1774.2  R23 
SCI  1713.8  SC2 


459.2  S03  84.8 
.0128  RTF  -.8566 
'.0034  R13  .8566 
459*2  THA  179.83 


ST  770.5  SR  407.9  $S  685.0 

CRT  .7070  CR5  .7965  CST  .9902 

LSA  1075.7  MSA  267.9  SSA  16.5 

CLi  B^9.6  El2  267.9  AlF  23.06 


LAUNCH  DATE  NOV  50  1968 


HELIOCENTRIC  CONIC 


Flight  time  loe.oo 
distance  238.859 


ARRIVAL  CATE  MAR  16  1969 


RL  147.52 

LAL 

-.00 

LOL  67.86 

VL  24.479 

gal  14.00 

A7l  86.62 

HCA 

92.49 

SMA 

110.59 

ECC  .40434 

INC 

3.3785 

VI 

30.202 

RP  107.57 

LAP 

3.38 

LOP  160.35 

VP  35.602 

GAP  -23.80 

A7P  90.15 

tal 

157.26 

TAP 

249.74 

RCA  65.87 

APO 

155.31 

V2 

35.229 

RC  53.197 

CL 

8.86 

GP  -I.l2 

7AL  46.94 

TAP  10.45 

ETS  174.19 

7AE 

142.38 

ETE 

197,32 

7AC  85.77 

ETC 

165.91 

CLP 

10.39 

PLANETOCENTRIC  CONIC 

C3  82.548 

VHL 

9.086 

OLA  16.61 

RAl  16.48 

RAO  6569.6 

VEL  14.279 

PTH 

2.60 

VHP 

14.728 

OPA  -7.80 

RAP 

353.30 

ECC 

2.3585 

lNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

37  1 

3106.93 

-27.18 

104.15 

270.54 

81-72 

6 

28  48 

2506.9 

■28.04 

95.59 

90.00 

22 

3 12 

4662.38 

14.37 

198 .38 

258.50 

65.34 

23  20  55 

4062.4 

10.93 

191  .40 

100.00 

7 

7 45 

2814.32 

-28.97 

82.91 

270.83 

82.30 

7 

54  40 

2214.3 

•29.73 

74.19 

100.00 

23 

15  9 

4430.22 

16.02 

180.51 

257.70 

64.42 

24 

29  0 

3830.2 

12.44 

173.55 

110.00 

8 

36  46 

2535.82 

-33.68 

62.43 

271.50 

83.81 

9 

19  2 

1935.8 

•34.17 

53.22 

1 ib .00 

0 

6 54 

4281 .48 

20.25 

166.98 

255.44 

6l  .86 

1 

I7  56 

3681 .5 

16.33 

160.05 

differential  CORRECTIONS 


Toe-i 

.0251 

TRA- 

-2.4346 

TC3 

-.2386 

BAU 

.2705 

ROE  - 

.629'9 

RRA 

.2»96 

RC3 

-.0561 

FAU 

.01465 

roE 

.7795 

FRA 

1.3651 

FC3 

-.1536 

BSP 

5614 

eoe  1 

.2052 

BRA 

2.4518 

8C3' 

.2451 

FSP 

-242 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1781.2  SGR  452.3  SC3  91.7 

RRT  -.0056  RRF  -0093  RTF  -.8655 

see  1837.8  R23  -.0041  R13  .8653 

SCI  1781.2^  SC2  452.3  THA  179.91 


ORBIT  DETERMINATION  ACCURACY 


ST 

805.6 

SR 

401  .4 

SS 

713.5 

CRT 

.7093 

CRS 

.7992 

CST 

.9900 

LSA 

1117.4 

MSA 

265.2 

SSA 

16.6 

Eli 

860.2 

El2 

265-0 

ALF 

21  .61 

LAUNCH  CATE  NOV  30  1968 


flight  time  108.00 


ARRIVAL  CATE  MAR  18  1969 


heliocentric  CONIC 

RL  147.52  LAL  -.00  LOL  67.86  VL  24.742 

RP  107.59  LAP  3.39  LOP  163.60  VP  35.777 

RC  51.611  GL  9.42  CP  -1.18  7AL  46.49 

PLANETOCENTRIC  CCNIC 


DISTANCE  245.581 

CAL  13.40  A7L  86.59  HCA  95.73  SNA  111.80  ECC  .38775  INC  3.4071  VI  30.202 

GAP  -22.72  ATP  90.34  TAu  156.69  TAP  252.42  RCA  68.45  APO  155.15  V2  35.222 

TAP  9.13  ETS  )72.98  TAE  143.99  ETE  198.66  TAC  87.64  ETC  166.08  CLP  9.06 


C3  76.384 

VHL  8 . 740 

OLA  17.33 

RAL  16.79 

RAO  6569.5 

VEL  14.062 

PTH  2.56 

VHP  14.123 

OPA  -7.09 

RAP  355.09 

ECC  2.2571 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 31  6 

3116.39 

-27.06 

104.62 

269.76 

61.39 

6 23  3 

2516.4 

-27.99 

96.28 

9CT.00 

22  11  33 

4617.32 

13.06 

195.70 

2S7.72 

64,66 

25  28  30 

4017.3 

9.56 

188.79 

100.00 

7 2 28 

2821 .75 

-26.90 

63.45 

270.08 

62.02 

7 49  30 

2221  .6 

-29.71 

74.74 

100.00 

23  22  52 

4587.19 

14.73 

i77.9€ 

296.90 

63.69 

24  35  59 

3787.2 

11  .08 

171.08 

1 1 0.00 

8 32  46 

2539.26 

-33.66 

62.70 

270.78 

63.65 

9 15  5 

1939.3 

-34.17 

53.49 

110.00 

0 l ‘3  0 

4242.45 

16.96 

164.66 

294.97 

6l  .02 

1 23  42 

3642,4 

14.97 

157.84 

differential  CORRECTIONS' 

TDE-1 .0323  TRA-2.451 1 tC3  - .2408  BAU  .2536 
ROE  -.5949  RRA  .2696  RC3  -.0606  FAU  .01518 
FOE  .8164  FRA  1.4134  fC3  -.1720  BSP  5867 
BCE  l.I"?!!  BRA  2.4460  6C3  .2483  FSP  -264 


MIO-COURSC  t^CUTICN  ACCURACY 
set  1850.1  SGR  444,6  SG3  99.2 

RRT  -.0007  RRf  .0056  RTF  -.8736 

see  1902,7  R23  -.0049  R13  .8736 

SCI  1850.1  SC2  444.6  THA  179.99 


ORBT T OE TERMINA TION  ACCURACY 
ST  842.1  SR  394.0  SS  743.6 

CRT  .7119  CRS  .8020  CST  .9899 

ISA  1161.2  MSA  261.7  SSA  16.6 

ai  Sn.2  IL2  261.1  AlF  20.23 


272 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOC.  4 1 968-E9  ■ 


launch  cate  NOV  30  1968 


Flight  time  no. do 


arrival  cate  MA(?  ?0  1969 


HELIOCENTRIC  CONIC 
RL  147.92  lAL  -.00  lOL  67.86 

RP  107.61  LAP  3.39  LOP  166.84 

RC  50.116  OL  10.00  CP  -I .26 

planetocentric  conk 
C3  70.739  VHL  8.4|0  CLA  18.06 


distance  292.326 

VL  24,988  CAL  12.83  A7l  86.96  MCA  98.97  SMA  112.96  ECC  .37J91  INC  3.4361  VI  30.202 

VP  35.940  GAP  -21.67  A7P  90.94  TAl  196.16  TaP  299.13  RCA  70.99  aPO  154.98  v2  35.2IS 

7Al  46.08  7AP  7.01  ETS  171.26  7AE  145.73  ETE  200.19  7AC  89.49  ETC  166*.24  ClP  7.7| 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

5 24  44 

22  19  96 

6 56  47 

23  30  34 
8 28  26 
0 19  21 


L-I  time 

3126.44 

4571  .34 

2829.61 

4343.40 

2942.88 

4202.90 


RAL  17.04 
INJ  LAT 
-26.90 
11.72 
-28.03 
13.40 
-33.63 
17.66 


RAO  6569.4  VEL  13.860  PTH  2.53  VHP  13.537 
INJ  LONG  INJ  RT  A$C  iNJ  A7MTH  INJ  TIME 


CPA  -6.59  RAP  356.86  ECC  2.1641 
P6  CST  riM  iNJ  2 LAT  INJ  2 LONG 


105.54 

268.94 

81,05 

6 16  50 

2526.4 

-27.94 

97.01 

193.01 

256.94 

64,04 

23  36  7 

3971 .3 

8.14 

186.16 

84,02 

269.26 

81.73 

7 43  56 

2229.6 

-29.67 

75.32 

175.40 

256.08 

63.03 

24  42  58 

3743.4 

9.67 

168.59 

62.98 

269.99 

83.49 

9 10  48 

1942.9 

-34.17 

53.77 

162.36 

253.69 

60.25 

I 29  24 

3602.9 

13.57 

155.63 

differential  corrections 


TCE-1 

.0401 

TRA* 

'2.4253 

TC3 

-.2417 

BAU 

.2367 

ROE  - 

.5606 

RRA 

.2502 

RC3 

-.0653 

FAU 

.01577 

FOE 

.8564 

FRA 

1 .4645 

FC3 

-.1930 

BSP 

6124 

BCE  1 

.1816 

BRA 

2.4382 

BC3 

.2503 

FSP 

, '289 

LAUNCH  CATE  NOV  30  1968 

HELIOCENTRIC  CONIC 
RL  147.92  LAL  -.00  LOL  67,86 

RP  107.64  lap  3.39  LOP  170.09 

RC  48.721  GL  10.60  CP  -1.34 

Planetocentric  conic 
C3  65.562  VHL  8 .097  OLA  18.80 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 17  92  3137.29 

90.00  22  28  24  4524.41 

100.00  6 90  39  2838.06 

IDO. 00  23  38  19  4298.84 

110.00  8 23  45  2546.80 

110.00  0 25  38  4162.89 

OrrFERENTIAL  CORRECTIONS 
TDE-1.0485  TRA-2.4169  TC3  -.2408 

ROE  -.9271  RRA  .2316  RC3  -.0701 

FOE  .9001  FRA  1.5186  FC3  -.2168 

60E  1.1735  BRA  2.4279  8C3  -2508 


MIC-COURSC  EXECUTION  ACCURACr 
SOT  1920.3  SCR  456.0  SC3  107.5 

RRT  .0044  RRF  .0018  RTF  -.8814 

see  1969.2  R23  .0059  R1 3 -.8814 

SCI  1920.3  SC2  f3€.0  Tha  .06 

flight  time  112.00 

DISTANCE  299.092 


ORBIT  determination  ACCURACY 


VL 

VP 

7AL 

ral 


29.219  CAL 
96.093  CAP 
45.74  7AP 


17.24  RAO  6969.2  VtL  13.672  PTH  2.50  VHP  12.968 
INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 


ST 

879.8 

SR 

385.7 

SS 

775.4 

CRT 

.7150 

CRS 

.8050 

CST 

.9899 

LSA 

1207.3 

MSA 

257.6 

SSA 

16.6 

925.8 

El2 

256.3 

4lF 

18.91 

arrival 

CATE 

MAR 

22  1969 

ECC 

.35679 

INC 

3.4656 

VI 

30.202 

RCA 

73.38 

APO 

1 54 . 79 

V2 

35.207 

7aC 

91  .34 

ETC 

166.39 

ClP 

6.36 

CPA 

-5.70 

RAP 

358,63 

ECC 

2.0790 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

-26.86 

106.31 

268.03 

80.68 

6 

10 

9 

2537.3 

-27.87 

97.79 

10.31 

190.28 

256.14 

63.48 

23 

43 

49 

5924.4 

6.67 

183.50 

-28.74 

84.64 

268.37 

81.42 

7 

37 

57 

2258 . 1 

-29.63 

75.95 

12.0) 

172.82 

255.26 

62.42 

24 

49 

57 

3698.8 

8.22 

166.08 

-33.60 

63.28 

269.13 

83.31 

9 

6 

11 

1946.8 

-34.16 

54.08 

16.29 

160.06 

252.81 

59.53 

1 

3^ 

1 

3562.9 

12.13 

153.43 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .2199  SCT  1991.5  SCR  426.6  SC3  1)6.5 

FAU  .01642  RRT  .0097  ffRF  -.0030  RTF  -.8888 

BSP  6374  see  2036.7  R23  .0070  Rl3  -.8888 

FSP  -315  SCI  1991.5  SC2  426.6  THA  .12 


ORBIT  CETERMINATICN  ACCU 
ST  918.9  SR  376.6  SS 
CRT  .7185  CRS 
LSA  1295.7  MSA 
ELI  960.9  EL2 


809 . 3 
.8081  C5T  :9B99 
2^2.9  SSA  16.7 
250.5  AlF  17.65 


LAUNCH  DATE  NOV  30  1968 


flight  time  114.00 


arrival  cate  mar  24  1969 


■HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67,06 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47.437  CL  11 .23  CP  -1 .44 

Planetocentric  conic 


distance  265.674 

VL  25.435  CAL  11.77  A7L  86.50  HCA  105.44  SMA  115.17 

VP  36.236  CAP  -19.68  A7P  90.93  TAL  155.20  TAP  260.64 

7Al  45.45  7AP  5.20  ETS  164.68  7AE  149.56  ETE  203.95 


ECC  .54239  INC  3.4958  VI  30.202 
RCA  75.74  APO  154.61  V2  35.198 
7AC  93.18  ETC  166.53  ClP  5.00 


C3  60.028 

VHL  7, 

.799 

CLA  19.53 

RAL  17,39 

RAC  6569. 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 10 

28 

3149.06 

-26.73 

107.15 

90.00 

22  37 

I 

4476.43 

8.84 

187,53 

100.00 

6 44 

3 

2847.^6 

-28.65 

85.31 

100.00 

23  46 

7 

4253.54 

10.56 

170.22 

no. 00 

8 18 

42 

2551 .16 

-33.57 

63.61 

110.00 

0 31 

53 

4122.33 

14.88 

157.77 

2.47  VHP  12.417  CPA  -5.02  RAP  ,39  ECC  2.0011 


INJ  RT  ASC 
267.06 


differential  CORRECTIONS 
TOE -1.05 74  TRA-2.-< 

ROE  -.4943  RRA  .1 
FOE  .9479  FRA  1.! 

60E  1.1673  BRA  2.4J56  6C3 

LAUNCH  DATE  NOV  30  1 968 


295.34 

267.42 

294.43 
268.22 
291.91 

MIO-COURSE  EXECUTION  ACCURACV 


1 azhth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.28 

6 2 57 

2549.1 

-27.80 

98.65 

62.99 

23  51  37 

3876.4 

5.15 

180.79 

81  .08 

7 31  30 

2247.3 

-29.58 

76.63 

61  .87 

24  57  0 

3653.5 

6.7? 

163.54 

83.12 

9 1 13 

1951  .2 

-34.15 

54  .4? 

58.87 

1 40  36 

3522.3 

10.65 

151  .22 

TC3 

-.2383 

BAU 

.2032 

SCT 

2063.8 

SCR 

416.4  SC3 

126.4 

ST 

959.2 

SR 

366.6 

SS 

RC3 

-.0751 

FAU 

.01714 

RRT 

.0150 

RRF 

-.0057  RTF 

-.8957 

CRT 

.7223 

CRS 

.8115 

CST 

FC3 

-.2439 

BSP 

6627 

see  2105.4 

R23 

.0085  R13 

-.8957 

LSA 

1306.7 

MSA 

247.6 

SSA 

0C3 

.2499 

FSP 

-345 

SCI 

2063.8 

SC2 

4J6.3  tha 

•18 

ELI 

997.6 

El2 

243.8 

ALF 

flight  time  116.00 


OR0IT  determination  ACCURAGV 

845.3 
.9899 
16,7 
16.44 

ARRIVAL  CATE  MAR  26  1969 


heliocentric  ccnic 
RL  147.92  LAL  -.00  LOL  67.86 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.274  GL  11.87  CP  -1.54 

PLANETOCENTRIC  CONIC 
C3  96.5eX}  VHL  7.5l7 

LNCH  A7MTH  LNCH  TIME 
90.00  52  27 

90.00  22  45  49 

100.00  6 36  56 

100.00  23  94  I 

110.00  8 13  19 

110.00  0 38  7 

oifferfntial  corrections 

TOE-1. 0671  TRA-2.3928  TC3  -.2358 

ROE  -.4623  RRA  .1971  RC3  -.0801 

FOE  1.0005  FRA  1.6378  FC3  -.2748 

BCE  1.1630  BRA  2.4010  6C5  .2471 


DISTANCE  272.668 

VL  25.637  CAL  11.28  A7L  86.47  HCA  108.68  SMA  116.21  ECC  .32870  INC  3 . 5269  VI 

VP  36.369  CAP  -18.74  A7P  91.13  TAL  154.77  TAP  263.45  RCA  78.01  APO  154.41  V2 

7AL  45.21  ZAP  3.93  ETS  157.72  7AE  151.64  ETE  206.32  ZAC 


3lA  20-28 

RAL  17.49 

RAO  6569.0 

VEL  13.336 

PTH  2.44 

VHP  1 1 .882 

CPA  -4.35 

RAP  2.13 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A^ 

INJ  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

3162.10 

-26.57 

108.07 

266.03 

79.84 

5 55  9 

2562.1 

-27.71 

4427.33 

7.31 

184.73 

254.55 

62.57 

23  59  36 

3827.3 

3.58 

2857.43 

-28.54 

86.04 

^.41 

80.70 

7 24  34 

225Z,4 

-29.53 

4207.23 

9.07 

167.61 

253.60 

61.39 

25  4 0 

■3607.2 

5.18 

2556.09 

-33.53 

63.99 

267.25 

8*2.90 

8 55  51 

956.1 

-34  .14 

4081 .33 

13.42 

155.48 

251 .02 

58.26 

T 46  8 

^ 3481  .3 

9.13 

30.202 
39.189 

95.01  ETC  166.66  ClP  3.67 


99.59 
178 .04 
77.38 
160 .98 
54.80 
149.01 


MIO-COURSE 

EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

BAU 

.1867 

SCT  2136.8 

SCR 

405.4  SC3 

137.3 

ST 

lOOl.a  SR 

355.7 

SS 

883.8 

FAU 

.01794 

RRT  .0202  RRF 

-.0090  RTF 

-.9023 

CRT 

.7265  CRS 

.8149 

CST 

.9899 

BSP 

6882 

kS  2174.9 

R23 

.0099  R13 

-.9023 

LSA 

1360.5  MSA 

?41  .8 

SSA 

16.7 

FSP 

-377 

SCI  2136.8 

SC2 

405.3  tha 

.23 

ELI 

1035.7  El2 

?36.2 

AlF 

15.29 

273 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  CATC  NOV  30  I96B  TlICHT  TIME  U$,00  ARRIVAL  CATE  MAR  ^8  1969 


HELIOCENTRIC  CONIC  DISTANCE  e79.47? 


RL  147.52 

LAL 

-.00 

LOL  67.86 

VL  25.826 

CAL  10.80 

A7L  86.44 

MCA 

111.91 

SMA 

117. 21 

ECC  .31570 

INC 

3.5593 

VI 

30.202 

RP  107.72 

LAP 

3.30 

LOP  179.81 

VP  36.493 

CAP  -17.83 

A7P  91.33 

TAL 

154.38 

TAP 

266.30 

RCA  80.21 

APO 

154.21 

V2 

35.179 

RC  45.244 

CL 

12.55 

CP  -1.66 

7Al  45.03 

7AP  2.77 

ETS  144.09 

7AE 

153.80 

ETE 

209.15 

7AC  96.81 

ETC 

166.79 

CLP 

2.22 

PLANETOCENTRIC  CONIC 

C3  52.547 

VHL 

7.249 

CLA  21 .02 

RAL  17. 54 

RAO  6568.9 

VEL  13.187 

PTN 

2.41 

VHP 

11.364 

OPA  -3.70 

RAP 

3.85 

ECC 

1 .8648 

lnch  a/mth 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  long 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

53  46 

3176.66 

-26.40 

109.10 

264,95 

79.36 

5 

46  43 

2576.7 

27.60 

100.64 

90.00 

22 

54  52 

4376.95 

5.72 

181 .88 

253.76 

62.22 

24 

7 49 

3777.0 

1.96 

175.22 

100.00 

6 

29  15 

2868.77 

-28.41 

86.86 

265.36 

80.29 

7 

17  4 

2268.8 

29.46 

78.21 

100.00 

0 

6 0 

4160.08 

7.52 

164.96 

252.78 

60.98 

J 

15  20 

3560.1 

3.59 

1 58 . 38 

110.00 

8 

7 24 

2561.73 

-33.48 

64.43 

266.24 

82.64 

8 

50  6 

1961 .7 

■34.13 

55.24 

110.00 

0 

44  21 

4039.88 

11.93 

153.20 

250.13 

57.73 

I 

51  41 

3439.9 

7.58 

146.80 

OIPrCRENTlAL  CORRCCTIONS  MIO-COUffSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.0772  TRA-2.3769  TC3  -.226B  BAU  .1702  SCT  2210.0  SCR  393.6  SC3  149-2  ST  1043.9  SR  343.6  SS  924.8 

ROE  -.4310  RRA  .1514  RC3  -.0852  TAU  .01883  RRT  ,0247  RRF  -.0116  RTF  -.9085  CRT  .7308  CRS  .8183  CST  .9900 

FOE  1.0583  FRA  1.7035  FC3  -.3102  BSP  7]40  SCB  2244.8  R23  .0116  Rl3  -.9085  LSA  1416.8  MSA  235.5  S5A  16.6 

BOE  1.1602  BRA  2.3838  BC3  .2423  FSP  -413  SCl  2210.0  SC2  393.4  THA  .26  ELI  1075-1  El2  227.8  ALF  14.18 

LAUNCH  DATE  NOV  30  1968  FLIGHT  TIME  120.00  ARRIVAL  DATE  MAR  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  286.281 


RL  147,52 

LAL 

-.00 

LCX  67.86 

VL  26.002 

CAL  JP.55 

A7t  86.41 

HU 

115.15 

SMA 

118.16 

ECC  .30337 

INC 

3.5931 

VI 

30.202 

RP  107.75 

LAP 

3.25 

LOP  183.05 

VP  36.608 

CAP  -16.94 

ATP  9J.53 

tal 

154.03 

TAP 

269.18 

RCA  82.31 

APO 

154.01 

V2 

35.169 

- 

RC  44.357 

CL 

13.25 

CP  -1 .80 

/AL  44.91 

7AP  1.97  ETS  114.99 

TAE 

156.01 

ETE 

212.56 

TAC  98.60 

ETC 

166.90 

CLP 

.80 

PLANETOCENTRIC  CONIC 

; 

C3  48.940 

VHL 

6.996 

DLA  21.78 

RAL  17.53 

RAD  6568.8 

VEL  13.050  PTH 

2.^ 

VHP 

10.862 

OPA  -5.08 

RAP 

5.56 

ECC 

1.8054 

LNCH  A7MTH 

lnch  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

i 

90.00 

4 

44  2D 

3193.09 

-26.18 

110.26 

263.81 

78.81 

5 

37  33 

2593.1 

- 

27.46 

101 .82 

r 

90.00 

23 

4 15 

4325.12 

4.07 

178.97 

252.98 

61.95 

24 

16  20 

3725.1 

.28 

172.33 

100.00 

6 

20  57 

2881.54 

-^.26 

87.78 

264.25 

79.83 

7 

8 59 

2281.5 

- 

29.57 

79.15 

iOO.QO 

0 

14  15 

4111.91 

5.92 

162.28 

251.96 

60.65 

1 

22  47 

3511 .9 

1.97 

155.73 

110.00 

8 

J 6 

2568.23 

-33.42 

64.92 

265.19 

82.35 

8 

43  54 

1968.2 

- 

34.11 

55.75 

110.00 

0 

50  36 

3997.97 

10.40 

150.92 

249.24 

57.25 

I 

57  14 

3398 .0 

6.01 

144.58 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


Toe- 

1 .0887 

TRA-2.3587 

TC3 

-.2176 

BAU 

.1542 

SGT  2283.8 

SGR 

381.0 

SG3 

162.4 

ST 

1088.4 

SR 

330.9 

SS 

968.8 

ROE 

-.4004 

RRA  .1668 

RC3 

-.0903 

FAU 

.01961 

RRT  .0286 

RRF 

-.0131 

RTF  - 

.9144 

CRT 

.7355 

CRS 

.8217 

CST 

.9902 

FOE 

1 .1224 

FRA  1.7741 

FC3 

-.3504 

BSP 

7377 

SG6  23JS.3 

R23 

.0158 

R13  ' 

.9144 

LSA 

1476.5 

MSA 

228.8 

SSA 

16.5 

BOE 

J .1600 

BRA  2.3646 

BC3 

.2356 

FSP 

-453 

SGI  2283.8 

SG2 

380.8 

THA 

.28 

ELI 

1116.4 

El2 

218.6 

ALF 

13.12 

LAUNCH 

04  TE  1 

SiOV  30  1968 

flight 

TIME 

122.00 

ARRIVAL 

date 

APR 

1 1969 

HELIOCENTRIC  CONIC 

DISTANCE  293.093 

RL 

U7.52 

LAL  -.00 

LOL 

67.86 

VL 

26.166 

CAL  9.92  A?L 

86. 

37  MCA 

118.38 

SMA  119.07 

ECC 

.29170 

INC 

3.6287 

VI 

30.202 

RP 

107.79 

LAP  3.19 

LOP 

186.28 

VP 

36.714 

CAP  -16.09  ATP 

91. 

73  tal 

153.72 

TAP  272.10 

RCA 

84.34 

APO 

153.80 

V2 

35.158 

RC 

43.625 

CL  13.97 

CP 

-1.95 

7AL 

44.85 

TAP  2.05  ETS 

72. 

76  TAE 

158.23 

ETE  216.74 

TAC 

100.37 

ETC 

167.01 

CLP 

-.65 

Plane TOCENTRIC  CONIC 


C3  45.653 

VHL 

6.757 

CLA  22 . 54 

RAL  17,47 

RAO  €568.7  VEL  12.924  PTH  2.36 

VHP 

10. 

.376 

OPA  -2.48 

RAP  7.25 

ECC  1 .7513 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

34  1 

3211.83 

-25.93 

111.57  262.61 

78.20 

5 

27 

33 

2611  .8 

-27.30 

103.17 

90.00 

23 

14  6 

4271.55 

2.35 

175.97  252.23 

61.77 

24 

25 

17 

3671  .6 

-1  .45 

169.34 

100.00 

6 

11  58 

2896.04 

-28 .08 

88.82  263.09 

79.31 

7 

0 

14 

2296 .0 

-29.27 

80.^2 

100.00 

0 

22  47 

4062.57 

4.27 

159.55  251.16 

60.39 

1 

30 

29 

3462.6 

.29 

153.02 

110.00 

7 

54  20 

2575.78 

-33.35 

65.50  264.10 

82.02 

8 

37 

15 

1975.8 

-34,09 

56.34 

110.00 

0 

56  54 

3955.60 

8.83 

148.65  248.37 

56.84 

2 

2 

50 

3355.6 

4.40 

142.35 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE- 1 .0996 

TRA- 

'2.3366 

TC3  -.2051 

BAU  .1381 

SGT  2355.6  SGR 

367.6  SC3 

177.0 

ST  1133.0 

SR  317.0 

SS  1016.1 

ROE  -.3704 

RRA 

.1534 

RC3  -.0954 

FAU  .02090 

RRT  .0306  RRF 

-.0129  RTF  - 

.9200 

CRT  .7399 

CRS  .8249 

CST  .9903 

FOE  1.1 936 

FRA 

1.8502 

FC3  -.3963 

BSP  7644 

SCB  2384.1  R23 

.0160  R13  - 

.9200 

LSA  1538.5 

MSA  221 .8 

SSA  16.4 

BCE  1.1603 

BRA 

2.34J7 

0C3  .2262 

FSP  -496 

SGI  2355.6  SG2 

367.4  THA 

.28 

ELI  1157.8 

El2  208.6 

AlF  12.09 

LAUNCH  DATE  NOV  30  1968 

Flight  time 

124.00 

ARRIVAL  DATE 

APR  3 1969 

HELIOCENTRIC  CCNIC  DISTANCE  299.904 


RL  147.52 

LAL 

-.00 

LOL  67.86 

VL  26.319 

CAL  9.51 

ATl  86.33  MCA  121.61 

SMA 

119.93 

ECC  .28067 

INC 

3.6666 

VI 

30.202 

RP  107.82 

LAP 

3.12 

LOP  189.52 

VP  36.813 

CAP  -15.26  ATP  91.92 

tal  153.44 

tap 

275.05 

RCA  86.27 

APO 

153.59 

V2 

35-147 

RC  43.055 

CL 

14.72 

CP  -2.12 

tal  44 .84 

TAP  3.00  ETS  46.22 

TAE  160.38 

ETE 

221 .91 

TAC  102.11 

ETC 

167.12 

CLP 

'2.12 

PLANETOCENTRIC  CONIC 

C3  4e.662 

VHL 

€.532 

OLA  23.32  RAL  17.36 

RAO  6568.6 

VEL  12.807 

PTH  2.33 

VHP 

9. 

,906 

DPA  -J .91 

RAP 

8.92 

ECC 

I .7021 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

22  40 

3233.45 

-25.62 

113.08 

261.37 

77.51 

5 

16 

34 

2633.4 

■27.09 

104.72 

90.00 

23 

24  33 

4215.83 

.55 

172.86 

251.51 

61.69 

24 

34 

49 

3615.8 

-3.24 

166.23 

iOO.OO 

6 

2 10 

2912.65 

-27.87 

90.01 

261.90 

78.72 

6 

50 

43 

2312.7 

29.14 

81  .44 

100.00 

0 

31  40 

4011 .86 

2.56 

156.76 

250.39 

60.21 

1 

38 

32 

3411.9 

-J  .43 

150.24 

110-00 

7 

47  2 

2584.57 

-33.26 

66.17 

262.98 

81.63 

8 

30 

7 

1984.6 

34.06 

57.02 

110.00 

1 

3 18 

3912.71 

7.22 

146.36 

24T.51 

56.50 

2 

8 

30 

3312.7 

2.77 

140 . 11 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1 .1124 

TRA* 

*2-3133 

TC3  -.1911 

BAU  .1231 

SCT  2428.4  SCR 

355.4  SC3 

193.2 

ST  1179.7 

SR 

301  .9 

SS 

1066.9 

ROE  -.3410 

RRA 

.1413 

RC3  -.1005 

FAU  .02211 

RRT 

.0308  RRF  - 

.0102  RTF  - 

.9251 

CRT  .7443 

CRS 

.8279 

CST 

.9905 

FOE  1.2731 

FRA 

1 .9324 

FC3  -.4486 

BSP  7894 

SG6  2454.0  R25 

.0190  R13  - 

.9251 

tSA  1604.6 

MSA 

214.5 

SSA 

16.3 

BOE  1,1635 

BRA 

2.3176 

BC3  .2159 

FSP  -545 

SGI  2428.5  SG2 

353.3  THA 

.26 

ELI  1201.5 

EL2 

197.9 

ALF 

1 1 .09 

274 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  DATE  NOV  30  1968  FLIGHT  TIME  J26.00  ARRIVAL  DATE  APR  5 1969 

HELIOCENTRIC  CONK  DISTANCE  306,713 

RL  147.52  LAl  -.00  LOl  67.56  VL  26.461  GAL  9.12  A7L  56.29  HCA  124.93  SHA  120.75  ECC  .27026  INC  3.7071  vi  30.202 

RP  107.56  LAP  3.04  LOP  192-75  VP  36.904  GAP  -14.46  A7P  92.12  TAL  153.21  TAP  275.04  RCA  55.12  APO  153.39  V2  35.135 

RC  42.657  GL  15.50  GP  -2.32  7AL  44.59  7AP  4.31  ETS  33.55  7AE  162.41  ETE  225.33  7AC  103.53  ETC  167.25  CLP  -3.63 

PLANE TOCENTRIC  CONK 

C3  39.945  VHL  6.320  OLA  24.10  RAL  17.19  RAO  6565.5  VEL  12.701  PTH  2.31  VHP  9.450  OPA  -1.35  RAP  10.56  ECC  1.6574 


LNCH  A7M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 10  4 

3255.73 

-25.24 

114.53 

260.06 

76.71 

5 4 23 

2655.7 

-26.82 

106.52 

90.00 

23  35  50 

4157.34 

-1.34 

169.60 

250.53 

61.71 

24  45  7 

3557.3 

-5.11 

162.95 

100.00 

5 51  27 

2931 .53 

-27.60 

91.37 

260.66 

75.05 

6 40  19 

2331 .5 

-25.97 

52.54 

100.00 

0 4]  4 

3959.47 

.75 

153.55 

249.65 

60.12 

1 47  3 

3359.5 

-3.20 

147.36 

110.00 

7 39  11 

2594,80 

-33.16 

66.96 

261 .54 

51.16 

5 22  26 

1994.5 

-34.02 

57.52 

110.00 

I 9 50 

3569.26 

5.55 

144.07 

246.67 

56.22 

2 14  19 

3269.3 

1.11 

137.54 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  0R8JT  DETERMINATION  ACCURACV 


TOE 

-1  .1231 

TRA-2. 2544  TC3 

-.1710  BAU 

.1073 

SCT  2496.1  SCR 

335.5 

SC3 

211.0 

ST 

1224.7  SR 

255.5 

SS 

1121  .0 

ROE 

-.3119 

RRA  .1307  RC3 

-.1055  FAU 

.02350 

RRT  ,0264  RRF 

-.0033 

RTF 

-.9301 

CRT 

.7475  CRS 

.5302 

CST 

.9907 

FDE 

1.3609 

FRA  2.0202  FC3 

-.5093  BSP 

5200 

SCB  2515.9^  R23 

.0215 

R13 

-.9301 

LSA 

1671.5  MSA 

207.2 

SSA 

16.0 

BOE 

1 .1656 

BRA  2.2551  BC3 

.2009  FSP 

-601 

SCI  2496.1  SC2 

336.4 

THA 

.21 

Eli 

1243.6  EL2 

156.7 

ALF 

10.12 

LAUNCH 

DATE  NOV  30  1965 

flight  TIKE 

125.00 

arrival 

DATE 

APR 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  313.517 


RL  147.52 

LAL  -.00 

LOL  67.56 

VL  26.594 

CAL  5.75 

ATl  56.25 

HCA 

125.06 

SKA  121.53 

ECC  .26047 

INC  3.7510 

VI 

30,202 

RP  107.59 

LAP  2.95 

LOP  195.97 

VP  36.957 

CAP  -13.65 

ATP  92.31 

TAL 

153.00 

tap  281.06 

RCA  59.57 

APO  153.18 

V2 

35.123 

RC  42.436 

CL  16.31 

CP  -2.55 

TAL  45.00 

TAP  5,77 

ETS  27.59 

TAE 

164.19 

ETE  236.29 

TAC  105.51 

ETC  167.35 

CLP 

-5.15 

PLANETOCENTRIC  CONIC 

C3  37.481 

VHL  6.122 

DLA  24.90 

RAL  16.97  RAD  5565.5 

VEL  12.604 

PTH 

2.29 

VHP  9.010 

DPA  -.90 

RAP  12.15 

ECC 

1 .6165 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIKE 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIKE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 55  51 

3255.53 

-24.75 

116.90 

255.70 

75.78 

4 50  40 

2655.5 

-26.46 

105.65 

90,00 

23  45  15 

4095.07 

-3.34 

166.12 

250.21 

61 .56 

24  56  33 

3495. J 

-7.05 

159.44 

100,00 

5 39  39 

2954 .20 

-27.25 

92.96 

259.37 

77.27 

6 25  53 

2354  .2 

-25.76 

54.46 

100.00 

0 51  7 

3904.93 

-1.07 

150.59 

245.95 

60.12 

1 56  12 

3304.9 

-5.04 

144.35 

110.00 

7 30  42 

2606.75 

-33.03 

67.56 

260.67 

50.66 

5 14  9 

2006.5 

-33.97 

55.75 

110.00 

1 16  33 

3525.15 

3.91 

141.75 

245.55 

56.01 

2 20  19 

3225.1 

-.55 

135.54 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1375  TRA-2.2560  TC3  -.1310  8AU  .0935  SOT  2566.3  SCR  323.0  SC3  230.'9  ST  1273.4  SR  267.7  SS  1150.5 

ROE  -.2532  RRA  .1216  RC3  -.1105  FAU  .02499  RRT  .0153  RRF  .0055  RTF  -.9347  CRT  .7505  CRS  .5317  CST  .9909 

FOE  1.4610  FRA  2.117D  FC3  -.5771  BSP  5424  SCB  2556.5  R23  .0259  R13  -.9347  LSA  1745.5  MSA  199.7  SSA  15.5 

BOE  1.1726  BRA  2.2593  BC3  .1571  FSP  -661  SCI  2566.3  SC2  322.9  THA  .13  ELI  1259.5  El2  174.6  AlF  9.14 


LAUNCH  DATE  NOV  30  1965  FLIGHT  TIME  130.00  ARRIVAL  DATE  APR  9 1969 


HELIOCENTRIC  CONK  DISTANCE  320.314 


RL  14  7.52 

LAL 

-.00 

LOL  67.56 

VL  26.717 

CAL  5.40 

ATl  56.20 

HCA 

131 .25 

SMA 

122.26 

ECC  .25125 

INC 

3.7955 

VI 

30.202 

RP  107.93 

LAP 

2.55 

LOP  199.20 

VP  37,064 

GAP  -12.93 

ATP  92.51 

TAL 

152.54 

TAP 

254.11 

RCA  91.54 

APO 

152.98 

V2 

55 . 1 n 

RC  42 . 394 

GL 

17.15 

GP  -2.52 

TAl  45.16 

TAP  7,34 

ETS  24.02 

TAE 

165.60 

ETE 

245.91 

TAC  107.15 

ETC 

167.47 

CLP 

-6.77 

PLANETOCENTRIC  CONK 

C3  35.254 

VHL 

5.935 

CLA  25.70 

RAL  16.70 

RAO  6565.4 

VEL  12.515 

PTH 

2.27 

VHP 

5.555 

OPA  -.47 

RAP 

13.75 

ECC 

1 .5502 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

39  25 

3325.65 

-24.11 

119.41 

257.25 

74,65 

4 

34  53 

2725.6 

- 

25.95 

111.24 

90.00 

0 

6 26 

4027.29 

-5.51 

162.32 

249.69 

62.18 

1 

15  33 

3427.3 

-9,19 

155.57 

100.00 

5 

26  25 

2950.66 

-26.57 

94.51 

255.04 

76.35 

6 

16  9 

2350.7 

- 

28,47 

56.35 

100.00 

I 

2 7 

3547.52 

-3.01 

147.74 

245.31 

60.25 

2 

6 14 

3247.5 

-6.95 

141.16 

110,00 

7 

21  31 

2620.73 

-32.57 

65.92 

259.45 

50.05 

5 

5 11 

2020.7 

- 

■33.90 

59.54 

110.00 

1 

23  54 

3750.21 

2.19 

139.40 

245.07 

55.55 

2 

26  34 

3150.2 

-2.30 

133.19 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACT 

TCE'l .1533  TRA-2. 2245  TC3  -.1250  BAU  .0513  SCT  2634.2  SGR  306.9  SC3  253.0  ST  1322.7SR  245.3  SS  1244.9 

ROE  -.2545  RRA  .1144  RC3  -.1156  FAU  .02664  RRT  ,0029  RRF  .0252  RTF  -.9390  CRT  ,7521  CRS  .5316  CST  .9912 

FOE  1.5735  FRA  2.2224  FC3  -.6543  BSP  5640  SOB  2652-0  R23  .0309  R13  -.9390  LSA  1523.1  MSA  192.3  SSA  15.4 

BOE  1.1511  BRA  2.2275  0C3  .1725  FSP  -727  SCI  2634.2  SC2  306.9  THA  .02  ELI  1336.1  El2  162.0  ALF  5.16 

LAUNCH  DATE  NOV  30  1 965  FLIGHT  TIME  132.00  ARRIVAL  DATE  APR  11  1969 

HELIOCENTRIC  CONK  DISTANCE  327.101 

RL  147.52  LAL  -.00  LOL  67.56  VL  26.530  GAL  5,07  A7L  56.15  HCA  134.50  SMA  122.95  ECC  .24261  INC  3.5516  VI  30.202 

RP  107.97  LAP  2.75  LOP  202.42  VP  37.135  CAP  -12.20  ATP  92.70  TAl  152.70  TAP  257.20  RCA  93.12  APO  152.75  VP  35.099 

RC  42.534  GL  15.03  CP  -3.14  TAL  45.35  TAP  8.95  ETS  21.55  7AE  166.52  ETE  256.97  7AC  105.75  ETC  167.62  CLP  -5.42 

PLANETOCENTRIC  CONK 


C3  33.246 

VHL 

5.766 

DLA  26.53 

RAL  16.37 

RAO  6565.3  VEL  12.435 

PTH  2.25 

VHP  5, 

174 

DPA  -.12 

RAP 

15.34 

ECC 

1 .5471 

LNCH  ATMTH 

LNCH  TIKE 

L-I  TIKE 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

19  47 

3372.74 

-23.23 

122.55  255.65 

73.33 

4 16 

0 

2112,7 

- 

25.29 

114.52 

90,00 

0 

23  29 

3950.60 

-7.92 

157.95  249.30 

62.73 

1 29 

19 

3350.6 

11.52 

151  .14 

100,00 

5 

11  31 

3012.53 

-26.34 

97.03  256.64 

75.32 

6 1 

44 

2412.5 

28.09 

55.67 

100,00 

1 

14  26 

3756.05 

-5.05 

144,35  247.75 

60.50 

2 17 

32 

3156.0 

-5.97 

137.72 

110.00 

7 

11  30 

2637.13 

-32.67 

70.16  255.25 

79.34 

7 55 

27 

2037.1 

■33.50 

61 .11 

110.00 

1 

30  56 

3734.21 

.44 

137.00  244.33 

55-52 

2 33 

11 

3134.2 

-4.05 

130.79 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1670 

TRA- 

•2.1550 

TC3  -.0995 

BAU  .0696 

SCT  2695.1  SCR 

290.4  SC3 

277.5 

ST  1369.5 

SR 

227.0 

SS 

131 3.5 

ROC  -.2254 

RRA 

.1092 

RC3  -.1205 

FAU  .02554 

RRT  -.0244  RRF 

.0597  RTF  - 

.9431 

CRT  .7502 

CRS 

.5259 

CST 

.9915 

FOE  1.7002 

FRA 

2.3357 

FC3  -.7433 

BSP  5915 

see  2710. 7 R23  - 

.0364  R13 

.9431 

LSA  1902.4 

HSA 

155.2 

SSA 

15.0 

BOE  1.1556 

BRA 

2,1907 

0C3  .1565 

FSP  -504 

SCI  2695.1  SC2 

290.5  THA  179.55 

ELI  1350.4 

EL2 

145.9 

ALF 

7.17 

275 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ► 


LALWCH  DA  re  NOV  3D  I960 


tlicht  Tine  134.00 


arrival  cate  APR  13  1969 


heliocentric  conic 

RL  147.52  LAL  -.00  LOL  67.06 

RP  JOB  .01  LAP  2.63  LOP  205.64 

RC  42.053  CL  10.94  CP  -3.51 

planetocentric  conic 


distance  333.077 

VL  26.936  CAL  7.76  A7L  06.09  HCA  137.71  SMA  123.60  tCC  .23452  INC  3.9104  V]  30.202 

VP  37.199  GAP  -11.50  A7P  92.09  tAU  152.61  TAP  290.32  «CA  94.62  APO  152.59  V2  35.006 

7AL  45.65  ZAP  10.71  ETS  20.60  7A£  166.00  ETE  260.7]  ZAC  110.31  ETC  167.70  ClP  -10.12 

RAL  15.90  RAO  6560.3  VEL  12.362  PTH  2-23  VHP  7,777  OPA  .16  RAP  16.07  ECC  1.5175 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

iNJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 54  6 

3430.92 

-21 .06 

126.95 

253.09 

71.55 

3 51  25 

2030.9 

-24.10 

1 19.05 

90.00 

0 46  5 

3056.35 

-10.02 

152.57 

249.16 

63.67 

1 50  21 

3256.4 

-14,27 

145.59 

100.00 

4 54  5 

3052.11 

-25.63 

99.76 

255.17 

74  .06 

5 44  50 

2452.1 

-27.56 

91  .50 

100.00 

1 20  47 

3710.39 

-7.33 

140.59 

247.31 

60.94 

2 30  45 

3110.4 

-11 .16 

133.09 

110.00 

7 0 31 

2656.49 

-32.42 

71.62 

257.06 

70.51 

7 44  47 

2056.5 

-33.66 

62.60 

I 10-00 

1 30  50 

3606.70 

-1.30 

134.53 

243.64 

55.04 

2 40  17 

3006.0 

-5.05 

120.29 

dipferential  corrections 


NS 

mid-course  EXECUTION  ACCORACY 

ORBIT  DE TERM I NATION  ACCURACY 

TC3 

-.0667 

BAU 

.0600 

SCT  2750.0  SCR  273.9  SC3 

304.9 

ST 

1415.9 

SR 

203,4 

SS 

1300.4 

RC3 

-.1262 

FAU 

.03070 

RRT  -.0677  RRF  .1070  RTF 

-.947J 

CRT 

.7431 

CRS 

.0210 

CST 

.9917 

FC3 

-.0452 

BSP 

9203 

see  2764.4  R23  -.0432  R13 

.9471 

LSA 

1905.4 

MSA 

170.6 

SSA 

14.4 

PC3 

.1427 

FSP 

-092 

SCI  2750.9  SC2  273.3  THA 

J79.6J 

ELI 

1424.0 

El2 

135.3 

AUF 

6.15 

LAUNCH  DATE  NOV  30  1 960 


Flight  time  i3€.oo 


arrival  date  APR  15  1969 


HELIOCENTRIC  CONIC 

RL  147.52  LAL  '.DO  LOL  67.06  VL  27.033 

RP  100.05  LAP  2.51  LOP  200.05  VP  37.250 

RC  43.347  CL  19.90  CP  >3.^  ZAL  45.99 

PLANETOCENTRIC  CONIC 


DISTANCE  340.640 

CAL  7.47  AZl  06.02  HCA  U0.93  SMA  124.21 

CAP  '10.01  AZP  93.09  TAL  152.54  TAP  293.47  RCA 

ZAP  12.53  ETS  19.09  ZAC  166.66  ETE  279.96 


C3  29.036 

VHL  5.462 

OLA  20.25  RAl  15.54 

RAO  6560.2 

VEL  12.297 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

2 5 31 

3570.67 

-10.59 

135.09 

251 .24 

90.00 

1 31  7 

3690.24 

-15.63 

142.75 

249.94 

100.00 

4 32  43 

3104 .01 

-24.61 

103.20 

253.55 

100,00 

1 46  35 

3640.13 

-9.90 

136.19 

247.05 

110,00 

6 40  2D 

2679.55 

-32.09 

73.33 

255.02 

iio.oo 

I 47  20 

3637.56 

-3.26 

131.94 

243.01 

PTH  2.21  WP 
INJ  AZMTH  INJ 
60,25 
66.09 
72.47 
€1 .65 
77*55 
55,95 


7.395 
TIME 
3 5 10 
32  37 
24  27 
47  16 
32  59 
40  6 


DPA 


: .22695 

INC  3.977J 

VI 

30,202 

i 96.02 

APO  152.40 

V2 

35,073 

: 111 .01 

ETC  167.99 

CLP 

-11 .09 

i .35 

RAP  10.37 

ECC 

1 .4910 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2970.7 

-21 .30 

120.33 

3090.2 

-10.74 

155,44 

2504  .0 

-26.77 

95.15 

3040,1 

-13.61 

129.37 

2079.6 

-33.47 

64 .30 

3037.4 

-7.71 

125.60 

differential  CORRECTIONS 
TDC'1.1953  TRA-2.i041  TC3  -.0320 

RDE  -.1647  RRA  .1066  RC3  -.1321 

FOE  2.0069  FRA  2.5930  PC3  -.9603 

POE  1.2066  pRA  2.1060  BC3  .1359 


LAUNCH  DATE  NOV  30  I960 


MIO-COUR^  EXECUTION  ACCURACY 

ORBIT  OtTEWlNAtTON  ACCURACY 

BAU 

.0542 

SCT  2B01.9  SCR  250.4  SC3 

335,4 

ST 

146] .0  SR 

177.0 

SS 

1469.7 

FAU 

.03309 

RRT  -.1329  RRF  *1700  RTF 

-.9507 

CRT 

.7260  CRS 

.0066 

CST 

.9920 

BSP 

9465 

SOB  2013.0  R23  -.0519  R13 

.9507 

LSA 

2073.3  MSA 

172.4 

SSA 

13.7 

FSP 

-990 

SCI  2002.2  SC2  256.1  THA 

179.29 

Eli 

1467.5  El2 

121 .1 

AUF 

5.06 

FLIGHT  time  130.00 

ARRIVAL 

CATE 

APR 

17  1969 

HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67.06 

RP  100.09  LAP  2.37  LOP  212-07 

RC  44.011  CL  20.91  CP  -4.50 

Planetocentric  conic 
C3  20.412  VHL  5.330  CLA  29.16 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
02.75  0 46  20  3015.60 

97.25  2 46  5'  3420.05 

100.00  4 3 19  3101.10 

103.00  2 11  56  3530.50 

110.00  6 34  35  2707.41 

110.00  I 57  9 3505.03 

differential  CCRRECTIC3NS 
TOE-1.2021  TRa-2.0400  TC3  .0170 

ROE  -.1316  RRA  .1101  RC3  -.1307 

FOE  2.1001  FRA  2,7324  FC3-1 .0907 

BOE  I .2093  BRA  2.0510  BC3  .1397 

LAUNCH  DATE  NOV  30  1960 
HELIOCENTRIC  CONIC 


VL  27.123 

GAL  ,7.19 

AZL  05.95 

HCA 

144.14 

SMA 

124.70 

ECC  .21990 

INC 

A. 0535 

VI 

30.202 

VP  37.311 

GAP  -10,14 

AZP  93.29 

TAL 

152.50 

TAP 

296,64 

RCA  97,34 

APO 

152.22 

V2 

35.060 

ZAL  46,30 

ZAP  14.44 

ETS  J9.60 

ZAE 

165.97 

ETE 

209.77 

ZAC  113.27 

ETC 

160.25 

CLP 

-13.74 

RAL  15.03 

RAO  6560.1 

VEL  12.259 

PTH 

2.20 

VHP 

7.020 

DPA  .41 

RAP 

19,03 

ECC 

1 .4676 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-17.96 

153.00 

249.52 

66.64 

I 

50  4 

3215.6 

■20.97 

145.55 

-17.95 

124.62 

249.52 

66.63 

3 

43  14 

ZB2S.B 

'20.96 

117.10 

-22.93 

100.40 

251.61 

70.26 

4 

56  20 

2501  .2 

■25.41 

100.48 

-13.12 

130.37 

247.15 

62.90 

3 

10  55 

2930.5 

■16.65 

123.35 

-31 .67 

75.39 

254.55 

76.40 

7 

19  43 

2107.4 

■33,21 

66.51 

-5.25 

129.20 

242.47 

56.17 

2 

56  54 

2905.0 

-9.66 

122.00 

MID-COURSE  EXECUTION  ACCURACY 

ORB rt  determination  ACCURACY 

BAU 

.0531 

SCT  2033.7  SCR 

245.4  SC3 

360.7 

ST 

1497.4  SR 

147.3 

SS 

1554 .2 

FAU 

.03606 

RRT  -.2323  RRF 

.2027  RTF 

-.9544 

CRT 

.6096  CRS 

,7736 

CST 

.9922 

esp 

9919 

see  2044.3  R25 

-.0610  R13 

.9545 

LSA 

2156.6  MSA 

167.3 

SSA 

12.0 

FSP 

-1112 

SCI  2034.3  SC2 

230.7  THA 

170.04 

Eli 

1500.0  EL2 

106-4 

ALF 

3.90 

flight  TI>C 

140.00 

ARRIVAL 

DATE 

APR 

19  1969 

Rl 

147.52  LAL 

-.00  LOL 

67.06 

VL 

27.206 

GAL 

6.93 

RP 

100.13  LAP 

2.23  LOP  215.20 

VP 

37.350 

GAP 

-9.50 

RC 

44.030  CU 

21.90  GP 

-5.16 

ZAL 

46.03 

ZAP 

16.47 

Planetocentric  conic 

C3 

27.100  VHL 

5.213  OLA 

30.11 

RAL 

14.46 

RAO 

6560.1 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 
79.32 
100.60 
79.32 
100.60 
110.00 
110.00 

differential  CORRECTIONS 
TOE-1.3436  TRA-2.1241  TC3  -.1295 

ROE  -.0962  RRA  -UTO  RC3  -.1403 

FOE  2.5102  FRA  2.9993  FC3-1 .0944 

BOE  1.3470  BRA  2.1274  BC3  .1969 


0 17  39  3009.65 

3 10  25  3332.72 

0 17  39  3009.65 

3 10  25  3332.72 

6 10  47  2741 .92 

2 0 27  3520.44 


INJ  LAT 
-10.02 
-10.00 
-10.02 
-10.00 
-31 .09 
-7.39 

BAU  .0715 
FAU  .03436 
BSP  7|5I 
rSP  -1020 


distance  354.133 

AZL  05.06  HCA  147.35  SMA  125.31 
AZP  93.49  TAL  152.40  TAP  299.03 
ETS  19.66  ZAE  164.92  ETE  297.61 

VEL  12.100  PTH  2.19  VHP  6.677 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

150.09  240.49  66.06  1 22  20 

117.09  240.40  66,05  4 5 50 

150.09  240.49  66.06  1 22  20 

117.09  240.40  66.05  45  50 

77.92  253.26  75.01  7 4 29 

126.21  242.00  56.53  3 7 15 

MID-COURSE  EXECUTION  ACCURACY 
SOT  3079,0  SCR  239.1  SC3  410.2 
RRT  -.3043  RRF  ,3097  RTF  -.9520 
see  3000.3  R23  -.1030  R13  .9530 

SCI  3079.9  502  227.7  THA  170.64 


ECC  .21330  INC  4,1427  VI  30.202 
RCA  90.57  APO  152-05  V2  35.047 
ZAC  114.67  ETC  160.50  CLP  -15.66 

OPA  .32  RAP  21.27  ECC  1.4473 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3209.6  -21.90  151.42 

2732.7  -21.00  110.43 

3209.6  -21.90  151.42 

2732.7  -21.00  110.43 

2141. 9 -32.03  69.13 

2920.4  -11.74  119.02 

ORBIT  determination  ACCURACY 
ST  1604.0  SR  114.0  SS  1722.7 

CRT  .6200  CRS  .7014  CST  .9940 

LSA  2406.6  MSA  156.0  SSA  13.3 

ELI  1605.5  El2  90.0  AlF  2.43 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL  4.  1968-69  > 


LAUNCH  CATE  NOV  30  1968  FLIGHT  TIME  U^.00  AffRjVAU  CATE  APR  2\  1969 

HELIOCENTRIC  CONIC  DISTANCE  360.84? 

RL  147.52  LAU  '.00  LOL  67.86  VL  27.283  CAL  6.69  A/L  85.75  HCA  150.56  SNA  125.80  ECC  .20728  INC  4.2490  Vi  30.202 

RP  108.17  LAP  2.09  LOP  218.48  VP  37,402  GAP  -8.87  A7P  93.70  TAl  152.49  TAP  303.05  RCA  99.73  APO  151.88  V?  35.033 

RC  45.818  CL  23.14  CP  -5.99  /Al  47.36  7AP  18.65  ETS  20.04  2AE  163.64  ETE  303.37  7AC  116.00  ETC  169.01  ClP  -17.69 

Plane TOCENTRIC  CONIC 

C3  26.106  VML  5.1U9  CLA  31.12  PAL  13.80  RAO  6568.1  VEL  12.144  PTH  2.18  VHP  6.338  OPA  .04  RAP  22.68  ECC  1.4296 


LNCH  A/MTH 

LNCH  TI»C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.52 

23  50  36 

3944.53 

-19.70 

163.41 

247.45 

65.41 

24  56  20 

3344.5 

-22.85 

155.94 

103.48 

3 28  14 

3257.84 

-19.68 

112.70 

247.44 

65.40 

4 22  31 

2657.8 

-22.83 

105.23 

76.52 

23  50  36 

3944 .53 

-19.70 

163.41 

247.45 

65.41 

24  56  20 

3344.S 

-22.85 

155.94 

103.48 

3 28  14 

3257.84 

-19.68 

II2.7D 

247.44 

65.40 

4 22  31 

2657.8 

-22.83 

105.23 

IIO.OO 

5 59  43 

2786.02 

-30.27 

81.09 

251 .84 

73.29 

6 46  9 

2186.0 

-32.25 

72 .44 

IIO.OO 

2 22  12 

3464.35 

-9.78 

122.78 

241 .84 

57.08 

3 19  57 

2864.3 

-14.05 

116.28 

differential  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE'l .2763  TRA-J .9845  TC3  .0330  BAU  .0561  SCT  2967.6  SCR  242.5  SC3  453.1  ST  1629.9  SR  79.9  SS  1783.2 

ROE  -.0544  RRA  .1306  RC3  -.1573  FAU  .04073  RRT  -.5041  RRT  .5756  RTF  -.9587  CRT  .3634  CRS  .4673  CST  .9953 

FOE  2.6927  FRA  3.0994  FC3-1 .3505  BSP  9404  SCB  2977.5  R23  -.1041  R13  .9591  LSA  2412.0  MSA  156.9  SSA  11.2 

BCE  1.2774  BRA  1.9888  8C3  .1607  FSP  -1304  SCI  2970.1  SC2  209.3  THA  177.63  ELI  1630.1  El2  74.4  ALF  1.02 

LAUNCH  DATE  NOV  30  1 968  FLIGHT  TIKE  144.00  ARRIVAL  DATE  APR  23  1969 


HELIOCENTRIC  CONIC  DISTANCE  367.540 


RL  14  7.52 

LAL 

-.00 

La  67.86 

VL  27,353 

CAL  6.46 

ATL  85.62  HCA 

153.76 

SHA 

126.26 

ECC  .20166 

INC  4.3786 

VI 

50.202 

RP  108.21 

LAP 

1.93 

LOP  221 .69 

VP  37.440 

CAP  -8.26 

A/P  93.93 

tal 

152.53 

tap 

306.29 

RCa  100.80 

APO  151 .72 

V2 

35.020 

RC  46.944 

CL 

24.40 

CP  -7.03 

/At  47.96 

ZAP  20.98 

ETS  20.76 

/At 

162. go  ETE 

307.24 

ZAC  117.27 

ETC  169.58 

ClP 

-19.82 

PLANETOCENTRIC  CONIC 

C3  25.225 

VHL 

5.022 

OLA  32.22 

RAL  13.05 

RAO  6568.0 

VEl  12.108 

PTH 

2.17 

VHP 

6.017 

OPA  -.49 

RAP  24.08 

ECC 

1 .4151 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIKE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.95 

23 

29  55 

3991  .44 

-20.59 

167,41 

246.47 

64.66 

24 

36  27 

3391 .4 

-23.83 

159.93 

106.05 

3 

42  54 

3193.96 

-20.58 

108.31 

246.46 

64.65 

4 

36  8 

2594 .0 

-23.82 

100.82 

73.95 

23 

29  55 

3991  .44 

-20.59 

167.41 

246.47 

64.66 

24 

36  27 

3391  .4 

-23.83 

159.93 

106.05 

3 

42  54 

3193.96 

-20.58 

108.31 

246.46 

64.65 

4 

36  8 

2594 .0 

-23.82 

100.82 

110.00 

5 

35  19 

2846.54 

-29.00 

85.35 

250.23 

71 .06 

€ 

22  45 

2246.5 

-31.31 

76.91 

110.00 

2 

40  37 

3386.85 

-12.61 

118.57 

241 .91 

57.96 

3 

37  4 

2786.9 

'16.76 

in  .91 

differential  CORRECTIONS  KIO-COURSC  EXECUTION  ACCURACY  ORBIT  OE TERM INAfl ON  ACCURACY 

TOE-1.2952  TRA-1.9254  TC3  .0686  BAU  .0619  SCT  2988.0  SCR  265.8  SC3  500.6  ST  1670.3  SR  61.5  SS  1903.2 

ROE  -.0055  RRA  .1508  RC3  -.1703  FAU  .04419  RRT  -.6677  RRF  .7400  RTF  -.9613  CRT  -.3714  CRS  -.2651  CST  .9935 

FOE  2.9899  FRA  3.2845  FC3-1 .5168  BSP  9596  SCB  2999.8  R23  -.1280  Rl3  .9618  lSA  t*5A  154.4  SSA  9.9 

SOE  1.2952  BRA  1.9313  BC3  .1836  FSP  -1452  SCl  2993.3  SC2  197.5  Tha  176.59  ElI  1670.5  El2  57.1  AlF  179.22 


LAUNCH  DATE  NOV  30  1968  Flight  tike  ue.oo  arrival  date  APR  25  I969 

heliocentric  CONIC  DISTANCE  374.220 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.417  CAL  6.26  A/L  85.46  MCA  156.96  SMA  126.68  ECC  .19648  INC  4.5412  VI  30-202 

RP  108.25  LAP  1.78  LOP  224.89  VP  37.474  CAP  -7.67  A/P  94.18  TAL  1 52.57  TAP  309.54  RCA  101.79  APO  151.58  V2  35.007 

RC  48.205  GL  25.82  CP  -8.40  /Al  48.70  ZAP  23.53  ETS  21.86  /AE  160.63  ETE  309.37  ZAC  118.48  ETC  170.37  ClP  -22.07 

PlANETOCENTRIC  CONIC 

C3  24.544  VHL  4.954  CLA  33.44  RAL  12.17  RAO  6568.0  VEL  12.080  PTH  2.16  VHP  5.714  OPA  -1.36  RAP  25.49  ECC  1 .4039 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71  .43 

23  10  9 

4035.07 

-21.52 

171.25 

245.52 

63.77 

24  17  24 

3435.1 

-24.87 

163.76 

108.57 

3 55  41 

3136.87 

-21.51 

104.40 

245.52 

63.76 

4 47  57 

2536.9 

-24.85 

96.91 

71  .43 

23  10  9 

4035 .07 

-21.52 

171.25 

245.52 

63.77 

24  17  24 

3435.1 

-24.87 

163.76 

108.57 

3 55  41 

3136.87 

-21.51 

104.40 

245.52 

63.76 

4 47  57 

2536.9 

-24.85 

96.91 

IIO.OO 

4 58  26 

2944.64 

-26.65 

92.01 

248.05 

67.76 

5 47  30 

2344.6 

-29.42 

83.92 

IIO.OO 

3 10  30 

3275.30 

-16.55 

112.33 

242.70 

59.66 

4 5 6 

2675.3 

-20.46 

105.38 

differential  CORRECTIONS  KIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.3155  tra-1.8594  TC3  .1045  BAU  .0706  SCT  2994.3  SCR  318.3  SC3  552.6  ST  1706.5  SR  98.6  SS  2035.2 

ROE  .0552  RRA  .1804  RC3  -.1881  FAU  .04804  RRT  -.7980  RRT  .8660  RTF  -.9637  CRT  -.9213  CRS  -.8730  CST  .9937 

FOE  3.3580  FRA  3.4747  rC5-I.'6943  BSP  980!  SCB  3011 .2  R23  -.1557  Rl3  .9645  LSA  2653.4  MSA  153.3  $$A  8.6 

eOE  1.3167  BRA  1 .8681  6C3  .2152  FSP  -1621  SCI  3005.1  5C2  191.1  THA  175.13  ELI  1709.0  El2  38.3  AlF  176.95 

LAUNCH  DATE  NOV  30  1968  FLIGHT  TIME  148.00  ARRIVAL  DATE  APR  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  380.880 

RL  147.52  LAL  -.00  La  67.86  VL  27.475  CAL  6.06  A/t  85.25  HCA  160.16  SHA  127.07  ECC  .19173  INC  4.7530  V|  30-202 

RP  108.29  LAP  1.61  LOP  228.08  VP  37.505  CAP  -7.09  A/P  94.47  TAL  152.64  TAP  312.80  RCA  102.71  APO  151.44  V2  34.994 

RC  49.590  CL  27.46  CP  -10.22  /AL  49.56  ZAP  26.37  ETS  23.43  /A£  158.86  ETE  309.83  ZAC  119.64  ETC  171.46  ClP  -?4,44 

PLANETOCENTRIC  CONIC 


C3  24.103 

VHL 

4.909 

OLA  34.84 

RAl  11.12  RAD  65M.O  VEL  >2.062 

PTH  2.16 

VHP  5. 

433 

OPA  -2.7i 

RAP  26.97 

ECC 

1 .3967 

LNCH  A/MTH 

LNCH  TIKE 

L-I  TIKE 

INJ  UT 

INJ  long  INJ  RT  ASC 

INJ  A/MTH 

INJ  TIKE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.80 

22 

50  10 

4078.78 

-22.49 

175.19  244.64 

62.66 

23  58 

9 

34  78.8 

-25.97 

167.70 

111.20 

4 

7 17 

3084,25 

-22.48 

100.82  244.63 

62.65 

4 58 

42 

2484.2 

-25.96 

93.34 

68.80 

22 

50  10 

4078.78 

-22.49 

175.19  244.64 

62.66 

23  58 

9 

3478.8 

-25.97 

167,70 

111.20 

4 

7 17 

3084.25 

-22.48 

100.82  244.63 

62.65 

4 58 

42 

2484.2 

-25.96 

93,34 

68.80 

22 

50  10 

4078.78 

-22.49 

175.19  244.64 

62.66 

23  58 

9 

3478.8 

-25.97 

167.70 

111.20 

4 

7 17 

3084 .25 

-22.48 

100.82  244.63 

62.65 

4 58 

42 

2484.2 

-25.96 

93.34 

DIFFERENTIAL  CORRECTIONS 

KID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACC^JRACY 

T0E-J.3430 

TRA- 

1 .7898 

TC3  .1320 

BAU  .0806 

set  2991.7  SCR 

411.3  SC3  609.2 

ST  1743.5 

SR  184.3 

SS 

2184.0 

ROE  .1351 

RRA 

.2252 

RC3  -.2126 

FAU  .05191 

RRT  -.8793  RRF 

.9404  RTF  - 

.9656 

CRT  -.9955 

CRS  -.9797 

CST 

.9939 

FOE  3.7541 

FRA 

3.6654 

FC3-J .8646 

BSP  9932 

see  3019.8  R23  - 

.1843  R13 

.9671 

LSA  2796.4 

MSA  153.7 

SSA 

7.1 

BD€  1.3498 

BRA 

1 .8037 

6C3  .2502 

FSP  -1800 

SCI  3013.6  SC2 

194.5  tha  173.08 

Eli  1753.1 

EL2  17.5 

ALF 

173.99 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  NOV  30  196fl 


flight  time  J50.00 


iWffiVAL  CATE  APR  1969 


HELIOCENTRIC  CONIC 
RL  147. 5e  LAL  -.00  LOL  67. R6 

RP  108.33  LAP  1.44  LOP  231.26 

RC  51.091  CL  29.44  CP  -12.76 

PLANETOCENTRIC  CONIC 
C3  23.961  VHL  4.697  OLA  36.52 
LMCH  A7MTH  LNCH  TIME  L^I  TJ^ 
65.91  22  26  52  41^5.61 

114.09  4 16  7 3034.92 

65.91  22  26  52  4125.61 

114.09  4 16  7 3034.92 

65.91  22  26  52  4125.61 

114.09  4 16  7 3034.92 

differential  CORRECTIONS 
TOE- 1.3626  TRA- 1.7154  TC3  .1460 
ROE  .2461  RRA  .2652  RC3  -.2465 

FOE  4.2546  FRA  3.6362  FC3-2.0051 

80E  1.4049  6RA  1.7390  BC3  .2675 

LAUNCH  DATE  NOV  30  1966 


DISTANCE  307.520 

VL  27.526  GAL  5.69  A7L  64.96  HCA  163.36  SMA  127.43  ECC. 16739  INC  5.0421  vi  30.202 

VP  37.531  Gap  -6.53  A2P  94.83  TAL  152. Tl  TAP  316.07  RCA  103.55  APO  151.31  V2  34.960 

7Al  50.64  ZAP  29.61  ETS  25.65  Z4E  156.71  ETE  306.64  ZAC  120.74  ETC  173.04  CLP  -26.95 

RAL  9.61  RAO  6566.0  VEL  12.056  PTH  2.15  VHP  5.162  OPA  -4.77  RAP  26.60  ECC  1 .3947 


INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-23.52 

179.51 

243.62 

61 .23 

23  37 

36 

3525.6 

-27.17 

172.05 

-23.51 

97.49 

243.61 

61 .22 

5 6 

42 

2434  .9 

-27.16 

90.03 

-23.52 

179.51 

243.62 

61 .23 

23  37 

36 

3525.6 

-27.17 

172.05 

-23.51 

97.49 

243.61 

61.22 

5 6 

42 

2434.9 

-27.16 

90.03 

-23.52 

179.51 

243.62 

61.23 

23  37 

36 

3525.6 

-27.17 

172.05 

-23.51 

97.49 

243.61 

61.22 

5 6 

42 

2434.9 

-27.16 

90.03 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU  .0922 

SCT  2979.2  SCR 

561 .2  SC3 

666.3 

ST  1763.0 

SR  316.0 

SS  2351 .9 

FAU  .05554 

RRT 

-.9220  RRF 

.9763  RTF  - 

.9671 

CRT  -.9994 

CRS  -.9967 

CST  .9940 

BSP  9966 

see 

3031 .6  R23 

-.2066  RJ3 

.9696 

LSA  2964.1 

MSA  155.6 

SSA  5.7 

FSP  -1960 

SCI 

3024.0  SC2 

214.0  TMA  170.10 

ELI  1610.6 

EL2  10.9 

ALF  169.96 

flight  TIME  152.00 


arrival  date  may  1 1969 


HELIOCENTRIC  CONIC 


DISTANCE  394.139 


RL  147.52 

LAL 

-.00 

LOL  67.66 

VL  27.576 

CAL  5,72 

AZL  64.54 

HCA 

166.55 

SMA 

127.75 

ECC  .16344 

INC  5.4636 

VI 

30.202 

RP  106.36 

LAP 

1.27 

LOP  234.47 

VP  37.555 

CAP  -5.99 

AZP  95.31 

TAL 

152.79 

TAP  319.34 

RCA  104.32 

APO  151 .19 

V2 

34.967 

RC  52.697 

CL 

31.96 

OP  -16.46 

ZAL  52.£» 

ZAP  33.50 

ETS  26.76 

7AE 

153.72 

ETE 

305.77 

ZAC  121.79 

ETC  175.45 

CLP 

-29.59 

PLANETOCENTRIC  CONIC 

C3  24.355 

VHL 

4.935 

DLA  36.64 

RAL  6.05 

RAO  6566.0 

VEL  12.072 

PTH 

2.16 

WP 

4.977 

OPA  -7.97 

RAP  30.59 

ECC 

1.4006 

LNCH  AZMTH 

LNCH  TIME 

L-I  TI« 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.53 

22 

4 35 

4179.65 

-24.63 

164.64 

243.06 

59.23 

23 

14  15 

3579.6 

-26.52 

177.23 

117.47 

4 

26  23 

2966.26 

-24.62 

94,36 

243.07 

59.22 

5 

16  12 

2366.3 

-26.51 

66.98 

62.53 

22 

4 35 

4179.65 

-24.63 

164.64 

243.06 

59,23 

23 

14  15 

5579.6 

-26 . 52 

177,23 

117.47 

4 

26  23 

2966.20 

-24.62 

94.36 

243.07 

59.22 

5 

16  12 

2366.3 

-26.51 

66.96 

62,53 

22 

4 35 

4179.65 

-24.63 

164.64 

243.06 

59.23 

23 

14  15 

3579.6 

-26.52 

177.23 

117.47 

4 

26  23 

2966.26 

-24.62 

94.36 

243.07 

59.22 

5 

16  12 

2366.3 

-26.51 

66.96 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

toe-1.4425  TRA-1.6313  TC3  .1546  6AU  .1060 

ROE  .4220  RRA  .3752  RC3  -.2934  FAU  .05643 

FOE  4.6505  fra  5.9337  FC3-2.0771  8SP  10094 

60E  1,5030  BRA  1.6739  BC3  .5317  FSP  -2155 


SCT  2950.9  SCR  796.6  SG3  723.4 
RRT  -.9429  RRF  .9913  RTF  -.9662 
see  3056.6  R23  -.2143  R13  .9731 
SCI  3045.6  SC2  257.2  THA  165.61 


ST 

1625.9  SR 

517.6 

SS 

2536.4 

CRT 

-.9966  CRS 

-.9996 

CST 

.9942 

LSA 

3163.6  MSA 

160.2 

SSA 

4.2 

ELI 

1697.5  El2 

40.6 

ALF 

164.21 

LAUNCH  DATE  NOV  30  1966 


Flight  time  154.00 


ARRIVAL  CATE  HAV  3 1969 


heliocentric  ccnic 

RL  147.52  LAL  -.00  LOL  67.66  VL  27.620  GAL 

RP  106.42  LAP  1.09  LOP  237.66  vP  37,575  GAP 

RC  54.396  GL  35.47  GP  -22.32  ZAL  54.16  ZAP 

PLANETOCENTRIC  CCNJC 


DISTANCE  400.735 

5.56  AZL  63.66  HCA  169.74  SHA  126.05  ECC  .17966  INC  6.1413  VI  30.202 
-5.46  AZP  96.04  TAL  152.66  TAP  322.61  RCA  105.02  APO  151.06  V2  34.954 
36.57  ETS  33.33  ZAE  148.96  ETE  301.35  ZAC  122.72  ETC  179.37  ClP  -32.31 


C3  25.665 

VML  5 .066 

DLA  41.55 

RAL  5.44 

RAO  6566.0 

VEL  12.127 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

56.23 

21  34  30 

4246.30 

-25.76 

191 .24 

242.43 

121 .77 

4 37  36 

2946.01 

-25.76 

91.60 

242.42 

56.23 

21  34  30 

4248 . 30 

-25.76 

191.24 

242.43 

121.77 

4 37  36 

2946.01 

-25.76 

91.60 

242.42 

56.23 

21  34  30 

4246.30 

-25.78 

191 .24 

242.43 

121.77 

4 37  36 

2946.01 

-25.76 

91.60 

242.42 

PTH  2 . 1 7 VHP 
INJ  AZMTH  INJ 
56.21 

56.20 

56.21 

56.20 

56.21 
56.20 


4.663 
TIME 
22  45  19 
5 26  42 
22  45  19 
5 26  42 
22  45  19 
5 26  42 


OPA  -13.14  RAP  33.36  ECC  1 .4227 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


3646.3 

2346.0 

3646.3 

2346.0 

3646.3 

2346.0 


-30.02 

-30.01 

-30.02 

-30.01 

-30.02 

-30.01 


163.98 

64.34 

163.98 

64.34 

163.96 

64.34 


differential  CORRECTIONS 
TOE-1.5525  TRA-1.5369  TC3  .1423 
ROE  .7232  RRA  .5064  RC3  -.3526 

FDE  5.5395  FRA  3.6494  FC3-1 .9726 

0OE  1.7127  BRA  1 .6162  8C3  .3603 

LAUNCH  DATE  NOV  30  1966 

HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67.66 

RP  106.45  LAP  .91  LOP  240.85 

RC  56.166  GL  40.90  OP  -32.36 

PLANETOCENTRIC  CONIC 


52.24 
127.76 

52.24 
127.76 

52.24 
127.76 

differential  CORRECTIONS 
TOE-1.6065  TRA-1.4260  TC3  .1060 
ROE  1.3346  RRA  .6617  RC3  -.4043 
FOE  6,1596  FRA  3.2941  FC3-1.5062 
BOE  2.2460  BRA  1 .5606  6C3  .4160 


MID-COURSE  E)(ECUTION  ACCURACY 
BAU  .1306  SOT  2914.0  SCR  1175.4  SG3  756.3 

FAU  .05652  RRT  -.9526  RRT  .9969  RTF  -.9669 

BSP  10311  SC6  3142.1  R23  -.2024  R13  -9762 

FSP  -2263  SCI  3124.4  SC2  333.5  THA  156.73 

flight  TIME  156,00 

DISTANCE  407.306 

GAL  5.45  AZL  62.56  HCA  172.93  SMA  126.32 

GAP  -4.94  AZP  97.36  TAL  152.94  TAP  325.67 

ZAP  46.15  ETS  40.13  ZA£  140.22  ETE  296.14 


ORBIT  DETERMINATION  ACCURACY 


VL  27.659 
VP  37.592 
ZAL  57.62 


VHL  5.431 

OLA  45.89 

RAL  .63 

RAD  6566.2 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

20  52  22 

4346.11 

-26.63 

200,74 

4 43  0 

2917.09 

-26.62 

69.69 

20  52  22 

4346.11 

-26.63 

200.74 

4 43  0 

2917.09 

-26.62 

69.69 

20  52  22 

4346.11 

-26.63 

200.74 

4 43  0 

2917.09 

-26.62 

69.69 

BAU  .1646 
FAU  .05139 
BSP  UOOO 
FSP  -2173 


VEL  12.263  PTH  2.21  VHP  4.997 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
241.77  51.13  22  4 46 

241.76  51.12  5 31  37 

241.77  51.13  22  446 

241.76  51.12  5 31  37 

241.77  51.13  22  4 46 

241.76  51.12  5 31  37 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2664.0  SCR  1600.6  SC3  722.1 
RRT  -.9564  RRF  .9966  RTF  -.9694 
SOB  3400.0  R23  -.1647  R13  .9661 

SCI  3370.1  SG2  449.9  THA  146.53 


ST 

1666.3 

SR 

649.3 

SS 

2731 .7 

CRT 

-.9945 

CRS- 

I .0000 

CST 

.994  4 

LSA 

3423,7 

MSA 

167.2 

SSA 

2.9 

Eli 

2069.0 

EL2 

60.9 

alf 

155.66 

arrival 

DATE 

MAY 

5 1969 

ECC 

. I 766o 

INC 

7.4205 

VI 

30.202 

RCA 

105.65 

APO 

150.99 

V2 

34  .942 

ZAC 

123.19 

ETC 

166.47 

CLP 

-34.90 

OPA 

-22 .06 

RAP 

36.25 

ECC 

1 .4654 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3746.1  '31.46  193.66 

2317.1  '31.45  62.62 

3746.1  '31.46  193.66 

2317.1  -31.45  62.62 

3746.1  -31.46  193.66 

2317.1  -31.45  62.62 

ORBIT  determination  ACCURACY 

ST  2013.0  SR  1441.6  SS  2679.4 

CRT  -.9936  CRS  -.9999  CST  .9948 

LSA  3793.5  MSA  177.1  S5A  I .6 

ELI  2472.6  EL2  130.6  ALF  144.44 
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EARTH-VENUS  TRAJECTORIES  < VOL  4 1968  69  » 


LAUNCH  DATE  HOV  30  1^6®  FtltMT  TIMC  15®. 00  ARRIVAL  DATE  nAr  7 1969 

heliocentric  conic  distance  413. S47 

RL  147.52  LAL  -.00  LOL  67. ®6  VL  27.694  6AL  5.33  AZL  79.23  MCA  176.10  SNA  12®. 56  ECC  .173®!  IMCIO.7713  VI  30.202 

RF  ID®. 49  LAP  ,73  LOf  244.03  VP  37.606  CAP  -4.44  A2P  100.75  TAL  153.00  TAP  329.11  RCA  106.21  APO  150.90  V2  34.929 

RC  56.051  CL  50.66  CP  -51.52  2AL  64.61  ZAP  59.65  ETS  51.31  2A£  122.24  ETE  293.75  ZAC  121.34  ETC  201.54  ClP  -35.69 

FLANETOCEmTRIC  conic 

C3  44,406  VM1_  6.664  OlA  52. ®9  RAL  349.99  RAO  656®. 7 VEL  12.675  PTH  2.35  VHP  6.195  OPA  -3®. 34  RAP  50.21  ECC  1.730® 


lncm  azmth 

LNCH  TI^ 

L-1  TIME 

INJ  LAT 

INJ  LONG  iNJ  RT  ASC 

iNJ  AZMTH 

INJ  TIIC 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

43.27 

19  39  29 

4520.48 

-24.70 

216.15 

239.64 

41.62 

20  54  49 

5920.5 

-30.55 

210.40 

136.75 

4 29  24 

2948.98 

-24.69 

90.84 

239.63 

41.61 

5 18  S3 

2349.0 

-30.54 

85,10 

43.27 

19  39  29 

4520.48 

-24.70 

216.15 

239.64 

41.62 

20  94  49 

3920.5 

-30.55 

210.40 

136.73 

4 29  24 

2948.98 

-24.69 

90.84 

239.63 

41.61 

5 18  33 

2349.0 

-30.54 

05.10 

43.27 

19  39  29 

4520.48 

-24.70 

216.15 

239.64 

41.62 

20  54  49 

3920.5 

-30.55 

210.40 

136.73 

4 29  24 

2948.98 

-24.69 

90.04 

239.63 

41.61 

9 18  33 

2349.0 

-30.54 

85.10 

DIFFERENTIAL  CORRECTIONS 

MID< 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC-2.7575 

TRA-1.2919 

TC3  .0200 

BAU  .1B3B 

SGT 

3001.8  SGR  2734.7  8GS  488.1 

ST  2434.9 

SR  2308.3 

SS 

2710.1 

ROE  2.8912 

RRA  .7458 

RC3  -.3090 

FAU  .02521 

RRT 

-.9978  RRF 

.9979  RTF  - 

.9749 

CRT  -.9949 

CRS  -.999® 

CST 

.9967 

FOE  5.8249 

fra  1.7396 

FC3  -.4915 

BSP  12704 

366 

4080.8  R23  - 

.0990  R13 

.9955 

LSA  4417.® 

MSA  187.8 

SSA 

.5 

BOE  3.9954 

BRA  1.4917 

BC3  .3096 

FSP  -1465 

861 

4017.9  862 

988.9  THA  197,78 

Eli  3489.4 

El2  177.0 

alf 

134.16 

LAUNCH  DATE  NOV  30  1968 

FLIGHT  TItC  160.00 

ARRIVAL  date 

MAY 

9 1969 

HELIOCENTRIC  CONIC 

distance  420.: 

229 

RL  147.52 

LAL  - .00 

LOL  67.66 

VL  27.725 

GAL  5.26  AZL  90.01 

HCA  179.16 

SNA  128.77 

ECC  .17153 

INC39.9847 

VI 

30.202 

RP  108.53 

LAP  .54 

LOP  247.21 

VP  37.617 

GAP  -3.! 

M AZP  129.98 

TAL  192.99 

TAP  392.11 

RCA  106.6® 

APO  150.8® 

v2 

34.917 

RC  59.985 

GL  61 .89 

GP  -76.02 

ZAl  61 .93 

ZAP  82.1 

M ETS  157.80 

ZAE  80.30 

ETE  30.98 

ZAC  114.4® 

ETC  322.22 

CLP 

59.50 

PLAfCTOCENTRIC  CONIC 

C3  404,578 

VHL  20.114 

DLA  52.52 

RAL  320.49  RAO  §572. 

.1  VEL  22.932 

PTH  3.27 

VHP  23.079 

OPA  -92.77 

RAP  109.29 

ECC 

7.65®3 

LNCH  AZMTH 

LNCH  TIIC 

L-I  TIME 

IHJ  LAT 

INJ  LONG  INJ  RT  ASC 

IMJ  AZMTH 

INJ  TIIC 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

43.73 

17  43  12 

4925.57 

-3.02 

232.19 

228.19 

37.54 

19  9 18 

4329.® 

-9.35 

227.64 

138.27 

2 30  20 

3360.32 

-3.01 

107.91 

228.17 

37,94 

3 26  20 

2760.3 

-9.33 

103.00 

43.73 

17  43  12 

4925.57 

-3.02 

232.19 

228.19 

37.54 

19  5 18 

4529.® 

-9.35 

227.64 

136.27 

2 30  20 

3360.32 

-3.01 

107,91 

228.17 

37.54 

3 28  20 

2780.5 

-9.33 

103.00 

43.73 

17  43  12 

4925.57 

-3.02 

232.19 

228.19 

37.94 

19  9 18 

4325.® 

-9.35 

227.64 

136.27 

2 30  20 

3360.32 

-3.01 

107.91 

228.17 

37,94 

3 26  20 

2760.3 

-9.33 

103.00 

differential  CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDC-8.1787 

TRA  .9830 

TC3  -.1665 

BAU  1.6953 

SGT 

2490.4  SGR  3998.2  SG3 

92.9 

ST  2335.9 

SR  384S.6 

SS 

2047.2 

RO'13.5045 

RRA  -.8128 

RC3  -.2519 

FAU- .03500 

RRT 

.9993  RRF  - 

.9999  RTF  - 

.9819 

CRT  .9961 

CRS  .9996 

CST 

.9902 

FDE  3.8048 

FRA  .0111 

FC5  .0749 

BSP  11151 

SGB 

4708.7  R23 

.0194  R13  - 

.9998 

LSA  4941.9 

MSA  177.4 

SSA 

.7 

B0C1S.7880 

BRA  1.2755 

BC3  .3134 

FSP  -230 

SGI 

4670.1  SG2 

601. T THA 

98.59 

Eli  4497.9 

El2  177.2 

alf 

58.81 

LAUNCH  DATE  NOV  30  1968 

Flight  time  lez.oo 

ARRIVAL  DATE 

HAT 

11  1969 

HELIOCENTRIC 

CONIC 

distance  426.994 

RL  147.52 

LAL  -.00 

LOL  67.86 

VL  27.752 

GAL  5.13  AZL  96.00 

HCA  182.56 

SNA  128.96 

ECC  .16889 

INC  7.9953 

VI 

30.Z02 

RP  108.57 

LAP  .36 

LOP  250.39 

VP  37.627 

GAP  -3.44  AZP  82.01 

TAL  153.19 

TAP  395.74 

RCA  107.18 

APO  150.74 

V2 

34.906 

RC  61.981 

GL  -44.20 

GP  67.12 

ZAL  59.94 

ZAP  72.12  ETS  315.89 

ZAE  115.10 

ETE  73.93 

ZAC  90.06 

ETC  146.35 

CLP 

-37.88 

PLANETOCENTRIC  CONIC 

C3  30.406 

VHL  5.514 

DLA  -32.14 

RAL  38.38 

RAD  6568. 

2 VEL  12.320 

PTH  2.22 

VHP  e.032 

DPA  65.12 

RAP  334.75 

ECC 

1.5004 

LNCH  AZMTH 

LNCH  TIME 

L-l  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

74.12 

13  13  56 

1390.80 

19.15 

1.03 

274.80 

116.31 

13  37  7 

790.® 

22.53 

353.6® 

105.88 

17  20  59 

5887.60 

19.17 

280.32 

274.80 

116.50 

18  59  6 

52®7.6 

22.54 

272.97 

74.12 

13  13  56 

1390.80 

19.15 

1.03 

274.80 

116.31 

13  37  7 

790.® 

22.53 

353.6® 

105.88 

17  20  59 

5887.60 

19.17 

280.32 

274.60 

116.30 

1®  59  6 

5287.6 

22.54 

272.97 

110.00 

16  17  59 

794.79 

10.72 

312.45 

269.87 

122.65 

16  31  14 

194.6 

14.95 

305.90 

110.00 

19  16  6 

5531 .62 

28.06 

257.13 

278.99 

110.37 

20  4®  1® 

4931.6 

50.57 

248.83 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.6462  TRA-1.9173  TC3  .0710  BAU  .2658  SCT  2447.9  SCR  3894.0  SC3  312.8  ST  974.2  SR  1157.2  SS  763.5 

ROE  -.1671  RRA-3.1072  RC3  .6995  PAU  .02214  RRT  .9596  RRF  -.9994  RTF  -.9679  CRT  .8196  CRS  .9938  CST  .8782 

FDE  .2743  FRA  2.8859  FC3  -.6304  BSP  14659  SGB  4599.5  R23  -.0479  R13  -.9987  LSA  1632.0  MSA  455.®  5SA  1.2 

BOE  .6675  BRA  3.6511  BC3  .7031  FSP  -1005  501  4561.®  SC2  587.6  THA  58.31  ELI  1445.1  EL2  446.9  AlF  50.96 

LAUNCH  DATE  NOV  30  1968  FLIGHT  TIME  164.00  ARRIVAL  DATE  MAY  13  1969 

^«:LIOCENTRIC  CONIC  DISTANCE  433.452 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.776  CAL  5.06  AZL  91.69  MCA  185.7-1  SNA  129.13  ECC  .16703  INC  1,6856  VI  30.202 

RP  108.60  LAP  .17  LOP  253.57  VP  37.634  CAP  -2.98  AZP  88.32  TAL  153.20  TAP  338.91  RCA  107.56  APO  150,70  V2  34.894 

RC  64.032  CL  -12.30  CP  44.89  ZAL  44.36  ZAP  62.74  ETS  331.90  ZAC  137.46  ETE  77.63  ZAC  98.84  ETC  152.39  CLP  -49.72 

PLANETOCENTRIC  CONIC 


C3  14.596 

VHL 

3.B20 

DLA  -1.82 

RAL  27.93 

RAD  6567. 

6 VEL  11.661 

PTH  2.09 

VHP 

4, 

,704 

DPA  46.54 

RAP 

358.91 

ECC  1.2402 

LNCH  AZMTH 

LNCH  TIHE 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

8 

48  41 

2089.26 

-16.24 

33.46 

243.63 

113.52 

9 

23 

26 

14S5.3 

- 

12.92 

26.35 

90.00 

20 

19  41 

4842.39 

19.17 

209.41 

244.32 

68.75 

21 

40 

23 

4242.4 

16.11 

202.07 

100.00 

10 

9 11 

1829.61 

-17.16 

13.93 

243.20 

114.86 

10 

39 

36 

1225.6 

- 

13.67 

6.88 

100.00 

21 

41  52 

4977.24 

20.11 

189.51 

243.92 

67.41 

22 

56 

9 

3977.2 

16.88 

182.21 

110.00 

11 

15  29 

1618.08 

-19.63 

396.87 

241.69 

118.57 

11 

42 

27 

1018.1 

- 

15.66 

349.99 

110.00 

22 

52  4 

4397.54 

22.62 

171.60 

242.69 

63.66 

24 

4 

41 

3757.5 

18.90 

164.49 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4507 

TRA- 

-1.2019 

TC3  .1253 

BAU  .2818 

SGT 

1928.2  SGR  3299.4  8G3 

807.9 

ST  B65.B 

SR 

1175.6 

SS  1399.1 

ROC  -.4992 

RRA- 

-2.0123 

RC3  1.4386 

FAU  .06998 

RRT 

.9520  RRF  - 

.9997  RTF  - 

.9524 

CRT  .9787 

CRS 

.9989 

CST  .9873 

FDE  1.545® 

fra 

5.8994 

FC3-4.1305 

BSP  12257 

see 

3821.5  R23  - 

.0750  R13  - 

.9969 

LSA  2016.9 

MSA 

145.9 

SSA  5.2 

BOE  .6726 

BRA 

2.9439 

BC3  1.4440 

FSP  -2516 

SGI 

3786.7  SG2 

514.4  THA 

60.31 

Eli  1452.9 

El2 

143.7 

AlF  53.81 
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EARtH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  * 


launch  cate  NOV  30  \9bS 

HELIOCENTRIC  CONIC 
Rl  147,5?  LAL  -.00  LOt  67.66 

ffP  106.64  LAP  -.0?  LOP  ?56.74 

RC  66.131  CL  I .00  CP  33.46 

planetocentric  conic 
C3  13.616  VML  3.690  OLA  10.6_1  RAL 


FlICHT  time  166.00 


arrival  cate  MAV  15  1969 


VL  27.797 
VP  37.639 
7AL  4?. 66 


CAL 

CAP 

7AP 


DISTANCE  439.91? 

5.00  A7L  69.67  HCA  166.66  SNA  129. ?7  ECC  .16543  INC  .1454  V]  30.20? 

-^.5?  ATP  90.15  TAL  153.21  TAP  34? .09  RCA  l07 APO  150.66  V?  34.663 

61.60  ETS  3A1.32  7AE  146.60  ETE  76.60  7AC  102.73  ETC  155.44  CLP  -55.23 


22.60  RAO  6567.5  VEl_  1 1_.6_1_9  PTH  2.04  VHP  3.661 


LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

90.00 

6 55 

6 

2462.01 

-24.70 

57.79 

242.07 

104.30 

7 36  10 

90.00 

21  35 

26 

4435.07 

7.55 

185.17 

237.36 

62.63 

22  49  23 

100.00 

a 21 

46 

2162^61 

-25.73 

36.93 

240.76 

205.76 

6 56  9 

100.00 

22  51 

32 

4169.70 

6.50 

166.62 

236.88 

61.23 

24  1 21 

110.00 

9 42 

1 

1931  .52 

-20.47 

16.06 

259.78 

109,77 

10  14  12 

110.00 

23  47 

47 

4013.56 

10.97 

151.77 

235.33  _ 

57.42 

24  54  40 

differential  corrections 

TOE  -.4073  TRA  -.9441  TC3  .0247  0AU  .23?1_ 
ROE  -.5717  RRA-1.5153  RC3  1 .2746  FAU  .10063 
FOE  3.0664  FRA  7.4023  FC3-6.3970  6SP  10356 

BOE  .7020  6RA  1 .7654  0C3  1.2749  FSP  -3625 

LAUNCH  DATE  NOV  30  1966 

HELIOCENTRIC  CONIC 

RL  147.52  LAL  -.00  LOL  67.66  VL  27.614 

RP  J06.67  LAP  -.21  LOP  259.91  VP  37.642 

RC  66.274  OL  7.51  CP  26.91  7AL  43.41 


MID-COURSE  EXECUTION  ACCURACY 
SCJ  iei9.ijCR  27^,6  SC3  1165.6 
,9412J»^  ^?999LRTF  -.9406 
SOB  3166.5  ^3  -.0676  Rl 3 -.9956 
SCI  3130.5  SC2  475.6  THA  59.97 

flight  TIME  166.00 


DPA  35.93  RAP  5,02  ECC  1 .2241 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

1662.0  -22.49  49.61 

3635.1  3.62  176.47 

1562.6  -23.32  2^-96 

3569 -7_  4.5_9  160-01 

1331.5  -25-51  6.95 

3413.6  6.59  _ 145.41 

0R8IT  OE TERM iWat ION  ACCURACT 

ST  774.6^^  1142.1  SS  1992.5 

CRT  .9976  CRS  .9966  CST  .9996 

LSA  2423 . 1 MSA  52 . 9 SSA  15.3 

ELI  1379.3  EL2  44.1  ALF  55.66 

ARRIVAL  DATE  HAY  17  1969 


DISTANCE  446.355  - . 

CAJ.  4.96  A7l  09.00  HCA  192.06  SM A 129.4(5  ECC  .16410  I_NC  .9978  VI  30.202 

CAP  -2.(^  ATP  90.96  T>L  153.2P  TAP  345.25  RCA  l06.1f  APO  150.63  V2  34.673 

2AP  63.66  ETS  347.61  2AE  155.44  EtE  02.56  /AC  104.02  ETC  157.76  CLP  -60.39 


VHL  3.696 

OLA  16.64 

20.27  RAO  6567.5 

VEL  11.621 

PTH  2.04 

VHP  3.490 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A/MTH 

IfiJ  TIME 

5 51  50 

2672.66 

'27.42 

72.59 

240.09 

97.37 

6 36  23 

22  10  30 

4225.79 

.07 

173.42 

235.50 

61.70 

23  29  4 

7 22  36 

2379.97 

-20.63 

50.06 

240.69 

90.90 

0 2 16 

23  30  33 

3993.72 

1.94 

155.76 

234.90 

60.16 

24  37  7 

0 51  40 

2101.31 

-31 .70 

20.96 

239.97 

103.31 

9 26  41 

0 21  55 

3045.15 

4.67 

142.00 

233.29 

56.10 

1 26  0 

DPA  29.35  RAP  6.96  £CC  I .??*& 


90-00 
90.00 
lOO.DO 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE  -.3334  TRA  -.7?56  fCV-.ll76  6AU  ,1963 
ROE  -.5639  RRA-1.2421  RC3  I ,0792  FAU  .12057 
FOE  4.4260  FRA  6.5674  FC3-7.64a3  6SP  6761 

eOE  .6551  BRA  1.4305  BC3  1 .0056  FSP  -4405 


CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

2072.7 

-26 . 1 1 

64,17 

3625.6 

-2.92 

166.79 

1760.0 

-27.09 

42.40 

3393.7 

-2.04 

149.24 

1501.3 

-29.62 

20.44 

3245.1 

.J6 

1 36 ' 56 

MID-COURSE  EXECUTION  ACCURACY 
SCI 
RRT 
SC6 
SCI 


ORB  I T OE  TERMINA  rrON  accuracy 


SCR  2332 .1503 

1425.0 

ST 

625.4 

SR 

1062,1 

SS 

2427,0 

RRF  -.9990  RTF 

-.9133 

CRT 

.9996 

CRS 

.9963 

CST 

,9903 

R23  -.0924  R13 

-.9947 

LSA 

2721.3 

MSA 

62.3 

SSA 

14.6 

SC2  463.0  THA 

62.31 

ELI 

1232.5 

El2 

14.7 

alf 

59.51 

LAUNCH  DATE  NOV  30  1968 


HELIOCENTRIC  CONIC 


Flight  time  ito.oo 
distance  452.776 


RL 

147.52 

LAL 

-.00 

LOL 

‘ 67, 

.06 

VL 

27.1 

929 

GAL 

4, 

.92 

A7L 

06 

.A9 

HCA 

195, 

.23 

RP 

106.70 

LAP 

-.40 

LOP 

263 

■ 06 

yp 

37.1 

644_ 

CAP 

-1 

.62 

A/P 

91 

.45 

TAL 

153 

.16 

RC 

70.456 

Cl 

11.31 

GP 

22 

.66 

2AL 

44 

.10 

TAP 

67 

.66 

EtS 

351 

.97 

/AE 

159 

.63 

PLANETOCENTRIC  CONIC 

.04 

C3 

13,632 

VML 

3-719 

CL  A 

20 

•1^ 

RAL 

16 

.73 

RAD 

6567.5 

YEL 

iV. 

628 

PTH 

2 

ARRIVAL  date  MAY  19  1969 


129.50  ECC  .16304  INC  2 . 5066  VJ  3D.. 20? 
346.39  RCA  106.39  APO  150.6?  v?  34.66? 
69.63  TAC  103.93  ETC  159.65  ClP  -65.67 


LNCH  a/mth  lnch  time  l-i  time 


5 6 54  2613.75 

22  49  14  4090,15 

6 43  13  2509.61 

0 1 32  3669.52 

8 19  14  2209.22 

0 42  0 3742.66 


90.00 
90.00 
100.00 
100.00 
no. 00 
110.00 

differential  corrections 
TDE  -.2224  TRA  -.5049  TC3  -.2769 
RCE  -.5290  RRA-1 .06511  <*<^3  .9439 

FOE  5.5216  FRA  9.4501.  FC3-6.5324 
BOE  .5736  BRA  1.1 767  8C3  . 9636 

LAUNCH  DATE  NOV  30  1 966 

HELIOCENTRIC  CONIC 
RL  147,52  LAL  -.00  LOL  67,66 

RP  106.73  LAP  -.56  LOP  266-25 

RC  72.672  CL  13.79  CP  19.7] 

Planetocentric  conic.  _ . 

C3  1 4 .016  VHL  3 . 744  pLA  I22 744 
LNCH  A/MTH  lnch  TIME  L-I  TIME 

90.00  4 i$>  26  2919.72 

90-00  23  13  34  39#9l^ 

100.00  6 14  11  2604.57 

100.00  0 22  27  3760  .^6 

110.00  7 56  13  2285.35 

110.00  0 56  54  5672.35 

differential  corrections 

TOE'  - .0616  TRA  -.2753  TC3  -.4573 
ROE  -.4670  RRA  -.9395  RC3  -6411 
FOE  6.4361  FRAID.1379  FC3-9.I647 
BDE  .4936  BRA  .9790  BCy  .9574 


INJ  LAT 
-26.23 
-3.50 
-29.64 
-2.27 
-33.19 
,76 

BAU  .1019 
FAU  .13633 
0SP  7442 
FSP  -5059 


INj  RT  ASC 


3.266  OPA  24.71  RAP  7,23  ECC  1 .2276 
INJ  A/MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 


62.63 

240.95 

92.31 

5 55  46 

2213.7 

-27.61 

_74_._22 

165.65 

235.11 

61 .68 

23  57  24 

3490.1 

'7.24 

159.16 

60.36 

240.06 

94.06 

7 25  3 

1909.6 

-26.76 

51. 67 

146.95 

234 .43 

60.19 

1 6 1 

3269.5 

-6.22 

142.39 

37.00 

240.39 

96.71 

6 56  3 

1609.2 

-31 .63 

26.21 

137.44 

232.54 

55.62 

I 44  23 

3142.7 

-3.73 

131 .23 

mid-course  ExecDtion  accuracy 
SCT  9^.d  S(S?  2052.2  SC3  1624.5 
_RRT  .6363  RRF  -.9961  RTF  -.6364 
see  2249.ff  R23  -.0645  R13  -.9945 
SCI  2199.7  SC2  467.9  THA  66.38 

Flight  TIME  172.00 


DISTANCE  459.179 

VL  27\041  CAL  4.91  A/L  ' 66.[6  HtA  196.40  SNA  129.59 

yP  3t.644  CAP  -1.16  A2^  91  .t5  TALT53.10  TAP  351.50 

/AL  44.65  t^P  72.29  EtS  355:13  /AE  r62:n  ETE  100.63 


Ral  17.71 
INJ  LAT 
-26.26 
-6.69 
-29.69 
-5.27 
-33.62 
-1.93 

BAU  . 1 794 
FAU  .14636 
eSP  6259 
FSP  -5566 


RAO  656T.6 
INJ  long 
90.56 
160.21 
67.41 
144.03 
42,94 
133,77 


VEL  11.636  PTH  2.04  VHP  3.106 
INj  Rt  A5C  INJ  A/MTH  INJ  TIME 


sf 

423.4 

SR 

969.2 

SS 

’2736.7 

CRT 

.9976 

CRS 

.9975 

CST 

.9914 

LSA 

2932.6 

MSA 

62.0 

SSA 

12.6 

ELI 

1057.3 

El2 

25.6 

alf 

66.4  3 

arrival 

CATE 

MAY 

21  1969 

ECC 

.16224 

INC 

1 .6427 

VI 

30.202 

RCA 

106 .56 

APO 

150.61 

V2 

34  .653 

7AC 

103.01 

ETC 

161  .17 

CLP 

-71  .15 

DPA 

21.10 

RAP 

6.56 

ECC 

1 .2307 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2A1 .00 
235.16 
241 .02 
234.36 
240.79 
252.31 


66.43 

62:42 

90.30 
60.53 

95.31 
55.66 


5 25  6 

24  2d  4 

6 57  35 

1 25  27 
8 34  16 
1 56  6 


MId-CdURSE“  E«CUTICN  ACCURACY 
SCT  503:T  SCR  1036.3  SC3  1763.0 
RRT  .54/5  RRF  -.9960  RTF  -.5424 
SC0  1926.0  R23  -.0517  R13  -.9955 
SCI  106579  SC2  400.7  THA  79.4? 


2319.7  -26.20  61  .91 

3390,0  -10.33  153.43 

2004.6  -29.52  56,63 

3260.4  -9.16  137.40 

1665.3  -32.71  33.67 

3072.3  -6.40  127.53 

ORBIT  DETERMINATION  ACCURACY 

ST  165.7  SR  679.6  SS  2970.6 

CRT  .9609  CRS  .9962  CST  .9344 

LSA  3102.3  MSA  97.1  SSA  II  .6 

ELI  697.5  El2'  '50.4  ALF  76.50 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  • 


LAUNCH  CATE  NOV  30  1968 


heliocentric  conic 


Flight  time  i7a.oo 
DISTANCE  465.558 


arrival  cate 


RL 

147.52  LAL  -.00  LOL 

67.86 

Vl 

27.851 

gal 

4.90 

AZL 

87.92 

RP 

108.76  LAP  -.77  LOP 

269.42 

VP 

37.643 

GAP 

-.75 

AZP 

91.94 

RC 

74.919  GL  15.52  GP 

17.46 

ZAL 

45.05 

ZAP 

77.42 

ETS 

357.52 

PLANETOCENTRIC  CONIC 

C3 

14.203  VHL  3.769  CLA 

24.06 

RAL 

17.02 

RAD 

6567.6 

VEL 

11.644 

LNCH  AZMTH  LNCH  TIME  L- 

I time 

INJ  LAT 

INJ 

LONG 

INJ 

RT  A SC 

90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 10  6 

23  34  25 

5 51  22 

0 39  46 
7 38  55 

1 8 AZ 


3005.94 
3909.60 
2679.43 
3711 .34 
234^.96 
3620.58 


-27.95 
-9.20 
-29 . 79 
-7.57 
-34.09 
-3.90 


DIFFERENTIAL  CORRECTIONS 
TCE  .0835  TRA  -.C 
ROE  -.4402  RRA  -.f 
FOE  7.1558  FRA10.( 

60E  .4481  6RA  .f 


TC3 

-.6531 

BAU 

.1905 

RC3 

.7614 

FAU 

.15793 

FC3- 

'9.6259 

BSP 

5338 

BC3 

1 .0032 

FSP 

-6035 

96.86  241.05 

155.64  235.47 

72.97  241.18 

140.20  234.60 

47.41  241.17 

131.06  232.34 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  511.8  SCR  1653.6  SC3  1900.8 

RRT  -.3366  RRT  -.9949  RTF  .3470 

see  1731.0  R23  .0196  R13  -.9948 

SCI  1663.4  5C2  479.1  THA  96.49 


201 .58 

SMA 

129 

.66 

ECC 

.161 

170 

153.00 

TAP 

354 

.58 

RCA 

108. 

.69 

163.01 

ETE 

114 

.52 

ZAC 

101 

.56 

2.04 

VHP 

2. 

999 

DPA 

18 

.05 

1 AZMTH 

INJ  TIME 

PO 

CST  ■ 

TIM 

85.29 

5 

0 

12 

2405 

.9 

63.10 

24 

39 

35 

3309 

.6 

87,46 

6 

36 

1 

2079 

.4 

61  .00 

I 

41 

37 

3111 

.3 

92.67 

8 

17 

58 

1743 

.0 

56.01 

2 

9 

3 

3020 

.6 

INJ 


2 LAT 
28.31 
12.73 
29.83 
11.38 
33.35 
-8.34 


HAV 

23 

1969 

VI 

30 

.202 

VP 

34 

.844 

CLP 

-76.80 

ECC 

1 .1 

2338 

INJ 

2 

LONG 

88 

.22 

148.74 
64.17 
133.48 
^ 38.25 
124,78 


ORBIT  OETERMINA 
ST  129.0  SR 
CRT  -.7629  CRS 
LSA  3235.6  MSA 
ELI  796.4  EL2 


TICN  ACCURACY 
790.2  5S  3136.9 
.9944  CST  -.8259 
108.9  SSA  11  .6 
82.8  AlF  97.18 


LAUNCH  DATE  NOV  30  1 968 


flight  time  176.00 


ARRIVAL  CATE  MAY  25  1969 


HELIOCENTRIC  CONIC 
RL  147,52  LAL  '.00  LOL  67.86 

RP  108.78  LAP  -.95  LOP  272.59 

RC  77.194  CL  16.80  CP  15.66 

PLANETOCENTRIC  CONIC 


DISTANCE  471.916 

VL  27.858  CAL  4.91  87.74  HCA  204.75  SMA  129.71  ECC  .16141  INC  2.2640  VI  30.202 
VP  37.640  CAP  -.33  A7P  92.06  TAl  152,87  TAP  357.62  RCA  108.77  APO  150.64  V2  34.835 
7AL  45.33  7AP  82.84  ETS  359.38  7AE  162.44  ETE  128.51  7AC  99.78  ETC  163.50  CLP  -82.56 


C3  I4.4(XJ 

VHL  3.795 

OLA  25.26 

RAL  16.56 

RAO  6567.6 

VEL  11.653 

PTH  2.05 

VHP 

2.929 

OPA  15.36 

RAP  3.85 

ECC  1.2370 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 47  33 

3080.50 

-27.42 

102.25 

241.10 

82.64 

4 

38  54 

2480.5 

-28 . 1 6 

93.66 

90.00 

23  53  18 

3841.12 

-11.28 

151.68 

235.97 

63.85 

24 

57  19 

3241  .1 

-14.70 

144 .68 

100.00 

5 32  41 

2741 .58 

-29.52 

77.57 

241.35 

85.05 

6 

18  22 

2141  .6 

-29.89 

68.79 

100.00 

0 54  47 

3655.26 

-9.41 

137.05 

234.98 

61  .49 

1 

55  43 

3055.3 

-13.14 

130.25 

110.00 

7 25  27 

2388.77 

-34.18 

50.99 

241.56 

90.56 

8 

5 15 

1788.8 

-33.72 

41  .77 

110.00 

I 18  31 

3580.84 

-5.41 

128.98 

232.55 

56.20 

2 

18  12 

2980.8 

-9.82 

122,66 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

.2675 

TRA 

.2121 

TC3  -.8622 

BAU 

.2126 

ROE  -.3920 

RRA  -.7582 

RC3 

.6901 

FAU 

,16366 

FOE  7.7014 

FRA 10. 9482 

FC3-9.8395 

BSP 

4819 

eoE 

.4746 

BRA 

.7873 

6C3  ] 

1.1044 

FSP 

-6331 

LAUNCH  DATE  NOV  30  1 968 


SCT  846.6  SCR  1492.4  SC3  1979.8 
RRT  -.8153  RRT  -.9923  RTF  .8276 
see  1715.8  R23  .1007  R13  -.9877 

SCI  1658.0  SC2  441.3  THA  116.87 

FLIGHT  TIME  178.00 


ST 

418.1 

SR 

703.5 

SS 

3253.6 

CRT 

-.9511 

CRS 

.9916 

CST 

- .9828 

LSA 

3352.9 

MSA 

118.4 

SSA 

11  .5 

ELI 

810.6 

EL2 

112.1 

ALF 

1 20 . 11 

ARRIVAL 

DATE 

MAT 

27  1969 

HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67.86 

RP  108.81  LAP  -1.13  LOP  275.75 

RC  79.493  Gl  17.75  GP  14.15 

PLANETOCENTRIC  CONIC 


VL  27.863  gal 
VP  37.636  GAP 
7Al  45.49  7AP 


DISTANCE  478.252 

4.94  A7L  87.59  HCA  207.92  SMA  129.74  ECC  .16136  INC  2.4061  VI  50.202 

.09  A7P  92.13  TAL  152.7]  TAP  .63  RCA  108.81  APO  150.68  V2  34.827 

88.41  ETS  .84  7AE  160.66  ETE  140.54  7AC  97,80  ETC  164.36  CLP  -88.36 


C3  14.613 

VHL  3.823 

CLA  26.19 

RAL  16.28 

RAO  6567.6 

VEL  11.662 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 27  24 

3148.33 

-26 . 74 

107.10 

241 .17 

90.00 

0 15  7 

3779.81 

-13.09 

148.10 

236.60 

100.00 

5 16  56 

2795.17 

-29.14 

81  .51 

241.57 

100,00 

1 8 15 

3608.21 

-10.92 

134.38 

235.49 

110.00 

7 14  45 

2426.54 

-34.16 

53.94 

241 .99 

110,00 

1 26  55 

3549.60 

-6.59 

127.33 

232.88 

differential  CORRECTIONS 
TOE  .4642  TRA  .4637 
ROE  -.3411  RRA  -.6852 
FOE  8.0379  FRA  11. 0674 
eOE  .5761  BRA  .8273 

LAUNCH  DATE  NOV  30  1 968 


heliocentric  CONIC 
RL  147.52  LAL  -.00  LOL  67.86 

RP  106.83  LAP  -1.30  LOP  278.92 

RC  81.813  GL  18.48  GP  12.84 

PLANETOCENTRIC  CONIC 


PTH  2.05  VHP  2.892  OPA 
INJ  A7MTH  INJ  TIME 
80,30  4 19  52 

64,67  1 18  6 

83.02  6 3 31 

62.00  2 8 23 

88.81  7 55  12 

56.38  2 26  5 

MIO-COURSE  EXECUTION  ACCURACY 


12.91  RAP  2.14  ECC  1 .24D5 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2548.3 

-27.80 

98.59 

3179.8 

-16.40 

140.98 

2195.2 

-29.80 

72.77 

3008.2 

-14.58 

127.50 

1826.5 

-33.95 

44.70 

2949.6 

-10.97 

120.97 

TC3-1 

: .0748 

BAU 

.2432 

SCT 

1326.4  SCR 

1342.3 

SC3 

2015.0 

ST 

RC3 

.6280 

FAU 

.16673 

RRT 

-.9193  RRF 

-.9884 

RTF 

.9345 

CRT 

FC3-9.8773 

BSP 

4960 

see 

1887.0  R23 

.1318 

R13 

-.9818 

LSA 

BC3  1 .2448 

FSP 

-6536 

SCI 

1848.6  Sep 

379.0 

THA 

134.63 

ELI 

ORBIT  DETERMINATION  ACCURACY 

734.0  SR  616.0  SS  3314.0 


CRT  -.9640  CRS 
447.4  MSA 
949.8  EL2 


.9872  CST  -.9939 
126.6  SSA  11.5 
126.6  AlF  140.18 


FLIGHT  TIME  180.00 
DISTANCE  484.566 

VL  27.867  GAL  4.97  A7L  87.48  HCA  211 .08  SMA  129.77 

VP  37.632  GAP  .50  47P  92.16  TAL  152.52  TAP  3.60 

7Al  45.56  ZAP  94.02  ETS  2.01  ZA£  158.07  ETE  149.80 


ARRIVAL  date  MAY  Z9  1969 


ZAC 


C3  14.851 

VHL 

3.854 

OLA  26.93 

RAL  16.13 

RAO  6567.6 

VEL  U.672 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

8 30 

3213.20 

-25.91 

111 .67 

241.27 

90.00 

0 

32  51 

3722.12 

-14.75 

144,67 

237.38 

100.00 

5 

3 26 

2842.69 

-28.70 

84.97 

241 .84 

100.00 

1 

20  36 

3567.87 

-12.20 

132.06 

236.11 

110.00 

7 

6 12 

2458.53 

-34.09 

56.43 

242.48 

110.00 

1 

34  19 

3524.79 

-7.53 

126.01 

233.31 

differential  CORRECTIONS 
TOE  .6671  TRA  .7J47  TC3-1 .2855  BAU  .2793 

ROE  -.2891  RRA  -.6193  RC3  .57J4  FAU  .16682 

FOE  8.1763  FRAU. 0006  FC3-9.7246  BSP  57]7 

80E  .7271  BRA  .9457  BC3  1.4067  FSP  -6622 


78.16 

65.55 
81  .24 
62.50 
87.33 

56.56 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1840.1  SCR  1202.1  SG3  2008.6 
RRT  -.9464  RRT  -.9629  RTF  .9665 
see  2197.9  R23  .1172  R13  -.9824 

SCI  2173.2  SC2  328,8  THA  147.43 


TH  2.05  VHP  2.885  OPA 
INJ  AZMTH  INJ  TIME 

4 2 3 

1 34  53 

5 50  48 

2 20  4 

7 47  10 
2 33  4 


.16154 

INC 

2.5213 

Vl 

30.202 

108.80 

APO 

150.73 

V2 

34.820 

95.75 

ETC 

165.05 

CLP 

-94.12 

: 10.65 

RAP 

.37 

ECC 

1 .2444 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2613.2 

-27.28 

103.27 

3122.1 

-17.92 

137.43 

2242.7 

-29.61 

76.29 

2967.9 

-15.79 

125.11 

1858.5 

-34.09 

47.19 

2924.8 

-11.87 

119.62 

ORBIT  OETERMINA 
ST  1054.8  SR 
CRT  -.9615  CRS 
LSA  3527.1  MSA 
ELI  1173.2  El2 


TION  ACCURACY 
530.0  SS  3326.4 
.980Z  CST  -.9968 
133.7  SSA  11.5 
131  .0  AlF  153.86 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ‘VOL  4.  1968-69 


LAUNCH  CATC  NOV  30  1968 


Flight  timc  \62.oo 


arrival  CATC  MAi^  31  1969 


HCuIOCCNTfflC  CCWIC 

Rl  147. 5?  LAL  -.00  LOL  67.86  VL  27.868 

RP  108.85  LAP  -1.47  LOP  282.08  VP  37.626 

RC  84.153  Gl  19.03  GP  11.68  7Al  45.54 

PlANCTOCCnTRIC  conic 


distance  490.857 

GAL  5.03  A/L  87.38  HCA  214.25  SMA  129.77  CCC  .16196  INC  2.6171  vj  30.202 

GAP  .91  A7P  92.16  TAL  152.29  TAP  6.54  RCA  108.75  APO  150.79  V2  34.813 

7AP  99.55  ETS  2.94  7AC  155.04  ETE  156.59  7AC  93.75  ETC  165.58  ClP  -99.76 


C3  15.118 

VHL  3.888 

ClA  27.52 

RAl  16.10 

RAC  6567.6  VEL  11.683  PTH  2.05 

VHP  2.905 

OPA  8.58 

RAP  358.64 

ECC  1 .2488 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

Inj  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 49  38 

3279.18 

'24.91 

116.24  241.40 

76.08 

3 44 

18 

2679.2 

-26.58 

107.97 

90.00 

0 51  29 

3664 , 1 3 

'16.35 

141.16  238.31 

66.55 

1 52 

33 

3064.1 

-19.38 

133.80 

100.00 

4 51  42 

2885.73 

'28.21 

88.08  242.19 

79.68 

5 39 

47 

2285.7 

'29.35 

79.46 

100.00 

1 32  7 

3532.81 

'13.29 

130.04  236.82 

62.98 

2 31 

0 

2932.8 

'16.81 

123.01 

no. 00 

6 59  22 

2486 . 1 7 

'33.98 

58.59  243.03 

86.07 

7 40 

48 

1886.2 

'34.15 

49.34 

no. 00 

I 40  56 

3505.14 

-8.26 

124.97  233.84 

56.71 

2 39 

21 

2905.1 

-12.59 

118.54 

ciffcrential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .8706 

TRA  .9613 

TC3-1 .4875 

BAU  .3184 

SCT  2352.6  SCR 

1072.3  SC3  1965.4 

ST  1369.8 

SR  447.7 

SS  3299.4 

RCE  -.2375 

RRA  -.5597 

RC3  .5183 

FAU  .16376 

RRT  -.9516  RRT 

-.9751  RTF  , 

.9794 

CRT  -.9506 

CRS  .9683 

CST  -.9979 

FOE  8.1394 

FRAIO.7738 

FC3'9.3776 

0SP  6874 

see  2585.4  R23 

.0893  R13  ' 

.9853 

LSA  3597.6 

MSA  140.2 

SSA  11.5 

BCE  . 9024 

BRA  1.1124 

6C3  1.5752 

FSP  '6583 

SCI  2567.7  SG2 

302.0  THA  156.20 

Eli  1435.0 

EL2  132.6 

AlF  162.59 

launch  OATC  NOV  30  1968 


Flight  time  i84.od 


arrival  CATE  JUN  2 1969 


heliocentric  conic 


DISTANCE  497.127 


Rl  147.52 

LAL 

-.00 

LOL  67.86 

VL  27.867 

CAL  5.09 

AZL  87.30 

HCA 

217.42 

SMA 

129.77 

ECC  .16261 

INC  2.6984 

VI 

30.202 

RP  108.87 

LAP 

-1 .64 

LOP  285.24 

VP  37.620 

CAP  1,32 

AZP  92.14 

TAL 

152.02 

TAP 

9.43 

RCA  108.67 

APO  150.87 

V2 

34.807 

RC  86 . 508 

CL 

19.44 

CP  10.63 

ZAL  45,44 

ZAP  104.93 

ETS  3.68 

ZAE 

151.82 

ETE 

i6i:52 

ZAC  91 .87 

ETC  165.96 

CLP 

-105 . 19 

PLANETOCENTRIC  CONIC 

C3  15.420 

VHL 

3.927 

OLA  28 .00 

RAl  16.18 

RAO  6567.6 

VEL  n.696 

PTH 

2.06 

VHP 

2.952 

OPA  6.71 

RAP  357.04 

ECC 

1 .2538 

LNCH  AZMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  azmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

28  20 

3354.38 

'23.58 

121.35 

241.48 

73.85 

3 24  15 

2754.4 

-25.57 

113.24 

90.00 

1 

13  23 

3597.82 

'18.10 

137,08 

239.44 

67.84 

2 

13  21 

2997.8 

-20.95 

129.57 

100.00 

4 

41  26 

2925.31 

'27.69 

90.91 

242.61 

78.27 

5 

30  11 

2325.3 

-29.03 

82.36 

100.00 

1 

42  59 

3502.12 

'14.24 

128.24 

237.62 

63.44 

2 41  21 

2902.1 

'17.69 

121.15 

110.00 

6 

53  59 

2510.43 

'33.85 

€0.47 

243.67 

64.96 

7 

35  50 

1910.4 

'34.18 

51  .24 

110.00 

1 

46  55 

3489.77 

'8.83 

124,15 

234.46 

56.84 

2 

45  5 

2889.8 

'13.14 

117.69 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCUHACV 

TOE 

1 .0698 

TRA 

1.2008 

TC3'1 

.6741 

BAU 

.3584 

SCT  2846.5 

SCR 

954.1 

SC3 

1892.6 

ST 

1671 .0 

SR 

371  .3 

SS 

3241 .1 

ROE 

-.1874 

RRA 

-.5064 

RC3 

.4686 

FAU 

.15786 

RRT 

-.9466  RRT 

-.9639  RTF 

.9855 

CRT 

-.9293 

CRS 

.94  79 

CST 

- .9985 

roe 

7.9572 

FRA10.422J 

FC3-8.8624 

0SP 

8220 

SC6 

300?. 1 

R23 

.0653 

R13 

-.9880 

LSA 

3662.5 

MSA 

146.0 

SSA 

11.5 

BCE 

1 .0861 

BRA 

1 .3032 

BC3  1.7584 

FSP 

'6427 

SCI 

?98T.fl 

SC2 

293.0 

THA 

162.22 

Eli 

1706.5 

El2 

134.3 

alf 

168.26 

LAUNCH  DATE  NOV  30  1968 


Flight  tine  186.00 


arrival  CATC  JUN  4 1969 


HClIOCCNTRIC  conic 


distance  503.374 


Rl 

147.52 

LAL 

-.00 

LOL 

67. 

.86 

VL 

27. 

.865 

gal 

5.17 

AZL 

87, 

.23 

HCA 

220, 

.58 

SMA 

129, 

.75 

ECC 

.16349 

INC 

2.7687 

V] 

30.202 

RP 

108 .89 

LAP 

'1  .80 

LOP 

288, 

.41 

VP 

37, 

.614 

GAP 

1 .72 

AZP 

92 

.10 

TAL 

151 

.71 

TAP 

12. 

,29 

RCA 

108. 

.54 

APO 

150.96 

V2 

34  .802 

RC 

88.877 

CL 

19.73 

GP 

9, 

.69 

ZAL 

41 

5.27 

ZAP 

no. 07 

ETS 

4. 

.27 

ZAE 

148 

.60 

ETE 

165. 

,10 

ZAC 

90. 

.19 

ETC 

166.22 

ClP' 

■110.37 

PLANETOCCNTRIC  conic 


C3  15.762 

VHL  3.970 

CLA  28.39 

RAL  16.35 

RAO  6567.6 

VEL  n.7ll 

PTH  2.06 

VHP  3,021 

DPA  5.03 

RAP  355.61 

ECC  1 .Z594 

LNCH  AZMTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

87.95 

1 34  23 

3536.62 

-20.99 

133.78 

241 .14 

70.44 

2 33  20 

2936.6 

'23.46 

125.97 

92.05 

2 8 41 

3425.48 

-20.97 

125.64 

241 .14 

70.42 

3 5 46 

2825.5 

-23.45 

117.84 

JOO.OO 

4 32  27 

2962.11 

-27.16 

93.51 

243.12 

77.00 

5 21  49 

2362 , 1 

-28.68 

85.04 

100.00 

1 53  18 

3475.22 

-15.05 

126.66 

238.51 

63.86 

2 51  14 

2875.2 

'18.44 

119.51 

no. 00 

6 49  51 

2531 .99 

-33.71 

62.14 

244.39 

83.98 

7 32  3 

1932.0 

'34.18 

52, 9Z 

no. 00 

1 52  23 

3478.12 

'9.27 

123.52 

235.16 

56.95 

2 50  21 

2878.1 

-13,56 

117.05 

CIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDT  1.2623  TRA  1.4324  TC3-1 .8385 
RCE  -.1399  RRA  -.4592  RC3  .4222 
FOE  7.6696  FRA  9.9853  FC3-8.2089 
BCE  1 .2700  BRA  1 .5042  0C3  1 .8864 

LAUNCH  CATE  NOV  30  1968 

HELIOCENTRIC  CONIC 
RL  147.52  UAL  '.00  LOL  67.86 
RP  108.90  LAP  '1.96  LOP  291.57 
RC  91 .256  GL  19.93  CP  8.84 
PLANETOCENTRIC  CONIC 
C3  16.148  VHL  4.018  OLA  28.70 


LNCH  A7MTH 
85.11 
94.89 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

1 11  48 

2 33  16 

4 24  37 
2 3 8 

6 46  50 
I 57  25 


L'l  time 

3618.41 

3354,67 

2996.53 

3451 .78 

2551 .31 

3469.76 


6AU  .3975 
FAU  .14946 
6SP  9604 
FSP  -6165 


VL  27.861 
VP  37.606 
7AL  45.03 

RAl  16.60 
INJ  LAT 
'21 .08 
'21 .07 
'26.61 
'15.75 
'33.56 
'9.58 


SCT  3312.1  SCR  848.9  SG3  1798.5 
RRT  -.9344  RRF  '.9484  RTP  .9887 
SC6  3419.2  fi23  .0484  R13  -.9899 
SCI  3406.5  SC2  294.1  THA  166.43 

flight  TIME  188.00 

DISTANCE  509.599 
5,27  A2L  87.17  HCA  223.74  SMA  1 
2.12  A2P  92.05  TAL  151.37  TAP 


GAL 
GAP 

ZAP  114,94  ETS  4,74  ZAE  145.48  £TE  167.75  ZAC 


RAO  6567.6  VEL  11.727  PTH  2.07  VHP  3.112 

iNj  long  inj  rt  asc  inj  azmth  inj  time 


139.81 

120.49 

95.92 

125.27 

63.63 

123.07 


241 .86 
241.85 
243.71 
239.49 
245.20 
235.94 


70.06 

70.05 

75.85 

64.26 

83.11 

57.03 


12  7 
29  II 
14  34 
0 40 
29  21 
55  15 


ST 

1953.8 

SR 

303.2 

SS 

3161  .3 

CRT 

-.8904 

CRS 

.9114 

CST 

-.9988 

LSA 

3725.6 

MSA 

151  .4 

SSA 

n .6 

ELI 

1972.4 

EL2 

136.7 

alf 

172.09 

ARRIVAL 

DATE 

JUN 

6 1969 

ECC 

.16459 

INC 

2.8305 

VI 

30.202 

RCA 

108.37 

APO 

151  .07 

V2 

34.797 

ZAC 

88.75 

ETC 

166.39 

CLP 

-115.26 

OPA 

3.56 

RAP 

354 .40 

ECC 

I .2657 

PO  ^ 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3018.4 

- 

Z3.61 

1 32.02 

2754.7 
2396,5 

2851 .8 
1951  .3 

2869.8 


'23.60 

-28.29 

-19.08 

-34.15 

-13.85 


112.70 
87.52 
I 18-07 
54  .43 
116.59 


differential 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCORACy 

TOE 

1 .4435 

TRA 

1.6529  TC3-J.98I6 

BAU 

.4356 

SCT 

3740.6 

SCR 

756.5 

SC3 

1688.6 

ST 

2210.9 

SR 

244  .4 

SS 

3059.3 

ROE 

-.0947 

RRA 

-.4172  RC3  ^3817 

FAU 

.14018 

RRT 

-.9148 

RRF 

-.9271 

RTF 

.9906 

CRT 

-.8189 

CRS 

.84  38 

CST 

-.9990 

FOE 

7.2916 

FRA 

9.4783  FC3-7.5154 

BSP 

10983 

SOB 

3816.3 

R23 

.0370 

RI3 

-.9912 

LSA 

3779.2 

MSA 

156.5 

SSA 

1 1 .6 

eoE 

1 .4466 

BRA 

1 .7048  6C3  2.0180 

FSP 

'5861 

SCI 

3804.5 

SC2 

300.4 

THA 

169.45 

ELI 

2220.0 

El2 

139.7 

AlF 

174 .81 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69* 


LAUNCH  cate:  NOV  30  1968 


flight  TIMe  190.00 


AffffIVAL  CATC  JUN  8 1969 


HELIOCENTRIC  CONIC 


Rl 

147.52 

LAL 

-.00 

lOl 

67.86 

VL 

27.855 

gal 

RP 

108.92 

LAP 

-2. 11 

LOP 

294.73 

VP 

37.598 

CAP 

RC 

93.644 

CL 

20.05 

OP 

8.08 

ZAL 

44.73 

ZAP 

DISTANCE  515.80J 

5.38  A/L  87.11  HCA  226.91  SMA  129.68  ICC  .16593  INC  2.8855  vj 

2.52  A7P  91.97  TAL  150.99  TAP  17.90  ffCA  108.17  APO  151.20  V2 

19.52  ETS  5.11  7AE  142.55  ETE  169.73  7AC 


30.202 
34 .793 

87.58  ETC  166.48  ClP-119.85 


planetocentric  conic 


C3  16.581 

VHt  4 .072 

CL A 28.96 

RAL  16.93 

RAC  6567.7 

VEL  11.746 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

83.67 

1 1 28 

3662  .04 

-21 .12 

143.03 

242.67 

96.33 

2 46  13 

3323.14 

'21.11 

118.18 

242.67 

100.00 

4 17  54 

3028.75 

-26.05 

98.16 

244.39 

100.00 

2 12  28 

3431 .66 

-16.34 

124.07 

240.54 

110.00 

6 44  48 

2568.77 

-33.41 

64.97 

246.11 

110.00 

2 2 4 

3464.41 

-9.78 

122.79 

236.79 

OIFFEffENTIAL  CORRECTIONS  MIO'i 

TOE  1.6136  TRA  1 .8642  TC3-2.0997  6AU  .47 J 7 SOT 

ROE  -.0528  RRA  -.3806  RC3  .3454  FAU  ,13002 

FOE  6.8683  FRA  8.9451  FC3-6.7886  dSP  12297  SC6 

60E  1.6145  BRA  1.9027  6C3  2 A 280  fSP  -5519  SCI 


PTh  2.07  VHP 
INJ  A7MTH 
69.72 
69.70 
74.80 
64.61 
82.35 
57.08 

COURSE  EXECUTION  ACCURACY 
4131.2  SCR  677.7  S03  1571.6 
-.8874  RRF  -.8986  RTF  .9917 
4186.4  R23  .0295  R13  -.9920 

4174.9  SG2  309.1  THA  171.67 


3.221  CPA  2.30  RAP  353.43  ECC  1.2729 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 2 30 

3062,0 

-23.69 

1 55  .25 

3 4J  37 

2723.1 

-23.68 

110.41 

5 8 23 

2428.8 

-27.88 

89.83 

3 9 40 

2831  .7 

-19.62 

1 16.82 

7 27  37 

1968.8 

-34.11 

55.79 

2 59  48 

2864  .4 

-14.05 

1 16.29 

ORBIT  determination  ACCURACY 
ST  2442.6  SR  198.3  SS  2946.2 

CRT  -.6901  CR5  .7202  CST  -.9991 

LSA  3828.8  MSA  161.3  SSA  11.7 

ELI  2446.4  EL?.  143.3  ALF  176.78 


LAUNCH  OATE  NOV  30  1968 


flight  TIME  192.00 


ARRIVAL  cate  JUN  ID  1969 


HELIOCENTRIC  CONIC 

67.86 
297.89 
7.39 

Planetocentric  conic 


RL 

147 

.52 

LAL 

-.00 

RP 

108 

.93 

LAP 

-2.25 

RC 

96.038 

GL 

20-10 

DISTANCE  521.979 

VL  27.848  CAL  5.50  A7L  87.06  HCA  230.07  SMA  129.64  ECC  .16749  INC  2.9352  Vl  30.202 

VP  37.590  CAP  2.92  A7P  91.89  TAL  150.58  TAP  20.65  RCA  107.92  APO  151.35  V2  34.789 

7AL  44.38  7AP  123.79  ETS  5.42  7A£  139.83  ETE  171.22  7AC  86.68  ETC  166.51  ClP-124.1I 


C3  17.068 

VHL  4.131 

OLA  29.16 

RAL  17. 32 

RAO  6567.7 

VEL  11.767 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

82.73 

0 55  28 

3693 . 1 5 

'21 .10 

145.32 

243.58 

97.27 

2 55  25 

3305.32 

-21 .09 

116.86 

243.58 

100.00 

4 12  17 

3058.79 

-25.50 

100.22 

245.17 

100.00 

2 21  16 

3414.92 

-16.82 

123.06 

241.67 

no. 00 

6 43  41 

2584.64 

-33.26 

66.18 

247.10 

110.00 

2 6 22 

3461 .83 

-9.87 

122.65 

237.72 

OIFFERENTJAL  CORRECTIONS 
TOE  1.7722  TRA  2.0674  TC3-2.1927 

ROE  -.0139  RRA  -.3490  RC3  .3133 

FOE  6.4256  FRA  8.4U0  FC3-6.D625 

BOE  1.7723  BRA  2.0967  BC3  2.2150 

LAUNCH  OATE  NOV  30  1968 


HELIOCENTRIC  CONIC 
RL  147.52  LAL  -.00  LOL  67.86  VL 

RP  108.94  LAP  -2.39  LOP  301 .05  VP 

RC  98.436  CL  20.08  CP  6.78  7AL 

PLANETOCENTRIC  CONIC 


6AU  . 5054 
FAU  .11952 
BSP  13527 
FSP  -5155 


TH  2.08  VHP 
INJ  A7MTH  INJ 
69.40 
69.38 
73.85 
64.92 
8)  .63 
57.11 

KIO-COURSE  EXECUTION  ACCURACY 
SCT  4483.8  SCR  612.1  SC3  1453.3 
RRT  -.8514  RRF  -.8619  RTF  .9925 
see  4525.4  R23  .0243  R13  -.9925 

SCI  4514.1  SC2  318.9  THA  173.34 

Flight  time  194,00 
DISTANCE  528.133 


3.349 
TIME 
I 57  1 

3 50  30 
5 3 16 

3 18  11 
7 26  45 
344 


CPA 


1.23  RAP  352.70  ECC  i ,2809 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3093.2 

-23. 7^ 

137.56 

2705 . 3 

-23.71 

109,10 

2458.8 

-27.47 

91  .97 

2814.9 

-20.06 

115.77 

1984.6 

-34,06 

57.03 

2861 .8 

'14.14 

116.14 

ORBIT  determination  ACCURACY 
ST  2648.5  SR 
CRT  -.4 

LSA  3874.1  MSA 
ELI  2649.7  EL2 


27.840  CAL 
37.582  CAP 


3.32  A7P 


43.97  ZAP  127.76  ETS 


91  .79  TAL  150.13  TAP  23.36  RCA 
5.68  7AE  137.34  ETE  172.57  ZAC 


C3  17.612 

VHL  4.197 

CLA  29.32 

RAL  17.79 

RAO  6567.7 

VEL  11.790 

PTH  2.08 

VHP  3.492 

OPA  .35 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

82.07 

0 52  5 

3717.20 

'21 .04 

147.07 

244.58 

69.10 

1 54  2 

3117.2 

97.93 

3 2 29 

3295.80 

-21 .02 

116.13 

244.58 

69.08 

3 57  25 

2695.8 

100.00 

4 7 50 

3086.42 

-24.96 

102.09 

246.05 

73.00 

4 59  17 

2486.4 

100.00 

2 29  25 

3401 .81 

-17.20 

122.27 

242.87 

65.17 

3 26  7 

2801  .8 

110.00 

6 43  23 

2599.15 

-33.11 

67.29 

248.20 

80.99 

7 26  43 

1999.2 

110.00 

2 10  22 

3461 .84 

-9.87 

122.65 

238.72 

57.11 

3 8 3 

2861  .8 

SR 

167.6 

SS 

2827.3 

CRS 

.5128 

CST 

-.9991 

MSA 

165.9 

SSA 

1 1 .8 

EL2 

147.2 

alf 

178.27 

UVAL 

DATE 

JUN 

12  1969 

INC 

2.9804 

Vl 

30.202 

APO 

151  .52 

V2 

34 .787 

ETC 

166,51 

clp- 

-128  .07 

RAP 

352.22 

ECC 

1 .2898 

INJ 

2 LAT 

INJ 

2 LONG 

-23.69 

-23.68 

-27.05 

-20.41 

-34.00 

-14.14 


139.32 
108.39 
93.92 
1 14.94 
58 .16 
116.15 


DIFFERENTIAL  CORRECTIONS 
TOE  1.9201  TRA  2.2646  TC3-2.2607  0AU  .5365 

ROE  ,0220  RRA  -.3219  RC3  .2850  FAU  .10903 

FOE  5.9836  FRA  7.8956  FC3-5.3596  BSP  14655 

BOE  1,9202  BRA  2.2874  6C3  2.2785  FSP  -4784 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4800.6  SCR  558.6  SC3  1337.8 
RRT  -.8063  RRT  -.8162  RTF  .9926 
SC6  4833.0  R23  .0205  R13  -.9927 

SCI  4821.8  SC2  329,0  THA  174.61 


ORBIT  DETERMINATION  ACCURACY 


ST  2829.6  SR 
CRT  -.1893  CRS 
LSA  3915.1  MSA 
ELI  2829.8  EL2 


154.3  SS  2706.7 
.2288  CST  -.9992 

1 70 . 4 SSA  11.9 
151  .5  AUF  179.41 


LAUNCH  DATE  NOV  30  1968 


flight  TIME  196.00 


ARRIVAL  CATE  JUN  14  1969 


heliocentric  CONIC 


RL 

147.52 

LAL 

-.00 

LOL 

67.86 

VL 

27.831 

RP 

108.94 

LAP 

-2.52 

LOP 

304.21 

VP 

37.573 

RC 

100.837 

GL 

20,00 

CP 

6.23 

ZAL 

43.51 

Planetocentric  conic 

C3 

18.220 

VHL 

4.268 

OLA 

29.43 

RAL 

18.31 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

81  .61 

0 

50 

35 

3736.62 

'20.92 

98.39 

3 

8 

10 

3292.19 

-20,91 

100.00 

4 

4 

41 

3111 .25 

'24.46 

100.00 

2 

36 

46 

3392.79 

-17.46 

110.00 

6 

43 

53 

2612.49 

-32.97 

110.00 

2 

14 

3 

3464.31 

-9.78 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0602  TRA  2.4590  TC3-2.3009  BAU  .5640 

ROE  .0550  RRA  -.2986  RC3  *2594  FAU  .09851 

FOE  5.5633  FRA  7.4089  FC3-4.6809  BSP  15632 

BOE  2.0609  BRA  2.477)  6C3  2.3154  FSP  -4403 


DISTANCE  534.264 

CAL  5.80  47l  86.98  HCA  236.39  SHA  129.51  ECC  .I7l33 

CAP  3.73  A7P  91.67  TAL  149.64  TAP  26.03  RCA^  107.32 

ZAP  131.44  ETS  5.90  ZAE  135.08  ETE  173.26  ZAC  85.70 


INC  3.0220 
APO  151 .70 
ETC  166.50 


Vl  30.202 
V2  34 . 78  5 
ClP-131 .74 


RAO  6567.7  VEL  11.815  PTH  2.09  VHP  3.649  OPA  -.35  RAP  351  .98  ECC  1.2998 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


148.45 

245.68 

68.81 

1 

52 

115.82 

245.67 

68.80 

4 

3 

103.77 

247.03 

72.26 

4 

56 

121 .72 

244.13 

65.34 

3 

33 

68.30 

249.39 

80.41 

7 

27 

122.78 

239.79 

57.08 

3 

11 

MID-COURSE  EXECUTION  ACCURACY 
SCT  5086.2  SCR  516-0  SG3  1228.4 
RRT  -.7524  RRF  -.7617  RTF  .9926 
SC6  5112.3  R23  .0175  R13  -.9927 

SCI  5101.1  SC2  338.9  THA  175.62 


52 

5136.6 

'23.62 

140.73 

2 

2692.2 

-23.61 

108.09 

32 

251)  .2 

'26.65 

95.65 

18 

2792.8 

-20.64 

114.37 

25 

2012.5 

'33.94 

59.20 

48 

2864 . 3 

-14.05 

1 1 6 . 28 

ORBIT  DETERMINATION  ACCURACY 

ST  2990.6 

SR 

156.7 

SS 

2590-4 

CRT  .1001 

CRS 

-.0605 

CST 

-.9992 

LSA  3955.8 

MSA 

174  .6 

SSA 

12.0 

ELI  2990.6 

EL2 

155.9 

alf 

.30 

JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


launch  cate  NOV  30  1966 


rtJCHT  TIME  196.00 


arrival  cate  JUN  16  1969 


heliocentric  conic 

Rl  147. 5?  LAL  -.00  LOt  67.66  VL  ?7.6?0 

RP  106.95  LAP  -2.64  LOP  307.37  VP  37.564 

RC  103.240  CL  19.67  GP  5.75  7AL  43.00 

planetocentric  conic 


DISTANCE  540.366 

GAL  5.96  A7L  66.94  MCA  239.55  5MA  129.44  ECC  .17361  INC  3.0607  VI  30.202 

GAP  4.14  A2P  91.55  TAL  149.13  TAP  26.66  RCA  106.97  APO  151.91  V^  34.764 

7AP  134.85  ET5  6.10  2AE  133.03  ETE  173.96  7AC  65.59  ETC  166.47  CLP-135.M 


C3  16.696 

VHL 

4.347 

CLA  29.51 

RAL  16.69 

RAO  6567.6  V£t  11 .644 

PTH  ?.10 

VHP  3.619 

OPA 

1 -.69 

RAP  351 .96 

ECC 

1.31 10 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  A7MTH 

INJ  tik: 

PO 

CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

61.31 

0 

50  34 

3752.66 

-20.76 

149.56  246.66 

66.54 

1 53 

6 

3152.7 

-23.50 

141  ,86 

96.69 

3 

12  49 

3293.24 

-20.75 

115.63  246.66 

66.53 

4 7 

43 

2693.2 

-23.46 

106.13 

100.00 

4 

3 0 

3132.65 

-24.01 

105.20  246.13 

71.63 

4 55 

13 

2532.6 

-26.29 

97,14 

100.00 

2 

43  4 

3366.51 

-17.56 

121.46  245.43 

65.43 

3 39 

32 

2766.5 

-20,75 

114.10 

110.00 

6 

45  4 

2624.60 

-32.62 

69.23  250.67 

79.67 

7 ?6 

49 

2024.6 

-33.67 

60.15 

110.00 

2 

17  29 

3469.12 

-9.60 

1?3.04  240.93 

57.03 

3 15 

16 

2669.1 

-13.68 

116.55 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

toe  2.1690 

TRA 

2.6491 

TC3-2.3234 

BAU  . 5900 

SCT  5336.9  SCR 

462.7  SC3  11?5.1 

ST 

3126.9 

5R  1 70  .0 

SS 

2473.2 

ROE  .0661 

RRA 

-.2762 

RC3  .237? 

FAU  .06696 

RRT  -.6906  RRF  - 

.6993  RTF 

► 99?6 

CRT  .3292 

CRS  -.2917 

CST 

-.9992 

FOE  5.1559 

FRA 

6.9509 

FC3-4.0756 

eSP  16564 

see  5360.7  R?3 

.0150  R13 

.99?6 

LSA  3966.3 

MSA  176,8 

SSA 

12.2 

BOE  2.1907 

BRA 

2.6637 

BC3  2.3355 

FSP  -4056 

SCI  5349.3  SC? 

346.4  THA  176.41 

ELI 

3127.4 

EL2  160.5 

AUF 

J ,03 

LAUNCH  DATE  NOV  30  1966 


Flight  time  200.00 


arrival  date  JUN  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  546.447 


RL  147.52 

LAL  - .00 

LOt  67,66 

VL  27,609 

GAL  6.17 

A7L  66.90 

HCA  242.71 

SMA 

129.36 

ECC  .17615 

INC  3.0970 

VI 

30.202 

RP  106.95 

LAP  -2.75 

LOP  310.54 

VP  37.555 

GAP  4.55 

ATP  91.4? 

TAL  146.56 

TAP 

31  .29 

RCA  106.57 

APO  152.15 

V2 

34.763 

RC  105.643  GL  19.69 

Planetocentric  conic 

GP  5.32 

7Al  4?, 46 

2AP  136.01 

ETS  €.?6 

7AE  131,20 

ETE 

174.52 

7AC  65.71 

ETC  166.43 

CLP 

-136.26 

C3  19.650 

VHL  4.433 

DLA  29.56 

RAL  19.52 

RAO  6567.6 

VEL  11.676 

PTH  2,11 

VHP 

4.003 

OPA  -1 .26 

RAP  352. U 

ECC 

1 .3234 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61 .14 

0 51  44 

3766.21 

-20.56 

150.49 

246.13 

66.26 

1 

54  30 

3166.2 

-23.33 

142.62 

96.66 

3 16  40 

3296,20 

-20.55 

116.11 

246.12 

66.27 

4 

11  36 

2696.2 

-23.32 

106.44 

100.00 

4 3 0 

3149.96 

-23.63 

106.34 

249.35 

71  .14 

4 

55  30 

2550.0 

-25.99 

96.34 

100.00 

2 46  5 

3369.66 

-17.55 

121.53 

246.76 

65.40 

3 

44  35 

2769.7 

-20.72 

114.16 

110.00 

6 46  56 

2636.23 

'32.66 

70.09 

252.05 

79.36 

7 

30  52 

2036.2 

-33.60 

61  .04 

110.00 

2 20  39 

3476.17 

-9,34 

123.4? 

242.13 

56.97 

3 

16  35 

2676.2 

-13.63 

116.94 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.3099 

TRA 

2.6363 

TC3-2.3256 

BAU 

.6136 

SCT 

5563.6 

SCR 

457.3 

SG3 

1029.5 

ST 

3243.2 

SR 

169.1 

SS 

2360.0 

ROE 

.1154 

RRA 

-.2604 

RC3  .2173 

FAU 

.06002 

RRT 

-.6226  RRF 

-.6305 

RTF 

.9924 

CRT 

.4661 

CRS 

-.4512 

CST 

-.9992 

FOE 

4.7752 

FRA 

6.5267 

FC3-3.5255 

BSP 

17409 

SC6 

5562.3 

R23 

.0129 

R13 

-.9924 

LSA 

4011 .3 

MSA 

162.6 

SSA 

12.3 

BOE 

2.3126 

BRA 

2.6503 

BC3  2.3356 

FSP 

-3734 

SCI 

5570.9 

SC2 

357.4 

THA 

177.06 

ELI 

3244.5 

El2 

165.2 

ALF 

1 .63 

LAUNCH  CATE  NOV  30  1966 


Flight  time  202.00 


ARRIVAL  CATE  JUN  20  1969 


HELIOCENTRIC  CONIC 
RL  147.52  LAl  -.00  LOt  67.66 

RP  106.95  LAP  -2.66  LOP  313.70 

RC  106.045  CL  19.47  GP  4.93  7AL 

planetocentric  CONIC 


DISTANCE  552.496 

VL  27.796  CAL  6.36  A7L  66.67  HCA  245.67  5MA  129.27  ECC  .17695  INC  3.1312  VJ  30.202 

VP  37.546  CAP  4.96  A7P  91.26  TAL  146.00  TAP  33.66  RCA  106.14  APO  152.41  V2  34.76  3 

41.67  7AP  140.94  ET5  6.47  7AE  129.55  ETE  174.97  7AC  66.03  ETC  166.40  ClP-141.20 


C3  20.466 

VHL  4 . 526 

ClA  29.56 

RAL  20.20 

RAO  6567,6 

VEL  11.911 

PTH  2.12 

VHP  4.197 

OPA  -1.54 

RAP  352.52 

ECC  1.3372 

LNCH  ATM TH 

LNCH  TIME 

L-TTrMT 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .09 

0 54  0 

3777.5? 

-20.32 

151 .23 

249.46 

66-04 

1 56  56 

3177.5 

-23.12 

143.56 

96.91 

3 19  47 

3306.76 

-20.31 

116.64 

249.47 

66.03 

4 14  54 

2706.6 

-23.11 

106.99 

100.00 

4 4 46 

3162,76 

-23.35 

107.19 

250.70 

70.76 

4 57  31 

2562.6 

-25.75 

99.22 

100.00 

2 51  40 

3396.75 

-17,34 

121.96 

246.12 

65.27 

3 46  17 

2796.6 

-20.54 

114.62 

1 lO.OO 

6 49  25 

2646.92 

-32.55 

70.90 

253.52 

76-92 

7 33  31 

2046.9 

-33.73 

61  .66 

110.00 

2 23  33 

3465.37 

-9.00 

123.91 

243.39 

56.66 

3 21  39 

2665.4 

-13.30 

117.45 

differential  CORRECTIONS 

MID- 

'COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

2.4242 

TRA 

3.0290 

TC3-2.3096 

BAU 

.6349 

SCT 

5763.9 

SCR 

436.3  SC3 

94?.  0 

ST 

3342.1 

SR 

210.4 

SS 

2252.4 

RCE 

.1431 

RRA 

-.2446 

RC3  .1992 

FAU 

.07l7j 

RRT 

-.5505 

RRF 

-.5575  RTF 

.9921 

CRT 

.5692 

CRS 

'.5569 

CST 

-.9992 

FOE 

4.4?46 

FRA 

6.1443 

FC3-3.0303 

BSP 

16171 

SCB 

5760.6 

R23 

.0109  R13 

-,9922 

LSA 

4031 .4 

MSA 

166.7 

SSA 

12.4 

BOE 

?,4?64 

BRA 

3.0366 

BC3  2.3161 

FSP 

-3432 

SCI 

5769.0 

SC? 

365.6  THA 

177.59 

Eli 

3344 .4 

El2 

169.9 

alf 

2.13 

LAUNCH  DATE  NOV  30  1966 


flight  TIME  204.00 


arrival  CATE  JUN  22  1969 


HELIOCENTRIC  CONIC 


DISTANCE  556.521 


RL  147.52 

LAL 

-.00 

LOL  67.66 

VL  27.763 

GAL  6.6l 

A7L  66.64 

HCA 

249.04 

SHA 

129.16 

ECC  .16204 

INC  3.1636 

VI 

30.202 

RP  106, 9A 

LAP 

-2.95 

LOP  316.66 

VP  37.537 

GAP  5.39 

AZP  91.13 

TAL 

147.40 

TAP 

36.43 

RCA  105.66 

APO  152.69 

V2 

34 .764 

RC  110.446 

GL 

19.22 

CP  4.59 

7AL  41.?4 

ZAP  143.67 

ETS  6.65 

ZAE 

126.06 

ETE 

175.34 

ZAC  66.55 

ETC  166.36 

CLP 

'143.92 

Planetocentric  conic 

C3  21.419 

VHL 

4.626 

OLA  29.56 

RAL  20.91 

RAO  6567.9 

VEL  11.950 

PTH 

2.13 

VHP 

4.404 

DPA  -1 .67 

RAP  353.06 

ECC 

1 .3525 

LNCH  A2MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61 .13 

0 

57  13 

3787.04 

-20.04 

151 .61 

250.91 

67.60 

2 

0 20 

3167.0 

-22.66 

144.19 

96.67 

3 

22  17 

3316.60 

-20.03 

117.40 

250.90 

67.79 

4 

17  36 

2716.6 

-22.67 

109.76 

100.00 

4 

6 24 

3171  .11 

-23.16 

107.74 

252.16 

70.55 

5 

I 15 

2571  .1 

-25.60 

99.79 

100.00 

2 

53  48 

3409.76 

-16.97 

122.75 

249.50 

65.02 

3 

50  36 

2609.6 

-20.20 

115.44 

110.00 

6 

5?  27 

2656.96 

-32.41 

7i  .65 

255.06 

76.49 

7 

36  44 

2057.0 

-33.66 

62.64 

IIO.OO 

2 

26  14 

3496.65 

-6.56 

124.52 

244. 7| 

56.76 

3 24  31 

2696.6 

-12.69 

1 16.07 

differential  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.5326  TRA  3.2230  TC3-2.2767  BAU  .6540 
ROE  .1696  RRA  -.2304  RC3  .1626  FAU  .06409 
FDE  4.1029  FRA  5.7956  FC3-2.5'905  BSP  16656 
BOe  2.5365  BRA  3.2312  6C3  2.2640  FSP  -3153 


SCT  594?, 6 SGR  4?4.5  SG3  662.3 
RRT  -.4764  RRF  -.4624  RTF  .9916 
5C6  5957.9  R23  .0091  R13  -.9916 

SCI  5946.2  SC2  373.0  THA  176.04 


ST  3425.0  SR  232.0  5S  2150.1 

CRT  .6561  CRS  -.6276  CST  .9992 

LSA  4046.1  MSA  190.4  S5A  12.5 

Eli  3426.4  El2  174.5  Air  2.56 


264 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


fcUNCH  CATE  NOV  30  1968 

Flight  time  206.00 

arrival  cate 

JUN 

24  1969 

heliocentric 

conic 

DISTANCE  564.514 

RL  147.52 

LAL  -.00 

LOL  67.86 

VL  27.769 

CAL  6.86 

AZL  86,80  HCA 

252.20 

SMA 

129.08 

ECC  .18541 

INC  3.1950 

VI 

30.202 

RP  108.94 

LAP  -3.04 

LOP  320.03 

VP  37.528 

CAP  5.82 

ATP  90.98  TAL 

146.76 

TAP 

38.96 

RCA  105.15 

APO  153.01 

V2 

34  . 786 

RC  112.844 

CL  18.92 

CP  4.28 

7Al  40.59 

ZAP  146.21 

ETS  6,85  TAE 

126.75 

ETE 

175.65 

TAC  87.23 

ETC  166.36 

CLP 

-146.45 

PLANETOCENTRIC  CONIC 

C3  22.454 

VHL  4 , 739 

ClA  29.52 

RAl  21 .67 

RAO  6567.9 

VEL  11.993  PTH 

2.14 

VHP 

4.622 

OPA  -1.70 

RAP  353.76 

ECC 

1 .3695 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

1 A7HTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81  .28 

1 1 22 

3794.82 

-19.72 

152.25 

252.42 

67.57 

2 

4 36 

3194.8 

-22.59 

144 .66 

98.72 

3 24  10 

3333.64 

-19.71 

118.37 

252.41 

67.56 

4 

19  44 

2733.6 

-22.58 

110.78 

100.00 

4 13  33 

3175.60 

-23.06 

108. 0; 

253.79 

70.43 

5 

6 29 

2575.6 

-25.51 

100.10 

100.00 

2 54  39 

3428.09 

-16.44 

123.85 

250.89 

64.68 

3 

51  48 

2828.1 

-19.72 

116.59 

IID.OO 

6 56  1 

2666.53 

'32.28 

72-37 

256.72 

78.09 

7 

40  27 

2066.5 

-33.58 

63.38 

110.00 

2 28  41 

3509.92 

-8.08 

125.22 

246.09 

56.67 

3 

27  11 

2909.9 

-12.41 

118 .80 

DIFFEfTCNTlAL  CORRZCUOHS  MIO-COUffSE  EXECUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACY 

TOE  ^.6396  TRA  3.4^45  TC3-2.2^4J  BAU  .6695  SCT  6105-1  SCR  414.7  SC3  790.5  ST  3496.9  SR  P52.8  SS  2056.0 

ROE  .1952  RRA  -.2174  RC3  .1669  FAU  .05682  RRT  -.4021  RRF  -.4068  RTF  .9914  CRT  -7052  CRS  -.6766  CST  -.9992 

FOE  3.8146  FRA  5.4863  FC3-2.1906  BSP  19411  SOB  6H9-2  R23  .0072  R13  -.9914  LSA  4059.7  MSA  194.0  SSA  12.7 

60E  2.6468  BRA  3.4314  BC3  2.2304  FSP  -2884  SCI  6107.4  SC2  379-6  THA  178.43  ELI  3501  .4  EU2  179.0  AUF  2.93 

LAUNCH  DATE  NOV  30  1 968  FLIGHT  TIME  208.00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  570.474 

RL  147.52  LAL  -.00  LOl  67.86  VL  27.754  CAL  7.13  A7L  86.77  HCA  255.36  SMA  128.98  ECC  .18910  INC  3.2252  VJ  30.202 

RP  108.93  LAP  -3.12  LOP  323.19  VP  37.520  CAP  6.26  ATP  90.82  TAL  146.11  TAP  41.47  RCA  104.59  APO  153.37  V2  34.789 

RC  115.239  CL  18.60  CP  4,01  TAL  39.90  TAP  148.58  ETS  7.07  TAE  125.57  ETE  175.91  TAC  88.07  ETC  166.34  ClP-148.81 

PLANETOCENTRIC  CONIC 

C3  23.605  VHL  4.859  OLA  29.46  RAL  22.45  RAO  6568.0  VEL  12.041  PTH  2.15  VHP  4.851  OPA  -1.63  RAP  354.60  ECC  1.3885 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .52 

1 6 21 

3801 .03 

-19.36 

152.55 

254.00 

67.36 

2 9 42 

3201  .0 

-22.26 

144.99 

98.48 

3 25  26 

3351.78 

-19.35 

119.56 

253.99 

67.34 

4 21  18 

2751  .8 

-22.25 

112.00 

100.00 

4 19  59 

3177,19 

-23,02 

108.14 

255.51 

70.38 

5 12  56 

2577.2 

-25.48 

100.20 

100.00 

2 54  30 

3450.86 

-15.77 

125.21 

252.31 

64.28 

3 52  1 

ZSbO.9 

-19.11 

118.01 

IlO.OO 

7 0 3 

2675.68 

-32.15 

73,05 

T58.45 

77.71 

7 44  38 

2075.7 

-33.51 

64  .08 

110.00 

2 30  56 

3525.13 

-7.51 

126.03 

247.53 

56.55 

3 29  41 

2925 . 1 

-11.86 

119.64 

differential  CCRRECTIONS  MIO-COURSE  execution  ACCURACY  ORBIT  OETERMINA TION  ACCURACV 

TOE  2.7394  TRA  3.6289  TC3-2.1646  BAU  .6848  SCT  6246.4  SCR  408.0  SG3  724.8  ST  3551.6  SR  272.7  SS  1964.5 

ROE  .220l’  RRA  -.2051  RC3  .1526  FAU  -05053  RRT  -.3289  RRF  -.3325  RTF  .9910  CRT  .7388  CRS  -.7il6  CST  -.9992 

FOE  3.5468  FRA  5.2020  FC3-1 .8532  BSP  19986  SCB  6259.7  «23  .0056  R13  -.9910  LSA  4063.1  MSA  197.4  SSA  12.7 

80E  2.7482  BRA  3.634  7 6C3  2.1700  FSP  -2653  SCI  6247.8  SC2  385.3  THA  178.76  ELI  3557.3  El2  183.5  AlF  3.25 


LAUNCH  DATE  NOV  30  1968  FLIGHT  TIME  210.00  ARRIVAL  CATE  JUN  2fl  1969 

HELIOCENTRIC  CONIC  distance  576.399 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.739  CAL  7.42  ATL  86.75  MCA  258.52  SMA  128.87  ECC  .19311  INC  3.2545  VI  30.202 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.511  CAP  6.71  ATP  90.65  TAL  145.43  TAP  43.95  RCA  103.98  APO  1 53.75  V2  34.792 

RC  117.630  CL  18.24  OP  3.77  TAL  39.19  TAP  150.81  ETS  7.30  TAE  124.51  ET£  176.13  TAC  89.04  ETC  166.34  CLP-151.D4 

PLANETOCENTRIC  CONIC 

C3  24.886  VHL  4.989  DLA  29.37  RAL  23.27  RAO  6568.0  VEL  12.094  PTH  2.16  VHP  5.093  OPA  -1.47  RAP  355.56  ECC  I .4096 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .86 

I 12  16 

3805.46 

-18,97 

152.70 

255.65 

67.15 

2 15  41 

3205.5 

-21 .90 

145.18 

98.14 

3 26  2 

3373.27 

-18.95 

120.97 

255.64 

67.13 

4 22  15 

2773.3 

-21 .89 

113.45 

100.00 

4 27  21 

3176.86 

-23.03 

108.11 

257.34 

70.39 

5 20  18 

2576.9 

-25.49 

100.18 

100.00 

2 53  37 

3477.11 

-14.99 

126.77 

253.75 

63.83 

3 51  35 

2877.1 

-18.39 

119.63 

IID.OO 

7 4 30 

2684.52 

-32.02 

73.70 

260.27 

77.34 

7 49  15 

2084.5 

-33.43 

64  .76 

110.00 

2 32  57 

3542.21 

-6.87 

126.94 

249.01 

56.43 

3 31  59 

2942. T 

-1 1 .24 

120.57 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.8367  TRA  3.8418  TC3-2.0922  BAU  .6976  SCT  6372.5  SCR  403.6  SC3  665.5  ST  3595.3  SR  291.1  SS  1878.9 

RCE  .2446  RRA  -.1932  RC3  .1390  FAU  .04471  RRT  -.2578  RRF  -.2602  RTF  .9905  CRT  .7633  CRS  -.7373  CST  -.9992 

FOE  3.3046  FRA  4.9475  FC3-1.5553  BSP  20490  SCB  6385.3  R23  .0040  R1 3 -.9905  LSA  4062.1  MSA  200.7  SSA  12.8 

BCE  2.8472  6RA  3.8467  6C3  2.0968  FSP  -2440  SCI  6373-4  SC2  389.9  THA  179.06  ELI  5602.2  El2  187.7  AlF  3.55 

LAUNCH  DATE  NOV  30  1 968  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUN  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  582-286 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.722  CAL  7.74  ATL  86.72  HCA  261  .68  SMA  128.76  ECC  .19748  INC  3.2831  VI  30.202 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.503  GAP  7.18  ATP  90.48  TAL  144.73  TAP  46.42  RCA  103.33  APO  154.18  V2  34.796 

RC  120.015  CL  17.86  CP  3.55  TAL  38.46  TAP  152.91  ETS  7.56  TAE  123.55  ETE  176.32  TAC  90.12  FTC  166.33  ClP-153.13 

PLANETOCENTRIC  CONIC 


C3  26.312 

VHL 

5.130 

Ola  29.26 

RAL  24.10 

RAO  6568. 

.1  VEL  J2.153 

PTH  2.18 

VHP  5. 

.346 

OPA  -1 .24 

RAP  356.62 

ECC 

1 .4  330 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

82.30 

1 

19  7 

3807.95 

-18.54 

152.70 

257.37 

66.95 

2 22 

35 

3207.9 

-21 .50 

145 .20 

97.70 

3 

25  51 

3398.32 

-18.52 

122.63 

257,36 

66.93 

4 22 

29 

2798.3 

-21 .49 

115.14 

100.00 

4 

35  24 

3175.42 

-23.06 

108.02 

259.25 

70.43 

5 28 

19 

2575.4 

-25.52 

100.08 

100.00 

2 

52  15 

3506.08 

-14.12 

128.48 

255.24 

63.37 

3 50 

41 

2906.1 

-17.58 

121  .40 

IID.OO 

7 

9 22 

2693.16 

-31 .89 

74.34 

262.16 

76.98 

7 54 

15 

2093.2 

-33.35 

65.42 

IlO.OO 

2 

34  47 

3561  .10 

-6.16 

127.94 

250.55 

56.31 

3 34 

8 

2961 . 1 

-10.54 

121 .59 

IIFFERENTIJU 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.9320 

TRA 

4.0640 

TC3-2.0097 

BAU  .7083 

SCT 

6484.7  SCR 

400.9  SC3 

611.9 

ST  3628.5 

SR  308 . 1 

SS 

1798.8 

RCE  .2687 

RRA 

-.1814 

RC3  .1261 

FAU  .03941 

RRT 

-.1893  RRF  - 

.1905  RTF 

.9901 

CRT  .7816 

CRS  -.7566 

CST 

-.9992 

FDE  3.0853 

FRA 

4.7193 

FC3-1 .2966 

BSP  20947 

SOB 

6497.0  R23 

.0024  R13  - 

.9901 

LSA  4056.4 

MSA  203.7 

SSA 

12.8 

80E  2.9443 

BRA 

4.0681 

6C3  2.0136 

FSP  -2247 

SCI 

6485.1  SC2 

393.6  THA  179.33 

ELI  3636.5 

EL2  191.7 

ALF 

3.81 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATC  NOV  30  1968  FlIOHT  TIMC  214.00  ARRIVAL  CATE!  JUL  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  588.13? 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.706  CAL  8.08  A7t  86.69  HCA  264.85  SMA  128.64  ECC  .2022?  INC  3.3113  V1  30.202 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.495  CAP  7.66  A7P  90.30  TAL  144.02  TAP  48.87  RCA  102.63  APO  154  .65  V2  34.800 

RC  122.394  CL  17.45  CP  3.36  7Al  37.71  7AP  154.90  ETS  7.85  7AE  122.69  ETE  176.50  7AC  91.32  ETC  166.33  CLP-155.11 

Plane tocentric  conic 


C3  27.903 

VHL 

5.282 

CLA  29.13 

RAL  24.96 

RAO  6568. 

1 VEL  12.218 

PTH  2.20 

VHP  5.613 

OPA  -.93 

RAP  357.78 

ECC 

1 .4592 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

82.87 

1 

27  2 

3808 .08 

-18.07 

152.49 

259.15 

66.76 

2 30 

30 

3208. J 

-21 .06 

145.04 

97.13 

3 

24  46 

3427.36 

'18.05 

124.56 

259.14 

66.74 

4 21 

54 

2827.4 

-21 .05 

117. 10 

100.00 

4 

43  55 

3173.46 

-23.10 

107.89 

261 .26 

70.49 

5 36 

49 

2573.5 

-25.55 

99.95 

100,00 

2 

50  34 

3537.21 

-13.16 

130.29 

256.76 

62.92 

3 49 

51 

2937.2 

-16.69 

123.28 

110.00 

7 

14  34 

2701 .69 

-31 .76 

74.97 

264.13 

76.63 

7 59 

35 

2101.7 

-33.27 

66.07 

110.00 

2 

36  25 

3581 .75 

-5.38 

129.03 

252.13 

56.19 

3 36 

6 

2981 .7 

-9.78 

122.70 

differential 

. CORRECTIONS 

MID- 

COURSE  execution  ACCURACY 

ORBIT  determination  ACCURACT 

TCE  3.0296 

TRA 

4.3003 

TC3-1 .9136 

8AU  .7151 

SCT  6587.7  SCR 

399.3  SC3 

563.8 

ST  3656.2 

SR  323.5 

SS 

1 726 . 1 

ROE  .2925 

RRA 

-.1695 

RC3  .1138 

FAU  .03435 

RRT 

-.1232  RRF  - 

.1232  RTF 

.9896 

CRT  .7958 

CRS  -.7717 

CST 

-.9992 

FOE  2.8910 

FRA 

4.5185 

FC3-1 .0659 

esp  21280 

see  6599.8  R23 

.0009  BI3  - 

.9896 

LSA  4050.8 

MSA  206 . 5 

SSA 

12.8 

eOE  3.0436 

BRA 

4.3036 

6C3  1 .9170 

FSP  -2061 

SCI 

6587.9  SC2 

396.2  THA  179.57 

ELI  3665.3 

EL2  195.5 

ALF 

4 .04 

launch  date  NOV  30  1 968  FLIGHT  TIME  216,00  ARRIVAL  DATE  JUL  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  593.935 

RL  147.52  LAL  -.00  LOL  67.86  VL  27.688  CAL  8.46  A7l  86.66  HCA  268.01  SMA  128.52  ECC  .20738  INC  3.3393  Vi  30.202 

RP  108.88  LAP  -3.34  LOP  335.87  VP  37.487  GAP  8.15  A7P  90.12  TAL  143.30  TAP  51.31  RCA  101  .87  APO  155.17  V2  34 .805 

RC  124,766  Ol  17.03  CP  3.18  7Al  36.94  7AP  156.78  ETS  8.18  7AE  121.91  ETE  176.65  7AC  92.61  ETC  166.32  ClP-156.98 

PLANETOCENTRIC  CONIC 

C3  29.eaO  VHL  5.448  DLA  28.98  RAL  25.83  RAO  6568.2  VEL  12.290  PTK  2.21  VHP  5.894  OPA  -.57  RAP  359.03  ECC  I .4885 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

83.58 

I 36  13 

3805.12 

'17.56 

152.05 

260.99 

66.58 

2 39  38 

3205.1 

-20.58 

144  .63 

96.42 

3 22  32 

3461  .17 

-17.55 

126.83 

260.99 

66.57 

4 20  13 

2861  .2 

-20.57 

1 19.40 

100.00 

4 52  47 

3171.42 

-23.15 

107.76 

263.33 

70.54 

5 45  38 

2571 .4 

-25.59 

99.81 

100.00 

2 48  39 

3570.11 

-12.13 

132.19 

258.32 

62.47 

3 48  9 

2970 . 1 

'15.72 

125 .25 

110.00 

7 20  4 

2710.20 

-31 .62 

75.60 

266.17 

76.28 

8 5 14 

2110.2 

-33.18 

66 . 72 

110.00 

2 37  51 

3604.10 

-4.53 

130.20 

253.76 

56.08 

3 37  55 

3004.1 

'8.95 

123.90 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.1227  TRA  4.5451  TC3-1 .8160  8AU  .7217  SCT  6675.0  SCR  398.5  SC3  519.8  ST  3670.9  SR  337.5  SS  1655.7 

ROE  .3164  RRA  -,157|  RC3  .1023  FAU  ,0299$  RRT  -.0601  RRF  -.0592  RTF  .9892  CRT  .8068  CRS  -.7835  CST  -.9992 

FOE  2.7106  FRA  4.3346  FC3  -.8745  0SP  21664  SCO  6686.9  R23  -.0005  R13  -.9892  LSA  4035.7  MSA  209.0  S5A  12.8 

8CE  3,1387  0RA  4.5478  6C3  I .8189  FSP  -1902  SCI  6675.1  SC2  397.8  THA  179.79  £l1  3681.1  El2  198.9  AlF  4.P5 


LAUNCH  CATE  NOV  50  1968 


Flight  time  218.00 


ARRIVAL  CATE  JUL  6 1969 


HELIOCENTRIC  CONIC 

RL  147.52  LAl  -.00  LOL  67.86  VL  27.670  CAL 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.479  GAP 


DISTANCE  599.686 

8.86  A7L  86.63  HCA  271.18  SMA  128.40  ECC  .21299  INC  3.3671  Vi  30.202 
8.67  A7P  89.93  TAu  142.56  TAP  53.74  RCA  101.05  APO  155.75  V2  34 .81 1 


RC  127.128  CL  16.58  CP  3.02  7AL  36.17  7AP  158.57  ETS  8.54  7AE  121  .20  ETE  176.80  7AC  93.98  ETC  166.32  ClP-158.77 


PLANETOCENTRIC  CONIC 

C3  31.669  VHL  5.628  DLA  28.80  RAL _ 26.71  RAO  6568.3  VEL  12-371  PTH  2.23  VHP  6.190  CPA  -.15  RAP  .34  ECC  1.5212 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
84.49  147  6 3797.61  -17.03  151.25  262.90  66.41  2 50  24  3197.6  -20.07  143.86 

95,51  3 18  40  3501 .25  -l7.0l  129.53  262-89  66.40  4 17  1 2901 .2  -20.06  122.14 

100.00  5 1 52  3169.58  -23.19  107.64  265.48  70.59  5 54  4l  2569.6  -25.63  99.68 

100.00  2 4 6 36  3604. 5J  -11.04  134,17  259.92  62*04  3 46  40  3004.5  -14.69  127.28 

110.00  72551  2718.76  -31.48  76.23  268-28  75.93  81110  2118.$  -33.09  67.37 

110.00  2 39  6 3628.10  -3.62  131.46  _255.43  55.99  3 39  34  3028.1  -8.06  125.19 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINATION  ACCURACY 


TOE  3-2153  TRA  4 .8029  TC3-1  0AU 
ROE  . 34 02  RRA  - . 1 4 42  RC3  .0914  FAU 
FOE  2.5469  FRA  4.1699  FC3  -.7l04  BSP 
BOE  3.2332  BRA  4.8051  6C3  1.7l53  FSP 

launch  DATE  NOV  30  1 968 


.7262 

SCT 

6750.9 

SCR 

398.3 

SC3 

479.8 

.025^ 

RRT 

.06^ 

RRT 

.0020 

RTF 

.9888 

22022 

see  6762.7 

R23 

.0017 

R13 

.9888 

-1759 

SCI 

6750.9 

SC2 

398.3 

THA 

.00 

flight  time  220.00 


ST 

3677.3 

SR 

350,0 

SS 

1589.9 

CRT 

.8155 

CRS 

-.7929 

CST 

-.9992 

LSA 

4016.0 

MSA 

211  .2 

SSA 

12.7 

Eli 

3688.4 

El2 

202.0 

ALF 

4.45 

arrival 

CATE 

JUL 

8 1969 

heliocentric 

: CONIC 

DISTANCE  605.382 

RL  147.52 

LAL  -.00 

LOL  67.86 

VL  27.652 

CAL  9.29 

A7L  86.60 

HCA  274.34 

SMA  128.27 

ECC  .21908 

INC 

3.3950 

VI 

30.202 

RP  108.84 

LAP  -3.39 

LOP  342.21 

VP  37.472 

CAP  9.21 

A7P  89.74 

TAL  141.82 

TAP  56 

.16 

RCA  100.17 

APO 

156.38 

V2 

34 .818 

RC  129.481 

Cl  16.11 

CP  2.88 

7AL  35.38 

7AP  160.28 

ETS  8.97 

7AE  120.55 

ETE  176 

.93 

7 AC  95.42 

ETC 

166.31 

CLP 

-160.49 

PLANETOCENTRIC  CONIC 

C3  33.900 

VHL  5.822 

OLA  28.61 

RAL  27.60 

RAO  6568.3 

VEL  12.461 

PTH  2.25 

VHP  6. 

503 

DPA  . 52 

RAP 

1 .72 

ECC 

1 .5579 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

iNj 

1 2 LAT 

INJ 

2 LONG 

85.71 

2 0 40 

3782.40 

-16.45 

149.87 

264.85 

66.25 

3 3 

42 

3182.4 

19.52 

142.52 

94  .29 

3 12  11 

3550.76 

-16.43 

132.90 

264.84 

66.24 

4 11 

22 

2950,8 

19.51 

125.55 

100.00 

5 11  5 

3168.15 

-23.22 

107,54 

267.69 

70.63 

6 3 

53 

2568.2 

- 

25.65 

99.59 

100.00 

2 44  27 

3640.24 

-9.89 

136.20 

261.56 

61  .65 

3 45 

7 

3040.2 

- 

13.60 

129.38 

1 10 .00 

7 31  51 

2727.46 

-31.34 

76.86 

270.46 

75.58 

8 17 

19 

2l27-;5 

•33.00 

68.03 

110.00 

2 40  10 

3653.71 

-2.64 

132.80 

257.14 

55.91 

3 41 

4 

3053.7 

-7.10 

126.55 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACv 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.3099 

TRA  5.DT74 

TC3-1 .6035 

BAU  .7277 

SCT  6818.4  SOR 

398.3  SG3  ■ 

443.6 

ST  3678.0 

SR 

361  .0 

SS 

1529.3 

ROE  .3641 

RRA  -.1304 

RC3  .0811 

FAU  .02228 

RRT 

.0584  RRF 

.0607  RTF 

.9884 

CRT  .8225 

CRS 

-.8007 

CST 

' .9993 

FOE  2.4001 

ERA  4.0240 

FC3  -.5690 

BSP  22329 

see  6830.0  R23 

.0028  R13 

.9884 

LSA  3993.9 

MSA 

213.0 

SSA 

12.6 

BOE  3.3299 

BRA  5.0791 

0C3  1.6056 

FSP  -1626 

SCI  6818.4  SC2 

397.6  THA 

.20 

ELI  3690.0 

El2 

204.6 

Ale 

4.63 

286 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATE  DEC  I 196fl 


flight  time  70.00 


ARRIVAL  CATE  FEB  9 1969 


HELIOCENTRIC  CONIC 


RL 

147.50 

LAL 

-.00 

LOL 

68.67 

VL 

15.602 

gal 

RP 

107.56 

LAP 

1 .55 

LOP 

103.51 

VP 

30.193 

GAP 

RC 

88.659 

GL 

1 .96 

GP 

-.49 

TAL 

63.96 

TAP 

distance 

30.50  A7L  67,26  HCA 


34.67  SMA  65,26  ZCC  .80786  INC  2 .722^  VI 


-52.37  A7P  87.76  TAL  I7J.58  TAP  206.25  RCA 
35.22  ETS  177.72  7AE  132.08  ETE  185.71  7AC 


16.39  APO  154.18  V2 
54.81  ETC  160.56  CLP 


30.207 

35.232 

35.21 


PLANE TOCENTRIC  CONIC 


C3  349.029 

VHL  18.682 

OLA  3.75 

RAL  3,72  RAO  6571 .9 

VEL  21 .687 

PTH  3.22 

VHP 

29. 

.134 

OPA  -16.55 

RAP  322.26 

ECC  6.7441 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

6 28  25 

2922.19 

-28.27 

90.76 

270.25 

86.34 

7 

17 

7 

2322.2 

-26 ,20 

62*09 

90,00 

19  22  8 

5333.61 

27.56 

242.76 

266.29 

63.22 

20 

51 

2 

4733.6 

26.33 

234 .31 

100,00 

7 51  31 

2654.17 

-29.86 

71.10 

270.30 

66.44 

a 

35 

45 

2054.2 

-29.75 

62.29 

100,00 

20  41  44 

5076.86 

29.13 

223.67 

266.08 

62.96 

22 

6 

21 

4476.9 

27.65 

215.10 

no. 00 

9 3 47 

2427.99 

-34.16 

54.05 

270.43 

68.74 

9 

44 

15 

1626.0 

-33.96 

44.81 

110.00 

21  45  57 

4875,81 

33.40 

207.76 

265.43 

62.29 

23 

7 

13 

4275.6 

31  .98 

196.82 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE  -.9064 

TRA' 

-2.1646 

TC3 

-.1097 

BAU 

.5135 

SOT 

ROE-1 .3161 

RRA 

.6619 

RC3 

-.0067 

FAU 

.01106 

RRT 

FOE  .3816 

FRA 

.7445 

FC3 

-.0275 

BSP 

2004 

SGB 

BOE  1 . 5992 

BRA 

2.2695 

8C3 

.1101 

FSP 

-49 

SCI 

829.6  SCR 
-.0361  RRf 

946.6  R23 
829.8  SC2 


456.0  SG3 
.0320  RTF 
.0001  R13 


23.9 

-.6217 

.6217 


455.5  TMA  178.37 


LAUNCH  DATE  DEC  1 1968 
HELIOCENTRIC  CONIC 

68.87  VL 
.72  LOP  106.75  VP 
-.51  7AL 

PLANE TOCENTRIC  CONIC 
C3  320.596  VHL  17.905  OLA  4.55 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


RL 

147 

.50 

LAL 

-.00 

RP 

107. 

.54 

LAP 

1.72 

RC 

66.453 

GL 

2.24 

16.399  GAL 
30,619  GAP  -50.04  ATP 
62.62  TAP  33.68  ETS 


flight  time  72.00 

DISTANCE  133.666 
29,03  ATt  87.21  HCA 


37.91  SMA  86.71 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


6 27  0 

19  32  44 

7 50  28 

20  51  56 

9 3 37 

21  55  17 


2937.76 

5299.21 

2668.50 

5043.70 

2439.59 

4845.37 


RAL  4.87 
INJ  LAT 
-28.24 
27,26 
-29.82 
28.83 
-34.14 
33.10 


RAO  6571.8  VEl  21.021  PTH  3.19  VHP  28.086 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ST 

342.9 

SR 

406.5 

SS 

341.7 

CRT 

.7132 

CRS 

.7743 

CST 

.9941 

LSA 

592.6 

MSA 

223.4 

SSA 

14.0 

ELI 

495.1 

EL2 

198.3 

ALF 

51  .93 

ARRIVAL 

DATE 

FEB 

U 1969 

ECC 

.78167 

INC 

2.7943 

VI 

30.207 

RCA 

16.91 

APO 

154.50 

V2 

35.238 

TAC 

56.44 

ETC 

161 .01 

CLP 

33.66 

OPA 

-16.06 

RAP 

324.01 

ECC 

6.2762 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

differential  CORRECTIONS 
TOE  -.9143  TRA-2.1 
ROE-1.2765  RRA  .< 

FOE  .3976  FRA  .1 
BOE  1.5701  BRA  2.2 


TC3 

-.1172 

BAU 

.5042 

RC3 

-.0099 

FAU 

.OHIO 

FC3 

-.0300 

BSP 

2126 

BC3 

.1176 

FSP 

-54 

91.89  271.10  87.77  7 15  57 

240.29  266.33  82.02  21  1 3 

72.16  271.17  87.89  6 34  57 

221.25  266.08  81.74  22  16  0 

54.96  271.34  88.21  9 44  16 

205.44  265.32  80.94  23  16  2 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  868.5  SCR  461.7  SG3  25.8 
RRT  -.0362  RRF  .0323  RTF  -.6405 
see  983.6  R23  .0000  R13  .6405 
SCI  868.7  SG2  461.3  THA  176,47 


2337.8  -26.25  83.23 

4699.2  25.67  231.90 

2066.5  -29.60  63.36 

4443.7  27.39  212.74 

1639.6  -34.01  45. 7j 

4245.4  31.50  196.56 

ORBIT  DETERMINATION  ACCURACT 
ST  360.7  SR  413.4  SS  357.7 

CRT  .7117  CRS  .7752  CST  ,9939 

L5A  613.2  HSA  229.5  SSA  14.3 

ELI  506.5  EL2  206.0  AlF  50.44 


LAUNCH  DATE  DEC  1 1966 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  66.67 

RP  107.53  LAP  1.86  LOP  109.99 

RC  64,254  GL  2.53  CP  -.52 


flight  time  74.00 


ARRIVAL  CATE  FEB  13  1969 


DISTANCE  139.207 

VL  17.146  GAL  27.66  A7L  67.14  HCA  41.15  SMA  86.15  ECC  .75576  INC  2.6565  VI  30.207 

VP  31.032  GAP  -47.64  ATP  67.65  TAL  169.75  TAP  210.91  RCA  21.53  APO  154.76  V2  35.243 

TAL  61.31  TAP  32.17  ETS  177.78  TAE  131.95  ETE  166.50  TAC  56.10  ETC  161.44  ClP  32.17 


PLANETOCENTRIC  CONIC 
C3  294.640  VHL  17.165 

OLA  5.33 

RAL  5.97 

RAO  6571 .7 

VEL  20.395 

PTH  3.16 

VHP  27.074 

OPA  -17.55 

RAP  325.75 

ECC  5.8490 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

inj\at 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 25  25 

2952.56 

-26.19 

92.96 

271 .85 

87,23 

7 14  36 

2352.6 

-26.28 

64.31 

90.00 

19  43  5 

5264.53 

26.91 

237.61 

266.30 

80.62 

21  10  49 

4664 .5 

25.36 

229.49 

100.00 

7 49  17 

2662,10 

-29.79 

73.17 

271.93 

67.36 

8 33  59 

2082.1 

-29.83 

64 .37 

100.00 

21  1 54 

5010.24 

26.46 

216.82 

266.01 

80.51 

22  25  25 

4410.2 

26.88 

210.39 

110.00 

9 3 16 

2450.46 

-34.12 

55.80 

272.15 

87.71 

9 44  6 

1850.5 

-34.06 

46.56 

110.00 

22  4 23 

4614.64 

32.75 

203.11 

265.14 

79.61 

23  24  38 

4214.6 

30.97 

194.34 

differential  CORRECTIONS 
TOE  -.9197  TRA-2.2070  TC3  -.1249  BAU  .4938 
ROE-1.2367  RRA  .6398  RC3  -.0113  FAU  .01114 
FOE  .4137  FRA  .1 
BOE  1.5412  0RA  2.2979  BC3 


LAUNCH  DATE  DEC  I 1968 


HELIOCENTRIC  CONIC 


RL 

147. 

.50 

LAL 

-.00 

RP 

107. 

.51 

LAP 

2.04 

RC 

82.065 

CL 

2.83 

PLANE TOCENTRIC  CONIC 
C3  270.914  VHL  16.459  OLA 
LNCH  TI^C 
6 23  42 


FC3 

-.0327 

BSP 

BC3 

.1254 

FSP 

LOL 

68.87 

VL 

LOP 

113.23 

VP 

GP 

-.53 

TAL 

OLA 

6.11 

RAL 

2273 

-59 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  908.5  SGR  466.8  SG3  27.6 
RRT  -.0362  RRF  .0324  RTF  -.6567 
SG6  1021.4  R23  -.0000  R13  .6587 

SGI  906.7  SC2  466.4  THA  176.55 

flight  TIME  76.00 


ORBIT  DETERMINATION  ACCURACV 


ST 

CRT 

LSA 

Eli 


379.0  SR 
.7101  CRS 
634.4  MSA 

522.1  EL2 


417.6  SS 
.7760  CST 
235.4 


SSA 


213.5  ALF 


373.9 
.9936 
14,5 
46  .91 


ARRIVAL  DATE  FEB  15  1969 


17.853  gal 
31  .432  CAP 
60.04  TAP 


DISTANCE  144.867 
26.42  A7L  87,09  HCA  44.40  SMA 
-45.75  ATP  87.92  TAL  166.85  TAP  213.25  RCA 
30.68  ETS  177.80  TAE  131.99  ETE  186.92  TAC 


89.62  ECC  .72968  INC  2. 9112  VI  30.207 
24.23  APO  155.02  V2  35.247 
59.79  ETC  161.86  CLP  30.68 


7.03  RAO  6571.6  VEL  19.805  PTH  3.13  VHP  26.095  OPA  -17.01  RAP  327.50  ECC  5.4586 


LNCH  ATMTH 
90,00 
90,00 
100.00 
100.00 
110.00 
110.00 


19  53  13 
7 47  56 

21  U 39 
9 2 50 

22  13  16 
DIFFERENTIAL  CORRECTIONS 

TOE  -.9253  TRA-2.2282  TC3  -.1327 

ROE-1.1968  RRA  .6179  RC3  -.0128 

FOE  .4302  FRA  .8283  FC3  - .0358 

BOE  1.5128  BRA  2.3123  BC3  .1333 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2966.69 

-28.14 

94.01 

272.50 

86.71 

7 13  6 

2366.7 

-26.30 

85.34 

5229.50 

26.50 

235.33 

266.21 

79.64 

21  20  22 

4629.5 

24,60 

227.07 

2694.97 

-29.74 

74.13 

272.61 

66.86 

6 32  51 

2095.0 

-29.86 

65.32 

4976.46 

28.08 

216.39 

265.89 

79.30 

22  34  36 

4376.5 

26.31 

208  .04 

2460.61 

-34.08 

56.60 

272.87 

67.24 

9 43  50 

1660.6 

-34.09 

47.35 

4783.58 

32.34 

200-78 

264.91 

76.26 

23  32  59 

4163.6 

30.39 

192.11 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .4829  SGT  950.3  SGR  471.3  SG3  30.0 

FAU  .01120  RRT  -.0360  RRF  .0324  RTF  -.6762 

BSP  2422  SOB  1060.8  R23  -.0001  R13  .6763 

FSP  -64  SCI  950.5  SG2  470.9  THA  178.64 


ORBIT  OETERMINATION  ACCURACV 


ST 

398.4 

SR 

421  .6 

SS 

390.5 

CRT 

.7066 

CRS 

.7766 

CST 

.9934 

LSA 

656.3 

MSA 

241  .0 

SSA 

14.7 

ELI 

536.3 

EL2 

221  .0 

alf 

47.29 

287 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1960-69  > 


LAUNCH  CATE  DEC  1 1968 


FlICHT  time  70.00 


ARRIVAL  CATE  FEB  17  1969 


HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOl  60.07 

RP  107.50  LAP  2,19  LOP  116.40 

RC  79.007  Ol  3.14  CP  -.55 

planetocentric  CONIC 
C3  ^49.^00  VHL  15.706  CLA  6.00 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


DISTANCE  150.639 

VL  10.516  CAL  25.24  A7l  07.04  HCA  47.65  SMA  91.10  ECC  .70370  INC  2.9590  Vl  30.207 

VP  31.010  GAP  -43.76  A7P  88,00  TAl  167.95  TAP  215.59  RCA  26.99  APO  155.22  V2  35.251 

7Al  50.03  7AP  29.22  ET$  177.02  7AE  132.11  ETE  107.37  7AC  61.50  ETC  162-25  CLP  29.21 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 


6 21  40  2900.09 

20  3 9 5194.10 

7 46  26  2707.13 

21  21  12  4942.29 

9 2 12  2470.03 

22  21  55  4752.15 


RAL  0.03 
INJ  LAT 
-20.09 
26.04 
-29.69 
27.62 
-34.05 
31  .00 


RAO  6571 . 
INJ  LONC 
94.90 
232.04 
75.03 
213.96 
57.33 

190.44 

NIO 


5 VEL  19.249  PTM  3.09  VHP  25.147  OPA  -16.46  RAP  329.27  ECC  5.1012 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  iNJ  2 LONC 

2300.1  -20.31  06.32 

4594.1  24.19  224.66 

2107.1  -29.00  66.23 

4342.3  25.70  205.60 

1070. 0 -34.12  40.09 

4152.2  29.76  109.07 


06.23 

70.47 

06.30 


7 II  20 
21  29  43 
0 31  33 


273.06 

266.06 
273.10 
265.70 
273.40 

264.61  76.97  23  41 

COURSE  EXECUTION  ACCURACY 


70.09  22  43  34 


06.01 


9 43  22 


ORBTt  DETERMINATION  ACCiWACT 


TC3 

-.1412 

BAU 

.4720 

SOT 

995.6 

SCR 

475.1 

SC3 

32.3 

ST 

419.6 

SR 

424.9 

SS 

407.0 

RC3 

-.0144 

FAU 

.01125 

RRT 

-.0351 

RRP 

.0321 

RTF 

-.6932 

CRT 

.7070 

CRS 

.7770 

CST 

.9932 

FC3 

-.0391 

BSP 

2510 

SC6 

1103.2 

R23 

-.0006 

R13 

.6932 

LSA 

679.7 

MSA 

246.2 

SSA 

14.9 

BC3 

.1419 

FSP 

-70 

SGI 

995.0 

SC2 

474,7 

THA 

170,76 

ELI 

551  .0 

CL2 

220.2 

ALF 

45.51 

LAUNCH  CATE  DEC  I I960 


htLiOCENTRIC  CONIC 


Plight  time  so.oo 
DISTANCE  156.516 


ARRIVAL  DATE  FEB  19  1969 


RL  147.50 

LAL 

-.00 

LOL  60.07 

VL  19.139 

CAL  24.13 

AZl  87.00 

HCA 

50.09 

SMA  92.60 

ECC  .67016 

INC  3.0037 

Vl 

30.207 

1 

RP  107.49 

LAP 

2.53 

LOP  119.73 

VP  32.100 

GAP  -41 .07 

AZP  00.10 

TAL 

167.06 

TAP  217.95 

RCA  29.00 

APO  155.39 

V2 

35.254 

i 

RC  77.721 

GL 

3.47 

GP  -.57 

ZAL  57,67 

ZAP  27.77 

ETS  177.02 

ZAE 

132.30 

ETE  107.03 

ZAC  63.23 

ETC  162.63 

CLP 

27.77 

- 

Planetocentric  conic 

C3  229.300 

VHL 

15.143 

OLA  7.65 

RAL  0.99 

RAO  6571.3 

VEL  10.725 

PTH 

3.06 

VHP  24.230 

OPA  -15.09 

RAP  331.05 

ECC 

4.7730 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

1 

90.00 

6 

19  44 

2992.02 

-20.02 

95.91 

273.52 

05.77 

7 9 37 

2392.0 

-20 , 32 

07.26 

? 

90.00 

20 

12  52 

5150.26 

25.53 

230.34 

265.05 

77.32 

21  30  50 

4550.3 

23.53 

222.24 

100.00 

7 

44  45 

2710.60 

'29.64 

75.00 

273.65 

05.94 

0 30  4 

2110.6 

-29.09 

67.00 

- 

100.00 

21 

30  32 

4907.71 

27.11 

221.51 

265.45 

76.90 

22  52  20 

4307.7 

25.04 

203 . 33 

no. 00 

9 

1 24 

2470.76 

-34.02 

50.01 

274.00 

06.41 

9 42  42 

1070.0 

-34.14 

40 . 77 

i 

no.oo 

22 

30  23 

4720.32 

31.37 

196.10 

264.26 

75.67 

23  49  3 

4120.3 

29.09 

107.64 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9431 

TRA-2.2756 

TC3  - 

.1500 

BAU 

.4625 

set  1043.3  SCR  470.3  SC3 

34.0 

ST 

442.1 

SR 

427.6 

SS 

425.5 

ROE-i .1166 

RRA  .5727 

RC3  - 

.0162 

FAU 

.01132 

RRT 

.0337  RRT  .0315  RTF 

.7093 

CRT 

.7073 

CRS 

.7700 

CST 

.9930 

I 

FOE  .4651 

FRA  .0073  FC3  - 

.0427 

BSP 

2507 

see  1147.7  R23  -.0012  R13  . 

.7094 

LSA 

704.3 

MSA 

251  .0 

SSA 

15.1 

BOE  1 .4616 

BRA  2.3466 

6C3 

.1509 

FSP 

-76 

SCI  1043.4  SC2  477.9  THA  170.00 

Eli 

560.3 

El2 

235.1 

alf 

43.65 

LAUNCH  CATE  DEC  1 1968 

Flight  time  02.00 

arrival 

. CATE 

FEB 

21  1969 

- 

HELIOCENTRIC  CONIC 

distance  162.493 

- 

RL  14  7. 50 

LAL  - .00 

lol 

60,07 

VL 

19.725 

GAL 

23.00 

AZL  06.96  HCA  54.14 

SMA  94.09 

ECC 

.65293 

INC 

3.0430 

VI 

30.207 

RP  107.40 

LAP  2.47 

LOP  122.97 

VP 

32.542 

GAP 

-40.07 

AZP  00.22  TAL  166.10 

TAP  220.32 

RCA 

32.66 

APO 

155.53 

V2 

35.256 

RC  75,571 

GL  3.00 

GP 

-.59 

ZAL 

56.55 

ZAP 

26.35 

ETS  177.02  ZAE  132.58 

ETE  100.33 

ZAC 

64 .90 

ETC 

162.99 

CLP 

26.34 

- 

Planetocentric  conic 

C3  211 .082 

VHL  14.529 

CLA 

0.40 

RAL 

9.91 

RAC 

6571  .2 

VEL  10.232  PTH  3.02 

VHP  23.341 

OPA 

-15.30 

RAP 

332.03 

zee 

4,4739 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 17  29 

3004.91 

- 

27,96 

96.79 

273.09  05.33 

7 7 34 

2404  .9 

- 

•20.31 

00.14 

90.00 

20  22  25 

5121 

.95 

24.97 

227.03 

265.59  76.10 

21  47  47 

4522.0 

22.02 

219.82 

100.00 

7 42  54 

2729 

.43 

- 

29.59 

76.60 

274.03  05.52 

0 20  23 

2129.4 

' 

29-09 

67.00 

= 

100.00 
110.00 
no. 00 


21  39  41  4072.67 

9 0 25  2406.01 


22  30  39  4600.06 

CIFFERENTIAL  CORRECTIONS 
TOE  -.9776  TRa-2.3240  TC3  -.1630 

RCE-1.0764  RRA  .5499  RC3  -.0102 

FOE  .4064  FRA  .9207  FC3  -.0462 

BOE  1.4540  BRA  2.3001  6C3  .1640 


26.55 

-33.90 

30.00 

BAU  .4650 
FAU  .01126 
BSP  2069 
FSP  -76 


209.06  265,15  75.73 

50.64  274.42  06.04 

193.76  263.05  74.39 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1110.6  SCR 
RRT  -.0269  RRF 
SOB  1210.1  R23 
SCI  1110.7  SC2 


23  0 54 

9 4]  52 
23  56  47 


4272.7 

1006.0 

4000.1 


24.32 

-34.16 

20.36 


200.97 

49,39 

105.4? 


ORBIT  determination  ACCURACY 


400.6  SG3 

37.6 

ST 

475.5 

SR 

429.5 

SS 

446.1 

.0292  RTF 

-.7241 

CRT 

.7119 

CRS 

,7006 

CST 

.9935 

-.0053  R13 

.7241 

LSA 

737.9 

MSA 

254,0 

SSA 

15.5 

400.4  THA 

179.10 

ELI 

593.4 

EL2 

241  .7 

alf 

40.93 

LAUNCH  DATE  DEC  I 1960 


flight  time  04.00 


ARRIVAL  CATE  FEB  23  1969 


HELIOCENTRIC  CONIC 

RL  147.50  LAL  -.00  LOL  60.07  VL  20.277 

RP  107.40  lap  2.59  LOP  126.22  VP  32.001 

RC  73.439  CL  4.15  CP  -.61  2AL  55.49 

Planetocentric  conic 


distance  160.555 

GAL  22.00  A2L  06.92  HCA  57.39  SMA  95.59  ECC  .620)3  INC  3.0006  vi  30.207 

GAP  -30.35  A7P  00.34  TAL  165.32  TAP  222.71  RCA  35.55  APO  155.63  V?  35.258 

ZAP  24.94  ETS  177.00  ZAE  132.93  ETE  100.85  ZAC  66.75  ETC  163.33  ClP  24.93 


C3  194.319 

VN.  13.940 

OLA  9.15 

RAL  10.77 

RAO  6571. 

1 VEL  17.766 

PTH  2,99 

VHP  22.470 

OPA  -14.69 

RAP  334.63 

zee 

4.1900 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LOK 

, INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 15  1 

3016.32 

-27.09 

97.62 

274.15 

04.92 

7 5 

10 

2416.3 

-20,31 

00.97 

90.00 

20  31  46 

5005.13 

24.34 

225.31 

265.26 

75.07 

21  56 

31 

4405.1 

22.06 

217.39 

100.00 

7 40  50 

2739.55 

'29.53 

77,42 

274.31 

05.13 

0 26 

30 

2139.6 

-29.09 

60.64 

100.00 

21  40  30 

4037.13 

25.93 

206.60 

264.70 

74.50 

23  9 

15 

4237.1 

23.56 

190.61 

no.oo 

0 59  16 

2494.14 

-33.94 

59.20 

274.72 

05.70 

9 40 

50 

1094.1 

-34.17 

49.97 

no.oo 

22  46  42 

4655.32 

30.10 

191.41 

263.39 

73.13 

24  4 

10 

4055.3 

27.50 

103.19 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9294 

TRA-2.2003 

TC3  -.1616 

BAU  .4231 

SCT 

1120.^  SCR 

402.5  SC3 

40.3 

ST  477.3 

SR  431.2 

SS 

459.2 

ROE-1 .0369 

RRA  .5259  RC3  -.0204 

FAU  .01169 

RRT 

-.0372  RRF 

.0315  RTF 

.7409 

CRT  .6999 

CRS  .7001 

CST 

.9910 

FOE  .4904 

FRA  .9450 

FCJ  -.0521 

BSP  3540 

SCB 

1220.3  R23 

.0023  R13  . 

.7410 

LSA  746.2 

MSA  259.0 

SSA 

15.3 

BDE  1.5925 

BRA  2.3400 

6C3  .1629 

FSP  -97 

SCI 

1121.1  SC2 

402.1  THA  170.07 

ELI  593.7 

El2  247.6 

alf 

40.07 

200 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  CATE  DEC  1 1966  FLIGHT  TIHE  86.00  ARRIVAL  CATE  FE6  25  1969 


HELIOCENTRIC  CONIC  DISTANCE  174.706 


RL 

147 

.50 

LAL 

-.00 

LOL 

66.67 

VL 

20.795 

CAL 

21 

.13 

A7L 

66.69 

HCA 

60.64 

SHA 

97.06 

ECC 

.60369 

INC 

3.1149 

VI 

30.207 

RP 

107 

.46 

LAP 

2.71 

lop 

129.47 

VP 

33.204 

CAP 

-36. 

.71 

A7P 

66.47 

tal 

164.46 

TAP 

225.11 

RCA 

36.45 

APO 

155 

.70 

V2 

35.259 

RC 

71  . 

328 

CL 

4.52 

CP 

-.63 

7AL 

54.46 

ZAP 

23 

.54 

ETS 

177.77 

7AE 

133.36 

ETE 

189.40 

ZAC 

68.54 

ETC 

163 

.65 

CLP 

23.53 

planetocentric  conic 

C3  176.961  VHL  13.376  ClA  9.89  RAL  11.59  RAO  6570.9  VEL  17.329  PTH  2.95  VHP  21.642  OPA  -14.06  RAP  336.42  ECC  3.9452 


LNCH  A7MTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 12  22 

3027.20 

-27.63 

96.40 

274.31 

64.53 

7 2 49 

2427.2 

-26.29 

89.77 

90.00 

20  40  56 

5047.75 

23.66 

222.76 

264.66 

73.96 

22  5 6 

4447.6 

21 .24 

214.95 

100.00 

7 36  35 

2749.12 

-29.47 

78.13 

274.49 

64.77 

6 24  24 

2149.1 

-29.69 

69.35 

100.00 

21  57  26 

4601 .06 

25.25 

204.14 

264.37 

73.45 

23  17  27 

4201 .1 

22.74 

196.24 

110.00 

6 57  55 

2500.66 

-33.91 

59.73 

274.94 

65.39 

9 39  36 

1900.9 

-34. 17 

50.49 

110.00 

22  54  35 

4622.09 

29.50 

169.06 

262.86 

7J  .69 

24  n 37 

4022.1 

26.74 

160.96 

CIFFERENTIAl  CCRRECTIONS  mid-course  execution  accuracy  orbit  determination  ACCURACY 


TOE 

- .9426 

TRA-2.3135 

TC3 

-.1713 

0AU 

.4133 

SCT 

1176.7 

SCR 

483.5 

SC3 

43.5 

ST 

504.2 

SR 

432.0 

SS 

478.9 

ROE 

-.9970 

RRA  .5025 

RC3 

- ,0226 

FAU 

.01180 

RRT 

-.0341 

RRF 

.0300 

RTF 

-.7551 

CRT 

.7008 

CRS 

.7815 

CST 

.9917 

FOE 

.5165 

FRA  .9774 

FC3 

-.0571 

BSP 

3543 

SOB 

1272.1 

R23 

.0009 

R13 

.7551 

LSA 

775.1 

MSA 

263.2 

SSA 

15.5 

BOE 

1 .3722 

BRA  2.3674 

8C3 

.1726 

FSP 

-104 

SGI 

1176.6 

SC2 

483.2 

THA 

179.03 

Eli 

613.9 

EL2 

253.2 

alf 

36.76 

LAUNCH 

DATE  DEC  1 1968 

flight 

TIME 

88.00 

arrival 

DATE 

FEB 

27  1969 

HELIOCENTRIC  CONIC  DISTANCE  160.940 


RL  147.50 

LAL 

-.00 

LOU  68.67 

VL  21 .283 

CAL  20.23 

A7L  86.85 

HCA 

63.88 

SMA 

98.55 

ECC  .58024 

INC 

3. 1471 

VI 

30.207 

RP  107.46 

LAP 

2.81 

LOP  132.72 

VP  33.512 

CAP  -35.13 

A7P  88.61 

tal 

163.65 

TAP 

227.53 

RCA  41.37 

APO 

155.74 

V2 

35.259 

RC  69.241 

CL 

4.90 

OP  -.65 

ZAL  53.52 

ZAP  22.16 

ETS  177,72 

ZAE 

133.91 

ETE 

189.99 

ZAC  70.35 

ETC 

163.96 

CLP 

22.15 

PLANETOCENTRIC  CONIC 

C3  164.655 

VHL 

12.840 

OLA  10.62 

RAL  12.56 

RAO  6570.8 

VEL  16.917 

PTH 

2.92 

VHP 

20.831 

OPA  -13.42 

RAP 

338.23 

ECC 

3,7131 

lnch  azmth 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

9 29 

3037.55 

'27.76 

99.15 

274.38 

84.16 

7 

0 6 

2437.5 

28.28 

90.53 

90.00 

20 

50  1 

5009.77 

22.93 

220.24 

264.45 

72.91 

22 

13  31 

4409.6 

20.37 

212.50 

100.00 

7 

36  7 

2756.12 

-29.41 

78.79 

274.57 

84.42 

8 

22  5 

21 58 . 1 

-29.88 

70.02 

100.00 

22 

6 4 

4764.43 

24.52 

201.66 

263,91 

7^.34 

23 

25  28 

4164. 4 

21  .87 

193.86 

110.00 

6 

56  23 

2506.96 

-33.87 

60.20 

275.05 

85,12 

9 

38  10 

1907.0 

-34.18 

50.97 

no. 00 

23 

2 16 

4566.34 

28.76 

186.71 

262.32 

70.68 

24 

18  46 

3988,3 

25.86 

1 78 . 74 

differential  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9494 

TRA- 

2.3305 

TC3 

-.1795 

BAU 

.3996 

SGT  1229.5 

SCR 

483.8 

SC3 

46.8 

ST 

529.6 

SR 

432.2 

SS 

498.4 

ROE 

-.9574 

RRA 

.4790 

RC3 

-.0253 

FAU 

.01197 

RRT  -.0322 

RRF 

.0286 

RTF 

-.7688 

CRT 

.7005 

CRS 

.7828 

CST 

.9915 

FOE 

.5385 

FRA 

1 .0098 

FC3 

-.0628 

BSP 

3711 

SOe  1321.2 

R23 

.0007 

R13 

.7689 

LSA 

802.9 

MSA 

266.2 

SSA 

15.6 

BOE 

1 .3483 

BRA 

2.3792 

6C3 

.1811 

FSP 

-113 

SGI  1229.6 

SC2 

483.5 

THA 

179.14 

ELI 

633.0 

EL2 

258.1 

alf 

36.86 

LAUNCH 

CATE  1 

DEC 

I 1968 

Flight 

TIME 

90.00 

arrival 

CATE 

M4R 

I 1969 

HELIOCENTRIC  CONIC 

DISTANCE  187.245 

RL 

147.50 

LAL 

-.00 

LOL 

68.87 

VL 

21  .742 

CAL 

19.37  AZL 

86.82 

HCA 

67. 

13  SHA 

100.02 

ECC 

.55722 

INC 

3.1775 

V] 

30.207 

RP 

107.48 

LAP 

2.93 

LOP 

135.97 

VP 

33.804 

CAP 

-33.62  AZP 

88.76 

TAL 

162.85  TAP 

229.98 

RCA 

44.29 

APO 

155.75 

V2 

35.258 

RC 

67.184 

CL 

5.29 

CP 

-.68 

ZAL 

52.61 

ZAP 

20.79  ETS 

177.65 

ZAE 

134. 

54  ETE 

190.61 

ZAC 

72.17 

ETC 

164.25 

CLP 

20.78 

PLANETOCENTRIC  CONIC 

C3  151.900  VHL  12.325  CLA  11.35  RAL  13.09  RAO  6570.7  VEL  16.530  PTH  2.86  VHP  20.044  OPA  -12.76  RAP  340.03  ECC  3.4999 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 6 22 

3047.41 

-27.69 

99.87 

274.36 

83.81 

6 57  9 

2447.4 

-28.26 

91  .25 

90.00 

20  58  56 

4971  .17 

22.13 

217.69 

263.97 

71  .87 

22  21  47 

4371 .2 

19.45 

210.05 

100.00 

7 33  26 

2766.61 

-29.36 

79.42 

274.56 

84.10 

8 19  32 

2166.6 

-29.86 

70.65 

100.00 

22  14  33 

4727.20 

23.72 

199.18 

263.40 

71 .26 

23  33  20 

4127.2 

20.95 

191 .48 

110.00 

8 54  38 

2512.52 

-33.84 

60.63 

275.07 

84.86 

9 36  30 

1912.5 

-34.18 

51  .40 

110.00 

23  9 50 

4554.05 

27.97 

184.36 

261.72 

69.50 

24  25  44 

3954  .0 

24.92 

176.52 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCORACy 


TOE 

-.9578 

TRA- 

-2.3478 

TC3 

-.1881 

BAU 

.3863 

SGT  1285.5  SGR 

483.3 

SG3 

50.5 

ST 

556.8 

SR 

431  .7 

55 

518.9 

ROE 

-.9180 

RRA 

.4555 

RC3 

-.0280 

FAU 

.01215 

RRT  -.0296  RRF 

.0269 

RTF  - 

.7819 

CRT 

.7007 

CRS 

.784? 

CST 

.9913 

FOE 

.5598 

FRA 

1 .0435 

FC3 

-.0693 

BSP 

3847 

SG6  1373.4  R23 

.0001 

R13 

.7819 

LSA 

832.6 

MSA 

268.5 

SSA 

15.8 

BOE 

1 . 3267 

BRA 

2.3916 

BC3 

.1902 

FSP 

-123 

SGI  1285.6  SG2 

483.0 

THA  179.26 

ELI 

653.9 

EL2 

262.2 

ALF 

34.92 

LAUNCH 

DATE  DEC 

1 1968 

flight  TIME 

92.00 

ARRIVAL 

CATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  193.619 

RL 

147.50 

LAL 

-.00 

LOL 

68.87 

VL 

22.173 

CAL 

18.54  A7U  86.79  HCA 

70.38 

SHA  101 .47 

ECC 

.53487 

INC 

3.2065 

VI 

30.207 

RP 

107.48 

LAP 

3.02 

LOP 

139.22 

VP 

34 .081 

CAP 

-32.18  ATP  88.92  TAL 

162.06 

TAP  232.44 

RCA 

47.20 

APO 

155.74 

V2 

35.257 

RC 

65.159 

CL 

5.70 

CP 

-.71 

ZAL 

51.74 

ZAP 

19.43  ETS  177.54 

ZAE 

135.26 

ETE  191.28 

ZAC 

74.00 

ETC 

164.52 

CLP 

19.42 

planetocentric  CONIC 


C3  140.000 

VHL 

11.032 

OLA  12.08 

RAt  13.77 

RAO  6570. 

5 VEL  16.166 

PTH  2.84 

VHP  19. 

281 

OPA  -12.09 

RAP 

341  .84 

ECC  3.3040 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PD  CST  TIM 

INJ  2 LAT 

INJ  2*L0NG 

90.00 

6 

3 0 

3056.85 

-27.62 

100.55 

274.23 

83.47 

6 53 

57 

2456.8 

28.23 

91  .94 

90.00 

21 

7 43 

4931 .90 

21.28 

215.13 

263.45 

70.86 

22  29 

54 

4331 .9 

18.47 

207.58 

100.00 

7 

30  30 

2774.64 

-29.30 

80.01 

274.45 

83.79 

8 16 

45 

2174.6 

-29.85 

7I  .24 

100.00 

22 

22  53 

4689.34 

22.87 

196.69 

262.84 

70.21 

23  41 

3 

4089.3 

19.97 

189.10 

I ID. DO 

8 

52  40 

2517.54 

-33.81 

61 .02 

274.98 

84.64 

9 34 

38 

1917.5 

-34.18 

51 .79 

110.00 

23 

17  13 

4519.20 

27.12 

182.01 

261 .07 

68.34 

24  32 

52 

3919.2 

23.93 

174.29 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9650 

TRA- 

*2.3620 

TC3  -.1963 

BAU  .3719 

SCT 

1342.5  SCR 

482.0  SC3 

54.4 

ST  584.5 

SR 

4 30.4 

SS  540.0 

ROE  -.8790 

RRA 

.4321 

RC3  -.0310 

FAU  .01237 

RRT 

-.0268  RRF 

.0249  RTF  - 

.7943 

CRT  .7011 

CRS 

.7858 

CST  .9911 

FOE  .5819 

FRA 

1 .0780 

FC3  -.0765 

BSP  4020 

SGB 

1426.4  R23  - 

.0004  R13 

.7943 

LSA  863,3 

MSA 

270.2 

SSA  15.9 

BOE  1 .3053 

BRA 

2.4012 

BC3  . 1 9R7 

f'sP  -134 

SGI 

1342.5  SC2 

481.8  THA  179.37 

ELI  675.6 

EL2 

265.6 

alf  33.05 

269 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  1 1964? 


L'l  time 

3065.94 

4891 .93 

27ae.26 

4650.84 

2522.08 

4483.79 


heliocentric  conk 

RL  147.50  LAL  -.00  LOL  68.87 

RP  107.49  LAP  3.10  LOP  142.47 

RC  63.173  CL  6.13  CP  -.74 

planetocentric  conk 

C3  129.067  VHL  11.361  CLA  12.80 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 59  22  3065.94 

90.00  21  1623  4891.93 

100.00  7 27  20  2782.26 

100.00  22  3 I 6 4650.84 

110.00  8 50  29  2522.08 

110.00  23  24  26  4483.79 

oiffersntial  corrections 

TCE  -.9699  TRA-2.3723  TC3  -.2035 

ROE  -.8403  RRA  .4089  RC3  -.0341 

FOE  .6049  FRA  1.1133  FC3  -.0847 

BOE  1.2833  BRA  2.4072  6C3  .2063 

LAUNCH  DATE  DEC  1 1968 

HELIOCENTRIC  CONIC 
RL  J47.50  LAL  -.00  LOL  68.87 

RP  107.50  LAP  3.18  LOP  145.72 

RC  61 .231  CL  6.57  CP  -.77 

PLANETOCENTRIC  CONIC 
C3  119.025  VHL  10.910  OLA  13.52 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 5 5 27  3074,76 

90.00  21  24  57  4851.24 

100.00  7 23  53  2789.57 

100.00  22  39  12  4611.67 

110.00  0 48  3 2526.20 

110.00  23  31  31  4447.80 

differential  corrections 
TDE  -.9753  TRA-2.3808  TC3  -.2103 

ROE  -.8020  RRA  ,3859  RC3  -.0375 

FOE  .6292  FRA  1.1500  PC3  -.0940 
BOE  1.2627  BRA  2.4119  8C3  .2136 

LAUNCH  OATE  DEC  1 1968 
heliocentric  CONK 


FlICHT  time  94.00 
distance  200.054 

VL  22.578  CAL  17.75  A7l  86.77  MCA  73.63  SHA  102.89 
VP  34.344  CAP  -30.78  A7P  89.09  TAL  161.30  TAP  234.93 
7AL  50.93  7AP  18.08  ET$  177.39  7AE  136.09  ETE  192.00 


ARRIVAL  CATE  MAR  5 1 969 


RAL  14.40 
INJ  LAT 
-27.54 
20.36 
-29.24 
21.97 
-33.78 
26.20 

6AU  .3560 
PAU  .01263 
BSP  4255 
FSP  -146 


RAO  6570.4  VEL  15.824  PTH  2.80  VHP  18.540 
iNJ  LCNC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
101.20  274.02  83.15  6 50  28 

212.56  262.88  69.89  22  37  55 

80.56  274.24  83.50  8 13  42 

194.19  262.24  69.20  23  48  37 

61.37  274.81  84.43  9 32  31 

179.66  260.38  67.22  ?4  39  10 

MID-COURSE  EXECUTION  ACCURACY 


ICC  .51323  INC  3.2344  VJ  30.207 
RCA  50.09  APO  155.70  V2  35.254 
ZAC  75.84  ETC. 164.78  ClP  18.07 

DPA  -11.41  RAP  343.65  ECC  3.1241 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2465.9  -28.21  92.60 

4291.9  17.44  205.10 

2182.3  -29.83  7j  .81 

4050.8  18.94  186.70 

1922.1  -34.18  52.15 

3883.8  22.89  172.07 

ORBIT  determination  ACCURACY 


SCT 

1399.4  SCR 

479.9 

SC3 

58.7 

ST 

612.3  SR 

428.5 

SS 

561  .6 

RRT 

-.0243  RRF 

.0227 

RTF 

-.8063 

CRT 

.7012  CRS 

.7874 

CST 

.9908 

see 

1479.4  R23 

-.0005 

R13 

.8063 

LSA 

894.5  MSA 

271  .4 

SSA 

16.0 

SCI 

1399.5  SC2 

"479.7 

THA 

179.46 

ELI 

697.6  EL2 

268.2 

alf 

31  .26 

flight  TIME 

96.00 

arrival 

DATE 

MAR 

7 1969 

3074,76 
4851 .24 
2789.57 
4611.67 
2526.20 
4447.80 


VL  22.959 
VP  34.593 
2AL  50.18 

RAL  14.^ 
INJ  LAT 
-27,47 
19.39 
-29.18 
21 .00 
-33.75 
25.23 

0AU  .3400 
FAU  .01293 
BSP  4488 
rSP  -159 


DISTANCE  206.546 

CAL  17.00  ATL  _86.74  HCA  76.87  SHA  104.30 

CAP  -29.44  A7P  89.26  TAL  160.57  TAP  237.44 

7AP  16.74  ETS  177.20  2AE  137.03  ETE  192.78 

RAO  6570.2  VEL  15.504  PTH  2.77  VHP  l7 .820 

INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


1.84  273.71  82.84  6 46  42 

9.97  262.27  68.95  22  45  48 

1.10  273.95  83.23  8 10  23 

1.68  26J.60  68.22  23  56  4 

1.69  274.53  84.24  93010 

7.31  259.66  66.14  24  45  39 

MID-COURSE  EXECUTION  ACCURACY 


ECC  .492^  INC  3.2613  VI  30.207 
RCA  52.95  APO  155.64  V2  35.251 
7AC  77.68  ETC  165.02  ClP  16,72 

DPA  -10.72  RAP  345.46  ECC  2,9589 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2474.8  -28.18  93.24 

4251 .2  16.36  202.61 

2189.6  '29.82  72.55 

4011. 7 17.86  184.30 

1926.2  -34.18  52.47 

5847.8  21.79  169.85 

ORBIT  DETERMINATION  ACCURACY 


SCT 

1458.3 

SCR 

477.0 

SC3  63.3 

ST 

641  .4 

SR 

425.8 

SS 

584.2 

- 

RRT 

-.0213 

RRF 

.0202 

RTF  -.8177 

CRT 

.7017 

CRS 

.7892 

CST 

.9906 

see 

1534.4 

R23 

-.0008 

R13  .8177 

LSA 

927.2 

MSA 

272.0 

SSA 

16.1 

I 

SCI 

1458.4 

SC2 

476.9 

THA  179.55 

ELI 

721.0 

El2 

269.9 

alf 

29.52 

r 

flight 

TIME 

98.00 

ARRIVAL 

CATE 

MAR 

9 1969 

RL 

147.50  LAL 

-.00 

LOL 

68.87 

VL 

RP 

107.51  LAP 

3.24 

LOP 

148.97 

VP 

RC 

59.338  CL 

7.04 

CP 

-.81 

7AL 

Planetocentric 

CONK 

DISTANCE  213.089 


RAO  6570.1  VEL  15.203  PTH  2.73  VHP  17.122 


LNCH  A7MTH 

LNCH  TIME 

L-1  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

90.00 

5 

51  14 

3083.40 

-27.40 

102.46 

273.31 

82.54 

6 

42  38 

90.00 

2! 

33  26 

4809.80 

18.36 

207.37 

261 .62 

68.05 

22 

53  36 

100.00 

7 

20  10 

2796.63 

-29.13 

81.62 

273.56 

82.96 

8 

6 46 

100.00 

22 

47  12 

4571.81 

19.97 

189.17 

260.92 

67.28 

24 

3 24 

110.00 

8 

45  23 

2529.97 

-33.73 

61 .98 

274.17 

84.07 

9 

27  33 

110.00 

23 

38  28 

4411 .23 

24.21 

174.97 

258.90 

65.09 

24 

51  59 

ECC  .47212  INC  3.2876  Vi  30.207 
RCA  55.78  APO  155.56  V2  35.248 
7AC  79.54  ETC  165.25  ClP  15.39 

DPA  -10.02  RAP  347.26  ECC  2.8071 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2483.4 
4209.8 
2196.6 
3971  .8 
1930.0 
3811  .2 


-28 . 14 
15.22 
-29.80 
16.72 
-34.18 
20.64 


93.87 

200.10 

72.88 
181 .88 

52.77 

167.64 


differential  corrections 
TDE  -.9836  TRA'2.3902  TC5  -.2177 
ROE  -.7643  RRA  .3633  RC3  -.0411 
FOE  .6555  fra  1.1886  FC3  -.1044 
BOE  1.2456  BRA  2.4177  6C3  .2215 

LAUNCH  DATE  DEC  1 1968 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  68.87 

RP  107.52  LAP  3.29  LOP  152.23 

RC  57,501  CL  7.52  CP  -.85 

Planetocentric  conk 

C3  101.338  VHL  10.067  OLA  14.96 
LNCH  A7MTH  LNCH  TIME  L-I  TJME 
90.00  54642  3091.97 

90.00  21  41  52  4767.59 

100.00  7 16  8 2803-53 

100.00  22  55  6 4531.26 

110.00  8 42  27  2533.46 

110.00  23  45  17  4374.09 

differential  corrections 
TOE  -.9895  TRA-2.3948  TC3  -.2234 

ROE  -.7271  RRA  .3411  RC3  -.0448 

FOE  .6831  FRA  1 .2284  FC3  -.1162 

BOE  1-2279  BRA  2.4190  8C3  .2278 


MIO-COURSE  EXECUTION  ACCURACY 
6AU  .3252  5CT  1521.6  SCR  473.3  SC5  68.4 

FAU  ,01324  RRT  -.Dl7l  RRF  .0172  RTF  -.8283 

BSP  4659  see  1593.6  R23  -.0016  R13  .8283 

FSP  -173  SCI  1521.7  SC2  473.3  THA  179.66 


flight  time  100-00 
DISTANCE  219.679 

CAL  15.58  A7l  86.69  HCA  83.36  SNA  107.02 

GAP  -26.92  A7P  89.62  7AL  159.18  TAP  242.55 

7AP  14.08  ETS  176.60  7AE  139.26  ETE  194.54 

RAD  6570.0  VEL  14.922  PTH  2.69  VHP  16.445 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


VL  23.652  i 
VP  35 .049  i 
7AL  48.81 

RAL  16,01  I 
INJ  LAT 

-27.32 

17.26 

-29.07 

18.88 

-33.70 

23.12 

0AU  .3087 
FAU  .01360 
BSP  4896 
FSP  -189 


5.08  272.82  82.24  6 38  14 

4.75  260.94  67.20  23  I 19 

?.12  273.08  82.70  8 2 52 

6.65  260.21  66.39  24  10  38 

P.25  273.72  83.91  9 24  4j 

P.63  258.12  64.09  24  58  II 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1584.3  SCR  468.8  SC3  73.8 

RRT  -.0132  RRF  .0140  RTF  -.8385 

SC6  1652.2  R23  -.0019  R13  .8386 

SCI  1584.3  SC2  468.8  THA  179.75 


ST 

673.1 

SR 

422.4 

SS 

608 .1 

CRT 

.7031 

CRS 

.7913 

CST 

.9905 

LSA 

962.9 

MSA 

271  .7 

SSA 

16.2 

ELI 

747.2 

EL2 

270.6 

AlF 

27.76 

arrival 

CATE 

MAR 

11  196i 

ECC 

.45269 

INC 

3.3133 

VI 

30.207 

RCA 

58.57 

APO 

155.46 

V2 

35.243 

7AC 

81 .40 

ETC 

165.47 

CLP 

14.05 

OPA 

-9.32 

RAP 

349.06 

ECC 

2.6678 

PO 

CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

2492.0 

- 

28.11 

94 .50 

4167.6 

14.02 

197.57 

2203.5 

- 

29.77 

73.39 

3931 ,3 

15.53 

179.46 

1933.5 

- 

34.18 

53.04 

3774.1 

19.45 

165.42 

ORB 

IT  determination  ACCOf^ACy 

ST 

704.6 

SR 

418.2 

SS 

632.8 

CRT 

. 7044 

CRS 

.7935 

CST 

.9903 

LSA 

999.1 

MSA 

270.9 

SSA 

16.3 

ELI 

773.5 

EL2 

270.4 

AlF 

26.12 

290 
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EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  » 


launch  cate:  CZC  J 1966  flight  time  102.00  ARRIVAL  CATE  MAR  J3  1969 


HELIOCENTRIC  CONIC  DISTANCE  226.509 


Rl  147.50 

LAL  - .00 

lOl  66.67 

VL  23.967 

gal  14.92 

A7L  86.66 

MCA 

66.61 

SMA 

106.33 

ECC  ,43401 

INC  3.3366 

VI 

30.207 

RP  107.54 

LAP  3.33 

LOP  155.46 

VP  35.257 

GAP  -25.72 

A7P  69.60 

tal 

156.53 

TAP 

245.14 

RCA  61.31 

APO  155.34 

V2 

55.236 

RC  55.726 

CL  6.02 

GP  -.90 

7Al  46.21 

7AP  12.75 

ETS  176.14 

7AE 

140.55 

ETE 

195.56 

ZAC  63.26 

ETC  165.67 

CLP 

12.72 

PLANETOCENTRIC  CONIC 

C3  93.566 

VHL  9.673 

DlA  15.67 

RAL  16.44 

RAO  6569.6 

VEL  14.660 

PTH 

2.65 

VHP 

15.767 

OPA  -6.61 

RAP  350.66 

ECC 

2.5399 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTN 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 41  49 

3100.56 

-27.24 

103.69 

272.25 

61.94 

6 

33  30 

2500.6 

-26.07 

95.12 

90.00 

21  50  14 

4724.59 

16.11 

202.12 

260.24 

66.39 

23 

6 59 

4124.6 

12.76 

195.03 

100.00 

7 11  46 

2610.36 

-29.01 

62.62 

272.52 

62.44 

7 

56  38 

2210.4 

-29.75 

73.90 

100.00 

23  2 56 

4490.01 

17.74 

164.12 

259.47 

65.54 

24 

17  46 

3690.0 

14.29 

177.02 

110.00 

6 39  15 

2536.76 

-33.66 

62.50 

273.19 

63.77 

9 

21  32 

1936.6 

-34.17 

53.30 

110.00 

23  51  59 

4336.39 

21  .96 

170.30 

257.31 

63.14 

25 

4 15 

3736.4 

16.20 

163.21 

DIFFERENTIAL  CORRECTIONS  MIO-COORSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TCE  -.9955  TRA-2.3970  TC3  '.2263  6AU  .2920  SOT  1646.4  SGR  463.5  SC3  79.7  ST  737,3  SR  413.3  SS  656.7 

ROE  -.6905  RRA  .3193  RC3  -.0466  FAU  .01401  RRT  -.0069  RRT  .0105  RTF  -.6463  CRT  .7061  CRS  ,7959  CST  .9901 

FOE  .7127  FRA  1 .2700  FC3  -.1296  BSP  5143  SG6  1712.3  R23  -.0024  R13  .6463  LSA  1037.0  MSA  269.4  SSA  16.4 

BCE  1.2115  BRA  2.4J81  6C3  .2335  FSP  -207  SCI  1646.4  SC2  463.5  THA  179.64  ELl  601.1  El2  269.3  AlF  24.55 

LAUNCH  DATE  DEC  1 1966  FLIGHT  TIME  104.00  ARRIVAL  CATE  MAR  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  232.976 


RL  147.50 

LAL 

-.00 

LOL  66.67 

VL  24.263 

CAL  14.26 

A7L  66.64 

HCA 

69.65 

SMA 

109.60 

ECC  .41609 

INC  3.3636 

VI 

30.207 

RP  107.56 

LAP 

3.36 

LOP  156.72 

VP  35.453 

GAP  -24.57 

ATP  69.99 

tal 

157.92 

TAP 

247.77 

RCA  64 .00 

APO  155.21 

V2 

35.232 

RC  54 .021 

GL 

6.53 

GP  -.95 

7AL  47.66 

7AP  11.42 

ETS  175.53 

7AE 

141 .97 

ETE 

196.66 

7AC  65.12 

ETC  165.66 

CLP 

M . 36 

PLANETOCENTRIC  CONIC 

C3  66.440 

VHL 

9.297 

OLA  16.39 

RAL  16.63 

RAO  6569.7 

VEL  14.415 

PTH 

2.62 

VHP 

15.149 

CPA  '7.69 

RAP  352.65 

ECC 

2,4??6 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

36  34 

3109.31 

-27.15 

104.32 

271.60 

61 .64 

6 

26  23 

2509.3 

-26.03 

95.76 

90.00 

21 

56  36 

4660.77 

14.69 

199.46 

259-50 

65.64 

23 

16  36 

4060.6 

II  .48 

192.46 

100,00 

7 

7 7 

2617.26 

-26.94 

63.13 

271 .66 

62.19 

7 

54  5 

2217.3 

-29.72 

74  .41 

100.00 

23 

10  43 

4446.03 

16.54 

161.56 

256.71 

64.74 

24 

24  51 

3646  .0 

13.00 

174 .56 

110.00 

6 

35  46 

2539.94 

-33.65 

62.75 

272.57 

63.62 

9 

16  6 

1939.9 

-34.17 

53.54 

110.00 

0 

2 30 

4296.14 

20.76 

167.96 

256.46 

62.23 

1 

14  6 

3696.1 

16,90 

161 .00 

differential  corrections  MIO-COORSE  execution  accuracy  orbit  determination  ACCURACV 

TOE-1.0021  TRA-2.3974  TC3  -.2323  BAU  .2754  SCT  1714,5  SCR  457.3  SG3  66.2  ST  771.3  SR  407.5  SS  666.0 

ROE  -.6546  RRA  .2961  RC3  -.0530  FAU  .01446  RRT  -,0041  RRf  .0067  RTF  -.6574  CRT  .7063  CRS  .7965  CST  .9900 

FOE  .7445  FRA  1.3136  FC3  -.1446  BSP  5363  SOB  1774.5  R23  -.0029  R13  .6574  LSA  1077.0  MSA  267.2  SSA  16.5 

BOE  1.1969  BRA  2.4156  BC3  .2363  FSP  -225  SCI  I7l4.5  SC2  457.3  THA  179.93  ElI  630.4  El2  267.2  ALF  .23.05 


LAUNCH  DATE  DEC  1 1966  FLIGHT  TIME  106.00  ARRIVAL  CATE  MAR  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  239.675 

RL  147.50  LAL  -.00  LOt  66.67  VL  24.540  CAL  13.67  A7L  86.61  HCA  93.10  SMA  110.64  ECC  .39693  INC  3.3690  VI  30.207 

RP  107.56  LAP  3.36  LOP  161.97  VP  35.637  GAP  -23.45  A7P  90.16  TAL  157.33  TAP  250.43  RCA  66.62  APO  155.06  V2  35.226 

RC  52.393  CL  9.07  CP  -1.00  7Al  47.17  7AP  10.09  ETS  174,69  7AE  143.52  ETE  197.94  7AC  66.96  ETC  166.03  ClP  10,05 

planetocentric  conic 

C3  79.904  VHL  6.939  ClA  17.11  RAL  17.17  RAD  6569.6  VEL  14.166  PTH  2.56  VHP  14.531  CPA  -7.16  RAP  354.43  ECC  2.3150 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

30  55 

3116.36 

-27.06 

104.96  270.66 

61.33 

6 22 

53 

2516.4 

- 

27.96 

96.42 

90.00 

22 

6 57 

4636.10 

13.62 

196.62  256.75 

64.93 

23  24 

13 

4036.1 

10.13 

169.66 

100.00 

7 

2 5 

2624 . 36 

-26.66 

63.64  271.17 

6J  .92 

7 49 

9 

2224.4 

- 

29.69 

74  .93 

100.00 

23 

16  26 

4405.34 

15.26 

179.03  257.93 

63.99 

24  31 

53 

3605.3 

11  .66 

1 72 . II 

110.00 

6 

31  56 

2543.11 

-33.63 

62.99  271.66 

63.46 

9 14 

21 

1943.1 

' 

34.17 

53.79 

110.00 

0 

9 0 

4259.35 

19.54 

165.66  255.62 

63  .36 

I 19 

59 

3659.4 

15.56 

J 56.79 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

7DE-1 .0066 

TRA- 

2.3952 

TC3  -.2351 

BAU  .2566 

SGT  1761.9  SGR 

450.3  SG3 

93.2 

ST  606.5 

SR 

400.9 

SS 

714 .7 

RCE  -.6193 

RRA 

.2776  RC3  -.0574 

FAU  .01497 

RRT  .0010  RRF 

.0026  RTF  - 

.6661 

CRT  .7106 

CRS 

.6013 

CST 

.9696 

FOE  .7766 

FRA 

1 .3595 

FC3  -.1621 

BSP  5634 

see  1637.9  R23 

.0036  R13  - 

.6661 

LSA  1116.9 

MSA 

264.3 

SSA 

16.5 

BOE  1 .1636 

BRA 

2.4112 

BC3  .2420 

FSP  -246 

SGI  1761.9  5G2 

450.3  THA 

.02 

ELI  661.1 

EL2 

264 .1 

ALF 

21 .59 

LAUNCH  DATE  DEC 

1 1966 

flight  TIME  106.00 

ARRIVAL 

, DATE 

MAR 

19  1969 

HELIOCENTRIC  CONIC 

DISTANCE  246.401 

RL  147.50 

LAL 

-.00 

LOL  66.67 

VL  24 .600 

GAL  13.09  A7L  66.59 

HCA  96.34 

SMA  112.04 

ECC  .36251 

INC 

3.4143 

VI 

30.207 

RP  107.60 

LAP 

3.39 

LOP  165.22 

VP  35.609 

GAP  -22.36  ATP  90.36 

TAL  156.76 

TAP  253.12 

RCA  69.16 

APO 

154.90 

V2 

35.219 

RC  50.652 

GL 

9.63 

GP  -1 .06 

7AL  46.73 

TAP  6.77  ETS  173.53 

TAE  145.20 

ETE  199.36 

TAC  66.63 

ETC 

166.19 

CLP 

6.70 

Planetocentric  conic 

C3  73.914 

VHL 

8.597 

OLA  17,63 

RAL  17.46 

RAD  6569.4  VEL  13.974 

PTH  2,55 

VHP  13,930 

OPA  -6.47 

RAP 

356.21 

ECC 

2.2164 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

24  50 

3127.67 

-26.96 

105.64  270.06 

61.00 

6 16 

56 

2527.9 

27.93 

97.11 

90.00 

22 

15  20 

4590.55 

12.29 

194.13  257.97 

64.29 

23  31 

50 

3990.6 

6.73 

167. 

100.00 

6 

56  39 

2631 .75 

-26.61 

64.18  270.37 

81.65 

7 43 

51 

2231 .7 

29.66 

75.46 

100.00 

23 

26  11 

4361 .91 

13.97 

176.46  257.13 

63.30 

24  36 

53 

3761  .9 

10.27 

169.64 

110.00 

a 

27  52 

2546.37 

-33.60 

63.24^  271.11 

63.33 

9 10 

16 

1946.4 

- 

34.16 

54  .05 

110.00 

0 

15  24 

4220.04 

16.24 

163.35  254.76 

60.56 

1 25 

44 

3620.0 

14.16 

156.59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .0161 

TRA- 

■2.3906 

TC3  -.2367 

BAU  .2417 

SGT  1850.7  SGR 

442-5  SG3 

100.9 

ST  643.1 

SR 

393.5 

SS 

745.1 

ROE  -.5646 

RRA 

.2577 

RC3  -.0619 

FAU  .01552 

RRT  .0065  RRF  - 

.0017  RTF  - 

.6744 

CRT  .7158 

CRS 

.6043 

CST 

.9696 

FOE  .6160 

FRA 

1.4076 

FC3  -.1616 

BSP  5665 

SG6  1902.6  R23 

.0043  R13  - 

.6744 

LSA  1163.0 

MSA 

260.6 

SSA 

16.6 

BOE  1.1724 

BRA 

2.4044 

BC3  .2446 

FSP  -269 

SGI  1650.7  SG2 

442.5  THA 

.10 

ELI  693.3 

EL2 

260.1 

ALF 

20.21 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  19^8-69' 


LAUNCH  OATC  DEC  1 1966 


FlKHT  time  110.00 


ARRIVAL  DATE  mar  21  1969 


HClIOCENTRIC  conk 


RL 

147 

.50 

LAL 

.00 

LOL 

68,07 

VL 

25.043 

OAL 

RP 

107 

.62 

LAP 

3 

.39 

LOP 

168.46 

VP 

35.970 

GAP 

RC 

49. 

405 

OL 

10 

.21 

OP 

-1.13 

ZAL 

46.35 

ZAP 

DISTANCE  253.150 
12.53  AZL  $6.56  MCA 


-21.34  AZP 


99.5$  SMA  113.20 
90. 5T  TAL  156.26  TAP  255.84 


7.44  ETS  ITI.85  ZAE  147.00  ETE  200.98 


flanetocentrk  conic 
C3  68.428  VML  8.272  DLA  18.56 


RAL  17.70  RAD  6569 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONO 

90.00 

5 18 

17 

3137.99 

-26.85 

106.36 

90.00 

22  23 

48 

4544.09 

10.91 

191.42 

100.00 

6 50 

49 

2839.59 

-28.73 

84.75 

100.00 

23  33 

55 

4317.73 

12.60 

173.91 

110.00 

8 23 

26- 

2549.83 

-33.58 

63.51 

110.00 

0 21 

44 

4180.25 

16.89 

161.05 

DirPERENTlAL  CORRECTIONS 
TOE -1.0238  TRA-2.3835  TC3  -.2366  BAU  .2248 
ROC  -.5511  RRA  .2385  RC3  -.0666  FAU  .01614 

FDE  .8565  FRA  1.4589  FC3  -.2042  BSP  6138 

BOE  1.1627  BRA  2.3954  BC3  .2458  FSP  -294 

LAUNCH  DATE  DEC  1 1968 

HELIOCENTRIC  CONK 

RL  147,50  LAL  -.00  LOL  68.87  VL  25.271  &AL 

RP  107.85  LAP  3.38  LOP  171.71  VP  36.121  GAP 

RC  48.064  OL  10.82  OP  -1.21  ZAL  48.02  ZAP 

PLANETOCENTRK  CONIC 

C3  63.407  VHL  7.963  DLA  19.28  RAL  17.88  RAD 


3 H?EL  13.776  PTH  2.52  VHP  13.346 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

269.18  80.66  6 10  35 

257.19  63.71  23  39  30 

269.51  81.36  7 38  9 

256.31  62.67  24  45  53 

270.28  83.18  9 5 56 

253.80  39.83  1 31  24 

mid-course  execution  accuracy 
sot  1920.6  SOR  433.8  S03  109.4 

RRT  .0124  RRF  -.0063  RTF  -.8822 
SOB  1969.0  R23  .0052  R13  -.8622 
SOI  1920.6  S02  433.0  THA  .17 

Flight  time  112.00 


ECC  .36684  INC  3.4399  VI  30.207 

RCA  71.67  APO  154.72  V2  35.211 

ZAC  90.68  ETC  166.34  CLP  7.35 

DPA  -5.76  RAP  357.97  ECC  2.1262 

PO  CST  TIM  INJ  Z LAT  INJ  2 LONO 

2536.0  -Z7.07  97.04 

3944.1  7.29  184.61 

2239.6  -29.62  76.06 

3717.7  8-84  167.14 

1949.8  -34.16  54.32 

3580.2  12.76  154.38 

ORBIT  DETERMINATION  ACCURACY 

ST  880.9  SR  385.3  SS  777.3 

CRT  .7172  CRS  .0075  CST  .9897 

LSA  1209.3  MSA  256,6  SSA  16.6 

ELI  927.0  El2  255.1  ALF  18-90 


ARRIVAL  DATE 


MAR  23  1969 


DISTANCE  259.916 


LNCH  AZMTH 

LNCH  T1>C 

L-I  TIME 

INJ  LAT 

INJ  LONO 

90.00 

5 11 

14 

3148.94 

-26.73 

107.14 

90.00 

22  32 

19 

4496.66 

9.46 

188.69 

100.00 

6 44 

32 

2848.04 

-26.64 

85.36 

100.00 

23  41 

41 

4272.78 

11.18 

171.33 

110.00 

8 18 

39 

2553.81 

-33.55 

63.00 

110.00 

0 28 

0 

4139.96 

15.50 

158.76 

AZL  86.53 

HCA 

102.81 

SMA 

114.32 

ECC 

.35109 

INC 

3.4660 

VI 

30.207 

AZP  90.77 

tal 

155.78 

TAP 

258.60 

RCA 

74,09 

APO 

154.54 

V2 

35.202 

ETS  169.30 

ZAE 

148.92 

ETE 

202.85 

ZAC 

92.52 

ETC 

166.48 

CLP 

5 . 99 

VEL  13.593 

PTM 

2.48 

VHP 

12.784 

DPA 

-5.07 

RAP 

359.72 

ECC 

2.0435 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ 

I TIME 

PO 

CST  TIM 

iNJ 

2 LAT 

INJ 

2 LONG 

268.23 

60.26 

6 

3 42 

2548.9 

- 

27.80 

98.64 

256.39 

63.19 

23 

47  15 

3896 . 7 

5.79 

181 .93 

268.59 

61 .05 

7 

32  0 

2246.0 

- 

29.58 

76.68 

255.49 

62.10 

24 

52  54 

3672.8 

7.36 

164 .62 

269.39 

83.01 

9 

1 12 

1953.6 

- 

34.15 

54 .61 

252.99 

59.14 

1 

37  0 

3540.0 

11.29 

152.10 

oiffercntial  corrections 
TOE-1. 0321  TRA-2.3T42  TC3  -.2349 

ROC  -.5181  RRA  ,2202  RC3  -.0714 

FDE  .9006  FRA  1.5132  FC3  -.2297 

BOE  1.1549  BRA  2.3844  BC3  .2453 


launch  date  dec  I 1968 


BAU  .2001 
FAU  .01682 
BSP  6367 
FSP  -322 


mid-course  execution  accuracy 

SOT  1991.8  SOR  424.3  S03  118.6 
RRT  .0185  RRF  -.0109  RTF  -.8896 
see  2036.5  R23  .0063  R13  -.8895 
SOI  1991.8  502  424.3  THA  .24 


Flight  time  ii4.oo 


ORBIT  DETERMINATION  ACCURACY 


heliocentric 

CONIC 

distance  266.701 

RL  14T.50 

LAL  -.00 

LOL  68.87 

VL 

25  .484 

OAL  11.49 

AZL  86.51 

HCA 

106.05 

SMA 

115 

.39 

RP  107.68 

LAP  3.36 

LOP  174.95 

VP 

36.262 

OAP  -19.37 

AZP  90.97 

TAL 

155.34 

TAP 

261 

,39 

RC  46.839 

OL  11.44 

OP  -1.29 

ZAL 

45.75 

ZAP  4.80  ETS  165.16 

ZAE 

150.96 

ETE 

205 

.03 

PLANETOCENTRK  CONK 

C3  58.815 

VHL  7 . 669 

OLA  20.02 

RAL 

18.02 

RAD  6569.1 

VEL  13.423 

PTH 

2.45 

VHP 

12. 

236 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONO 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

90.00 

5 3 37 

3160.92 

-26.59 

107.99 

267.22 

79.88 

5 

56 

18 

90.00 

22  41  0 

4448.17 

7.96 

185.92 

255.60 

62.74 

23 

55 

8 

100.00 

6 37  46 

2857.29 

-28.54 

86.03 

267,60 

80.71 

7 

25 

24 

100.00 

23  49  31 

4227.03 

9.71 

168.73 

254.66 

61.59 

24 

59 

59 

110.00 

8 13  29 

2557.83 

53.51 

64.13 

268.44 

82.02 

8 

56 

7 

110.00 

0 34  14 

4099.26 

14.06 

156.48 

252.10 

58.52 

1 

42 

33 

differential  CORRECTIONS 

mid-course  execution 

ACCURACY 

TDE-l .0411 

TRA-2.3623 

TC3  -.2313 

BAU 

.1915 

SOT  2063.7  SOR  414. C 

} S03  126. C 

\ 

ROE  -.4859 

RRA  .2027 

RC3  -.0763 

FAU 

.01758 

RRT 

.0247  RRF 

.0156  RTF  -, 

.8965 

FOE  .9491 

FRA  1.5710 

FC3  -.2588 

BSP 

6645 

SOB  2104.6  R23 

.0075  R13 

.8965 

BOE  1.1469 

BRA  2.3710 

BC3  .2435 

FSP 

-352 

SOI  2063.7  S02  413.9  THA 

.30 

launch  date  dec  1 1968 

Flight  time  iie.oo 

heliocentric  conic 

DISTANCE  273.495 

RL  147.50 

LAL  -.00 

LOL  68.87 

VL 

25.683 

OAL  11.00 

AZL  86.46 

HCA 

109.29 

SMA 

116.42 

RP  107.71 

LAP  3.32 

LOP  178.19 

VP 

36.393 

OAP  -18.44 

AZP  91.16 

tal 

154.93 

TAP 

264.22 

RC  45.742 

OL  12.09 

OP  -1.39 

ZAL 

45.53 

ZAP  3.52 

ETS  157.64 

ZAE 

153.09 

ETE 

207.61 

PLANETOCENTRK  CONIC 

11 

.706 

C3  54.619 

VHL  7 . 390 

OLA  20.75 

RAL 

18.10 

RAD  6569.0 

VEl  13.266 

PTH 

2.42 

VHP 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONO 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

4 55  23 

3174.21 

- 

26.43 

108.93 

266.15 

79.44 

5 

48 

17 

90.00 

22  49  53 

4398 . 54 

6.40 

163.10 

254.80 

62.36 

24 

3 

12 

100.00 

6 30  29 

2887 . 54 

- 

28.42 

86.77 

266.56 

80.34 

7 

16 

17 

100.00 

0 1 24 

4180.44 

8.19 

166.10 

253.83 

61.15 

1 

11 

4 

110.00 

6 7 57 

2562 . 64 

- 

33.47 

64.50 

267.44 

62.60 

8 

50 

39 

110.00 

0 40  26 

4050.11 

12.59 

154.20 

251.21 

57.95 

1 

48 

4 

ST 

920.1 

SR 

376.2 

SS 

011.5 

CRT 

,7210 

CRS 

.8106 

CST 

.9897 

LSA 

1258.1 

MSA 

251  .8 

SSA 

16,6 

Eli 

962.2 

El2 

249.2 

AlF 

17,65 

arrival 

DATE 

MAR 

25 

1969 

ECC 

.33767 

INC 

3.4928 

VI 

30 

.207 

RCA 

76.43 

APO 

154.36 

V2 

35 

.194 

ZAC 

94.35 

ETC 

166.61 

CLP 

4.62 

DPA 

-4.38 

RAF 

1 .47 

ECC 

1 . 

9679 

PC  CST  TIH 

INJ 

2 LAT 

INJ 

2 

LONG 

2560.9 

3848.2 

2257.3 
3627.0 
1957.8 

3499.3 


-27.72 

4.24 

-29.53 

5.04 

-34.14 

9.60 


99.50 
179-21 
77 .37 
162.08 
54  .94 
149.98 


ORBIT  DETERMINATION  ACCURACY 


differential  corrections 

TDE- 1.0507  TRA-2.3480  TC3  -.2255  BAU  .1750 
ROE  -.4544  RRA  .1862  RC3  -.0812  FAU  .01842 
FOE  1.0023  FRA  1.65Z7  fC3  -.2920  BSP  6889 
BDE  1.1448  BRA  2,3553  BC3  .2397  FSP  -385 


MlD-COU<tSE  EXECUTION  ACCURACY 
SOT  2136.3  SOR  402.9  S03  139.9 

RRT  .0309  RRF  -.0200  RTF  -.9030 
SOB  2174.0  R23  .0089  R13  -.9030 
SOI  2136.4  S02  402.7  THA  .35 


ST  960.5 

SR 

366.2 

55 

040.0 

CRT  .7253 

CRS 

.6144 

CST 

.9898 

lSA  1309.5 

MSA 

246.4 

SSA 

16.6 

ELI  999.0 

El2 

242.4 

ALF 

16.45 

ARR 

IIVAL 

DATE 

MAR 

27  1969 

ECC  .32415 

INC 

3.5204 

VI 

30 .20  7 

RCA  70.60 

APO 

154 .16 

V2 

35.104 

ZAC  96.17 

ETC 

166.72 

CLP 

3.23 

DPA  -3.71 

RAP 

3.19 

ECC 

1 .0989 

PO  CST  TiH 

iNJ 

2 LAT 

INJ 

2 LONO 

2574.2 

- 

27.62 

100.46 

3798.5 

2.65 

176.43 

2267.5 

- 

29.47 

78.12 

3580.4 

4.20 

159.50 

19“62.6 

- 

34.13 

55.32 

34T8.1 

8.27 

147. 77 

ORBIT  DETERMINATION  ACCURACY 

ST  1002.4 

SR 

355.3 

SS 

886.9 

CRT  .7299 

CRS 

.0161 

CST 

.9899 

USA  1363.6 

MSA 

240.5 

SSA 

16.6 

Eli  1037.2 

El2 

234.7 

alf 

15.31 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATC  DEC  I I96fl  FLIGHT  TIME  Ug.OO  ARRIVAL  CATE  MAR  ?9  1969 

heliocentric  CONIC  DISTANCE  280,298 

RL  147.50  LAL  -.00  LOL  6fl.fl7  VL  25.889  CAL  10.54  A7L  86.45  HCA  117.57  SMA  117.41  ECC  .31153  INC  3.5497  VI  30.707 

RP  107.74  lap  3.78  LOP  181.43  VP  36.514  CAP  -17.53  A7P  91.36  TAl  154.56  TAP  767.08  RCA  80.86  APO  153.96  V7  35.1  74 

RC  44.787  CL  17.76  CP  -1.50  7AL  45.37  ZAP  7.36  ETS  141  .63  7A£  155.79  ETE  710.71  ZAC  97.96  ETC  166.83  CLP  1.83 

PlANETOCENTRIC  CONIC 


C3  50 . 789 

VHL  7.127 

CLA  71.49 

RAL  18.13 

RAO  6568.9 

V£l  13,171 

PTH  7.40 

VHP  n.197 

OPA  -3.05 

RAP  4.90 

ECC  1 .8359 

LNCH  A7HTH 

LNCH  TIME 

U-I  TIHE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  time 

PC  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

90.00 

4 46  78 

3189.09 

-76.74 

109.98 

765.03 

78.94 

5 39  37 

7589,1 

-77.50 

101  .54 

90.00 

77  59  3 

4347.61 

4.79 

180.73 

754  .07 

67.06 

74  11  31 

3747.6 

1 .01 

173.59 

100.00 

6 77  38 

7878.99 

-78.79 

87.60 

765.46 

79.97 

7 10  37 

7779.0 

-79.39 

78.97 

100.00 

0 9 30 

4137.94 

6.67 

163.45 

753.01 

60.78 

1 18  73 

3537.9 

7.68 

156.88 

110.00 

8 1 59 

7568.15 

-33.47 

64.97 

766.39 

87.36 

8 44  47 

1968.7 

-34.11 

55.75 

110.00 

0 46  38 

4016.54 

11.08 

151.93 

750.37 

57.45 

1 53  34 

3416.5 

6,71 

145.56 

differential  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERHINA TION  ACCURACY 

TOE-1  .0607  TRA-7.3317  TC3  -.7177  BAU  .1587  SCT  7709.1  SCR  391.0  SC3  157.7  ST  1045.7  SR  343.6  S5  978.4 

ROE  -.4737  RRA  .1706  RC3  -.0867  FAU  .01935  RRT  .0366  RRT  -.0738  RTF  -.9097  CRT  ,7347  CRS  .8716  CST  .9900 

FOE  1.0610  FRA  1.6989  FC3  -.3799  BSP  7jA8  SG6  7743.4  R73  .0105  Rl3  -.9097  LSA  1470.3  MSA  734.7  SSA  16.6 

BOE  1. 1 477  BRA  7.3374  6C3  .7337  FSP  -477  SCI  7709.7  SC7  390.7  THA  .38  ELI  1076.7  El7  776.7  AlF  14.77 

LAUNCH  DATE  OEC  1 1968  FlICHT  TIME  170.00  ARRIVAL  DATE  MAR  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  287.106 


RL  14  7.50 

LAL 

-.00 

La  68.87 

VL  76.047 

CAL  10.10 

AZL  86.42 

HCA 

115.75 

SHA 

118.35 

ECC  .79917 

INC 

3.5793 

VI 

30.707 

RP  107.77 

LAP 

3.77 

LOP  184.67 

VP  36.627 

CAP  -16.66 

AZP  91.56 

TAl 

154.23 

tap 

269.98 

RCA  87.94 

APO 

153.76 

V7 

35,164 

RC  43.971 

CL 

13.46 

CP  -1 .67 

ZAL  45.77 

ZAP  1.67 

ETS  104.82 

ZAE 

157.52 

ETE 

214.49 

ZAC  99.74 

ETC 

166.93 

CLP 

.40 

PLANETOCENTRIC  CONIC 

C3  47.796 

VHL 

6.877 

OLA  27.24 

RAL  18.11 

RAO  6566.8 

VEL  12.987 

PTH 

2.37 

VHP 

10.695 

OPA  -7.47 

RAP 

6.59 

ECC 

1.7784 

LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 7 LAT 

INJ 

7 LONG 

90.00 

4 

36  45 

3205.93 

'76.01 

111. 16 

263.85 

78.39 

5 

30  n 

7605.9 

- 

77.35 

107.75 

90.00 

73 

8 35 

4295.18 

3.11 

177.29 

253.25 

61  .84 

24 

20  10 

3695.7 

-.68 

170.66 

100.00 

6 

14  9 

7891 .92 

-78.13 

88.52 

264.31 

79,46 

7 

2 TO 

7791 .9 

- 

79.30 

79.92 

100.00 

0 

17  46 

4084.47 

5,00 

160.76 

252.20 

60.49 

1 

75  53 

3484.4 

1.03 

154.77 

UQ.OQ 

7 

55  35 

7574.^5 

-33.36 

65.41 

265.30 

82.07 

8 

38  30 

1974.5 

- 

34.10 

56.74 

110.00 

0 

57  51 

3974.57 

9.53 

149.66 

249.43 

57.02 

1 

59  6 

3374.6 

5.17 

143.35 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TION  ACCURACY 


TOE- 

1 .0756 

TRA-2.3177 

TC3 

-.2273 

BAU 

.1550 

SGT  2287.4  SGR 

378,6 

SC3 

165.8 

ST 

1092,2 

SR 

330.9 

S5 

972.9 

ROE 

-.3939 

RRA  . 1 567 

RC5 

-.0917 

FAU 

.02040 

RRT  .0473  RRF 

- .0263 

RTF 

-.9103 

CRT 

.7410 

CRS 

.8256 

CST 

.9903 

FOE 

1 .1760 

FRA  1.7699 

FC3 

-.3734 

BSP 

8356 

see  2318.5  R23 

.0180 

R13 

-.9103 

LSA 

1482.3 

HSA 

226.8 

SSA 

17.0 

BOE 

1 .1455 

BRA  7.3175 

6C3 

.2451 

FSP 

-462 

SGI  2287.4  SG2 

378.2 

THA 

.46 

ELI 

1120.5 

El2 

216.6 

alf 

13.15 

LAUNCH 

DATE  1 

DEC  1 1968 

Flight  time 

122.00 

ARRIVAL 

CATE 

APR 

7 1969 

HELIOCENTRIC  CCNIC  DISTANCE  793.915 

RL  147.50  LAL  -.00  LOL  68.87  VL  76.704  CAL  9.67  A7L  86.39  HCA  118.98  SMA  119.75  ECC  .78768  INC  3.6111  VI  30.707 

RP  107.80  LAP  3.16  LOP  187.90  VP  36.737  CAP  -15.81  A7P  91,75  TAL  153.93  TAP  777.91  RCA  84.94  APO  153.55  V7  35.153 

RC  43.319  CL  14.18  CP  -1.76  7AL  45.77  ZAP  7.05  ETS  60-09  7AE  159.74  ETE  719.16  ZAC  101.49  ETC  167.03  CLP  -1.06 

PLANETOCENTRIC  CONIC 

C3  44.1  14  VHL  6.647  CLA  77.99  RAL  18.03  RAD  6568.7  VEL  17.864  PTH  7.34  VHP  10.713  DPA  -1.81  RAP  8.76  ECC  1 . 7^60 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

90.00 

4 76  9 

3775.71 

-75.74 

117.51 

767.61 

77.77 

5 19  54 

7675.7 

-77. J7 

104 . 1 3 

90.00 

73  18  36 

4740.93 

1.36 

174.76 

757.50 

61  .7] 

24  79  16 

3640.9 

-2.43 

167,64 

100.00 

6 4 57 

7906.64 

-77,95 

89.58 

763.17 

78.93 

6 53  73 

7306.6 

-79.19 

80.99 

100.00 

0 76  74 

4034.74 

3.33 

1 58 .07 

751.41 

60.78 

1 33  39 

3434.7 

-.65 

151 .49 

1 10.00 

7 48  43 

7581 .98 

-33.79 

65.98 

764.18 

81 .74 

8 31  45 

1987.0 

-34,07 

56.87 

110.00 

0 59  7 

3937.16 

7.95 

147.40 

248.56 

56.64 

7 4 39 

3337.7 

3.51 

141  .13 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERHINA TION  ACCURACV 


TOE- 

-1  .0879 

TRA- 

'7.7895 

TC3 

-.1937 

BAU 

.1773 

SGT 

2354.1  SGR 

364.8 

SG3 

180.8 

ST 

1134.5 

SR 

317.0 

SS 

1070.9 

RCE 

- .3645 

RRA 

.M79 

RC3 

-.0961 

FAU 

.07153 

RRT 

.0455  RRF 

-.0783 

RTF 

-.9705 

CRT 

.7449 

CRS 

.8797 

CST 

.9903 

FOE 

1.1984 

FRA 

1 .8467 

FC3 

-.4776 

BSP 

7658 

SG6 

7387.7  «23 

.0146 

R13 

-.9705 

LSA 

1543.0 

MSA 

770.3 

SSA 

16.4 

BCE 

1.1476 

BRA 

7.2940 

0C3 

.7158 

FSP 

-508 

SGI 

7354.1  SG7 

364.4 

THA 

.41 

ELI 

1159.6 

EL7 

706.9 

alf 

17.15 

LAUNCH 

DATE  OEC 

1 1968 

flight  time 

174.00 

ARRIVAL 

CATE 

APR 

4 1969 

HELIOCENTRIC  CCNIC  DISTANCE  3CX5-774 

RL  147.50  LAL  -.00  LOL  68.87  VL  76.355  CAL  9.77  AZL  86.36  HCA  177.71  SNA  170.10  ECC  .77687  INC  3.6448  VI  30,707 

RP  107.84  LAP  3.08  LOP  191.13  VP  36.879  CAP  -14.99  AZP  91,94  TAL  153.68  TAP  775.88  RCA  86.86  APO  153.35  ^2  35.  Mi 

RC  47.834  CL  14.97  CP  -1.97  ZAL  45.73  ZAP  3.19  ETS  38.77  ZAE  161.86  ETE  774.99  ZAC  103.71  ETC  167.17  ClP  -7.55 

PLANETOCENTRIC  CONIC 

C3  41.221  VHL  6.470  OLA  73.75  RAL  17.91  RAO  6568.6  VEL  17-751  PTH  7.37  VHP  9.747  OPA  -1.73  RAP  9.91  ECC  1 .6784 


LNCH  AZMTH 

LNCH  TIME 

t-i  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

: INJ  AZHTH 

INJ  time 

PO  CST  TIM 

INJ  7 LAT 

INJ 

2 LONG 

90.00 

4 

14  77 

3247.53 

-25.41 

114.06 

261,33 

77.06 

5 8 

35 

7647.5 

-26.94 

105.77 

90.00 

23 

29  16 

4184.41 

-.46 

171 .11 

251.79 

61 .69 

74  39 

0 

3584.4 

-4.75 

164 .47 

100.00 

5 

54  57 

7923.51 

-27.77 

90.78 

261 .89 

78.34 

6 43 

40 

7373.5 

-79.05 

87.73 

100.00 

0 

35  23 

3983.66 

1.60 

155.21 

250.64 

60.15 

1 41 

47 

3383.7 

-7.38 

148.69 

110.00 

7 

41  21 

2590.63 

-33.20 

66.64 

263.03 

81 .36 

8 74 

31 

1990.6 

-34.04 

57.50 

J 10.00 

1 

5 79 

3889.31 

6.34 

145.12 

247.70 

56.34 

7 10 

18 

3789.3 

1 .87 

138  .89 

DIFFERENTIAL 

. CORRECTIONS 

HIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  OETERHINATION  ACCURACV 

TOE-1 .0957 

TRA* 

'7.7650 

TC3  -.1770 

BAU  .1173 

SGT  2425.8  SGR 

350.6  SC3 

197.4 

ST  1181.7 

SR  307.1 

SS 

1077.5 

ROE  -.3358 

RRA 

.1310 

RC3  -.1009 

FAU  .07780 

RRT 

.0477  RRF  - 

.0277  RTF  - 

.9757 

CRT  .7501 

CRS  .8377 

CST 

.9905 

FOE  1.7797 

FRA 

1 .9795 

FC3  -.4789 

BSP  7895 

SG6  2451.0  R23 

.0174  R13  - 

.9757 

LSA  1609.7 

MSA  717.9 

SSA 

16.7 

BOE  1 .1460 

BRA 

2.7687 

8C3  .2038 

FSP  -558 

SCI 

2425.8  SG2 

350.7  Tha 

.40 

Eli  1703.3 

El7  196.1 

alf 

11.16 

793 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  j 


LAUNCH  CATE  DEC  I 196B 

HELIOCENTRIC  CONIC 
RL  JA7.50  LAL  -.00  LOt  e 

RP  107.87  lap  3.00  tOP  15 

RC  4?.52A  Ol  15.70  CP 

Plane TOCENTRIC  CONIC 


PtlCHT  TIME  l?6.00 
DISTANCE  307.529 


C3  38.593 

VHL 

6.212 

OLA  24.52 

RAL  17.73 

RAO  6568.5 

VEL  12.648 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 

I 25 

3273.76 

-25.00 

115.87 

259.98 

90.00 

23 

40  51 

4124.91 

-2.38 

167.79 

251.13 

100.00 

5 

44  0 

2943.04 

-27.44 

92.17 

260.61 

100.00 

0 

44  54 

3930.87 

-.19 

152.31 

249.91 

110.00 

7 

33  25 

2600.73 

-33.10 

67.41 

261 .85 

110.00 

1 

11  58 

3845.94 

4.70 

142.84 

246.87 

OirFERENTIAL  CORRECTIONS 
TOE-1.1089  TRA-2.2379  TC3  -.1578 

ROE  -.3076  RRA  .1204  RC3  -.1057 

FOE  1.3696  FRA  2,0195  FC3  -.5433 

60E  1.1507  BRA  2.2412  8C3  .1900 

launch  DATE  DEC  1 1968 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  68.87 

RP  107.91  LAP  2.90  LOP  197.59 

RC  42.392  CL  16.49  CP  -2.31 

planetocentric  conk 


BAU  .0980 
FAU  .02422 
BSP  8137 
FSP  -613 


6568.5  VEL  12.648  PTH  2.30  VHP  9.296 
LONC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
5.87  259.98  76.24  4 55  59 

7.79  251.13  61.78  244936 

2.17  260.61  77.66  6 33  3 

2.31  249.91  60.11  1 50  24 

7.41  261 .85  80.92  8 16'46 

2.84  246.87  56.10  2 16  4 

mid-course  EXECUTION  ACCURACV 
SOT  2496.2  SCR  335.6  SC3  215.9 
RRT  ,0467  RRT  -.0237  RTF  -.9306 
see  2518.6  R23  .0205  R13  -.9306 


1 2496.2  SC2  335.2  THA 
fLlCHT  TIME  128.00 


DISTANCE  314.329 

VL  26.625  CAL  8.53  42L  86.28  HCA  128.66  SMA  121 .68 
VP  37.000  CAP  -13.43  ATP  92.33  TAL  153.28  TAP  281 .93 
7AL  45.42  TAP  €.10  ETS  23.70  TAE  165.43  ETE  241.29 


PTH  2.27  VHP  8.859 
INJ  ATMTH  INJ  TIME 


C3  36.212 

VHL 

6.018 

DLA  25.30 

RAL  17.49 

RAO  6568.4 

VEL  12.553 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

3 

46  40 

3305.22 

-24,47 

tlB.02 

258.57 

90.00 

23 

53  45 

4061  .26 

-4,43 

164.23 

250.53 

ioo.oa 

5 

31  56 

2965 .86 

-27.10 

93,78 

259.29 

100.00 

0 

55  6 

3875.86 

-2,05 

149.30 

249,22 

110.00 

7 

24  52 

2612.50 

-32.97 

68,30 

260.65 

110.00 

1 

18  39 

3801 .98 

3,03 

140.54 

246.05 

differential  corrections 

TOE-1.1208  TRA-2.2061  TC3  -.1332 
ROE  -.2796  RRA  .1 1 13  RC3  - .1 104 
FOE  1.4704  FRA  2.1163  FC3  -.6l79 
80E  1.1551  9RA  2.2089  8C3  .1730 

LAUNCH  DATE  DEC  1 1968 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  68.87 

RP  107.95  LAP  2-80  LOP  200.81 

RC  42.442  CL  17.32  OP  -2.56 

PLANETOCENTRIC  CONIC 


8AU  .0838 
FAU  .02584 
eSP  8416 
FSP  -677 


B.02  258.57  75.29  4 4 l 45 

4.23  250.53  62.00  25  1 26 

3.78  259.29  76.88  6 21  22 

9.30  249.22  60.17  1 59  42 

8.30  260.65  80.40  8 8 25 

0.54  246.05  55.93  2 22  I 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2561.7  SCR  319.8  SC3  236.3 

RRT  ,0403  RRT  -.0144  RTF  -.9353 

see  2581.5  R23  .0239  R13  -.9353 

SCI  2561.7  SC2  319.5  THA  .29 


Flight  time  130.00 


C3  34 .059 

VHL  5.836 

OLA  26.09 

RAL  17.21 

RAO  6568.3 

VEL  12.467 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

3 29  30 

3344.16 

-23.77 

120.66 

257.07 

90.00 

0 12  33 

3991 .37 

-6.65 

160.29 

250.03 

100.00 

5 18  27 

2992.93 

-26.67 

95.67 

257.92 

100.00 

1 6 17 

3817.84 

-4.01 

146.10 

248.59 

WO. 00 

7 15  38 

2626.27 

-32.81 

69.34 

259.44 

110.00 

1 25  36 

3757.26 

1 .32 

138.20 

245.27 

differential 
toe-1 .1355 
ROE  -.2518 
FOE  1 .5849 
60E  1 .1631 


CORRECTIONS 
TRA-2.1738  TC3  -.1082 
RRA  .1040  RC3  -.1151 
FRA  2.2227  FC3  -.7017 
BRA  2.1763  BC3  .1580 


DISTANCE  321.120 

VL  26.745  CAL  8.19  A7L  86.24  HCA  131.88  SMA  122.40 
VP  37.075  GAP  -12.68  ATP  92.51  TAL  153.13  TAP  285.00 
TAl  45.59  TAP  7.69  ETS  20.89  TA£  166.63  ETE  252.05 


PTH  2.26  VHP  8.438 
INJ  ATMTH  INJ  TIME 
74. 1 4 4 25  14 

62.41  1 19  5 

75.97  6 8 20 

60.35  2 9 55 

79.81  7 59  24 

55.84  2 28  15 


SCT  2627.7  SCR  303,4  SC3  259.1 

RRT  .0281  RRF  -0017  RTF  -.9395 

SC8  2645.2  R23  .0285  R13  -.9395 

SCI  2627.7  S02  303.3  THA  .19 


BAU  .0719 
FAU  .02760 
BSP  8644 
FSP  -746 


LAUNCH  DATE  DEC  1 1968 


HELIOCENTRIC  CONIC 


flight  time  132.00 
DISTANCE  327.902 


RL  147.50 

LAL 

-.00 

LOL  68.87 

VL  26.857 

GAL  7.86 

ATl  86.19 

HCA 

135.09 

RP  107.99 

LAP 

2.69 

LOP  204.03 

VP  37.144 

CAP  -11.96 

ATP  92.70 

TAL 

153.01 

RC  42.671 

CL 

18. J8 

CP  -2,85 

TAL  45.82 

tap  9.36 

ETS  19.21 

tae 

167.29 

Planetocentric  conk 

PTH 

2.24 

C3  32.119 

VHL 

5.667 

OLA  26.89 

RAL  16.86 

RAO  6568.3 

VEL  12.389 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

3 

8 30 

3395.15 

-22.78 

124.07 

255,43 

72.71 

90.00 

0 

30  50 

3910.81 

-9.16 

155.71 

249.69 

63.09 

100.00 

5 

3 6 

3025.71 

-26 . 1 1 

97.95 

256.49 

74.90 

100.00 

1 

16  55 

3755.48 

-6.10 

142.65 

248.04 

60,68 

110.00 

7 

5 36 

2642.41 

-32.61 

70.56 

258.21 

79,11 

110.00 

1 

32  55 

3711.55 

-.43 

135.82 

244.55 

55.82 

INJ  time 

4 5 6 

1 36  I 

5 53  32 

2 21  30 
7 49  39 
2 34  46 


differential  corrections 
TOE-1.1484  TRA-2.1364  TC3  -.0776  6AU  .0613 

ROE  -.2237  RRA  .0986  RC3  -.1198  FAU  .02962 

FOE  1.7134  fra  2.3378  FC3  -.7983  BSP  8915 

0OE  1.1700  BRA  2.1386  8C3  .1427  FSP  -826 


mid-course  execution  ACCURACV 
SCT  2687.0  SCR  286.5  SC3  284.5 

m \W49  RRF  .0290  RTF  -.9436 

see  2702.2  R23  .0336  RI3  -.9436 

SCI  2687,0  SC2  286.5  THA  .03 


ARRIVAL  DATE 

APR 

6 1969 

ECC  .26659 

INC  3.6811 

VI 

30.207 

RCA  88.68 

APO  153.15 

V2 

35.129 

TAC  104.91 

ETC  167.21 

CLP 

-4,07 

OPA  -.70 

RAP  11.53 

ECC 

1 .6351 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

2673.8 

-26.64 

107.59 

3524.9 

-6.14 

161  .13 

2343.0 

-28.87 

85.65 

3330.9 

-4.16 

145 .78 

2000.7 

-34.00 

58.28 

3245.9 

.22 

136.62 

0R6IT  determination  ACCURACY 

ST  IZZS.S 

SR  286.0 

SS 

1 128.1 

CRT  .7548 

CRS  .8356 

CST 

.9908 

LSA  1679.6 

MSA  205.5 

SSA 

16.0 

ELI  1247.7 

EL2  184.7 

alf 

10.19 

arrival  date 

APR 

8 1969 

ECC  .25696 

INC  3.7203 

VI 

30.207 

- 

RCA  90.41 

APO  152.94 

V2 

35.117 

TAC  106.56 

ETC  167.31 

CLP 

-5.64 

OPA  -.21 

RAP  13.13 

ECC 

1 .5960 

I 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

2705.2 

-26.25 

109.81 

_ 

3461.3 

-8.14 

157.52 

- 

2365.9 

-28.64 

85.31 

5275.9 

-6.01 

142.74 

- 

2012.5 

-33.94 

59.20 

'z 

3202.0 

-I  .47 

134 .33 

CR8IT  determination  ACClWACV 

~ 

ST  1274.6 

SR  268.6 

SS 

1187.7 

- 

CRT  .7584 

CRS  .8378 

CST 

.9910 

- 

LSA  1751.5 

MSA  1 98 . 1 

SSA 

15.7 

Eli  1291.1 

EL2  172.8 

Alf 

9.25 

ARRIVAL  CATE 

APR 

10  1969 

- 

tee  .24791 

INC  3.7633 

VI 

30.207 

= 

RCA  92.06 

APO  152.75 

V2 

35.105 

i 

TAC  108.18 

ETC  167.42 

CLP 

-7.T5 

DPA  .23 

RAP  1 4 . 70 

ECC 

1 .5605 

= 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

- 

2744.2 

-25.72 

1 12.53 

3391  .4 

-10.29 

153.51 

— 

2392.9 

-28.33 

87.26 

3217.8 

-7.93 

139.51 

2026.3 

-33.86 

60.27 

- 

3157.3 

-3.17 

132.00 

SS 

ORBIT  DETERMINATION  ACCURACY 

s 

ST  1323.2 

SR  249.6 

SS 

1252.8 

CRT  .7609 

CRS  .8387 

CST 

.991  3 

LSA  1829.2 

MSA  190.7 

SSA 

15.3 

- 

ELI  1337.0 

EL2  160.3 

Alf 

8.29 

ARRIVAL  CATE 

APR 

12  1969 

ECC  .23944 

INC  3.8107 

VI 

30.207 

- 

RCA  93.61 

APO  152.55 

V2 

35.092 

TAC  109.75 

ETC  167.54 

CLP 

'8.92 

OPA  .60 

RAP  16.23 

ECC 

1.5286 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2795 . 1 

-24.93 

116.06 

3310.8 

-12.70 

148 .82 

2425.7 

-27.93 

89.62 

3155.5 

-9.97 

136.00 

2042.4 

'33.76 

61  .51 

3111  .6 

-4.91 

129.60 

ORBIT  DETERMINATION  ACCURACY 

ST  1369.6 

SR  228.7 

SS 

1322.6 

CRT  .7606 

CRS  .8374 

CST 

.9916 

LSA  1908.7 

MSA  183.7 

SSA 

14.9 

ELI  1380.7 

El2  147.3 

alf 

7.52 

294 
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EARTH-VENUS  TRAJECTORIES  <VOL  4.  1968-69  > 


LAUNCH  CATE  CEC  1 1 FLIGHT  TIME  134.00  ARRIVAL  CATE  APR  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  334.67? 

RL  147.50  LAL  -.00  lOl  68. S7  VL  26.961  GAL  7.56  A7L  86. M HCA  138.31  5MA  123.7?  ICC  .23150  INC  3.8638  VI  30.207 

RP  108.03  LAP  2.57  LOP  207.25  VP  37.207  GAP  -11.26  A7P  92.89  TAL  152,93  TAP  291.24  RCA  95.08  APO  1 52.36  V?  35.080 

RC  43.078  Gl  19.07  GP  -3.19  7Al  46.10  ZAP  11.11  ETS  18.22  7AE  167.35  ETE  276.18  7AC  111.28  ETC  167.69  CLP  -10.65 

planetocentric  conic 

C3  30.377  VHL  5.512  CLA  27.71  RAL  16.47  RAD  6568.2  VEL  12.319  PTH  2.22  VHP  7.638  OPA  .90  RAP  17.7?  ECC  1.4999 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 39  32 

3471  .57 

-21.15 

129.08 

253.49 

70.72 

3 

37 

24 

2871 .6 

-23.58 

121 .25 

90.00 

0 56  39 

3806.36 

-12.31 

149.66 

249.68 

64.30 

2 

0 

5 

3206.4 

-15.67 

142.59 

100.00 

4 45  5 

3066.83 

-25.35 

100,76 

254.96 

73.60 

5 

36 

12 

2466.8 

-27,35 

92.54 

100.00 

1 33  47 

3686.34 

-8.39 

138.80 

247.62 

61 .20 

2 

35 

13 

3086.3 

-12.17 

132.05 

110.00 

6 54  38 

2661  .43 

-32.35 

71  ,98 

256.96 

78.31 

7 

38 

59 

2061 .4 

-33.62 

62.98 

i 10.00 

1 40  44 

5664 . 50 

-2.23 

133.36 

243.84 

55.88 

2 

41 

48 

3064.5 

-6.69 

127. 12 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE- I. 161 5 TRA-2.0955  TC3  -.0433  6AU  .0536  SCT  2741.3  SGR  269.5  SG3  312.8  ST  1415.2  SR  205,6  SS  1398.4 

ROE  -.1951  RRA  .0956  RC3  -.1247  FAU  .03188  RRT  -.0334  RRF  .0719  RTF  -.9475  CRT  .7561  CRS  .8324  CST  .9919 

FOE  1 .8594  FRA  2.4630  FC3  -.9087  BSP  9192  SOB  2754,5  R23  -.0400  R13  .9475  USA  1992.2  MSA  177.0  SSA  14.3 

BDE  1.1777  BRA  2.0977  0C3  .1320  FSP  -917  SCI  2741  .3  SC2  269.3  THA  179.81  Etl  1423.8  EL2  133.8  AUF  6.33 

LAUNCH  DATE  DEC  I 1968  FLIGHT  TIME  136.00  ARRIVAL  DATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  341.428 

RL  147.50  UAL  -.00  LOU  68.87  VL  27.056  CAL  7.27  A7L  86.08  HCA  141.52  SMA  124.32  ECC  .22410  INC  3.9240  VJ  30.207 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.264  GAP  -10.58  A7P  93.07  TAL  152.88  TAP  294.41  RCA  96.46  APO  152.18  V2  35.067 

RC  43.658  GL  20.01  CP  -3.61  7AL  46.44  7AP  12.95  ETS  17.69  7AE  166.87  £TE  287.24  7AC  112.75  ETC  167.87  ClP  -12.45 

PLANETOCENTRIC  CONK 

C3  28,823  VHL  5.369  OLA  28.55  RAL  16.02  RAO  6568.2  VEU  12.255  PTH  2.20  VHP  7.260  OPA  1.10  RAP  19.18  ECC  1.4743 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.17 

1 14  18 

3729.42 

-17.52 

146.46 

250.59 

67.08 

2 16  28 

3129.4 

-20.47 

139.02 

93.83 

2 18  16 

3522.21 

-17.50 

131.29 

250.58 

67.07 

3 16  59 

2922.2 

-20.46 

123.84 

100.00 

4 22  38 

3121 .86 

-24.24 

104.48 

253.27 

7l  .95 

5 14  40 

2521 .9 

-26.48 

96.39 

100.00 

1 52  38 

3605.00 

-11.02 

134.19 

247.41 

62.04 

2 52  43 

3005.0 

-14.68 

127.31 

110.00 

6 42  29 

2684.07 

-32.03 

73.67 

255.70 

77.36 

7 27  13 

2084.1 

-33.43 

64 .72 

110.00 

1 49  16 

3615.55 

-4.09 

130.80 

243.22 

56.03 

2 49  32 

3015.6 

'8.53 

124.52 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE- 

■1 .1749 

TRA- 

2.0513 

TC3 

-.0060 

0AU 

.0502 

SCT  2790.0 

SCR 

253.0  SC3  344.4 

ST 

1459.9 

SR 

179.9 

SS 

1480.8 

RDE 

-.1654 

RRA 

.0951 

RC3 

-.1300 

FAU 

.03444 

RRT  -.0933 

RRF 

.1374  RTF  -.9511 

CRT 

.74  38 

CRS 

.8207 

CST 

.9921 

FDE 

2.0259 

FRA 

2.5997 

rc3- 

1.0343 

BSP 

9456 

SC6  2801.4 

R23  - 

.0482  R13  ,9512 

LSA 

2080.2 

MSA 

170.9 

SSA 

13.6 

eoE 

1 .1865 

BRA 

2.0535 

0C3 

.1302 

FSP 

-1018 

SCI  2790.1 

SC2 

251 .9  THA  179.51 

ELI 

1466.1 

El2 

119.7 

alf 

5.27 

LAUNCH 

DATE  1 

3EC 

1 1968 

flight 

TIME  138.00 

ARRIVAL 

CATE 

APR 

18  1969 

HELIOCENTRIC  CONIC 

DISTANCE  348. 

170 

RL 

147.50 

LAL 

-.00 

LOL 

68.87 

VL 

27.144 

GAL 

7.00  ATL 

86.01 

HCA  144.73  SMA  124.88 

ECC 

.21720 

INC 

3.9932 

VI 

30.207 

RP 

108.11 

LAP 

2.30 

LOP 

213.67 

VP 

37.316 

GAP 

-9.92  ATP 

93.26 

TAL  152.86  TAP  297.60 

RCA 

97.75 

APO 

152.00 

V? 

35.053 

RC 

44.405 

GL 

20.99 

GP 

-4.11 

TAL 

46.83 

TAP 

14.89  ETS 

17.52 

7AE  165.98  ETE  296.41 

TAC 

114.16 

ETC 

1 68 . 1 0 

CLP 

-14.32 

Planetocentric  conic 

C3  27.445  VHL  5.239  OLA  29.43  RAL  15.51  RAO  6568.1  VEL  12.199  PTH  2.19  VHP  6.896  OPA  1.18  RAP  20.60  ECC  1.4517 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81  .64 

0 35  39 

3835.19 

'18.35 

154.63 

249.50 

66.59 

I 39  34 

3235.2 

-21.37 

147.16 

98.36 

2 52  50 

3392.01 

-18.34 

122.08 

249.50 

66.57 

3 49  23 

2792.0 

-21.35 

114.62 

100.00 

3 49  50 

3209.51 

-22.27 

110.24 

251.18 

69.52 

4 43  20 

2609.5 

-24.85 

102.40 

100,00 

2 21  20 

3492.92 

-14.52 

127.70 

247.64 

63.58 

3 19  33 

2892.9 

-17.95 

120.59 

110.00 

6 28  50 

2711.40 

-31 .60 

75.69 

254.40 

76.23 

7 14  1 

2111  .4 

-33.17 

66.81 

110.00 

1 58  50 

3563.80 

-6,06 

128.08 

242.60 

56.29 

2 58  14 

2963.8 

-10.45 

121 .74 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1. 1789  TRA-1.9941  TC3  .0475  0AU  .0529  SCT  2816.9  SCR  238.4  SC3  378.9  $T  1492.2  SR  150.8  SS  1565.5 

ROE  -.1337  RRA  .0980  RC3  -.1360  FAU  .03763  RRT  -.1888  RRF  .2369  RTF  -.9549  CRT  .7141  CRS  .7945  CST  .9923 

FOE  2.2090  FRA  2.7411  FC3-1  .1870  BSP  9942  SC6  2826.9  R23  -.0564  R13  .9550  LSA  2161.6  MSA  165.9  SSA  12.6 

60E  1.1865  BRA  1.9965  0C3  .1440  FSP  -1148  SCI  2817.2  SC2  234 .0  THA  179.08  ElI  1496.1  El2  105.3  AlF  4.15 

LAUNCH  DATE  DEC  1 1968  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  354.945 

RL  147.50  LAL  -.00  LOL  68.87  VL  27.226  CAL  6.76  A7L  85.93  HCA  147.94  SMA  123.40  ECC  .21094  INC  4.0743  VI  30.207 

RP  108.15  LAP  2.16  LOP  216.88  VP  37.362  GAP  -9.29  ATP  93.45  TAL  152.82  TAP  300.76  RCA  98.95  APO  151.65  V2  35.040 

RC  45.309  CL  22.00  OP  -4.72  TAL  47.24  TAP  16.91  ETS  17.66  TA£  164.82  £TE  303.57  7AC  115.54  ETC  168.40  CLP  -16.26 

planetocentric  conic 


C3  26.295 

VHL 

5.128 

OLA  30.34 

RAL  14.99 

RAO  6568. 

1 VEL  12.152 

PTH  2.10 

VHP 

6. 

553 

OPA  1.13 

RAP  22.01 

ECC 

I .4327 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.63 

0 

10  37 

3897.95 

-19.18 

159.68 

248.54 

66.04 

1 

15 

35 

3298.0 

-22.26 

152.20 

101.37 

3 

13  46 

3307.98 

-19.17 

116.22 

248.53 

66.02 

4 

8 

54 

2708.0 

-22.25 

108.74 

78.63 

0 

10  37 

3897.95 

-19.18 

159.68 

248.54 

66.04 

1 

15 

35 

3298.0 

-22.26 

152.20 

101 .37 

3 

13  46 

3307.98 

-19.17 

116.22 

248.53 

66.02 

4 

8 

54 

2708.0 

-22.25 

108.74 

110.00 

6 

13  24 

2745.53 

-31 .02 

78.18 

253.17 

74.86 

6 

59 

9 

2145.5 

-32.78 

69.40 

110.00 

2 

10  10 

3508.39 

-8.14 

125.14 

242.35 

56.69 

3 

8 

38 

2908.4 

-12.47 

118.7? 

DIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .7597 

TRA- 

2.5117 

TC3  -.7777 

BAU  .2785 

SCT 

3882.8  SCR 

233.5  SC3 

478.8 

ST  2195.0 

SR  122.1 

SS 

2000.8 

ROE  -.1035 

RRA 

.1005 

RC3  -.1517 

FAU  .01867 

RRT 

-.0793  RRF 

.2283  RTF  - 

.9447 

CRT  .7063 

CRS  .7571 

CST 

.9970 

FOE  2.9312 

FRA 

3.4181 

FC3  -.6148 

BSP  3466 

see 

3889.8  R23  - 

.1537  R13 

.9448 

LSA  2969.2 

MSA  MO. 2 

SSA 

17.7 

BOE  1.7627 

BRA 

2. 5137 

0C3  .7923 

FSP  -290 

SCI 

3882.8  SC2 

232.7  THA  179.73 

Eli  2196.7 

EL2  86.4 

AUF 

2.25 

295 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


iUNCH  DATE  DEC  1 1966 

FlICHT  TIME  142.00 

arrival  oatf 

APR 

22  1969 

HELIOCENTRIC  CONIC 

DISTANCE  361.606 

TO  147.50 

L*L  -.00  LCL  6S.9T 

VL  27.300 

CAL  6.51 

ATL  65.63 

HCA 

151.15 

SMA  125.66 

ECC  .20466 

INC  4.1714 

VI 

30.207 

TO  106.19 

lap  2.01 

LOP  220.09 

VP  37.404 

CAP  -6.66 

ATP  93.66 

TAL 

152.69 

TAP  304.04 

RCA  100.09 

APO  151.67 

V2 

35.027 

RC  46.364 

CL  23.14 

CP  -5.49 

TAL  47.60 

TAP  19.13 

ETS  16.07 

TAC 

163.92 

ETE  306.53 

TAC  116,60 

ETC  166.60 

CLP 

-16,35 

planetocentric  conic 

C3  25.211 

VHL  5.021 

OLA  31.31 

RAL  14.26 

RAO  €566.0 

VEL  12.107 

PTH 

2.17 

VHP  6,212  OPA  .67 

RAP  23.54 

ECC 

1 .4149 

LNCH  ATMTH 

LMCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.04 

23  45  12 

3946.56 

-20.06 

163.74 

247.42 

65.44 

24  50  59 

3346.6 

-23.20 

156.24 

103.96 

3 29  37 

3236.56 

-20.04 

111.42 

247.42 

65.42 

4 23  35 

2636.6 

-23.19 

103.93 

76.04 

23  45  12 

3946.96 

-20,06 

163.74 

247.42 

65.44 

24  90  59 

3346.6 

-29.20 

156.24 

103.96 

3 29  37 

3236.56 

-20.04 

111.42 

247.42 

65.42 

4 23  39 

2636.6 

-23.19 

103.93 

110.00 

5 54  16 

2766.56 

-30.22 

61.27 

291 .69 

73.20 

6 40  46 

2166.6 

-32.22 

72.63 

110.00 

2 23  36 

3444.59 

-10.51 

121.72 

242.03 

57,26 

3 21  2 

2644.6 

-14.75 

115.16 

OirrC«NTXAt  (MffRC^TIONS 
TOC-1.2505  TW-1.9502  TC5  .0619 

TOC  -.0605  «RA  .1163  «C3  -.1536 

fOC  2.7241  FffA  3.1194  FC3-1 .4629 

BOC  1.2517  BRA  1.9337  0C3  .1656 

MUNCH  DATE  OCC  1 1966 

HCLIOCCNTRIC  CONIC 
TO  147.50  Mt  -.00  LOL  66.67 

TO  106.23  LAP  1.66  LOP  223.29 

RC  47,556  OL  24.36  CP  -6.47 

planctoccntwc  conic 

C3  24.351  VHL  4.935  OLA  32.36 

LWCN  A7MTH  LNCH  TIMC  L-I  TI»C 


MI0-C0UR3C  OCCCUriON  ACCURACY 


OTOIT  OCrCTOINATION  ACCURACT 


BAU 

.0556 

SCT  2947.3  sat  229.3  9C3  466.7 

ST 

1622.9  SR 

63.3 

SS 

1796.5 

FAU 

.04260 

RRT  -.4612  RRF  .9324  RTF 

.9590 

CRT 

.4599  CRS 

.9574 

CST 

.9934 

BSP 

9372 

see  2956.2  m -.0991  R13  . 

.9393 

LSA 

2416.9  HSA 

155.5 

SSA 

n .0 

FSP 

-1346 

SCI  2949.2  SC2  203.3  THA  177.93 

ELI 

1623.3  EL2 

73.9 

ALF 

1.35 

FlICHT  time  144.00 

arrival 

DATE 

APR 

24  1969 

3 

DISTANCE  366.299 

VL 

27.366 

CAL 

6.30  ATL  63.71  HCA  134.33 

SNA  126.33 

ECC 

,19940  INC 

4.2909 

VI 

30.207 

VP 

37.441 

CAP 

-6.06  ATP  93.67  TAL  132.93 

TAP  307.29  RCA 

101.14  APO 

151.52 

V2 

35.013 

TAL 

46.40 

ZAP 

21.46  ETS  16.79  ZAC  162.13 

ETC  311.78  TAC 

116.02  ETC 

169.34 

CLP 

-20.52 

RAL 

13.54 

HAO  6SM.0  VEU  12.072  PTH  2.16 

WP 

5.694 

OPA 

.39  RAP 

24.67 

ECC 

i,4oaa 

= 

INJ  LAT 

INJ 

LONC  INJ  RT  ASC  INJ  A3MTH 

INJ 

TIME 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

73.63 

106.37 

73.63 

106.37 

110.00 

110.00. 


25  25  52 
3 45  3 
23  25  52 
3 45  3 
5 30  6 
2 41  56 


3969.30 

3176.76 

3969.30 

3176.76 

2646.26 

3367.79 


-20.93 

-20.92 

-20.93 

-20.92 

-26.97 

-13.30 


167.42 

107.32 

167.42 

107.32 

65.47 

117.52 


246.44 

246.43 

246.44 
246.43 
25(3.04 
242.10 


64.74 

64.73 

64.74 
64.73 
71 ,00 
56.22 


24  32  22 
4 36  2 
24  32  22 
4 36  2 
6 17  34 
3 36  4 


3369.3 

2576.6 

3369.3 

2576.6 

2246.3 

2767.6 


159.91 

99.61 

159.91 

99.61 

77.05 

110.62 


OIFFCRCNTJAL  C0TOCCTI0N9 
TOC- 1.2670  TRA-1.6714 
TOC  -.0140  TOA  .1350 
FOC  3.0275  FRA  3.3117 
BOC  1 .2671  BRA  1 .6763 


LAUNCH  OATC  OCC  1 1966 

HELIOCENTRIC  CONIC 
TO  147,50  LAL  -.00  LOL  66.67 

TO  106.27  LAP  1.69  LOP  226.49 

RC  46.663  CL  25.72  CP  -7.75 

planetocentric  conic 

C3  23.^2  VHL  4.666  OLA  33.53 
LMCH  A7HTH  LNCH  TIMC  L-I  TIME 
71.24  23  7 9 4029.77 

106.76  3 54  56  3124.63 

71.24  23  7 9 4029.77 

106.76  3 54  56  3124.63 

110.00  4 53  6 2946.56 

110.00  3 12  6 3255.61 

differential  CORRECTIONS 
T0C-I.2635  TRA-1.6055  TC3  .1339 
ROC  .0435  RRA  .1627  RC3  -.1636 

FOC  3.3617  FRA  3.5106  FC3-1.6441 

BOC  1.2643  BRA  1.6126  60  .2272 

LAUNCH  DATE  OCC  1 1966 


MIO-COURSC  E1CCUTICN  ACCURACY 


TC3 

.0979 

BAU 

.0626 

SCT  2963.0  SCR 

246.2  SC3 

916.4 

ST 

1661.3  SR 

96.2 

RC3 

-.1662 

FAU 

.04631 

RRT  '.6376  RRF 

,7107  RTF 

-.9619 

CRT 

-.1974  CRS 

-.0674 

FC3-1 .6466 

esp 

9534 

sea  2973.3  R23 

-.1232  R13 

.9620 

LSA 

2935.5  MSA 

153.0 

ec3 

.1926 

FSP 

-1900 

SCI  2969.2  SC2 

190.9  TMA 

176.93 

ELI 

1661.3  EL2 

97.0 

FlICHT  time 

146.00 

ARRIVAL 

GATE 

-24.16 
-24.15 
-24.16 
-24.15 
-31.26 
-17,41 

ORBIT  OETCRMINATION  ACCURACr 

1920.6 
.9936 
9.7 


APR  26  1969 


DISTANCE  374.970 


' VL  27.431 

CAL  6.09 

ATL  69.56  HCA 

157.59 

SMA  126.74 

ECC  .19436 

INC  4.4404 

VI 

30.207 

1 VP  37,479 

GAP  -7.47 

ATP  94.11 

TAL 

152.99 

TAP  310,55 

RCA  1P2.11 

APO  151.36 

V2 

35.000 

- 

i TAL  49.09 

TAP  24.03 

ETS  19.66  TAC 

160.67  ETE  313.39  TAC  119. IT 

ETC  170.06 

CtP 

-22.62 

Z 

)^AL  12.69 

RAO  6566.0 

VEL  12.044 

PTH 

2.15 

VHP  5.594 

OPA  -.43 

RAP  26.01 

ECC 

1,3697 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-21 .64 

171 .00 

245.49 

63.90 

24  14  19 

3429.6 

-25.16 

163.49 

-21 .69 

103.62 

245.49 

63.69 

4 47  I 

2524.6 

-25.15 

96.10 

_ 

-21 .64 

171.00 

245.49 

63.90 

24  14  19 

3429.6 

-25.16 

163.49 

-21 .63 

103.62 

245.49 

63.69 

4 47  1 

2524.6 

-25.15 

96.10 

-26.60 

92.14 

247.64 

67.70 

5 42  12 

2346.6 

-29.36 

64.06 

-17.22 

111.22 

242.66 

60.00 

4 6 22 

2655.6 

-21.07 

104.20 

6AU  .0719  SCT  2967.1  SCR  295.6  SC3  570.9 

FAU  .05044  RRT  -.76»  m .6520  RTF  -.9636 

BSP  9715  see  2961.6  R23  -.1519  R13  . 9645 

FSP  -1676  SCI  2976.1  SC2  163.3  THA  175.52 

FlICHT  time  146.00 


ORBIT  OCTERHINATION  ACCURACT 
ST  1693. r SR  66.0  SS  2054.3 

CRT  -.6926  CRS  -.6364  CST  .9936 

LSA  2659.6  MSA  151.9  SSA  6.4 

ELI  1695.6  EL2  36.7  AlF  177.40 

ARRIVAL  OATC  APR  26  1969 


HELIOCENTRIC  GXIC 

TO  147.50  LAL  -.00  LOL  66.67VL  27.466 
TO  106.31  LAP  1.53  LOP  229.66  VP  37.504 
RC  50.327  CL  27.29  CP  -9.46  2AL  49.92 
planetocentric  conic 


C3  23.236  VHU  4.621 

OLA  34.67 

RAL  11.67 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

66.74 

22  46  4 

4070.92 

-ZZ.19 

111.26 

4 5 54 

3074.24 

-«.78 

66.74 

22  46  4 

4070.92 

-a. 79 

111.26 

4 5 94 

3074.24 

-a. 76 

66.74 

22  46  4 

4070.92 

-a. 79 

111.26 

4 9 54 

3074.24 

-a. 76 

DIFFERENTIAL 

1 

TOC-1.3066  TRA-1.7355  TC3  .1612  0AU  .0616 
ROC  .1193  RRA  .2034  RC3  -.2062  FAU  .05467 
FOC  3.6067  FRA  3.7123  FC3-2.0366  BSP  9624 
BOC  1.3120  BRA  1.7474  BC3  .2633  FSP  -1663 


DISTANCE  361.622 

CAL  5.91  A2L  65.36  HCA  160.75  SNA  127.12  ECC  .16975  INC  4.6373  VJ  30.207 
CAP  -6.90  ATP  94.36  TAL  153.07  TAP  313.62  RCA  103.00  APO  151.24  V2  34.967 
TAP  26.67  ETS  21.40  ZAE  159.06  ETC  313.36  TAC  120.26  ETC  171.13  ClP  -25.25 


RAO  6967.9  VCL  12.026  PTH  2.15  VHP  5.314  OPA  -1.72  RAP  27,39  ECC  1.3624 
IN4  LONC  INJ  RT  ABC  IHJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
174.73  244.61  62.66  23  59  59  3470.9  -26.24  167.22 


100.20 

244.60 

62.65 

4 97 

174,73 

244.61 

62.66 

23  55 

100.20 

244.60 

62.65 

4 57 

174,73 

244,61 

62.66 

23  95 

100.20 

244.60 

62.65 

4 57 

HIO-COURSC  CRECUTION  ACCURACY 

SCT  2959.5  SCR 

363.7  SC3 

630.5 

ART 

-.6736  RRF 

♦9356  RTF  - 

%9657 

see  aas.i  m 

-.1624  R13 

.9670 

SCI  2976.3  SC2  165.4  THA  173.51 


6 

2474 .T 

-26.23 

92.66 

95 

347D.9 

-26.24 

167.22 

6 

2474.2 

-26.23 

92.66 

99 

3470.9 

-26,24 

167.22 

6 

2474.2 

-26.23 

92.66 

ORBIT  OCrCRNlNATION  ACCURACY 
ST  1726.5  SR  167.2  SS  2205.6 

CRT  -.9939  CRS  -.9767  CST  .9940 

LSA  2601.6  N5A  192.1  SSA  7.0 

ELI  1734.4  EL2  16.4  ALF  174.50 


296 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


VAUNCN  DATE  DEC  I 1966 


FLIGHT  TIHE  150.00 


ARRIVAL  DATE  APR  30  1969 


HELIOCENTRIC  CONIC 
RL  U7.50  LAL  -.00  LOL  66.67 

RF  106.36  LAP  1.36  LOP  232.66 

RC  91.661  GL  29.20  GP  -11.92 

PLANETOCENTRXC  CONIC 
C3  23.096  VHL  4.606  OLA  36.49  RAL 


DISTANCE  366*254 

VL  27.539  GAL  5.73  AZL  69.09  HCA  163.95  SNA  127.47  ECC  .16553  INC  4.9090  VI  30.207 

VP  37.930  GAP  -6.34  ATP  94.72  TAL  153.19  TAP  317,10  RCA  IW.62  APO  151.12  V2  34.974 

7AL  50.96  ZAP  30.09  ET5  23.96  ZAE  157.10  ETE  311.71  ZAC  121 .29  ETC  172.66  ClP  -27.63 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

69.95 

22  27  27 

4119.66 

-23,61 

176.90 

243.60 

114.09 

4 16  20 

3026.30 

-23,60 

96.97 

243.79 

69.99 

22  27  27 

4J19.66 

-23,61 

176.00 

243.60 

114.09 

4 16  20 

3026.30 

-23.60 

06.07 

243.79 

69.99 

22  27  27 

4119.66 

-23.61 

170.00 

243.60 

114.09 

4 16  20 

3026.30 

-23.60 

96.97 

243.70 

differential 

CORRECTIONS 

HIO-COURSE  EXECUTION  i 

10.39  RAO  6967.9  VEl,  12.020  PTH  2.19  VHP  5.062  OPA  -3.72  RAP 

I 

61.49 
61.46 
61.49 
61.46 
61.49 
61.46 


26.92  ECC  1.3601 


INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

23  56  3 

3919.9 

-27.42 

171.40 

9 6 46 

2^26.3 

-27.41 

69.47 

23  36  3 

3919.9 

-27.42 

171.40 

9 6 46 

2426.3 

-27.41 

69.47 

23  36  3 

3515.9 

-27.42 

171.40 

9 6 46 

2426.3 

-27.41 

69.47 

TOE-1.3396  TRA-1.6603  TC3  .1766 
ROC  .2266  RRA  .2630  RC3  -.2433 
FOE  4.3166  FRA  3.6961  FC3-2.2016 
0OC  1.3969  BRA  1 .6610  BC3  .3006 

munch  date  DCC  1 1966 

HELIOCENTRIC  CONIC 
RL  147.90  LAL  -.00  La  66.67 
RP  106.40  LAP  1.16  LOP  236.07 
RC  93.936  GL  31.67  CP  -19.59 
PLAICTOCCNTRIC  CONIC 
C3  23.427  VHL  4.640  OLA  36.97 
LNCH  AZNTH  LNCH  time  L-I  TIME 
62.64  22  3 41  4166.60 

117.36  4 26  26  2960.30 

62.64  22  3 41  4166.60 

117.36  4 26  26  2960.30 

62.64  22  3 41  4166.60 

117.36  4 26  26  2960.30 

DIFFERENTIAL  CORRECTIONS 
TOE-1.3916  TRA-1.9764  TC3  .1794 
ROC  .3944  RRA  .3914  RC3  -.2929 
FOC  4.9347  FRA  4.0117  FC5-2.2699 
BOC  1.4466  BRA  1.6191  BC3  .3439 


BAU  .0929 
FAU  .05673 
eSP  9662 
FSP  -2099 


SCT  2939.9  SGR 
RRT  -.9206  RRT 
see  2967.2  R23 
SGI  2960.2  SG2 


929.1  SG3  693.2 
.9754  RTF  -.9671 
-.2070  RIS  .9695 
2D3.6  THA  170.95 


flight  time  192.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1799.9  SR  294.7  SS  2376.2 

CRT  -.9995  CRS  -.9964  CST  ,9941 

L5A  2967.6  MSA  194.3  SSA  9.5 

ELI  1764.4  EL2  9.4  AlF  170.90 

ARRIVAL  DATE  NAT  2 1969 


VL  27.966 
VP  37.592 
ZAL  92.34 

RAL  6.66 
ZNJ  LAT 
-24,92 
'24.91 
-24,92 
-24.91 
-24.92 
-24.91 

BAU  .1076 
FAU  .06197 
BSP  9911 
FSP  -2236 


GAL 

GAP 

ZAP 


DISTANCE  394.664 

5.96  AZL  64.69  HCA  167.14  SNA  127.79  ECC  .16171  INC  5.3113  VI  30.207 

-9.60  AZP  99.16  TAL  193.23  TAP  320.36  Ra  104.57  APO  151.01  V2  54.961 

33.93  ET5  26.69  ZAE  194.35  ETE  306.26  ZAC  122.26  ETC  175.02  CLP  -30.54 


RAO  6566.0  VEL  12.033  PTH  2.15  VHP 
IHJ  long  ZN^  RT  ASC  INJ  AZHTH  INJ 


163.91  245.07  99.95 

93.00  243.06  59.54 

163.91  245.07  59.95 

93.90  245.06  59.94 

165.91  245.0Z  59.59 

95.00  245.06  59.94 

NIO-OOURSE  EICCUTION  ACCURACV 
SGT  2909.9  SCR  762.5  SG3  792.9 
RRT  -.9426  ART  .9914  RTf  -.9660 
SG6  5005.9  R25  -.2166  R15  .9726 

SGI  2995.7  SG2  247.1  THA  166.01 


4.694 
TIME 
25  15  10 
9 16  6 
25  15  10 
9 16  6 
23  13 
9 16 


10 

6 


OPA  -6.67  RAP  30.79  ECC  1.3659 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3966.6  -26.76  176.46 

2360.3  -26.79  66.46 

3566.6  -26.76  176.46 

2360.3  -26.79  66.46 

3966.6  -26.76  J76.46 

2360.3  -26.75  66.46 

ORBIT  OCTERMINATION  ACCURACV 
ST  1796.9  SR  493.4  SS  2966.5 

CRT  -.9967  CRS  -.9996  CST  .9942 

L5A  3167.4  NSA  156.7  $SA  4,1 

ELI  1662.6  EL2  36.9  ALF  164.66 


LAUNCH  DATE  DEC  1 1966 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  -.00  La  66.67  VL  27.626  CAL 

RP  106.43  LAP  1.00  LOP  239.29  VP  37.971  GAP 

RC  95.262  GL  39.17  GP  -21.39  ZAL  54.36  ZAP 


flight  time  194,00 


ARRIVAL  date  MAV  4 1969 


C3  24.691 

VHL 

4.969 

OLA  41.47 

RAL  6.09 

RAD  6966.0 

VEL  12.066 

PTH  2.16 

VHP  4. 

.735 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

56.33 

21 

33  39 

4237.30 

-26,10 

190.93 

242.44 

96.99 

22  44 

16 

121 .67 

4 

39  49 

2937.96 

-26.09 

91.10 

242.43 

96.54 

5 24 

46 

96.33 

21 

33  39 

4257.30 

-26.10 

190.93 

242.44 

96.99 

22  44 

16 

121 .67 

4 

39  49 

2937.96 

-26.09 

91.10 

242.43 

96.94 

9 24 

46 

96.33 

21 

33  30 

4237.30 

-26.10 

190.53 

242.44 

96.99 

22  44 

16 

121.67 

4 

35  40 

2957.96 

-26.09 

91.10 

242.43 

96.94 

9 24 

46 

DIFFERENTIAL  CORRECTIONS 

NIO-COURSE  C)(ECUTICN  ACCURACY 

TOE-1 .4690 

TRA* 

-1 .4767 

TC3  .1600  BAU  .1313 

SGT  2699.6  SGR  1146.0  SG3 

790.6 

ROC  .6697 

RRA 

.4030 

RC3  -.3606 

FAU  .06263 

RRT  - 

.9924  RRF 

.9971  RTF  - 

.9663 

FOE  9,6470  FRA 

3.0309 

FC3-Z.2030  BSP  10160 

SG6  3077.0  R23  - 

.2093  R13 

,9776 

BOE  1.6400 

BRA 

1 .9996 

BC3  .3970  FSP  -2375 

SGI  3090.6  562 

326.2  THA  196.63 

UUNCHOATE  dec  1 1966 

HELIOCENTRIC  CONIC 
RL  147.90  LAL  -.00  La  66.67 

RP  106.47  LAP  .62  LOP  242.44 

RC  97.109  GL  40.79  GP  -31.66 

PLANETOCENTRIC  CONIC 


DISTANCE  401.492 

5.44  AZL  64.03  HCA  170.33  SNA  126.07  ECC  .17626  INC  5.9732  VI  30.207 

-5.26  AZP  95.69  TAL  153,32  TAP  323.65  RCA  105.24  APO  150.90  ve  34.948 

36.95  ETS  31.34  ZAE  149.77  £TE^3,05  ZAC  123.16  ETC  176.97  CLP  -33.36 

OPA  RAP  33.46  ECC  1.4064 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3637.3  -30.31  163.22 

2337.6  -30.29  63.79 

3637.3  -30.32  163,22 

2337.6  -30.29  63.79 

3637.3  -30.31  163.22 

2337.6  -30.29  63.79 

0R8IT  OCTERMINATION  ACCURACV 
ST  1647,6  SR  626.0  SS  2765.5 

CRT  -.9944  CRS-1.0000  CST  .9943 

L5A  34^6.9  MSA  166.1  SSA  2.7 

ELI  2022.5  EL2  Z9.6  AlF  155.99 

ARRIVAL  DATE  MAV  6 1969 


VL  27.666 
VP  57.567 
ZAL  57,91 


GAL 

CAP 

ZAP 


flight  time  196.00 
DISTANCE  406.016 

9.51  ATL  62.72  HCA  175.92  SMA  126.33 
-4.77  AZP  97.25  TAL  195.40  TAP  326.91 
46.65  ETS  56.60  ZAC  140.76  ETC  296.69 


C3  26.919  VHL  5.340 

OLA  45.99  PAL  i.3S 

RAD  6566.1 

VEL  12.243  PTM 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ 

92.11 

20  90  2 

4336.67 

-27.04 

200.43 

241 .03 

127.69 

4 41  36 

2907.40 

-27.03 

00.16 

241 .02 

92.11 

20  90.  2 

4336.67 

-27.04 

200.43 

241 .63 

127.69 

4 41  30 

2907.40 

-27.03 

60.16 

241.02 

92.11 

20  50  2 

4336.67 

-27.04 

200.43 

241 .63 

127.69 

4 41  36 

2907.40 

-27.03 

60.16 

241.62 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EICCUTION  ^ 

2.20  WP 
AZNTH  INJ 


51.26 
51.29 

91.26 

51.25 

51 .26 
51.25 


22 

5 

22 

5 

22 

5 


4.671 
TIME 
2 20 
50  5 
2 20 
50  5 
2 20 
50  5 


TOE-1.7557  TRA-1.3655  TC3  .1255  BAU  .1665 
ROC  1.5194  RRA  .6660  RC5  -.4236  FAU  .05924 
FK  6.3074  FRA  5.5419  FC5-1 .6770  0SP  10664 
BOE  2.1605  BRA  1.9106  BC3  .4420  FSP  -2275 


SGT  2616.7  SGR  1606.5  SC5  Z5I.4 
RRT  -,0960  RRF  .0007  Rtf  -.0^6 
SG6  5947.2  R25  -.1646  RIS  .0662 
SCI  9516*7  562  490.4  IMA  147.70 


ECC  .17917  INC  7.2760  VI  50,207 
RCA  109.69  APO  150.61  V2  34.936 
ZAC  123.60  ETC  166.41  CLP  -56.04 

OPA  -21,49  RAP  36.40  ECC  1.4693 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 
3736.9  -31.65  193.50 

2307.4  -31.64  62.23 

3736.9  -51.65  193.90 

2307.4  -31.64  62.23 

3736.9  -31.69  193.50 

2307.4  -51.64  62.23 

ORBIT  OCTERMINATION  ACCURACY 
ST  1966.9  SR  1449.1  SS  2921 .6 

CRT  -.9936  CRS  -.0099  CST  .9947 

LSA  3604.4  MSA  176.7  SSA  1.4 

ELI  2439.5  EL2  131.5  AlF  143.67 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL,  4.  1968-69) 


LAUNCH  DATE  DEC  I 19€$  FLIOHT  TINE  15$.00  ARRIVAL  DATE  MAT  0 1969 

HELIOCENTRIC  CONIC  DISTANCE  414.547 

RL  147.50  LAL  *.00  LOL  60.07  VL  e7.70O  CAL  5.21  A7L  70.04  Ha  176.69  SNA  128.56  ECC  .17244  INCH. 0649  VI  30.207 

RP  100.51  LAP  .64  LOP  245.62  VP  37.601  GAP  -4.27  ATP  101.05  TAL  153.46  TAP  330.15  RCA  106.39  APO  150.73  V2  34.923 

RC  59.010  CL  51.62  CP  -53.28  7AL  65.62  7AP  61.29  CTS  51.33  2AE  120.60  ETE  294.20  ZAC  121.22  ETC  203.47  CtP  -36.54 

PLANETOCENTRIC  CONIC 

C3  45.612  VHL  6.754  OLA  53.69  RAL  349.10  RAO  6568.7  VEL  12.922  RTH  2.36  VHP  6.277  OPA  -39.64  RAP  51.05  ECC  1.7507 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

42.27 

19  29  4 

4533.66 

-24.63 

217.50 

239.43 

40.65 

20  44 

30 

3933.7 

-30.50 

211.88 

137.73 

4 24  51 

2949.26 

-24.62 

90.78 

239.41 

40.64 

9 14 

0 

2349.3 

-30.57 

85.16 

42.27 

19  29  4 

4553.66 

-24.63 

217.50 

239.43 

40.65 

20  44 

30 

3933.7 

-30.50 

211  .88 

137,73 

4 24  51 

2949.26 

-24.62 

90.70 

239.41 

40.64 

5 14 

0 

2349.3 

-30.57 

89.16 

42,27 

19  29  4 

4533.66 

-24.63 

217.50 

239.43 

40.69 

20  44 

30 

3933,7 

-30.58 

211.88 

137.73 

4 24  51 

2949.26 

-24.62 

90.70 

239.41 

40.64 

9 14 

0 

2349.3 

-30.57 

85.16 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACT 

TOC-2.0028 

TRA-I.21I4 

TC3  .0343  BAU  .1946 

SCT  2944.2  SCR  2021 .4  SC3 

460.1 

ST  2434,1 

SR  2620.1 

SS  2681.1 

ROE  5.0680 

RRA  .6m  K3  -.im  FMI  .OiU$ 

W 

-.9966  RRF 

.9970  RTF 

-.9730 

CRT  -.9949 

CRS  -.9998 

CST  .9968 

FOE  5.7737 

FRA  1.5511 

FC3  -.4836  BSP  13296 

see  4077.0  R23 

-.0000  RI3 

.9961 

LSA  4469.0 

MSA  188.3 

SSA  .9 

BOE  4.1555 

BRA  1.3984 

BC3  .3191 

FSP  -1498 

SCI 

4033.4  SC2 

600.4  THA  j 

136.20 

ELI  3571.0 

EL2  179.7 

ALF  132.88 

UUNCH  DATE  DEC  1 1968  FLIGHT  TZlC  l6O;a0  ARRIVAL  OATE  MAT  10  1969 


HELIOCENTRIC  CONIC  OISTANCE  420.607 


RL  147.50 

UL 

-.00  LOL  68.87  VL 

27.730  CAL  5.10  AZL  0.07  Ha 

179.59 

SMA  128.77 

ECC  .17064 

INC01 .0976 

VI 

30.207 

1 

RP  JC».59 

LAP 

.45 

LOP  240.80  VP 

37.612  CAR  -3.0F  AZP  171.13 

TAL 

153.25 

tap  332.79 

K*  106.90  APO  ISO. 74 

V2 

54,911 

- 

RC  60.976 

Cl 

46.29  CP  -53.96  ZAL 

05.70 

ZAP  06.94 

ETS  17S.SS  Zt€ 

59.25 

ETE  43.63 

ZAC  114.68 

ETC 

351.62  ClP  04.17 

■ 

PLANETOCENTRIC  CONIC 

- 

C31424.694 

WL 

37.745 

OLA  36.30  RAL  325.90  RAO  6573.2  VEL  39*319  FTH 

3.99 

VHP  49.505 

OPA  -36.41 

RAP 

135.53 

ECC24.4469 

LNCM  AZMTH 

LNCH  TIME 

L-I  TINE  INJ  LAT 

INJ  LONG 

INJ  RT  A0C 

ZNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ  2 LONG 

z 

66.27 

19 

3i  *2 

4750.34 

.79 

215.40 

237.00 

53.71 

2D  91  1 

4158.3 

-3.94 

207,44 

I 

113.73 

1 

17  6 

3679.09 

.01 

I3R.37 

236.99 

53.71 

2 10  29 

3079.1 

-3.92 

126.33 

- 

66.27 

19 

31  42 

4790.34 

.79 

213.40 

237.00 

53.71 

20  51  1 

4190.5 

-3.94 

207.44 

ns.Ts 

I 

IT  6 

3679.09 

.01 

132.37 

236.99 

93.71 

2 10  25 

3079.1 

-3.92 

126.55 

66.27 

19 

31  42 

4750.34 

.79 

213.40 

237.00 

53.71 

20  51  1 

4150.3 

-3.94 

207,44 

113.73 

1 

17  6 

3679.09 

.01 

132.37 

236.99 

53.71 

2 10  25 

3079.1 

-3.92 

126.53 

= 

QIFFERCNTIAL  CORRECTIONS  NIO-COORSE  CRECUTION  ACCURACY  ORBIT  OETERNINATION  ACCURACT 

TDE-T. 7610  TRA  2.2518  tC3  -.1385  8AU  5.9323  SCT  1621*7  SCR  3698.1  SC3  .73.1  ST  1185.5  SR  5004.5  SS  2685.5 

RD-19. 7669  RRA-2t4111  RC3  -.2800  FAU-.J0744  RRT  .9205  RRT  -.9998  RTF  -.9278  CRT  .9883  CRS  1 .0000  CST  ,9892 

FOE  4.^873  FRA  .4700  FC3  .0653  BSP  3917  SGB  4030.0  R23  -.0415  R1 3 -.9991  tSA  4196.9  MSA  171 .0  SSA  1.0 

B0E21.2362  BRA  3.2991  BC3  .3115  FSP  -76  SCI  3995.2  SG2  506.5  THA  67.51  ELI  3225.4  EL2  160.3  ALF  60.63 


LAUNCH  DATE  DEC  1 i960  FLIGHT  TIME  162.00  ARRIVAL  DATE  MAT  12  1969 

HELIOCENTRIC  CONK  DISTANCE  427.650 

RL  147.50  LAL  -.00  LOL  €0.07  VL  27.756  CAL  5.01  AZL  94.02  HCA  103.12^  SNA  120.95  ECC  .16770  INC  4.0152  VI  30.207 

RP  100.50  LAP  .26  LOP  251.90  VP  37.620  GAP  -3.20  A/P  05.19  TAL  153.63  TAP  336.75  RCA  107.32  APO  150.59  V2  34.900 

RC  63.000  CL  -31.52  CP  50.51  ZAL  52.55  ZAP  67.92  ETS  322.55  ZAC  123.77  CT£  76.19  ZAC  93.63  ETC  140.93  CLP  -43.97 

PLANETOCENTRIC  CONIC 


C3  19.717 

VHL  4.440  DLA  -19.85 

RAL  34.56  RAO  6567.0 

VEL  11.878  PTH  2.II 

VHP  6.277 

OPA  98.50 

RAP 

347.29 

ECC  1.3245 

7 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

1 INJ  TIME 

PO  CST  TIM 

IN. 

I 2 LAT 

INJ  2 LONG 

■ 

90.00 

11  46  19 

1539.34 

.50 

2.10 

295.51  118.51 

12  n 

59 

939.3 

4.28 

355.46 

- 

90.00 

10  8 38 

5526.60 

28.52 

256.82 

262.75  90.22 

19  40  45 

4926.7 

28.05 

248.16 

100.00 

12  55  3 

1317,50 

-.85 

545.05 

254.76  119.88 

13  17 

0 

717.6 

9.13 

338.52 

- 

100.00 

19  42  36 

5223.60 

29.86 

234.51 

262.71  88.64 

21  9 

40 

4623.7 

29.36 

225.74 

110.00 

13  36  11 

1100.67 

-4.19 

533.19 

252.68  125.96 

13  95 

59 

588.7 

.29 

326.98 

110.00 

21  17  50 

4929.35 

35.79 

211.58 

262.44  84.91 

22  40 

3 

4525.4 

32.66 

202.52 

OIFFERCNTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5020 

TRA-1.5040 

TC3  .1366  BAU  .3123 

SCT  2166.0  SCR  5765.1  SC5 

472.6 

ST  896.0 

SR 

1145. 5 

SS  920.9 

ROE  -.2910 

RRA-2.6223  RC3  1.1769  FAU  .03920 

RRT  < 

.9956  RRF  -.9998  RTF  - 

.9592 

CRT  .8902  CRS 

.9979 

CST  .9179 

_ 

FOE  .5130 

FRA  3.7901 

FC3-1.7211 

BSP  13726 

see  4545.7  R25  -.0598  R15  - 

.9981 

LSA  1685.9  MSA 

340.6 

SSA  1.9 

BOE  .9006  BRA  3.0230  BC3  1.1040  FSP  -1403 

SCI  4307.7  SC2  597,7  THA 

60.66 

ELI  1414. 7 £l2 

329.9 

ALF  52.73 

LAUNCH  DATE  DEC  1 I960  FLIGHT  TJIC  164.00  ARRIVAL  CATE  MAT  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  434.114 

RL  147.50  UL  -.00  LOL  60.07  VL  27.779  CAL  4.95  AZL  90.67  HCA  tS€.ZB  SNA  129.11  ECC  .16600  INC  .6610  VJ  30.207 

RP  100.62  LAP  .07  LOP  255.15  VP  37.627  CAP  -2.02  AZP  09.33  TAL  153.65  TAP  339.93  RCA  107.60  APO  150.55  V2  34.009 

RC  65.076  CL  -5.04  CP  30.01  ZAL  45.70  ZAP  61.16  ETS  336.23  ZAE  143.'32  ETE  76.05  ZAC  101.57  ETC  153.41  CLP  -51.75 

PLANETOCENTRIC  CONIC 

C3  1 3.647  WL  3.694  OLA  5.13  RAL  25.59  RAO  6567,5  VEL  11.620  PTH  2.04  W 4.247  OPA  4|  .30  RAP  3.20  ECC  1.2246 

LNCH  AZMTH  LNCH  TIME  L-l  TIME  INJ  LAT  INJ  LONG  ZNJ  RT  ASC  INJ  AZNTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  InJ  2 LONG 

90.00  7 44  27  2^.49  -21 .25  46.09  241.99  109.17  0 22  34  1606.5  -10.44  30.54 

90.00  20  50  50  4611.49  12.91  195.36  240.15  64.50  22  15  49  4011.5  9.30  100.46 

100.00  9 0 13  2016.33  -22.19  25.05  241.62  110.56  9 4J  49  1416.3  -19.20  10.34 

100.00  22  17  S3  4356.00  15.01  176.10  239.69  63.22  23  30  30  3756.9  10.11  169.35 

110.00  10  22  0 1705.41  -24.72  7.10  240.40  11.4.40  10  51  45  1105.4  -21.22  359.70 

110.00  23  20  36  4160.56  16.21  159.93  230.33  59.49  24  29  56  3560.6  12.04  153.30 

differential  CORRECTIONS  MID-COURSE  EICCUTICN  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TDE  -.4356  TRA-J. 0038  TC3  .1017  0AU  .2539  SCT  1819.5  SGR  2883.6  SC3  975.9  ST  044.3  SR  1164.1  SS  1676.0 

ROE  -.5439  RRA-1,7150  RC3  1.3077  FAU  .00410  RRT  .9409  RfT  -.9997  RTF  -.9496  CRT  .9929  CRS  .9991  CST  .9969 

FOE  2.2173  fra  6.4209  FC3-5.335J  BSP  11009  SC0  3494.6  R23  -.0041  R13  -.9962  LSA  2206.9  MSA  01.3  SSA  S.5 

0OC  .6960  BRA  2.0294  BC3  1.3914  FSP  -2949  SCI  3460.0  SG2  490.6  THA  59.23  ELI  1435.7  EL2  01.3  ALF  54.11 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


jLAUNCH  date  OEC  J 196S  flight  time  I €6 .00  ARRIVAL  DATE  MAT  J6  J969 

HELIOCENTRIC  CONIC  DISTANCE  440.569 

RL  147.50  LAL  -.00  LOL  66.87  VL  27.799  CAL  4.69  A7L  89.30  HCA  189.46  SNA  129.25  ECC  .16449  INC  .6995  VI  30.207 

RP  108.65  LAP  -.11  LOP  258.33  VP  37,631  CAP  -2.36  A2P  90.69  TAL  153.66  TAP  343.11  RCA  107.99  APO  150.51  V2  34,878 

RC  67.198  CL  5.28  CP  29.03  7Al  43.74  ZAP  61 .55  ET5  344 .67  7AE  153.09  6TE  78.22  7AC  104.57  ETC  156.40  CLP  -56.99 

PLANETOCENTRIC  CONIC 

C3  13.417  VHL  3.663  OLA  14.73  RAL  21.54  RAO  6567,5  VEL  11.610  PTH  2.03  VHP  3.656  OPA  31.98  RAP  7.47  ECC  1.2208 

LNCH  A7NTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  6 10  49  2599.53  -26.67  67.37  241.10  99.89  6 54  8 1999.5  -25.03  59.09 

90.00  22  1 54  4291.06  2.97  177.06  236.29  61,83  23  13  25  3691.1  -.82  170.43 

100.00  7 40  5 2311.62  -27.81  45.95  240.86  101.44  8 18  37  1711.6  -25.94  37.65 

100.00  23  15  19  4054,20  3.99  159.09  235.73  60,35  24  22  53  3454.2  .01  152.56 

110.00  963  2042.63  -30.78  24.70  240.04  105.66  9 40  6 1442.6  -28.32  16.37 

110.00  0 9 46  3895.95  6.59  145.48  234.12  56.38  I 14  42  3296.0  2.13  139.23 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACT 

TOE  -.3841  TRA  -.8523  TC3  -.0051  BAU  .2090  SGT  1503.8  SGR  2419.7  8G3  1297,3  ST  729.4  SR  1072.7  SS  2218.3 

ROE  -.5561  RRA-1.2924  RC3  1.1653  FAU  .11285  RRT  .9347  RRF  -.9993  RTF  -.9337  CRT  .9995  CRS  .9988  CST  .9994 

FOE  3.7654  FRA  7.8769  FC3-7.2816  BSP  9390  SGB  2848.9  R23  -.0993  R13  -.9944  LSA  2569.2  MSA  49.0  SSA  15.9 

BOC  .6759  BRA  1.5481  BC3  1.1653  FSP  -4024  SG]  2811.5  SG2  460.0  TMA  58.92  ELI  1297.0  EL2  19.5  AlF  55.79 

UkUNCH  DATE  OEC  1 1968  FLIGHT  HME  168.00  ARRIVAL  DATE  MAT  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  447.003 

RL  147.50  UL  -.00  La  68.87  VL  27.816  CAL  4.85  A7L  88.62  HCA  192.63  SNA  129.37  ECC  ,16325  INC  1.3826  VI  30.207 

RP  108.68  LAP  -.30  LOP  261.50  VP  37.634  GAP  -1.92  47P  91.35  TAL  153.64  TAP  346.27  RCA  IOB.25  APO  150,49  V2  34.867 

RC  69.360  GL  10.45  GP  23.42  7AL  44.53  ZAP  64.61  ETS  350.11  ZAE  158.83  ETE  83.04  ZAC  105.29  ETC  158.64  CLP  -62.14 

PLANETOCENTRIC  CONIC 

C3  13.594  VHL  3.687  OU  19.50  RAL  19.45  RAO  6567.5  VEL  11.618  PTH  2.04  VHP  3.356  OPA  26.17  RAP  8,63  ECC  1.2237 


LNCH  A^TH 

LNCH  TIME 

L-I  TIME 

IN.1  LAT 

INJ  LONG 

f INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 15  5 

2783.21 

-28.13 

80.60 

241.13 

93.42 

6 1 

28 

2183,2 

-27.36 

72.02 

90.00 

22  40  58 

4113.09 

-2.76 

167.13 

235.40 

61 .61 

23  49 

31 

3513.1 

-6.51 

160.46 

100.00 

6 48  39 

2481.53 

-29.48 

58.29 

241.01 

'9S.16 

7 30 

0 

1061.5 

-?8.46 

49.64 

100.00 

23  50  6 

3090.00 

-1.57 

150.07 

234.74 

60.15 

24  54 

56 

3290.0 

-5.54 

143.52 

110.00 

8 23  13 

2185.63 

-32.93 

35.29 

240.49 

99.75 

0 59 

39 

1585.6 

-31.25 

26.48 

110.00 

0 35  57 

3758.66 

1.37 

138.27 

232.90 

55.84 

1 38 

35 

3158.7 

-3.12 

132.07 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.2975 

TRA  -.6426 

TC9  -.1S73  SMI  .1796 

SGT 

1161.7  SCR  2062.5  SG3  1530.9 

ST  561 .0 

SR  971,3 

SS  2608.2 

ROE  -.5254 

RRA-1.0628  Ra  .9757  FAU  .13082 

RRT 

.8974  RRF  - 

.9986  RTF  - 

.8956 

CRT  .9991 

CRS  .9981 

CST  .9954 

FOE  5.0492 

FRA  8.8872  FC3-8.3314 

eSP  7856 

see  S36T.1  na  - 

.1046  R13  - 

.9932 

LSA  2838.2  MSA  73.0 

SSA  12.3 

BOC  .6038 

BRA  1.2420  0C3  .9883  FSP  -4736 

SGI 

2323.0  SG2 

455.1  THA  1 

S2 .02 

ELI  1121.5 

EL2  20.2 

ALF  60.00 

LAUNCH  DATE  DEC  1 1968  FLIGHT  TIME  170.00  ARRIVAL  DATE  MAT  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  453.418 

RL  147.50  LAL  -.00  ta  68.87  VL  27.830  CAL  4.83  AZL  88.20  HCA  195.81  SMA  129.47  ECC  .16228  INC  1.7955  VI  30.207 

RP  108.72  LAP  -.49  LOP  264.67  VP  37.635  CAP  -1.47  AZP  91,73  TAL  153.59  TAP  349.40  RCA  108.46  APO  150.48  V2  34.858 

RC  71.560  GL  13.53  CP  19.78  ZAL  45.20  ZAP  68.87  ETS  353.83  ZAE  162,39  £TE  92. J4  ZAC  104.82  ETC  160.39  CLP  -67.47 

PLANETOCENTRIC  CONIC 

C3  13.794  VHL  3.7|4  OLA  22.34  RAL  18.16  RAO  6567.5  VEL  11.627  PTH  2.04  VHP  3.165  OPA  22.03  RAP  8.44  ECC  1.2270 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  43538  2911.52  -28.29  89.98  241,15  88.73  52410  2311.5  -28.17  81.31 

90.00  23  10  8 3991.15  -6.65  160.28  235,36  62.41  24  16  40  3391.2  -10.30  153.50 

100.00  6 13  12  2596.94  -29.89  66.84  241,16  90.68  6 56  29  1996.9  -29.47  58,06 

100.00  0 19  12  3780.97  -5.25  144.07  234.59  60.53  1 22  13  3181 .0  -9.14  137.44 

110.00  7 54  57  2278.63  -33.77  42.42  240.91  95.61  8 32  55  1678.6  -32.63  53.37 

110.00  05356  3672.04  -1.94  133.76  232.54  55.87  155  8 3072.0  -6.41  127.52 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.1744  TRA  -.4264  TC3  -.3262  BAU  .1679  SGT  788.1  SGR  1808.4  SC3  1711.4  ST  343.5  SR  871.6  SS  2885.0 

ROE  -.4809  RRA  -.9135  RC3  .8498  FAU  .14495  RRT  .7032  RRF  -.9975  RTF  -.7797  CRT  ,9921  CRS  .9970  CST  .9802 

FOE  6.0813  FRA  9.6428  FC3-9.0977  BSP  6556  SGB  1976.6  R23  -.0919  R)3  -.9932  LSA  3031 .9  MSA  91.2  SSA  11.2 

BOE  .5115  BRA  1 .0081  BC3  .9103  FSP  -5328  3G1  1920.6  SG2  467.2  THA  69.68  ELI  935.9  EL2  40.1  ALF  68.60 

iUAUNCM  DATE  OEC  1 1968  FLIGHT  TIME  1?2.00  ARRIVAL  DATE  MAY  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  459.810 

RL  147,50  LAL  -.00  La  68.87  VL  27.841  GAL  4.81  AZL  87.93  HCA  19B.98  SMA  129.55  ECC  .16157  INC  2.0732  VI  30.207 

RP  108,74  LAP  -.67  LOP  267.84  VP  37.635  GAP  -1.04  AZP  91.96  TAL  153.52  TAP  352.50  RCA  108.62  APO  150.48  V2  34.848 

RC  73.792  GL  15.57  GP  17.21  ZAL  45.70  ZAP  73.78  ETS  356.50  ZAE  164.25  ETE  105,38  ZAC  103.64  ETC  161.80  CLP  -73.00 

PLANETOCENTRIC  CONIC 

C3  13.982  VHL  3.739  OLA  24.22  R4L  17.32  RAO  6567.6  VEL  11.635  PTH  2.04  VHP  3.033  OPA  18.74  RAP  7.49  ECC  1.2301 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 4 39 

3011.92 

-27.92 

97.30 

241.13 

05.00 

4 54  51 

2411.9 

-28.31 

88.65 

90.00 

23  34  24 

3096.71 

-9.59 

154.90 

235.66 

63.23 

24  39  20 

3296.7 

-13.11 

147.99 

100.00 

5 46  23 

2683.93 

-29.78 

73.31 

241.27 

87.28 

6 31  T 

2083.9 

-29.84 

64.50 

100.00 

0 39  17 

3699.93 

-7.94 

139.56 

234.78 

61 .09 

1 40  37 

3099.9 

-11.74 

132.83 

110.00 

7 34  36 

2345.39 

-34.10 

47. BO 

241.29 

92.56 

0 13  41 

1745.4 

-33,37 

38.44 

110.00 

1 7 34 

3611.24 

-4.26 

130.58 

232.51 

56.05 

2 7 45 

3011.2 

-8.69 

124.29 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURBE  EICCUTJCN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0233 

TRA  -.2002  TC3  -.5147  BAU  .1713 

SGT 

512.4  SGR 

1610.7  SC3  1851 .6 

ST  107.7 

SR  778.5 

SS  3087.4 

ROE  -.4333 

RRA  -.8056  RC3  .7580  FAU  .15605 

RRT 

.3159  RRF 

-.9957  RTF  - 

.3071 

CRT  .7696 

CRS  .9954 

CST  .7062 

FOE  6.9146 

FRA10.2189  FC3-9.6620  BSP  5432 

SGB  1B90.2  R23 

-.0407  RIS  - 

.9949 

LSA  3184.1 

MSA  104.4 

SSA  10.9 

BOE  .4339 

BRA  .8301 

8C3  .9162  FSP  -5821 

SGI 

1B19.B  SGR 

483.4  THA  1 

53.70 

ELI  782.9  CL2  68.3 

ALF  83.08 
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launch  date  OEC  J 1966  rUW'f  TIME  174.00  ARRIVAL  DATE  MAV  ZA  1969 


HELIOCENTRIC  CONIC  DISTANCE  466.16? 


RL  147.50 

LAL 

-.00 

LOL  66.67 

VL  27.650 

CAL  4.62 

ATl  67.73  HCA 

202.15 

SMA 

129,61 

ECC  .16112 

INC  2.2737 

VI 

30.207 

RP  106,77 

LAP 

-.66 

LOP  271 .00 

VP  37.634 

CAP  -.61 

ATP  92.11 

tal 

153.42 

TAP 

355.57 

RCA  106,73 

APO  150.49 

V2 

34.639 

RC  76.053 

GL 

17.01 

CP  15.25 

TAL  46.04 

Z/kP  79.09  ETS  3S8.5I 

tae 

164.47 

ETE 

120.76 

TAC  102.00 

ETC  162.96 

CLP 

-76.69 

PLANETOCENTRIC  CONIC 

C3  14.166 

VHL 

3.764 

OLA  25.57  RAL  16.76 

RAO  6567.6 

VEL  11.643 

PTH 

2.04 

VHP 

2.943 

OPA  15.95  RAP  6.10 

ECC 

1 .2332 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

36  26 

3097.36 

-27.27 

103.46 

241.06 

82  .OJ 

4 

30  3 

2497,4 

-26.09 

94  .69 

90.00 

0 

0 6 

3617.07 

-12.00 

t50.ZS 

236. ir 

64.16 

1 

3 43 

3217.1 

-15.36 

143.24 

100.00 

5 

24  SO 

2754,32 

-29.44 

76.51 

241,57 

84.57 

6 

10  45 

2154.3 

-29.66 

69.73 

100.00 

0 

56  22 

3635.36 

-10.05 

135.92 

235.16 

61.70 

1 

56  56 

3035.4 

-13.75 

129.09 

110.00 

7 

19  11 

2396.59 

-34.16 

51.60 

241.62 

90.19 

7 

59  7 

1796.6 

-33.76 

42.36 

110.00 

1 

16  31 

3565.66 

-5.96 

126.19 

232.69 

96.28 

2 

17  57 

2965.9 

-10.37 

121  .65 

OirrERENTIAL  CCRRECTIONS  NIO-COURSC  EXECUTION  ACCURACV  OR6IT  DETERMINATION  ACCURACY 

TOE  .1496  TRA  .0354  TC3  '.7206  0AU  .1661  SCT  591.6  SC6  1445.2  9G3  1953.9  ST  229.4  SR  690,9  SS  3233.6 

ROE  ',3652  RRA  -.7211  RC3  . 6626  FAU  .16566  RRT  -.5675  RRF  -.9932  RTF  *5618  CRT  -.6666  CRS  .9926  CST  -.9350 

FOE  7.5671  FRA10.6351  FC-I0.0D13  036  4594  SC6  1561.7  R23  .0600  Rl3  -.9916  LSA  3312.5  MSA  1J4.7  SSA  11.0 

BOE  .4133  0RA  .7220  0C3  .9^9  FSP  -6165  SCI  1466.5  SC2  473.0  TMA  104.59  FLl  720.6  El2  lOl  .6  ALF  106.75 

jLAKJKH  DATE  DEC  1 1966  FLIGHT  TI>C  176.00  ARRIVAL  DATE  MAY  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  472.551 


RL  147.50 

LAL  '.00  La  68.87 

VL  27.656 

GAL  4.63 

ATL  67.57  HCA  205.32 

SMA  129.65 

ECC  .16090 

INC  2.4262 

VI 

30.207 

- 

RP  106.60 

LAP  -1 .04 

LOP  274.17 

VP  37,631 

CAP  -.f9  A2P  92.19 

TAl,  153,26 

TAP  356.60 

RCA  106.79 

APO  150.52 

V2 

34.631 

RC  76 . 340 

OL  16.06 

CP  J3.67  7AL  A6.2J 

7AP  84.63  ETS  .06 

TAE  163.22 

ETE  135.10 

TAC  100.06 

ETC  163.90 

CUP 

-64.47 

1 

PLANETOCENTRIC  CCNIC 

i 

C3  14.363 

VHL  3.790  DU  26.56  RAL  16.41 

RAO  6567.6 

VEL  11.651 

PTH  2.05 

VHP  2.666 

OPA  13.42 

RAP  4.43 

ECC 

1 .2364 

1 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 14  42 

3175.65 

-26.41 

106.03 

241  .t^ 

79.39 

4 7 36 

2575.7 

-27.61 

100.57 

90.00 

0 20  59 

3744.61 

-14.10 

146.02 

236.64 

65.19 

1 23  24 

3144.6 

-17.33 

136.63 

100.00 

5 6 49 

2614.22 

-26.97 

62.90 

241 .49 

62.30 

5 53  43 

2214.2 

-29.74 

74 ,16 

- 

100.00 

1 11  34 

3561.46 

-11.77 

132.65 

235.66 

62.32 

2 11  15 

2961.5 

-15.39 

125.92 

110.00 

7 7 9 

2437,72 

-54.15 

54.61 

241.99 

66.29 

7 47  46 

1637.7 

-34,01 

45.57 

“ 

110.00 

1 27  43 

3530.74 

-7.30 

126.33 

232.99 

56.51 

2 26  34 

2930.7 

-11.66 

119.94 

differential  CORRECTIONS 

MID-CCUme  EXECUTION  accuracy 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE  .3400 

TRA  .2761 

TCS  -.9540  0AU  .2154 

SCT  993.2  SCR  1296.6  SC3  2013.0 

ST  533.4 

SR  604.2 

SS 

3316.6 

ROE  -.3351 

RRA  -.6466  RC3  .6212  FAU  .16694 

RRT  - , 

.8615  RHP  -. 

.9895  RTF  . 

,6779 

CRT  -.9526 

CRS  .9669 

CST 

-.9671 

- 

FDE  6.0055 

FRA10.6546 

PC-10. 1830  BSP  4347 

see  1633.3  R23  . 

,1378  R13  -. 

,9611 

LSA  3412.6 

MSA  123.3 

SSA 

11.0 

- 

BOE  .4774 

BRA  .7059  BC3  1.1217  FSP  -6469 

SCI  1560.0  SC2  413.9  THA  126.31 

ELI  796.6 

£l2  122.9 

ALF 

131 .27 

LAUNCH  DATE  I 

3EC  1 2966 

flight  time  176.00 

ARRIVAL  DATE 

MAY 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  476.656 

- 

RL  147.50 

LAL  -.00 

LOL  66 .67 

VL  27,661 

GAL  4.66 

ATL  67.45 

HCA  208.49 

SMA  129.69 

ECC  .16093 

INC  2.5465 

VI 

30.207 

- 

RP  106.62 

LAP  -1.21 

LOP  277.34 

VP  37.627 

CAP  .22 

ATP  92.24 

tal  153.11 

TAP  1.59 

RCA  106.62 

APO  150.56 

V2 

34.624 

“ 

RC  60.651 

CL  10.65 

GP  22.33 

tal  46.36 

TAP  90.26 

ETS  1.27  TAE  160.69 

ETC  146.36 

TAC  96.03 

ETC  164.66 

CLP 

-90.26 

PLANETOCENTRIC  CONIC 

C3  14.575 

VHL  3.616 

OLA  27.37 

RAL  16.21 

RAO  6567.6 

VEL  11.660 

PTH  2.05 

VHP  2.665 

OPA  11.13 

RAP  2.64 

ECC 

I .2399 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 51  27 

3253.50 

-25.32 

114.47 

240.96 

76.67 

3 45  41 

26 5 3. 5 

-26.67 

106.15 

90.00 

0 42  40 

3673.47 

-16,10 

141.73 

237.69 

66.36 

1 43  53 

3073,5 

-19.15 

134.39 

lOO.OO 

4 51  17 

2667.19 

-26.43 

66,75 

241.66 

60.35 

5 39  4 

2267.2 

-29.47 

76.10 

100.00 

1 25  31 

3535.01 

-13.23 

130.16 

236.26 

62.95 

2 24  26 

2935.0 

-16.75 

123.14 

110.00 

6 57  37 

2471 .66 

-34.04 

57.47 

242.40 

66,72 

7 36  48 

1671 .9 

-34.12 

46, 2^ 

- 

110.00 

1 35  41 

3503.06 

-6.34 

124.66 

233.39 

56.73 

2 34  4 

2903.1 

-12.66 

116.43 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .5401  TRA  .5237  TC3-1.1506  0AU  .2496  SCT  1467.9  SCR  1161 .2  SC3  2051 .0  ST  653.4  SR  520.7  SS  3356.5 

ROE  -.2849  RRA  -.5856  RC3  .5652  FAU  .17077  RRT  -.9273  RRF  -.9642  RTF  .9479  CRT  -.9562  CRS  .9625  CST  -.9946 

FOE  6.2510  FRA10.6991  FC-10.1439  BSP  4795  SC6  1667.0  R23  .1430  R13  -.9763  LSA  3499.6  MSA  130.7  SSA  11. 1 

BOE  .6107  BRA  .7656  BCS  1.2621  FSP  -6616  SCI  1654.5  SC2  346.6  THA  142.55  ELI  99J.5  El2  126.3  ALF  149.11 

LAUNCH  DATE  DEC  1 1966  FLIGHT  T|«  160.00  ARRIVAL  DATE  MAY  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  465.164 

RL  147.50  LAL  -.00  LOL  66.67  VL  27.663  CAL  4.90  A7L  67.36  HCA  211.65  SNA  129.70  ECC  .16119  INC  2.6446  VI  30.207 

RP  106.64  LAP  -1.39  LOP  260.50  VP  37,622  GAP  .63  ATP  92.25  TAL  152*90  TAP  4,55  RCA  106.60  APO  150.61  V?  34,616 

RC  62.961  CL  19.44  GP  11.16  TAL  46.37  TAP  95,67  ETS  2.23  TAE  157.93  £TE  154.56  TAC  95.95  ETC  165.26  CLP  -95.99 

PLANETOCENTRIC  CONIC 

C3  14.612  VML  3,649  OLA  27.96  RAL  16.14  RAO  6567.6  VEL  11 .670  PTH  2.05  V^R>  2.669  OP  A 9.03  RAP  .63  ECC  1.2436 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

24 

52 

3343.33 

-23.79 

120.60 

240.61 

74.17 

3 20  36 

2743.3 

-25.73 

112.47 

90.00 

1 

6 

41 

35^pB1 

-16.26 

136.65 

236.78 

67.99 

2 6 32 

2990.6 

-21.11 

129.12 

100.00 

4 

37 

36 

2915.45 

-27,63 

90.21 

241 .09 

70.62 

5 26  11 

2315.5 

-29.12 

61  .64 

100.00 

1 

36 

39 

3493.92 

-14.46 

127.76 

237.01 

63.56 

2 36  53 

2893.9 

-17.92 

120.66 

110.00 

6 

50 

2 

2500.95 

-33.91 

59.73 

242.69 

65.39 

7 31  43 

1901.0 

-34.17 

50.50 

110.00 

1 

42 

42 

3461.19 

-9.15 

123.69 

233.69 

56.92 

2 40  43 

2661.2 

-13.45 

117.22 

differential  CCRRECTICNS  MIO-COURSC  execution  accuracy  orbit  DETERMINATION  ACCURACY 

TDE  .7457  TRA  .7674  TC3-1 .3644  BAU  ,2667  SCT  2000,7  SGR  1036.4  963  2009.1  ST  U73.7  SR  440.5  SS  3349.2 

ROE  -.2349  RRA  -.5290  RC3  .5142  FAU  .16954  RRT  -.9436  RRF  -.9765  RTF  .97J4  CRT  .-.9506  CRS  .9716  CST  -.9969 

FOE  6.3031  FRA10.77J1  FC3-9.9095  09P  5609  SC0  2253.2  R23  .1136  R13  -.9615  LSA  3573.5  MSA  137.2  SSA  11.2 

eOE  .7799  BRA  .9321  BC3  1 .4561  FSP  -6652  SGI  2232.1  SC2  307.5  THA  153.41  ELI  J247.0  £l2  126.7  ALF  160.15 
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UIOMCM  DATE  DEC  I 1968  FUCMT  TIME  J8Z.00  ARRIVAL  DATE  JUN  1 1969 

heliocentric  conic  distance  491.447 

RL  147.50  LAL  -.00  LOL  68.87  VL  E7.863  CAL  4.96  AZL  87.27  MCA  214.82  SNA  129.71  ECC  .16168  INC  2.7265  VI  50.207 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.616  CAP  1 .04  ATP  92.24  TAL  152.65  TAP  7.47  RCA  108.73  APO  150.68  V2  34.810 

RC  85.328  CL  19.88  CP  10.15  TAL  46.30  TAP  101 .37  ETS  2.99  TAE  154.66  ETE  160.34  TAC  93.95  ETC  165.70  ClP-IOI  .56 

PLANETOCENTRIC  CONIC 

C3  15.080  VML  3.883  OLA  28.48  RAL  16.18  RAO  6567.6  VEL  11.602  PTM  2.05  VHP  2.900  OPA  7.11  RAP  359.09  ECC  1 .2482 
LNCH  AZNTM  INCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  ATMTM  INJ  TIME  TO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
06.81  12021  3557.26  -21.28  135.40  240.32  70.61  21930  2957.3  -23.73  127.57 

93.19  21333  3384.90  -21.27  122.70  240.31  70.60  3 9 58  2704.9  -23.72  114.95 

100.00  4 25  18  2960.54  -27.10  93.40  242.19  77.06  5 14  39  2360.5  -28.69  84.92 

100.00  1 51  17  3456.06  -15.60  125.57  237.83  64.17  2 40  53  2856.9  -18.94  118.38 

110.00  6 44  4 2526.16  -33.75  61.69  243.45  04.24  7 26  10  1926.2  -34.18  52.47 

110.00  1 49  0 3464.00  -9.79  122.77  234.48  57.00  2 46  44  2064.0  -14.06  116.27 

differential  corrections  MIO-COORSE  execution  ACCURACV  0R6IT  DETERMINATION  ACCORACV 

TOC  .9457  TRA  1.0063  TC3-1 .5664  BAU  .3295  SCT  2506.0  SCR  922.7  SC3  1952.7  ST  1485.0  SR  365.6  SS  3305.4 

ROC  -.1062  RRA  -.4702  RC3  .4660  FAU  .16526  RRT  -.9430  «RF  -.9656  RTF  .9815  CRT  -.9319  CRS  .9531  C|T  -.9979 

FOE  8.1098  FRA10.4974  FC3-9. 4076  esp  7110  SCO  2670.5  R23  .O0W  R13  -.9054  LSA  3639.3  MSA  143.0  SSA  11.2 

eoe  .9659  BRA  1.1141  BC3  1.6345  FSP  -6562  SCI  2654.7  SC2  209.9  TMA  160.61  ELI  1523.8  EL2  129.2  4LF  166.98 

LAUNCH  OATE  DfC  1 1960  FLIGHT  TIAC  104,00  ARRIVAL  DATE  JIW  3 1969 

HELICXENTRIC  CONIC  DISTANCE  497.708 

RL  147,50  LAL  -.00  LOL  60.07  VL  27.062  CAL  5.03  ATL  07.20  HCA  217.99  SNA  129. TO  ECC  .16240  INC  2.7962  VI  30.207 

RP  108,00  LAP  -1.72  LOP  206.02  VP  37,610  CAP  1.44  ATP  92420  TAL  152,37  TAP  10.35  RCA  108.63  APO  150.76  V2  34.8P4 

RC  07.691  CL  20.20  CP  9.23  TAL  46.15  TAP  106.60  ETS  3.59  Z4C  151.32  ETE  164.46  TAC  92.10  ETC  166.02  CLP-106.91 

PLANETOCENTRIC  CONIC 


C3  15.3a3 

VHL  3.922  OLA  28.00  RAL  16.32  RAO  6567.6 

VCL  11.695 

PTH  0.06 

VHP  0.955 

DP4  5.30 

RAP  357.50 

ECC  1.2532 

UNCN  A7HJH 

LNCH  time 

L-I  time 

INJ  UT 

INJ  LONC 

INJ  ffT  ASC 

INJ  A0MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

04.07 

0 50  J0 

3634.01 

-01 .46 

141.16 

040.00 

70.00 

1 50  53 

3034.0 

-03.97 

133.34 

95.93 

? 36  43 

3316.31 

-01 .45 

117.01 

040.07 

70.19 

3 30  0 

0716.3 

-03.96 

109.99 

100.00 

4 14  4 

3003.50 

-06.49 

96.41 

040.57 

75.60 

5 4 0 

0403.6 

-20.01 

00.03 

100.00 

2 3 30 

3400.70 

'16.60 

103.54 

030.74 

64.70 

3 0 41 

2000.0 

-19.06 

116.26 

110.00 

6 39  20 

0540.31 

-33.59 

63.39 

044.10 

03.05 

7 01  56 

1940.3 

-34.16 

54.00 

110,00 

1 54  43 

3450.01 

-10.00 

100.05 

035.15 

57.00 

0 50  14 

2050.0 

-14.53 

115.53 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCORACV 

TOC  1.1410  TRA  1.2377  TC3-1.7514  BAU  .3706  SCT  2900.0  SCR  021.0  SC3  1069.5  ST  1779.8  SR  297.9  SS  3233.0 

ROE  -.1397  RRA  -.4332  RC3  .4231  FAU  .15042  RRT  -.9326  RRF  -.9303  RTF  .9865  CRT  -.0960  CRS  .9193  CST  -.9984 

FOE  7.9430  FRAIO. 1120  FC3-8.9153  BSP  0540  SCO  3099.5  R23  .0601  R13  -.9002  LSA  3699.5  MSA  148.4  SSA  11.3 

BOC  1.1503  BRA  1.3113  BC3  1.8010  FSP  -6370  SCI  3006.2  SC2  286.9  THA  165.50  ELI  1799.8  EL2  130.8  ALF  171.43 


LAUNCH  date  dec  1 1968  FLIGHT  TIME  186.00  ARRIVAL  OATE  JUN  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  503.940 

RL  147.50  LAL  -.00  LOL  60.07  VL  27.059  CAL  5.11  ATL  07.14  HCA  221.15  SNA  129.67  ECC  .16334  INC  2.0568  VI  30.207 

RP  100.90  LAP  -1.88  LOP  289.99  VP  37.603  CAP  1 .84  ATP  92.15  TAL  152.05  TAP  13.20  RCA  108.49  APO  150.86  V2  34.799 

RC  90.065  CL  20.41  CP  0.40  TAL  45.94  TAP  111.74  ETS  4.06  TAE  140.05  ETE  167.42  TAC  90.40  ETC  166.23  CLP-111.99 

PLANETOCENTRIC  CONIC 

C3  15.728  VHL  3.966  OLA  29.20  RAL  16.55  RAO  6567.6  VEL  11.709  PTM  2.06  VHP  3.033  OPA  3.85  RAP  356.11  ECC  1 .2588 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  PT  ASC 

INJ  A0MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONC 

00.54 

0 46  55 

3679.39 

-21.50 

144.49 

041 .54 

69.03 

1 40  14 

3079.4 

-04.13 

136.60 

97.46 

0 49  56 

3001 .73 

-21.57 

115.31 

241 .S3 

69.00 

3 44  37 

0601-7 

-04.10 

107.50 

100.00 

4 3 35 

3045.50 

-25.75 

99.31 

043.01 

74.06 

4 54  00 

0445.6 

-07.66 

91  .03 

100.00 

2 15  57 

3390.76 

-17.51 

121.60 

239.76 

65*30 

3 12  07 

0790.0 

-00.69 

114.25 

110.00 

6 36  4 

2567.99 

-33.40 

64.91 

044.04 

00.37 

7 10  50 

1960.0 

-34.10 

55.73 

110.00 

1 59  57 

3441.12 

-10.63 

121.53 

035.09 

57.30 

0 57  10 

0041.1 

-14.07 

114.99 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  1.3299  TRA  1.4613  TC3-1 .9126  BAU  .4101  SCT  3441.3  SCR  732.2  SC3  1768.2  ST  2054,4  SR  239.9  SS  3142.6 

ROE  -.0960  RRA  -.3937  RC3  .3828  FAU  .14925  RRT  -.9141  RRF  -.9291  RTF  ,9892  CRT  -.8296  CRS  .8565  CST  -.9987 

FOE  7.6060  FRA  9,6594  FC3-8.2155  BSP  9949  SCfl  3510,4  R23  .0451  R13  -.9901  LSA  3759.0  MSA  153.4  SSA  11.4 

BOC  1.3334  BRA  1.5134  BC3  1.9506  FSP  -6079  SCI  3306.3  SC2  291.4  THA  160.92  ELI  2064.0  EL2  133.3  ALF  174.44 

UUNCM  OATE  OCC  1 1960  FLIGHT  TIME  180.00  ARRIVAL  DATE  JUN  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  510.164 

RL  147.50  LAL  -.00  LOL  60.07  VL  27,035  CAL  5.2^  4TL  07,09  HCA  224,31  SNA  129.64  ECC  .16451  INC  2.9101  VI  30.207 

RP  100.91  LAP  -2.03  LOP  293.15  VP  37,596  CAP  2.24'^ ATP  92.00  TAL  151.69  TAP  16.00  RCA  100.31  APO  150.97  V2  34.795 

RC  92.449  CL  20.54  CP  7.66  TAL  45.65  TAP  116.52  ETS  4.44  ZAC  144.94  ETC  169.60  ZAC  89.11  ETC  166.36  CLP-116.78 

PLANETOCENTRIC  CONIC 

C3  16.116  VHL  4.015  OLA  29.46  RAL  16.06  RAO  6567.6  VEL  11.726  PTH  2.07  \»4P  3.131  OPA  2.51  RAP  354.94  ECC  1.2652 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC  INJ  A2HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

01.50 

0 39  59 

3711.14 

-01 .63 

146.06 

040.30 

69.49 

1 41 

50 

3111.1 

-24.23 

139.06 

90.50 

2 59  19 

3061 .06 

-01.60 

113.00 

040.30 

69.40 

3 53 

40 

0661.1 

-24.22 

106.00 

100.00 

3 93  30 

3007.65 

-24.94 

100.10 

043.93 

70.96 

4 44 

57 

0407.6 

-27,03 

94.00 

100.00 

0 00  30 

3359.70 

-10.30 

119.71 

040.09 

66.01 

3 24 

09 

0759.0 

-01.47 

110.00 

110.00 

6 33  44 

0905.99 

-33.09 

66.09 

045.67 

01.50 

7 16 

49 

.1905.6 

-34,06 

57.10 

110.00 

0 4 49 

3434.60 

-10.07 

101.10 

036.71 

97.39 

3 1 

59 

.0034.6 

-15.10 

114.60 

OIFFEPCNTIAL  COMECTJONS 

MID-COUPSE  EICCUTICN  ACCUPACV 

0P8IT  OETEPNINATJON  accupact 

TOE  1.5060 

TPA  1.6T49 

TC3-0.09I7  0AU  .4404 

SCT  3099.9  SCP 

699.9  SC3  1694.0 

ST  2302.3 

SP  193.3 

SS  3030.0 

POE  -.0549 

PPA  -.3509  PC3  .3477  FAU  .13940 

RPT 

-.0070  RRF 

-.9005  PTf 

.9900 

CPT  -.7062  CPS  .7306 

CST  -.9909 

FOE  7.1949 

FPA  9.1497  FC3-7.4099 

00P  11330 

see  3911.3  m 

.0353  PJ3  - 

.9913 

LSA  3009.3 

MSA  150.0 

SSA  11.5 

BOCl.5070 

6PA  1.7106  6C3  0.0010  FSP  -9750 

SCI 

3099.9  SG0 

099.9  THA  171.37 

ELI  2306.4 

EL0  136.6 

ALF  176.59 

301 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  OEC  1 1968  FtlOHT  TIME  190.00  ARRIVAL  DATE  JUN  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  516.357 

RL  147,50  LAL  -.00  LOL  68.87  VL  27,849  CAL  5.33  A7l  87.04  MCA  227.48  SMA  129.60  ECC  .16591  INC  2.9577  VI  30.207 

RP  108.92  LAP  -2.18  LOP  296.31  VP  37.588  CAP  2.64  A7P  92.00  TAL  151.29  TAP  18.77  RCA  108.10  APO  151.10  V2  34.791 

RC  94.840  CL  20.59  CP  7.00  ?AL  45.31  7AP  120.99  ETS  4,74  7AE  142.03  ETE  171.22  7AC  88.01  ETC  166.42  CLP-121.25 

PLANE TOCENTRIC  CONIC 

C3  16.554  4.069  OLA  29.67  RAL  17.24  RAO  6567,7  VEL  11  .745  PTH  2.07  VHP  3.247  OPA  1.38  RAP  354.02  ECC  1 .2724 


LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

80.76 

3 35  43 

3735.82 

-21.63 

148.69 

243.16 

69.18 

1 37 

58 

3135.0 

-24.26 

140.90 

99.24 

3 6 39 

3248.61 

-21 .61 

112.88 

243.16 

69.17 

4 0 

47 

2648.6 

-24.25 

105,09 

100.00 

3 43  15 

3131 .61 

-24 .03 

105.13 

244 .09 

7J  .66 

4 35 

26 

2531 .6 

-26.31 

97.07 

■ 

100.00 

2 4]  48 

3328.06 

-19.25 

117.75 

242.13 

66.68 

3 57 

16 

2728.1 

-22.24 

110.23 

110.00 

6 32  22 

2601.45 

-33.09 

67.46 

246.60 

80.89 

7 15 

43 

2001.4 

-33,99 

58.34 

110.00 

2 9 10 

3430.98 

-11.01 

1^.98 

237.61 

57.43 

3 6 

21 

2831 .0 

-15.23 

114.42 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.6705 

TRA  1,8792 

TC3-2.1652  BAU  .4843 

SCT  4232.5  SCR 

592.4  SC3  1535.4 

ST  2524 .2 

SR  161.8 

SS  2914.3 

ROE  -.0169 

RRA  -.3288  RC3  .3165 

FAU  ,iZB92 

RRT 

-.8506  RRF 

-.8633  RTF  . 

.9918 

CRT  -.4954 

CRS  .5338 

CST  -.9990 

FOE  6.7493 

FRA  8.6239  FC3-6.7422  BSP  12625 

see  4273.8  R23 

.0287  R15 

.9920 

LSA  3855.4 

MSA  162.8 

SSA  11,6 

BOE  1.6706 

BRA  1.9078 

BC3  2.1882  PSP  -5403 

SCI 

4262.6  SC2 

309.2  THA  173.17 

ELI  2525.5 

EL2  140,5 

ALF  178.18 

r 

LAUNCH  DATE  OEC  1 1^  FLIGHT  TIME  192.00  ARRIVAL  DATE  JUN  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  522.527 


RL  147.50 

LAL  -.00 

La  68.87  VL  27.841 

GAL  9.46 

ATL  87.00  HCA 

230.64 

SMA 

129.95 

ECC  .16754 

INC  3.0007 

VI 

30,207 

RP  108.93 

LAP  -2.32  LOP  299.47 

VP  37.980 

GAP  3.04 

ATP  91.90 

TAL 

190.86 

TAP 

21.50 

RCA  107.84 

APO  151.25 

V2 

34,788 

RC  97.236 

CL  20.57 

CP  6.40  TAL  44.92 

TAP  129.16  ETS  4.99 

TAE 

139.56 

ETE 

172.44 

TAC  87.19 

ETC  166.45 

CLP-125.4I 

PLANETOCENTRIC  CONIC 

C3  17.045 

VHt  4.129 

OU  I9.$i  RAL  >7.69  RAO  6S67.7 

VEL  11.766 

PTH 

2.08 

VHP 

3,379 

OPA  .44 

RAP  353.36 

ECC 

: 1.2805 

- 

LH04  ATMTH 

LNCH  TINT 

L-T  TIME 

INJ  UT 

TNJ  long 

JNJ  Rt  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

1 2 LONC 

80.22 

0 33  23 

3759.72 

-21.97 

190.14 

244.12 

68.89 

1 

35  59 

3155.7 

-24.25 

142.37 

99.78 

3 12  34 

3242.15 

-21.96 

112.30 

244.11 

68.87 

4 

6 36 

2642.1 

-24.24 

104.61 

100.00 

3 31  1 

3183.21 

-22.88 

108.93 

244.64 

70.22 

4 

24  4 

2583.2 

-25.37 

100.61 

_ 

100.00 

2 57  37 

3289.89 

-20.28 

119.37 

243.96 

67.94 

3 

52  27 

2689.9 

-23.13 

107.75 

110.00 

6 31  53 

2619.80 

-32.93 

60.99 

247.64 

80.26 

7 

15  29 

2015.8 

-33.92 

59.45 

f 

110.00 

2 13  14 

3430.06 

-11,04 

120.93 

238.98 

97.44 

3 

10  24 

2830.1 

-15.26 

114.37 

DIFFERENTIAL  CORRECTICNS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  1.8237  TRA  2.0769  TC3-2. 2533  BAU  .5177  SCT  4572.3  SCR  540.8  SC3  1417.0  ST  2720.7  SR  147.8  SS  2792.2 

ROE  .0183  RRA  -.3030  RC3  .2890  FAU  .11823  RRT  -.8047  RRF  -.8168  RTF  .9923  CRT  -.2015  CRS  .2438  CST  -.9990 

FOE  6.2952  FRA  8.1044  FC3-6.0050  BSP  13824  SCO  4604.2  R23  .0241  R13  -.9925  LSA  3897.7  MSA  167.2  S5A  11.7 

BOE  1.8238  BRA  2.0989  BC3  2.2717  FSP  -5033  SCI  4593.1  SC2  319.6  THA  174.54  ELI  2720.9  El2  144.7  ALF  179.37 


LAUNCH  DATE  OEC  1 1968  FLIGHT  TIME  194.00  ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  528.674 


RL  147.50 

LAL 

-.00 

La  68.87 

VL  27.835 

CAL 

ATl  86.96 

HCA 

233.80 

SMA 

129.49 

ECC  .16940 

INC  3.0400 

VI  30.207 

RP  108.94 

LAP 

-2.45 

LOP  302.63 

VP  37.571 

CAP  3.44 

ATP  91 .80 

TAL 

150,40 

tap 

24.20 

RCA  107.55 

APO  151  .42 

V2  34.786 

s 

RC  99 .636 

CL 

20.50 

CP  5.87 

TAL  44.47 

TAP  129.02 

ETS  5.20 

TAE 

136.92 

ET£ 

173.38 

TAC  86.65 

ETC  166.44 

CtP-129.27 

- 

PLANETOCENTRIC  CONIC 

- 

C3  17.595 

VHL 

4.S95 

OLA  29.94 

RAL  18.21 

RAO  6567.7 

VEL  11.789 

PTH 

2.08 

VHP 

3.527 

OPA  -.33 

RAP  352.94 

ECC  1 .2896 

f 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

_ 

79.84 

0 

32  33 

3772.31 

-21 .47 

151.33 

245.17 

68.61 

1 

35  25 

3172.3 

-24.19 

143.58 

100.16 

3 

17  31 

3240.25 

-21.46 

H2.I9 

245.16 

68.60 

4 

11  31 

2640.2 

-24.17 

104.45 

79.84 

0 

32  33 

3772,31 

-21 .47 

151.33 

245.17 

68.61 

1 

35  25 

3172.3 

-24 . 1 9 

143.58 

100.16 

3 

17  31 

3240.25 

-21.46 

112.19 

245.16 

68.60 

4 

11  3] 

2640.2 

-24 . 1 7 

104.45 

£ 

110.00 

6 

32  14 

2628.85 

-32.77 

69.54 

248.76 

79.70 

7 

16  3 

2028.8 

-33.85 

60.47 

E 

110.00 

2 

17  0 

3431.71 

-10.98 

121.02 

239.62 

57.42 

3 

14  12 

2831. 7 

-15.20 

114.46 

differential  corrections  MIO-COURSE  execution  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  1.9661  TRA  2.2691  TC3-2.3159  BAU  .5483  SCT  4876.5  SCR  499.9  SC3  1302.5  ST  2892.6  SR  150.0  SS  2669.8 

ROE  .0509  RRA  -.2807  RC3  .2645  FAU  .10763  RRT  -.7496  RRF  -.7610  RTF  .9925  CRT  .1011  CRS  -.0586  CST  -.9991 

FOE  5.8489  FRA  7.6049  FC3-5.2955  BSP  14919  SC6  4902.1  R23  .0207  R13  -.9926  LSA  3935.4  MSA  171.4  SSA  11.9 

BOE  1.9668  BRA  2.2864  BC3  2.3310  FSP  -4662  SCI  4891 .0  SC2  329.9  THA  175.59  ELI  2892.6  El2  U9.2  AlF  .30 

LAUNCH  DATE  OEC  1 1968  FLICHT  TIME  196.00  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  534.796 

RL  147.50  LAL  -.00  LOL  68.87  VL  27.823  CAL  5.77  A2L  86.92  HCA  256.96  SMA  129.42  ECC  .17150  INC  3.0762  V]  30.207 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37.562  CAP  3.84  ATP  91.68  TAL  149.90  TAP  26.86  RCA  107.22  APO  151.61  V2  34,784 

RC  102.038  CL  20.37  CP  5.40  TAL  43.97  TAP  132.60  £TS  5.38  TAE  154.72  ETE  174.10  TAC  86.36  ETC  166.43  CLP-132.84 

PLANETOCENTRIC  CONIC 


C3  16.210 

VNL 

4.267 

OLA  30.02  pal  18.78 

RAO  6567.7  VEL  11.815 

PTH  2.09 

WP 

3. 

680 

DPA  -.92 

RAP  352.75 

ECC 

1.2997 

LNCH  ATHTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

79.59 

0 

32  55 

3786.43 

-21.32 

152.32 

246.31 

68.35 

1 

36 

1 

3186.4 

-24.07 

144.59 

100.41 

3 

21  43 

3242.11 

-21.31 

112.27 

246.30 

60.34 

4 

15 

45 

2642.1 

-24.06 

104.54 

79.59 

0 

32  55 

3786,43 

-21.32 

152.32 

246.31 

68.35 

1 

36 

1 

3186.4 

-24 .07 

144.59 

100.41 

3 

21  43 

3242.11 

-21 .31 

112.27 

246.30 

68.34 

4 

15 

45 

2642.1 

-24 .06 

104.54 

110.00 

6 

33  21 

2640.77 

-32.63 

70.44 

249.99 

79.18 

7 

17  22 

2040.8 

-33.77 

61  .39 

110.00 

2 

20  28 

3435,78 

-10.83 

121.24 

240.72 

57.38 

3 

17 

43 

2835.8 

-i5.de 

114,69 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.1010 

TRA 

2.4602 

TC3-2.3508  BAU  .5753 

SCT 

5151.5  SCR 

468.4  SC3  1195.1 

ST  3044.9 

SR  163.5 

SS 

2552.6 

ROE  .0811 

RRA 

-.2618 

RC3  .2423  FAU  .09709 

RRT 

-.6865  m - 

,6972  RTF  . 

.9925 

CRT  .3362 

CRS  -.2964 

CST 

-.9991 

FOE  5.4285 

FRA 

7.1424 

FC3-4.6160  B8P  15866 

see 

5172.7  R23 

.0178  R13 

.9926 

LSA  3972.8 

MSA  175.5 

SSA 

12.0 

aa  2.1025 

BRA 

2.4740  BC3  2.3633 

FSP  -4285 

SCI 

5161.5  SG2 

340.0  THA  176.41 

ELI  3045.4 

EL2  153.9 

ALF 

1.04 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


launch  date  OEC  I 19W  FlICHT  11^  198.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  540.893 

RL  147.50  LAL  -.00  LOL  68.87  VL  27.812  CAL  5.95  A7L  86.89  HCA  240.12  SNA  129.34  ECC  .17385  INC  3.1099  VI  30.207 

ftp  108.95  LAP  -2.70  LOP  308.96  VP  37.554  CAP  4.25  A7P  91.55  TAL  149.36  TAP  29.48  RCA  106.86  APO  151.83  V2  34.783 

RC  104.441  CL  20.20  CP  4.98  ZAL  43.43  ZAP  135.92  6T5  5.55  ZAC  132.73  CTE  174.68  ZAC  86.32  ETC  166.40  ClP-136,15 

PLANCTOCENTRIC  CONIC 

C3  18.894  VHL  4.347  OLA  30.07  RAL  19.4J  RAO  6567.8  VEL  11.844  PTH  2.10  VHP  3.862  OPA  -1.37  RAP  352.78  ECC  1.3110 

LNCH  AZMTH  LNCH  TINE  L-I  TINE  INJ  LAT  IHJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

79.44  0 34  20  3798.52  -21.14  153.14  247.53  68.10  1 37  38  3198.5  -23.92  145.44 

100.56  325  18  3247.34  -21.12  112.58  247,53  68.09  4 19  25  2647.3  -23.91  104.88 

79.44  0 34  20  3798.52  -21.14  153.14  247,53  68.10  1 37  38  3198.5  -23.92  145.44 

100.56  3 25  18  3247.34  -21.12  112.58  247,53  68.09  41925  2647.3  -23.91  104.88 

110.00  63510  2651.71  -32.48  71,26  251.31  78.72  71922  2051.7  -33.70  62.23 

110.00  2 23  38  3442.16  -10.60  121.59  241 .89  57.31  321  1 2842.2  -14.83  115.04 

OIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2.2247  TRA  2.6474  TC3-2.3685  BAU  .6009  SCT  5394.2  SCR  444.8  SC3  1094.1  ST  3172.8  SR  182.9  SS  2435.2 

ROE  .1096  RRA  -.2451  RC3  .2230  FAU  .08761  RRT  -.6171  RRF  -.6272  RTF  .9924  CRT  .4961  CRS  -.4594  CST  -.9991 

FOE  5.0245  FRA  6.7061  FC3-4.0142  BSP  16765  SC6  5412.5  R23  .0154  R13  -.9925  L5A  5999.7  MSA  179.5  SSA  12.2 

BOE  2.2274  BRA  2.6587  6C3  2.3790  FSP  -3946  SCI  5401 .2  SC2  349.5  THA  177.07  ELI  3174.1  El2  158.8  ALF  1.64 

MUNCH  DATE  OEC  1 1968  FLICHT  TINE  200.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANa  546*963 

RL  147.50  LAL  -.00  LOL  68.87  VL  27.800  CAL  6.14  AZL  86.86  HCA  243.28  SNA  129.26  ECC  .17645  INC  3.1415  VI  30.207 

RP  108.95  MP  -2.81  LOP  312.12  VP  37,545  CAP  4,66  AZP  91.41  TAL  148.80  TAP  32.08  RCA  106.45  APO  152.07  V2  34.783 

RC  106.844  CL  19.98  CP  4.61  ZAL  42.84  ZAP  139.00  ETS  5.7l  ZAC  130.95  ETC  175.13  ZAC  86.51  ETC  166.38  ClP-139. 21 

PLANCTOCENTRIC  CONIC 

C3  19.657  VHL  4.434  OlA  30.08  RAL  20.08  RAO  6567,8  VEL  11.87$  PTH  2.11  WP  4.048  OPA  -1.67  RAP  353.02  ECC  1.3235 


LNCH  AZMTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.40 

0 3$  40 

3809.03 

-20.91 

153.82 

248.84 

67.86 

1 

40 

9 

3209.0 

-23.73 

146.15 

100.60 

3 28  22 

3255.54 

-20.90 

113.09 

248.84 

67.85 

4 

22 

37 

2655.5 

-23.72 

105.41 

79.40 

0 36  40 

3809.03 

-20.91 

153.82 

248.84 

67.86 

1 

40 

9 

3209.0 

-23.73 

146.15 

100.60 

3 28  21 

3255.54 

-20.90 

113.09 

248.84 

67,85 

4 

22 

37 

2655.5 

-23.72 

105.41 

110.00 

6 37  38 

2661.80 

-32.35 

72.01 

252.73 

78.29 

7 

22 

0 

2061.8 

-33.62 

63.01 

110.00 

2 26  33 

3450.77 

'10.2B 

122.05 

243.12 

57.22 

3 

24 

4 

2850.8 

-14.53 

115.53 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOC  2.3409  TRA  2.8345  TC3-2.3666  BAU  .6243  SCT  5610.3  SCR  427.6  SC3  1001.0  ST  3281.5  SR  204.7  SS  2322.5 

ROE  .1367  RRA  -.2305  RC3  .2054  FAU  .07879  RRT  -.5439  RRF  -.5531  RTF  .9922  CRT  .5998  CRS  -.5660  CST  -.9991 

FX  4.6496  FRA  6.3048  FC3-3.4703  BSP  17592  SC6  5626.6  R23  .0133  R13  -.9923  LSA  4021.2  MSA  183.4  SSA  12.3 

BX  2.3449  BRA  2.8438  BC3  2.3755  FSP  -3632  SCI  5615.1  SC2  358.5  THA  177.62  ELI  3283.8  El2  163.7  AlF  2.15 


LAUNCH  DATE  DEC  1 1968  FLIGHT  TINE  202.00  ARRIVAL  DATE  JUN  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  553.006 

RL  147.50  LAL  -.00  La  68.87  VL  27.787  CAL  6.36  AZL  86.83  HCA  246.44  SNA  129.17  ECC  .17932  INC  3.1715  VI  30.207 

RP  108.94  LAP  -2.91  LOP  315.28  VP  37.536  CAP  5.08  AZP  91.27  TAL  148.21  TAP  34.65  RCA  106.01  APO  152.33  V2  34.704 

RC  109.246  CL  19.72  CP  4.28  ZAL  42.22  7AP  141,85  ETS  5.87  ZAE  129.36  ETE  175.50  ZAC  86.89  ETC  166.36  CLP-142.06 

PLANCTOCENTRIC  CONIC 

C3  20.505  VHL  4.528  OLA  30.07  RAL  20.80  RAO  6567.8  VEL  11.912  PTH  2.12  VHP  4.246  DPA  -1.85  RAP  353.44  ECC  1.3375 

LNCH  AZMTH  LNCH  TJNE  L-I  TINE  INJ  LAT  iNJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

79.44  0 39  51  3818.08  -20.64  154.38  250.24  67.63  I 43  29  3218.1  -23.49  146.73 

100.56  3 30  54  3266.61  -20.63  113.80  250.23  67.62  4 25  21  2666.6  -23.48  106.15 

79.44  0 39  51  3818.08  -20.64  154.38  250.24  67,63  1 43  29  3218.1  -23.49  146.73 

100.56  3 30  54  3266.61  -20.63  113.80  250.23  67.62  4 25  21  2666.6  -23.48  106.15 

110.00  6 40  42  2671.18  -32.21  72.71  254,24  77.90  72514  2071 .2  -33.55  63.73 

110.00  2 29  13  3461.51  -9.88  122.63  244.42  57.11  32655  2861.5  -14.15  116.13 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2,4506  TRA  3.0240  TC3-2.3459  BAU  .6452  SCT  5803.1  SCR  415.5  SC3  916.0  ST  3373.1  SR  226.7  SS  2215.4 

RX  .1625  RRA  -.2174  RC3  .1892  FAU  .070^  RRT  -.4693  RRF  -.4773  RTF  .9919  CRT  .6680  CRS  -.6364  CST  -.9991 

FX  4.3053  FRA  5.9410  FC3-2.9807  BSP  18325  SCB  5817.9  R23  .0113  R13  -.9920  LSA  4037.6  MSA  187.2  SSA  12.4 

BX  2.4559  BRA  3.0318  BC3  2.3535  FSP  -3337  SCI  5806.4  SC2  366.7  THA  178.07  ELI  3376.5  El2  168.6  ALF  2,58 

LAUNCH  DATE  OEC  1 1968  FLIGHT  TIME  204.00  ARRIVAL  DATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  559.020 

RL  147.50  ML  -.00  La  68.87  VL  27.773  CAL  6.60  AZL  86.80  HCA  249.60  SNA  129.07  ECC  .18247  INC  3.2000  VI  30.207 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.527  GAP  5.50  AZP  91,12  TAL  147,58  TAP  37,19  RCA  105.52  APO  152.65  V2  34.785 

RC  111.645  CL  19.42  CP  3.98  ZAL  41.56  ZAP  144.51  ETS  6.04  ZAE  127.93  ETE  175.81  ZAC  87.46  ETC  166.34  ClP-144.7| 

PLANETOCENTRIC  CONIC 

C3  21,448  VHL  4.631  OLA  30.03  RAL  21.56  RAO  6567.9  VEL  11.951  PTH  2.13  VHP  4.455  OPA  -1.91  RAP  354.03  ECC  1.3530 

LNCH  AZMTH  LNCH  TINE  L-I  TINE  INJ  MT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

79.56  04351  3825.78  -20.33  154.82  251.71  €7,41  14737  3225.8  -23.22  147.20 

100.44  3 32  58  3280.50  -20.32  114.70  251.70  67.40  4 27  38  2680.5  -23.20  107.08 

79.56  04351  3825.78  -20.33  154.82  251.71  67.41  14737  3225.8  -23.22  147.20 

100.44  3 32  50  3280.50  -20.32  114,70  251.70  67.40  4 27  38  2680.5  -23.20  107.08 

IID.OO  64420  2679.98  -32.09  73.37  255.84  77.53  7 29  0 2080.0  -33.47  64.41 

110.00  23139  3474.30  -9,41  123.32  245.77  56.99  32933  2874.3  -13.69  116.84 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TX  2.5547  TRA  3.2172  TC3-2.3090  BAU  .6640  SCT  5974.9  SCR  407.3  SC3  838.7  ST  3449.0  SR  248.1  SS  2113.9 

RX  .1874  RRA  -.2054  RC3  .1741  FAU  .06309  RRT  -.3950  RRF  -.4019  RTF  .9916  CRT  .7143  CRS  -.6845  CST  -.9991 

FX  3.9904  FRA  5.6114  FC3-2.5467  BSP  18990  SCB  5988.7  R23  .0094  R13  -.9916  LSA  4048.4  MSA  190.9  SSA  12.6 

BX  2.5616  BRA  3.2237  BC3  2.3156  FSP  -3065  SCI  5977.0  SC2  374.1  THA  178,45  ELI  3453.6  El2  173.4  ALF  2.95 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  19^8-69 


LAUNCH  DATE  OEC  J 1966  FLIGHT  TIHE  206.00  ARRIVAL  DATE  JUN  25  1969 

heliocentric  conic  distance  565.004 

RL  147.50  LAl  -.00  LOL  66.67  VL  27,759  GAL  6,65  A2l  66.77  HCA  252,77  SNA  126.97  ECC  .16591  INC  3.2273  Vi  30.207 

RP  106.93  LAP  -3.06  LOP  321.61  VP  37.516  CAP  5.93  A2P  90.96  TAL  146.94  TAP  39.70  RCA  105.00  APO  152.95  V2  34.767 

RC  114.042  CL  19.09  CP  3.72  2AL  40.67  ZAP  146.99  ETS  6.22  ZAE  126.65  ETE  176.06  ZAC  66. 19  ETC  166.34  ClP-147.16 

PLANETOCENTRIC  CONIC 

C3  22.497  VHL  4.743  OLA  29.96  RAL  22.35  RAO  6567.9  V£L  11.995  PTH  2,14  VHP  4.675  OPA  -1.67  RAP  354.77  ECC  1.3702 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIHE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.77 

0 4B  34 

3632.40 

-19.99 

155.16 

253.26 

67.^ 

1 52 

26 

5252.4 

-22.90 

147.57 

100.23 

3 34  35 

3296.96 

-19.97 

115. T7 

253.25 

67.19 

4 29 

32 

2697,0 

-22.69 

106.16 

79.77 

0 46  34 

3632.40 

-19.99 

155.16 

253.26 

67.20 

1 52 

26 

5252.4 

-22.90 

147.57 

100.23 

3 34  35 

3296.96 

-19.97 

115.77 

253.25 

67.19 

4 29 

32 

2697.0 

-22.69 

106.16 

■ 

110.00 

6 40  26 

2666.30 

-31.96 

73.98 

257,53 

77.16 

7 33 

16 

2066.3 

-33.40 

65.05 

110.00 

2 33  51 

3469.07 

-6.66 

124.11 

247.17 

56.65 

3 32 

0 

2669.1 

-13.16 

117,66 

differential  CORRECTIONS 

MIO-COURSE  EJCCUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.6573 

TRA  3.4167 

TC3-2.2526  BAU  .6792 

SCT  6131.4  SCR  402.1  SC3 

769.2 

ST  3514.6 

SR  Z66*Z 

SS  2020.9 

1 

ROE  .2116 

RRA  -.1943  RC3  .1596  FAU  .05596 

RRT 

-.3223  ftRF  -.3276  RTF 

.9912 

CRT  .7467 

CRS  -.7164 

CST  -.9991 

FOE  3.7091 

FRA  5.3193  FC3-2.1534 

BSP  19526 

see  6144.5  R23  .0075  R13  - 

.9912 

LSA  4056.5 

MSA  194.5 

SSA  12.7 

BOE  2.6656 

3.42.2  BC3  2.2M3  FSP  -2S06 

SCI 

6132.6  SC2  360.5  THA  176.76 

ELI  3520.5 

El2  176.1 

ALF  3,27 

LAUNCH  DATE  DEC  1 1966  FLIGHT  TIME  206.00  ARRIVAL  GATE  JUN  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  570.955 

RL  147.50  LAL  -.00  LOL  66.67  VL  27.744  CAL  7,13  AZL  66.75  HU  255.93  SNA  126.67  ECC  .16967  INC  3,2536  VI  30.207 

RP  106.93  LAP  -3.16  LOP  324.76  VP  37,509  CAP  6.37  AZP  90.79  TAL  146.27  TAP  42.19  RCA  104.43  APO  153.31  V2  34.790 

RC  116.435  CL  16.74  OP  3.49  ZAL  40.16  ZAP  149.3rCTS  6.42  ZAE  125.50  ETE  176.26  ZAC  69.07  ETC  166,33  CLP-149.49 

PLANETOCENTRIC  CONIC 

C3  23.663  VHL  4.665  OLA  29.66  RAL  23.16  RAD  6566.0  VCL  12.043  PTH  2.15  VHP  4.907  OPA  -1.74  RAP  355.63  ECC  1.3694 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.06 

0 54  2 

3637.76 

-19.61 

155.36 

254.66 

67.00 

1 57 

59 

3237.6 

-22.55 

147.03 

99.94 

3 35  41 

3316.26 

-19.59 

117.03 

294.67 

66.96 

4 30 

56 

2716.3 

-22.54 

109.40 

- 

100.00 

3 44  46 

3267.30 

-20.33 

115.21 

255.20 

67.60 

4 39 

33 

2667.3 

-23.19 

107.50 

100.00 

3 27  39 

3341.95 

-16.67 

116.61 

254,54 

66.36 

4 23 

20 

2742.0 

-21.91 

111  .13 

g 

110.00 

6 53  4 

2696.26 

-31 .64 

74.57 

259,30 

76,65 

7 36 

0 

20^.3 

-33.32 

65.66 

110.00 

2 35  50 

3505.75 

-6.24 

125.00 

246.63 

56.71 

3 34 

16 

2905.6 

-12.56 

110.57 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOC  2.7537 

TRA  3.6240 

rC3'2.1663  BAU  .6936 

SCT  6267.7  SCff 

399.0  SC3 

705.7 

ST  3564.3 

SR  267.1 

SS  1930.7 

ROE  .2354 

RRA  -.1635 

RC3  .1464 

FAU  .04971 

RRT 

-.2323  RRF 

-.2565  RTF 

.9907 

CRT  .7703 

CRS  -.7432 

CST  -.9991 

I 

FOE  3.4467 

FRA  5.0512  FC3-1.6166  BSP  20074 

see  6260.4  R23 

.0056  R13  - 

,9907 

LSA  4059.0 

MSA  197.9 

SSA  12.7 

- 

BOE  2.7637 

BRA  3.6266  0C3  2.1932  FSP  -2561 

SCI 

6266.5  SC2 

366.1  THA  179.06 

ELI  3371.2  EL2  162.7 

ALF  3.56 

LAUNCH  DATE  OEC  1 1966  FlICHT  TIME  210.00  ARRIVAL  DATE  JUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  576.670 


RL  147.50 

LAL 

-.00 

La  60.07 

VL  27.726 

CAL  7.43 

AZL  66,72 

HCA 

259.09 

SMA 

126.76  ECC  .19375 

INC  3.2795 

VI  30.207 

- 

RP  106.91 

LAP 

-3.22 

LOP  327.94 

VP  37.501 

CAP  6.63 

AZP  90.62 

TAL 

145.56 

TAP 

44.66 

RCA  103.61 

APO  155.70 

V2  34.794 

= 

RC  110.023 

CL 

10.35 

CP  3.26 

ZAL  39.42 

ZAP  151.49 

ETS  6,64 

ZAE 

124.47 

ETE 

176.46 

ZAC  90.07 

ETC  166.33 

CLP-151 .67 

- 

PLANETOCENTRIC  CONIC 

C3  24.962 

VHL 

4.996 

OL*  89. T6  BAt  84,03  RAO  6568.0  VEU  18.097 

PTM 

2.17 

VHP 

5.150 

OPA  -1.53 

RAP  356.62 

ECC  1.4100 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

00.43 

1 

0 16 

3641 .79 

-19.19 

155.50 

256.57 

66.60 

2 

4 16 

3241.6 

-22.16 

147,97 

- 

99.57 

3 

36  14 

3336.45 

-19.17 

116.49 

256.56 

66,79 

4 

31  53 

2736.5 

-22.15 

110.97 

100.00 

4 

2 52 

3253.39 

-21.19 

113.06 

257.45 

66.41 

4 

57  5 

2653.4 

-23.94 

105.34 

- 

100.00 

3 

16  19 

3402.06 

-17.19 

122.29 

255.63 

65.16 

4 

13  2 

2602.1 

-20.40 

114.96 

110.00 

6 

50  4 

2703.96 

-31.72 

75.14 

261.16 

76.54 

7 

43  6 

2104.0 

-33.25 

66.25 

110.00 

2 

37  37 

3524.26 

-7.55 

125.99 

250.14 

56.56 

3 

36  21 

2924.3 

-11.69 

119.59 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2.6471  TRA  3.6376  TC3-2.1126  BAU  .7065  SCT  6369.0  SCR  397.6  SC3  646.3  ST  3602.4  SR  304.6  SS  1646.3 

ROE  .2566  RRA  -.1726  RC3  .1356  FAU  .04403  RRT  -.1652  RRF  -.1662  RTF  .9903  CRT  .7679  CRS  -.7616  CST  -.9991 

FOE  3.2130  fra  4.6106  FC3-1.527D  BSP  20566  SCO  6401.3  R23  .0041  RJ3  -.9903  LSA  4054.4  MSA  201.1  S5A  12.6 

BOE  2.6566  0RA  3.6415  6C3  2.1170  FSP  -2376  SCI  6369.4  SC2  390.6  THA  179.34  ELI  3610.4  EL2  167.2  AlF  3.62 

LAUNCH  DATE  DEC  1 1966  FlICHT  TIME  212.00  ARRIVAL  DATE  JUL  1 19^9 

HELIOCENTRIC  CONIC  DISTANCE  562.746 

RL  147.50  LAL  -.00  La  66.67  VL  27. 7U  GAL  7,75  AZL  66.70  HCA  262.25  SNA  126.64  ECC  .19620  INC  3.3047  VI  30.207 

RP  106.90  LAP  -3.27  LOP  331.11  VP  37.493  CAP  7,29  AZP  90.45  TAL  144.67  TAP  47.12  RCA  103.15  APO  154.14  V2  34.796 

RC  121.206  CL  17.94  OP  3.09  ZAL  36.66  ZAP  155.55  ETS  6.66  ZAE  123,55  ETE  176.63  ZAC  91 ,20  ETC  166.33  CLP- 153. 72 

PLANETOCENTRIC  CONIC 


C3  26.410 

VHL 

S.I38  OLA  89.63  RAU  84.90  RAC  6368.1 

VEL  18.157 

PTH  2.16 

VHP  5. 

406 

CVI 

1 

o 

RAP 

357.71 

ECC 

1 .4346 

LNCH  AZMTH 

LNCH  time 

L-i  time 

INJ  UT 

INJ  UMG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

00.09 

I 

7 16 

3644.44 

-18.73 

155.46 

256.32 

66.61 

2 11 

20 

3244.4 

■21.74 

146.00 

99.11 

3 

36  11 

3363.65 

-16.72 

120.15 

256.32 

66.60 

4 32 

15 

2763.7 

■21.72 

112.67 

100.00 

4 

16  14 

3235.63 

-21.63 

111.98 

259.59 

66.65 

5 10 

9 

2635.6 

■24.31 

104.15 

100.00 

3 

9 55 

3447.70 

-15.67 

125.03 

256.96 

64.33 

4 7 23 

2647.7 

■19.19 

117.01 

110.00 

7 

3 26 

8T11.51 

-31.60 

TS.7D 

263.09 

76,83 

7 46 

36 

2111.5 

■33.17 

66.02 

110.00 

2 

39  11 

3544.56 

-6.76 

127.06 

251 .69 

96.48 

3 36 

16 

2944.6 

■11.15 

120.69 

differential  CORRECTIONS 

MID-CDURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

roc  2.9365 

TRA 

4.0611 

TC3-2.0272  BAU  .7170 

set  6496.6  SGR 

397.1  SC3 

596.3 

ST  3630.4 

SR 

520.6 

SS 

1767.1 

ROE  .2620 

RRA 

-.1621 

RC3  .1214 

FAU  .03883 

RRT  - 

.1213  «BF  - 

.1231  RTF 

.9696 

CRT  .6012  CRS 

-.7760 

CST 

-.9991 

FOE  2.9994 

FRA 

4.S953  FC3-J .8T89  8SP  81013 

see  €509.0  R23 

.0026  R13  - 

.9696 

LSA  4045.1 

MSA 

204.2 

SSA 

12.0 

eoc  8.9S20 

BRA 

4.0644 

BC3  2.0306  FSP  -2166 

SCI  6497.0  SC2 

394.2  THA  179.57 

ELI  3639.5 

EL2 

191 .4 

ALF 

4.06 

304 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL.  4,  1968-69  » 


tAUNCH  DATE  OEC  1 1965 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  65. B7 

RP  105.59  LAP  -3.32  LOP  334.25 

RC  123.551  CL  17.51  CP  2.92 

PlANETOCENTRIC  CONIC 


C3  26 .025 

VHL 

5.294 

DLA  29.46 

RAL  25.79 

lnch  A/MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

81 .44 

1 

15  10 

3645 .27 

-IB. 24 

98.56 

3 

35  23 

3392.34 

-18.23 

100.00 

4 

26  22 

3222.76 

-21 .95 

100.00 

3 

4 52 

3490.06 

-14,60 

110.00 

7 

9 9 

2719.01 

'31.46 

110.00 

2 

40  35 

3566.59 

-5.95 

DIFFERENTIAL  CORRECTIONS 

TOE  3.0326 

TRA 

4,2997 

TC3-1 .9279  BAU  .7235 

ROE  .3052  RRA 

-.1511 

RC3  .1097  FAU  .03386 

FOE  2.8106  FRA 

4.4066 

FC3-J .0461 

BSP  21332 

BOC  3.0460 

BRA 

4.3024 

BC3  1.9311 

FSP  '2006 

AJkUNCH  DATE  OEC  1 1965 
HELIOCENTRIC  CONIC 

RL  147.50  LAL  -.00  LOL  65.57  VL  27.677 

RP  105.57  lap  -3.35  LOP  337.45  VP  37.477 

RC  125.945  CL  17.05  CP  2.77  2AL  37.09 

PLANETOCENTRIC  CONIC 

C3  29.530  VHL  5.462  OLA  29.31  WL  26.69 

lnch  aznth  lnch  time  l-i  time  INJ  UT 
52.12  1 24  2 3543.99  -17.72 

97.55  3 33  43  3424.57  -17.70 

100.00  4 39  54  3212.79  -22.19 

100.00  3 0 32  3531.27  -13.34 

110.00  7 19  5 2726.54  -31.39 

110.00  2 41  47  3590.25  -9.05 

DIFFERENTIAL  CORRECTIONS 

TOE  3.1220  TRA  4.5464  TC3-1 .5275  5AU  .7299 

ROE  .3254  RRA  -.1394  RC3  .0957  FAU  .02997 

FDE  2.6352  FRA  4.2329  FC3  -.5551  BSP  21707 

eOE  3.1392  BRA  4.5455  BC3  1 .5302  FSP  -1555 


flight  TIME  214.00 
DISTANCE  555.555 

VL  27.694  CAL  5.10  A?L  56.67  Ha  265.42  SMA  125.52 

VP  37.455  CAP  7,77  A/P  90.27  TAL  144.14  TAP  49.56 

7AL  37.55  ZAP  155.49  ETS  7.15  7AE  122.71  ETE  176.75 

RAO  6965.1  VEL  12.223  PTH  2.20  VHP  5.676  OPA 

INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
155. H 260.14  66.44  2 19  15 

122.05  260.14  66.42  4 51  56 

111.10  261.75  69.15  522  5 

127.94  255.35  63.62  432 

76.25  265.10  75.92  7 54  25 

125.23  253.30  56.25  3 40  2 

MID-COURSE  EXECUTION  ACCURACV 
3CT  6596.7  SCR  397.3  SC3  549.5 
RRT  -.0999  RRF  -.0605  RTF  .9594 
see  6605.6  R23  .0010  R13  -.9594 

SCI  6996.7  SC2  396.6  THA  179.79 

FLICHT  TIME  216.00 

DISTANCE  594.379 

CAL  5.45  A/L  56.69  HCA  265.55  SNA  128.40 

CAP  5.27  A/P  90.05  TAL  143.40  TAP  51.95 

ZAP  157.34  ETS  7.46  /A£  121.95  ETC  176.91 

RAO  6965.2  VEL  12.296  PTH  2.21  VHP  5.959 

INJ  LONG  INJ  RT  ASC  INJ  A/MW  INJ  TIME 


ARRIVAL  DATE  JUL  3 1969 


ECC  .20303  INC  3.3295  VI  30.207 
RCA  102.43  APO  154.62  V2  34.503 
ZAC  92.42  ETC  166.33  CLP- 155. 66 

-.91  RAP  555.90  ECC  1.4612 


PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3245.3 

-21 .28 

147.87 

2792.3 

-21.26 

114.60 

2622.6 

-24.58 

103.29 

2690.1 

-18.03 

120.42 

2119.0 

-33.09 

67.39 

2966.6 

-10.34 

121 .89 

ORBIT  DETERMINATION  ACCURACY 

ST  3653.6 

SR  335.1 

SS  1695.6 

CRT  .6115 

CRS  -.7872 

CST  -.9991 

LSA  4036.5 

MSA  207.0 

SSA  12.8 

ELI  3665.7  El2  195.3 

ALF  4.27 

ARRIVAL  date  JUL  5 1969 


5 

3 

5 

3 


LAUNCH  DATE  DEC  1 1965 

HELIOCENTRIC  CONIC 
RL  147.50  LAL  -.00  LOL  65.57 

RP  105.55  LAP  -3.38  LOP  340.62 

RC  128.306  CL  16.55  CP  2.64 

PLANETOCENTRIC  CONIC 
C3  31.552  VHL  5.644  OLA  29.11 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
52.93  1 34  9 3539.57 

97.07  3 3(7  51  3462.19 

100  .CX3  4 51  4 3204.59 

100.00  2 56  35  3572.11 

110.00  7 21  22  2734.19 

110.00  2 42  49  3615.57 

differential  corrections 
TOE  3.2120  TRA  4.8077  TC3-1 .7207 
ROE  .3516  RRA  -.1270  RC3  .0552 
FOE  2.4769  FRA  4.0753  FC3  -.6961 
0OE  3.2312  BRA  4.5094  6C3  1.7230 

tAUNCH  DATE  OEC  1 1965 
HELIOCENTRIC  CONIC 


2.51 


154.95  262.02  66.27 

124.22  262.02  66.26 

110.45  263.96  69.44 

129.95  259.57  63.00 

76.50  267.15  75.62 

129.47  254.95  56.15 

MID-COURSE  EXECUTION  ACCURACY 
5CT  6650.2  SCR  595.0  SC3  507.1 
RRT  -.0017  RRF  -.0013  RTF  .9559 
SGB  6692.1  R23  -.0004  R13  -.9559 
SCI  6650.2  SG2  395.0  THA  179.99 

FLICHT  TIME  215.00 


2 28  6 
4 30  45 
33  27 
59  23 
0 34 
41  38 


VL  27,659  CAL 
VP  37.469  CAP 
7AL  36.29  7AP  159.10  £TS 


RAL  27.60 
INJ  LAT 
-17.16 
-17.14 
-22.37 
-12.07 
-31 .22 
-4.09 

BAU  .7337 
FAU  .02561 
BSP  22049 
FSP  -1716 


distance  600.114 

8.89  A/L  86.62  HCA  271.75  SMA  128.28 
8.79  A/P  89.90  TAL  U2.65  TAP  54.40 
7.80  /AE  121.26  ETE  177.04 


ECC  .20827  INC  3.3541  Vl  30.207 
RCA  101.66  APO  155.15  V2  34 .808 

ZAC  93.74  ETC  166,34  ClP-157.50 

DPA  -.50  RAP  .16  ECC  1,4909 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3244.0  -20.78  147.57 

2824.9  -20.76  116.80 

2612.8  -24.79  102.62 

2931.3  -16.86  122.92 

2126.5  -33.01  67.96 

2990.3  -9.47  123.16 

ORBIT  DETERMINATION  ACCURACY 

ST  3663.6  SR  348.2  SS  1626.2 

CRT  .8196  CRS  -.7960  CST  -,9992 

LSA  4017.9  MSA  209.5  5SA  12.8 

ELI  3674.7  EL2  198.8  AlF  4.47 

arrival  date  JUL  7 1969 


ECC  .21397  INC  3.3787  Vl  3D. 207 
RCA  100.85  APO  155.73  V2  34.815 
ZAC  95.13  ETC  166.33  ClP-159.26 


RAD  6568.3 

VEL  12.378 

PTH  2.23 

VHP  6.257 

OPA  -.05 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

154.40 

263.96 

66.11 

2 38  8 

3239.6 

126.71 

263.95 

66.10 

4 28  34 

2862.2 

109.94 

266.21 

69.64 

5 44  29 

2604.9 

132.31 

261 .43 

62.44 

3 56  10 

2972.1 

77.35 

269.34 

75.32 

8 6 56 

2134.2 

130.80 

256.64 

56.03 

3 43  5 

3015.6 

-20,24 

-20.23 

-24.94 

-15.66 

-32.92 

-8.53 


147.02 

119.34 

102.09 

125.36 

68.54 

124.52 


SCT  6754.1  SCR 
RRT  .0542  RRF 
see  6765.8  R23 
SCI  6754.1  SC2 


396.9  SC3 
.0554  RTF 
.0017  R13 
396.3  THA 


FLIGHT  TIME  220.00 


466.5  ST  3666.6  SR  359.7  SS  1561.8 

.9885  CRT  .8261  CRS  -.8032  CST  -.9992 

,9885  LSA  3996.2  MSA  211.7  SSA  12.7 

.18  ELI  3678.9  El2  202.1  AlF  4.65 

ARRIVAL  date  JUL  9 1969 


RL 

147.50 

LAL 

-.00 

LOL 

RP 

108.83 

UP 

-3.39 

LOP 

RC 

130.653 

CL 

16.09 

CP 

PLANETOCENTRIC  CONIC 

C3 

34.121 

VHL 

5.641 

DLA 

DISTANCE  605.797 

VL  27,640  CAL  9.33  A/L  86.60  Ha  274.91  SMA  128.15 

VP  37.462  CAP  9.34  A/P  89.71  TAL  141.90  TAP  56.82 

ZAL  35.46  ZAP  160.79  ETS  6.20  /AE  120.63  £T£  177.16 


RAL  26.52 


ECC  .22016  INC  3.4033  Vl  30.207 
RCA  99.94  APO  156.37  V2  34 .821 
ZAC  96.59  ETC  166.52  ClP-160.95 


LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

83.94 

1 45  57 

3630.67 

-16.56 

96.06 

3 26  21 

3505.76 

-!6,S5 

100.00 

5 1 57 

3196.70 

-^.52 

100.00 

2 53  2 

3612,99 

-10.77 

110.00 

7 27  46 

2742.02 

-31.06 

110.00 

2 43  40 

3642.43 

-3.07 

differential 

CORRECTIONS 

TOC  3.3033  TRA  5.0655  TC3-1 .6066  BAU  ,7347 
ROE  .3750  RRA  -.1137  RC3  ,0762  FAU  .02195 
FOE  2.3343  FRA  3.9411  FC3  -.5570  BSP  22341 
eOE  3.3245  BRA  5.0667  BC3  1 .6106  FSP  -1567 


RAO  6566. 

3 VEL  12.470 

PTH  2.26 

VHP  6.573 

DPA  .45 

RAP  2.90 

ECC  1.5616 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

153.47 

265,95 

65,97 

2 49  47 

3230,7 

-19.67 

146,13 

129.65 

265,94 

65,96 

4 24  47 

2905.6 

-19.66 

122.31 

109.54 

266,51 

69.61 

5 55  16 

2596.7 

-25.07 

JDJ .67 

134.65 

263.03 

61.95 

3 53  15 

3013.0 

-14.44 

127.78 

77. S2 

271,55 

75.00 

6 13  30 

2142.0 

-32.63 

69.14 

132.21 

256,37 

55.94 

3 44  23 

3042.4 

-7.52 

125.95 

MID-COUHSt  CKECUTION  ACCUPACF 

ORBIT  DETERMINATION  ACCURACY 

SCT  6616.9  SCR 

399,9  SC3 

433.4 

ST  5663.6 

SR  369.8 

SS  1 502 . 3 

RRT 

,1076  RRT 

.1097  RTF 

.9662 

CRT  .6313 

CRS  -.8091 

CST  -.9992 

SCB  6630.6  R23 

.0026  R13 

.9662 

LSA  3971.3 

MSA  213.6 

SSA  12.6 

SCI 

6019.0  see 

397. 5 THA 

.36 

ELI  3676.7  El2  204.9 

ALF  4.61 

305 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  » 


LAUNCH  DATE  DEC  2 1968 


flight  time  70.00 


AffffIVAL  DATE  FEB  10  19B9 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.OOLOL  69.69 

RP  107.55  LAP  1.63  LOP  105.13 

RC  67.555  CL  2,09  CP  -.43 

PLANETOCENTRIC  CONIC 
C3  340.417  VHt  16.450  OtA  4,27  RAL 


differential  CORRECTIONS 
TOE  -.6961  TRA-?.|450  TC3  -.1102  6AU  .5033 

ROC-1.2997  RRA  .6695  RC3  -.0091  FAU  .01116 

FOE  .3609  FRA  .7409  FC3  -.0264  BSP  1996 

0O€  1.5796  BRA  2.2470  BC3  .1106  FSP  -49 

LAUNCH  DATE  DEC  2,1966 


DISTANCE  126.756 

VL  15.742  CAL  29.61  A2L  67.17  MCA  35.26  SNA  65.51  ECC  .60151  INC  2.6264  VI  30.211 

VP  XJ.264  CAP  -51.77  ATP  67.69  TAL  171.46  TAP  206.75  RCA  16.97  APO  154.05  V2  35.235 

TAL  63.96  TAP  34,69  CTS  177.67  TAE  132,47  ETC  165.92  TAC  56.03  ETC  160.95  CLP  34.89 

4,60  RAO  6571.9  VEL  21.466  PTH  3.21  VHP  26.656  OPA  -16.11  RAP  323.57  ECC  6.6024 

2 LONG 
63.10 
232.96 
63.25 
213.79 
45.66 
197,60 

ORBIT  DETERMINATION  ACCURACr 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

6 24  2 

2939.99 

-28.24 

91.76 

271 .20 

87.83 

7 12  58 

2335,9 

-28.24 

90.00 

19  29  41 

9314.43 

27.40 

241.38 

266,71 

62.55 

20  94  19 

4714.4 

26.08 

100.00 

7 47  23 

2667.11 

-29,83 

72.06 

271 .27 

87.94 

8 31  90 

2067.1 

-29.79 

100.00 

20  49  1 

9098.90 

28.97 

222.33 

266.47 

62.30 

22  9 19 

4498.9 

27.60 

110.00 

9 0 14 

2439.14 

-34.14 

94,92 

271 .44 

66.23 

9 40  93 

1839.1 

-34.01 

110.00 

21  48  40 

4899.24 

33.29 

206.90 

265.76 

81.99 

23  9 39 

4259.2 

31.72 

MID-COURSE  ElflECUTION  ACCURACV 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.69 

RP  107.53  LAP  1.60  LOP  106.37 

RC  65.353  CL  2.36  OP  -.44 

PLANETOCENTRIC  CONIC 
C3  312.534  VHL  17,679  DU  9.07  RAL 


VL  16.934 
V?  30.690 
TAL  62.63 


CAL 

CAP 

TAP 


SCT  830.3  SCR 

499.9  SC3  24.2 

ST 

343.6  SR 

408.4 

SS 

342  .8 

RRT  -.0344  RRF 

.0305  8TF  -.6224 

CRT 

.7128  CRS 

.7753 

CST 

.9939 

see  ,e47.0  R23 

.0001  R13  .6224 

LSA 

993.0  MSA 

223.4 

SSA 

14.0 

SCI  630.9  SC2 

499.1  THA  178.46 

ELI 

495.4  El2 

198.7 

ALF 

51  .84 

FLICHT  TIME 

72.00 

arrival 

. DATE 

FEB 

12  1969 

OIST/Wdt  iS4.Z03 

28.36  A7U  87.11  HCA  38.52  SfU  86.94 

ECC 

.77536  INC 

2.8889 

VI 

30.211 

'49.46  ATP  87.74 

TAL  170.57  TAP  209.09  RCA 

19.53  APO 

194.39 

V2 

35.240 

33.36  ETS  177.91  TAC  132.40  ETE  166.31  TAC  57.67  ETC  161.36  CLP  33.36 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 22  34 

2951 .39 

'28.20 

92.89 

90.00 

19  36  19 

9279.79 

27.07 

238.90 

100.00 

7 46  18 

2^1 .27 

-29.79 

73,11 

100.00 

20  99  12 

9029.06 

28.64 

219.90 

110.00 

9 0 I 

2490.99 

-34.12 

99.81 

110.00 

21  97  98 

4828.99 

32.91 

204.16 

9.74  RAO  6571.6  VEL  20.629  PTH  3.16  VHP  27.613  OPA  -17.60  RAP  325.29  ECC  6.1439 
INJ  RT  ASC  INJ  ATMTH 


differential  CORRECTIONS 
TOC  -.9028  TRA-2.1650  TC3  -.1176  6AU  .4934 

ROE-1.2603  RRA  .6464  RC3  -.0104  FAU  .01120 

FOE  .3966  fra  .7663  FC5  -.0310  BSP  2139 

eOE  1.9903  BRA  2.2600  BC3  .1161  FSP  -94 


272.02 

266.73 

272.11 

266.49 

272.32 

269.63 


67.27 

61.34 

67.39 

61.06 

67.70 

60.21 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7 11  45 

2351.3 

-26.26 

64,22 

21  4 19 

4679.7 

25.99 

230.94 

8 30  99 

2061.3 

-29.63 

64,31 

- 

22  18  97 

4429.1 

27.11 

211  .43 

9 40  52 

1650.5 

-34.06 

46.57 

-■ 

23  16  27 

4226.5 

31,21 

195.35 

MID-COURSE  EXECUTION  ACCURACV 
S6T  666.6  SCR  461.2  SC3  26.1 
RRT  -.0349  RRF  .0307  RTF  -.6412 
see  963.6  R23  .0001  R13  .6412 
SCI  669.d  SC2  460.6  Tha  176.54 


ORBIT  determination  ACCURACV 
ST  361.1  SR  413.3  SS  357.7 

.7111  CRS  .7761  CST  .9937 

613.5  MSA  229.6  SSA  14.2 


CRT 

LSA 

ELI 


506.6  El2  206.3  ALF  50.39 


LAUNCH  DATE  DEC  2 1966 


FlICHT  TIME  74.00 


ARRIVAL  DATE  FEB  14  1969 


HELIOCENTRIC  CONIC 
RL  147,47  LAL  -.00  LOL 

RP  107.52  LAP  1.96  LOP  I 

RC  63.156  GL  2.67  CP 

PLANETOCENTRIC  CONIC 
C3  267.092  VHL  16.944  OLA 


LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

6 20  56 
19  46  36 

7 45  3 

21  9 10 

6 59  39 

22  7 3 


L-I 

2966 

9244 

2694 

4991 

2461 

4797 


69.69 

11.61 

-.46 

9.66 

TIME 

.01 

.76 

.69 

.31 

.22 

.99 


VL  17.276 
VP  31.102 
7AL  61.33 

RAL  6.64 
INJ  LAT 
-26.14 
26.66 
-29.74 
26.26 
-34.06 
32.93 


DISTANCE  139.773 


CAL  27.07 

ATL  67.06  HCA 

41.77 

SMA  66.40 

ECC  .74912 

INC  2.9414 

VI 

30.211 

CAP  -47.27 

ATP  67.61 

TAL 

169.66 

TAP  211.43 

RCA  22.16 

APO  154.62 

V2 

35.245 

TAP  31 .65 

ETS  177.94 

tae 

132.39 

ETE  166.72 

TAC  99.33 

ETC  161.79 

CLP 

31  .65 

RAO  6571.7 

VEL  20.209 

PTH 

3.15 

VHP  26.605 

DPA  -17.06 

RAP  327.02 

ECC 

5.7246 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

93.96 

272.74 

66.74 

7 10  22 

2366.0 

-26.30 

65.29 

236.41 

266.69 

60.15 

21  14  1 

4644.6 

25.05 

226.12 

74.10 

272.65 

66.67 

6 29  56 

2094.7 

-29.66 

65.30 

217.46 

266.37 

79.63 

22  28  21 

4391 ,3 

26.57 

209.07 

96.64 

273.11 

67.21 

9 40  40 

1661 .2 

-34.09 

47.40 

201 .62 

269.44 

76.67 

23  27  I 

4197.9 

30.66 

193.11 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DE TERMINATION  ACCURACV 


TDE  -.9063  TRA' 

-2.1857 

TC3 

-.1253 

6AU 

.4832 

SOT 

909.3 

SCR 

466.3  5C3 

28.1 

ST 

379.7  SR 

417.7 

SS 

373.9 

ROE-1.2207  RRA 

.6268 

RC3 

-.0118 

FAU 

.01124 

RRT 

-.0343 

RRF 

.0307  RTF 

-.6595 

CRT 

.7096  CRS 

.7770 

CST 

.9934 

FOE  .4126  FRA 

.7961 

FC3 

- .0339 

BSP 

2274 

see 

1021.8 

R23 

-.0000  RI3 

.6595 

LSA 

634.7  MSA 

235.4 

SSA 

14.5 

B0€  1.5216  BRA 

2.2738 

BC3 

.1259 

FSP 

-59 

SCI 

909.4 

SC2 

465.9  THA 

178.63 

Eli 

522.4  EL2 

213.9 

ALF 

48.63 

LAUNCH  DATE  DEC 

2 1968 

Flight  time 

76.00 

ARRIVAL 

DATE 

FEB 

16  1969 

HELIOCENTRIC  CONIC 


RL 

147.47 

LAL 

-.00 

La 

RP 

107.51 

LAP 

2.11 

LOP 

RC 

60.975 

GL 

2.96 

CP 

PLANETOCENTRIC  CONIC 

C3 

263.644 

VHL 

16.243 

OLA 

DISTANCE  149.460 

69.69  VL  17.976  CAL  25.64  ATL  67.01  HCA  45.01  SNA  69.67  ECC  .72296  INC  2.9676  VI  30.211 

114.66  VP  31.901  CAP  -45,20  ATP  67.69  TAL  166.76  TAP  213.77  RCA  24.90  APO  154.69  V2  35.249 

-.47  TAL  60.07  TAP  30.36  ETS  177,97  TAC  132.46  ETE  167.16  TAt  61.02  ETC  162.19  CLP  30.36 

6.64  RAL  7.66  RAO  6571,9  VEL  19.629  PTH  3.12  ^ 29.630  DPA  -16.54  RAP  326.77  ECC  9.3422 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

19  6 

2979.94 

-26.09 

94,97 

273.37 

86.23 

7 6 

46 

2379.9 

-26.31 

66.31 

90.00 

19 

56  44 

9209.41 

26.29 

233.91 

266.96 

78.97 

21  23 

33 

4609.4 

24.46 

229.70 

100.00 

7 

43  39 

2707.38 

-29.69 

79.04 

273.49 

86.37 

6 26 

46 

2107.4 

-29.66 

66.24 

100.00 

21 

14  54 

4997.21 

27.63 

219.02 

266.23 

78.61 

22  37 

32 

4357.2 

25.97 

206.71 

110.00 

6 

99  6 

2471.19 

-94.09 

97.42 

273.79 

66.79 

9 40 

19 

1671 .1 

-34.12 

46.17 

110.00 

22 

19  99 

4766.21 

32.10 

199.46 

269.19 

77.55 

23  35 

21 

4166.2 

30.09 

190.67 

JIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOC  -.9130 

TRA' 

-2.2099 

TC3  -.1331 

BAU  .4719 

SCT 

990.8  SCR 

470. 7 SC3 

30.3 

ST  396.9 

SR 

421.5 

SS 

390.9 

ffaE-1.1610 

RRA 

.6046  RC3  -.0133  FAU  .01131 

RRT 

-.0341  RRF 

.0305  RTF 

.6770 

CRT  ,7061 

CRS 

.7776 

CST 

-9931 

rCE  .4269 

FRA 

.6242  FC3  -.0371 

BSP  2433 

see 

1060.9  R23 

-.0000  RI3  . 

.6771 

LSA  656.9 

MSA 

241  .0 

SSA 

14.7 

BOE  1.4928 

BRA 

2.2867  BC3  .1338 

FSP  -69 

SCI 

951 .0  SC2 

47D.3  THA  176.72 

ELI  536.5  EL2 

221.3 

ALF 

47.23 

306 


I II I nil  I mil 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  > 


LAUHCH  DATE  DEC  2 1968 


MELlOCENTtIC  CONK 


RL 

147.47 

LAL 

-.00 

LOL 

69.09 

VL 

18.635 

gal 

RP 

107.50 

LAP 

2.26 

LOP 

118.10 

VP 

31 .885 

GAP 

RC 

70.002 

gl 

3.29 

GP 

-.48 

ZAL 

56.87 

ZAP 

FLIOHT  time  78.00 
DISTANCE  151.258 

24.69  AZL  86.97  HCA  48.26  $HA  91.36 
-43.24  AZP  67.90  TAL  167.87  TAP  216.13 
28.90  ETS  178.00  ZAE  132.61  ETE  187.61 


ARRIVAL  DATE  FEB  18  1969 


ECC  .69700  INC  3.0289  Vi  30.211 
RCA  27.68  APO  155.05  V2  35,253 
ZAC  62.73  ETC  162.57  CLP  28.89 


PLANETOCENTRIC  CONIC 


C3  242.579 

VHL 

15, 

.575 

OLA  ^.41 

RAL  8.88 

RAD  6571.^ 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

17 

11 

2993.17 

-28.02 

95.93 

90.00 

20 

6 

39 

5173.67 

25.76 

231.41 

100.00 

7 

42 

4 

2719,35 

-29.64 

75.93 

100.00 

21 

24 

26 

4922.73 

27,34 

212.57 

110.00 

8 

58 

27 

2480.35 

-34.01 

58.13 

110. Oo 

22 

24 

34 

4734.48 

31.61 

497.14 

3,08  VHP  24,887  DPA  -15.97  RAP  330.53  ECC  4.9922 


DIFFERENTIAL  CORRECTIONS 
TOE  -.9202  TRA-Z.2271  TC3  -.1414  BAU  .4611 

ROE-1. 1412  RRA  .5821  RC3  -.0150  FAU  .01137 

FDE  .4459  FRA  .8331  FC3  -.0406  BSP  2544 

BDE  1.4660  BRA  2.3019  BC3  .1422  FSP  -71 

LAUNCH  DATE  DEC  2 1968 


INJ  RT  ASC 
273.89 
266.42 

274.03 

266.03 
274.38 
264.88 

MID-COURSE  EXECUTIW  ACCURACY 
SGT  995.6  SGR 
RRT  -.0331  RRF 
SGB  1102.8  R23 
SGI  995.7  SG2 


AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.75 

7 7 4 

2393.2 

-28,32 

07.20 

77.81 

21  32  53 

4573,7 

23.62 

223.26 

85.91 

8 27  24 

2119.3 

-29.89 

67.13 

77.41 

22  46  29 

4322.7 

25.33 

204.35 

86.33 

9 39  47 

1880.4 

-34.14 

40.89 

76.24 

23  43  28 

4134.5 

29.39 

108.63 

ORBIT  DETERMINATION  ACCURACY 


FLIGHT  TIIC 


474.4 

SG3 

32.7 

ST 

419.8 

SR 

424.8 

407.6 

.0301 

RTF 

-.6940 

CRT 

.7071 

CRS 

.7707 

CST 

.9929 

-.0004 

R13 

.6940 

LSA 

679.7 

MSA 

246.2 

SSA 

14.9 

474.1 

THA 

178.83 

Eli 

551.7 

EL2 

228.5 

alf 

45.48 

80.00 

ARRIVAL 

DATE 

FEB 

20  1969 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.09 

RP  107.49  LAP  2.40  LOP  121.35 

RC  76.644  GL  3.62  GP  -.50 

PLANE TOCENTR 1C  CONIC 
C3  223.118  VHL  14.937  DtA  6.17  RAL 


DISTANCE  157.160 

VL  19.254  GAL  23.61  AZL  86.93  HCA  51.50  SNA  92.86 
VP  32.253  GAP  -41.37  AZP  88.09  TAL  166.99  TAP  218.49 
ZAL  57.72  ZAP  27.45  ETS  178.02  ZAE  132.83  ETE  188.09 


ECC  .67136  INC  3.0663  VI  30.211 
RCA  30.52  APO  155.21  V2  35.255 
ZAC  64.46  ETC  162.92  CLP  27.45 


9.83  RAO  6971 .3  VEL  18.559  PTH  3.05  VHP  23.975  DPA  -15.39  RAP  352.30  ECC  4.6719 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

90.00 

6 15  2 

3005,73 

-27.96 

96.85 

274.32 

85.30 

7 5 8 

2405.7 

-28.31 

88.20 

90.00 

20  16  23 

5137,48 

25.21 

228.90 

288.19 

76.67 

21  42  1 

4537.5 

23.13 

220.85 

100.00 

7 40  20 

2730.64 

-Z9.58 

78.76 

274.47 

85.48 

0 25  50 

2130.6 

-29.89 

67.97 

100.00 

21  33  47 

4007.61 

26.80 

210.12 

285.77 

76,23 

22  55  14 

4287.8 

24.64 

201.98 

110.00 

8 57  35 

2488.86 

-33.97 

58.79 

274.86 

65.^4 

9 39  4 

1888.9 

-34.16 

49.55 

110.00 

22  33  0 

4702.35 

31.06 

194.79 

264.52 

74.95 

23  51  23 

4102.3 

26.69 

186.40 

differential  CORRECTIONS 
TDE  -.9458  TRA-2.2666  TC3  -.1531  BAU  .4596 

RDC-1.1012  RRA  .5594  RC3  -.0169  FAU  .01136 

FDC  .4655  FRA  .8847  FC3  -.0441  BSP  2225 

BDE  1.4516  BRA  2.3346  BC3  .1541  F$P  -73 

LAUNCH  DATE  DEC  Z 1968 


mid-course  execution  accuracy 

SGT  1054.7  SGR 
RRT  -.0280  RRF 
SGB  1157.7  R23 
SGI  1054.8  SG2 


FLIGHT  TIME 


ORBIT  DETERMINATION  ACCURACY 


477.4 

SG3 

35.3 

ST 

448.6 

SR 

427.4 

SS 

426.9 

.0283 

RTF 

-.7097 

CRT 

.7100 

CRS 

.7803 

CST 

.9932 

-.0033 

R13 

.7098 

LSA 

709.3 

MSA 

250.7 

SSA 

15.2 

477.2 

THA 

179.09 

ELI 

573.1 

ELZ 

235. 6 

alf 

43.05 

8Z.D0 

arrival 

DATE 

FEB 

22  1969 

HELIOCENTRIC  CONK 


RL 

147.47 

LAL 

- .00 

LOL 

69.69 

VL 

19.835 

GAL 

RP 

107 .40 

LAP 

2.53 

LOP 

124.60 

VP 

32.605 

GAP 

RC 

74.503 

GL 

3.96 

GP 

-.51 

ZAL 

56.62 

ZAP 

PLANETOCENTRIC  CONIC 
C3  205.240  VHL  14.326  DLA  0.92 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

6 12  42  3017.58 

20  25  55  5100.80 

7 38  23  2741.20 

21  42  54  4852.42 


90.00 
90.00 
100. DO 
100. DO 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 


8 56  33  2496.62 

22  41  14  4669.76 


RAL  10.73 
INJ  LAT 
-27.89 
24.61 
-29.52 
26.20 
-33.93 
30.46 


TDE 

- .0952 

TRA- 

2.2289 

TC3 

-.1508 

BAU 

.4170 

RDE- 

1.0620 

RRA 

.5354 

RC3 

-.0190 

FAU  .01178 

FDE 

.4  766 

FRA 

.9000 

FC3 

- .0497 

BSP 

3735 

BDE 

1.3090 

BRA 

2 . 2924 

BC3 

.1520 

FSP 

-94 

LAUNCH  DATE  DEC  2 I960 


distance  163,152 

22.58  AZL  86,90  HCA  54.75  SNA  94.36 

-39.58  AZP  80.21  TAL  166.12  TAP  220.87 

26.02  ETS  178.03  ZAE  133.14  ETE  188.59 

RAD  6571.1  VEL  18.071  PTH  3.01  VHP  23.089 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
97,71  274.65  84.87  7 2 59 

226.38  265.91  75.54  21  50  55 

77.54  274.81  85.07  8 24  5 

207.66  265.45  75.07  23  3 47 

59.40  275.23  85.59  9 38  9 

192.44  264.10  73.68  23  59  4 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1062.6  SGR  480.0  SG3  37.8 

RRT  -.0392  RRF  .0308  RTF  -.7273 

SGB  1166.0  -0050  R13  .7273 

SGI  1062.0  SG2  479.5  THA  170.73 

flight  time  84.00 


ECC  .64611  INC  3.1004  VI  30.211 
RCA  33.39  APO  155.33  V2  35.257 
ZAC  66.22  ETC  163.27  CLP  26.02 

DPA  -14.70  RAP  334.07  ECC  4.3777 
PO  CST  TIM  INJ  2 LAT  INJ  2 LON& 


2417.6 
4500.0 
2141  .2 
4252.4 

1096.6 
4069.8 


-28.31 

22.39 

-29.89 

23.89 

-34.17 

27.93 


89.07 

210.42 

68.76 

199.62 

50.16 

184.17 


ORBIT  DETERMINATION  ACCURACY 


ST 

449.0 

SR 

429.7 

$S 

439.4 

CRT 

.6970 

CRS 

.7796 

CST 

.9913 

LSA 

716.6 

MSA 

256.1 

SSA 

15.0 

ELI 

572.6 

EL2 

241  ,6 

AlF 

43,19 

ARRIVAL  DATE  FEB  24  1969 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.09 

RP  107.48  LAP  2.66  LOP  127.05 

RC  72.381  GL  4.32  GP  -.53 

PLANETOCENTRIC  CONIC 
C3  100.880  VHL  13.744  DLA  9.67 


DISTANCE  169.241 

VL  20.382  GAL  21,60  AZL  86,87  HCA  50.00  SMA  95.86  ECC  .62138  INC  3.1319  VI  30.211 
VP  32.942  GAP  -37.88  AZP  88.34  TAL  165.27  TAP  223.27  RCA  36.30  APO  155.43  V2  35.258 
ZAL  55.57  ZAP  24.61  ETS  170.02  ZAE  133.53  ETE  189.13  ZAC  67.99  ETC  163.59  ClP  24.61 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

10 

10 

3028.00 

-27.82 

98.53 

90.00 

20 

35 

17 

5063.59 

23.96 

223.85 

100.00 

7 

36 

16 

2751.18 

-29.46 

78.28 

1CX3.00 

21 

51 

52 

4816.52 

25.55 

205.19 

110. DO 

8 

55 

20 

2503 . 76 

-33.89 

59.95 

110.00 

22 

49 

18 

4636 . 70 

29.61 

190.09 

2.98  VHP  22.232 
AZMTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 


11.59  RAD  6571.0  VEL  17.613  PTH 
INJ  RT  ASC  INJ 
274.68 
265 . 58 
275.05 
265.08 
275.51 
263.63 

MIO-COURSE  EXECUTION  ACCURACY 


DPA  -14.16  RAP  335.06  ECC  4.1006 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


84.47 

7 

0 

39 

2426.9 

-28.29 

89.89 

74.44 

21 

59 

41 

4463.6 

21.59 

215.98 

84.69 

8 

22 

7 

2151  .2 

-29.88 

69.50 

73.93 

23 

12 

9 

4216.5 

23.10 

197.25 

85.26 

9 

37 

4 

1903.6 

-34.10 

50.72 

72.43 

24 

6 

34 

4036.7 

27.12 

181 .94 

ORBIT  DETERMINATION  ACCURACY 


TOE 

_ 

.9256 

TRA- 

2.2716 

TC3 

-.1637 

BAU 

.4169 

SGT 

1128.9 

SGR 

481.6 

SG3 

40. 9 

ST 

481  .8 

SR 

431.1 

SS 

460.2 

ROE- 

1 

.0221 

RRA 

.5124 

RC3 

-.0212 

FAU  .01178 

RRT 

-.0323 

RRF 

.0283 

rtf  -.7414 

CRT 

.7016 

CRS 

.7814 

CST 

.9918 

FOE 

,4980 

FRA 

.9415 

FC3 

-.0540 

BSP 

3312 

SGB 

1227.3 

R23 

.0009 

R13 

.7414 

LSA 

749.7 

MSA 

259.6 

SSA 

15.3 

BDE 

1 

.3790 

BRA 

2.3287 

BC3 

.1651 

FSP 

-96 

SGI 

1129.0 

SG2 

401.3 

THA  179.D4 

Eli 

597.1 

EL2 

247.8 

alf 

40.40 
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EARTH-VENU5  TRAJECTORIES  < VOL  4.  1968  69 


launch  OATC  OCC  2 19«6 


FUCMT  TINE  86.00 


arrival  date  FEB  26  1969 


hCuIOCENTRIC  conk 
RL  147.47  LAt  -.00  LOL  «».89 

RP  107. 4S  LAP  2.77  LOP  151.10 

RC  70.281  tL  4.69  CP  -.55 

PLA>CTOCCMTRIC  CONIC 
C5  173.874  VHL  13.186  DLA  10.41 


distance  175. 41Z 

VL  20.896  CAL  20.67  AZL  86.84  HCA  61.25  SNA  97.35 
VP  33.263  CAP  -36.25  AZP  88.48  TAL  164.43  TAP  225.68 
ZAL  54.57  ZAP  23.22  ETS  178.01  ZAE  134.01  ETE  189.69 


ECC  59719  INC  3.1612  Vl  50.211 
RCA  39.22  APO  155.49  V2  35.259 
ZAC  69.78  ETC  163.90  ClF  23.21 


.9  VEL  17.181  PTH  2.94  VHP  21.401  DPA  -13.53  RAP  337.65  ECC  3.8615 


LNCH  AZHTH 

LNCH  TINE 

L-1  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  Z LAT 

INJ  Z LONO 

90.00 

6 7 25 

3039.57 

-27.74 

99.30 

275.01 

84.09 

6 56  5 

2439.6 

-28.27 

90.67 

- 

90.00 

20  44  29 

5025.81 

23.24 

221.31 

265.19 

73.36 

22  8 15 

4425.8 

20.74 

213.53 

100.00 

7 33  56 

2780.54 

-29.40 

78.97 

275.20 

84.33 

S 19  57 

2160.5 

-29.07 

70.20 

100.00 

22  0 40 

4780.07 

24.84 

202 . 72 

264.66 

72.81 

23  20  20 

4180.1 

22.25 

194.87 

1 

110.00 

• 53  55 

2510.24 

-33.86 

60.45 

275.69 

84.97 

9 35  46 

1910. 2 

-34.18 

51  .22 

[ 

110.00 

22  57  10 

4603.14 

29.09 

187.74 

263.11 

71.21 

24  13  53 

4003 . 1 

26.25 

179.71 

DIFFERENTIAL  CORRECTIONS 


-COURSE  EXECUTION 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.9513 

TRA- 

^2.2882 

TC3  -.1716 

BAU  .4032 

S«T  1179.4  SCR 

482.5  SC3 

44.0 

ST 

505.9 

SR  431.9 

SS 

4 79.1 

■ 

ROE  -.9826 

RRA 

.4689 

RC3  -.0236 

FAU  .01194 

RRT  -.0306  RRF 

.0270  RTF  - 

.7558 

CRT 

.7010 

CRS  .7826 

CST 

.9915 

- 

FDE  .5172 

FRA 

.0729 

FC3  -.0594 

BSP  3492 

see  1274.3  R23 

.0008  R13 

.7558 

LSA 

776.2 

HSA  263.0 

SSA 

15 . 5 

80C  1.3538 

BRA 

2.3399 

BC3  .1734 

FSP  -105 

SCI  1179.5  SC2 

482.2  THA  179.14 

Eli 

615.0 

EL2  253.3 

AlF 

38.62 

r 

LAUNCH  DATE  DEC 

2 1968 

FlICHT  TllC 

88.00 

ARRIVAL  DATE 

FEB 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  181. 

662 

RL  147.47 

LAL 

-.00 

tot  69.89 

VL  21.379 

CAL  19.79  AZL  86.81 

HCA  64.50 

SHA  98.83 

ECC 

.57361 

INC  3.1087 

Vl 

30.211 

RP  107.40 

LAP 

2.88 

LOP  134.35 

VP  33.568 

CAP  -34.69  AZP  86.63 

TAL  163.62 

TAP  228.11 

RCA 

42.14 

APO  155-53 

V2 

35.259 

RC  68.209 

Cl 

5.07 

CP  -.57 

ZAL  53.62 

ZAP  21.83  ETS  177.97 

ZAC  134.58 

ETE  190.30 

ZAC 

71  .58 

ETC  164.19 

CLP 

21  .83 

PLAfCTOCENTRIC  CONIC 

3 

C3  160.095 

VHL 

12.853 

DLA  11.14 

RAL  13.16 

RAD  6570.7  VEL  16.776 

1 PTH  2.9d 

VHP  20.594 

DPA 

-12.87 

RAP  339.44 

ECC 

3.6348 

3 

LNCH  AZHTH 

LNCH  TI»C 

L-I  TIIC 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  AZHTH 

INJ  TIHC 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONO 

: 

90.00 

6 

4 27 

3049.74 

-27.67 

100.04  275.04 

83.73 

6 55  16 

2449.7 

-20.25 

91 .42 

90.00 

20 

53  53 

4987.42 

22.47 

218.76  264.75 

72.30 

22  16  40 

4387.4 

19.84 

211 .06 

100.00 

7 

31  23 

2789.34 

-29.34 

79.62  279.24 

83.99 

6 17  32 

2169.3 

-29.86 

70.85 

= 

100.00 

22 

9 17 

4743.05 

24.07 

200.23  264.16 

71.71 

23  28  21 

4143.1 

21.34 

192.49 

110.00 

8 

52  19 

2518.11 

-33.82 

60.91  27S.76 

84.70 

9 34  15 

1916.1 

-34.10 

51  .60 

110.00 

23 

4 51 

4569.05 

28.32 

185.39  262.54 

70.01 

24  21  0 

3969 . 1 

25.34 

177.48 

- 

DIFFERENTIAL  CORRECTIONS 

HID-C0UR8C  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9378 

TRA- 

-Z.304t 

TC3  -.1800 

BAU  . 3894 

3CT  1232.4  SCR 

482.7  SC3 

47.5 

ST 

531  .3 

SR  432.0 

SS 

498.0 

ROE  -.9433 

RRA 

.4854 

RC3  -.0282 

FAU  .01212 

RRT  -.0283  RRF 

.0253  RTF  - 

.7696 

CRT 

.7008 

CRS  .7640 

CST 

.9913 

- 

FOE  -5372 

FRA 

1.0052 

rc3  -.0655 

BSP  3660 

see  1323.6  R23 

.0004  R13 

.7696 

LSA 

804. 2 

MSA  265.9 

SSA 

15.6 

- 

BOC  1.3301 

BRA 

2.3508 

BC5  .1819 

FSP  -114 

3C1  1232.5  SC2 

482.4  THA  179.25 

Eli 

634.3 

El2  258.1 

AlF 

' 36.72 

launch  date  dec 

2 1966 

FlICMT  time  90.00 

ARRIVAL  DATE 

MAR 

Z 1969 

HELIOCENTRIC 

CONIC 

distance  187.983 

RL  147.47 

LAL 

-.00 

LOL  69.89 

VL  21.S33 

CAL  18.94  AZL  86.79 

HCA  67.74 

SHA  100.30 

ECC 

.55068 

INC  3.2146 

Vl 

30  . Z 1 1 

RP  107.48 

LAP 

2.98 

LOP  137,60 

VP  33.858 

CAP  -33.19  AZP  68.78 

TAL  162.82 

TAP  230.56 

RCA 

45.07 

APO  155.54 

V2 

35.257 

RC  66.167 

CL 

5.47 

CP  -.60 

ZAL  52.72 

ZAP  20.46  ETS  177.91 

ZAE  135.26 

ETE  190.94 

ZAC 

73.40 

ETC  164.47 

CLP 

20.46 

PLANCTOCENTRIC  CONIC 

C3  147.445 

VHL 

12.143 

DLA  11.87 

RAL  13.88 

RAD  6570.6  VEL  16.394 

PTH  2.86 

VHP  19.812 

DPA 

-12.21 

RAP  341.24 

ECC 

3.4266 

LNCH  AZHTH 

LNCH  TIME 

L-l  time 

INJ  LAT 

INJ  LONC  INJ  RT  A$C 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

Z LONO 

90.00 

6 

1 14 

3059.44 

-27.60 

100.74  274.97 

83.38 

6 52  13 

2459.4 

-28.22 

92.13 

— 

90.00 

21 

2 28 

4948.36 

21.64 

216^20  264.26 

71  .28 

22  24  56 

4348.4 

18.89 

208-61 

100.00 

7 

28  36 

S777.64 

-29.28 

80.23  275.19 

83.68 

8 14  54 

2177.6 

-29.84 

71  .47 

100.00 

22 

17  46  - 4705.42 

23.24 

197.74  263.66 

70.65 

23  36  12 

4105.4 

20.39 

190.11 

- 

110.00 

8 

50  ,30 

2521 .40 

-33.79 

61.32  275.74 

84.46 

9 32  31 

.1921  .4 

-34.18 

52.10 

— 

110.00 

23 

12  23 

4534.42 

27.49 

163.03  261.93 

66.84 

24  27  57 

3934.4 

24.37 

175.26 

DIFFERENTIAL  CORRECTIONS 


mid-course  EXECUTION 


ORBIT  determination  ACCURACY 


TOC 

-.9440 

TRA- 

2.3>92 

TC3 

-.1882 

BAU 

,3754 

SCT 

1287.7 

SCR 

482.1 

S03 

51  .2 

ST 

558.1 

SR 

431.4 

SS 

519.1 

ROE 

-.9042 

RRA 

.4419 

RC3 

-.0290 

FAU 

.01232 

RRT 

-.0257 

RRF 

.0234 

RTF 

-.7826 

CRT 

.7010 

CRS 

.7855 

CST 

.991  1 

FOE 

.5582 

FRA 

1 .0385 

FC5 

-.0723 

BSP 

3623 

see 

1375.0 

R23 

.0000 

R13 

.7826 

LSA 

833.6 

MSA 

268.2 

SSA 

15.8 

BOC 

1.3077 

BRA 

2.3610 

BC3 

.1904 

FSP 

-124 

SCI 

1287.8 

SC2 

481.9 

THA 

179.36 

Eli 

654.9 

El2 

262.2 

alF 

34 .02' 

LAUNCH 

DATE 

DEC 

2 i960 

Flight 

TIME 

92.00 

ARRIVAL 

DATE 

MAR 

4 1969 

HELIOCENTRIC  CONIC 

RL  147.47  LAL  -.00  LOL  69.89  VL  22.260 

RF  107.49  LAP  3.06  LOP  140.85  VP  34.133 

RC  64.161  CL  5.89  CP  -.62  ZAL  51.87 

PLAICTOCENTRIC  CONIC 


DISTANCE  194.371 

CAL  18.13  AZL  66.76  HCA  70.99  SMA  101.75 
CAP  -31.75  AZP  88.94  TAL  162.05  TAP  233.04 
ZAP  19.10  ETS  177.83  ZAE  136.03  ETE  191.63 


ECC  .52844  INC  3.2397  Vl  30.211 
RCA  47.90  APO  155.52  V2  35.256 
ZAC  75.23  ETC  164.73  ClF  19.09 


C3  135.832 

VHL 

11  .655 

DLA  12.60 

RAL  14.54 

RAO  6570.5 

VEL  16.036 

PTH  2.83 

VHP 

19, 

,053 

DPA  -11.53 

RAF  343.04 

ECC  3.2354 

LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

iNJ  RT  ASC 

INJ  AZHTH 

iNJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

5 

57  45 

5068.73 

-27.52 

101.40 

274.81 

83.05 

6 

40 

54 

2468.7 

-28.20 

92.80 

90.00 

21 

11  16 

4908.67 

20.75 

213.63 

263.73 

70.29 

22 

33 

4 

4308.7 

17.08 

206.14 

100.00 

7 

25  35 

2785.47 

-29 . 22 

80.00 

275.04 

83.38 

8 

12 

1 

2185.5 

-29.83 

72.05 

100.00 

22 

26  7 

4667.16 

22.36 

195.25 

263.10 

69.62 

23 

43 

54 

4067.2 

19.38 

187 .71 

110.00 

8 

48  27 

2526.17 

-33.75 

61 .69 

275.62 

84.24 

9 

30 

33 

1926.2 

-34.18 

52.47 

110.00 

23 

19  44 

4499.23 

26.61 

180.66 

261.27 

67.70 

24 

34 

44 

3899.8 

23.35 

173.04 

differential 

TOE  -.9496 
ROE  -.8655 
FOE  .5801 
BDE  1 .2849 


corrections 

TRA-2.3502  TC3  -.1956 
RRA  .4186  RC3  -.0320 
FRA  1.0T26  FC3  -.0801 
BRA  2.3675  BC3  -1982 


BAU  .3599 
FAU  .01257 
BSP  4047 
ESP  -136 


-COURSE  EXECUTION  ACCURACY 
1343.0  SCR  480.7  S03  55.2 

-.0231  RRT  .0212  RTF  -.7952 
1426.4  R23  -.0001  R13  .7952 

1343.0  SC2  480.6  THA  179.46 


ORBIT  determination  ACCURACY 
ST  584.9  SR  430.2  SS  540.1 

CRT  .7010  CRS  .7870  C$T  .9908 

LSA  863-6  MSA  270. D SSA  15.9 

ELI  675.8  El2  265.5  AtF  33.00 
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EaRTH-VENUS  trajectories  < VOL  4.  1968  69  » 


UAUNCM  DATE  DEC  2 I960 


HELIOCENTRIC  CONIC 


RL  147.47 

LAL 

-.00 

LOL 

69.09 

VL 

RP  107,50 

LAP 

3.14 

LOP 

144.10 

VP 

RC  62.196 

GL 

6.32 

GP 

-.65 

ZAL 

PLANETOCENTRIC 

CONIC 

C3  125.169 

VHL 

11.188 

DLA 

13.32 

RAL 

flight  time  94, do 
distance  200.819 

22.661  GALa,  17.36  A2L  06.74  HCA  74.24  SMA  103.17 

34.393  GAP  -30.37  AZP  89.11  TAL  161.30  TAP  235.54 

51.07  ZAP  17.75  ETS  177.70  ZAE  136.91  ETE  192.30 


15.16  RAD  6570.3  VEL  15,700  PTH  2.79 


90.00  5 54  I 

90.00  21  19  57 

100,00  7 22  19 

100.00  22  34  20 

110.00  8 46  11 

110.00  23  26  57 

DIFFERENTIAL  CORRECTIONS 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

3077.68 

-27.45 

102.05 

274.55 

82.74 

4868.26 

19.80 

211.05 

263.15 

69.34 

2792.92 

-29.16 

81.35 

274.00 

83.10 

4628.25 

21 .41 

192.74 

262.49 

66.63 

2530.46 

-33.72 

62.02 

275.40 

84.05 

4463.46 

25.66 

178.33 

260.58 

66.60 

TOE  -.9546 

>• 

1 

2.3396 

TC3 

-.2026 

BAU 

.3441 

RDE  -.8272 

RRA 

.3955 

RC3 

-.0352 

FAU 

.01284 

FDE  . 6032 

FRA 

1.1079 

FC3 

-.0666 

BSP 

4273 

BOE  1.2631 

BRA 

2.3728 

0C3 

.2056 

FSP 

-148 

launch  date  DEC  2 1968 


HELIOCENTRIC  CONIC 


RL 

147.47 

LAL 

-.DO 

LOL 

69.69 

VL 

23.038 

GAL 

RP 

107.51 

LAP 

3.21 

LOP 

147.35 

VP 

34.639 

GAP 

RC 

60.278 

GL 

6.77 

GP 

-.68 

ZAL 

50.33 

ZAP 

VHP  18,316 
INJ  TIME 
6 45  19 

22  41  5 

8 8 52 

23  51  20 

9 28  22 

24  41  20 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1400,2  SOR  470.5  S03  59.5 

RRT  -.0202  RRF  .0187  RTF  -.8072 

SG6  1479.7  R23  -.0002  R13  .8072 

SGI  1400.2  SG2  478.4  THA  179.55 

flight  time  96,00 

DISTANCE  207,323 

16.62  AZL  06,71  HCA  77.48  SMA  104.57 
-29.05  AZP  89.29  TAL  160.50  TAP  236.06 
16.41  ETS  177.54  ZAE  137,90  ETE  193.18 


ARRIVAL  DATE  MAR  6 1969 


ECC  .50692  INC  3.2637  VI  30.211 
RCA  50.87  APO  155.47  V2  35,253 
ZAC  77,06  ETC  164.97  ClP  17.74 

DPA  -10.84  RAP  344.84  ECC  3.0800 
PO  CSX  TIM  INJ  2 LAT  INJ  2 LONG 


2477,7 

4266.3 

2192.9 

4028.2 

1930.5 

3863.5 


-28.17 

16.81 

-29.01 

18.32 

-34.18 

22.27 


93.46 

203.65 

72.60 

185.31 

52.80 

170.82 


ORBIT  DETERMINATION  ACCURACY 


ST 

612.9 

SR 

428.2 

SS 

561  .8 

CRT 

.7013 

CRS 

.7888 

CST 

.9906 

LSA 

894.9 

MSA 

271.1 

SSA 

16.0 

Eli 

698.0 

El2 

266.0 

alf 

31  .21 

arrival  date  mar  8 1969 


ECC  .48613  INC  3,2869  VI  30.211 
RCA  53.74  APO  155.41  V2  35.250 
ZAC  70.91  ETC  165.20  CLP  16.39 


planetocentric  conic 


90.00 
90.00 
100. DC 
IDO. 00 
110.00 
110.00 


15.73  RAD  6570.2  VEL  15.386  PTH 


2.75  VHP  17.601  DPA  -10.14  RAP  346.63  ECC  2.8989 


6 43  41 
23  54  1 

differential  CORRECTIONS 
TOE  -.9822  TR A- 2. 3486  TC3  -.2100 
RDE  -.7894  RRA  .3727  RC3  -.0386 
FDE  .6279  FRA  1.1449  FC3  -.0985 
BDE  1.2446  BRA  2.3789  BC3  .2135 

LAUNCH  DATE  DEC  2 1966 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  107.52  LAP  3.27  LOP  150.60 

RC  58.412  GL  7.23  OP  -.71 

planetocentric  conic 
C3  106.399  VHL  10.315  DLA  14.75 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

3086.37 

-27.37 

102.67 

274,21 

62.44 

6 41  25 

2466.4 

4827.11 

18.79 

206.45 

262.53 

68.42 

22  40  59 

4227.1 

2800.06 

-29.10 

81 .07 

274.46 

62.83 

8 5 26 

2200  - 1 

4508.66 

20.41 

190.23 

261.84 

67.67 

23  58  55 

3986 . 7 

2534.35 

-33.70 

62.32 

275.09 

83.87 

9 25  55 

1934.3 

4427.13 

24.66 

175.99 

259.85 

65.54 

24  47  48 

5827.1 

-28.13 
15.70 
-29'.  78 
17.20 
-34,18 
21.15 


94.09 

201.14 

73,13 

182.90 

53.11 

168.60 


BAU  .3293 
FAU  .01313 
BSP  4448 
FSP  -161 


VL  23.392 
VP  34.872 
ZAL  49.64 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1461.4  SGR  475.6  SG3  64.3 

RRT  -.0162  RRF  ,0156  RTF  -.8184 

SG6  1536.8  R23  -.0008  R13  .8184 

SGI  1461.4  SG2  475.5  THA  179.66 

Flight  time  98. oo 
DISTANCE  213.876 

GAL  15.91  AZL  06.69  HCA  80.73  SMA  105.94 

GAP  -27.77  AZP  89-47  TAL  159-89  TAP  240.62 

ZAP  15.07  ETS  177.31  ZAE  139,01  ETE  194.06 


RAL  16.26  RAD  6570.0 


5 45  38 
21  37  3 

7 14  56 


90.00 
90.  DO 
100.00 
100.00 
I 10. 00 

110 /do 


LAUNCH  DATE  DEC  2 1968 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3094.91 

-27.29 

103.29 

4785.21 

17.72 

205.84 

2806.96 

-29.04 

82.37 

4548.39 

19.35 

187.71 

2537,89 

-33.67 

62.59 

4390.23 

23.60 

173.64 

IS 

MID-' 

TC3  -.2161 

BAU  .3132 

SGT 

RC3  -.0422 

FAU  .01348 

RRT 

FC3  -.1097 

BSP  4677 

see 

BC3  .2202 

FSP  -176 

SGI 

VEL  15.091  PTH 
INJ  RT  ASC  INJ 
273.76 
261 .68 
274.03 
261.16 
274.68 
259.09 


2.71  VHP  16.908 
AZMTH  INJ  TIME 
6 37  13 
22  56  48 

8 1 43 

24  6 15 

9 23  13 

24  54  6 


ST 

643.3 

SR 

425.5 

SS 

564.8 

CRT 

.7026 

CRS 

.7908 

CST 

.9904 

LSA 

928.9 

MSA 

271 .5 

SSA 

16. 1 

ELI 

722,6 

El2 

269.6 

alf 

29,41 

ARR 

1 VAL 

DATE 

MAR 

ID  1969 

ECC 

.46609 

INC 

3.3095 

VI 

30.211 

RCA 

56.56 

APO 

155.32 

V2 

35 . 246 

ZAC 

80.76 

ETC 

165.42 

CLP 

15.05 

DPA 

-9.43 

RAP 

340.43 

ECC 

2.7511 

PO  ' 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

82.14 

67.55 

82.57 

66.76 

83,71 

64.52 


2494.9 

4185.2 
2207.0 
3948.4 

1937.9 

3790.2 


-20.10 

14.53 

-29.76 

16.04 

-34.17 

19-97 


94 . 71 
198.62 
73.64 
180.48 
53.38 
166.38 


ORBIT  determination  ACCURACY 


.0122  RRF 


471 .8  SG3 
.0124  RTF 


69.4 
-.8292 
-.0012  R13  .0292 

471.7  THA  179.76 


ST 

673.8 

SR 

422.1 

SS 

608.6 

CRT 

.7037 

CRS 

.7929 

CST 

.9902 

LSA 

963.6 

MSA 

271 .3 

SSA 

16.2 

ELI 

74  7.7 

El2 

270.2 

alf 

27.71 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69,89 

RP  107.53  LAP  3.31  LOP  153.65 

RC  56.605  GL  7.72  GP  -.75 

PLANETOCENTRIC  CONIC 
C3  98,156  VHL  9.907  DLA  15.47  RAL 


FLIGHT  TIME  100.00 
distance  220.475 

VL  23.724  GAL  15.23  AZL  86.67  HCA  83.98  SMA  107.28 
VP  35.090  GAP  -26.54  AZP  89.65  TAL  159.22  TAP  243.20 
ZAL  49.00  ZAP  13.73  ETS  177,00  ZAE  140.24  ETE  195.02 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

40 

58 

3103.39 

-27.21 

103.89 

90.00 

21 

45 

30 

4742.52 

16 , 59 

203.22 

100.00 

7 

10 

47 

2813.72 

-28.98 

82.87 

100.00 

22 

58 

22 

4507.42 

10.23 

185.10 

110.00 

8 

37 

54 

2541.15 

-33.64 

62.84 

110.00 

23 

47 

44 

4352.76 

22.48 

171.31 

16.73  RAD  6569.9  VEL  14,815  PTH 
INJ  RT  ASC  INJ 
273.24 
261.20 
273 

2W.45 
274.19 
238.31 


2.68  VHP  16.235 
AZMTH  INJ  TIME 

6 32  41 

23 

7 

24 
9 

25 


81.84 

66.72 

02.32 

65.89 

83.57 

63.54 


4 32 
57  41 
13  29 
20  15 
0 17 


differential  CORRECTIONS 


TDE  -.9737 

TRA- 

■2.3587 

TC3 

-.2214 

BAU 

.2968 

SGT 

1585-1 

SGR 

RDE  -.7153 

RRA 

.3283 

RC3 

-.0461 

FAU 

.01386 

RRT 

c 

s 

1 

FDE  .8817 

FRA 

1.2227 

FC3 

-.1222 

BSP 

4914 

SGB 

1652.6  R23 

BOE  1.2062 

BRA 

2.3815 

BC3 

.2261 

FSP 

-192 

SGI 

1585.2 

SG2 

MiD-COURSt  EXECUTION  ACCURACY 

467.1  SG3  74.9 
.0088  RTF  -.8394 
.0015  R13  .0394 
467.1  THA  179.05 


ARRIVAL  date  MAR  12  1969 


ECC  .44681  INC  3.3317  VI  30.211 

RCA  59.35  APO  155.22  V2  35.241 

ZAC  82.62  ETC  165.62  ClF  13.71 

DPA  -8.72  RAP  350.22  ECC  2.6154 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2503.4  -28.06  95.33 

4142.5  13.30  196.09 

2213.7  -29.74  74.14 

3907.4  14.82  170.05 

1941.2  -34.17  53.64 

3752.8  18.74  164.17 

ORBIT  DETERMINATION  ACCURACY 

ST  705.4  SR  417.0  SS  633.4 

CRT  ,7053  CRS  .7952  .9900 

LSA  1000.0  MSA  270.3  SSA  16.3 

ELI  774.1  EL2  269.9  AlF  26.06 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


MUNCH  DATE  OEC  2 I960 


flight  time  102.00 


AKNIVAL  DATE  M 1969 


^«LIOCENTRIC  CONIC 


RL 

147, 

,47 

LAL 

-.00 

LOL 

69 

,59 

VL 

24.036 

GAL 

RP 

107. 

,55 

LAP 

3.35 

LOP 

157. 

JO 

VP 

35.296 

GAP 

RC 

54.564 

CL 

5.22 

CP 

J9 

TAL 

45.42 

ZAP 

planetocentric  conic 

C3  90.596  VHL  9.515  OLA  16.15 
LNCH  A2MTH  LNCH  TIME  L-I  TIME 
90.00  5 35  5T  3111.93 

90.00  21  53  54  4699.04 

100.00  7 6 20  2520.45 

100.00  23  6 12  4465.75 

110.00  5 34  36  2544.23 

110.00  23  54  25  4314.74 

differential  CORffECnONS 
TOE  -.9797  TRA-Z.3599  TC5  '-.2259 
TOE  -.6791  RRA  .3065  RC3  -.0501 
FOE  .7115  FRA  1.2643  FC3  -.1365 
60E  1.1921  BRA  2.3795  BC3  .2313 

LAUNCH  DATE  DEC  2 1965 


DISTANCE  227.113 

14.55  A7L  56.65  MCA  57.22  SMA  105.59  ECC  .42529  INC  3.3536  VI  30.211 

-25.35  A7P  59.54  TAL  155.59  TAP  245.51  RCA  62.05  APO  155,10  V2  35.235 

12.40  ETS  176.59  7AE  141.60  ETE  196.05  7AC  54.47  ETC  165.51  CLP  12.35 


RAL  17.15 
INJ  LAT 
-27.13 
15.40 
-25.92 
17.05 
-33.62 
21.31 

BAU  .25C^ 
FAU  .01429 
BSP  5154 
FSP  -210 


RAO  6569.5  VEL  14.555  PTH  2.64  VHP  15.552 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


104.50 

20CT.55 

53.36 

152.65 

63.05 

165.95 


272.62 

260.49 
272.91 
259.71 
273.61 

257.49 


51.55 

65.94 

52.07 

65.07 
53.43 
62.62 


MID-COURSE  EXECUTION  ACCURACV 
SOT  1649.4  SCR  461.7  SC3  51.0 
RRT  -.0031  RRF  .0045  RTF  -.5491 
SC6  1712.5  R23  -.0019  R13  .5491 

SCI  1649.4  SC2  461.7  THA  179.95 

TlICHT  TIME  iOA.OO 


OPA  -5.00  RAP  352.00  ECC  2.4910 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


6 27  45 

23  12  13 

7 53  id 

24  20  35 

9 17  1 

25  6 


20 


2511.9 

4099.0 

2220.5 

3565.7 
1944.2 

3714.7 


-25.02 

12.03 

-29.71 

13.55 

-34.16 

17.47 


95.95 
193.53 
7.4.64 
175.61 
53.55 
161 .95 


ORBIT  OETERMINATION  ACCURACY 


ST 

735.2  SR 

412.9 

55 

659.5 

CRT 

.7072  CRS 

.7977 

CST 

.9599 

LSA 

1035.2  MSA 

265.7 

5$A 

16.4 

ELI 

502.0  EL2 

265.7 

ALF 

24.51 

arrival 

DATE 

MAR 

16  1969 

HELIOCENTRIC  CONIC 
RL  147,47  ML  -.00  LOL  69.59 

RP  107.57  LAP  3.35  LOP  160.35 

RC  53.197  CL  5.74  CP  -.53 

PlA^CTOCENTRIC  CONIC 


DISTANCE  233.757 

VL  24.325  CAL  13,95  A2L  86.62  MCA  90.46  SMA  109.56  ECC  .41053  INC  3.3754  VI  30.211 

VP  35.490  CAP  -24.21  ATP  90.03  TAL  157.95  TAP  245.45  RCA  64.76  APO  154.96  V2  35.229 

ZAL  47,59  TAP  11.07  ETS  176.02  TAE  143.(W  ETE  197.27  TAC  86.33  ETC  165.95  CLP  11.04 


C3  53,664 

VNL  9.147 

OLA  16.B9  RAL  17,93  RAO  6569.6  VEL  14.315  PTH  2.60 

^ 14.945 

OPA  -7.25 

RAP 

353.75 

tee 

2.3769 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  MT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIIC 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

9 30  32 

3120.65 

-27.04 

105,13  271.93 

51.25 

6 22  33 

2520.7 

'27.97 

96.59 

90.00 

ZZ  Z IB 

4654.74 

14.16 

197.92  259.75 

65.22 

23  19  32 

4054.7 

10.70 

190-95 

100.00 

7 1 31 

2527.25 

-25.55 

53.55  272-23 

51.52 

7 40  98 

2227.3 

29.65 

75.15 

100.00 

23  14  0 

4423.37 

IS.  51 

150.11  255.94 

64.30 

24  27  49 

5B23.4 

12.23 

173.15 

110.00 

5 31  1 

2547.21 

-33,60 

63.31  272.96 

53.30 

9 19  29 

1947.2 

'34.16 

54,11 

110.00 

0 4 99 

4276.15 

20.05 

166.66  296.66 

6J  .74 

1 16  11 

3676.2 

16.15 

159.75 

OIFFERCNTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9557 

TRA-2.3959 

TC3  -.2291 

BAU  .2633 

SCT  1714.9  SCR 

455.4  SC3 

57.6 

ST 

772.0 

SR 

407.1 

ss 

656.9 

ROE  -.6436  RRA  .2555 

RC3  -.0543  FAU  .01477 

RRT  .0021  RRF 

.0005  RTF 

,5553 

CRT 

.7095 

CRS 

.5004 

CST 

.9595 

FOE  .7434 

FRA  1.3077 

FC3  -.1525 

BSP  5405 

see  1774.3  R23 

.0024  R13  -. 

,5553 

LSA 

1075.1 

MSA 

266.5 

SSA 

16.4 

BDE  1.1772  BRA  2.3797 

BC3  .2354 

FSP  -230 

SCI  1714.9  SC2 

455.4  THA 

.03 

ELI 

531 .0  EL2 

266.5 

ALF 

23.01 

LAUNCH  DATE  OEC  2 1965 


FUOHT  TIME  106.00 


ARRIVAL  date;  HAR  19  J 969 


HELIOCENTRIC  CONIC 


RL 

147 

.47 

LAL 

-.00 

LOL 

69.59 

VL 

24, 

,601 

GAL 

RP 

107 

.59 

LAP 

3.39 

LOP 

163.60 

VP 

35. 

.671 

GAP 

RC 

51 .611 

CL 

9.25 

CP 

-.55 

ZAL 

47.41 

ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  240.491 

13.36  ATL  56.60  MCA  93.70  SMA  111,09  ECC  .39354  INC  3.3972  Vl  30.211 

-23.11  ATP  90.22  TAL  157.41  TAP  251.12  RCA  67.37  APO  154.51  V2  35.222 

9.73  ETS  175.25  TA£  144.69  ETE  195.60  TAC  55.15  ETC  166.15  CLP  9.70 


C3  77.312 

VHL  5.793 

OLA  17.61 

RAL  17.55 

RAO  6569.5 

VEL  14.095 

PTH  2.57 

VHP  14.334 

OPA  -6.56 

RAP  355.55 

ECC  2.2724 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 24  43 

3129.71 

-26.94 

105.77 

271.15 

50.94 

6 16  53 

2529.7 

-27.92 

97.24 

9d.do 

22  10  4e 

4609.59 

12.55 

195.25 

255.99 

64.55 

23  27  31 

4009.6 

9.32 

155.35 

100.00 

6 56  20 

2534.26 

-25,75 

54.36 

271 .47 

51.56 

7 43  35 

2234.3 

-29.65 

75,66 

100.00 

23  21  46 

4350.27 

14.53 

177.55 

255.16 

63.55 

24  34  46 

3750.5 

10.56 

170.65 

110.00 

5 27  5 

2550.19 

-33.57 

63.54 

272.22 

53.16 

9 9 35 

1950.2 

-34.16 

54.34 

110.00 

0 11  23 

4237.10 

15.51 

164.35 

255.51 

60.91 

1 22  0 

3637.1 

14.75 

157,54 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9926  TRA-2.3555 

TC3 

-.2313 

BAU 

.2466 

SCT 

1752.4  SCR 

445.3  SC3 

94.5 

ST 

507.4  SR 

400.5 

S5 

715.9 

ROE 

-.6059  RRA  .2655 

RC3 

-.0557  FAU 

.01529 

RRT 

.0079  RRF 

-.0043  RTF 

-.5670 

CRT 

.7124  CRS 

.5034 

CST 

.9597 

FDE 

.7751  FRA  1.3536 

FC3 

-.1713 

BSP 

5652 

SOB 

1537.9  R23 

.0030  RJ3 

-.5670 

LSA 

1120.3  MSA 

263.5 

SSA 

26.5 

BDE 

1.1645  BRA  2.3704 

BC3 

.2356 

FSP 

-251 

SCI 

1752.4  SC2 

445.3  THA 

.12 

Eli 

562.0  £L2 

263,3 

ALF 

21.57 

UUNCH  DATE  OEC  2 1965 

FLIGHT  TIME 

105.00 

ARRIVAL 

DATE 

MAR 

20  1969 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.59 

RP  107.61  MP  3,39  LOP  166.54 

RC  50.116  CL  9.55  CP  -.94 

PLANETOCENTRIC  CONIC 
C3  71.493  VH.  5.455  DM  15.33  RAL 


DISTANCE  247.221 

VL  24.555  CAL  12.75  ATL  56.55  MCA  96.94  SMA  112.25  ECC  .37729  INC  3.4191  Vl  30.211 

VP  35.541  CAP  -22.04  ATP  90,41  TAL  156.55  TAP  253.52  RCA  69.92  APO  154.65  V2  35.215 

TAL  46.99  TAP  5.40  ETS  J74.15  TAC  146.43  ETE  200.10  TAC  90.03  ETC  166.29  ClP  5.35 

15.12  RAD  6569.4  VEL  13.557  PTH  2.54  W 13.735  OPA  -5.54  RAP  357.32  ECC  2.1766 


LNCH  ATMTH 

LNCH  TI»C 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 15  25 

3139.26 

-26.54 

106.45 

270.30 

00.61 

6 10  47 

2539.3 

-27.56 

97.94 

90.00 

22  19  7 

4563.55 

11.49 

192.55 

255.22 

63.94 

23  55  n 

3963.6 

7.59 

155.72 

100.00 

6 50  46 

2542.60 

-25.71 

54.59 

270.64 

51.25 

7 35  5 

2241.6 

-29.61 

76.21 

100.00 

23  29  30 

4336.44 

13.15 

174.99 

257,35 

62,93 

24  41  47 

3736.4 

9.45 

165.19 

110.00 

5 22  56 

2553.27 

-33.55 

63.75 

271 .42 

53.02 

9 5 29 

J953.3 

-34.15 

54.55 

110.00 

0 17  46 

4197.53 

17,45 

162.05 

254.94 

60.15 

1 27  44 

3597.5 

13.35 

155,34 

DIFFERENTIAL  CORRECTIONS 
TOC-1 .0000  TRA-2.3499  TC3  -.2321  BAU  .2299 

ROE  -.5745  RRA  .2459  RC3  -.0632  FAU  .01555 

FOE  .5157  FRA  1.4020  FC3  -.1922  BSP  5599 

BDE  1.1934  BRA  2.3627  BC3  .2405  FSP  -274 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1591.2  SCR  440.4  SC3  102.7 
RRT  .0141  RRF  -.0094  RTF  -.5792 
SCO  1902.5  R23  .0037  R13  -.5792 
SCI  1591.2  SC2  440.4  THA  .20 


ORBIT  OETERMINATION  ACCURACY 
ST  544.1  SR  393.1  55  746.7 

CRT  ,7157  CRS  .5066  CST  .9596 

LSA  1164.5  MSA  259.5  5SA  16.5 

ELI  594.4  EL2  259.1  ALF  20.20 
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EARTH-VENUS  trajectories  (VOL.  4.  1968-69) 


launch  date  dec  ^ 1966 


HELIOCENTRIC  CONIC 


flight  time  110.00 


ARRIVAL  DATE  MAR  22  1969 


RL 

147,47 

LAL 

-.00 

LOL 

RP 

107.64 

LAP 

3.39 

LOP 

RC 

46.721 

CL 

10.43 

CP 

Plane TocENTRic  conic 

C3 

66.166 

VHL 

6.134 

OLA 

-1.00 


DISTANCE  ?53.973 

VL  25.096  CAL  12.23  A2t  66.56  HCA  100.16  SNA  113.44  ICC  .36179  INC  3.4414  VI  30.211 

VP  36.000  CAP  -21.02  A2P  90.61  TAL  156.36  TAP  256.56  RCA  72.40  APO  154.46  V2  35.207 

7AL  46.63  7AP  7.06  £TS  172.53  7AE  U6.30  ETE  201.63  7AC  91.67  ETC  166.43  CLP  6.99 

RAL  16.35  RAO  6569.3  VEL  13.694  PTM  2.50  VHP  13.160  OPA  -5.13  RAP  359.07  ECC  2.0690 


90.00  5 11 

90.00  22  27 

100.00  6 44 

100.00  23  37 

110.00  6 16 

110.00  0 24 

differential  CORRECTIONS 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

3149.47 

-26.72 

107.16 

269.39 

60.27 

6 4 ,14 

2549.5 

4516.60 

10.07 

169.63 

257.43 

63.40 

23  42' 54 

3916.6 

2649.42 

-26.62 

65.46 

269.74 

61.00 

7 32  16 

2249.4 

4291 .66 

11.79 

172.42 

256.54 

62.33 

24  46  46 

3691.9 

2556.56 

-33,52 

64.03 

270.55 

62.66 

9 1 0 

1956.6 

4157.50 

16.11 

159.75 

254.06 

59.44 

1 33  22 

3557.5 

-27.60 

6.42 

-29.57 

7.99 

-34.14 

11.93 


96.66 

163.06 

76.79 

165.69 

54.64 

153.13 


MID-COURSE  EXECUTION  ACCURACV 

111.3 


TC3 

-.2311  BAU 

.2130 

SCT 

1920.B  SCR 

431.7 

SC3 

RC3 

-.0679  FAU 

.01653 

RRT 

.0206  RRF 

-.0147  RTF 

FC3 

-.2162  aSP 

6155 

see 

1966.7  R23 

.004S 

R13 

BC3 

.2406  FSP 

-300 

SCI 

1920.6  SC2 

431.6 

THA 

U^UNCH  DATE  DEC  2 1966 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.69 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47.437  CL  11.03  OP  -1.07 

PLANE TOCtNTRIC  CONIC 


VL  25.323 
VP  36.149 
ZAL  46.32 


.26 

flight  time  112.00 
DISTANCE  260.743 

CAL  11.71  A7L  66.54  HCA  103.42  SMA  114.54 

CAP  -20.02  ATP  90.60  TAL  155.92  TAP  259.34 

ZAP  5.73  ETS  170.02  ZAE  150.29  ETE  203.64 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 4 29 

22  36  14 

6 36  21 

23  45  3 


0 30  19 
DIFFERENTIAL  CORRECTIONS 
TOC-1.0156  TRA-2.3312  TC3  -.2263 

ROC  -.5092  RRA  .2069  RC3  -.0726 

FOE  .9011  FRA  1.5076  FC3  -.2435 

eOE  1.1362  BRA  2.3405  BC3  .2396 

LAUNCH  DATE  DEC  2 1966 
HELIOCENTRIC  CONIC 


-1.14 


OLA  19,77 

RAL  16.52  RAO  6569.1 

VEL  13.515 

PTH  2.47 

VHP  12.600 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

3260.55 

-26.59 

107.96 

268.40 

79.69 

5 57  10 

4460.66 

6.60 

107.06 

256.64 

62.92 

23  50  43 

2857.69 

-26.53 

66.07 

266.77 

60.69 

7 25  59 

4246.55 

10.34 

169.03 

255.71 

61.60 

24  55  50 

2560.19 

-33.49 

64.31 

269.62 

62.71 

6 56  10 

4117.03 

14.69 

157.47 

253.17 

56.76 

1 36  56 

RL 

147.47 

LAL 

-.00 

LOL 

RP 

107.69 

LAP 

3.34 

LOP 

RC 

46.274 

CL 

11.66 

CP 

planetocentric  conic 

C3 

56.644 

VHL 

7.539 

OLA 

MID-COURSE  EXECUTION  ACCURACY 
6AU  .1964  SCT  1991.7  SCR  422.1  SC3  120.6 

FAU  .01724  RRT  .0276  RRF  -.0202  RTF  -.6903 

eSP  6406  SG6  2035.9  R23  .0055  R13  -.6903 

FSP  -328  SCI  1991.7  SC2  421 .9  THA  .35 

flight  TIME  114.00 
DISTANCE  267.527 

VL  25.533  CAL  11.21  AZL  66.51  HCA  106.66  SMA  115.61 

VP  36.267  CAP  -19.06  AZP  91 .00  TAL  155.49  TAP  262.15 

ZAL  46.06  ZAP  4.40  ETS  165.79  ZAE  152.36  ETE  206.20 


RAL  16.63  RAD  6569.0  VEL  13.349  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.K) 

4 56  40 

3172.74 

-26,44 

106.63 

267.35 

79.49 

90,00 

22  45  0 

4419.67 

7.07 

164.30 

255.65 

62.51 

100.00 

6 31  25 

2667.16 

-26.43 

66.74 

267.75 

60.35 

100.00 

23  52  56 

4200.45 

6.65 

167.23 

254 .69 

61.33 

110.00 

6 6 14 

2564.26 

-33.45 

64.62 

266.63 

92.53 

110.00 

0 36  31 

4076.14 

13.24 

155.19 

252.26 

56.19 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0247  TRA'2-3163  TC3  -.2236 
ROE  -.4775  RRA  .1917  RC5  -.0774 
FOE  .9501  FRA  1.5656  FC3  -.2746 
BOE  1.1305  BRA  2.3262  BC3  .2366 

LAUNCH  DATE  DEC  2 1966 

HELIOCENTRIC  CONIC 


RL 

147.47  LAL 

-.00 

LOL 

69.69 

VL 

RP 

107.72  LAP 

3.30 

LOP 

179.61 

VP 

RC 

45.244  GL 

12.31 

CP 

-1.23 

ZAL 

planetocentric  CONIC 

C3 

52.776  VHL 

7.265 

OLA 

21 .22  RAL 

2.44  VHP  12.057 
INJ  TIME 

5 49  32 
23  56  40 

7 19  12 
25  2 56 

6 50  59 
1 44  28 


0AU  .1796  SCT  2063.3  SCR  4J1.7  SC3  131.2 

FAU  .01604  RRT  .0347  RRF  -.0259  RTF  -.6972 

BSP  6656  see  2104.0  R23  .0066  R13  -.6972 

FSP  -359  SCI  2063.4  SC2  411.4  THA  .41 

flight  time  116.00 
DISTANCE  274.322 

25.729  CAL  10.73  AZL  66.49  HCA  109.69  SMA  116.63 

36.416  CAP  -16.14  AZP  91.20  TAL  155.10  TAP  264.99 

45.67  ZAP  3.10  ETS  157.61  ZAE  154.56  ETE  209.03 


ST  661.9 

SR 

364.9 

SS 

779.2 

CRT  .7195 

CRS 

.6100 

CST 

.9696 

LSA  1211.3 

MSA 

255.6 

SSA 

16.6 

ELI  926.1 

EL2 

254.0 

alf 

16.90 

ARRIVAL 

DATE 

MAR 

24  1969 

ECC  .34703 

INC 

3.4641 

VI 

30.211 

RCA  74.79 

APO 

154.29 

V2 

35.196 

ZAC  93.70 

ETC 

166.55 

CLP 

5.62 

OPA  -4.43 

RAP 

.61 

ECC 

2.0066 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

2560.6 

- 

27.72 

99.46 

3666.7 

4.90 

160.36 

2257,9 

- 

29.52 

77.41 

3646.6 

6.49 

163.16 

1960.2 

- 

34.13 

55.12 

3517.0 

10.45 

150.94 

ORBIT  DETERMINATION  ACCURACY 

ST  921.1 

SR 

375.6 

SS 

613.7 

CRT  .7257  CRS 

.6136 

CST 

.9696 

LSA  1260.5 

MSA 

250.7 

SSA 

16.6 

ELI  963.4 

El2 

247.9 

alf 

17.66 

ARRIVAL 

DATE 

HAR 

26  1969 

ECC  .33296 

INC 

3.4874 

VI 

30.211 

RCA  77.11 

APO 

154.11 

V2 

35.189 

ZAC  95.52 

ETC 

166.66 

CLP 

4.24 

OPA  -3.73 

RAP 

2.54 

ECC 

1 .9355 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2572.7 

27.63 

100.36 

5619.7 

3.33 

177.61 

2267.2 

'29.47 

76.10 

3600.5 

4.95 

160.60 

1964.3 

'34.13 

55.44 

3476.1, 

6.94 

146.74 

OR0IT  DETERMINATION  ACOWACY 

ST  961.7 

SR 

365.9 

SS 

650.6 

CRT  .7264 

CRS 

.6174 

CST 

.9897 

LSA  1312.2  MSA 

245.2 

SSA 

16.6 

Eli  1000.3  EL2 

241.0 

ALF 

16.47 

ARRIVAL  DATE  MAR  26  1969 


16.70  RAO  6566.9  VEL  13.196  PTH 


90.00  4 46  ] 

90.00  22  53  ! 

100.00  6 23  \ 

100.00  0 4 ‘ 

110.00  6 2 : 

110.00  0 42  i 

differential  corrections 
TOE-1.0343  TRA-2.3031  TC3  -.2167 
ROE  -.4467  RRA  .1753  RC3  -.0623 
FOE  1.0041  FRA  1.6276  FC3  -.3104 
BOE  1.1266  BRA  2.3096  BC3  .2316 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

5166.26 

-26.27 

109.76 

266.24 

79.04 

4369.50 

5.46 

161.46 

255.06 

62.16 

2677.50 

-26.31 

67.49 

266.66 

79.97 

4J53.51 

7.30 

164.60 

254.06 

60.93 

2566.92 

-33.41 

64.90 

267.59 

62.32 

4034.66 

11.75 

152.93 

251 .39 

57.67 

2,41  VHP  11.531 
INJ  time 


ECC 

.31964 

INC 

3.5115 

VI 

30 

.211 

RCA 

79.35 

APO 

153.91 

V2 

35 

.179 

ZAC 

97.32 

ETC 

166.77 

CLP 

2,65 

DPA 

-3.05 

RAP 

4.25 

ECC 

1 . 

6666 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 

LONG 

5 
24 

7 

1 

6 


41  16 
6 46 
11  55 
14  4 
45  25 
49  57 


6AU  .1635 
FAU  .01692 
BSP  6906 
FSP  -393 


SCT  2135.7  SCR  400.5  SC3  142.7 
RRT  .0420  RRF  -.0315  RTF  -.9037 
see  2172.9  R23  .0079  RI3  -.9037 
SCI  2135.7  SC2  400.1  THA  .47 


2566.3  -27.52  101.33 

3769.5  1.72  174.61 

2277.5  -29.40  76.66 

3553.5  3.37  156.01 

1966.9  -34.11  55.61 

3434.9  7.40  146.54 

ORBIT  DETERMINATION  ACCURACY 

ST  1003.6  SR  355.1  SS  690.0 

CRT  .7335  CRS  .6214  CST  .9696 

LSA  1366.7  MSA  239.2  S5A  16.6 

ELI  1036.7  EL2  233.2  AlF  15.34 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  2 i9€S  FLIGHT  TIME  115.00  ARRIVAL  DATE  MAR  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  ZS1.IZ4 

RL  147.47  LAL  -.00  La  69.69  VL  Z5.912  GAL  10.26  A7l  66.46  HCA  113.12  SNA  117.67  ECC  .30699  INC  3.5366  VI  30.211 

RP  107.75  LAP  3.25  LOP  163.05  VP  36.536  GAP  -17.24  A7P  91.39  TAL  154.75  TAP  267.67  RCA  61.50  APO  153.71  V2  35.169 

RC  44.357  GL  12.97  GP  -1  .33  7AL  45.72  7AP  J.95  ETS  136.20  7AE  156.79  ETE  212.45  ZAC  99.10  ETC  166.66  CLP  1.43 

PLANETOCENTRIC  CONIC 

C3  49.066  VHL  7.005  OLA  21.95  RAL  16.71  RAO  6566.6  VEL  13.055  PTH  2.36  VHP  11.022  OPA  -2.39  RAP  5.94  ECC  1 .6075 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATM TH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 39  2 

3201.50 

-26.07 

110.65 

265.07 

76.54 

5 32  23 

2601.5 

-27.39 

102.43 

90.00 

23  3 16 

4316.01 

3.64 

176.57 

254.27 

61.92 

24  15  14 

3716.0 

.05 

171 .94 

100.00 

6 15  56 

2669.07 

-26.17 

66.32 

265.53 

79.56 

7 4 5 

2269.1 

-29.32 

79.71 

100.00 

0 12  59 

4105.67 

5.71 

161.93 

253.24 

60.61 

1 21  25 

3505.7 

1.75 

155.3a 

= 

110.00 

7 56  32 

2574.30 

-33.36 

65.39 

2^.51 

62.06 

6 39  27 

1974.3 

-34.10 

56.23 

110.00 

0 46  52 

3993.21 

10.22 

150.67 

250.50 

57.20 

1 55  25 

3393.2 

5.63 

144.33 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .0446 

TRA-2.2652 

TC3  -.2073 

BAU  .1475 

set  2^6.1  SCR 

366.5  SG3 

155.3 

ST  1046.9 

SR  343.4 

SS  932.0 

ROE  -.4167 

RRA  .1600 

RC3  -.0671 

FAU  .01990 

RRT 

.0493  RBF 

-.0367  RTF  - 

.9099 

CRT  .7390 

CRS  .6254 

CST  ,9699 

- 

FDE  1.0636 

FRA  1.6940  FC3  -.3512  BSP  7J56 

see  2242.0  R23 

.0096  RI3  - 

.9096 

LSA  1424.1 

MSA  232.7 

S5A  16.5 

0OE  1.1246 

6RA  2.2906 

6C3  .2249  FSP  -431 

SCI 

me.i  S6Z 

366.0  THA 

.51 

ELI  1076.6 

EL2  224.6 

ALF  14.26 

LAUNCH  DATE  OEC  2 1966  FLIGHT  TI>C  120.00  ARRIVAL  DATE  APR  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  287.930 


RL  147.47 

LAL  -.00 

ta  69.69 

VL  26.063 

GAL  9.64 

ATL  66.44 

HCA 

116.39 

SNA  116. 5A 

ECC 

.29501 

INC  3.5629 

VI 

30. 2M 

RP  107.79 

LAP  3,19 

LOP  166.26 

VP  36.647 

GAP  -16.37  ATP  91.56 

TAL 

154.44 

TAP  270.79 

RCA 

63.57 

APO  153.51 

V2 

35 . 1 56 

RC  43,625 

GL  13.67 

GP  -1.44 

TAL  45.64 

TAP  1.44 

ETS  90.50 

TAE 

159.04 

ETE  216.67 

TAC 

100.66 

ETC  166.94 

CLP 

' -.01 

PLANETOCENTRIC  CONIC 

C3  45.666 

VHL  6.759  OLA  22.66 

RAl  16.67  RAD  6966.7 

VEL  12.925 

PTH 

2,36 

VHP  10,528 

DPA 

-1.75 

RAP  7.61 

ECC 

1.7519 

= 

LNCH  ATMTH 

LNCH  TIME 

t-I  TIME 

INJ  UT 

INJ  UONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG* 

- 

90.00 

4 29  3 

3216.76 

-25.63 

112.06 

263.65 

77.^ 

5 22  42 

2616.6 

-27.23 

103.67 

- 

90.00 

23  12  56 

4264.97 

2.13 

175.60 

253.51 

61.76 

24  24  1 

3665.0 

-1.66 

166.96 

- 

100.00 

6 7 15 

2902.16 

-26.00 

69.26 

264.95 

79.09 

6 55  37 

2302.2 

-29.22 

80.67 

100.00 

0 21  21 

4056.62 

4.07 

159.23 

252.44 

€0.56 

1 2$  56 

3456.6 

.10 

152.70 

110.00 

7 50  3 

2560.56 

-35.30 

65.67 

265.96 

61.61 

6 33  9 

1960.6 

-34.06 

56. 7j 

110.00 

0 55  2 

3951.19 

6.66 

146.41 

249.62 

56.60 

2 0 54 

3351  .2 

4.23 

142.12 

- 

DIFFERENTIAL  CORRECTIONS  NIO-COURSC  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACV 


Toe- 

•1.0543 

TRA-2.2615 

TC3 

-.1940  BAU 

.1311 

SCT  2277.0  SCR 

375.7 

SC3 

169.2 

ST 

1069.6 

SR 

330.6 

SS 

977.2 

RDC 

-.3673 

RRA 

.1459  RC3 

-.0916  FAU 

.02099 

RRT  .0956  RRF 

-.0411 

RTF 

-.9159 

CRT 

.7446 

CRS 

.6295 

CST 

.9901 

FOE 

1.1296 

FRA 

1.7656 

FC3 

-.3977  BSP 

7397 

SG6  2907.6  R23 

.0112 

R13 

-.9159 

LSA 

1463.4 

MSA 

225.7 

SSA 

16.4 

SOE 

1.1232 

BRA 

2.2662 

8C3 

.2146  FSP 

-473 

SCI  2277.1  SC2 

375.1 

THA 

.54 

ELI 

1116.2 

EL2 

215.2 

alf 

13.24 

=- 

LAUNCH 

DATE 

OEC 

2 1966 

Flight  time 

122.00 

ARRIVAL 

DATE 

APR 

3 1969 

il  III  III  1 

HELIOCENTRIC  CONIC  DISTANCE  294.737 


RL  147.47 

LAL 

-.00 

La  €9.69 

VL  26.242 

gal  9.43 

ATL  66.41 

HCA 

119.56 

SMA 

119.43 

ECC  .26370 

INC 

3.9907 

VI  30.211 

RP  107.62 

LAP 

3.12 

LOP  169.52 

VP  36.750 

GAP  -15.53 

ATP  91.77 

TAL 

154.16 

TAP 

273.74 

RCA  65.55 

APO 

153.31 

V2  35.147 

RC  43,099 

CL 

14.36 

GP  -1.56 

TAL  45.61 

TAP  2.15 

ETS  47.71 

TAE 

161.24 

ETE 

221.93 

TAC  102.60 

ETC 

167.02 

CLP  -1.4a 

PLANETOCENTRIC  ( 

CONIC 

C3  42,606 

VHL 

6.927 

OLA  23.42 

RAL  16.96 

RAO  €566.6 

VEL  12,805 

PTH 

2.33 

VHP 

10.091 

OPA  -1.13 

RAP 

9.27 

ECC  1,7012 

LNCH. ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

JNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ  2 LONG 

90.00 

4 

16  6 

3236.62 

-25.94 

113.44 

262.56 

77.34 

5 

12  6 

2636.6 

- 

27.03 

105.09 

90.00 

23 

23  7 

4210.02 

.36 

172.94 

252.77 

61.69 

24 

33  16 

3610.0 

-3.43 

165 .91 

100.00 

5 

97  52 

2917.07 

-27.61 

90.32 

263.12 

76.56 

6 

46  29 

2317.1 

- 

•29.10 

81  .76 

100.00 

0 

30  1 

4006.61 

2.39 

156.46 

251 .65 

60.19 

I 

36  47 

3406.6 

-1 .60 

149.96 

110.00 

7 

43  6 

2567.64 

-33.23 

66.42 

264.23 

61.49 

6 

26  13 

1967.6 

- 

•34.05 

57.28 

no. DO 

I 

1 16 

5906.60 

7.07 

146.16 

246.75 

56.47 

2 

6 29 

3306.6 

2.62 

139,90 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 


TOE- 

-1.0666 

TRA- 

-2,2419 

TC3 

-.1796 

BAU 

.1163 

SOT  2351 .6  SCR 

362.2 

SG3 

164.7 

ST 

1136.0 

SR 

317.2 

SS 

1025.8 

RE^ 

-.3986 

RRA 

.1326 

RC3 

-.0966  FAU 

.02219 

RRT  .0614  RRF 

-.0446 

RTF 

-.9212 

CRT 

.7502 

CRS 

.6336 

CST 

.9903 

FOE 

1.2032 

FRA 

1 .6429  FC3 

-.4510 

BSP 

7659 

see  2379.5  R23 

.0132  RI3 

-.9212 

LSA 

1547.6 

MSA 

216.6 

SSA 

16.3 

80£ 

1.1253 

BRA 

2.2456 

BC3 

.2041 

FSP 

-520 

SCI  2351 .9  SC2 

361.5 

THA 

.55 

ELI 

1161.5 

EL2 

205.1 

ALF 

12.22 

LAUNCH 

DATE  DEC 

2 1966 

flight  TIME 

124.00 

ARRIVAL 

DATE 

APR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  301.542 

RL  147.47  LAL  -.00  La  69.69  VL  26.390  CAL  9.03  A7L  66.36  HCA  122.61  SNA  120.27  ECC  .27302  INC  3.6203  VI  30.211 

RP  107.66  lap  3.04  LOP  192.75  VP  36.644  GAP  -14.72  ATP  91.96  TAL  155.92  T/P  276.73  RCA  67,44  APO  153.11  V2  35.135 

RC  42.657  CL  15.12  GP  -1.70  7AL  45.64  TAP  3.44  ET$  31 .02  7A£  163.30  ETE  226 .55  7AC  104 .30  ETC  167. 10  CLP  -2.99 

PLANETOCENTRIC  CONIC 


C3  39.810 

VHL 

6.309 

OLA  24.17  RAL  16.44 

RAO  6566. 

5 VEL  12.696 

PTH  2.31 

VHP  9. 

566 

OPA  -.55 

RAP  10.69 

ECC 

1.6552 

LNCH  ATMTH 

LNO^  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

6 4 

3261 .69 

-25.19 

115.04 

261 .25 

76.62 

5 0 

26 

2661.7 

-26.76 

106.73 

90.00 

23 

34  2 

4152.66 

-1.49 

169.34 

252.07 

61.72 

24  43 

15 

3552.7 

-5.26 

162.69 

100.00 

5 

47  39 

2934.20 

-27.57 

91.54 

261 .65 

77.96 

6 36 

33 

2334.2 

-26.95 

83.01 

100.00 

0 

39  5 

3955.39 

.64 

153.66 

250.66 

60.11 

1 45 

0 

3395.4 

-3.34 

147. J4 

110.00 

7 

35  39 

2596.33 

-33.14 

67.07 

263.04 

61.11 

6 16 

55 

1996.3 

-34 .02 

57.94 

110.00 

1 

7 34 

3666.02 

5.46 

143*90 

247,69 

56.20 

2 12 

0 

3266.0 

.96 

137.67 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TC^-J  .0769 

TRA' 

-2.2165 

TC3  -.1616 

BAU  .1016 

SCT  2422.5  SCR 

347.6  SG3 

201 .6 

ST  1162.3 

SR  302.6 

SS 

1076.0 

m -.3306 

^A 

.1207  RC3  -.1011 

FAU  .02354 

RRT 

.0656  RRF  - 

.0464  RTF  - 

.9263 

CRT  ,7560  CRS  .6375 

CST 

.9905 

FOE  1.2691 

FRA 

1.9265 

FC3  -.5120  8SP  7899 

sea  2447.4  R23 

.0157  R13  - 

.9263 

LSA  1614.5 

MSA  21 1 .4 

SSA 

16.2 

see  1.1265 

BRA 

2.2197  BC3  .1908 

FSP  -571 

SGI 

2422.6  SC2 

347.0  THA 

.55 

ELI  1204,9 

EL2  3 94 . 3 

Alf 

11.25 

312 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69 


LAUNCH  DATE  DEC  2 1968 


flight  time  1Z6.0D 


ARRIVAL  date  APR  7 1969 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  107.89  LAP  2.95  LOR  195.97 

RC  4Z.456  6L  15.88  OP 

planetocentric  conic 


DISTANCE  S06.343 

VL  Z6.5Z7  GAL  6.68  AZL  66,35  MCA  IZ6.03  SMA  IZI.07 

VP  36.932  GAP  -13.93  AZP  92.15  TAL  153.72  TAP  279.76 

1.67  ZAL  45.72  ZAP  4.90  ETS  23.61  ZAE  165.12  ETE  236.67 


Ej5^C  .26295  INC  3.6521  VI  30.211 
RCA  89.24  APO  152.91  V2  35.123 
ZAC  105.97  ETC  167.17  CtP  -4.53 


C3  37.Z70 

VHL 

6.105 

DLA  24.92 

RAL  16.24 

RAD  6566.5 

VEL  12.595 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

52  36 

3288.95 

-24.75 

116.91 

259.66 

90.00 

23 

45  57 

4092.09 

-3.44 

165.96 

251.42 

100, OD 

5 

36  29 

2954.04 

-27,26 

92.94 

260.54 

100.00 

0 

48  41 

3902.23 

-1.16 

150.74 

250.15 

110.00 

7 

27  39 

2606.23 

-33.04 

67.62 

261.63 

110.00 

1 

.14  0 

3622.80 

3.82 

141.63 

247.05 

2,26  VHP  9.141  DPA  -.01  RAP  12.49  ECC  1.6134 
AZMTH  INJ  TIME  PO  CST  TIH  INJ  2 LAT  INJ  2 LONG 


4 47  25 
24  54  9 

6 25  43 

1 53  43 
8 115 

2 17  43 


DIFFERENTIAL  CORRECTIONS 


TDE- 

1.0916 

TRA- 

2.1666 

TC3 

-.1406 

BAU 

.0677 

RDE 

-.3034 

RRA 

.1102 

RC3 

-il056 

FAU  .02503 

FOE 

1.3770 

FRA 

2.0173 

FC3 

-.5615 

BSP 

8139 

BDE 

1.1332 

BRA 

2.1914 

BC3 

.1760 

FSP 

-629 

LAUNCH  DATE  DEC  2 1966 


heliocentric  conic 
RL  147.47  LAL  -.00  LOL  69.89 

RP  107.93  LAP  2.65  LOP  199.20 

RC  42.394  GL  16.67!f  GP 

PLANETOCENTRIC  CONIC 


75.76 
<61.66 
77.28 
60.13 
60.66 
56.01 

MID-COURSE  EXECUTION  ACCt* 
SGT  2491.9  SGR  332.7  SG3 
RRT  .0672  RRF  -.0452  RTF 
SG6  2514.0  R23  .0166  R13 
SGI  2492.0  5G2  331.9  THA 

FLIGHT  TIIC  126.00 


DISTANCE  315.136 

VL  26.635  GAL  6.31  AZL  66.31  HCA  129.25  SMA  121.63 

VF  37.012  GAP  -13,17  AZP  92.33  TAL  153.56  TAP  262.81 

-2.06  ZAL  45.65  ZAP  6.45  ETS  20.07  ZAE  166.57  ETE  247.09 


2666.9 

3492.1 
2354.0 

3302.2 

2006.2 
3222.  a 


-26.46 

-7.17 

-26.76 

-5.13 

-33.97 

-.67 


108.66 

159.27 

84.45 

144.20 

58.71 

135.42 


ORBIT  DETERMINATION  ACCURACY 


220.6 

ST 

1229.5 

SR 

266.6 

SS 

1134.4 

-.9312 

CRT 

.7615 

CRS 

.6411 

CST 

.9908 

-.9312 

LSA 

1664.9 

MSA 

203.9 

SSA 

15.9 

.52 

Eli 

1249.2 

El2 

162.9 

alf 

10.30 

ARRIVAL 

DATE 

APR 

9 1969 

C3  34.966 

VHL  5,913 

DLA  25.66 

RAL  16.00 

RAO  656S.4 

VEL  12.504 

LNCH  AZMTH 

LNCH  T1>C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 37  16 

3321.91 

-24.16 

119.16 

256.40 

90.00 

0 3 15 

4026.91 

-5.52 

162.30 

250.64 

100.00 

5 24  10 

2977.29 

-26.92 

94.56 

259.16 

100.00 

0 59  2 

3646 . 77 

-3.04 

147.70 

249.47 

110.00 

7 19  4 

2617.77 

-32,91 

66.70 

260.60 

110.00 

1 20  37 

3779.05 

2.15 

139.34 

246.24 

INJ 


2.26  VHP  6.709 
AZMTH  INJ  TIME 
4 32  36 


DPA 


74.79 

62.18 

76.49 

60.25 

60.18 

35.66 


1 10  22 
6 13  47 
2 3 9 

6 2 42 

2 23  36 


2721.9 

3426.9 
2377.3 
3246.6 
2017.8 
3179.1 


INC 

3.6667 

VI 

30 

.211 

APO 

152.71 

V2 

35 

• irf 

ETC 

167.25 

CLP 

- 

6.11 

RAP 

14.06 

ECC 

1. 

5755 

INJ 

2 LAT 

INJ 

2 

LONG 

- 

■26.03 

no 

.98 

-9.20 

155 

.55 

- 

26.51 

86 

.14 

-6.96 

141 

.12 

-33.91 

-2.34 


59.61 

133.13 


differential  corrections 


TC3  - 

.1139 

BAU 

.0740 

RC3  - 

.1099 

FAU 

.02675 

FC3  - 

.6623 

BSP 

8432 

BC3 

.1563 

FSP 

-695 

MID-COURSE  EXECUTIOi<  ACCURACY 
SGT  2555. • SGR  316.S  SG3  241.9 

RRT  .0636  RRF  -.0391  RTF  -.9356 

8G6  2575.2  R23  .0216  R13  -.9356 

SGI  2555.7  SG2  316.1  THA  .46 


ORBIT  DETERMINATION  AC03*ACy 


ST 

1274.9 

SR 

269.7 

SS 

1194.5 

CRT 

.7661 

CRS 

.8440 

CST 

.9911 

LSA 

1756. S 

MSA 

196.5 

SSA 

15.6 

ELI 

1291.9  El2 

171  .1 

alf 

9.37 

launch  date  dec  2 1968 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  107.97  LAP  2.75  LOP  202.42 

RC  42.534  GL  17.46  GP  -2.2S 

PLANETOCENTRIC  CONIC 


flight  time  130.00 
DISTANCE  321.925 

VL  26.774  GAL  7.97  AZL  86.26  HCA  132.47  SMA  122.54 
VP  37.0S6  GAP  -12.43  AZP  92.52  TAL  153.43  TAP  285.91 
ZAL  46.04  ZAP  8.07  ETS  17.92  ZAE  167.52  ETE  259.00 


C3  32.668 

VHL 

5.735 

OLA  26.45 

RAL  17,70 

RAO  6566.3 

VEL  12.420 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

19  13 

3363.33 

-23.41 

121.95 

256.64 

90.00 

0 

16  35 

3954 . 56 

-7.60 

156.20 

250.37 

100.00 

5 

10  23 

3004.95 

-26.47 

96.51 

257.77 

100.00 

1 

10  26 

3766.17 

-5.01 

144.47 

248.65 

110.00 

J 

9 49 

2631 .24 

-32.75 

69.72 

259.36 

IIO.OO 

1 

2Z.t29 

3734.64 

.45 

137.02 

245.46 

PTH  2.24 
INJ  AZMTH 

73.59 
62.69 
75.57 
60.49 

79.59 
55.82 


VHP 

INJ 

4 

1 

6 

2 

7 

2 


6.292 
TIME 
15  16 
24  49 
0 28 
13  34 
53  40 
29  44 


DIFFERENTIAL  CORRECTIONS 
TDE-1.117S  TRA-2.1234  TC3  -.0877  BAU  .0633 

ROE  -.2494  RRA  .0936  RC3  -.1141  FAU  .02659 

FDE  1.5962  FRA  2.2234  FC3  -.7527  BSP  S635 

BOE  1.1453  BRA  2.1254  BC3  .1439  FSP  -766 

LAUNCH  DATE  DEC  2 1966 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  108.01  LAP  2.63  LOP  205.64 

RC  42.853  GL  IS. 32  GP  -2.54 

PLAhCTOCENTRIC  CONIC 

C3  31.014  VHL  5.569  DLA  77.23  RAL  17»35 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  2 56  34  3419.30  -22.26 

90.00  0 36  46  3869.05  -10.44 

100.00  4 54  39  3036.64  -23.67 

100.00  1 23  22  3724.95  -7,12 

110.00  6 59  46  2647.01  -32.55 

110-00  1 34  42  3669.34  -1.26 

DIFFERENTIAL  CORRECTIONS 
TDE-1.1333  TRA-2.0S67  TC3  -.0591  BAU  .0549 

RDE  -.12224  RRA  .0679  RC3  -.1164  FAU  .03064 

FDE  1.72S6  fra  2.3423  FC3  -.6554  BSP  SS27 

BDE  1.1549  BRA  2.0906  BC3  .1323  FSP  -S45 


ARRIVAL  DATE  APR  11  1969 


ECC  .24462  INC  3.7245  VI  30.211 

RCA  92.56  APO  152.52  V2  35.D99 

ZAC  109.20  ETC  167.34  ClP  -7.74 

DPA  .94  RAP  15.60  ECC  1.5413 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2763.3  -25.43  113.86 

3354.6  -11.40  151.38 

2404.9  -28.19  88.13 

3188.2  -8.90  137.84 

2031.2  -33.83  60.65 

3134.6  -4.03  130.81 

ORBIT  DETERMINATION  ACCURACY 


SGT  2621.3  SGR  300.2  SG3  265.5 
RRT  .0559  RRF  -.0274  RTF  -.9401 
SGB  263$. 5 RZ3  .0259  R13  -.9400 
SGI  2621.4  SG2  299.7  THA  .37 

FLIGHT  TJ>C  132.00 


DISTANCE  328.701 

VL  26.6S3  GAL  7.66  AZL  66.23  MCA  135.69  SMA  123.21 
VP  57.133  GAP  -11.72  AZP  92.70  TAL  153.34  TAP  289.03 
ZAL  46,27  ZAP  9.77  ETS  16.64  ZAE  167.87  ETE  271.74 


RAO  6566.2  VEL  12.345  PTH 
INJ  LONG  INJ  RT  A$C  INJ 


2.23 

AZMTH 


125.66  255.11  72.06 

153.30  250.09  65.53 

96.64  256.30  74.46 

140.96  246.32  60.89 

70.90  256.10  76.92 

134.66  244.71  55.84 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2684.1  SGR  283. 0 SG3  291.9 
RRT  .0392  RRF  -.0061  RTF  -.9440 
SGB  2699.0  R23  .0313  R13  -.9439 

SGI  2664.1  502  262.6  THA  .24 


VHP  7.809 
INJ  TIME 
3 53  33 

1 43  15 
5 45  18 

2 25  27 
7 43  55 
2 36  11 


ST  1323.8 

SR 

251.2 

SS 

1260.9 

CRT  .7700 

CRS 

.8459 

CST 

.9914 

LSA  1835.6 

MSA 

189.1 

SSA 

15.3 

ELI  1338.1 

El2 

158.6 

alf 

8-43 

arrival 

DATE 

APR 

13  1969 

ECC  .23630 

INC 

3.7664 

VI 

30.211 

RCA  94.09 

APO 

152,32 

V2 

35.086 

ZAC  110.74 

ETC 

167.44 

CLP 

-9.43 

DPA  1,33 

RAP 

17.10 

ECC 

1.5104 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2819.3 

- 

24.53 

117.71 

3269 . 1 

- 

13.91 

146.35 

2438.6 

- 

27.75 

90.54 

3125.0 

- 

10.95 

134-26 

2047.0 

- 

■33.73 

61  .87 

3089 . 3 

-5.75 

128.43 

ORBIT  DETERMINATION  ACCURACY 

ST  1373.0 

SR 

230-9 

SS 

1333.1 

CRT  .7719 

CRS 

.8461 

CST 

.9917 

LSA  1918.9 

MSA 

181.9 

SSA 

14.6 

Eli  1384.6 

El2 

145.6 

Alf 

7.48 

313 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  OATt  OCC  2 1965 


Flight  time  134.00 


ARRIVAL  DATE  APR  15  1969 


HELIOCENTRIC  CONIC 

RL  ur.47  LAL  -.00  LOL  69.59  VL  ^6.955 

RP  105.05  LAP  2.51  LOP  205.55  VP  37.214 

RC  43.347  Gl  19.19  CP  '2.55  ?Al  46.36 

PLANE TOCENTRIC  conic 


DISTANCE  335.464 

GAL  7,36  A7L  56.19  MCA  136.91  SNA  123.54  ECC  .22553  INC  3.5134  VI  50.211 
GAP  -11.02  A7P  92.55  TAL  153.27  TAP  292.15  RCA  95.54  APO  152.14  V2  35.073 
7AP  11.54  ETS  15.59  7AE  167.63  ETE  253.95  7AC  112.23  ETC  167.56  CLP  -11.19 


C3  29.332 

VHL  5.416 

OLA  25.02  RAL  16.94 

RAO  6565.2 

VEL  12.276 

PTM  2.21 

VHP  7.500 

DPA  1.64 

RAP  15.56 

ECC  1.4527 

LNCH  A7MTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

JNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 22  3 

3513.30 

'20.18 

131.76 

252.95 

69.71 

3 20  36 

2913.3 

-22.77 

124.04 

90.00 

1 10  4 

3747.05 

'14,04 

146.16 

250.25 

65.15 

2 12  31 

3147.1 

-17.27 

135.97 

100.00 

4 36  2 

3061.34 

'25.06 

101.75 

254.72 

7J.15 

5 27  2* 

2451.3 

-27,13 

93.56 

100.00 

1 35  46 

3654.27 

'9.44 

136.99 

247.92 

61.50 

Z 39  40 

3054.3 

-13.17 

130.19 

110.00 

6 45  53 

2665,57 

'32.29 

72.29 

256.53 

70.15 

7 55  10 

2065. 6 

-33.59 

63.30 

110.00 

1 42  25 

3^2.51 

-3.06 

132.23 

244.02 

55.9* 

2 43  7 

3042.5 

-7,51 

125.97 

DIFFERENTIAL  CORRECTIONS 


NIO'COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

-1.1464  TRA-2.0451 

TC3 

-.0241 

BAU 

.0491 

SGT  2737.9  SGR 

265.4 

SG3  321.3 

ST 

1416.9 

SR 

208.5 

SS 

1410.3 

ROE 

-.1950  RRA  .0544 

RC3 

-.1227  FAU 

.03302 

RRT  .0075  RRF 

.0302  RTF  -.9475 

CRT 

.7701 

CRS 

.5433 

CST 

.9921 

FOE 

1.5750  fra  2.4704 

FC3 

-.9745 

BSP 

9073 

sea  2750.7  R23 

.0374 

R13  -.9475 

LSA 

2003.7 

MSA 

175.2 

SSA 

14.2 

eoE 

1.1629  BRA  2.0499 

BC3 

.1251 

FSP 

'937 

^1  2737.9  SG2 

265.4 

THA  .04 

ELI 

1425.0  El2 

132.2 

ALF 

6.51 

LAUNCH  DATE  DEC  2 1965 


flight  TIME  136.00 


arrival  date  APR  17  1969 


HELIOCENTRIC  CONIC 


DISTANCE  342.214 


RL  147.47 

lal 

-.00 

LOL  69.89 

VL  27.079 

GAL  7.05 

A7L  56.13 

HCA 

142.12 

SNA  124.43 

ECC  .22129 

INC  3.8668 

VI 

30.211 

RP  105.09 

LAP 

2.37 

LOP  212.07 

VP  37.270 

CAP  '10.35 

AZP  93.05 

TAL 

153.24 

TAP  295.36 

RCA  96.89 

APO  151 .96 

V2 

35.060 

RC  44 .01 1 

gl 

20.09 

GP  '3.23 

7AL  46.90 

ZAP  13.40 

ETS  15.53 

ZAE 

166.91 

ETE  294.50 

ZAC  113.66 

ETC  167.72 

CLP 

-13.01 

planetocentric  CONIC 

C3  27,529 

VHL 

5.275 

DLA  28.53  RAL  16.49 

RAO  6565.1 

VEL  12.215 

PTH 

2.19 

VHP  7.125 

OPA  1 .87 

RAP  19. 98 

ECC 

1 .4550 

LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.33 

0 

57  13 

3769.26 

-17.91 

149.57 

250.56 

67,02 

2 0 2 

3169.3 

-20.57 

142.10 

95.67 

2 

31  16 

3464 ,56 

'17.90 

127.25 

250.55 

67.01 

3 29  1 

2864.9 

-20.56 

119.79 

100.00 

4 

12  22 

3139.97 

'23.55 

105.65 

252.97 

71.42 

5 4 42 

2540 .0 

-26.16 

97.65 

100.00 

1 

55  45 

3569.35 

'12.15 

132.15 

247,75 

62.48 

2 58  17 

2969.4 

-15.74 

125.20 

IJO.DO 

6 

36  50 

2657.60 

'31 .97 

73.93 

255.54 

77.21 

7 21  38 

2087.6 

-33.40 

64,99 

110.00 

1 

50  45 

3594.51 

'4.89 

129.70 

243.39 

56.13 

2 50  4 3 

2994.5 

-9.31 

123.39 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE-1. 1598  TRA-2.0049  TC3 

.0129  6AU 

.0477 

SGT  2786.7  SCR 

248.0  SC3 

354.1 

ST 

1463.9  SR 

153.6 

SS 

1494.6 

ROE  -.1666  RRA  .0833  RC3  - 

.1275  F^ 

.03566 

RRT  -.0445  RRF 

.0879  RTF 

-.9513 

CRT 

.7620  CRS 

.5352 

CST 

.9924 

FOE  2.0484  FRA  2,6113  FC3-J 

.1095  BSP 

9302 

see  2797.7  R23 

-.0453  RI3 

.9513 

LSA 

2093.3  MSA 

169 .0 

SSA 

13.5 

doe  1.1717  BRA  2.0066  BC3 

.1281  FSP 

-1040 

SGI  2786.7  SG2 

247.8  THA 

179.77 

ELI 

1470.6  El2 

115. 4 

alf 

5.50 

LAUNCH  DATE  DEC  2 1965 

Flight  time 

135.00 

ARRIVAL 

CATE 

tx. 

D. 

19  19G9 

HELIOCENTRIC  CONIC 

RL  147.47  LAL  -.00  LOL  ^.59  VL  27.165  CAL 

RP  105.13  LAP  2.23  LOP  215.25  VP  37.320  CAP 

RC  44.535  CL  2I .04  CP  -3.65  7AL  47.30  7AP 

planetocentric  conic 


DISTANCE  345.949 

6.51  A7L  56.07  HCA  145.33  SMA  124.97  ECC  .2M54  INC  3.9254  VI  30.211 

'9.70  A7P  93.23  TAL  353.24  TAP  295.56  RCA  95.16  APO  151.79  V2  35.047 

15.36  ETS  15.45  7AE  165,57  £TE  302.59  7AC  115.03  ETC  167.92  CLP  -14.92 


C3  26.497 

VHL 

5.147 

OLA  29.67 

RAL  15.98 

RAO  6568. 

,1  VEL  12.160  PTH  2.18 

VHP  6, 

,765 

DPA  1.98 

RAP  21.35 

ECC 

1 .4361 

CNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.75 

0 

26  42 

5545.56 

'18.73 

155.79 

249.46 

66.56 

I 30 

50 

3245.6 

-21.74 

145.31 

99.25 

2 

57  41 

3361.17 

'18.72 

119.97 

^9.46 

66.55 

3 53 

42 

mi  .2 

-21.73 

112.49 

100.00 

3 

34  11 

3244.45 

'21 .41 

112.49 

250.64 

65.63 

4 28 

16 

2644.5 

-24.13 

104.74 

100.00 

2 

32  53 

3440.45 

-16.08 

124.60 

248.20 

64.46 

3 30 

13 

2840.5 

-19.39 

117.36 

110.00 

6 

23  22 

2714.15 

-31.56 

75.89 

254.23 

76.12 

7 8 

36 

2114.1 

-33.14 

67.02 

110.00 

2 

0 12 

3543.55 

'6.82 

127,01 

242.85 

56.42 

2 59 

15 

2943.6 

-11,19 

120.64 

differential  corrections 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe-1 . 1665 

tra- 

-1.9517 

TC3  .0617  BAU  .0515 

SGT  2518  . J SCR 

231.8  SC3 

390.4 

ST  1499.5 

SR  155.5 

SS 

1552.9 

ROE  -.1365 

RRA 

.0554 

RC3  '.1327  FAU  .03587 

RRT 

-.1300  RRF 

.1755  RTF  - 

.9548 

CRT  .7405 

CRS  .5159 

CST 

.9926 

FOE  2.2356 

FRA 

2.7599 

FC3-J .2699  BSP  9669 

SC6  2827.6  R23 

-.0540  R13 

.9549 

LSA  2179.9 

MSA  163.5 

SSA 

12.6 

BOE  1 .1747 

BRA 

1.9536 

6C3  .1464 

FSP  -1167 

SCI 

2818.3  SG2 

229.8  THA  179.38 

ELI  1504.2 

EL2  104.2 

ALF 

4.41 

LAUNCH  DATE  DEC  2 1965 


flight  time  140.00 


ARRIVAL  DATE  APR  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  355.655 


RL  147.47 

LAL 

'.00 

LOL  69.89  VC  27.244 

CAL  6.57 

AZL  86.00 

MCA  145.54 

SMA 

125 

.49 

ECC  .20827 

INC 

4.0009 

VI 

30-211 

RP  105.17 

LAP 

2.09 

LOP  218.48 

VP  37,366 

GAP  -9.06 

AZP  93.41 

TAL  153.26 

TAP 

301 

.50 

RCA  99.35 

APO 

151.62 

V2 

35.033 

RC  45.518 

GL 

22.04 

CP  -4.24 

ZAL  47.75 

ZAP  17.44 

ETS  15.63 

ZAE  164.65 

ETE 

309,14 

ZAC  116.33 

ETC 

168.18 

CLP 

-16.93 

Planetocentric  conic 

C3  25.519 

VHL 

5.032 

DLA  30.54 

RAL  15,59 

RAO  6565.0 

VEL  12.112 

PTH  2.17 

VHP 

6, 

418 

DPA  1.94 

RAP 

22.67 

ECC 

1 .4167 

LN04  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.05 

0 

4 0 

5902.23 

-19.56 

160.17 

248.38 

66.07 

1 

9 

2 

3302.2 

- 

22.63 

152.67 

101 .95 

3 

15  44 

3285.00 

'19,55 

114.65 

248.37 

66.05 

4 

10 

29 

2685.0 

- 

22.62 

107.18 

78.03 

0 

4 0 

3902.23 

'19.56 

160.17 

248.38 

66.07 

1 

9 

2 

3302.2 

*■ 

22.63 

152.67 

101 .95 

3 

15  44 

3285.00 

^19.55 

114.65 

248.37 

66.05 

4 

10 

29 

2685.0 

- 

22.62 

107.18 

110.00 

6 

7 31 

2746.82 

-31 .00 

78.27 

252.86 

74.51 

6 

53 

38 

2146.8 

' 

32.77 

69.50 

110.00 

2 

11  3 

3488.41 

'8.89 

124.07 

242.40 

56.56 

3 

9 

11 

2888.4 

' 

■13.19 

117.62 

differential  CORRECTIONS 

MIO'COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOC-1 .0699 

TRA- 

-1.7906 

TC3  ,2773  BMJ  .1047 

SGT  2677.1  SCR  215.3  SC3  421  .1 

ST  1410.2 

SR 

122.6 

SS 

1615.7 

ROE  -.1027  RRA 

.0922  BC3  -.137* 

FAU  .04667 

RRT 

.3158  RRF  . 

.3406  RTF  ', 

,9630 

CRT  .6738 

CRS 

.7654 

CST 

.991 1 

FDE  2.3621 

FRA  2.8239  FC3-I .5957  BSP  12520 

see  2686.0  R23 

.0365  R13  < 

.9630 

LSA  2141 .7 

MSA 

164.6 

SSA 

10.2 

BOE  1.0748 

BRA 

1.7930  BC3  .3094 

FSP  '1498 

SCI  2678.0  SG2  207.0  THA  178.52 

ELI  141Z,6 

El2 

90.5 

Alf 

3.37 

314 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69) 


UAUNCH  DATE  OCC  2 1968 
HCtlOCENTfflC  CONIC 

RL  147.47  LAU  -.00  LOL  69.89  VL  27.3l7  CAL 

RP  108.21  LAP  1.93  LOP  221.69  VP  37.406  CAP 

RC  46.944  CL  23.10  CP  -4.94  7AL  48.24  2AP 

PLANCTOCENTRIC  CONIC 
C3  24.328  VML  4.932  OLA  31.47 

LNCH  A7HTH  LNCH  TINE  L-I  TIME 

73.67  23  40  38  3945.89 

104.33  3 30  12  3221.69 

75.67  23  40  38  3945.89 

104.33  3 30  12  3221.69 

110.00  5 49  29  2788.92 

110.00  2 24  27  3426.66 

OirrCRENTIAL  CORRECTIONS 
toe-1.2371  TRA-1.8908  TC3  .0698 

ROE  -.0673  RRA  .1012  RC3  -.1488 

FOE  2.7686  FRA  3.1559  FC3-1 .5646 

BOE  1 .2389  BRA  1.8935  BC3  .1643 

launch  date  OEC  2 1968 

HELIOCENTRIC  CONIC 
RL  147.47  lAL  -.00  LOL  69.89 

RP  108.25  LAP  1.78  LOP  224.89 

RC  48.205  CL  24.27  OP  -5.85 

PLAfCTOCENTRIC  CONIC 

C3  23.487  VHL  4.846  OLA  32.46  RAL  14.05 
LNCH  A7NTH  LNCH  TIME  L-I  TIME  INJ  LAT 
73.42  23  22  32  3984.82  -21 .25 

106.58  5 42  31  3165.53  -21 .24 

73.42  23  22  32  3984.82  -21.25 

106.58  3 42  31  3165.53  -21 .24 

IID.OO  5 25  51  2846.74  -29.00 

110.00  2 42  19  3351.61  -13.88 

DIFFERENTIAL  CORRECTIONS 
TOC-1.2376  TRA-1.8184  TC3  .1280  8AU  .0645 

ROE  -.0238  RRA  .1182  RC3  -.1605  FAU  .04854 

FOE  3.0630  FRA  3.3413  FC3-I .7892  BSP  9460 

BOE  1.2378  BRA  1.8222  BC3  .2053  FSP  -1549 

launch  date  OEC  2 1968 


FlICHT  time  142.00 
DISTANCE  362.372 

6.34  A7l  85.91  HCA  151.74  SMA  125.96 
-8.45  A7P  93.60  TAL  153.29  TAP  305.03 
19.63  ETS  16.06  7AE  163.35  ETE  313.54 


RAL  14.77 
INJ  LAT 
-20.40 
-20.38 
-20.40 
-20.38 
-30.21 
-11.17 

0AU  .0534 
FAU  .04397 
BSP  8991 
FSP  -1361 


VL  27.384  CAL 
yp  37.443  CAP 
7AL  48.82  7AP 


RAD  6568.0 
INJ  LONC 
163.86 

110.32 
163.86 

110.32 
81.30 

120.75 


PTH  2.16  VHP  6.088 
INJ  ATMTH  INJ  TIME 


VEL  12.071 
INJ  RT  ASC  . 

247.38  65.51  24  46  24 

247.37  65,49  4 23  53 

247.38  65.51  24  46  24 

247.37  65.49  4 23  53 

251.46  73.18  6 35  58 

242.17  57.48  3 2l  34 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2949.7  SCR  ^6.0  SC3  482.6 
RRT  -.3968  RRF  .4706  RTF  -.9587 
see  2957.6  R23  -.0964  R13  .9589 

SCI  2951.0  SC2  198.2  THA  178.33 

FlICHT  TIME  144.00 

DISTANCE  369.054 

6.13  A7L  85.80  HCA  154.94  SMA  126.40 

-7.85  ATP  93.80  TAL  153.35  TAP  308.30 

22.00  ETS  16.76  7AE  162.03  ETE  316.25 


arrival  cate  APR  23  1969 


ECC  .20252  INC  4.0879  VI  30.211 
RCA  100.45  APO  151.47  V2  35.020 
7AC  117.57  ETC  168.54  ClP  -19.02 

OPA  1.74  RAP  23.97  ECC  1 .4004 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3345.9  -23.53  156.34 

2621.7  -23.52  102.79 

3345.9  -23.53  156.34 

2621.7  -23.52  102.79 

2188.9  -32.21  72.66 

2826.7  -15.38  114.17 

ORBIT  determination  ACCURACY 

ST  1631.5  SR  88.5  SS  1822.8 

CRT  .5562  CRS  .6447  CST  .9937 

LSA  2443.1  MSA  153.5  SSA  11.0 

ELI  1632.3  El2  73.5  AlF  1.73 

arrival  date  APR  25  1969 


RAO  6568.0  VEL  J2.036  PTH  2.15  VHP  5.772 
INJ  LONC  INJ  RT  ASC  iNJ  ATMTH  INJ  TIME 

167.24  246.38  64.86  24  28  57 

106.47  246.38  64.85  4 35  17 

167.24  246.38  64.86  24  28  57 

106.47  246.38  64.85  4 35  17 

85.36  249.84  71.05  6 13  18 

116.62  242.^B  58.44  3 38  10 

MID-COURSE  E«CUTI0N  ACCURACY 
SCT  2940.8  SCR  228.9  SC3  532.9 
RRT  -.9942  RRF  .6679  RTF  -.9617 
see  2949.7  R23  -.1172  R13  .9620 

SCI  2944.0  SC2  183.9  THA  177,34 

flight  time  146.00 


ECC  .19719  INC  4.1951  VJ  30.211 
RCA  101.47  APO  151.32  V2  35.007 
7AC  118.73  ETC  169.04  CLP  -21.25 

OPA  1.31  RAP  25.22  ECC  1.3865 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3584.8  -24.46  159.70 

2565.5  -24.44  98.93 

5384.8  -24.46  159.70 

2969.5  -24.44  98.93 

2246.7  -31.31  76.92 

2751.6  -17.95  109.88 

ORBIT  DETERMINATION  ACCURACY 


ST 

1650.8 

SR 

57.3 

SS 

1937.4 

CRT 

.0338 

CRS 

.1434 

CST 

.9937 

LSA 

2541.4 

MSA 

151  .4 

SSA 

9.6 

ELI 

1650.8 

El2 

57.2 

ALF 

.07 

HELIOCENTRIC  CONIC 

RL  147.47  LAL  -.00  LOL  69.89  VL  27.445  CAL 

RP  108.29  LAP  I. 61  LOP  228.08  VP  37.475  CAP 

RC  49.590  CL  25.56  CP  -7.03  TAL  49.49  TAP 

PlANETOCENTRIC  CONIC 

C3  22.825  VHL  4.778  OLA  33.57  RAL  13.22 


DISTANCE  375.717 

5.93  ATL  85,67  HCA  158.14  SMA  126.80 
-7.27  ATP  94,02  TAL  153.43  TAP  311.57 
24.56  ETS  17.78  TAE  160.70  ETE  317.41 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

71.17 

23 

4 52 

4022.21 

-22.13 

100.83 

3 

53  34 

3114.21 

-22.12 

71.17 

23 

4 52 

4022.21 

-22.13 

100.03 

3 

53  34 

3114.21 

-22.12 

110.00 

4 

49  46 

2942.26 

-26.71 

110.00  3 11  47  3242.16 

differential  CORRECTIONS 

-17.68 

TDE-1 .2507 

TRA- 

1.7527 

TC3  .1641 

BAU  .0737 

ROC  .0299 

RRA 

.1437 

RC3  -.1773 

FAU  .05298 

FOE  3.4236 

FRA 

3.5502 

FC3-2.0094 

BSP  9614 

BOE  1 .2510 

BRA 

1.7586 

BC3  .2415 

FSP  -1732 

RAO  €567,9  VEL  12.008  PTH  2.14  VHP  5.474 
INJ  LONC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


170.97 

102.97 
170.57 
102.97 

91.89 

110.42 


245.44 

245.43 

245.44 
245.43 
247.68 
242.94 


64.09 

64.06 

64.09 

64.08 

67.83 

60.26 


24  11  54 
4 45  29 
24  M 54 

4 45  29 

5 38  48 

4 5 49 


LAUNCH  DATE  DEC  2 1968 
HELIOCENTRIC  CONIC 

RL  147.47  LAL  -.00  LOL  69.89  VL  87.500 

RP  108.33  LAP  1.44  LOP  231.28  VP  37.903 

RC  51.091  CL  27.06  CP  -8.65  TAL  90.28 

PLANETOCENTRIC  CONIC 

C3  22.374  VHL  4.730  OLA  34.84  RAL  12.23 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
68.79  22  46  41  4060.80  -23.06 

111.21  4 3 95  3069.92  -23.05 

68.79  22  46  41  4060.80  -23.06 

111.21  4 3 59  3065.92  -23.05 

68.79  22  46  41  4060.80  -23.06 

1 11.21  4 3 59  3069.92  -23.05 

DIFFERENTIAL  CORRECTIONS 
TOE-1.2673  TRA-1.6817  TC3  .J926  BAU  .0B34 

ROE  .1006  RRA  .1815  RC3  -.2017  FAU  .05T6T 

FOE  3.8933  FRA  3.7622  FC3-2.2313  BSP  97j7 

BOE  1.2713  BRA  1.6914  BC3  .2789  FSP  -1932 


CAL 

CAP 

TAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2939.0  SCR  269.7  SC3  590.1 
RRT  -.7995  RRF  .8301  RTF  -.9639 
sea  2951.4  R23  -.1467  R13  .9645 

SCI  2946.2  SC2  175.0  THA  176.00 

FLICHT  TIME  148.00 

DISTANCE  382.361 

5,79  ATt  85.49  HCA  161.34  SMA  127.17 

-6,71  ATP  ^.28  TAL  153.51  TAP  314,85 

27.39  ETS  19.24  TAE  159.28  ETE  317.03 


ARRIVAL  DATE  APR  27  1969 


ECC  .19229  INC  4.3312  Vl  30.211 
RCA  102.42  APO  151.18  V2  34.994 
TAC  119.82  ETC  169.73  CLP  -23.60 

DPA  .55  RAP  26,47  ECC  1.3756 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

3422.2  -25.43  163.02 

2514.2  -25,42  95.42 

3422.2  -25.43  163.02 

25J4.2  -25.42  95.42 

2542.3  -29.40  83.76 

2642.2  -21.50  103.38 

ORBIT  DETERMINATION  ACCURACY 
ST  1680.0  SR  71.8  S$  2073.0 

CRT  -.8350  CRS  -.7708  CST  .9939 

USA  2665.0  MSA  150.2  SSA  8.2 

ELI  1681.1  EL2  39-5  ALF  177.95 

ARRIVAL  DATE  APR  29  1969 


ECC  .18781  INC  4.5114  Vl  30.211 
RCA  103.29  APO  151.05  V2  34.980 
TAC  120.04  ETC  170.71  CLP  -26.09 


RAO  6567.9  VEL  11.990  PTH  2.M  VHP  5.195 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
174,08  244.56  63.12  2 3 54  21 

99.69  244.55  63.11  4 55  1 

174,08  244.56  €3.12  23  54  21 

99.69  244,55  63,11  4 55  1 

174,08  244.56  63.12  23  54  21 

99.69  244.55  63.11  4 55  1 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2$24.0  SCR  350.7  SC3  652.7 
RRT  -.8646  RRF  .9281  RTF  -.9657 
see  2945.0  «23  -.IT94  R15  .9668 

SCI  2939.8  SC2  175.2  THA  174.06 


DPA 


-.66  RAP  27.75  ECC  1.3602 


CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

3460.8 

-26,47 

166.53 

2465.9 

-26.46 

92.14 

3460.8 

-26.47 

166.53 

2465.9 

-26.46 

92.14 

3460.8 

-26.47 

166.53 

2465.9 

-26.46 

92.14 

ORBIT  DETERMINATION  ACCURACY 
ST  1706. 2 SR  146.1  SS  2224.0 

CRT  -.9900  CRS  -.9710  CST  .9940 

LSA  2003.5  MSA  150.5  SSA  6.0 

ELI  1712.3  El2  19.7  ALF  175.15 


315 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  DEC  Z J 968 


Flight  time  150.00 


ARRIVAL  DATE  MA^  J 1969 


HELIOCENTRIC  CONIC 
RL  147,47  LAL  '.00  LOL  69.89 
ffP  108.38  LAP  1.27  LOP  e34.47 
PC  52.697  Cl  28.89  CP  -10.95 

planetocentric  conic 

C3  22.204  VHL  4.712  OLA  36.39  RAl 
LNCH  A7MTH 
66.12 
113.88 
66.12 
113.88 
66.12 
113.88 

OIFFERENTIAL  CORRECTIONS 
TOE-1.2938  TRA-1.6065  TC3  .2060 
ROE  .2014  RRA  .2380  RC3  -.2372 
FOE  4.3758  FRA  3,9630  FC3-2.4225 
0OE  1.3094  8RA  J ,6240  8C3  .3142 


DISTANCE  388.984 

VL  27.550  CAL  5.58  A/L  85.24  HCA  164.54  SMA  127.51  ECC  .18372  INC  4.7626  VI  50.211 

VP  37.528  CAP  -6.16  A7P  94.59  TAL  153.60  TAP  318.14  RCA  104.08  APO  150.93  V2  34.967 

7AL  51.26  ZAP  30.58  ETS  21.33  7AE  157.57  ETE  314.96  ZAC  IZt  .SO  ETC  172.16  CLP  -28.73 


11.01  RAO  6567.9  VEL  11.983  PTH  2.14 


4.943  OPA  -2.56  RAP  29.16  ECC  1.3654 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  Z LAT 

INJ  2 LONG 

22  26  55 

4103.49 

-24.06 

178.05 

243.75 

61.83 

23  35  19 

3503.5 

-27.62 

170.51 

4 13  55 

3019,52 

-24.04 

96.57 

243.74 

61.82 

5 4 14 

2419.5 

-27.61 

89.03 

22  26  55 

4103,49 

-24 .06 

178.05 

243.75 

61.83 

23  35  19 

3503.5 

-27.62 

170. 5J 

4 13  55 

3019.52 

-24.04 

96.57 

243.74 

61.82 

5 4 14 

2419.5 

-27.61 

89.03 

22  26  55 

4103.49 

-24.06 

178.05 

243.75 

61 .83 

23  35  19 

3503.5 

-27.62 

170.51 

4 13  55 

3019.52 

-24.04 

96.57 

243.74 

61 .82 

5 4 14 

2419.5 

-27.61 

89.03 

SAU  .0933 
FAU  .06213 
BSP  9720 
FSP  -2135 


LAUNCH  DATE  OEC  2 1968 


^CLIOCENTRIC  CONIC 


RL 

147.47 

LAL 

-.00 

La 

69.89 

VL 

27.596 

gal 

RP 

106.42 

LAP 

1.09 

LOP  237.66 

VP 

37.549  MP 

RC 

54.398 

CL 

31 .28 

OP 

-14.44 

ZAL 

52.57 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

22.478 

VHL 

4.741 

DLA 

38.40 

RAL 

9,36 

RAD 

MIO-COUR5C  fiSGjnCN  ACCURACV 
SOT  289?7y  SCR  489.1  SC3  7l9.5 
RRT  -.9178  RRF  .9736  RTF  -.9669 
see  2939.5  R23  -.2071  RI3  .9691 
SCI  2933.2  SC2  191.9  THA  17]. 16 

flight  time  152.00 

DISTANCE  395.586 
5.43  ATL  84.86  HCA  167.73  SMA  1 
-5.62  ATP  95.02  TAL  153.69  TAP  3; 


ORBIT  DETERMINATION  ACCURACY 


LNCH  AZMTH  LNCH  TIME 


62.90  22  3 46 

117.10  4 23  54 

62.90  22  3 46 

117.10  4 23  54 

62.90  22  3 46 

117.10  4 23  54 

DIFFERENTIAL  CORRECTIONS 
TDE-1.3364  TRA-1.522J  TC3  .2073 
ROE  .3600  RRA  .3237  RC3  -.2895 
FOE  5.0087  FRA  4.0997  FC3-2.5390 
6DE  1.3840  BRA  1.5561  6C3  .3561 


L-I  TIME 
4154.96 
2974 .00 
4154.96 
2974 .00 
4154.96 
2974 .00 


INJ  LAT 

-25.16 

-25.15 

-25.16 

-25.15 

-25.16 

-25.15 

BAU  .1070 
FAU  .06592 
BSP  9734 
FSP  -2331 


IHJ  LONG 
182.92 
93.54 
182.92 
93.54 
182.92 
93.54 


VEL  J1.W4  PTH  2.14 
INJ  RT  ASC  IHJ  AZMTH 


243.03 
US. 02 
243.03 

243.02 

243.03 
243.02 


59.98 

59.97 

59.98 

59.97 

59.98 
59.97 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2855.9  SCR  716.8  SC3  784.3 
RRT  -.9419  RRF  .9913  RTF  -.9677 
see  2944.4  R23  -.2191  R13  .9721 

SCI  2935.1  SC2  234.2  THA  166.6! 


iWP  4 . 732 
INJ  TIME 
23  13  1 

5 13  28 

23  13  1 

5 13  28 
23  13  I 
5 13  28 


ST 

1733.5 

SR 

267.7 

SS 

2398 . 5 

CRT 

-.9996 

CRS 

-.9959 

CST 

.9941 

LSA 

2967.5 

MSA 

152.6 

SSA 

5.3 

Eli 

1754.0 

EL2 

7.6 

alf 

171 .22 

arrival 

DATE 

MAV 

3 1969 

ECC 

.18003 

INC 

5.1405 

VI 

30.21 1 

RCA 

104.81 

APO 

150.83 

V2 

34.954 

ZAC 

122.72 

ETC 

174.44 

CLP 

-31 .53 

OPA 

-5.62 

RAP 

30.89 

ECC 

1.3699 

RO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3555.0 
2374  .0 
3555.0 
2374  .0 

3555.0 

2374.0 


'28.95 

-28.94 

-28.95 

'28.94 

'28.95 

'28.94 


175.42 

86.04 
175.42 

86.04 
175.42 

86.04 


ORBIT  determination  ACCURACV 


ST 

1761 .8 

SR 

460.2 

SS 

2593.3 

CRT 

-.9967 

CRS 

-.9996 

CST 

.9942 

LSA 

3164.9 

MSA 

157.0 

SSA 

3.9 

ELI 

1820.6 

EL2 

36.0 

ALF 

165.40 

LAUNCH  date  OEC  2 1968 


Flight  time  154.00 


ARRIVAL  DATE  MAT  5 1969 


heliocentric  CONIC 


RL 

147 

.47 

LAL 

'.00 

La 

69 

.89 

VL 

27. 

637 

gal 

RP 

108 

.45 

LAP 

.91 

LOP 

240 

.85 

VP 

37. 

568 

GAP 

RC 

56. 

186 

GL 

34.73 

GP 

-20, 

.21 

ZAL 

54 

.55 

ZAP 

PLANETOCENTfflC  CONIC 


DISTANCE  402.166 

5.30  A7L  84.22  HCA  170.92  SMA  128.09  ECC  .17670  INC  5.7787  \Ti  30.211 
'5.10  AZP  95.71  TAL  153.78  TAP  324,70  RCA  105.46  APO  150.73  V2  34.942 
39.30  ETS  29.10  ZAE  150.79  ETE  304,93  ZAC  123.58  ETC  178.36  CLP  -34.45 


C3  23.649 

VHL 

4.863 

DLA  41.28 

RAl  6.82 

RAO  6568 

.0  VEL  12.043 

PTH  2.15 

VHP  4, 

.604 

OPA  -10.81 

RAP  33.44 

ECC 

1 .3892 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.61 

21 

33  51 

4223.37 

-26.39 

189.53 

242.43 

57.03 

22  44 

14 

3623.4 

-30.53 

182.16 

121 .39 

4 

33  35 

2930.34 

-26.37 

90.69 

242.41 

57.02 

5 22 

26 

2330.3 

-30.52 

83.32 

58.61 

21 

33  51 

4223.37 

-26.39 

189.53 

242.43 

57.03 

22  44 

14 

3623.4 

-30.53 

182.16 

121.39 

4 

33  35 

2930.34 

-26.37 

90.69 

242.41 

57.02 

5 22 

26 

2330.3 

-30.52 

83.32 

58.61 

21 

33  51 

4223.37 

-26.39 

189.53 

242.43 

57.03 

22  44 

14 

3623.4 

-30.53 

182.16 

121.39 

4 

33  35 

2930.34 

-26.37 

90.69 

242.41 

57.02 

5 22 

26 

2330.3 

-30.52 

83.32 

OIFFERENTIAL  CORRECTIONS 

MIO-COORSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1  .4205 

TRA- 

1.4231 

TC3  .1929 

BAU  .1305 

SCT  2795. J SCf»  jj(jr.2  SC3  827.5 

ST  1802.5 

SR  790.6 

SS 

2799.9 

ROC  .6458 

RRA 

.4554 

RC3  -.3648 

FAU  .06740 

RRT 

-.9520  RRF  . 

.9972  RTF 

.9678 

CRT  -.9943 

CRS-1 .0000 

CST 

.9942 

FOE  5.7524 

FRA 

4.0360 

FC3-2.4672 

BSP  9959 

see 

3004,8  R23 

.2069  R13  . 

.9770 

LSA  3418.5 

MSA  164.6 

SSA 

2.5 

BOE  1.5604 

BRA 

1 .4942 

BC3  .4127  FSP  -2487 

SCI 

2988.2  SC2  315.5  THA  159.18 

ELI  1966.7 

EL2  77.0 

ALF 

156.40 

LAUNCH  DATE  OEC  2 1968 


flight  time  156.00 


ARRIVAL  DATE  MAT  7 1969 


HELIOCENTRIC  CONIC 

Rl  147.47  LAL  -.00  LCL  69.89  VL  27.673 

RP  108.49  LAP  .73  LOP  244.03  VP  37,583 

RC  58.051  CL  40.55  CP  -31.10  ZAL  58.12 

PLANETOCENTRIC  CONIC 

C3  27,432  VHL  5.238  OLA  45.97  RAL  1.98 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  L4T 

52.14  20  48  41  4328.99  -27,44 

127.86  4 40  7 2897.96  -27,43 

52.14  20  48  41  4328.99  -27.44 

127.86  4 40  7 2897.96  -27.43 

52.14  20  48  41  4328.99  -27.44 

127.86  4 40  7 2897.96  -27,43 

OIFFERENTIAL  CORRECTIONS 
TOE-1.6559  TRA-1.3076  TC3  .1437  BAU  .1706 
ROE  1.2887  RRA  ,6499  RC3  -.4425  FAU  .05947 

FOE  6.4643  FRA  3.4184  FC3-J .8768  BSP  10708 

0OE  2.0983  BRA  1 .4602  BC3  .4652  FSP  -2382 


DISTANCE  408.722 

CAL  5.18  AZL  S2.90  HCA  174.10  SMA  128.34 

GAP  -4.59  AZP  97.06  TAL  153.87  TAP  327.97 

ZAP  47,03  ETS  36.84  ZAE  141.60  ETE  297.59 

RAD  6568.2  VEL  12.199  PTH  2.19  VHP  4.735 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

199.86  241.87  51.54  22  0 50 

88.63  241.86  51.54  5 28  25 

199.86  241.87  51.54  22  0 50 

88.63  241.86  51.54  5 28  25 

199.86  241.87  51.54  22  0 50 

88.63  241.86  51.54  5 28  25 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2746.0  SCR  1802,4  SC3  786,3 
«?T  -.9555  RRF  .9989  RTF  -.9676 
see  3284,7  R23  -.1653  R13  .9861 

SCI  3253.9  SC2  448.8  THA  J 47. 20 


ECC 

.17373 

INC 

7.0966 

VI 

30.211 

RCA 

106 

.05 

APO 

150.64 

V2 

34 . 929 

ZAC 

123 

-99 

ETC 

186.12 

CLP 

-37.24 

OPA 

-20 

.62 

RAP 

38.39 

ECC 

1 .4515 

PO  CST 

TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3729.0  -32.22  192.87 

229B.0  '5Z.ZI  81.65 

3729.0  -32.22  192.87 

2298.0  -32.21  81 .65 

3729.0  -32.22  192.87 

2298.0  -32.21  81.65 

ORBIT  DETERMINATION  ACCURACY 

ST  1913.8  SR  1442.8  SS  2967.7 

CRT  -.9935  CRS  -.9999  CST  .9946 

LSA  3810.6  MSA  176.2  SSA  J .3 

ELI  2393.1  El2  131.7  ALF  143.04 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTOR<ES  ( VOL  4.  1968-69) 


LAUNCH  DATE  DEC  2 1968 


flight  time  158.00 


arrival  date  MAV  9 1969 


heliocentric  conic 


RL 

U7.47 

LAL 

-.00 

LOL 

69.89 

VL 

27.706 

gal 

RP 

108.53 

LAP 

.54 

LOP 

247.21 

VP 

37.596 

GAP 

RC 

59.985 

CL 

52.75 

CP 

-55.42 

7AL 

66.76 

TAP 

planetocentric  conic 


C3  47.528 

VHL  6.894 

DLA  54.58 

RAL  347.88 

RAO  6568.8 

VEL  12.996 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

41.17 

19  17  7 

4550.78 

-24.39 

229.10 

239.09 

138.83 

4 19  12 

2952.78 

-24.37 

90.86 

239.07 

41.17 

19  17  7 

4550.78 

-24.39 

219.10 

239.09 

1 38  .'83 

4 19  12 

2952.78 

-24.37 

90.86 

239.07 

41.17 

19  17  7 

4550.78 

-24.39 

219.10 

239.09 

138.83 

4 19  12 

2952.78 

-24.37 

90.86 

239.07 

distance  AJ5.24A 

5.08  A7l  78.53  HCA  177.27  SMA  128.57  ECC  .l7m  INCH  .4716  VI  30.211 

-4.10  A7P  101.46  TAL  153.93  TAP  331 .20  RCA  106.57  APO  150.57  V?  34.917 

63.15  ETS  51.64  7AE  118.76  ETE  294.75  7AC  120.94  ETC  205 . 78  ClP  -37.27 

PTH  2.37  VHP  6.423  DPA  -41.23  RAP  53.83  ECC  1.7822 

INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


OIFFERENTIAl  CORRECTIONS 


TC3 

.0396 

BAU 

.2006 

RC3 

-.3133 

FAU 

.02439 

FC3 

-.4443 

BSP 

13655 

BC3 

.3157 

FSP 

-1461 

LAUNCH  DATE  DEC  2 1968 

' HELIOCENTRIC  CONIC 

RL  147.47  LAL  ".00  LOL  69.89 

RP  108.57  LAP  .36  LOP  250.39 

RC  61.981  GL  -63.11  CP  75.39 

Planetocentric  conic 
C3  317.857  VHL  17.829  OLA  -55.1?  RAL 


VL  27.735 
VP  37.606 
7AL  81 .41 


gal 

GAP 

7AP 


39.52 

39.51 

39.52 

39.51 

39.52 
39.51 

MIO-COORSE  EXECUTION  ACCURACY 
SCT  2904.8  SCR  2921.1  SC3  444.3 
RRT  -.9559  RRT  .9976  RTF  -.9738 
see  4119.5  R23  -.0795  R13  .9968 

SCI  4073.9  SC2  611.7  THA  134.83 

FLICHT  TIME  160.00 

DISTANCE  421.951 
4.95  A7L  125.13  HCA  180.62  SMA 
-3.57  A2P  54.87  TAL  154.14  TAP 
83.94  ETS  212.51  7AE  85.72  ETE 


20  32  58 
5 8 25 

20  32  58 
5 8 25 

20  32  58 
5 8 25 


3950.8 

2352.8 

3950.8 

2352.8 

3950.8 

2352.8 


-30.44 

-50.43 

-30.44 

-30.43 

-50.44 

-30.43 


215.62 
85.38 

213.62 
85.38 

213.62 

85.38 


0R8IT  OE TERMINATION  ACCURACY 


37.63  RAO  6571.8  VEt  20.956  PTH 


LNCH  A7NTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

40.45 

20  35  21 

2277.11 

4.53 

64.76 

304.45 

145.05 

139.55 

19  37  52 

669.85 

4.55 

295.50 

304.48 

145.05 

40.45 

10  35  21 

2277.11 

4.53 

64.76 

304.45 

145.05 

139.55 

19  37  52 

669.85 

4.55 

295.50 

304.48 

145.05 

40.45 

10  35  21 

2277.11 

4.53 

64.76 

304.45 

145.05 

139.55 

19  37  52 

669.85 

4,55 

295.50 

304.48 

145.05 

DIFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURAC 

3.19  VHP  24.149 
INJ  TIME 
11  23  18 
19  49  2 
11  13  18 
19  49  2 
11  13  18 
19  49  2 


TOE  2.0508  TRA-5.4520  TC3  -.1918 
ROE  .7200  RRA  5.7463  RC3  .1906 
FOE  -.2351  FRA  1.8018  FC3  .0618 
0OE  2.1736  eRA  7.9211  6C3  .2704 

launch  date  dec  2 1968 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  108.60  LAP  .17  LOP  253.57 

RC  64.032  CL  -18.84  CP  49.63 

Planetocentric  conic 
C3  15.202  VHL  3.899  OlA  -7.70 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  9 37  1 1909.81 

90.00  19  39  5 5035.96 

100.00  10  54  40  1659.35 

100.00  21  4 8 4761,65 

110.00  11  54  27  1472.17 

1 10.00  22  20  51  4521.60 

differential  CORRECTIONS 
TOE  -.4463  TRA-2.2747  TC3  .1653 

ROE  -.4147  RRA-2.1594  RC3  1 .4600 

FOE  1.0247  FRA  4.8438  FC3-3.3400 

BOE  .6093  BRA  2.5076  BC3  1.4693 

EAUNCH  DATE  DEC  2 1968 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 

RP  108.64  LAP  -.02  LOP  256.74 

RC  66.131  CL  1.31  CP  32.83 

Planetocentric  conic 


BAU  1.1491 
FAU- .02270 
BSP  15486 
rsp  -311 


VL  27.760  CAL 
VP  37.614  CAP 
7AL  47.42  7AP 


SCT  3211.6  SCR  3312.3  SC3  89.9 
RRT  -.9619  RRF  .9896  RTF  -.9910 
5CB  4613.7  R23  .0087  R13  1.0000 

SCI  4569.6  SC2  636.3  THA  134.08 

flight  time  162.00 

DISTANCE  428.312 
4.90  A7L  92.61  HCA  183.69  SHA  1 
-3.13  A7P  87.40  TAL  154.09  TAP  3 
64.05  ETS  328.27  7AE  132.49  ETE 


RAL  30.47 
INJ  LAT 
-11.20 
23.44 
-12.15 
24.46 
-14.66 
27.18 

BAU  .2966 
FAU  .05865 
BSP  12477 
FSP  -2058 


VL  27.782  CAL 
VP  37.620  CAP 
7AL  44 .09  7AP 


RAD  6567.6  VEL  11.687  PTH  2.06  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ 


23.04 

221*99 

4.13 

201.48 

348.47 

182.17 


246.57 
249.51 
246.07 
249.17 
244.62 
248 .09 


116.18 
73.64 
117.52 
72.26 
121 .23 
68.42 


5.148 
TIME 

10  8 51 

21  3 1 

11  22  19 

22  23  30 

12  18  59 

23  36  12 


C3  13.206 

VN.  3, 

.634 

OLA  1 1 .20 

RAL  23.44 

RAO  6567.5 

LNCH  A7MTH 

LNCH  ‘ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 45 

0 

2474 .84 

-24.91 

58.66 

90.00 

21  35 

0 

4408.93 

6.73 

183.69 

100.00 

8 11 

59 

2194.34 

-25.95 

37.73 

100.00 

22  50 

43 

4164.66 

7.67 

165.22 

110.00 

9 32 

59 

1940.88 

-28.69 

17,52 

110.00 

23  46 

12 

3990.88 

10.13 

150.54 

MIO-COURSE  EXECUTION  ACCURACY 
set  2005.0  SCR  3452.8  SC3  67?. 8 
RRT  .9533  RRT  -.9998  RTF  -.9544 
see  3992.8  R23  -.0715  R13  -.9973 
SCI  3957.7  SC2  528.2  THA  60.45 

flight  TIME  164.00 

DISTANCE  434.775 

4.84  A7L  89.83  HCA  186.86  SMA  1 
-2.67  ATP  90.17  TAL  154,11  TAP  3 
60.11  ETS  340.58  7AE  149.08  ETE 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


241 .43 
237.65 

241.13 

237.14 
240.17 
235.64 


103.91 


7 26  15 


62.43  22  4B  29 


105.38 


8 48  33 


61 .02  24  0 7 


109.44 

57.18 


10  5 19 

24  52  43 


DIFFERENTIAL  CORRECTIONS 
TOE  -.4183  TRA  -.9759  TC3  -0924  BAU  .2284 

ROE  -.5463  RRA-I.4167  RC3  1 .2901  FAU  .10056 

FOE  2.9609  FRA  7.0621  FC3-6.5914  BSP  10084 

BOE  .688]  BRA  1.7202  BC3  1.2934  FSP  -3491 


MlO-COURSe  EXECUTION  ACCURACY 
SCT  1702.7  SCR  2608.6  SC3  1138.3 
RRT  .9460  RRT  -.9996  RTF  -.9451 
see  3115.1  R23  -.0980  R13  -.9948 
SGI  3079.8  SC2  467,5  THA  57.46 


ST 

2454.4 

SR 

2751  .4 

SS 

2642.6 

CRT 

-.9951 

CRS 

-.9998 

CST 

.9969 

LSA 

4532.3 

MSA 

188.7 

SSA 

.6 

ELI 

3682.6 

El2 

182.2 

alf 

131 .72 

ARRIVAL 

DATE 

MAY 

II  1969 

ECC 

.16849 

INC35.1318 

VI 

30.211 

RCA 

107.07 

APO 

150.47 

V2 

34.906 

7AC 

85.33 

ETC 

50.09 

CLP 

65.28 

DPA 

74.31 

RAP 

242.62 

ECC 

6.2311 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

1677.1 

11.07 

60.52 

69.8 

11.08 

291  .26 

1677.1 

11.07 

60.52 

69.8 

11.08 

291 .26 

1677.1 

11.07 

60.52 

69.8 

11.08 

291 .26 

ORBIT  DETERMINATION  ACCURACY 

ST 

1132.2 

SR 

997.5 

55 

654.1 

CRT 

-.6559 

CRS 

-.8881 

CST 

.9294 

LSA 

1523.4 

MSA 

619.8 

SSA 

.5 

ELI 

1375.9 

El2 

619.6 

ALF 

140.48 

ARRIVAL 

, DATE 

MAY 

13  1969 

ECC 

.16670 

INC 

2.6064 

VI 

30.21 1 

RCA 

107.45 

APO 

150.44 

V2 

34.894 

7AC 

97.64 

ETC 

150.46 

CLP 

-47.52 

OPA 

51  .23 

RAP 

356.39 

ECC 

1 ,2502 

PO 

CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

1309.8 

-7.59 

16.21 

4436.0 

20.97 

214.19 

1059.4 

-8.37 

357.38 

4161  .7 

21  .80 

193.69 

872.2 

•10.42 

341 .94 

3921  .6 

24.00 

174.45 

ORBIT  DETERMINATION  ACCURACY 

ST 

867.1 

SR 

1138.2 

SS 

1169.8 

CRT 

.9572 

CRS 

.9990 

TST 

.9691 

LSA 

1836.3 

MSA 

209.2 

SSA 

3.0 

ELI 

1416.6 

EL2 

201  .6 

ALF 

53.03 

ARRIVAL  date 

MAY 

15  1969 

1 ECC 

.16501 

INC 

.1634 

VI 

30.211 

i RCA 

107.79 

APO 

150.40 

V2 

34.B83 

» 7AC 

104.22 

ETC 

154.62 

CLP 

'53.62 

1 DPA 

36.03 

RAP 

6.86 

ECC 

1 .2174 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

1874.8 

-22.76 

50.66 

3808.9 

2.99 

177.01 

1594.3 

-23.59 

29.73 

3564.7 

3.75 

158.63 

1340.9 

-25.77 

9.56 

3390.9 

5.74 

144.21 

ORBIT  DETERMINATION  ACCURACY 

ST 

810.1 

SR 

1099.6 

SS 

1946.5 

CRT 

.9984 

CRS 

.9992 

CST 

.9997 

LSA 

2377.5 

MSA 

42.2 

SSA 

15.4 

ELI 

1365.3 

EL2 

36.4 

ALF 

53.63 
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EARTH-VENUS  TRAJECTORIES  f VOL.  4.  1968-69  ^ 


LAUNCH  CATE  CEC  Z 196^1  TlICHT  TIME  J66.00  ARRIVAL  CATE  HAr  ]7  1969 

HELIOCENTRIC  CONIC  CISTANCE  A41.22? 

RL  147.47  LAL  -.00  lOl  69.89  VL  27.801  CAL  4.79  A7L  $6.80  HCA  190.03  SMA  129.23  ECC  .16359  INC  1.1965  VI  30,211 

RP  108.67  lap  -.21  LOP  259.91  VP  37.62A  GAP  -2.21  A7P  91.16  TAl  154.11  TAP  344.14  RCA  108.09  APO  150.37  V2  34.873 

RC  68.274  CL  9.12  CP  24.67  7Al  44.89  7AP  61.85  ETS  347.86  7AE  157.31  ETE  77.47  7AC  106.30  ETC  157.50  CLP  -58.73 

PLANETOCENTRIC  conic 

C3  13.347  VHL  3.653  CLA  18.42  RAl  20.37  RAO  6567.5  VEL  11-607  PTH  2.03  VHP  3.471  CPA  28.05  RAP  9.66  ECC  1.2197 


LNCH  A7MTH 

lnch  time 

L-I  time 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

26  27 

2735.71 

-27.89 

77.15 

241 .31 

95.14 

6 12 

3 

2135.7 

-26,88 

68  .62 

90.00 

22 

29  4 

4152.62 

-I  .49 

169.34 

235.78 

61  .72 

23  38 

]7 

3552.6 

-5.26 

162.69 

100.00 

6 

58  5I 

2437.75 

-29.17 

55.07 

241 .16 

96,83 

7 39 

29 

1837.7 

-27.92 

46.49 

100.00 

23 

39  21 

3925.81 

-.36 

152.04 

235.15 

60. n 

24  44 

47 

3325,8 

-4.33 

145 .50 

no. 00 

8 

31  n 

2148.84 

-32.47 

32.52 

240.55 

101  .33 

9 7 

0 

1548.8 

-30.57 

73.82 

no. 00 

0 

27  26 

3787.48 

2.47 

139.78 

233.38 

55.90 

1 30 

34 

3187.5 

-2.02 

1 33.57 

differential  corrections 

MIO- 

■COORSt.  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.3593 

TRA 

-.7677 

TC3  -.0440 

BAU  .1830 

SCT 

1388.8  SCR 

2105.0  SC3  1424.2 

ST 

680.1 

SR  981,9 

SS 

7451  .3 

ROE  -.5243 

RRA* 

■1 .0812 

RC3  1 .0246 

FAU  .12380 

RRT 

.9261  RRF 

-.9991  RTF  - 

.9244 

CRT 

.9996 

CRS  .9987 

CST 

.9975 

FOE  4.5046 

FRA 

8.2810 

FC3-8.0302 

BSP  8321 

SCB  2521.9  R23 

-.1158  R13  - 

.9924 

LSA 

2726.1 

MSA  €2.0 

SSA 

17.3 

BOE  .6356 

BRA 

1.3260 

6C5  1.0255 

FSP  -4368 

SGI 

2482.4  SC2 

444.4  THA 

57.40 

EU 

1194.3 

El2  16.3 

ALF 

55.30 

LAUNCH  DATE  DEC 

2 1968 

flight  TIME 

168.00 

ARRIVAL  DATE 

MAY 

19  1969 

HELIOCENTRIC  CONK  DISTANCE  447.649 

RL  147.47  LAL  -.00  La  69.89  VL  27.817  GAL  4.75  A7L  88.27  HCA  I 93. 21  SMA  129.34  ECC  .16244  INC  1.7329  V|  30.211 

RP  108.70  LAP  -.40  LOP  263-08  VP  37.626  CAP  -1.77  ATP  91.69  TAl  154.09  TAP  347.29  RCA  108.33  APO  150.35  V2  34.862 

RC  70.456  CL  13. J5  CP  19,98  2AL  45.73  7AP  65.59  ETS  352.43  7AE  162.18  ETE  83.84  ?AC  106.47  ETC  159.58  CLP  -63.91 

PLANETOCENTRIC  CONIC 

C3  13.581  VHL  3.685  OlA  22.12  RAl  18.68  RAO  6567.5  VEL  11.6l8  PTH  2.04  VHP  3.235  CPA  23.02  RAP  10.15  ECC  1.2235 
LNCH  A7MTH  LNCH  TIME  t-I  tIHE  TNJ  LAT  INJ  tONC  IHJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

90.00  4 36  35  2897.96  -28.31  88.99  241.33  89.22  5 24  53  2298.0  -28.12  80.33 

90.00  23  5 25  3997.91  -6.44  160.66  235.57  62.37  24  12  3 3397.9  -10.09  153,89 

lOO.OD  61346  2584.58  -29.87  65.92  241.32  9J.17  65651  1984.6  -29.39  57.15 

100.00  0 14  50  3786.53  -5,07  144.38  234.82  60.50  1 17  57  3186.5  -8.96  137.75 

110.00  7 54  53  2268.23  -33.70  41.61  241 .04  96.08  8 32  42  1668.2  -32.49  32.59 

110.00  0 50  13  3675-64  -1.80  133.94  232.79  55.86  1 51  29  3075.6  -6.27  127. 7j 

differential  corrections  MlO-COtWSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.2573  TRA  -.5634  TC3  -.2005  BAU  .1603  SOT  1037.3  SCR  1784. 9 SC3  1629.8  ST  490.4  SR  864.8  55  2785.3 

ROE  -.4753  RRA  -.8914  RC3  .8597  FAU  .14044  RRT  .8731  RRF  -.9981  RTF  -.8703  CRT  .9970  CRS  .9977  CST  .9901 

FOE  5.6885  FRA  9.1157  FC3-8.9528  BSP  6913  SCB  2064.4  R23  -.1217  Rl3  -.9907  LSA  2956.1  MSA  85.0  SSA  10.5 

eOE  .5404  BRA  1.0545  BC3  .8828  FSP  -5039  SCI  2015.2  SC2  447.8  THA  61.56  ELI  993.6  El2  33.1  ALF  60.*$ 


LAUNCH  DATE  DEC  2 196fl  FLIGHT  TIME  170.00  ARRIVAL  CATE  MAV  Zi  1969 

HELfOCENTRIC  CONIC  DISTANCE  454.055 

RL  147.47  LAL  -.00  La  69.89  VL  27.830  CAL  4.73  A7L  87.94  HCA  196.38  SMA  129.43  ECC  .16156  INC  2.0635  VI  30.211 

RP  108.73  lap'  -.58  LOP  266.25  VP  37.627  CAP  -1.33  A7P  91.98  TAl  154.03  TAP  350.41  RCA  10$. S2  APO  150.34  V2  34.853 

RC  72.672  CL  15.61  CP  16.92  7AL  46.34  7AP  70.23  ETS  355.50  7AE  165.07  ETE  95.45  7AC  105.63  ETC  161.18  ClP  -69.30 

PLANETOCENTRIC  CONIC 

C3  15.784  VHL  3.713  CLA  24.38  RAL  17.63  RAO  6567.5  VEL  11-626  PTH  2.04  VHP  3.077  OPA  19.36  RAP  9.56  ECC  I .2269 


lnch  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  C$T  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 59  71 

3017.78 

-27.89 

97.72 

241.23 

84.87 

4 49  39 

2417.8 

-28 . 30 

89.08 

90.00 

73  34  16 

3884.60 

-9.96 

154.20 

735.87 

63.36 

74  39  1 

3284.6 

-13.46 

147.27 

100.00 

5 41  37 

2688.35 

-29.77 

73.63 

241.38 

87.11 

6 26  20 

2088.3 

-79.85 

64  .83 

100.00 

0 38  43 

3689 .26 

-8.29 

138.96 

234.98 

61  .18 

1 40  12 

3089.3 

-12.08 

132.71 

110.00 

7 30  73 

2347.80 

-34.11 

47.79 

241 .40 

92.45 

8 9 31 

1747.8 

-33.39 

38  .67 

110.00 

I 6 21 

3602.57 

-4.59 

130.12 

232.71 

56.09 

2 6 24 

3002.6 

-9.01 

173,87 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.1772 

TRA  -.3512 

TC3  -.3786 

BAU 

.1548 

SCT  684.6  SCR 

1559.3 

SC3  1790.4 

ST 

259.8  SR 

767.3 

SS 

3025 .6 

ROE 

-.4241 

RRA  -.7680 

RC3  .7495 

FAU 

.15320 

RRT  .6944  RRF 

-.9965 

RTF  -.6882 

CRT 

.9744  CRS 

.9963 

CST 

.9570 

FOE 

6.6349 

fra  9.7610 

FC3-9.6220 

BSP 

5656 

see  170370  «23 

-.1005 

R13  -.9914 

LSA 

3129.4  MSA 

100.4 

S$A 

10. 1 

BOE 

.4414 

BRA  .8445 

0C3  .8398 

FSP 

-5583 

SCI  1637,1  SC2 

469.2 

THA  7l .47 

ELI 

803.4  El2 

55.4 

ALF 

71  .54 

I 

LAUNCH 

DATE  1 

DEC  2 1968 

flight  TIME 

172.00 

ARRIVAL 

CATE 

MAY 

73  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  460-439 

Rl  147.47  LAL  -.00  La  69.89  VL  27.840  CAL  4,72  A7L  87.71  HCA  199.55  SMA  129.50  ECC  .16094  INC  2.2893  V|  30.211 

RP  108.76  LAP  -.77  LOP  269-42  VP  37.626  CAP  -.90  A7P  92-16  TAl  153.95  TAP  353.50  RCA  108.66  APO  150.35  V2  34.844 

RC  74.919  CL  17.25  CP  14.74  7At  46.76  7AP  75.39  ETS  357.70  7AE  166.23  ETE  111.45  7AC  104.20  ETC  162.45  CLP  -74 .88 

PLANETOCENTRIC  CONIC 

C3  13.967  VHL  3.737  DLA  25-91  RAl  16.95  RAO  6567.5  VEL  11.634  PTH  2.04  VHP  2.968  OPA  16.39  RAP  8.35  ECC  1.2299 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  I 2$  ZO  3117.65  -27.07  104.91  241  .07  81.35  4 20  18  2517.7  -27.99  96.37 

90.00  0 348  3790.49  -12-78  148.72  236.42  64.52  1 6 59  3190.5  -16.11  141.63 

100.00  5 16  21  2769.44  -29.34  79.62  241.40  83.99  6 2 30  2169.4  -29.86  70.86 

100.00  05829  5613,94  -10.74  134.70  235.36  61.94  1 58  43  3013.9  -14. 4i  127.84 

110.00  7 12  31  2405.97  -34.18  52.33  241.71  89.76  7 52  37  1806.0  -33.84  43.10 

110.00  1 18  48  3550.17  -6.57  127.36  232.85  56.38  2 17  58  2950.2  -10.95  12l .00 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .0391  TRA  -.1285  TC3  -.5752  BAU  .1649  SOT  486.2  SCR  1382.6  SC3  1911 .8  ST  89.8  SR  669.3  SS  3195. J 

ROE  -.3734  RRA  -.6773  RC3  .6704  FAU  .16337  RRT  .0045  RRF  '.^40  RTF  .0103  CRT  -.1952  CRS  .9939  CST  -.3004 

FDE  7.3738  FRAlO.2387  FC-10.1262  BSP  4600  SC6  1465.6  R23  -.0154  R13  -.9940  LSA  3263.8  MSA  HI. 7 SSA  10.2 

BOE  .3755  BRA  .6894  6C3  .8834  FSP  -6035  SCI  1382.6  SC2  486.2  THA  89.90  ElI  669.5  EL2  88.1  AlF  91  .53 
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LAUNCH  CATC  DEC  Z 196fl 

heliocentric  conic 
RL  147.47  LAL  '.00  LOL  69.59 

RP  105.75  LAP  '.95  LOP  272.59 

RC  77.194  CL  15.42  CP  13.06 

planetocentric  conic 
C3  14.146  VHL  3.761  OLA  27.01 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


LAUNCH  GATE  DEC  2 1965 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.59 

RP  105.51  LAP  'I .13  top  275.75 

RC  79.493  CL  19.27  CP  11.69 


Flight  time  i74.oo 


arrival  cate  mat  1969 


VL  27.545  CAL 
VP  37.625  CAP 
7AL  47.03  ZAP 


DISTANCE  466.502 

4 73  AZL  57.55  MCA  202.72  SMA  129.56  ECC  .16056  INC  2.4541  Vl  30.211 

-!48  AZP  92.26  TAL  153.54  TAP  356.56  RCA  105.76  APO  150.56  V2  34.535 

50.55  ETS  359.35  ZAE  165.66  ETE  128.29  ZAC  102.39  ETC  163-45  ClP  -50.60 


RAL  16.51  RAD  6567.6 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

2 59  41 

3210.65 

-25.95 

111.49 

0 29  0 

3703.11 

-15.25 

143.52 

4 55  26 

2537.44 

-25.75 

54.59 

1 15  55 

3551  .55 

-12.71 

131,12 

6 55  54 

2451 .19 

-34.11 

55.56 

1 25  55 

3510,56 

-5.06 

125.26 

VEL  11.642  PTH  2.04  VHP  2.595 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


DPA  13.51  RAP  6.77  ECC  I .2325 


240.55 

237.16 

241.42 

235.59 

242.01 

233.13 


75.24 

65.87 

51.44 

62.72 

57.67 

56.67 


53  12 
30  43 
42  45 
15  6 
39  45 
27  25 


TC3  -.7672 

BAU 

.1660 

RC3 

.6070 

FAU 

.17060 

FC-10.4406 

BSP 

3954 

BC3 

.9941 

FSP 

-6365 

VL  27.554  CAL 
VP  37.621  CAP 
ZAL  47,18  ZAP 


VHL  3.766 

OLA  27.65 

RAL  16.26  RAO  6567.6 

VEL  11.650 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2 26  40 

3312.39 

-24.34 

116.51 

240.52 

0 57  59 

3607.23 

-17.66 

137.67 

236.16 

4 37  20 

2697.64 

-26 .06 

66.93 

24J  .46 

1 32  1 

3497.20 

-14.39 

127.96 

236.54 

6 46  15 

2467.69 

-33.96 

56.72 

242.36 

I 37  35 

3479.73 

-9.21 

123.61 

233.51 

SCT  702.5  SCR  1233.6  SC3  1993.9 
RRT  -.7124  RRF  -.9904  RTF  .7316 
see  1419.8  «23  .1174  P13  -.9641 

SCI  1345.9  SC2  452.1  THA  115.12 

flight  time  176.00 

DISTANCE  473.143 

4.75  AZL  67.42  MCA  205.69  SMA  129.60 

-.06  AZP  92.32  TAL  153.66  TAP  359.55 

66.47  ETS  .61  ZAE  163.71  ETE  M2. 22 

PTH  2.05  VHP  2.555 

INJ  AZMTH  INJ  TIME 


90.00 

90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  .4150  TRA  .3404  TC3-1 .0076 

ROE  -.2750  RRA  -.5445  RC3  .5510 

FOE  8.2655  FRAl 0.7050  FC-10.5142 

eOE  .4979  BRA  .6421  6C3  1.1454 

LAUNCH  DATE  DEC  2 1965 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.59 

RP  105.53  LAP  -1.30  LOP  275.92 

RC  51.513  CL  19.90  CP  10.54 

PLANETOCENTRIC  CCHIC 
C3  14.544  VHL  3.514  OLA  25.49 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
56.71  1 15  23  3552.10 

93.29  2 10  23  3373.92 

100.00  4 20  56  2953.47 

100.00  1 47  31  3447.75 

110.00  6 39  52  2515.55 

110.00  I 45  5 3455.44 

DIFFERENTIAL  CORRECTIONS 
TDE  .6172  TRA  .5793  TC3- I .2295 

ROE  -.2272  RRA  -.49)6  RC3  .5007 

FOE  8.4276  FRA10.6596  FC-10.37ID 

BOE  .6577  BRA  .7597  BC3  1.3275 

LAUNCH  DATE  DEC  2 1968 

HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOt  69.69 

RP  106.65  LAP  -1.47  LOP  262.06 

RC  84.153  GL  20.37  GP  9.54 

PLANETOCENTRIC  CONIC 


75.07 

67,65 

79.25 

63.51 

65.99 

56.93 


3 23  53 

1 58  6 
5 25  37 

2 30  16 
7 29  43 
2 35  35 


BAU  .2201 
FAU  .17410 
BSP  3997 
FSP  -6594 


VL  27.558  CAL 
VP  37.617  CAP 
ZAL  47.22  ZAP 


SCT  1147. 2 SCP  1102.5  SC3  2036.6 
RRT  -.6576  RRF  -.9651  RTF  .9100 
see  1591.1  R23  .1664  R13  -.9737 

sei  1545.6  see  377.0  tha  136.25 

flight  time  175.00 

DISTANCE  479.462 
4.75  AZL  57.32  HCA  209.06  SMA  129.63 

,35  AZP  92.34  TAl  153.50  TAP  2.56 

92.13  ETS  1.59  ZAE  160.59  ETE  152.25 


RAL  16.15 
INJ  LAT 
-21 .47 
-21  .46 
-27.29 
-15.86 
-33.50 
-10.11 

6AU  .2562 
FAU  .17422 
BSP  4775 
FSP  -6675 


VL  27.559  CAL 
VP  37.612  CAP 
ZAL  47. J6  ZAP 


RAO  6567.6  VEL  11.659  PTH  2.05  VHP  2.543 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


135.09 

122.05 

92.90 

125.03 

61.10 

122.30 


239.73 
239.73 
241 .56 
237.29 
242.76 
233.95 


70.51 

70.79 

77.30 

64.33 

54.59 

57.17 


MID-COURSE  EXECUTION  ACCURACV 
set  1649.3  SCR  964.1  SC3  2036.5 
RRT  -.9264  RRF  -.9775  RTF  .9573 
SCB  1920.6  R23  .U55  R13  -.9756 

sei  1694.0  S02  316.5  THA  150.06 

FLIGHT  TIME  160.00 


14  35 
6 37 
10  10 
44  59 
21  50 
42  41 


PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2610.6 

-27.31 

103.09 

3103.1 

-16.41 

136.25 

2237.4 

-29.63 

75  .90 

2951 .5 

-16.27 

124 .14 

1551  .2 

-34.06 

46.62 

2910.6 

-12.39 

1 15.54 

ORBIT  DETERMINATION  ACCURACY 

ST  339.5 

SR  562.7 

SS 

3306.7 

CRT  -.9155 

CRS  .9902 

CST 

-.9644 

LSA  3372.6  MSA  120.7 

SSA 

10.4 

Eli  664.1 

El2  U7.6 

AuF 

119.15 

arrival  cate 

MAY 

27  1969 

ECC  .16043 

INC  2.5600 

VI 

30.21 1 

RCA  106.6) 

APO  150.39 

V2 

34 .827 

ZAC  100.36 

ETC  164.31 

CLP 

'86.39 

CPA  11.49 

RAP  4.96 

ECC 

1 .2359 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

27)2.4 

-26.16 

110.31 

3007.2 

-20.73 

130.17 

2297.6 

-29.26 

80.34 

2697.2 

-17.63 

120.85 

1667.9 

-34.16 

49.48 

2679.7 

-13.50 

117.  M 

ORBIT  DETERMINATION  ACCURACY 

ST  652.4 

SR  501.5 

SS 

3371.5 

CRT  -.9492 

CRS  .9642 

CST 

-.9897 

LSA  3466.1 

MSA  126.2 

SSA 

10.5 

ELI  613.0 

EL2  126.6 

AlF 

142.53 

ARRIVAL  CATE 

MAY 

29  1969 

; ECC  .16053 

INC  2,6503 

Vl 

30. 211 

. RCA  105.62 

APO  150.44 

V2 

34 .520 

f ZAC  96.24 

ETC  164.96 

ClP 

-92.17 

1 CPA  9.37 

RAP  3.12 

ECC 

1 .2394 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2952.) 

-23.59 

127.24 

2773.9 

-23.55 

114 .20 

2353.5 

-25.76 

54.4  1 

2647.6 

-19.19 

117.82 

1916.6 

-34.15 

51  .57 

2655.4 

-14.36 

115.79 

ORBIT  DETERMINATION  ACCURACY 

ST  974 . 1 

SR  424.5 

SS 

3390.1 

CRT  -.9474  CRS  .9742  CST  -.9951 
LSA  3550.1  H5A  134. 7 SSA  10.7 
Eli  1055.2  El2  125.5  AlF  157.22 


arrival  cate  HA^  31  1969 


distance  465.759 

4 63  AZL  07.24  HCA  212.23  SMA  129.64  ECC  .16066  INC  2.7623  Vl  30. ZU 

.76  AZP  92.34  TAL  153.27  TAP  5.50  RCA  106.76  APO  150.49  V2  34.51  3 

97.73  ETS  2.36  ZAE  167.61  ETE  159.14  ZAC  96.14  ETC  165.46  CuP  -97.64 


83.45 

96.55 

100.00 

100.00 

110.00 

110.00 


3 5 


OLA  29.00 

RAL  16.16 

RAO  6567.6 

VEL  11.669 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3641.57 

-21.76 

141.79 

240.13 

3291 .29 

-21.75 

116.09 

240.12 

3007.75 

-26.42 

96. 7D 

241.70 

3400.64 

-17.23 

122.20 

236.17 

2544.61 

-33.62 

63.12 

243.24 

3436.34 

-10.61 

121.27 

234.54 

1 51  44 
DIFFERENTIAL  CORRECTIONS 
TDE  .BZIO  TRA  .5161  TC3-1 .4444  BAU  .2993 

ROE  -.1804  RRA  -.4443  RC3  .4560  FAU  .17163 

FOE  8.3950  FRA10.5105  FC-10.0535  BSP  €001 

60E  ^5406  BRA  .9292  BC3  1.5146  FSP  -6655 


PTH  2.05  VHP 
INJ  AZMTH  INJ 
70,34 
70.32 
75.45 
65.19 
53.40 
57.37 


2.659 
TIME 

1 49  26 

3 31  55 

4 55  34 

2 59  46 

7 15  41 
2 49  1 


set  2)59.5  SCR  576.6  SG3  2002.6 
RRT  -.9356  RRF  -.9665  RTF  .9750 
SOB  2330.9  R23  .1064  R13  -.9513 

SCI  2312.9  S02  289.0  THA  156.56 


OPA  7.43  RAP  1.27  ECC  1.2432 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3041.9  -24.24  133.95 

2691.3  -24.23  105.24 

2407.7  -26.15  55.33 

2600.6  -20.44  114.57 

1944.6  -34.16  53.92 

2836.3  -15.04  114.72 

ORBIT  DETERMINATION  ACCURACY 

ST  1293.2  SR  352.2  55  3365.0 

CRT  -.9314  CRS  .9565  CST  -.9970 

LSA  3619.4  MSA  140.5  SSA  10.9 

ELI  1334.5  El2  124.2  AlF  165.64 
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JPU  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 t968-69  » 


LAUNCH  CATE  DEC  Z 1968 

heliocentric  conic 
f?L  1A7.47  LAL  -.do  LOl  69.89 
f^P  108.87  lap  -1.64  LOP  2B5,Z4 
PC  86.508  Cl  20.70  OP  8.65 

PLANE TOCENTRIC  CONIC 
C3  15.046  VHL  3.879  ClA  29.41 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
81.70  0 35  16  3690.60 

98.30  2 51  28  3250.57 

100.00  3 49  45  3063.97 

100.00  2 19  40  3352.44 

110.00  6 28  11  2567.61 

1 10.00  1 57  44  3421 .56 

CirrEPENTJAL  COffPECTIONS 
TCE  1.0206  TRA  1.0468  TC3-1 .6466 
ROE  -.1354  RRA  -.4021  PC3  .4152 
FCE  8.2090  FRAI0.1957  FC3-9.5683 
BCE  I .0295  BRA  1.1214  6C3  1.6982 

LAUNCH  CATE  DEC  2 1968 


FlICHT  time  182.00 
distance  492.034 


arrival  cate  JUN  2 1969 


VL  27.859 
VP  37.606 
7Al  47.06 

RAl  16.27 
INJ  LAT 
-21 .96 
-21 .95 
-25.40 
-18.59 
-33.42 
-11.35 

8AU  .3416 
Eau  .16630 
BSP  7431 
FSP  -6529 


CAL 

CAP 


RAC  6567.6 
INJ  LONG 

145.47 
113.16 
100.57 
119.26 

64.88 

120.47 


azl 

87. 

.17 

HCA 

215 

.39 

SHA 

129.64 

ECC 

.16143 

INC 

2.8321 

VI 

30.211 

ATP 

92. 

.31 

tal 

153. 

.01 

TAP 

8,40 

RCA 

1D8 

.71 

APO 

150 

.56 

V2 

34.807 

ETS 

2. 

.96 

TAE 

154 

.17 

ETE 

163.88 

TAC 

94 

.15 

ETC 

165 

.83 

CLP- 

'103.34 

VEL 

11 .680 

PTH 

2 

.05 

VHP 

2.900 

CPA 

5 

.66 

RAP 

359 

.54 

ECC 

1 .2476 

INJ 

RT  ASC 

INJ 

f A7MTH 

INJ 

TIME 

PO  1 

CST 

TIM 

INJ 

1 2 i 

LAT 

INJ 

2 LONG 

240.63 

240.62 

241.86 

239.18 
243.81 

235.18 


69.93 

69.91 

73.69 

66.16 

82.38 

57.54 


36  46 
45  39 
40  49 
15  33 
JO  58 
54  45 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2656.1  SCR  ^.2  »3  1935.9 
~ ,928i  .9831 

see  2768.3  R23  .0755  ^13  -.985^ 

SCI  2754.1  SG2  ^.2  THA  164,59 

flight  time  184.00 


3090.6 

2650.6 
2464.0 
2752.4 

1967.6 

2821 .6 
ORBIT  CETERMInA 
ST  1599.2  SR 
CRT  -.8974  CRS 
L5A  3679.3  MSA 
ELI  1619.9  EL2 


24.49 
24.48 
27.39 
21  .65 
34.12 
15.55 


137.63 
105.32 
92.33 
in  .81 
55.70 
113,89 


TIOl  ACCURACY 
286.2  SS  3304,4 
•9239^C5T  -.9979 
145.9  sSa  ll.Q 
124.7  ALF  170,8? 


ARRIVAL  date  JUN  4 1969 


HELIOCENTRIC  CONIC 


DISTANCE  498.287 


RL  147.47 

LAL  -.00 

LOL  69.89 

VL  27.857 

gal  4.97 

ATL  87.  U 

HCA 

218.56 

SMA 

129.62 

tee  .16221 

INC  2.8899 

VJ 

30.21 1 

RP  108.89 

LAP  -1 .80 

LOP  288.41 

VP  37.600 

GAP  1.57 

ATP  92.26 

tal 

152.71 

TAP 

11  .27 

RCA  100.60 

APO  150.65 

V2 

34 .802 

RC  88.877 

CL  20.92 

CP  7.86 

tal  46.86 

TAP  tOB,4d 

ETS  3.43 

TAE 

150.75 

ETE 

167.21 

TAC  92 . 35 

ETC  166.08 

CLP 

'-108.60 

PLANETOCENTRIC  CONIC 

C3  15.351 

VHL  3.918 

DLA  29 . 74 

RAL  16.47 

RAO  6567.6 

VEL  11.693 

PTH 

2.06 

VHP 

2.963 

OPA  . 4 .09 

RAP  357.97 

ECC 

1 .2526 

= 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CSf  TIM 

INJ  2 lAT 

INJ 

2 LONG 

E 

80.52 

0 26  53 

3724.56 

-22.08 

148.04 

241.24 

69.56 

1 

28  57 

3124.6 

-24 .67 

140  .20 

= 

99.48 

3 1 29 

3225.60 

-22.07 

111.36 

241.23 

69.55 

3 

55  15 

2625.6 

-24.66 

103.53 

100.00 

3 31  5 

3130.99 

-24  .04 

105.09 

241.98 

7j  .68 

4 

23  16 

2531 .0 

-26.32 

97.03 

100.00 

2 39  57 

3294.41 

-20.14 

115.65 

240.42 

€7.43 

5 

34  52 

2694.4 

-23.03 

108.04 

110.00 

6 24  23 

2587.64 

-33.23 

66.4] 

244.48 

81.49 

7 

7 30 

1987.6 

-34.05 

57.26 

* 

110.00 

2 3 9 

3410.53 

-11.75 

119.87 

235.89 

57.67 

3 

0 0 

2810.5 

-15.94 

113.26 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  4CCUPACT 


OROTT  determination  ACCURACY 


TOE  1.2128 

TRA 

1. 2701 

TC3-I .8297  3AU 

.3854 

SOT  3126.8  SCR 

696.0  SG3  1841.7 

ST 

1886.6 

SR 

229.3 

SS 

3219.3 

5 

ROE  -.0929 

RRA 

-.3651 

RC3  .3782  FAU 

.15863 

RRT  - 

.9104  RRT 

-.9290  RTF 

.9873 

CRT 

"-^8318 

CRS 

.8619 

CST 

-.9984 

= 

FOE  7.9037 

FRA 

9.7865 

FC3-8.9463 

BSP 

8902 

SC6  3203.3  R23 

.0551  R13  - 

.9885 

LSA 

3735.3 

MSA 

150.8 

S5A 

n .1 

- 

80E  1 .2164 

BRA 

1 .3215 

BC3  1 .8684 

FSP 

-6302 

SCI  3190.8  SG2 

282.1  THA  168.45 

ELI 

1896.3 

El2 

126.6 

ALF 

174 .20 

- 

LAUNCH  DATE  DEC 

2 1968 

flight  time 

186.00 

ARRIVAL  DATE 

JUN 

6 1969 

zr 

HELIOCENTRIC  CONIC 

DISTANCE  504 

.518 

-■ 

RL  147.47 

LAL 

'.00 

LOL  69.89 

VL 

27.853 

CAL  5.06 

ATL  87.06  HCA  221 .72 

SMA  129.60 

ECC 

.16322 

INC 

2.94 II 

VI 

30.211 

- 

RP  108,90 

LAP 

-1 .96 

LOP  291.57 

VP 

37,593 

GAP  1.97 

ATP  92.20  TAl  152.38 

TAP 

14 

.10 

RCA 

108.44 

APO 

150.75 

V2 

34.797 

RC  91.256 

CL 

21  .06 

CP  7.15 

TAL 

46.60 

TAP  113.39 

ETS  3.80  TAE  147.46 

ETE  169 

t.59 

TAC 

90.78 

ETC 

166.24 

CLP 

-113.58 

PLANETOCENTRIC  CONIC 

— 

C3  15.697 

VHL 

3.962 

DLA  30.00 

RAL 

16,76 

RAO  6567.6 

VEl  11.708  PTH  2.06 

VHP 

3. 

048 

OPA 

2,70 

RAP 

356.61 

ECC 

1 .2583 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

— 

79,66 

0 

21  32 

3750.36 

-22.15 

149.98 

241.95 

69.24 

1 24 

2 

3150.4 

24.77 

142.16 

— 

100.34 

3 

9 9 

3209.86 

-22.14 

110.21 

241.94 

69.22 

4 

2 

38 

2609.9 

- 

24.76 

102.39 

_ 

79.66 

0 

21  32 

3750.36 

-22.15 

149.98 

241.95 

69.24 

1 24 

2 

3150.4 

- 

24.77 

142.16 

100.34 

3 

9 9 

3209.86 

-22.14 

110.21 

241.94 

69.22 

4 

2 

38 

2609.9 

- 

24.76 

102.39 



110.00 

6 

21  44 

2605.39 

53.05 

67.76 

245.24 

80.72 

7 

5 

9 

2005.4 

- 

33.98 

58.64 

110.00 

2 

8 7 

3402.83 

12.03 

119.45 

236.68 

57.76 

3 

4 

50 

2802.8 

- 

16.21 

112.82 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.3963 

TRA 

1.4864 

TC3-1.9870 

BAU 

.4232 

3566^.T 

624.2  SG3  1734.8 

ST 

2152.8 

SR 

184.2 

SS 

31  19.8 

■ 

ROE  -.0536 

RRA 

-.3331 

RC3  .3440 

fau 

.14072 

RRT 

,8832  RRF 

-.8996  RTF 

.9896 

CRT 

-.7090 

CRS 

.7446 

CST 

-.9986 

FOE  7.5254 

FRA 

9.3255 

FC3-8 .2024 

BSP 

10316 

SC6  3620.3  R23 

.04^  R13 

.9902 

LSA 

3791  .7 

MSA 

155.5 

SSA 

11  .2 

6CE  1.3974 

BRA 

1 .5233 

BC3  2.0165 

FSP 

-5983 

SCI  3608.8  SG2 

289.3  THA  17J.15 

Eli 

2156.7 

EL2 

129.6 

AtF 

176.52 

- 

LAUNCH  CATE  DEC  2 1968 


flight  time  188.00 


ARRIVAL  CATE  9UN  8 1969 


HELIOCENTRIC  CONIC 


RL 

147, 

.47 

LAL 

- 

.00 

LOL 

69. 

.89 

VL 

27.048 

GAL 

RP 

108, 

.92 

LAP 

-2 

.11 

LOP 

294, 

.73 

VP 

37.585 

GAP 

RC 

93.644 

CL 

21 

.11 

CP 

6, 

.51 

tal 

46.27 

TAP 

DISTANCE  510.726 

5. 16  A7L  87.01  HCA  224.88  SNA  129.56  ECC  .16446  INC  2.9863  VI  30.211 

2.36  ATP  92.12  TAL  152.00  TAP  16.89  RCA  108.25  APO  150.87  V2  34.793 

TAP  118.06  ETS  4.09  TAE  144.37  ETE  17]  .32  TAC  89.48  ETC  266.34  ClP-118.26 


PLANETOCENTRIC  CONIC 


C3  16.088 

VHL 

4 

.on 

OLA  30.20 

RAL  17.13 

RAO  6567.6 

VEL  11.725 

PTH  2.07 

VHP 

3, 

.153 

CL 

o 

RAP  355.50 

ECC  1 .2648 

LNCH  ATMTH 

I 

TIME 

L-I  TIME 

INJ  LAT 

INJ  UM 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.03 

0 

18 

15 

3771 .06 

-22,16 

151.53 

242.76 

60.93 

1 

21 

6 

3171  .1 

-24.82 

143.72 

100,97 

3 

15 

21 

3200.34 

-22.14 

109.51 

242.75 

60.92 

4 

8 

41 

2600.3 

-24.81 

101 .70 

79.03 

0 

18 

15 

3771 .06 

-22.16 

151.53 

242.76 

60.93 

1 

21 

6 

3171. 1 

-24.82 

143.72 

100.97 

3 

15 

21 

3200.34 

-22.14 

109.51 

242.75 

60.92 

4 

8 

41 

2600.3 

-24.81 

JOl .70 

110.00 

6 

20 

7 

2621 .21 

-32.87 

60.96 

246.10 

00.03 

7 

3 

49 

2021.2 

-33.89 

59.87 

110.00 

2 

12 

39 

3398.19 

-12.20 

119.19 

237.54 

57.02 

3 

9 

17 

2798.2 

-16.37 

112.56 

differential  CORRECTIONS 

MID* 

-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE 

1.5671 

TRA 

1.6927  TC3-2.J2J5 

BAU 

.4613 

SCT 

3966.7  SCR 

564.3 

SC3 

1617.7 

ST 

2391.3 

SR 

153.3 

SS 

3003.6 

ROE 

-.0167 

RRA 

-.3051  RC3  .3144 

FAU 

.13036 

RRT 

-.0450  RRF 

-.0610 

RTF 

.9910 

CRT 

-.4930 

CRS 

.5348 

CST 

- . 9988 

FOE 

7.0852 

FRA 

8.8107  FC3-7.4454 

BSP 

11679 

see 

4006.7  R23 

.0330 

R13 

-.9913 

LSA 

3839.0 

MSA 

159-9 

SSA 

II  .4 

BCE 

1.5672 

BRA 

1.7200  BC3  2.1447 

FSP 

-5643 

SCI 

3995.5  SC2 

290.9 

THA 

173.10 

ELI 

2392.5 

EL2 

133.3 

ALF 

178 .18 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  • 


LAUNCH  CATE  CEC  2 1968 


rtlCHT  TIME  190.00 


arrival  cate  JUN  iO  1969 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  tOt  69.89 

RP  108.93  LAP  '2.25  LOP  297.89 

RC  96.038  Gl  21 .10  OP  5.95 

PLAnCTOCENTRIC  CONIC 
C3  16.530  VHL  4.066  ClA  30.36  RAl 


DISTANCE  516.91! 

VL  27.842  ^^AL  5.28  A7t  86.97  MCA  228.04  5MA  129.52 
VP  37.577  CAP  2.76  A7P  92,02  TAt  151.59  TAP  19.64 
7Al  45.89  7AP  122.43  ETS  4.32  ^AE  141.51  ETE  17^.61 


17,57  RAC  6567.7  VEt  11.744  PTH  2.07  VHP  3.274 


LNCH  A7MTM 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ 

time 

78.57 

0 16  35 

3788.09 

-22.11 

152.78 

243.66 

68.65 

1 

19  45 

101  .43 

3 20  31 

3195.66 

-22.10 

109.14 

243.66 

68.64 

4 

13  46 

78.57 

0 16  35 

3788.09 

-22.11 

152.78 

243.66 

68.65 

1 

19  43 

101  .43 

3 20  31 

3195.66 

-22.10 

109.14 

243.66 

68.64 

4 

13  46 

110.00 

6 19  28 

2635.37 

-32.69 

70.03 

247.07 

79.42 

7 

3 23 

110.00 

2 16  48 

3396.38 

-12,27 

119.09 

238.48 

57.84 

3 

13  24 

differential 

CORRECTIONS 

MID- 

CCURSC  EXECUTION 

ACCURACY 

TCE  1.7258  TRA  1.8912  TC3-2.2306  0AU  .4970 

RCE  .0174  RRA  -.2810  RC3  -2884  FAU  .12762 

FCE  6.6218  FRA  8.3043  FC3-6.6842  BSP  12953 

eCE  1.7259  BRA  1.9120  0C3  2.2492  FSP  -5280 

LAUNCH  DATE  DEC  2 1968 


SCT 

RRT 

SC0 

SCI 


4329.6  SCR 
-.7982  fffiT 

4360.3  R23 

4349.3  SC2 


516.0  503  1497.9 
-.8127  RTF  .9918 
.0282  R13  -.9920 
309.4  THA  174.54 


FLIGHT  TIME  192.00, 


zee  .16592  INC  3.0267  VI  30.211 
RCA  108.03  APO  151.00  V2  34.789 

7AC  88.46  ETC  166.38  ClP-122.63 

CPA  .50  RAP  354.63  FCC  I .2720 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3188.1  -24.82  144.99 

2595.7  -24.80  101.35 

3188.1  '24.82  144.99 

2595.7  -24.80  101.35 

2035.4  '33.81  60.97 

2796.4  -16.43  112.46 

ORBIT  determination  ACCURACY 

ST  26113.3  SR  140.0  SS  2880.4 

CRT  -.1871  CRS  .2329  CST  -.9989 

LSA  3881.5  MSA  164.2  SSA  11,5 

ELI  2603.4  EL2  137.6  ALF  179.42 

ARRIVAL  DATE  JUN  12  1969 


HELIOCENTRIC  CONIC 

RL  147.4  7 LAL  -.00  LOL  69.89  VL  27.834  CAL 

RP  IOS.94  LAP  -2.39  LOP  301 .05  VP  37.569  CAP 

RC  98.436  CL  21 .03  CP  5.44  7At 

planetocentric  conic 

C3  17.025  VHL  4.126  OLA  30.47  RAL  18.07 


DISTANCE  523.073 

5.42  A7L  86.94  HCA  231 .21  SMA  129.46 

3.16  A7P  91.92  TAL  151.15  TAP  22.35 

45.45  7AP  126.49  ETS  4.51  7AE  138.88  ETE  173.58 


ECC  .16761  INC  3.0633  VI  30.211 
RCA  107.76  APO  151.16  V2  34.787 
7AC  87.72  ETC  166.40  CLP-126.68 


LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

78.25 

0 16  11 

3802,55 

-22.02 

101 .75 

3 24  56 

3194.78 

-22.01 

78.25 

0 16  11 

3802.55 

-22.02 

101 .75 

3 24  56 

3194,78 

-22.01 

uo.oo 

6 19  41 

2648.09 

-32.53 

110.00 

2 20  36 

3397.23 

-12.24 

differential 

CORRECTIONS 

RAO  6567. 
INJ  LONG 
153.82 
109.04 
153.82 
109.04 
70.99 
119.14 
MIO-' 


VEL  11.765 

PTH  2.08 

VHP 

3.412 

DPA  -.32 

RAP  354.03 

ECC  1 .2802 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

244.66 

68.39 

1 

19  33 

3202.5 

-24.76 

146.05 

244.66 

68.38 

4 

18  11 

2594.8 

-24 .75 

IDI .26 

244.66 

68.39 

1 

19  33 

3202.5 

-24.76 

146.05 

244.66 

68.38 

4 

18  11 

2594.8 

-24.75 

101 .26 

248.13 

78.87 

7 

3 49 

2048.1 

-33.72 

61  .95 

239.48 

57.83 

3 

17  13 

2797.2 

-16.40 

112.50 

TOE  1.8731  TRA  2.0834  TC3-2.3I38  0AU  .5301 
RCE  .0490  RRA  -.2604  RC3  .2654  FAU  .11678 
FCE  6.1579  FRA  7.8004  FC3-5.9385  6SP  14123 
eOE  1.8737  BRA  2.0996  0C3  2.3290  FSP  -4909 


•COURSE  EXECUTION  ACCURACY 
SCT  4656.0  SCR 
RRT  -.7409  RRF 
SC0  4680.5  R23 
SCI  4669.5  SC2 


ORBIT  DETERMINATION  ACCURACY 


478.1 

SC3 

1379.9 

ST 

2789.7 

SR 

143.3 

SS 

2755.1 

-.7547 

RTF 

.9922 

CRT 

.1252 

CRS 

-.0798 

CST 

'.9989 

.0241 

R13 

-.9924 

LSA 

3919.8 

MSA 

168.4 

SSA 

il.l 

320.2 

THA 

175.63 

ELI 

2189.1 

EL2 

142.1 

ALF 

.37 

LAUNCH  CATE  DEC  2 1968 


FLIGHT  TIME  194.00 


ARRIVAL  CATE  JUN  14  1969 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69.89 
RP  108.94  LAP  -2.52  LOP  304.21 
RC  100.837  GL  20.90  CP  4.99 
Planetocentric  conic 
C3  17.581  VHL  4.193  CLA  30.55 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
78.03  0 16  51  3815.00 

101.97  3 28  47  3197.18 

78.03  0 16  51  3815.00 

101.97  3 28  47  3197.18 

110.00  6 20  43  2659.56 

110.00  2 24  5 3400.61 

differential  corrections 

TOE  2.0099  TRA  2.2716  TC3-2.37J6 
ROE  .0784  RRA  -.2428  RC3  .2448 
FOE  5.7089  FRA  7.3224  FC3-5.2295 
BOE  2.0114  BRA  2.2845  BC3  2.3842 


DISTANCE  529.211 


VL  27.825 

GAL  5.57 

A7L  86.90 

HCA  234.37 

SMA  129.40 

ECC  .16954 

INC 

3.0968 

vi_  30.211 

VP  37.561 

GAP  3.56 

A7P  91.81 

TAL  150.66 

TAP  25.03 

RCA  107.46 

APO 

151 .33 

V2  34,785 

7AL  44.96 

7AP  130.25 

ETS  4.68 

7AE  136.51 

ETE  llA 

.33 

7AC  87.26 

ETC 

166.39 

ClP-130.44 

RAL  18.64 

RAD  6567.7 

VEL  11.788 

PTH  2.08 

VHP  3. 

564 

DPA  -.97 

RAP 

353.67 

ECC  1 .2893 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ  2 LONG 

-21 .89 

154.70 

245.76 

68.14 

1 20 

26 

3215.0 

•24  .66 

146.94 

-21 .87 

109.16 

245.75 

68.13 

4 22 

4 

2597.2 

24  ,65 

101 .41 

-21.89 

154.70 

245.76 

68.14 

1 20 

26 

3215.0 

24.66 

146.94 

-21 .87 

109.16 

245.75 

68.13 

4 22 

4 

2597.2 

•24.65 

101  .41 

-32.38 

71 ,85 

249.30 

78.38 

7 5 

3 

2059.6 

•33.64 

62.84 

-12.11 

119.33 

240.55 

57.79 

3 20 

46 

2800.6 

•16.28 

112.70 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

BAU  . 5604 

SCT  4948.7  SCR 

449.5  SC3  1267.1 

ST  2952.3 

SR 

157.7 

SS  2631.1 

FAU  .10620 

RRT  - 

.6754  RRF  - 

.6887  RTF 

.9924 

CRT  .3631 

CRS 

-.3209 

CST  -.9990 

BSP  15189 

SCB  4969.1  R23 

.0209  R13  - 

.9925 

LSA  3953.9 

MSA 

172.4 

SSA  11.8 

FSP  -4542 

SCI  4958.1  SC2 

330.8  THA  176.47 

ELI  2952.8 

EL2 

147.0 

alf  i.n 

LAUNCH  DATE  OEC  2 1968 


flight  time  196.00 


arrival  cate  JUN  16  1969 


HELIOCENTRIC  CONIC 


RL 

147.47 

LAL 

-.00 

La 

69.89 

VL 

27.814 

RP 

108.95 

LAP 

-2.64 

LOP 

307.37 

VP 

37.552 

RC 

103.240 

CL 

20.73 

GP 

4.59 

7AL 

44.42 

PLANETOCENTRIC  CONIC 

C3 

18.201 

VHL 

4.266 

DLA 

30.59 

RAL 

19.26 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

77.91 

0 

18  27 

3825.87 

-21.71 

102.09 

3 

32  8 

3202.47 

-21.70 

77.91 

0 

18  21 

3825.87 

-21.71 

102.09 

3 

32  8 

3202.47 

-21 .70 

IIO.OO 

6 

22  30 

2669.94 

-32.23 

110.00 

2 

27  16 

3406.39 

-11 .90 

differential  CORRECTIONS 

TOE  2.1399 

TRA 

2.4596 

TC3-2.4007 

BAU  .5868 

ROE  .1058 

RRA 

-.2277  RC3  .2259 

FAU  .09564 

FOE  5.2921 

FRA 

6.8825 

FC3-4.5491 

BSP  16093 

BOE  2.1425 

BRA 

2.4701 

BC3  2.4113 

FSP  -4168 

DISTANCE  535.326 


GAL  5.73 

A7L  86.87 

HCA 

237.53 

SMA 

129 

.32 

CAP  3,96 

A7P  91 .68 

TAL 

150.15 

TAP 

27 

.67 

7AP  133.74 

ETS  4.83 

7AE 

134.36 

ETE 

174 

.90 

RAO  6567.7 

VEL  11.815 

PTN 

2.09 

VHP 

3. 

729 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

155.43 

246.94 

67.90 

1 

22 

13 

109.48 

246.94 

67.89 

4 

25 

31 

155.43 

246.94 

67.90 

1 

22 

13 

109.48 

246.94 

67.89 

4 

25 

31 

72.62 

250.56 

77.95 

7 

7 

0 

119.64 

241 .69 

57.72 

3 

24 

2 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  5213.4  SCR  428.5  SC3  1162.0 
RRT  -.6042  RRF  -.6166  RTF  .9924 
see  5231.0  R23  .0181  RI3  -.9924 

SCI  5219.8  SC2  341.0  THA  177.14 


ECC  .17170 

INC 

3.1277 

VI 

30.21  I 

RCA  107.12 

APO 

151.53 

V2 

34 .784 

7AC  87.05 

ETC 

166.37 

CLP 

-133.91 

OPA  -1.46 

RAP 

353.54 

ECC 

1 .2995 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3225.9 

-24.52 

147.70 

2602.5 

'24.51 

101 .75 

3225.9 

•24.52 

147.70 

2602.5 

24.51 

101  .75 

2069.9 

•33.56 

63.64 

2806.4 

-16.08 

113.03 

ORBIT  DETERMINATION  ACCURACY 

ST  3096.4 

5R 

177.7 

SS 

251 4.1 

CRT  .5186 

CRS 

-.4802 

CST 

-.9990 

LSA  3988.6 

MSA 

176.3 

SSA 

12.0 

ELI  3097.8 

El2 

151  .9 

alf 

1 .71 

321 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  DEC  Z 196^  FlICHT  TIME  198.00  ARRIVAL  DATE  JUN  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  541.414 

RL  147.47  LAL  -.00  lOl  69.89  VL  ^7.803  CAL  5.9^  A7L  86.84  HCA  ?40.69  SWA  179.74  EEC  .17411  INC  3.1565  VI  30.711 

RP  108.95  LAP  -7.75  LOP  310.54  VP  37.543  CAP  4.37  A7P  91.55  TAl  149.60  TAP  30,79  RCA  106.74  APO  151.75  V7  34.785 

RC  105.643  CL  70.51  CP  4.74  7al  43.84  7AP  136.97  ETS  4.97  7AE  137.44  ETE  175.35  7AC  87.08  ETC  166.36  ClP-137.14 

planetocentric  conic 

C3  18.894  VHL  4.347  CLA  30.60  RAL  19.93  RAC  6567.8  VEl  11.844  PTH  7.10  VHP  3.906  CPA  -1.81  RAP  353.67  ECC  1.3109 


LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.88 

0 20 

53 

3835.47 

-71 .49 

156.06 

748.77 

67.67 

1 74  48 

3235.5 

-24.33 

148.35 

107.17 

3 35 

6 

3710.38 

-71 .48 

109.97 

748.71 

67.66 

4 78  36 

7610.4 

-74.32 

107.27 

77.88 

0 20 

53 

3835.47 

-71 .49 

156-06 

748.77 

67.67 

I 74  48 

3733.5 

-74.33 

148.35 

107.17 

3 35 

6 

3710.38 

-71 .48 

109.97 

748.71 

67.66 

4 78  36 

7610.4 

-74.32 

107.77 

110.00 

6 74 

59 

7679.37 

-37.10 

73.37 

751 .93 

77.55 

7 9 39 

7079.4 

-33.48 

64 .36 

110.00 

7 30 

9 

3414.48 

-11.61 

170.08 

747.89 

57.67 

3 27  4 

7814.5 

-J5. 80 

113.48 

differential  corrections  HIO-COURSE  execution  ACCURACV  orbit  DETERMINATION  ACCURACY 

TCE  7.7585  TRA  7.6441  TC3-7.4137  6AU  .6170  SCT  5446.4  SCR  4J3.7  $C3  1063.4  ST  3715.9  SR  700.0  SS  7396.6 

ROE  .1370  RRA  -.7144  RC3  .7093  FAU  ,08676  RRT  -.5797  RRT  -.5411  RTF  .9977  CRT  .6186  CRS  -.5834  CST  -.9990 

FOE  4.8975  FRA  6.4673  FC3-3.9575  BSP  16970  SCB  5467.1  R23  .0157  R13  -.9973  LSA  401 1 .6  MSA  180.7  SSA  17-7 

60E  7.7673  6RA  7.6578  8C3  7.4778  FSP  -3838  SCI  5450.8  SC7  350.6  THA  177.69  ElI  3718.3  El7  157.0  AlF  7.71 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  7CW.00  ARRIVAL  DATE  JUN  70  1969 

HELIOCENTRIC  CONIC  DISTANCE  547.476 

RL  147.47  LAL  -.00  La  69.89  VL  77.791  CAL  6.17  A7u  86.87  HCA  743.85  SWA  179.16  ECC  .17678  INC  3.1836  Vj  30.711 

RP  1QS.95  LAP  -7.86  LOP  313.70  VP  37,534  CAP  4.78  A7P  91.40  TAL  M9.07  TAP  37.87  RCA  106.33  APO  151.99  V7  34.783 

RC  108.045  CL  70.75  CP  3.97  7Al  43-77  7AP  139.96  ETS  5.11  7A£  130.71  ETE  175.77  7AC  87.37  ETC  166.34  ClP-140.17 

Planetocentric  conic 


C3  19.665 

VHL  4.435 

DLA  30.59 

RAl  70.66 

RAO  6567.8 

VEL  11.876 

PTH  7.11 

VHP  4.095 

OPA  -7.03 

RAP  353.91 

ECC  1 .3736 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

77.92 

0 74  3 

3843.97 

-71 .74 

156.58 

749.57 

67.45 

I 78  7 

3744.0 

-74.11 

148 , 90 

107.08 

3 37  40 

3770.79 

-71 -73 

110.64 

749.57 

67.44 

4 31  71 

7670.8 

-74.10 

107.97 

77.97 

0 74  3 

3843.97 

-71 .74 

156.58 

749.57 

67.45 

1 78  7 

5744.0 

-74.11 

1 48 . 90 

- 

107.08 

3 37  40 

3770.79 

-71 .73 

110.64 

749.57 

67.44 

4 31  71 

7670.8 

-74.10 

107.97 

110.00 

6 78  7 

7688.00 

-31 .97 

73.96 

753.39 

77.19 

7 17  55 

7088.0 

-33.40 

65.07 

110,00 

7 37  47 

3424.77 

-11.73 

170.64 

744.15 

57.50 

3 79  57 

7874.8 

-15.44 

114.07 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  7.3697  TRA  7.8797  TC3-7.4077  0AU  .6349  SCT  5654.7  SCR  ’403-9  SG3  973,0  ST  3316.9  SR  777.4  SS  7784,5 

ROE  .1569  RRA  -.7076  RC3  .1939  FAU  .07754  RRT  -.4544  RRT  -.4647  RTF  .9970  CRT  .6836  CRS  -.6509  CST  -.9990 

FOE  4.5740  FRA  6.0887  FC3-3.4135  BSP  17763  SCB  5668.6  R73  .0136  R13  -.9970  LSA  4079.4  MSA  184.0  SSA  17.3 

BOE  7.3749  BRA  7.8369  BC5  7.4150  FSP  -3530  SCI  5657.7  SC7  359.6  THA  178.13  ELI  3370.^  El7  167.1  AlF  7.63 


LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  707.00  ARRIVAL  DATE  JUN  77  1969 

HELIOCENTRIC  CONIC  DISTANCE  553.511 

RL  147.47  LAL  -.00  La  69.89  VL  77.778  CAL  6.34  A7l  86.79  HCA  747.01  SMA  179.07  ECC  .l797j  INC  3.7093  VI  30.711 

RP  108.94  LAP  -7.95  LOP  316.86  VP  37.575  CAP  5.19  A7P  91.75  TAL  148.41  TAP  35,47  RCA  105.87  APO  157.76  V7  34.784 

RC  110.446  CL  19.95  CP  3.65  7AL  4?. 56  7AP  147.74  ETS  5.75  7AE  179.17  ETE  176.01  7AC  87.76  ETC  166.33  ClP-147.90 

PLANETOCENTRIC  CONIC 

C3  70.573  VHL  4.530  DLA  30.55  RAL  71.42  RAD, 6567.8  VEL  11.917  PTH  7.12  VHP  4.295  CPA  -7.13  RAP  354.38  ECC  1.3378 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

78.04 

0 27  57 

3851  .44 

-70.94 

157.01 

751.01 

67.74 

1 37  8 

3251  .4 

-2^,84 

149.36 

101.96 

3 39  57 

3733.68 

-70.93 

III  .47 

751 .00 

67.23 

- 4 33  45 

2633.7 

-73.83 

103.83 

78.04 

0 77  57 

3851  .44 

-70.94 

157.01 

751 .01 

67.24 

I 32  8 

3251  .4 

-73.84 

149.36 

101 .96 

3 39  57 

3733,68 

-20.93 

111.47 

751.00 

67.23 

4 33  45 

7633.7 

-73.83 

103.83 

110.00 

6 31  50 

7695.95 

-31 ,85 

74.55 

754.94 

76.87 

7 16  46 

2095.9 

-33.37 

€5.63 

110.00 

7 35  9 

3437.17 

-10.78 

171 .37 

745.47 

57.36 

3 37  76 

7837.7 

'15. 01 

114.77 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  D^CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  7.4748  TRA  3.0187  TC3-7.3871  BAU  .6555  SCT  5839.7  SCR  397,8  SC3  890.5  ST  3401.4  SR  744.0  SS  7178.1 

ROE  .1810  RRA  -.1918  RC3  .1795  FAU  .06948  RRT  -.3803  RRF  -.3894  RTF  .9917  CRT  .7273  CRS  -.6965  CST  -.9990 

FOE  4.1864  FRA  5,7439  FC3-7.9309  BSP  18477  SCB  5853.7  R73  .0116  R13  -.9917  lSA  4042-0  MSA  187.7  SSA  12.5 

eOE  7.4814  BRA  3,0743  0C3  7.3889  FSP  -3744  SCI  5841  .6  SC7  367.8  THA  178.51  ELI  3406.0  El7  167.3  AlF  2.99 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  704.00  ARRIVAL  CATE  JUN  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  559.516 

RL  147.47  LAL  -.00  La  69.89  VL  77.764  CAL  6.58  A7L  86.77  MCA  750.17  SMA  128-97  ECC  .18292  INC  3.2338  VI  30.711 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.516  GAP  5.6l \A7P  91.10  TAL  147.77  TAP  37.94  RCA  105,38  APO  152-56  V2  34.786 

RC  117.844  CL  19.67  CP  3.40  ?AL  41.87  7AP  145V54  ETS  5.41  7AE  177.78  ETE  176.75  7AC  88.38  ETC  166.33  ClP-145.48 

PLANETOCENTRIC  CONIC 

C3  71.478  VHL  4.634  OLA  30.48  RAL  77-77  RAO  6567.9  VEL  11.957  PTH  7.13  VHP  4.507  OPA  -7.17  RAP  355.00  ECC  1.3535 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH  INJ  time 

PO  CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

78.22 

0 

32  37 

3857.95 

-70.61 

157.34 

257.57 

67.04 

1 36 

50 

3757.9 

-23.54 

149.73 

101 .78 

3 

41  40 

3749.01 

-70.60 

112.47 

752.51 

67.02 

4 35 

49 

7649.0 

-73-53 

104  .86 

78.77 

0 

37  37 

3857.95 

-70.61 

157.34 

252.57 

67.04 

1 36 

50 

3257.9 

-23.54 

1.49,73 

lOl .78 

3 

41  40 

3249.01 

-20.60 

117.47 

257.51 

67.02 

4 35 

49 

7649.0 

-73.53 

104.86 

110,00 

6 

36  6 

7703.35 

-31.73 

75.10 

756.59 

76.56 

7 21 

9 

7103.3 

-33.75 

66.70 

110.00 

2 

37  17 

3451.61 

-10.75 

177.10 

746.85 

57.71 

3 34 

48 

7851  .6 

-14.50 

115.57 

5IFFERENTIAU 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  7.5750 

TRA 

3.2117 

TC3-7.3410 

BAU  .6739 

SCT  6005.3  SCR 

394.4  SG3 

A15.T 

ST  3471.1 

SR  764.5 

SS 

7077.9 

ROE  .7044 

RRA 

-.1819 

RC3  .1659 

FAU  .06708 

RRT 

-.3088  RRF  - 

.3165  RTF 

.9914 

CRT  .7578 

CRS  -.7285 

CST 

-.9990 

FOE  3.8793 

FRA 

5.4334 

FC3-2.5075 

BSP  19119 

SCB  6018.7  R73 

.0097  R13 

-.9914 

LSA  4049.6 

MSA  191.4 

SSA 

12.6 

BOE  7.5831 

BRA 

3-7163 

BC3  7.3469 

FSP  -7981 

SCI 

6006.5  SC7 

375.1  THA 

178.83 

ELI  3476.9 

EL7  177.3 

ALF 

3.31 

377 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


launch  date  dec  Z 1968 


Flight  time  zos.oo 


ARRIVAL  CATE  JUN  ZS  1969 


HELIOCENTRIC  CONIC 
RL  147.47  LAL  -.00  LOL  69. S9 
RP  10S.93  LAP  -3.1^  LOP  323.19 


VL  27.749  CAL 
VP  37.508  CAP 


distance  565.491 

6.84  A7L  86.74  HCA  253.33  5HA  128.86  ECC  .18643  INC  3.2573  VI  30.211 


6.05  A7P 


RC  115.239  CL  19.25  CP 
PLANCTOCENTRIC  CONIC 


3.18  7AL  41.15  7AP  147.76  ETS 


90.94  TAL  147.11  TAP  40.44  RCA  104 .84  APO  152.89  V2  34.789 
5.57  7AE  126.55  ETE  176.46  7AC  89.16  ETC  166.33  ClP-147. 90 


C3  22.541  ' 

VHL  4.748 

CLA  30.39 

RAL  23.05 

RAD  6567.9 

VEL  11.997 

PTH  2.14 

VHP 

4 , 

,730 

CPA  -2.02 

RAP  355.78 

ECC  1 .3710 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PC  C5T  TIM 

INJ  2 LAT 

INJ  2 LONG 

78  .48 

0 37  46 

3863.61 

-20.24 

157.60 

254.11 

66.84 

1 

42 

9 

3263.6 

-23.20 

150.02 

101.52 

3 43  6 

3266 . 72 

-20.23 

113.63 

254.10 

66.83 

4 

37 

32 

2666 . 7 

-23.19 

106.04 

78  .48 

0 37  46 

3863.61 

-20.24 

157.60 

254.11 

66.84 

J 

42 

9 

3263.6 

-23.20 

150.02 

101.52 

3 43  6 

3266.72 

-20.23 

113.63 

254.10 

66.83 

4 

37 

32 

2666.7 

-23.19 

106.04 

110.00 

6 40  51 

2710.32 

-31 .62 

75.61 

258.32 

76.28 

7 

26 

1 

2110.3 

-33.18 

66.73 

110.00 

2 39  11 

3468 .00 

-9.64 

122.98 

248.28 

57.05 

3 

36 

59 

2868 .0 

-13.92 

1 16.49 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURAC^^ 

TOE 

2.6739 

TRA 

3.4129 

TC3-2.2802 

BAU 

.6887 

SGT 

6156.2 

SGR 

393.0 

SG3 

748.5 

ST 

3531  .1 

SR 

283.6 

SS 

1986.2 

ROE 

.B272 

RRA 

-.1724 

RC3  . 1 528 

FAU 

.05506 

RRT 

-.2402 

RRF 

-.2464 

RTF 

.9909 

CRT 

.7797 

CRS 

-.7517 

CST 

-.9990 

FOE 

3.6058 

FRA 

5.1580 

FC3-2.I146 

BSP 

19627 

see 

6168.7 

R23 

.0077 

R13 

-.9909 

LSA 

4056.6 

MSA 

194.9 

SSA 

12.7 

BDE 

2.6835 

BRA 

3.4173 

6C3  2.2853 

FSP 

-2727 

SGI 

6156.9 

SG2 

381 .4 

THA 

179.12 

Eli 

3538.1 

El2 

177.3 

alf 

3.59 

LAUNCH  DATE  DEC  2 1968 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  206.00 
DISTANCE  571.433 


ARRIVAL  DATE  JUN  28  1969 


RL  147.47 

LAL  - .00 

LOL  69.89 

VL  27.733 

CAL  7.13 

A7L  86.72  HCA  256.50 

SMA 

128.76 

ECC  .190Z6 

INC  3.2801 

VI 

30 . 2 1 1 

RP  WB.9Z 

LAP  -3.19 

LOP  326.36 

VP  37.499 

CAP  6.49 

A7P  90.77 

TAL  146.42 

TAP 

42.92 

RCA  104.26 

APO  153.25 

V2 

34.792 

RC  117.630  GL  18.86 

PLANETOCENTRIC  CONIC 

GP  2.98 

7AL  40.41 

7AP  150.03 

ETS  5.75 

7AE  125.44 

ETE 

176.64 

7AC  90.08 

ETC  166.33 

CLP 

-150.16 

C3  23.723 

VHL  4.871 

OLA  30.28 

RAL  23.92 

RAO  6568.0 

VEL  12.046 

PTH  2.15 

VHP 

4.963 

DPA  -1.84 

RAP  356.68 

ECC 

1 .3904 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.81 

0 43  38 

3868.34 

-19.84 

157.77 

255.77 

66.65 

1 

48  7 

3268.3 

-22.83 

150.22 

101 .19 

3 44  6 

3286,91 

-19.82 

114.95 

255.76 

66.64 

4 

38  53 

2686 . 9 

'22.82 

107.40 

78.81 

0 43  38 

3868.34 

-19.84 

157.77 

255.77 

66.65 

1 

48  7 

3268 . 3 

-22.83 

150.22 

101 .19 

3 44  6 

3286.91 

-19.82 

114.95 

255.76 

66.64 

4 

38  53 

2686.9 

-22.82 

107.40 

110.00 

6 46  2 

2716.99 

-31 .51 

76.10 

260.14 

76.01 

7 

31  19 

2117.0 

-33. U 

67.24 

no. 00  2 40  53  3486.26 

DIFFERENTIAL  CORRECTIONS 

-8.97 

123.96  249.76  56.87  3 

MIO-COURSE  EXECUTION  ACCURACV 

38  59 

2886.3  -13.26  117.50 

ORBIT  determination  ACCURACV 

TOE 

2.7660 

TRA 

3.6190 

TC3-2.2122 

BAU 

.7030 

SCT 

6287.4  SCR 

393.0 

SC3 

687.0 

ST 

3574.7 

SR 

301 .5 

SS 

1697,0 

ROE 

.2499 

RRA 

-.1630 

RC3  .1404 

FAU 

.04895 

RRT 

-.1752  RRF 

'.1601 

RTF 

.9905 

CRT 

.7960 

CRS 

-.7689 

CST 

-.9990 

FOE 

3.3518 

FRA 

4.9053 

FC3-1 .7864 

BSP 

20164 

SOB 

6299.7  R23 

.0060 

R13 

-.9905 

LSA 

4053.2 

MSA 

198,3 

SSA 

12.8 

BOE 

2.7773 

BRA 

3.6226 

6C3  2.2167 

FSP 

-2511 

SCI 

6287.8  SC2 

386.9 

THA 

179.37 

ELI 

3582.7 

El2 

182.1 

Alf 

3.85 

LAUNCH  DATE  DEC  2 1 968 

HELIOCENTRIC  CONIC 
RL  147,47  LAL  -.00  LOL  69.89 

RP  108.91  LAP  -3.25  LOP  329.53 

RC  120.015  CL  18.44  CP  2.80 

planetocentric  CONIC 


FLIGHT  TIME  210. op 


arrival  cate  JUN  30  1969 


DISTANCE  577.339 

VL  27.717  CAL  7.43  A7L  86 . 70  HCA  259.66  SMA  128.64  ECC  .19442  INC  3.3023  VJ  30.211 

VP  37.491  CAP  6.94  A7P  90.59  TAl  145.72  TAP  45.38  RCA  103.63  APO  153.66  V?  34.796 

7Al  39.64  7AP  152.16  ET5  5.95  7AE  124.44  ETE  176.79  7AC 


91 .12  ETC  166.34  CLP- 1 52.29 


C3  25.040 

VHL  5 .004 

DLA  30-14 

RAL  24,80 

RAD  6568.0 

VEL  12.100 

PTH  2.17 

VHP 

5.209 

CPA  -1.58 

RAP  357.69 

ECC  I .4121 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.21 

0 50  n 

3872.02 

-19.40 

J57.84 

257.50 

66.46 

1 

54  43 

3272.0 

'22.41 

1 50 .32 

100.79 

3 44  38 

3309.76 

-19.38 

116.45 

257.49 

66.45 

4 

39  48 

2709.8 

'22.40 

108.94 

79.21 

0 50  11 

3872.02 

-19.40 

157.84 

257.50 

66.46 

1 

54  43 

3272.0 

-22.41 

1 50.32 

100.79 

3 44  38 

3309.76 

-19.38 

116.45 

257.49 

66.45 

4 

39  48 

Z709,6 

-22.40 

108.94 

110.00 

6 51  37 

2723.46 

-31  .40 

76.57 

262.04 

75.75 

7 

37  1 

2123.5 

-33.04 

67.73 

110.00 

2 42  22 

3506.32 

'8.22 

125.03 

251 -29 

56.70 

3 

40  49 

2906.3 

-12.54 

118.61 

OIFFERENTIAL  CORRECTIONS 
TOE  2.8556  TRA  3.8339  TC3-2.1332  BAU  .7154 
ROE  .2724  RRA  -.1535  RC3  .1284  FAU  .04336 

FOE  3.1222  FRA  4.6789  FC3-1 .4991  BSP  20641 

BOe  2.8685  BRA  3.8370  BC3  2.1370  FSP  -2313 

LAUNCH  GATE  DEC  2 1968 

HELIOCENTRIC  CONIC 

RL  147.47  LAL  -.00  LOL  69.89  VL  27.700 

RP  108.89  LAP  -3.30  LOP  332.70  VP  37.483 

RC  122.394  GL  18.00  GP  2.64  7AL  38.85 

Planetocentric  conic 


MID-COURSE  EXECUTION  ACCURACY 
SOT  6404,4  SGR 
RRT  -.1136  RRF 
SOB  6416.5  R23 
SCI  6404.5  5G2 

FLIGHT  TIME  212.00 


ORDIT  DETERMINATION  ACCURACY 


393.9 

SC  3 

631  .4 

ST 

3607.4 

SR 

31  7.8 

SS 

1813. 5 

.1171 

RTF 

.9901 

CRT 

.8082 

CRS 

-.7820 

CST 

-.9990 

.0043 

RI3 

-.9901 

LSA 

4045.1 

MSA 

201  .6 

SSA 

12.8 

391  .3 

THA 

179.60 

ELI 

3616.6 

EL2 

186.7 

AlF 

4 .08 

ARRIVAL  cate  JUL  2 1969 


DISTANCE  583.207 

CAL  7.76  A7L  86.68  HCA  262-82  SMA  128.53  ECC  .19894  INC  3.3240  V]  30.211 

CAP  7.41  A7P  90.42  TAL  144.99  TAP  47.82  RCA  102.96  APO  154.10  V2  34.800 

7AP  154.17  ETS  6.18  7AE  123.55  ETE  176.93  7AC  92.28  ETC  166.35  ClP-154.30 


C3  26.509 

VHL 

5.149 

OLA  29.99 

RAl  25.71 

RAO  6568.1  VEL  12.161 

PTH  2.18 

VHP  5. 

,467 

OPA  -1.25 

RAP  358.81 

ECC 

I .4363 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.69 

0 

57  25 

3874.59 

-18.92 

157.81 

259.29 

66.29 

2 2 

0 

3274.6 

'21 .97 

150.33 

100.31 

3 

44  38 

3335.37 

-18.90 

118.14 

259.29 

66.28 

4 40 

13 

2735.4 

-21 .95 

1 10.66 

79.69 

0 

57  25 

3874.59 

'16.92 

157.81 

259.29 

66.29 

2 2 

0 

3274.6 

-21 .97 

150.33 

100.31 

3 

44  38 

3335.37 

-18.90 

118.14 

259.29 

66.28 

4 40 

13 

2735.4 

'21 .95 

1 10.66 

110.00 

6 

57  33 

2729.84 

-31 .29 

77.04 

264 .02 

75.49 

7 43 

3 

2129.8 

-32.97 

68.21 

110.00 

2 

43  41 

3528.11 

-7.40 

126.19 

252.86 

56.53 

3 42 

29 

2928 . 1 

'11.75 

119.80 

OIFFERENTIAL  CORRECTIONS 

MIO- 

•CCURSe  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  2.9436 

TRA 

4.0590 

TC3-2..0441 

BAU  .7256 

SGT 

6508.3  SCR 

395.3  S03 

581  .2 

ST  3630.6 

SR  332.8 

55 

1 735.7 

ROE  .2949 

RRA 

-.1438 

RC3  .1169 

FAU  .03825 

RRT 

-.0551  RRF  ' 

.0574  RTF 

.9896 

CRT  .8176 

CRS  -.7922 

CST 

-.9990 

FOE  2.9150 

FRA 

4.4760 

FC3-1 .2492 

BSP  21075 

SG0 

6520.3  R23 

.0027  R13  - 

.9896 

LSA  4032.7 

MSA  204.7 

SSA 

12.8 

BOE  2.9583 

BRA 

4.0615 

BC3  2.0475 

FSP  -2132 

SGI 

6508.3  SG2 

394.7  THA  179.81 

ELI  3640.9 

EL2  191. 1 

alf 

4.30 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


launch  cate  CEC  Z 19€>8  TlICHT  TIME  214.00  ARRIVAL  CATE  JUL  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  589.033 


Rl  147.47 

LAL 

-.00 

LOL  69.89 

VL  27.683 

CAL  8.12 

A7l  86.65 

HCA  265.99 

SMA  128 

.41 

tee  .20386 

INC 

3.3455 

Vl  30.211 

RP  108.88 

LAP 

-3.34 

LOP  335.87 

VP  37.475 

GAP  7.89 

A7P  90.23 

TAL  144.26 

Tap  50.24 

RCA  102.23 

APO 

154.58 

V2  34.H05 

RC  124.766 

CL 

17.54 

CP  2.50 

7Al  38.04 

7aP  156.08 

ETS  6.43 

7AE  122,74 

ETC  177 

.05 

ZAC  93.53 

ETC 

166.35 

CLP-1 56.20 

PLANETOCENTRIC  ( 

:ONIC 

C3  28.149 

VHL 

5.306 

CLA  29.82 

RAl  26.63 

RAO  6568.1 

VEL  12.228 

PTH  2.20 

VHP  5. 

739 

CPA  -.87 

RAP 

.02 

ECC  1 .4633 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  A5C 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

IN. 

1 2 LAT 

INJ  2 LONG 

80.25 

1 

5 23 

3875.83 

'18.41 

157.66 

261.15 

66.12 

2 9 

59 

3275.8 

■21  .4H 

150.22 

99.75 

3 

44  1 

3363.99 

-18.39 

120.03 

261.14 

66.11 

4 40 

5 

2764  .0 

•21  .47 

I 12.59 

100.00 

4 

4 6 

3299.87 

-20.00 

116.00 

261.87 

67.31 

4 59 

6 

2699.9 

■22.90 

108.40 

100.00 

3 

28  0 

3415.18 

-16.82 

123.08 

260.39 

64.92 

4 24 

55 

2815.2 

■20.06 

115.78 

110.00 

7 

3 47 

2736.23 

-31 .18 

77.50 

266.07 

75.23 

7 49 

23 

2136.2 

■32.90 

68.70 

110.00 

2 

44  48 

3551 .58 

-6.52 

127.43 

254.49 

56.37 

3 44 

0 

2951  .6 

■10.89 

121  .08 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracv 

TCE  3.0341 

TRA 

4.2997 

TC3-1 .9414 

6AU  .7317 

SCT  6604.5  SCR 

397.0  SC3 

536.2 

ST  3649.3 

SR 

346.3 

SS  1665.3 

ROE  .3173 

RRA 

-.1335 

RC3  .1057  FAU  .03336 

RRT  , 

.0010  RRF  - 

.0000  RTF 

.9891 

CRT  .8250 

CRS 

-.8003 

CST  -.9991 

FOE  2,7317 

FRA 

4.2985 

FC3-1 .0259 

BSP  21378 

see  6616.5  R23  - 

.0010  R13 

.9891 

LSA  4020.8 

MSA 

207.5 

SSA  12.8 

BCE  3.0506 

BRA 

4.3018 

BC3  1 .9443 

FSP  -1957 

SCI  6604.5  SC2 

397.0  THA 

.00 

ELI  3660.5 

El2 

195. 1 

AlF  4.49 

LAUNCH  OATC  OEC  2 1968  FlICHT  TIME  2l6,00  ARRIVAL  CATE  JUL  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  594.812 

RL  147.47  LAL  -.00  LOL  69.89  Vl  27.665  CAL  8.5l  A7l  86.63  HCA  269.15  SMA  128.29  ECC  .20919  INC  3.3667  v|  30.211 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37.467  CAP  8.40  A7P  90.05  TAL  143.51  TAP  52.66  RCA  101.45  APO  155.12  V2  34.81  1 

RC  127.128  CL  17.06  CP  2.37  2AL  37.23  7AP  157.89  ETS  6.7l  7A£  122.00  ETE  177.17  ZAC  94.87  ETC  166.36  CLP-158. 02 

PlANETOCENTRIC  CONIC 

C3  29.983  VHL  5.476  DlA  29.62  RAL  27.57  RAO  6568 .2  VEL  12.303  PTH  2.22  VHP  6.024  CPA  -.43  RAP  1.30  ECC  1.4934 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.92 

1 14  13 

3875.28 

- 1 7 .86 

157.37 

263.06 

65.97 

2 18  48 

3275.3 

-20.96 

149.96 

99.0$ 

3 42  38 

3396 . 1 1 

-17.85 

122.16 

263.06 

65.96 

4 39  14 

2796.1 

-20.94 

114.75 

100.00 

4 23  30 

3265.43 

-20.89 

113.82 

264.42 

68.12 

5 17  55 

2665.4 

-23.68 

106. 14 

100.00 

3 16  2 

3481  .20 

-14.87 

127.01 

261.60 

63.77 

4 14  3 

2881  .2 

-18.27 

1 19.88 

110.00 

7 10  16 

2742.72 

-31  .07 

77.98 

268.20 

74.98 

7 55  59 

2142.7 

-32.82 

69.19 

110.00 

2 45  45 

3576.66 

-5.57 

128.76 

256.15 

56.22 

3 45  22 

2976.7 

-9.97 

1Z?.4^ 

differential  CCRRECTIWS  MIO-COURSE  execution  ACCURACY  orbit  DETERMINATION  ACCURACY 


TOE 

3.1202 

TRA 

4.5490 

TC3- 

•1  .8377 

6AU 

.7376 

SCT 

6685.2 

SCR 

398.8 

SC  3 

494.9 

ST 

3655.3 

SR 

358.4 

S5 

1597.0 

1 

ROE 

.3399 

RRA 

-.1224 

RC3 

.0951 

FAU 

.02913 

RRT 

.0542 

RRF 

.0542 

RTF 

.9887 

CRT 

.8307 

CRS 

-.8067 

CST 

-.9991 

FOE 

2.5615 

FRA 

4.1352 

FC5 

-.8410 

BSP 

21745 

see 

6697.0 

R23 

.0004 

R13 

-9807 

LSA 

3999.5 

MSA 

210.1 

SSA 

12.7 

I 

60E 

3.1386 

BRA 

4.5506 

BC3 

1 .8402 

FSP 

-1809 

SCI 

6685.2 

SC2 

398.2 

THA 

.19 

ELI 

3667.4 

El2 

198.8 

alf 

4 .67 

LAUNCH 

CATE 

CEC 

2 1968 

FLIGHT 

TIME 

218.00 

arrival 

CATE 

JUL 

8 1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  600.539 

RL  147.47  LAL  '.00  LOL  69.89  VL  27.646  CAL  8.92  A7l  86.61  HCA  272.32  SMA  128.16  ECC  .21498  INC  3.3880  V]  30.211 

RP  108.84  LAP  -3.39  LOP'342.21  VP  37.459  CAP  8.92  A7P  89.86  TAL  142.75  TAP  55.07  RCA  100.61  APO  155.71  V2  34.818 

RC  129.481  OL  16.57  CP  2.26  7Al  36.40  ZAP  159.63  ET5  7.03  7AE  121.33  ETE  177.28  7AC  96.29  ETC  166.36  ClP-159.75 

PLANETOCENTRIC  CONIC 

C3  32.039  VHL  5.660  OLA  29.41  RAL  28.50  RAC  6568.3  VEL  12-386  PTH  2.24  VHP  6.326  CPA  .06  RAP  2.65  ECC  1.5273 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

i time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

81 .70 

1 24  3 

3872-42 

-17.28 

i56. 68 

265.03 

65.82 

2 

28  35 

3272.4 

-20.40 

149.52 

98.30 

3 40  17 

3432.29 

-17.27 

124.56 

265.03 

65  .81 

4 

37  30 

2832.3 

-20.39 

117.20 

100.00 

4 38  31 

3245.82 

-21.38 

112.58 

266.86 

68.60 

5 

32  37 

2645.8 

-24.10 

104.83 

100.00 

3 8 30 

3534.12 

-13.25 

130.11 

263.03 

62.96 

4 

7 24 

2934.1 

-16.77 

123.09 

110.00 

7 16  58 

2749.40 

-30.95 

78.46 

270.39 

74.71 

8 

2 48 

2149.4 

-52.74 

69.69 

110.00 

2 46  32 

3603.31 

-4.56 

130.16 

257.86 

56.09 

3 

46  36 

3003.3 

-8.98 

123.86 

differential  CCRRECTICNS  mid-course  execution  accuracy  orbit  determination  ACCURACY 

TOE  3.2065  TRA  4.8131  TC3-I .7285  0AU  .7413  SCT  6756.0  SCR  400.6  SC3  457.4  ST  3654.2  SR  369.1  55  1533.6 

ROE  .3626  RRA  -.1105  RC3  .0849  FAU  .02524  RRT  .J053  RRF  .1060  RTF  .9883  CRT  ,8353  CRS  -.8119  CST  -.9991 

FOE  2.4076  FRA  3.9896  FC3  -.6821  6SP  22076  SC6  6767.9  R23  .0016  R13  .9883  LSA  3974.5  MSA  212-4  SSA  12.7 

60E  3.2269  BRA  4.8144  BC3  1 .7306  FSP  -1674  SCI  6756.1  SG2  398.3  THA  .36  ElI  3667.2  El2  202.2  AuF  4.84 

LAUNCH  DATE  DEC  2 1 968  FLICHT  TIME  220.00  ARRIVAL  DATE  JUL  JO  1969 


HELIOCENTRIC  CONIC  DISTANCE  606.209 


Rl  147,47 

lal 

-.00 

LOL  69.89 

VL  27.628 

CAL  9.37 

A7l  86.59 

HCA  275.49' 

SMA  128.03 

ECC  .22127 

INC 

3.4094 

VI  30.211 

RP  108 .82 

LAP 

-3.39 

LOP  345.38 

VP  37.452 

GAP  9.47 

A7P  89.67 

TAL  14 1 .98 

TAP  57.47 

RCA  99.70 

APO 

156.36 

V2  34.825 

RC  131.823 

CL 

16.06 

CP  2.15 

7AL  35.57 

7AP  161.29 

ETS  7.40 

7AE  120.71 

ETE  177 

.38 

7AC  97.77 

ETC 

166.35 

ciP-iei  .41 

PLANETOCENTRIC  CONIC 

C3  34 . 348 

VHL 

5.861 

OLA  29.18 

RAl  29.44 

RAO  6568.4 

VEL  12.479 

PTH  2.26 

VHP  6.644 

CPA  .58 

RAP 

4.07 

tee  l .5653 

LNCH  A7MTH 

LNCH  TIME 

L-I  riME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

JNJ  2 LONG 

82.63 

I 

35  10 

3866.29 

-16.66 

156.14 

267.05 

65.69 

2 39 

37 

3266.3 

19.81 

148  .81 

97.37 

3 

36  40 

3473750 

-16.65 

127.x 

267.05 

65.68 

4 34 

34 

2873.5 

- 

19.79 

119.99 

100.00 

4 

51  55 

52W.20 

-21 .72 

111.70 

269.29 

68.94 

5 45 

47 

2632.2 

' 

24.59 

103.92 

100.00 

3 

2 36 

3582.83 

-11.73 

132.92 

264.57 

62.31 

4 2 

19 

2982.8 

15.34 

126.00 

110.00 

7 

23  52 

2756.33 

-30.83 

78.96 

272.65 

74.44 

8 9 

48 

2156.3 

- 

32.65 

70.22 

110.00 

2 

47  9 

3631  .46 

-3.49 

131.63 

259.61 

55.97 

3 47 

41 

3031  .5 

-7.93 

125.36 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.2945 

TRA 

5.0940 

TC3-1 .6138 

BAU  .7419 

se  t 6< 

U8.2  SGR 

402.2  SC3 

423.4 

ST  3647.6 

SR 

378.3 

SS  1475.1 

ROE  .3855 

RRA 

-.0975 

RC3  .0754 

FAU  .02164 

RRT 

.1545  RRF 

.1560  RTF 

.9880 

CRT  .8389 

CRS 

-.8162 

CST  -.9991 

FOE  2.2692 

FRA 

3.8607 

FC3  -.5454 

BSP  22362 

see  6830.1  R23 

.0028  RI3 

.9880 

LSA  3946.9 

MSA 

214.3 

SSA  12.5 

BCE  3.3169 

BRA 

5.0950 

8C3  1.6156 

FSP  -1549 

SCI  6818.5  SC2 

397.4  THA 

.52 

Eli  3661.4 

EL2 

205.1 

alf  4.99 

324 


JPL  TM  33-99 


EARTH--VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  cate:  DEC  5 1968 

HELIOCENTRIC  CONIC 
RL  147.45  LAl  -.00  lOl  70.90 

RP  107.54  lap  1.72  LOP  106.75 

RC  86.453  &L  2.23  OP  -.37 

PLANETOCENTRIC  CONIC 
C3  331.913  VHL  18.218  CLA  4.80  PAL 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 


VL  15.883 
VP  30.336 
7Al  63.99 


325A 

Flight  time  70.00 
DISTANCE  129.270 

CAL  29.12  47L  87.07  HCA  35.89  SMA  8i 

CAP  -51.16  A7P  87.63  TAl  1 71.38  TAP  201 

7AP  34.57  ETS  176.02  7AE  132.88  ETE  186.13  7AC 


5.48  RAC  6571.9  VEL  21.289  PTH  3.20  VHP  28.578 


LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

6 19 

38 

.2949.62 

-28.20 

92.76 

272.14 

87.33 

7 

8 48 

19  29 

12 

5295.17 

27.22 

240.00 

267.11 

81  .88 

20 

57  27 

7 43 

14 

2679.98 

-29.79 

73.01 

272.22 

87,44 

6 

27  54 

20  48 

17 

5040.05 

28.80 

220.96 

266.85 

81  .61 

22 

12  17 

8 56 

40 

2450,19 

-34.12 

55.78 

272.44 

87.72 

9 

37  30 

21  51 

21 

4842.60 

33.07 

205.23 

266.08 

60.62 

23 

12  4 

ARRIVAL  CATE 

FEB 

n 1969 

ECC  .79508 

INC  2.9292 

Vl 

30.216 

RCA  17.57 

APO  153.91 

V2 

35.238 

ZAC  57.25 

ETC  161 ,32 

CLP 

34.57 

CPA  -17.66 

RAP  324.86 

ECC 

6.4624 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2349.6 

-28.27 

84 .10 

4695.2 

25.81 

231 .62 

2060.0 

-29.85 

64  .21 

4440.1 

27.34 

212.49 

1850.2 

-34.06 

46.54 

4242.6 

31  .45 

196.38 

TOE 

-.8871 

TRA* 

'2.1247 

TC3 

-.1106 

BAU 

.4927 

SGT 

ROE- 

■1  .2834 

RRA 

.6569 

RC3 

-.0095 

FAU 

.01125 

RRT 

FOE 

.3799 

FRA 

.7373 

FC3 

-.0293 

BSP 

2004 

SC0 

BOE 

1 .5602 

BRA 

2.2239 

BC3 

.1110 

FSP 

-50 

SCI 

launch  date  OEC  3 1968 


HELIOCENTRIC  CONIC 


RL 

147 

,45 

LAL 

-.00 

L(X 

70, 

.90 

VL 

16, 

.669 

GAL 

RP 

107 

.53 

LAP 

1 .88 

LOP 

109, 

.99 

VP 

30, 

.761 

GAP 

RC 

84.254 

GL 

2.52 

GP 

-, 

.38 

ZAL 

62.65 

ZAP 

PLANETOCENTRIC  CONIC 
C3  304.576  VHL  17.452  OLA 
LNCH  AZt^TH  LNCH  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


6 18  6 

19  39  46 

7 42  5 

20  58  28 

8 56  24 
22  0 39 


5.60 
L-I  TIME 
2964.86 
5260.19 
2693.96 
5006.32 
2461  .40 
4811 .64 


RAL  6.61 
INJ  LAT 
-28.15 
26.86 
-29.75 
28.44 
'34.08 
32.71 


MIC-COURSE  EXECUTION  ACCURACY 

830.6  SCR  455.1  SC3  24.4 

-.0328  RRF  .0290  RTF  -.6231 

947.1  R23  .0002  R13  .6231 

830.8  SC2  454.7  THA  178.53 

flight  TIME  72.00 

DISTANCE  134.746 

27.74  A7l  87.02  HCA  39,13  SHA  t 
-48.88  A7P  87.69  TAL  170.48  TAP  209.61  RCA 
33.04  ETS  178.07  7AE  132.83  ETE  186.53  7AC 


RAO  6571.7  VEX  20.637  PTH  3.17  VHP  27.539 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACV 


ST 

344 

.2 

SR 

408.4 

5S 

34J  .8 

CRT 

.7122 

CRS 

.7763 

CST 

.9937 

LSA 

593 

.2 

MSA 

223.4 

S5A 

14.0 

Eli 

495 

.6 

El2 

199.1 

alf 

51 .79 

ARRIVAL 

CATE 

FEB 

13  1969 

ECC 

.76877 

INC 

2.9789 

Vl 

30.216 

RCA 

20. 

16 

APO 

154.20 

V2 

35.243 

ZAC 

58. 

89 

ETC 

161 .74 

CLP 

33.03 

OPA 

'17. 

14 

RAP 

326.56 

ECC 

6.0125 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

93.87 

237.51 

74.05 

218.54 

56.66 

202.88 


272.93 
267.12 
273.03 
266.82 
273.29 

265.94 


86.78 

80.67 

86.89 

80.37 

87.20 

79.48 


7 7 31 

21  7 26 

8 26  59 

22  21  54 

9 37  25 

23  20  50 


2364.9 

4660.2 
2094.0 

4406.3 

1861 .4 
4211.6 


-28.30 

25.29 

'29.86 

26.81 

-34.09 

30.92 


85.21 
229.19 
65.25 
210. 11 
47.41 
194.12 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.8920 

TRA- 

-2.1445 

TC3 

-.1181 

BAU 

.4831 

SOT 

869.6 

SOR 

460.7 

SG3 

26.3 

ST 

361  .9 

SR 

413.3 

ss 

357.7 

ROE- 

1 .2442 

RRA 

.6356 

RC3 

-.0109 

FAU 

.01129 

RRT 

-.0326  RRT 

.0290 

RTF 

-.6420 

CRT 

.7107 

CRS 

.7771 

CST 

.9935 

FOE 

.3956 

FRA 

.7645 

FC3 

-.0321 

BSP 

2131 

SGB 

984.1 

R23 

.0001 

R13 

.6420 

LSA 

613.8 

MSA 

229.6 

SSA 

14.2 

BOE 

1 .5309 

BRA 

2.2567 

6C3 

.1186 

FSP 

-55 

SGI 

869.8 

SG2 

460.4 

THA 

178.62 

ELI 

508.9 

El2 

206.7 

alf 

50.31 

LAUNCH 

DATE 

DEC 

3 1968 

FLIGHT 

TIME 

74.00 

ARRIVAL 

CATE 

FEB 

15  1969 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL 

RP  107.51  LAP  2.04  LOP  1 

RC  82.065  CL  2.82  GP 

PLANETOCENTRIC  CONIC 
C3  279.643  VHL  16.723  DLA 


70.90 

13.23 

-.39 


VL  17.408 
VP  31.173 
7Al  61.35 


DISTANCE  140.345 

GAL  26.46  A7L  86.98  HCA  42.38  SMA  88.65  ECC  .74241  INC  3,0222  VJ  30.216 

GAP  -46.71  A7P  87.77  TAl  169.58  TAP  211.95  RCA 

7AP  31.53  ETS  178.11  7AE  132.85  ETE  186.95  7AC 


22.83  APO  154.46  V2  35.247 
60.56  ETC  162.13  CLP  31.53 


6.39  RAL  7.69  RAO  6571  .6  VEL  20.024  PTH  3.14  VHP  26.536  DPA  -16.61  RAP  328.29  ECC  5.6022 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90,00 

6 16  24 

2979.35 

-28 .09 

94.93 

273.62 

86.25 

7 6 4 

2379.3 

-28.31 

86,27 

90.00 

19  50  6 

5224.88 

26.44 

235.00 

267.06 

79.49 

21  17  11 

4624.9 

24.72 

226 . 76 

100.00 

7 40  47 

2707.19 

-29.69 

75.03 

273.74 

86.38 

8 25  54 

2107.2 

-29.88 

66.23 

100.00 

21  8 25 

4972.27 

28.02 

216.09 

266.73 

79.15 

22  31  17 

4372.3 

26.24 

207.75 

110.00 

8 55  59 

2471 .86 

-34.04 

57.47 

274.05 

86.72 

9 37  11 

1871  .9 

-34.12 

48.23 

110.00 

22  9 42 

4780,37 

32.30 

200.54 

265.73 

78.15 

23  29  23 

4180.4 

30.33 

191 .88 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE  -.8964 

TRA-2.1635 

TC3 

-.1257 

BAU 

.4723 

SGT 

909.7 

SOR 

465.7 

SG3 

28.4 

ST 

380.2  SR 

417.7 

SS 

373.9 

RCE-1 .2048 

RRA  .6137 

RC3 

-.0123 

FAU 

.01134 

RRT 

-.0324 

RRF 

.0269 

RTF 

-.6602 

CRT 

.7091  CRS 

.7779 

CST 

.9932 

FOE  .4114 

FRA  .7920 

FC3 

-.0351 

BSP 

2284 

see 

1022.0 

R23 

.0001 

R13 

.6602 

LSA 

634.9  MSA 

235.4 

SSA 

14.4 

BOE  1 .5017 

BRA  2.2489 

BC3 

.1263 

FSP 

-60 

SCI 

909.9 

SC2 

465.4 

THA 

178.71 

Eli 

522.6  EL2 

214.3 

Alf 

48. 7H 

LAUNCH  DATE  OEC  3 1968 

flight 

TIME 

76.00 

ARRIVAL 

CATE 

FEB 

17  1969 

HELIOCENTRIC  CONIC 


RL 

147.45 

LAL 

-.00 

LOL 

RP 

107.50 

LAP 

2.19 

LOP 

RC 

79.087 

GL 

3.13 

GP 

PLANETOCENTRIC  CONIC 

DISTANCE  146.059 

70.90  VL  18.103  CAL  25.27  A7L  86.94  HCA  45.62  SMA  90.13 

116.48  VP  31  .570  GAP  -44.66  A7P  87.86  TAl  168.68  TAP  2M.30 

-.40  7Al  60.11  7AP  30.04  ETS  178.15  7AE  132.95  ETE  187,40 


ECC  .71617  INC  3.0605  Vl  30.216 
RCA  25.58  APO  154.68  V2  35.251 
7AC  62.25  ETC  162.51  CUP  30.04 


C3  256.874 

VHL  16.027 

OLA  7.17 

RAL  8.73 

RAO  6571.5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90,00 

6 14  33 

2993.11 

-28 .02 

95.93 

90.00 

20  0 14 

5189.21 

25.98 

232.50 

100.00 

7 39  19 

2719.69 

-29.64 

75.96 

100.00 

21  16  9 

4937.86 

27.56 

213.64 

110.00 

8 55  24 

2481  .58 

-34.00 

58.23 

110.00 

22  18  33 

4748.73 

31.83 

198.19 

3.11  VHP  25.566  DPA  -16.05  RAP  330.03  ECC  5.2275 


INJ  RT  ASC 
274 .22 
266.94 
274.35 
266.57 
274.70 
265.47 


differential  CORRECTIONS  MID-COURSE  EXE< 

TOE  -.9043  TRA-2.1859  TC3  -.1340  6AU  .4627  SOT  953.6  SOR 

ROE-1.1653  RRA  .5914  RC3  -.0139  FAU  .01140  RRT  -.0313  RRT 

FOE  .4280  FRA  .8204  FC3  -.0384  BSP  2358  SG6  1063.2  R23 

BOE  1,4750  BRA  2.2645  BC3  .1347  FSP  -65  SOI  953.8  S02 


470. 


i AZMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

85.75 

7 4 

26 

2393.1 

-28 . 32 

87.28 

78.31 

21  26 

43 

4589.2 

24.10 

224 .33 

85.90 

8 24 

39 

2119.7 

■29.89 

67.16 

77.94 

22  40 

27 

4337.9 

25.62 

205.38 

86.28 

9 36 

46 

1881  .6 

'34.15 

48.99 

76.83 

23  37 

42 

4148.7 

29.69 

189.63 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

) SG3 

30.7 

ST  400.6 

SR 

421  .5 

SS 

390.7 

1 RTF  - 

.6778 

CRT  .7082 

CRS 

.7789 

CST 

.9930 

1 R13 

.6778 

LSA  657.7 

MSA 

241  .0 

SSA 

14.7 

r THA  178.83 

ELI  537.5 

EL2 

221  .8 

alf 

47.05 

325 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATC  CEC  3 1968  TlICHT  TIME  78.00  ARRIVAL  CATE  FE6  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  151. 

RL  147.45  LAL  -.00  LOL  70.90  VL  18.755  CAL  2A.15  A7L  86.91  HCA  48.87  5HA  91.63  ECC  .69017  INC  3.0946  VI  30.216 

RP  107.49  lap  2.33  LOP  119.73  VP  31.952  GAP  -42.71  A7P  87.96  TAL  167.80  TAP  216.67  RCA  28.39  APO  154.87  V2  35.254 

RC  77.721  CL  3.45  CP  -.41  7Al  58.92  7'AP  28.58  ET5  178.19  2AE  133.12  ETE  187.86  /AC  63.96  ETC  162.86  ClP  28.57 

planetocentric  conic 

C3  236.054  VHL  15.364  CLA  7.93  RAL  9.72  RAD  6571  .4  VEL  18.904  PTH  3.07  VHP  24.628  OPA  -15.47  RAP  331.78  ECC  4 .8849 


LNCH  A/HTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIfC 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 12  31 

3006.16 

-27.95 

96.88 

274.71 

85.28 

7 2 37 

2406.2 

-28.31 

88.23 

90.00 

20  10  9 

5153.12 

25.45 

229.98 

266.77 

77.16 

21  36  2 

4553.1 

23.43 

221 .90 

_ 

100.00 

7 37  41 

2731  .46 

-29.57 

76.83 

274.86 

85.44 

8 23  13 

2131 .5 

-29.89 

68.03 

100.00 

21  27  40 

4903.05 

27.04 

211 .19 

266.36 

76.74 

22  49  23 

4303.0 

24.95 

203.01 

i 

r 

110.00 

8 54  40 

2490.56 

-33.96 

58.93 

275.25 

85.86 

9 36  10 

1890.6 

-34.16 

49.69 

110.00 

22  27  U 

4716.71 

31 .31 

195.84 

265.15 

75.53 

23  45  48 

4116.7 

29.01 

187.39 

differential  corrections  mid-course  execution  accuracy  orbit  determination  ACCURACY 


TOE  -.9109 

TRA-2.2065 

TC3 

-.1423 

6AU 

.4518 

5CT 

998.4 

SCR  473.7 

SC  3 

33.1 

ST 

421.5 

SR 

424 .7 

SS 

407.8 

ROE-1 

.1258 

RRA 

.5686 

RC3 

-.0156 

PAU  .01147 

RRT 

-.0301 

RRP  .0277 

RTF  -.6947 

CRT 

.7073 

CRS 

.7798 

CST 

.9928 

POE 

.4449 

PRA 

.8492 

PC3 

-.0421 

BSP 

2477 

SC6 

1105.1 

R23  -.0007 

R13 

.6947 

LSA 

680.9 

MSA 

246.1 

SSA 

14.9 

BOE  1.4481 

BRA  2.2786 

6C3 

.1432 

PSP 

-71 

SCI 

998.6 

SC2  473.4 

THA  178.94 

Eli 

552.9 

EL2 

228.9 

AlF  ' 

45.31 

LAUNCH  DATE  DEC  3 1968  PLIGHT  TIME  80.00  ARRIVAL  DATE  FEB  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  157.835 


RL  147.45 

LAL  -.00 

LOL  10,90 

VL  19.369 

CAL  23.11 

A7L  86,87 

HCA  52.12 

SHA 

93.13 

ECC  .66465 

INC 

3.1256 

VI 

30.216 

1 

RP  107.48 

LAP  2.47 

LOP  122.97 

VP  32.318 

GAP  -40.87 

A/P  88.08 

TAL  166.92 

TAP 

219.05 

RCA  31 .23 

APO 

155.03 

V2 

35.256 

RC  75.571 

GL  3.78 

CP 

-.43 

/AL  57.76 

7AP  27.13 

ETS  178.22 

/AE  133.38 

ETE 

188.35 

/AC  65 . 70 

ETC 

163.21 

CLP 

27.1  3 

- 

PLANETOCENTRIC  CONIC 

C3  217.171 

VHL  14.737 

OLA 

8.70 

RAL  10.68 

RAO  6571 .2 

VEL  18.398 

PTH  3.04 

VHP 

23.725 

OPA  -14.88 

RAP 

333.54 

ECC 

4.5741 

i 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

time 

PC  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

z 

90.00 

6 10  20 

3018 

.78 

-27.88 

97.79 

275.13 

84.83 

7 

0 38 

2418.8 

■28 . 30 

89.15 

90.00 

2tr  19  59 

5116 

.54 

24.88 

227.46 

266.55 

76.02 

21 

45  15 

4516.5 

22.71 

219.46 

100. tXJ 

7 35  54 

2742 

.78 

-29.51 

77.66 

275.29 

85.01 

8 

21  37 

2142.8 

29.89 

68  .88 

- 

100.00 

21  37  5 

4867.77 

26.46 

208.72 

266*11 

75.57 

22 

58  13 

4267.8 

24.22 

200.64 

: 

110.00 

8 53  47 

2499.05 

-33.92 

59,59 

275.72 

85.48 

9 

35  26 

1899.0 

- 

■34.17 

50.35 

110.00 

22  35  42 

4684.27 

30.74 

193.49 

264.79 

74.24 

23 

53  46 

4084 . 3 

28.27 

185.16 

% 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

Toe-I .2369 

TRA-2.5469 

TC3  - 

.2095 

6AU  .6101 

SCT  1271.2  SCR  - 

475.9  SC3 

36.7 

ST  567.4 

SR 

426.0 

SS 

455.9 

J 

ROE-1 .0829 

RRA  .5496 

RC3  - 

.0168 

PAU  .00983 

RRT  , 

,0271  RRT 

.0088  RTF  - 

.7085 

CRT  .7571 

CRS 

.7896 

CST 

.9975 

POE  .4999 

PRA  .9159 

PC3  - 

.0392 

BSP  5050 

see  1357.3  R23 

.0312  R13  - 

.7083 

LSA  806.6 

MSA 

245.6 

SSA 

16.9 

I 

BOE  1 .64  39 

BRA  2.6056 

0C3 

.2101 

PSP  1 

SCI  1271.3  SC2  - 

475.7  THA 

.68 

Eli  669.1 

El2 

236.0 

ALP 

34.50 

§ 

LAUNCH  DATE 

DEC  3 1968 

Plight  time 

82.00 

ARRIVAL 

, CATE 

FEB 

23  1969 

1 

HELIOCENTRIC  CONIC 

distance  163.822 

RL  147.45 

LAL  -.00 

LOL 

70.90 

VL  19.945 

CAL  22.08 

A/L  86.85 

HCA  55.36 

SHA 

94.64 

ECC  .63929 

INC 

3.1540 

VI 

30.216 

- 

RP  107.48 

LAP  2.59 

LOP  126.22 

VP  32.669 

GAP  -39,09 

A/P  88.21 

TAL  166.06 

TAP 

221 .43 

RCA  34.14 

APO 

155.14 

V2 

35.258 

RC  73.439 

CL  4.13 

CP 

-.44 

7AL  56.69 

ZAP  25.70 

ETS  178.24 

/AE  133.72 

ETE 

188.87 

/AC  67,45 

ETC 

163.53 

CLP 

25.70 

i 

PLANETOCENTRIC  CONIC 

C3  199.535 

VHL  14.126 

CLA 

9.45 

RAL  11.55 

RAD  6571.1 

VEL  17,912 

PTH  3.00 

VHP 

22.839 

CPA  -14.26 

RAP 

335.31 

ECC 

4 .2838 

= 

LNCH  A/MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

1 TIME 

PC  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

= 

90.00 

6 7 53 

3030.22 

-27.81 

98.62 

275.39 

84.42 

6 

58  23 

2430.2 

- 

28.29 

89.99 

90.00 

20  29  25 

5079 

.50 

24  .24 

224,93 

266.24 

74.90 

21 

54  5 

4479.5 

21  .94 

217.02 

100.00 

7 33  52 

2752.92 

-29.45 

78.41 

275.57 

84.62 

8 

19  45 

2152.9 

■29.88 

69.63 

_ 

100.00 

21  46  8 

4852.04 

25.83 

206.25 

265.75 

74.41 

23 

6 40 

4232.0 

23.45 

198.27 

110.00 

8 52  39 

250€ 

.36 

-33.88 

60.15 

276.04 

85,14 

9 

34  25 

1906.4 

'34 .18 

50.92 

no. 00 

22  43  50 

4651 .36 

30.10 

191 

264.34 

72.98 

24 

1 21 

4051 .4 

27.48 

182.92 

differential  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9036  TRA-2.2250  TC3  -.1552  6AU  .4173  SOT  1078.7  SOR  479.1  SC3  38.4  ST  458.1  SR  429.5  S5  44  1 .4 

ROE-1. 0469  RRA  .5221  RC3  -.0197  FAU  .01180  RRT  -.0317  RRP  .0270  RTF  -.7273  CRT  .7013  CRS  ,7813  CST  .9917 

FOE  .4776  PRA  .9060  PC3  -.0512  BSP  3222  SOB  1180.3  R23  .0017  R13  .7274  LSA  723.6  MSA  255.6  SSA  15.1 

BOE  1.3830  BRA  2.2855  6C3  .1564  PSP  -90  SOI  1078.8  S02  4 78.8  THA  179.00  ElI  579.4  El2  242.1  AlP  42.37 

LAUNCH  DATE  DEC  3 1968  PLIGHT  TIME  84.00  ARRIVAL  CATE  F£B  25  1969 


heliocentric 

: CCNIC 

DISTANCE  169.930 

RL  147.45 

LAL  -.00 

LOL  70.90 

VL  20.487 

GAL  21.13 

A/L  86.82 

HCA  58.61 

SMA  96 

.14 

ECC  .61459 

INC 

5.180? 

VI 

30.216 

RP  107.48 

LAP  2.71 

LOP  129.47 

VP  33.003 

CAP  -37.40 

A/P  88.34 

TAL  165.22 

TAP  223.83 

RCA  37.05 

APO 

155.23 

V2 

35.259 

RC  71.328 

CL  4.49 

CP  -.45 

/AL  55.65 

/AP  24.29 

ETS  178.25 

/AE  134.15 

ETE  189.41 

/AC  69.22 

ETC 

163.84 

CLP 

24  .28 

Planetocentric  conic 

C3  183.537 

VHL  13.548 

OLA  10.19 

RAL  12.40 

RAO  6571 .0 

VEL  17.460 

prn  2.96 

VHP  21.986 

OPA  -13.63 

RAP 

337.09 

ECC 

4 .0206 

LNCH  A/MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 5 16 

3041.31 

-27.73 

99.43 

275.59 

84.03 

6 55 

57 

2441,3 

'28.27 

90.80 

90.00 

20  38  48 

5041.90 

23.55 

222.39 

265.89 

73.81 

22  2 

50 

4441  .9 

21 .11 

214.57 

100.00 

7 31  39 

2762.68 

-29.38 

79.13 

275.78 

84.25 

8 17 

42 

2162.7 

29.87 

70 .36 

100.00 

21  55  5 

4795.76 

25.15 

203.78 

265.37 

73,28 

23  15 

1 

4195.8 

22.62 

195.89 

1 10 .00 

8 51  22 

2513.24 

-33.84 

60.69 

276.28 

84.83 

9 33 

15 

1913.2 

'34.18 

51  .46 

no.oo 

22  51  52 

4617.97 

29.41 

188.78 

263.86 

71.74 

24  8 

50 

4018.0 

26.64 

180.69 

OIPPERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9135 

TRA-2.2463 

TC3  -.1641 

0AU  .4063 

SCT  1130,8  SCR 

480.6  SC3 

41.4 

ST  483.0 

SR 

430.9 

SS 

460.3 

ROE-1 .0075 

RRA  .4987  RC3  -.0219  PAU  .01192 

RRT  - 

.0291  RRP 

.0255  RTF  - 

.7422 

CRT  .7016 

CRS 

.7825 

CST 

.9916 

FOE  .4965 

PRA  .9370 

PC3  -.0562  esP  3287 

see  1228.7  R23 

.0009  R13 

.7422 

LSA  750.5 

MSA 

259.5 

SSA 

15.3 

BOE  I.36CK3 

SB.  2.3010  eC5  .1656 

PSP  -97 

SCI  1130.9  SC2 

480.4  THA  179.14 

ELI  597.9 

EL2 

248.1 

ALP 

40.37 

326 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  rVOL  4,  1968-69  i 


LAUNCH  CATE  CEC  3 196i?  FLIGHT  TIME  fl6.00  ARRIVAL  CATE  FE6  ?7  J969 

HELIOCENTRIC  CONIC  DISTANCE  176. I^^ 

RL  1 47.45  LAl  -.00  LOl  70.90  VL  20 ,997  GAL  20,22  A7l  66. dO  MCA  6\  SMA  97.64  ECC  .59047  INC  3.2047  vj  30.216 

RP  107.40  lap  2.03  LOP  132.72  VP  33.322  GAP  -35.79  A7P  08.49  TAl  164.39  TAP  226.25  RCA  39.99  APO  155.29  V2  35.259 

RC  69.241  GL  4.06  GP  -.47  7AL  54.66  7AP  22.09  ETS  170.25  7AE  1 34.66  ETE  190.00  ZAC  7\  .01  ETC  164.13  ClP  22.09 

planetocentric  CONIC 

C3  160.060  VHL  12.995  CLA  10.93  RAl  13.20  RAO  6570.0  VEL  17.035  PTH  2.93  VHP  21.159  CPA  -12.99  RAP  330.07  ECC  3.7791 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 2 26 

3051  .03 

-27.65 

100.19 

275.60 

03.65 

6 53  17 

2451  .0 

-20.24 

91  ,57 

90.00 

20  40  0 

5003.71 

22.00 

219.04 

265.49 

72.74 

22  n 24 

4403.7 

20.23 

212.12 

100.00 

7 29  14 

2771 .04 

-29.32 

79.00 

275.00 

03.90 

0 15  26 

2171  .0 

-29,86 

71  .04 

100.00 

22  3 53 

4750.93 

24.40 

201.29 

264.94 

72.10 

23  23  n 

4150.9 

21 .74 

193,51 

110.00 

0 49  54 

2519.46 

-33.00 

61.17 

276.42 

04.55 

9 31  53 

1919.5 

-34 .10 

51  .94 

110.00 

22  59  43 

4504.07 

20.67 

106.42 

263.33 

70.53 

24  16  7 

3904 . 1 

25.74 

1 70 .46 

differential  corrections  MIC-COORSE  EXECUTION  ACCURACT  OR6IT  CETERMINA TION  ACCURACY 


TOE 

-.9190 

TRA^ 

'2.2619 

TC3 

-.1722 

BAU 

.3926 

SCT 

1101 .6 

SOR 

401 .5 

SC3 

44.6 

ST 

507.2 

SR 

431.7 

SS 

479.2 

ROE 

-.9603 

RRA 

.4752 

RC3 

-.0244 

FAU 

.01209 

RRT 

-.0271 

RRF 

.0239 

RTF 

-.7566 

CRT 

.7011 

CRS 

.7030 

CST 

.991  3 

FOE 

.5156 

FRA 

.9602 

FC3 

-.0620 

BSP 

3461 

SOB 

1275.9 

R23 

.0007 

R13 

.7566 

LSA 

777.1 

MSA 

262.9 

SSA 

15.5 

80E 

1.3350 

BRA 

2.3113 

BC3 

.1739 

FSP 

-106 

SGI 

1101 .7 

SC2 

401 .3 

THA 

179.24 

Eli 

615.9 

EL2 

253,5 

alf 

30.50 

LAUNCH  DATE  DEC  3 1960  FLIGHT  TIME  00.00  ARRIVAL  CATE  MAR  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  102.307 

RL  147.45  LAL  -.00  La  70.90  VL  21  .475  GAL  19.35  A7L  06.77  HCA  65.11  SHA  99.12  ECC  .56697  INC  3.2277  VI  30.216 

RP  107.40  LAP  2.93  LOP  135.97  VP  33.625  GAP  -34.24  A7P  00.64  TAu  163.59  TAP  220.69  RCA  4^.92  APO  155.32  V2  35.250 

RC  67.104  GL  5.25  GP  -.49  7AL  53.72  7AP  21.51  ETS  170.23  7AE  135.20  ETE  190.62  7AC  72.01  ETC  164,41  ClP  21.50 

PLANETOCENTRIC  CONIC 

C3  155. 4M  VHL  12.466  OLA  11.66  RAL  13.95  RAD  6570.7  VEL  16.635  PTH  2.09  VHP  20.357  CPA  -12.32  RAP  340.65  ECC  3,5577 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTK 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 59  21 

3061 .03 

-27.50 

J00.91 

275.67 

03.30 

6 50  23 

2461  .0 

-20.22 

92.30 

90.00 

20  57  4 

4964.09 

22.00 

217.20 

265.04 

71.71 

22  19  49 

4364  .9 

19.29 

209.65 

100.00 

7 26  36 

2700.43 

-29.26 

00.43 

275.09 

03.57 

0 12  57 

2100.4 

-29.04 

71  .67 

100.00 

22  12  30 

4721 .52 

23.60 

190.00 

264.46 

71.10 

23  51  12 

4121  .5 

20.00 

191 .12 

110.00 

0 40  13 

2525.07 

-33.76 

61.60 

276.45 

04.29 

9 30  10 

1925.1 

-34.10 

52.30 

110.00 

23  7 23 

4549.64 

27.06 

104.06 

262.75 

69.35 

24  23  13 

3949.6 

24.00 

176.23 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACT 


TOE  -.9250 

TRA' 

'2.2774 

TC3 

-.1004 

BAU  .3791 

SCT 

1235.2 

SOR 

401.6 

SG3 

40.1 

ST 

532.9  SR 

431  .0 

SS 

499.0 

ROE  -.9292 

RRA 

.4510 

RC3 

- .0270 

FAU  .01227 

RRT 

-.0244 

RRF 

.0219 

RTF 

-.7703 

CRT 

.7012  CRS 

.7052 

CST 

.991 1 

FOE  .5350 

FRA 

1.0004 

FC3 

-.0604 

BSP  3615 

SOB 

1325.7 

R23 

.0003 

R13 

.7703 

LSA 

005.4  MSA 

265.7 

SSA 

15.6 

60E  1.3117 

BRA 

2.3217 

0C3 

.1024 

FSP  -ri5 

SOI 

1235.2 

SC2 

401  .4 

THA 

179.36 

ELI 

635.5  El2 

250.2 

alf 

36.59 

LAUNCH  CATE  i 

DEC 

3 I960 

FLIGHT 

TIME 

90.00 

ARRIVAL 

CATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  100.723 


RL 

147.45 

LAL 

-.00 

La 

70.90 

VL 

21  .925 

GAL 

10, 

.52 

A7L 

06.75 

HCA 

60.35 

SMA 

100. 

.50 

Ecr 

.54414 

INC 

3.2496 

VI 

30.216 

RP 

107.40 

LAP 

3.02 

LOP 

139.22 

VP 

33.912 

GAP 

-32. 

.76 

A7P 

00.00 

tal 

162.00 

TAP 

231  , 

.16 

RCA 

45  .05 

APO 

155 

.32 

V2 

35.257 

RC 

65.159 

GL 

5.65 

GP 

-.51 

7AL 

52.04 

7AP 

20. 

.13 

ETS 

170.19 

7AE 

136.00 

ETE 

191  , 

.20 

7AC 

74  .63 

ETC 

164  , 

.60 

CLP 

20.1  3 

PLANETOCENTRIC  CONIC 

C3  143.065  VHL  11.961  DLA  12.39  RAL  14.65  RAO  6570.6  VEL  16.260  PTH  2.05  VHP  19.579  CPA  -11.65  RAP  342.44  ECC  3.3545 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 56  2 

3071  .36 

-27.50 

101.59  275.57 

02.96 

6 47 

14 

2471  .4 

- 

20.19 

93.00 

90.00 

21  6 0 

4925.42 

21.13 

214.71  264.54 

70.70 

22  20 

6 

4325.4 

10.31 

207.10 

100.00 

7 23 '44 

2700.52 

-29.19 

01.02  275.00 

03.27 

0 10 

13 

2100.5 

- 

29.02 

72.20 

100.00 

22  20  59 

4603.40 

22.74 

196.31  263.93 

70.06 

23  39 

3 

4003.5 

19.02 

100.73 

110.00 

0 46  19 

2530.11 

-33.73 

61.99  276.39 

04.07 

9 20 

29 

1930.1 

- 

34 .10 

52.70 

110.00 

23  14  54 

4514.66 

27.00 

101 .71  262.14 

60.19 

24  30 

0 

3914.7 

23.00 

174 .01 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9290 

TRA-2.2006 

TC3  -.1070 

BAU  .3637 

SCT  1200.4  SCR 

400.9  S03 

51  .9 

ST  550.5 

SR 

431  .2 

SS 

519.2 

RCE  -.0905 

RRA  .4204 

RC3  -.0299 

FAU  .01250 

RRT  -.0221  R«F 

.0190  RTF  - 

.7035 

CRT  .7009 

CRS 

.7067 

CST 

.9900 

FOE  .5564 

FRA  1.0333 

FC3  -.0757 

BSP  3044 

SOB  1375.2  R23 

.0003  R13 

.7035 

LSA  033.9 

MSA 

260.1 

SSA 

15.7 

BOE  1 .2075 

BRA  2.3203 

BC3  .1901 

FSP  -126 

SOI  1200.4  SC2 

400.7  THA  179.45 

ELI  655.1 

EL2 

262.2 

ALF 

54.77 

LAUNCH  DATE  OEC  3 1960 

flight  TIME 

92.00 

ARRIVAL 

. DATE 

MAR 

5 1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  195.125 

RL  147.45 

LAL  -.00 

La  70.90 

VL  22.348 

CAL  17,73  A2L  06.73 

HCA  71 .60 

SMA  102,03 

ECC  .52201 

INC 

3.2704 

VI 

30.216 

RP  107.49 

LAP  3.10 

LOP  142.47 

VP  34.105 

GAP  -31.33  A7P  00.97 

TAL  162.04 

TAP  233.64 

RCA  40.77 

APO 

155.29 

V2 

35.254 

RC  63.173 

CL  6.07 

CP  -.53 

7AL  52.00 

7AP  10.77  ETS  170.13 

7AE  136.02 

ETE  .191  .99 

7AC  76.46 

ETC 

164 .92 

CLP 

10.77 

Planetocentric  conic 

C3  131.736 

VHL  11.470 

OLA  13.11 

RAL  15.31 

RAO  6570.4  VEL  15.900 

PTH  2.01 

VHP  10.025 

OPA  -10.96 

RAP 

344.23 

ECC 

3.1600 

LNCH  A7XTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 52  20 

3000.49 

-27.42 

102.25  275.36 

02.64 

6 43 

40 

2400.5 

-20 . 1 6 

93.66 

90.00 

21  14  49 

4005.26 

20.21 

212.13  264.00 

69.73 

22  36 

14 

4205.3 

17.27 

204.69 

100.00 

7 20  37 

2796,17 

-29.13 

01.50  275.61 

02.90 

0 7 

13 

2196.2 

-29.00 

72.04 

100.00 

22  29  20 

4644.01 

21 .02 

193.00  263.35 

69.05 

23  46 

45 

4044.0 

10.77 

106.33 

110.00 

0 44  12 

2534.63 

-33.69 

62.34  276.23 

03.06 

9 26 

27 

1934.6 

-34.10 

53.13 

110.00 

23  22  14 

4479.12 

26.00 

179.35  261.40 

67.00 

24  36 

53 

3079.1 

22.75 

171 .70 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9344 

TRA-2.2964 

TC3  -.1949  BAU  .3401 

SOT  1343.7  SOR 

479.4  S03 

56.0 

ST  505.4 

SR 

429.9 

SS 

540.2 

ROE  -.0522 

RRA  .4052 

RC3  -.0330 

FAU  .01276 

RRT  -.0193  RRF 

.0173  RTF  - 

.7961 

CRT  .7010 

CRS 

.7003 

CST 

.9906 

FOE  .5703 

FRA  1.0673 

FC3  -.0039  BSP  4067 

see  1426.7  R23 

.0002  R13 

.7961 

LSA  063.9 

MSA 

269.0 

SSA 

15.9 

BOE  1,2646 

BRA  2.3339 

BC3  .1976 

FSP  -130 

SCI  13.43.7  S02 

479.3  THA  179.55 

Eli  676.0 

EL2 

265.5 

alf 

32.95 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATC  DEC  3 1968  FLIGHT  TIME  94.00  ARRIVAL  CATE  MAR  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  ?0J.586 

Rl  147.45  LAL  -.00  LOL  70.90  Vl  22,745  CAL  16.97  A7L  86. 7l  HCA  74.85  5MA  103.46  EEC  .50062  INC  3.2905  VI  30.216 

RP  107.50  LAP  3.18  LOP  145.72  VP  34.443  CAP  -29.96  A7P  89.14  TAl  161.31  TAP  236.16  RCA  51.66  APO  155.25  V2  35.251 

RC  61.231  CL  6.51  CP  -.56  7AL  5l .22  7AP  17,42  ETS  178.03  7AE  137.75  ETE  192.76  7AC  78.29  ETC  165.15  CL^  17.41 

PlANETOCEnTRIC  CONIC 

C3  121.341  VHL  11.016  CLA  13.83  RAl  15.92  «A0  6570.3  VEL  15.578  PTH  2.77  VHP  18.093  CPA  -10.26  RAP  346.02  ECC  2.9970 


LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

, INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 48  36 

3089.30 

-27.34 

102.88 

275 .OT 

82.33 

6 40 

5 

2489.3 

-28.12 

94.30 

90.00 

21  23  31 

4844.38 

19.22 

209.54 

263.42 

68.80 

22  44 

15 

4244 .4 

16.17 

202.19 

100.00 

7 17  14 

2803.43 

-29.07 

82.11 

275.32 

82.70 

8 3 

58 

2203.4 

'29. T7 

73.38 

100.00 

22  37  33 

4605.48 

20.84 

191.29 

262.74 

68.07 

23  54 

19 

4005.5 

17.68 

183.92 

110.00 

8 41  51 

2538.67 

-33.66 

62.65 

275.97 

83.68 

9 24 

10 

1938.7 

-34.17 

53.44 

- 

110.00 

23  29  26 

4443  jOI 

25.10 

177.01 

260.78 

66.00 

24  43 

29 

3843.0 

21  .64 

169,56 

differential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCUf^ACY 

TDE  -.9414 

TRA-2.3089 

TC3  -.2023 

6AU  .3334 

SCT 

1402.9  SCR 

477.1  SC3 

60.4 

ST  614.5 

SR  428.0 

SS  562.3 

ROE  -.8142 

RRA  . 3825 

RC3  -.0362 

FAU  .01304 

RRT 

-.0154  RRF 

.0143  RTF  - 

.8079 

CRT  .7020 

CRS  .7902 

CST  .9904 

FOE  .6017 

FRA  1 .1027 

FC3  -.0930 

BSP  4240 

see 

1481.8  R23  - 

,0003  R13 

.8079 

LSA  896.3 

MSA  270.7 

SSA  16.0 

eOE  I .2447 

BRA  2.3403 

8C3  .2055 

FSP  -150 

SCI 

1402.9  SC2 

477.1  THA  179,66 

Eli  699.3 

EL2  267.8 

AlF  31.11 

LAUNCH  DATE  OEC  3 1968  FLIGHT  TIME  96.00  ARRIVAL  CATE  MAR  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  208.102 

Rt  147.45  LAL  -.00  LOL  70.90  VL  23.117  CAL  16.24  A7L  86.69  HCA  78.10  SMA  104.85  ECC  .47996  INC  3.3100  V1  30.216 

RP  107.51  LAP  3.24  LOP  148.97  VP  54.686  CAP  -28.65  A7P  89.32  TAL  160.60  TAP  238.69  RCA  54  .53  APO  155.18  V2  35,248 

RC  59.338  CL  6.96  CP  -.58  7AL  50.50  7AP  16.07  CTS  177.90  7AE  136.80  ETE  193.60  7AC  80.13  ETC  165.37  CLP  16.06 

PLANETOCENTRIC  CONIC 

C3  111.804  VHL  10.574  OLA  14.54  RAL  16.47  RAO  6570. J VEL  15.269  PTH  2.74  VHP  17.382  DPA  -9.55  RAP  347.80  ECC  2,8400 
lNCH  A2MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 

90.00  5 4 4 27  3097.87  -27.26  103.50  274.68  82.04  6 36  5 2497.9  -28.08  94.93 

90.00  21  32  7 4802.77  18.18  206.93  Z€^.$0  67.91  22  52  10  4202.8  15.02  199.68 

100.00  7 13  35  2810.40  -29.01  82.62  274.95  82.44  8 0 26  2210.4  -29.75  73.90 

100.00  22  45  40  4565.47  19.80  188.77  262.09  67.14  24  1 46  3965.5  16.54  181.50 

110.00  83916  2542.31  -33,64  €2.93  275.61  83.52  9 2l  38  1942.3  -34.17  53.73 

110.00  23  36  29  4406.33  24.06  174.66  260.05  64.96  24  49  55  3806.3  20.49  167.34 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9468  TRA-2.3156  TC3  -.2087  6AU  .3175  SCT  1462.3  SCR  474.1  SC3  65.2  ST  643.9  SR  425.2  SS  585.1 

ROE  -.7768  RRA  .3597  RC3  -.0397  FAU  .01336  RRT  -.0116  RRF  .Dill  RTF  -.8193  CRT  .7030  CRS  .7922  CST  .9902 

FOE  .6262  FRA  1.1393  FC3  -.1035  0SP  4464  SC8  1537.2  R23  -.0005  R13  .8193  tSA  929.5  MSA  271,1  SSA  16.1 

BOE  1.2246  BRA  2.3433  6C3  .2124  FSP  -164  SCI  1462.3  SC2  4 74.0  THA  179.76  ELI  723.1  El2  269.3  AlF  29.36 


launch  date  dec  3 1968 

Flight  time  98.00 

arrival 

CATE 

MAR 

II  1969 

- 

HELIOCENTRIC 

CONIC 

DISTANCE  214.665 

Rl  147.45 

LAL  -.00 

LOL 

70.90 

VL  23.467 

GAL  15.55 

A7L  86.67 

HCA 

81.34 

SMA 

106.22 

ECC  .46007 

INC 

3 . 3290 

VI 

30.216 

RP  107.52 

LAP  3.29 

LOP  152.23 

VP  34.916 

CAP  -27.38 

A7P  89.50 

TAL 

159.92 

TAP 

241 .26 

RCA  57.35 

APO 

155.09 

V2 

35.243 

= 

RC  57.501 

CL  7.43 

CP 

-.61 

7AL  49.82 

7AP  14.73 

ETS  177.70 

7AE 

139.96 

ETE 

194.52 

7AC  81.98 

ETC 

165.58 

CLP 

14.72 

i 

PLANETOCENTRIC  CONIC 

C3  103.057 

VHL  10.152 

OLA 

15.26 

RAL  16.98 

RAO  6570.0 

VEL  14.980 

PTH 

2.70 

VHP 

16.693 

OPA  -8.84 

RAP 

349.59 

ECC 

2.6960 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 ATMTH 

INJ 

t time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

90.00 

5 39  58 

3106.30 

-27.18 

104,10 

274.19 

81  .74 

6 

31  45 

2506.3 

' 

28.04 

95.54 

- 

90.00 

21  40  39 

4760 

.39 

17,07 

204.31 

262.14 

67.06 

23 

0 0 

4160.4 

13.82 

197.14 

100.00 

7 9 38 

2817 

.14 

-28.95 

83.12 

274.48 

82.19 

7 

56  35 

2217.1 

- 

29.72 

74 .40 

100.00 

22  53  41 

4524 

.78 

18,71 

186.25 

261 .40 

66.25 

24 

9 5 

3924.8 

15.34 

I 79.08 

110.00 

8 36  25 

2545 

.60 

-33.61 

63.19 

275.17 

83.37 

9 

18  51 

1945.6 

- 

•34.16 

53.99 

= 

no.oo 

23  43  23 

4369.09 

22.97 

172.32 

259.28 

63,96 

24 

56  12 

3769.1 

i9.28 

165.13 

differential  CCRRECTICNS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9519  TRA-2.3198  TC3  -.2142  BAU  .3012  SCT  1523.0  SCR  470-2  SC3  70.4  ST  674.2  SR  421.7  SS  609-0 

ROE  -.7398  RRA  .3374  RC3  -.0434  FAU  .01372  RRT  -.0073  RRF  .0074  RTF  -.8300  CRT  .7043  CRS  .7945  CST  .9900 

FOE  .6523  fra  1 .1772  FC3  -.1153  BSP  4701  SCB  1593.9  «23  -.0007  R13  .8300  LSA  964.2  MSA  270.8  SSA  16.2 

BOE  1.2056  BRA  2.3442  0C3  .2186  FSP  -179  SCI  1523.0  SC2  4 70.2  THA  179.86  ELI  748.1  El2  269.8  AlF  27.68 

launch  date  DEC  3 1968  FLICHT  TIME  100.00  ARRIVAL  CATE  MAR  13  1969 


heliocentric  CONIC  distance  221.272 

RL  147.45  LAL  -.00  lOl  70.90  VL  23.795  CAL  14.88  A7L  86.65  HCA  84.59  SHA  107.56  ECC  .44094  INC  3.3478  VI  30.216 

RP  107.54  LAP  3.33  LOP  155.48  VP  35.132  CAP  -26.16  A2P  89.68  TAl  159.27  TAP  245.85  RCA  60 . 1 3 APO  1 54 .98  V2  35,238 

RC  55.726  Cl  7.92  CP  -.64  7AL  49.20  7AP  13.39  ETS  177.44  7AE  141.25  ETE  195.52  7AC  83.83  ETC  165.76  CLP  13.37 


PLANETOCENTRIC  CONIC 
C3  95.034  VHL  9.749  OLA  15,97 
LNCH  A7MTH  LNCH  TIME  L-I  TJ>C 

90.00  5 35  10  3114.70 

90.00  21  49  8 4717,23 

100.00  7 5 23  2823.77 

100.00  23  1 36  4483.40 

110.00  8 33  19  2548.64 

110.00  23  50  10  4331.29 

differential  CORRECTIONS 
TDE  -.9575  TRA-2.3220  TC3  -.2191 
ROE  -.7035  RRA  .3156  RC3  -.0473 
FOE  .6802  fra  1,2168  FC3  -.1287 
BOE  1.1882  BRA  2.3433  6C3  *2241 


RAL  17.44  I 
INJ  LAT 
-27.10 
15.91 
-28.88 
17.55 
-33.59 
21.82 

8AU  .2847 
FAU  .01413 
BSP  4936 
FSP  -196 


RAO  €569.9  VEL  J4.710  PTH  2.66  VHP  16.025 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 


4.70  273.62  81.45  6 27  4 

1.68  261.45  66.26  23  745 

3.60  273.92  81.94  7 52  26 

3.72  260.68  65.41  24  16  20 

3.4?  274,63  83.23  9 15  47 

9.99  258.49  63.01  25  2 21 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1585.6  SCR  465.5  SC3  76.1 

RRT  -.0025  RRF  .0033  RTF  -.8403 

see  1652.5  R23  -.0010  R13  .8403 

SCI  1585.6  SC2  465.5  THA  179.95 


OPA  '8.11  RAP  351.37  ECC  2.5640 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

2514.7  -28.00  96.15 

4117.2  12.56  194.60 

2223.8  -29.70  74.89 

3883.4  14.09  176.64 

1948.6  -34.16  54.22 

3731.3  18.03  162.91 

ORBIT  OETERMINATION  ACCURACY 

ST  705.9  SR  4J7.5  SS  634.0 

CRT  .7061  CRS  .7969  CST  .9898 

LSA  1000.7  MSA  269.8  SSA  16.3 

ELI  774.6  £l2  269.4  ALF  26.05 
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EARTH-VENUS  TRAJECTORIES  i VOL  4,  1968-69 


tAUNCM  CATC  CCC  3 1-T6rt 


HELl'XENTfflC  0>iIC 


niGHT  TIME  10?. 00 
CrSTANCE  z?i 


ARRIVAL  CATE  mat?  15  ;069 


RL 

147.45 

lal  - .00 

LX 

70 

.90 

VL 

24  . 

103 

gal 

14.24 

A7L 

86.63 

HCA 

87 

RP 

107.56 

lap  3.36 

LX 

158 

.72 

VP 

35. 

535 

CAP 

-24.99 

A7P 

89.87 

TAl 

15H 

RC 

54 .021 

GL  8.42 

GP 

' 

,68 

/al 

48 

.63 

ZAP 

12.05 

ETS 

177.08 

7AE 

142 

Planetxentric  c«9nic 

C3 

87.681 

VHL  9 . 364 

CLA 

16 

.68 

ral 

17 

.85 

RAD 

6569.7 

VEL 

14.458 

pth 

2 

LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
I 10.00 
110.00 


LNCM  TIME 

5 ^9  59 
57  35 
0 4 7 

9 en 
?9  55 
0 45 


L-I 

^1^3 

4673 

2830 

444  1 

?551 

4?9e 


TIME 

■ IH 

.?7 

.3H 

.31 

.50 

.95 


INJ  LAT 
'?7.0J 
14.68 
,S? 
16.34 
'33.56 
Z0.6? 


CIFFEWENTIAl  CCWffECTIiCNS 


INJ  LONG 
105.31 
199.03 
84  .08 
181 .18 
63.64 
167.66 
MIC'< 


INJ  PT  ASC 
^7^.97 
?60.74 
^73.28 
^59.94 
?74. 01 
^57.68 


81  .16 
65.51 
81  .70 

64  ,e? 
85.10 
6?.l  I 


INJ  time 
6 2?  2 
?3  15  ?8 
7 47  58 
^4  21  29 
9 12  27 
I 12  18 


CCC 

.42258 

INC 

5.3662 

VI 

30 

.216 

RCA 

62 

.86 

APO 

154 

.86 

V2 

35 

.232 

7AC 

85 

.68 

ETC 

165 

.94 

CLP 

i; 

?.0  3 

CPA 

-7 

.39 

RAP 

353 

.14 

ECC 

2. 

14  30 

PC' 

CST 

TIM 

IN. 

1 2 

LAT 

INJ 

2 1 

lONC 

2523 

.2 

27. 

96 

96 

.77 

4073 

.3 

1 1 . 

26 

192 

.05 

2230 

.4 

29. 

67 

75 

.38 

384  1 

.3 

12. 

79 

1 74 

.19 

1951 

.5 

34. 

1 5 

54 

.45 

3693 

.0 

16. 

73 

1 60 

. 70 

0701  T CE  TEPM I NAT  I. >l  ACCUPACY 


TCE 

' .9635 

TRA 

-2.3222 

TC3 

- .2230 

BAU 

-2682 

RCE 

- .66  78 

RRA 

.2944 

RC3 

- .0513 

FAU 

.01457 

FCE 

.7101 

FRA 

1 .2583 

FC3 

'.1439 

BSP 

5177 

BCE 

I . I 723 

6RA 

2.3408 

BC3 

.2288 

FSP 

'214 

LAUNCH  CATE  CEC  3 1968 


HELlOCENTfflC  C<>JIC 
RL  147.45  LAL  -.00  LOL 

RP  107.58  LAP  3.38  LOP  161.97 

RC  5e.393  GL  8.95  CP  -.72 

planetocentric  conic 


SOT  1649.9  SOR 
RRT  .0028  RPE 
SOB  1712.8  Re3 
SOI  1649.9  S02 


DISTANCE  234.598 

70.90  VL  24.392  GAL  13.62  A7L  86.62  HCA  91.07  SMA  110.12 

VP  35.526  CAP  '23.86  A7P  90.06  TAU  158.06  TAP  249.13 

7AL  48.12  7AP  10.7]  ETS  176.57  7A£  144.22  ETE  197.88 


459.9 

SO  3 

82.3 

ST 

738  .8 

SR 

412.5 

SS 

660 . 3 

-.(9012 

RTF 

-.8500 

CRT 

.7083 

CRS 

. 7996 

CST 

.989  7 

.0014 

R13 

- .8500 

lsa 

1039.1 

MSA 

268 . 1 

SSA 

16. 3 

459.9 

THA 

.05 

Eli 

802 . 5 

EL2 

268.0 

AlF 

24.49 

104.00 

arrival 

CATE 

MAR 

17  1969 

C3  80.942 

VHL 

8.997 

CLA  17.39 

ral  18.21 

RAC  6569.6 

VEL  14.223 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

90.00 

5 

24  26 

3131  .89 

-26.92 

105.93 

272.23 

90.L70 

22 

6 0 

4628.48 

13.40 

196.36 

260.00 

100.00 

6 

55  51 

2837.08 

-28.75 

84.57 

272.55 

100.00 

23 

17  16 

4398.52 

15.08 

178.63 

259.17 

110.00 

8 

26  14 

2554.27 

-33.54 

63.85 

273.32 

no. 00 

0 

7 18 

4254.11 

19.36 

165.35 

256.84 

=’TH  2.59  VHP  14.74  7 
INJ  A7MTH  INJ  TIME 


80.86 
64.82 
81  .45 
63.88 
82.98 
61  .27 


6 16  37 

23  23  9 

7 43  8 

24  30  35 

9 8 49 

I 18  12 


ECC 

.40- 

4 99 

INC 

3.3846 

VI 

30 

.216 

RCA 

65 

.52 

A Pi? 

1 54 

.72 

V2 

35 

.226 

ZAC 

87 

.53 

ETC 

166 

. 10 

CLP 

1' 

n.69 

CPA 

'6 

.66 

RAP 

354 

.91 

ECC 

2. 

3 321 

PC 

CST 

TIM 

INJ 

2 

LAT 

INJ 

2 

L<?NO 

2531 

.9 

- 

27. 

91 

97 

. 40 

4028 

.5 

9, 

90 

189 

.44 

2237 

. 1 

- 

29. 

64 

75 

.87 

3798 

.5 

11  . 

44 

171 

.72 

1954 

.3 

- 

34. 

15 

54 

.66 

3654 

.1 

15. 

38 

1 58 

.49 

differential  CORRECTIONS 


TCE 

-.9698 

TRA 

'2.3202 

TC3 

-.2257 

BAU 

.2516 

ROE 

- .6328 

RRA 

.2737 

RC3 

- .0556 

FAU  .01507 

FOE 

.7424 

FRA 

1 .3019 

FC3 

-.1612 

BSP 

5419 

BCE 

1 . 1 580 

BRA 

2.3363 

6C3 

.2325 

FSP 

'234 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1715.8  SCR  453.6  SG3  89.1 
.0061  RTF  '.8591 
.0019  R13  -.8591 


076IT  CETERHInATTt>i  accuracy 


RRT  .0086  RRT 
SOB  1774.7  R23 
SGI  1 715.8  SC2 


453.6  THA 


.14 


LAUNCH  CATE  CEC  3 1 968 


HEL  [(XENTfflC  OCNIC 


RL 

147.45 

lal 

- .00 

LX 

70 . 90 

Vl 

24  .662 

GAu 

RP 

107.60 

lap 

3.39 

LX 

165 .22 

VP 

35 . 706 

GAP 

RC 

50 .852 

GL 

9.49 

GP 

-.76 

ZAl 

47.66 

ZAP 

Plane TXENTffic  CONIC 


C3  74.771 

VHL 

8.647 

CLA  18.10 

ral  18.52 

RAC  6569.5 

VEL  14.004 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 

18  27 

3140.96 

'26.82 

106.57 

27] .41 

90.00 

22 

14  27 

4582.84 

12.06 

193.68 

259.24 

100.00 

6 

50  32 

2844 .01 

'28.68 

85.07 

271 .75 

100  .00 

23 

25  3 

4355.01 

13.76 

176.07 

258.38 

I 10.00 

8 

22  15 

2557.04 

'33.52 

64  .07 

272.54 

I 10.00 

0 

13  45 

4214.75 

18  .06 

163.04 

255.98 

Flight  time  loe.oo 
DISTANCE  241 .307 

15.04  A7L  86.60  HCA  94.31  3MA  111.35 

'22.76  A7P  90.26  TAl  157.51  TAP  251 .82 

9.37  ETS  175.87  7AE  145.90  ETE  199.29 

PTH  2.55  VHP  14.137 

INJ  A7MTH  INJ  time 
80.55  6 10  48 

64.19  23  30  4^ 

81.20  7 37  56 

63.20  24  37  38 

82.85  9 4 52 

60.4  7 I 23  59 

COURSE  EXECUTION  ACCURACY 


ST 

772.9 

SR 

406 . 7 

SS 

688.0 

CRT 

.7109 

CRS 

.8025 

CST 

9896 

LSA 

1079.5 

MSA 

265.7 

SSA 

16.4 

ELI 

832.0 

El2 

265 . 7 

AlF 

22.99 

arri VAl 

cate 

MAR 

1 9 

1 96^ 

ECC 

.3881  7 

INC 

3.4031 

Vl 

30 

,216 

RCA 

68 .12 

APO 

154.57 

v2 

35 

.219 

ZAC 

89.38 

ETC 

166.25 

ClP 

9.34 

CPA 

'5.93 

RAP 

356.67 

ECC 

2. 

2 30  5 

Pi? 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

2541  .0 

- 

27.85 

98 

.06 

3982.8 

8.49 

186 

.82 

2244  .0 

- 

29 . 60 

76 

. 39 

3755.0 

10.05 

169 

.25 

1957.0 

34.14 

54 

.88 

3614.7 

13.99 

156 

.29 

ORCiT  ceterhination  accuracy 


RCE 

FCE 


'.5985  RRA 


TC3 

-.2271 

BAU  .2348 

SOT 

1782.8 

SOR 

446.4 

SC  3 

96.4 

ST 

808.2 

SR 

400 . 1 

SS 

717.2 

RC3 

-.0599 

FAU  .01563 

RRT 

.0149 

RRF 

-.01  14 

RTF 

- .8678 

CRT 

.7141 

CRS 

,8056 

CST 

.9895 

FC3 

-.1810 

BSP  5669 

SOB 

1837.9 

R23 

.0024 

R1  3 

-.8678 

LSA 

1121  .8 

MSA 

262.6 

SSA 

16.5 

BC3 

.2348 

FSP  -256 

SOI 

1782.8 

S02 

446.3 

THA 

.23 

ELI 

862.8 

El2 

262.4 

alf 

21  .56 

LAUNCH  CATE  DEC  3 1 968 

helixentric  conic 
RL  147.45  LAL  '.00  LX  70.90 

RP  107.62  LAP  3.39  LOP  168.46 

RC  49.405  GL  10.06  GP  -.81 

planetxentric  conic 
C3  69.122  VML  8.314  OLA  18.81 

LNCH  A7MTH  LNCH  TIME 


flight  TIME  108.00 
DISTANCE  248.041 

VL  24.915  GAl  12.47  A7L  86.58  HCA  97.55  SMA  112.53  CCC 

VP  35.873  CAP  '21.71  A7P  90.45  TAl  156.99  TAP  254.54  RCA 

7Al  47.26  7AP  8.03  ETS  174.85  7AE  147.70  ETE  21X1.90  7AC 


arrival  cate  mar  21  1969 


, 37210  INC  3.4217  V]  30.216 
70.66  APO  1 54 .40  V2  55.21  I 
91.22  ETC  166.38  ClP  7.99 


90.00  5 12  I 

9tl.OO  22  22  56 

100.00  6 44  49 

100.00  23  32  49 

110.00  8 17  57 

110.00  0 20  6 

differential  CORRECTIONS 
TOE  -.9862  tra-2.3114  TC3  -.2285 

RCE  -.5650  RRA  .2342  RC3  -.0645 

FCE  .8157  FRA  1.3966  FC3  -.2031 

BCE  1.1365  BRA  2.3232  6C3  .2374 


L'l  TIME 

3150.56 

4536,31 

2851  .31 

4310.80 

2559.94 

4174.93 


RAl  18.78 
INJ  LAT 
'26.71 
10.67 
-28.60 
12.38 
-33.49 
16.71 

6AU  .2194 
FAU  .01622 
BSP  5856 
FSP  -278 


RAC  6569.: 
INJ  long 
107.26 
190.97 
85.60 
173.51 
64.29 
160.75 
MID- 
SOT 
RRT 

SOB 

SOI 


VEL  13.801 
INJ  RT  ASC 
270.52 
258.46 
270.88 
257,58 
271.70 
255.12 


PTH  2.52  VHP  13.546 
INJ  A7MTH  INJ  TIME 


RAP 

INJ 


80.23 

63.61 

80.93 

62.57 

82.72 

59.74 


6 4 31 

23  38  32 

7 32  20 

24  44  39 

9 0 37 

1 29  41 


COURSE  EXECUTION  ACCURACY 

1854.2  50R  438.4  S03  104.5 

.0227  RRT  -.0176  RTF  -.8758 

1905.3  R23  .0035  R13  -.8758 

1854.2  S02  438.3  tha  .33 


CPA  '5.21 
PC  CST  TIM 
2550.6 
3936.3 
2251 .5 

3710.8 

1959.9 
3574  .9 

ORBIT  DETERHINA 
ST  846.7  SR 
CRT  .7183  CR5 
L5A  1168.0  MSA 
ELI  897.0  El2 


358 .42  ECC  2.1 376 
2 LAT  INJ  2 LONG 
98 . 76 


27.79 

7.04 

29.56 
8.61 

34.14 

12.56 


184 .1  7 
76 . 92 
166.75 
55.11 
154 .09 


riON  ACCURACY 
392.7  SS  748 .6 
.8091  CST  .9895 
258  .8  SSA  16.5 
257.9  AlF  20.1 7 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  CATE  CEC  3 J968  FlI&HT  TIME  110.00  ARRIVAL  CATE  MAR  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  2U .79^ 


RL  147.45 

LAL  -.00 

La 

70.90 

VL  25.152 

CAL 

11.94 

A7L  66.56 

HCA  100.79 

SMA 

113.67 

ECC  .35676 

INC 

3.4405 

VI 

30.216 

RP  107.65 

LAP  3.36 

LOP 

171 .71 

VP  36.030 

GAP  - 

20.69 

A7P  90.64 

TAL  156.51 

TAP 

257.30 

RCA  73.12 

APO 

154.23 

V2 

35.202 

RC  46.064 

Gl  1 0 .64 

GP 

-.66 

7AL  46.92 

7AP 

6.66 

ETS  173.33 

7AE  149.64 

ETE 

202.75 

7AC  93.05 

ETC 

166.50 

CLP 

6.62 

PLANETOCENTRIC  CONIC 

C3  63.955 

VHL  7 . 997 

Dla 

19.53 

RAL  16.96 

RAO  6569.2 

VEL  13.613 

PTH  2.49 

VHP 

12.973 

OPA  -4.49 

RAP 

.16 

ECC 

2.0525 

LNCH  A7MTH 

LNCH  TIME 

L-J 

: TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 5 6 

3160.66 

-26.59 

107 

.99 

269.56 

79.68 

5 

57  46 

2560.9 

- 

27.72 

99.50 

90.00 

22  31  29 

4466  .66 

9.22 

166 

i.24 

257*66 

63.11 

23 

46  16 

3666.9 

5.54 

161  .49 

: 

100.00 

6 36  41 

2659.11 

-26.52 

66 

.16 

269.94 

60.64 

7 

26  20 

2259.1 

- 

29.52 

77.50 

: 

100.00 

23  40  35 

4265,66 

10.96 

170 

.93 

256.76 

62.02 

24 

51  41 

3665.9 

7.13 

164.23 

110.00 

6 13  16 

2563.06 

-33.47 

64 

.53 

270.79 

62.59 

6 

56  1 

1963.1 

- 

34.13 

55.35 

110,00 

0 26  23 

4134.66 

15.31 

156 

.46 

254 .24 

59.06 

1 

35  16 

3534.7 

11  .10 

151  .69 

differential  CORRECTIONS 

MIO-COURSt  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURAC^^ 

r 

TOE  -.9940 

TR A '2. 3024 

TC3 

-.2269 

BAU  .2026 

SCT  1924.1  SCR  429.5  SG3  J 

113.4 

ST  664,6 

SR 

364.5 

SS 

761  .6 

- 

ROE  -.5323 

RRA  .2156 

RC3 

-.0691 

FAU  .01689 

RRT 

.0301  RRF  - 

.0236  RTF  - 

.6635 

CRT  .7224 

CRS 

.6127 

CST 

.9696 

- 

FOE  .6571 

FRA  I .4460 

FC3 

-.2267 

BSP  6104 

see  1971.5  R23 

.0042  R13  - 

.6635 

LSA  1215.2 

MSA 

254.4 

SSA 

16.6 

BCE  1.1275 

BRA  2.3125 

0C3 

.2372  FSP  -304 

SCI  1924.1  SC2  429.3  THA 

.41 

ELI  931.1 

EL2 

252.7 

ALF 

16.67 

LAUNCH  DATE  DEC  3 1966 

flight  time  112.00 

ARRIVAL 

. DATE 

MAR 

25  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  261.566 

- 

RL  147.45 

LAL  -.00 

La 

70.90 

VL  25.374 

GAL 

11.42 

A7L  66.54 

HCA  104.03 

SMA 

114.77 

ECC  .34219 

INC 

3.4596 

VI 

30.216 

RP  ’ 107.66 

LAP  3.36 

top 

174.95 

VP  36.176 

GAP  - 

19.71 

ATP  90.64 

TAL  156.06 

TAP 

260.09 

RCA  75 . 50 

APO 

154.05 

V2 

35.194 

RC  46.639 

gl  11.25 

GP 

-.92 

7At  46.63 

ZAP 

5.33 

ETS  170.69 

7AE  151.66 

ETE 

204.92 

ZAC  94.67 

ETC 

166.61 

CLP 

5.25 

PLANETOCENTRIC  CONIC 

C3  59.230 

VHL  7.696 

OLA 

20.24 

RAL  19.14 

RAD  6569.1 

VEL  13.436 

PTH  2.46 

VHP 

12.417 

OPA  -3.76 

RAP 

1 .66 

ECC 

1 .9746 

1 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  tAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 57  3B 

3172.11 

-26.45 

ioa 

.76 

266.33 

79.51 

5 

50  30 

2572.1 

- 

27.65 

100.31 

90.00 

22  40  ID 

4440.42 

7.72 

165 

.47 

256.66 

62.67 

23 

54  10 

3640.4 

4.00 

176.77 

100.00 

6 32  5 

2667,59 

-26.42 

66 

.77 

266.93 

60.33 

7 

19  52 

2267.6 

- 

29.47 

76 .13 

I 

100,00 

23  46  25 

4220.17 

9.49 

166 

.34 

255.94 

61.52 

24 

58  45 

3620.2 

5.61 

161  .69 

110.00 

6 6 19 

2566.51 

-33.43 

64 

.79 

269.61 

62.43 

6 

51  5 

1966.5 

- 

34.12 

55.62 

110.00 

0 32  36 

4094 ,02 

13.66 

156 

.16 

253.35 

56.44 

1 

40  50 

3494.0 

9.60 

149.69 

differential  corrections  mid-course  execution  accuracy  orbit  determination  accuracy 

TDE-J.0021  TRA-2,2909  TC3  -.2231  BAU  .1B6J  SOT  IB9A.7  SOR  419.9  503  123.1  ST  924.2  SR  375.5  SS  616.5 

ROE  -.5004  RRA  .1977  RC3  - .0736  FAU  .01765  RRT  .0379  RRF  -.0303  RTF  -.6909  CRT  ,7270  CRS  .6165  CST  .9696 

FOE  .9023  FRA  1.5025  FC3  -.2560  BSP  6355  SCB  2036.4  R23  .0051  R13  -.6909  LSA  1264.7  MSA  249.4  SSA  16.6 

BOE  1.1201  BRA  2.2994  BC3  .2350  FSP  -533  SOI  1994.7  SC2  419.6  THA  .46  ELI  966.6  EL2  246.5  AlF  17.64 


LAUNCH  CATE  CEC  3 1966  FLIGHT  TIME  114.00  ARRIVAL  CATE  MAR  ?7  1969 

HELIOCENTRIC  CONIC  DISTANCE  266.353 

RL  147.45  LAL  -.00  LOt  70 . 90  VL  25.561  CAl  10.93  A7L  66.52  MCA  107.26  SMA  115.63  ECC  .32632  INC  3.4796  VI  30.216 

RP  107.71  lap  3.32  LiOP  176.19  VP  36.313  GAP  -16.76  A7P  91.03  TAL  155.65  TAP  262.91  RCA  77.60  APO  153.66  V2  35.164 

RC  45.742  Cl  11.67  CP  -.99  7Al  46.39  7AP  3.99  ETS  166.60  7AE  153.63  HE  207.50  7AC  96.66  ETC  166.71  ClP  3.66 

PLANETOCENTRIC  conic 

C3  54.91  4 VHL  7.410  ClA  20.96  RAL  19.24  RAC  6569.0  VEL  13.277  PTH  2.4  3 VHP  11.678  OPA  -3.06  RAP  3.60  ECC  1.9036 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 49  36 

3164.50 

-26.30 

109.65 

267.44 

79.10 

5 A2  40 

2564.5 

-27.53 

101 .21 

90.00 

22  49  1 

4390.91 

6.16 

162.67 

256.09 

62.31 

24  2 12 

3790,9 

2.41 

176.00 

100,00 

6 24  59 

2676,92 

-26.32 

67.45 

267.66 

60.00 

7 12  56 

2276.9 

-29.41 

76.61 

_ 

100.00 

0 0 14 

4173.72 

7,97 

165.72 

255.11 

61.09 

1 9 46 

3573.7 

4.05 

159.13 

1 10.00 

6 2 57 

2570.43 

-33.40 

65.09 

266.79 

62.26 

6 45  47 

1970.4 

-34.11 

55.92 

110.00 

0 36  46 

4052.96 

12.40 

153.92 

252.46 

57.69 

1 46  19 

3453.0 

6.07 

147.50 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE'l  .0065  TRA-2.2743  TC3  BAU  .1663  SCT  ^62. T3CR  ■40^9.4  133.7  ST  962.9  SR  365,7  SS  653.3 

RCE  '.4693  RRA  .1606  RC3  -.0765  FAU  ,0i85i  RRT  .0453  RRF  -.0367  RTF  -.6960  CRT  .7317  CRS  .6205  CST  .9696 

FOE  .9512  FRA  1.5601  FC3  -.2916  BSP  6670  SCB  2103.1  R23  .0056  R13  -.6960  LSA  1315.0  MSA  243.9  SSA  16.5 

BCE  1.1123  BRA  2.2615  BC3  .2292  FSP  -367  SCI  2063.0  SC2  409.0  THA  .54  ELI  1001.7  El2  239.6  AlF  16.50 

LAUNCH  CATE  CEC  3 1 966  FLIGHT  TIME  116.00  ARRIVAL  CATE  MAR  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  275.147 

RL  147.45  LAL  -.00  La  70.90  VL  25.774  CAL  10*46  A7L  66.50  MCA  110.50  SHA  116.64  ECC  .31516  INC  3.5000  VI  30.216 

RP  107.74  LAP  3.26  LOP  161 .43  VP  36,439  GAP  -J7.64  A7P  91.23  TAL  155.26  TAP  265.76  RCA  60.02  APO  153.67  V2  35.1  74 

RC  44.762  Ol  12.52  CP  -1.06  7Al  46.21  7AP  2.67  ETS  157.65  7AE  156.05  ETE  210.61  7AC  96.46  ETC  166.60  ClP  2.45 

PLANETOCENTRIC  CCNIC 


C3  50,976 

VHL 

7.140 

OLA  21 .67 

RAL  19.29 

RAO  6566. 

.9  VEL  13.126 

PTH  2.40 

VHP  11 

.357 

OPA  -2.39 

RAP 

5.29 

ECC 

I .6369 

LNCH  AZMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

40  54 

3196.32 

-26,11 

110.63 

266.29 

76.64 

5 34 

13 

2596.3 

- 

27.42 

102.20 

90.00 

22 

56  6 

4340.21 

4.55 

179.62 

255.30 

62.02 

24  10 

26 

3740.2 

.77 

I 73 . 1 7 

100.00 

6 

17  22 

2667.32 

-26.19 

66,19 

266.74 

79.62 

7 5 

29 

2267.3 

- 

29.33 

79.56 

100.00 

0 

6 16 

4126.45 

6.4J 

163.09 

254.29 

60.74 

1 17 

2 

3526.4 

2.46 

156.53 

llO.OO 

7 

57  12 

2574.93 

-35.36 

65.44 

267.71 

62.06 

6 40 

7 

1974.9 

34.10 

56.27 

1 10.00 

0 

44  54 

4011.60 

10.90 

151.66 

251.57 

57.40 

1 51 

46 

3411  .6 

6.52 

145.30 

ufferential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORdlT  DETERMINATION  ACCURACY 

TOE-1 .0205 

TRA- 

'2.2605 

TC3  -.2091 

BAU  .1534 

SCT 

2137.6  SCR 

396.2  SG3 

145.6 

ST  1006.6 

SR 

355.0 

SS 

693.7 

ROE  -.4392 

RRA 

.1646 

RC3  -.0632 

FAU  .01941 

RRT 

.0547  RRF  - 

.0439  RTF  - 

.9043 

CRT  .7377 

CRS 

.6248 

CST 

.9696 

FOE  I .0066 

FRA 

1.6230 

FC3  -.3296 

BSP  6657 

SGB 

2174.5  R23 

.0073  R13  - 

.9043 

LSA  I37J.7 

MSA 

237.7 

SSA 

16.6 

eoE  1 .1  no 

BRA 

2.2664 

0C3  .2251 

FSP  -400 

SCI 

2137.9  SC2 

397.6  THA 

.60 

ELI  1042.1 

EL2 

231  .6 

ALF 

15.36 

330 


ilLiililil  II 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  3 I960 


FlIOHT  time  118.00 


ARRIVAL  CATE  MAR  31  1 969 


HELIOCENTRIC  CONIC 
RL  1A7.45  LAL  -.00  LOL  70.90 

RP  107.77  LAP  LOP  184.67 

RC  43.971  Cl  13.18  CP  -1 .15 

PLANETOCENTRIC  conic 


DISTANCE  e81 .948 

VL  25.954  CAL  10. 01  A7L  86.48  MCA  113.73  SMA  117.81  ECC  .30269  INC  3.5214  VI  30.216 
VP  36.557  GAP  -16.95  A7P  91.42  TAL  154.95  TAP  268.68  RCA  82.15  APO  153.47  V?  35.164 
7Al  46.09  ZAP  1.54  ETS  132.97  7AE  158.31  ETE  214.42  7AC  100.23  ETC  166.87  ClP  I .03 


C3  47.384 

VHL 

6 

.884 

CLA  22.39 

RAL  19.28 

RAO  6568.8 

LNCH  A7MTH 

LNCH  ■ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

31 

29 

3213.89 

-25.90 

111.7? 

90.00 

23 

7 

29 

4288.15 

2.88 

176.90 

100.00 

6 

9 

9 

2898.99 

-28.04 

89.03 

100.00 

0 

16 

27 

4078.29 

4.80 

160.42 

110.00 

7 

51 

3 

2580.16 

-33.31 

65.84 

110.00 

0 

51 

1 

3969.89 

9.36 

149. 4J 

2.37  VHP  10.852  OPA  -1.7?  RAP  6.97  ECC  1.7798 


INJ  RT  ASC 
265 .09 


differential  CORRECTIONS 


TOE- 

I .0285 

TRA' 

2.2391 

TC3 

-.1962 

BAU 

.1362 

ROE 

-.4097 

RRA 

.1496 

RC3 

- .0879 

FAU 

.02047 

FOE 

1 .0663 

FRA 

1 .6891 

FC3 

-.3739 

BSP 

7167 

BOE 

I .1071 

BRA 

2.2441 

BC3 

.2150 

FSP 

-441 

LAUNCH  DATE  DEC  3 1968 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL  70.90 

RP  107.80  LAP  3.16  LOP  187.90 

RC  43,319  CL  13.87  CP  -1.24 

PLANETCXENTRIC  CONIC 
C3  44.112  VHL  6.642  OLA  23,12  RAL 


VL  26.123 
VP  36.666 
7AL  46.03 


254.52 
265.57 
253.47 
266.59 
250.68 

MID-COURSE  EXECUTION  ACCURACr 
SOT  2206.6  SGR  386.1  SC3  158.5 

RRT  .0624  RRF  -.0503  RTF  -.9106 

see  2240. J R23  .0083  R13  -.9106 

SCI  2206,7  SC2  385.3  THA  .65 

flight  TIME  120.00 

DISTANCE  288.752 

GAL  9.59  A7L  86.46  MCA  116.96  SHA 

GAP  -16.09  ATP  9J.61  TAL  154.66  TAP  : 

7AP  1.31  ETS  72.23  7AE  160.55  ETE 


t A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

78.13 

5 

25  3 

2613.9 

-27.28 

103.32 

61 .82 

24 

18  58 

3686.2 

-.91 

170.27 

79.20 

6 

57  28 

2299.0 

-29.25 

80.43 

60.46 

1 

24  25 

3478.3 

.83 

153.88 

81.83 

8 

34  4 

1980.2 

-34.08 

56.68 

56.97 

1 

57  11 

3369.9 

4.94 

143.10 

ORBIT  DETERMINATION  ACCURACV 


19.23  RAO  6568.7  VEL  12.864  PTH  2.34  VHP  10.362 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

90.00 

4 21  13 

3231 .64 

-25.65 

112.95 

263.83 

77.56 

5 

15  5 

90.00 

23  17  18 

4234.48 

1.15 

173.90 

253.76 

61.70 

24 

27  53 

100.00 

6 0 17 

2912.22 

-27.87 

89.98 

264.35 

78,73 

6 

48  50 

100.00 

0 24  51 

4029.13 

3.14 

157.71 

252.66 

60.26 

1 

32  1 

110.00 

7 44  29 

2586.24 

-33.25 

66.30 

265.43 

81.56 

8 

27  35 

110.00 

0 57  9 

3927.87 

7.79 

J47.I7 

249.79 

56.61 

2 

2 37 

ST 

1048.1  SR 

343.4 

SS 

935.7 

CRT 

.7432  CRS 

.8291 

CST 

.9899 

LSA 

1427.7  MSA 

231  .3 

SSA 

16.5 

ELI 

1080.2  El2 

222.9 

alf 

14.31 

ARRIVAL 

DATE 

APR 

2 1969 

ECC 

.290B9  INC 

3.5438 

VI 

30.216 

RCA 

84.19  APO 

153.27 

V2 

35.153 

ZAC 

101 .98  ETC 

166.94 

CLP 

-.43 

DPA 

-1 .08  RAP 

8.63 

ECC 

1.7260 

PO  1 

CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2631  .6 
3634.5 
2312.2 

3429.1 

1986.2 
3327.9 


-27.10 

-2.64 

-29.14 

-.84 

-34.06 

3.34 


104.59 
167.27 
81  .40 
151 .19 
57.16 
1 40 . 90 


differential  CORRECTIONS 


TDE' 

-1  .0388 

TRA' 

2.2178 

TC3 

-.1822 

BAU 

.1205 

RDE 

-.3811 

RRA 

.1355 

RC3 

-.0924 

FAU 

.02161 

FDE 

1.1333 

FRA 

1.7612 

FC3 

-.4241 

BSP 

7420 

BOE 

I .1065 

BRA 

2.2219 

BC3 

-2043 

FSP 

-484 

LAUNCH  DATE  DEC  3 1968 


HELIOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACV 
SGT  2278.0  SGR  373.2  SG3  172.9 

RRT  .0706  RRF  -.0567  RTF  -.9164 

SG6  2308.3  R23  .0098  R13  -.9164 

SCI  2278.1  SG2  37?. 3 THA  .68 

Flight  time  itt.oo 
DISTANCE  295.556 


ORBIT  determination  ACCURACY 


RL 

147.45 

LAL 

-.00 

LOL 

70.90 

VL  26.279 

GAL  9.18 

A7L 

86.43 

RP 

107.84 

LAP 

3.08 

LOP 

191.13. 

VP  36.767 

GAP  -15,26 

A7P 

91 .80 

RC 

42.834 

GL 

14.58 

GP 

-1.35 

7AL  46.01 

ZAP  2.34 

ETS 

36.55 

PLANETOCENTRIC  CONIC 

C3 

41  .135 

VHL 

6.414 

OLA 

23.84 

RAL  19.12 

RAO  6568.6 

VEL 

12.748 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT  ASC 

90.00 

4 

9 59 

3252.07 

-25,34 

114.37 

262.51 

90.00 

23 

27  42 

4178.81 

-.65. 

170.80 

253.03 

ST 

1092.1 

SR 

331  .0 

SS 

981  .5 

CRT 

.7494 

CRS 

.8336 

CST 

.9901 

LSA 

1488.3 

MSA 

224.4 

$SA 

16.4 

Eli 

1121 .0 

EL2 

213,5 

ALF 

13.29 

ARRIVAL 

DATE 

APR 

4 1969 

ECC 

.21913 

INC 

3.5676 

VI 

30.216 

RCA 

86.15 

APO 

153.07 

V? 

35.141 

ZAC 

103.69 

ETC 

167.00 

CLP 

'1  .91 

100.00 

100.00 

110.00 

110.00 


5 50  4? 

0 33  35 
7 37  ?7 

1 3 19 


2927.31 

3978.81 

2593.34 

3885.54 


-27.67 
1 .44 

-33.18 

6.20 


91.05 

154.94 

66.84 

144.92 


263.08 

251.87 

264.24 

248.92 


PTH  2.32  VHP  9.889  DPA 
INJ  A7MTH  INJ  TIME 
76.92  5 4 11 

61.69  24  37  20 

78.20  6 39  30 

60.14  1 39  54 

81,24  8 20  41 

56.32  2 8 5 


-.45  RAP  10.26  ECC  1 .6770 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2652.1 

-26.89 

106,05 

3578.8 

-4.43 

164 .16 

2327.3 

-29.01 

82.51 

3378.8 

-2.55 

148.42 

1993.3 

-34.03 

57.71 

3285.5 

1.73 

138.69 

DIFFERENTIAL  CORRECTIONS 


TOE' I .0502 

TRA- 

-2.1938 

TC3 

-.1655 

BAU 

.1054 

RCE  -.3532 

RRA 

.1225 

RC3 

-.0969 

FAU 

.02288 

FOE  ] 

I .2079 

FRA 

1 .8390 

FC3 

-.4816 

BSP 

7667 

BOE  ] 

[ .1080 

BRA 

2,1972 

6C3 

.1917 

FSP 

-532 

LAUNCH  DATE  DEC  3 1968 


HELIOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2348.7  SGR  359.6  SC3  188.7 

RRT  .0783  RRF  -.0622  RTF  -.9218 

SC6  2376.1  R23  .0117  R13  -.9218 

SGI  2348.9  SG2  358.5  THA  .70 

flight  time  124.00 


DISTANCE  302.358 


ORBIT  DETERMINATION  ACCURACY 


RL 

147.45  LAL 

-.00 

LOL 

70.90 

VL 

26.425 

GAL 

8.60 

RP 

107.87  lap 

3.00 

LOP 

194.36 

VP 

36.860 

GAP 

-14.45 

RC 

42.524  GL 

15.31 

GP 

-1  .47 

7AL 

46.06 

ZAP 

3.73 

PLANETOCENTRIC  CONIC 

C3 

38.429  VHL 

6.199 

OLA 

24.57 

RAL 

18.96 

RAD 

6568.5 

LNCH  A/MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 
3 57  33 


38  51 
40  18 
4?  44 
29  57 
9 34 


L-I  TIME 
3275.94 
4120.58 
2944.67 
3927.09 
2601 .62 
3842.90 


differential  CORRECTIONS 
TDC-I.0624  TRA-2.1683  TC3  -.1458 

ROE  -.3260  RRA  .1106  RC3  -.1011 

FOE  1.2913  FRA  1.9236  FC3  -.5473 

BOE  I.ni3  BRA  2.1711  BC3  .1774 


INJ  LAT 
-24.96 
-2.52 
-27.42 
-.32 
-33.09 
4.58 

BAU  .0912 
FAU  .02430 
BSP  7898 
FSP  -585 


VEL  12.641  PTH  2.29  VHP  9.431 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
116.02  261.14  76.18  4 5?  9 

167.55  252.34  61.79  244732 

92.28  261.78  77.60  6 29  22 

152.11  251 .11  60.11  1 48  11 

67.47  263.02  80.88  8 13  18 

142.68  248.06  56.09  2 13  37 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2419.3  SGR  345.2  SG3  206.4 

RRT  .0848  RRF  -.0665  RTF  -.9270 

SG6  2443.8  R23  .0138  R13  -.9269 

SCI  2419.5  SG2  343.9  THA  .71 


ST 

1137.3 

SR 

317.6 

SS 

1030.6 

CRT 

.7558 

CRS 

.8381 

CST 

.9903 

LSA 

1552.1 

MSA 

217.2 

SSA 

16.3 

ELI 

1163.1 

EL2 

203.4 

ALF 

12.30 

ARRIVAL 

CATE 

APR 

6 1969 

ECC 

.26925 

INC 

3.5929 

VI 

30.216 

RCA 

88.01 

APO 

152.87 

V2 

35.129 

7AC 

105.38 

ETC 

167.06 

CLP 

-3.43 

CPA 

.14 

RAP 

11  .86 

ECC 

1 .6324 

PO  ( 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2675.9 

3520.6 

2344.7 
3327.1 
2001  .6 

3242.9 

ORBIT  CETERHINA 
ST  1183.7  SR 
CRT  .7622  CRS 
LSA  1619. 7 MSA 
ELI  1206.7  El2 


26.62 

-6.28 

28.85 

-4.29 

33.99 

.10 


107.74 

160.88 

83,77 

145.58 

58.35 

136.47 


TION  ACCURACY 

303.5  SS  1083.7 
.8425  CST  .9906 
209.8  5SA  16.1 

192.6  AlF  11  .34 


331 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4,  1968  69  > 


LAUNCH  CATE  DEC  3 1966  FlICHT  TJM£  1^6.00  ARRIVAL  CATE  APR  6 J969 

heliocentric  conic  distance  309.156 

RL  U7.45  UAL  -.00  LOL  70.90  VL  ?6.560  OAL  8.43  A7t  86.38  HCA  176.63  SHA  171.73  ECC  .75936  INC  3.6707  VI  30.716 

RP  107.91  LAP  7.90  LOP  197.59  VP  36.946  CAP  -13.67  A7P  97.16  TAL  154.00  TAP  780.63  PCA  89.79  APO  157.67  V7  35.117 

RC  47.397  CL  16.06  CP  -1.67  7AL  46.15  7AP  5.74  ETS  19.45  7AE  166.36  ETE  747.74  7AC  107.07  ETC  167.17  CLP  -4.99 

planetocentric  CONIC 

C3  35.974  VHL  5.998  CLA  75.31  RAL  18.75  RAO  6568.4  VEt  17.544  PTH  7.77  VHP  8.988  OPA  .69  RAP  13.44  ECC  1.5970 


UNCH  AZHTM 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TI^C 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

90.00 

3 43 

36 

3304.31 

-74.48 

117.96 

759.71 

75.31 

4 

38  41 

7704.3 

-76,77 

109.74 

90.00 

73  51 

7 

4058.85 

-4.50 

164.09 

751.70 

67.01 

24 

58  46 

34  58.8 

-8.71 

157.38 

100.00 

5 78 

55 

7964 .81 

-77.12 

93.70 

760.43 

76.91 

6 

18  19 

7364.8 

-28.65 

85.23 

100.00 

0 57 

76 

3873.59 

-7.13 

149.17 

750.39 

60.18 

I 

57  0 

3773.6 

-6.08 

147.61 

no.oo 

7 71 

55 

7611 .27 

-37.98 

68.71 

761.78 

80.46 

8 

5 76 

7011  .3 

-33.95 

59. 10 

110.00 

I 15 

55 

3799.89 

7.95 

140.43 

247.77 

55.93 

2 

19  15 

3199.9 

-1.55 

134  .77 

differential  corrections  mid-course  execution  ACCURACV  orbit  DETERMINATION  ACCURACY 

TOE-1.0751  TRA-7.1399  TC3  -.1730  6AU  .0779  SGT  7487.9  SCR  330.0  SC3  776.0  ST  1730. 9 SR  787.8  SS  1140.9 

ROE  -.7994  RRA  .1000  RC3  -.1057  FAU  .07587  RRT  .0894  RRT  -.0684  RTF  -.931?  CRT  ,7686  CRS  .8467  CST  ,9909 

FOE  1 .3847  FRA  7.0155  FC3  -.6776  BSP  8131  SC6  7509.7  R^3  .0165  R13  -.9317  LSA  1690.7  MSA  707.5  SSA  15.9 

DOE  1.1161  BRA  7.1477  8C3  .1619  FSP  -644  SCI  7488.1  SC7  378.7  THA  .69  ELI  1751.0  EL7  181,7  AlF  10.41 

LAUNCH  DATE  DEC  3 1968  FLIGHT  TIME  178.00  ARRIVAL  DATE  APR  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  315.946 


RL  147.45 

LAL 

-.00 

LOL  70.90 

VL  76.685 

CAL  8.09 

AZL  86.35 

HCA 

179.05 

SHA 

171 .98 

ECC 

.75007 

INC  3.6498 

VI 

30.716 

1 

RP  107.95 

LAP 

7.80 

LOP  700.81 

VP  37 .074 

GAP  -17.97 

AZP  97.34 

TAL 

153,86 

TAP 

283. 7J 

RCA 

91,47 

APO  157.40 

V7 

35.105 

RC  47.447 

GL 

16.83 

GP  -1.79 

ZAL  46.30 

ZAP  6.83 

ETS  16.69 

ZAE 

167.58 

ETE 

253.77 

ZAC 

108.63 

ETC  167.17 

CLP 

-6.59 

- 

Planetocentric  conic 

1 

C3  33.751 

VHL 

5.810 

OLA  76.05 

RAL  18.49 

RAO  6568.3 

VEL  12.455 

PTH 

2.25 

VHP 

8.560 

OPA 

1 .71 

RAP  14.98 

ECC 

1 .5555 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

iNJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO 

CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

90.00 

3 

77  37 

3338.98 

-Z3.8T 

120.31 

758.19 

74.29 

4 

73  16 

7739.0 

-75.79 

117.17 

e 

90.00 

0 

8 58 

3991 .97 

-6.63 

160.33 

751.14 

67.41 

1 

15  50 

3397.0 

-10.77 

153.54 

i 

100.00 

5 

16  71 

7988.44 

-76.74 

95.36 

759.03 

76.12 

6 

6 10 

2388.4 

-78.39 

86.94 

r 

100.00 

1 

7 55 

3817.74 

-4,07 

146.10 

749.71 

60.35 

2 

6 33 

3717.7 

-7.93 

139.50 

110.00 

7 

13  18 

7627.50 

-32.85 

69.06 

760.57 

79.97 

7 

57  1 

7077.5 

-33.89 

59.97 

I 

110.00 

1 

77  77 

3756.44 

1.29 

138.16 

746.41 

55.84 

2 

75  3 

3156.4 

-3.20 

I3I  .95 

CIFFERENTIAl  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.0805  TRA-7.1090  TC3  -.0974  0AU  .0660  SCT  7554.4  SCR  314.1  SC3  747.9  ST  1778.6  SR  271.7  SS  1707.9 

ROE  -.7733  RRA  .0908  RC3  -.1091  FAU  .07767  RRT  .0909  RRT  -.0668  RTF  -.9367  CRT  ,7746  CRS  .8504  CST  .9917 

FOE  1.4900  FRA  7.1158  FC3  -.7085  BSP  8354  SCB  7573.6  R73  .0197  R13  -.9367  tSA  1765.6  MSA  194.7  SSA  15.6 

BOe  1,1773  BRA  7.1109  8C3  .1467  FSP  -7)0  SCI  7554.5  SC7  3)7.7  THA  .65  ED  1796.1  EL7  169.7  ALF  9.49 


LAUNCH  CATE  DEC  3 1968  FLIGHT  TIME  130.00  ARRIVAL  CATE  APR  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  377.777 

RL  147.45  UAL  -.00  LOL  70.90  VL  76.807  OAL  7.76  A7l  86.37  MCA  133.07  SMA  177.68  ECC  .74136  INC  3.6873  Vi  30.716 

RP  107.99  LAP  7.69  LOP  704.03  vP  37.096  CAP  -17.19  A?P  97.57  TAl  153.75  TAP  786.87  RCA  93.07  APO  157-79  V7  35.097 

RC  42.671  GL  17.67  CP  '1-98  7Al  46.50  7AP  8.48  ETS  15.09  7AE  168.77  ETE  766.76  7AC  110.70  ETC  167.74  CLP  -8.74 

PLANETOCENTRIC  CONIC 


C3  31.747 

VHL 

5.634 

CLA  26.79 

RAL  18.18 

RAO  6568.3 

VEL  17.374 

PTH  2.23 

VHP 

8, 

.147 

OPA  1.67 

RAP  16.49 

ECC  1.5774 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

iNJ  7 LAT 

INJ  2 LONG 

90.00 

3 

8 33 

3383.33 

-73.07 

123.78 

256.57 

73.03 

4 

4 

56 

2783.3 

-75.17 

115.25 

90.00 

0 

25  33 

3916.69 

-8.98 

156.04 

250.70 

63.03 

1 

30 

50 

3316.7 

-17.53 

149.16 

100.00 

5 

7 17 

3016.64 

-76.27 

97.37 

757.59 

75.19 

5 

57 

34 

7416.6 

'28.04 

88.97 

100.00 

1 

14  30 

3758.61 

-6.00 

147.83 

249.09 

60.66 

7 

17 

8 

3158.6 

'9.86 

136,1 7 

no.oo 

7 

4 4 

2635.59 

-32.69 

70.05 

759.75 

79.41 

7 

48 

0 

7035.6 

-33.81 

60.99 

no.oo 

1 

79  12 

3712.43 

-.40 

135.86 

245.67 

55.82 

7 

31 

5 

3117.4 

-4.88 

129.65 

CIFFERENTIAL  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TCE-1,1003  TRA-7.0735  TC3  -.0661  0AU  .0555  SCT  7614.9  SCR  797.3  SC3  777.7  ST  1374.5  SR  753.7  SS  1769.3 

RCE  -.7473  RRA  .0831  RC3  -.1177  FAU  .07967  RRT  .0864  RRF  -.0595  RTF  -.9406  CRT  ,7793  CRS  .8533  CST  .9915 

FOE  1.6077  FRA  7.7745  FC3  -.8079  BSP  8619  SCB  7631  .8  R23  .0731  R13  -.9405  LSA  1847.3  MSA  187.4  SSA  15.7 

BOE  1.1778  BRA  7.0757  BC3  .1307  FSP  -786  SCI  7615.1  SC7  796,7  THA  .57  ELI  1339.3  El7  156.9  AlF  8.59 

LAUNCH  CATE  OEC  3 1968  FLIGHT  TIME  137.00  ARRIVAL  CATE  APR  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  379.497 

Rl  147.45  LAL  -.00  LOL  70.90  VL  76.909  CAL  7.45  A7L  86.78  HCA  136.79  SMA  173.34  ECC  .73371  INC  3.7)84  V]  30.716 

RP  108.03  LAP  7.57  LOP  707.75  VP  37.167  CAP  -11.40  A7P  97.69  TAL  153.67  TAP  789.96  RCA  94.57  APO  157.10  V7  35.080 

RC  43.078  Cl  18.44  CP  -7.71  7Al  46.74  ZAP  10.20  ETS  14.15  ZAE  168.75  ETE  279.97  ZAC  U1.7i  ETC  167.31  ClP  -9.96 

Planetocentric  conic 

C3  79.937  VHL  5.471  OLA  77.54  RAL  17.87  RAO  6568.7  VEL  17.301  PTH  7.77  VHP  7.747  CPA  7.08  RAP  17.95  ECC  1 .4976 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  lONC 

, INJ  RT  ASC  INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  7 LAT 

INJ 

2 LONG 

90.00 

2 

43  47 

3446.05 

-21 .71 

127.47 

754.74 

71  .36 

3 41 

8 

7846.1 

-74.06 

119.53 

90.00 

0 

47  37 

5874.47 

-11 .78 

150.77 

750.49 

64.06 

1 51 

16 

3774 . 5 

-15.17 

143.68 

100.00 

4 

46  11 

3051  .70 

-75.64 

99. TO 

756.07 

74.09 

5 37 

7 

7451  .7 

-77.58 

91  .43 

100.00 

1 

77  44 

3694.55 

-8.17 

139.76 

748.57 

61.13 

7 79 

18 

3094.6 

-11.91 

132.52 

no.oo 

6 

54  7 

7650.87 

-32.49 

7|  .19 

757.97 

78.75 

7 38 

18 

7050.9 

'33.70 

62.17 

no.oo 

1 

36  17 

3667.65 

-7.11 

133,53 

744.88 

SS.B7 

2 37 

75 

3067.7 

'6.57 

127.29 

UFFERENTIAL 

CO^^RECTIONS 

MIO' 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE-1 .1 146 

TRA- 

'7.0377 

TC3  -.0348 

0AU  .0486 

SCT  7675.7  SCR 

779.9  SC3 

799.5 

ST  1377.6 

SR  733.6 

SS 

1342.2 

ROE  -.2215 

RRA 

.0771 

RC3  -.1164 

FAU  .03180 

RRT 

.0757  RRF 

-.0440  RTF  - 

.9445 

CRT  .7879 

CRS  .8549 

CST 

.991  9 

FOE  1.7423 

FRA 

7.3449 

res  -.9199  BSP  8817 

SCB 

7689.8  R73 

.0779  R13  - 

.9444 

LSA  1925.4 

MSA  180.7 

SSA 

14.7 

BOE  I . 1 364 

BRA 

7.0397 

0C3  .1715 

FSP  -868 

SC) 

7679.3  SC7 

779.1  THA 

.46 

ELI  1384.8 

EL7  144.0 

ALF 

7.67 

337 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  > 


.AUNCH  CATE  DEC 

3 1968 

flight  time  134.00 

ARRIVAL  CATE 

APR 

16  1969 

HELIOCENTRIC 

: CONIC 

distance  336.254 

RL  147.45 

LAL 

-.00 

lCl 

70.90 

VL  27.009 

gal  7.16 

A/L  86.24 

MCA 

139.50 

SMA 

123.95 

ECC  .22560 

INC  3.7590 

VI 

30.216 

RP  108.07 

LAP 

2.44 

LOP  210.46 

VP  37.222 

CAP  -10.79 

ATP  92.86 

TAL 

153.63 

TAP 

293.13 

RCA  95.99 

APO  151 .92 

V2 

35.067 

RC  43.658 

CL 

19.28 

OP 

-2.49 

TAL  47.04 

tap  12.00 

ETS  13.62 

TAE 

167.72 

ETE 

291 .82 

TAC  113.16 

ETC  167.40 

CLP 

-11.74 

planetocentric  conic 

C3  28.306 

VML 

5.320 

Cla 

28.31 

RAL  17.41 

RAO  6568.1 

VEL  12.234 

PTH 

2.20 

VHP 

7.362 

DPA  2.41 

RAP  19.37 

ECC 

I .4658 

LNCH  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

51  8 

3598 

.11 

-18.09 

137.10 

251 .88 

67.84 

2 

51  6 

2998.1 

-20.94 

129.59 

90.00 

1 

36  50 

3644 

.48 

-16.88 

139.96 

251.35 

66.92 

2 

37  34 

3044.5 

-19.86 

132.56 

100.00 

4 

26  58 

3095 

.54 

-24 . 78 

102.71 

254.45 

72.72 

5 

18  33 

2495.5 

-26.91 

94.56 

IIXJ.OO 

J 

43  41 

3622.28 

-10.47 

135.18 

248.19 

61  .84 

2 

44  3 

3022.3 

-14.16 

128.33 

I JO. 00 

6 

43  18 

2668 

.79 

-32.25 

72.53 

256.67 

78.00 

7 

27  47 

2068.8 

-33.57 

63.55 

110.00 

I 

43  50 

3621  .80 

-3.86 

131.13 

244.18 

56.01 

2 

44  12 

3021  .8 

-8.29 

124  .85 

CirrEffENTIAL  CORffCCTIONS  MIC'COUffSe  EXECUTION  ACCURACT  ORBIT  CETERHINATION  ACCURACV 

TCE-1.1?64  TRA-1.996B  TC3  .0024  0AU  ,0454  SOT  2727.1  SCR  261,8  SC3  329.9  ST  1417.2  SR  212.0  $S  J420.3 

ROE  '.1952  RRA  .0731  RC3  -.1200  FAU  .03432  RRT  .0508  RRF  -.0153  RTF  -.9482  CRT  .7835  CRS  .8541  CST  .9922 

FOE  1,8937  FRA  2.4756  FC3-1.0497  BSP  9056  SC6  2739.6  R23  .0334  R13  -.9482  LSA  2010.1  MSA  173,6  SSA  14.1 

60E  1.1432  BRA  1.9981  6C3  .1200  FSP  -964  SCI  2727.1  SC2  261.4  THA  .28  EU  U27.0  El2  130.8  AuF  6.74 

LAUNCH  CATE  DEC  3 1968  FLICHT  TIME  136.00  ARRIVAL  CATE  APR  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  342.997 

RL  147.45  LAL  -.00  LOt  70.90  VL  27.101  CAL  6.89  A2L  86.19  HCA  142.71  SMA  124.53  ECC  .21852  INC  3.8053  VI  30.216 

RP  108.11  LAP  2.30  LOP  213.67  VP  37.276  CAP  -10.12  ATP  93.03  TAL  153.61  TAP  296.33  RCA  97.32  APO  151.74  V2  35.053 

RC  44.405  GL  20.16  CP  -2.82  TAL  47.38  TAP  13.88  ETS  13.38  TAE  166.80  ETE  301 .60  TAC  114.56  ETC  167.53  ClP  -13.59 

PLA^CTOCENTRIC  CONIC 


C3  26.853 

VHL 

5.182 

DlA  29.08 

RAL  16.95 

RAO  6568.1 

VEL  12.175 

PTH  2.18 

VHP  6, 

VD 

DPA  2.65 

RAP  20.75 

ECC 

: 1 .4419 

LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

83.08 

0 

44  59 

3793.06 

-18.29 

151.49 

250.50 

66.99 

1 48 

12 

3195.1 

-21.25 

144 .01 

96.92 

2 

39  19 

3423,30 

-18.28 

124.36 

250.49 

66.98 

3 36 

22 

2823.3 

-21 .24 

116.88 

100.00 

4 

1 54 

3158.34 

-23.44 

106.90 

252.62 

70.90 

4 54 

52 

2558.3 

'25.83 

98.91 

100.00 

2 

5 5 

3533,25 

-13.28 

130.06 

248.07 

62.97 

3 3 

58 

2933,2 

-16.80 

123.04 

no. 00 

6 

31  27 

2690.00 

-31 .94 

74.11 

255.36 

77.11 

7 16 

17 

2090.0 

-33.38 

65.18 

110.00 

1 

52  1 

3574.36 

-5.66 

128.64 

243.54 

56.23 

2 51 

56 

2974.4 

-10.06 

122.31 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .1388 

TRA- 

-1 .9532 

TC3  .0411 

BAU  .0469 

SCT  2773.8  SCR 

243.5  SC3 

363.9 

ST  1461.2 

SR  188.1 

SS 

1505.7 

ROE  -.1683 

RRA 

.0714 

RC3  -.1259 

FAU  .03712 

RRT 

.0083  RRT 

.0326  RTF  - 

.9517 

CRT  .7794 

CRS  .8493 

CST 

.9925 

FOE  2.0670 

FRA 

2.6194 

FC3-1 .1968 

BSP  9274 

see  2784.5  R23 

.0405  R13  - 

.9517 

LSA  2099.8 

MSA  167.4 

SSA 

13.4 

BOE  1.1512 

BRA 

1 .9545 

BC3  .1306 

FSP  -1070 

SCI  2773.8  SC2 

243.5  THA 

.04 

EU  1468.6 

EL2  117.2 

alf 

5.77 

.AUNCH  DATE  DEC 

3 1968 

Flight  time  I38.no 

arrival  cate 

APR 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  349. 

724 

RL  147,45 

LAL 

-.00 

LOt  70.90 

VL  27.185 

CAL  6.63 

ATl  86.14 

HCA  U5. 92 

SMA  125.07 

ECC  .21193 

INC  3.8589 

VI 

30.216 

RP  1 08 . 1 5 

LAP 

2.16 

LOP  216.88 

VP  37.325 

GAP  -9.48 

ATP  93.20 

TAL  153.63 

TAP  299.55 

RCA  98.56 

APO  151 .58 

V2 

35.040 

RC  45.309 

GL 

21  .07 

GP  -3.22 

TAL  47.77 

tap  15.86 

ETS  13.38 

TAE  165.64 

ETE  309.12 

TAC  115.88 

ETC  167.70 

CLP 

-15.54 

Planetocentric  conic 

C3  25.563 

VHL 

5.056 

CLA  29,88 

RAL  16.44 

RAD  6568.0 

VEL  12.122 

PTH  2.17 

VHP  6. 

635 

OPA  2.80 

RAP  22.07 

ECC 

1 .4207 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.04 

0 

19  11 

3857.05 

-19.10 

156.59 

249.40 

66.58 

1 23 

28 

3257.0 

-22.11 

149.08 

99.96 

3 

1 2 

3334.93 

-19.08 

118.19 

249.39 

66.56 

3 56 

37 

2734.9 

-22.09 

110.68 

100.00 

3 

8 51 

3309.95 

-19.73 

116.63 

249.69 

67.08 

4 4 

I 

2710,0 

-22.67 

109.06 

100.00 

2 

54  3 

3357.25 

-18.45 

119.56 

249.10 

66.06 

3 50 

0 

2757.3 

-21.53 

112. n 

no. 00 

6 

18  15 

2715.45 

-31 .54 

75:99 

254.04 

76.07 

7 3 

30 

2115.5 

-33.13 

67.12 

no. 00 

2 

I 9 

3524.52 

-7.54 

126.00 

242.98 

56.56 

2 59 

53 

2924.5 

-n  .88 

119.60 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

toe-1.1424  TRA-1.8981  TC3  .0944  BAU  .0544  SC T 2799.9  SCR  225.6  SG3  401.4  ST  J493.3  SR  161.0  SS  1593.9 

ROE  -.1398  RRA  .0726  RC3  -.1282  FAU  .04058  RRT  -.0673  RRF  .1127  RTF  -.9553  CRT  .7649  CRS  .8363  CST  .9927 

FOE  2.2583  FRA  2.7701  FC3-1.3744  OSP  9675  SCB  2809.0  R23  -.0480  R13  .9553  lSA  2184. 0 MSA  162*3  SSA  12,4 

BOE  1.1510  BRA  1.8995  6C3  .1593  FSP  -1205  SCI  2799.9  SC2  225.1  THA  179.69  EU  1498.4  El2  103.4  AlF  4.74 

LALNCH  CATE  DEC  3 1968  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  356.432 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.263  CAL  6.39  ATL  86.08  HCA  149.13  SMA  125.57  ECC  .20582  INC  3.9220  VI  30.216 

RP  108.19  LAP  2.01  LOP  220.09  VP  37.369  CAP  -8,85  ATP  93.37  TAl  153.66  TAP  302.79  RCA  99.73  APO  151.42  V2  35,027 

RC  46.364  GL  22.02  CP  -3.72  TAL  48.21  TAP  17.95  ETS  13.58  TAE  164.39  ETE  3^.61  TAC  117.13  ETC  167.92  CLP  -17.58 

Plane TocENTRic  conic 


C3  24.427 

VHL 

4.942 

OLA  30.71 

RAL  15.87 

RAO  6568.0 

VEL  12.075 

' PTH  2.|6 

VHP 

6. 

.292 

OPA  2.80 

RAP  23.34 

ECC 

I .4020 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

: INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.60 

23 

54  45 

3903.81 

-19.90 

160.45 

248.32 

66.12 

24 

59 

49 

3303.8 

-22.96 

152.93 

102.40 

3 

16  59 

3265,78 

-19.89 

113.40 

248.31 

66.11 

4 

11 

25 

2665.8 

-22.95 

105.88 

77.60 

23 

54  45 

3903.81 

-19.90 

160.45 

248.32 

66.12 

24 

59 

49 

3303.8 

-22.96 

152.93 

102.40 

3 

16  59 

3265 . 78 

-19.89 

113.40 

248.31 

66.11 

4 

11 

25 

2665.8 

-22.95 

105.88 

no. 00 

6 

3 n 

2746.71 

-31 .00 

78.26 

252.67 

74.82 

6 

48 

57 

2146.7 

-32.77 

69.49 

110.00 

2 

n 40 

3470.87 

-9.54 

123.13 

242.53 

57.02 

3 

9 

31 

2870.9 

-13.81 

116.65 

3IFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACOJRACr 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .1135 

TRA- 

1.8070 

TC3  .2027 

BAU  .0792 

SCT  2764.5  SCR 

209.9  SC3 

440.1 

ST  1483. 4 

SR  129.9 

SS 

1669.6 

ROE  -.1087 

RRA 

.0775 

RC3  -.1330 

FAU  .04583 

RRT 

.2037  RRF 

.2454  RTF  - 

.9601 

CRT  .7251 

CRS  .8035 

CST 

.9924 

FOE  2.4476 

FRA 

2.9028 

FC3-1 .6244 

8SP  10830 

see  2772.4  R23  - 

.0498  R13 

.9602 

LSA  2231.5 

MSA  159.5 

SSA 

1 1 .0 

BOE  1 .1 188 

BRA 

1 .8086 

6C3  .2424 

FSP  -1419 

SCI  2764.8  SC2 

205.5  Tha  179.11 

ELI  1486.4 

EL2  89.3 

AlF 

3.65 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69 


launch  cate  dec  3 1968  FlICHT  TJMC  M2. 00  AffRIVAt  CATE  APR  1969 

heliocentric  conic  distance  363.132 

Rl  M7.45  LAL  '.00  LOL  70.90  VL  27.334  OAt  6,l7  A7L  86.00  MCA  152.33  SNA  126.03  ICC  .20020  INC  3.9983  V]  30.216 

RP  108.23  LAP  1,86  LCP  223.29  VP  37.409  CAP  -8.24  A7P  93.54  TAL  153.71  TAP  306.04  RCA  100.80  APO  151.27  V2  35.013 

RC  47.558  CL  23.03  GP  -4.35  7AL  48.69  TAP  20.1?  ETS  14. 0l  7AE  163. M ETE  318.39  TaC  118.31  ETC  168.24  ClP  -19.72 

planetocentric  conic 

C3  23.455  VMl  4.843  CLA  31.58  RAL  15.25  RAD  6568.0  VEL  12.035  PTH  2.15  VHP  5.965  OPA  2.65  RAP  24.56  ECC  1 . 3860 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75. 4J 

23  36  47 

3942.75 

-20.71 

163.77 

247.30 

65.62 

24  42  30 

3342.8 

-23.83 

156.23 

104.59 

3 30  2 

3206.95 

-20.70 

109.36 

247.29 

65.61 

4 23  29 

2606.9 

-23.82 

101 .81 

75.41 

23  36  47 

3942.75 

-20.71 

163.77 

247.30 

65.62 

24  42  30 

3342*8 

-23.83 

156.23 

104.59 

3 30  2 

3206.95 

-20.70 

109.36 

247.29 

65.61 

4 23  29 

2606.9 

-23.82 

101 .81 

110.00 

5 45  24 

2786.71 

-30.25 

81  .14 

251.25 

73.27 

6 31  50 

2186.7 

-32.24 

72.49 

110.00 

2 24  32 

3410.98 

-11,74 

119.89 

242*26 

57.66 

3 21  23 

281 t.O 

-15.92 

113.29 

differential  corrections  mid-course  execution  accuracy  orbit  determination  ACCUPACy 

TOE-1.2062  TRA-1.8347  TC3  .1060  6AU  .0557  SOT  2922.0  ^ 202.6  S03  497.1  ST  1618.8  SR  96.0  SS  1835.4 

ROE  -.0753  RRA  .0854  RC3  -.M24  PAU  .04618  RRT  -.3195  RRf  .3914  RTF  -.9590  CRT  .6429  CRS  .7231  CST  .9938 

FOE  2,7945  FRA  3.1?59  FC3-1 .7043  BSP  9019  SC6  2929.0  R23  -.0882  R13  .9592  USA  2444.4  MSA  152.0  S5A  10.8 

BCE  1.2086  BRA  1.8367  6C3  .1776  FSP  -1412  SCI  2922.8  SC2  191.9  THA  178.73  ELI  1620.0  EL2  73.5  AlF  2.19 

LAUNCH  DATE  DEC  3 1968  PLIGHT  TIME  144 .00  ARRIVAL  DATE  APR  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  369.806 


RL  147.45 

LAL  -.00 

LOL  70.90 

VL  27.399 

GAL 

5.96 

A7L  85*91 

HCA  155.53 

SMA 

126,46 

ECC  .19501 

INC 

4.0926 

VI 

30.216 

_ 

RP  108.27 

LAP  1 .69 

LOP  226,49 

VP  37.444 

CAP 

-7,65 

A7P  93.73 

TAL  153.78 

TAP 

309.32 

RCA  101 .80 

APO 

151  .12 

V2 

35.000 

RC  48.883 

GL  24.13 

GP  -5,16 

7AL  49.24 

TAP 

22*56 

ETS  14.66 

7AE  161.92 

ETE 

320.65 

TAC  119.41 

ETC 

168.68 

CLP 

-21 .99 

Planetocentric  conic 

: 

C3  22.631 

VHL  4.757 

OLA  32.51 

RAl  14.55 

RAO  6567.9 

VEL  12.0tJD 

PTH  2.14 

VHP 

5.652 

OPA  2.28 

RAP 

25.74 

ECC 

1 ,3724 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

73.32 

23  19  56 

39T7.92 

-21 .54 

166.86 

246.30 

65 .04 

24 

26 

14 

3377.9 

'24.72 

159.29 

106.68 

3 41  18 

3154.34 

-21.53 

105 

.76 

246.30 

65 .03 

4 

33 

52 

2554.3 

'24.71 

98.19 

- 

73.32 

23  19  56 

3977.92 

-21.54 

166 

.86 

246*30 

65.04 

24 

26 

14 

3377.9 

24.72 

159.29 

i 

106.68 

3 41  18 

3154.34 

-21.53 

105 

.76 

246*30 

65 .03 

4 

33 

52 

2554.3 

24.71 

90.19 

110.00 

5 22  46 

2841 .40 

-29.12 

84 

.99 

249*66 

71,25 

€ 

10 

7 

2241 .4 

'31 .40 

76.53 

110.00 

2 4]  34 

3338.85 

-14*33 

115 

.91 

242*25 

58.63 

3 

37 

13 

2738.9 

■18.38 

109,14 

OIPPERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1. 20 70 

TRA-1 .7662 

TC3  .1595 

8AU  .0668 

SGT  2915.3  SGR  208*4  5G3 

550.2 

ST  1638.9 

SR 

60.4 

SS 

1953,4 

ROE  -.0351 

RRA  .1002  RC5  -.1529 

PAU  .05087 

RRT 

,5295  RRP 

.6039  RTF  - 

.9618 

CRT  .2918 

CRS 

.3941 

CST 

,9939 

PDE  3.0965 

PRA  3.3733 

PC3-1 .9461 

esP  9376 

see  2922*8  R23  - 

.1094  R13 

.9621 

LSA  2546.1 

MSA 

149.8 

SSA 

9.5 

BOE  1.2075 

BRA  1 .7690 

eC3  .2209 

PSP  -1599 

SGI  2917.4  SG2 

176.7  THA  177.82 

ELI  1638.9 

El2 

57.7 

ALF 

.62 

LAUNCH  GATE  DEC  3 1968 

flight  TIME  146.00 

arrival 

CATE 

APR 

28  1969 

heliocentric  CCNIC 

DISTANCE  376. 46J 

_ 

RL  147.45 

LAL  -.00 

LOL  70.90 

VL  27,458 

CAL 

5.77 

A7L  85,79 

HCA  158.73 

SMA 

126.86 

ECC  .19025 

INC 

4.2133 

VI 

30.216 

= 

RP  108.31 

LAP  1.53 

LOP  229.68 

VP  37.475 

GAP 

^.07 

A7P  93.93 

TAL  153.87 

TAP 

312.60 

RCA  102.72 

APO 

150.99 

V2 

34.98  7 

RC  50.327 

CL  25.35 

GP  -6.23 

7AL  49.88 

7AP 

25.13 

ETS  15.62 

7AE  160.74 

ETE 

321 .48 

TAC  120.42 

ETC 

169.30 

CLP 

-24.39 

: 

Planetocentric  conic 

C3  21.974 

VHL  4.688 

CLA  33.55 

RAL  13.76 

RAO  6567.9 

VEL  11.973 

PTH  2.13 

VHP 

5. 

356 

OPA  I .60 

RAP 

26.69 

ECC 

1.3616 

LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

71  .21 

23  3 20 

4012.19 

-22.39 

169.93 

245.36 

64.34 

24 

10 

12 

3412.2 

- 

25.65 

162.35 

_ 

108.79 

3 51  32 

3105.78 

-22.38 

102.45 

245.36 

64.33 

4 

43 

18 

2505.8 

25.64 

94  .87 

7j  .21 

23  3 20 

4012.19 

-22.39 

169.93 

245*36 

64.34 

24 

10 

12 

3412*2 

25.65 

162.35 

- 

108.79 

3 51  32 

3105.78 

-22.38 

102.45 

245*36 

64.33 

4 

43 

18 

2505.8 

25.64 

94.87 

- 

110.00 

4 48  50 

2930.41 

-27.01 

91 

.06 

247.60 

68.21 

5 

37 

40 

2330.4 

29.72 

82.92 

110.00 

3 9 9 

3235.56 

-17,90 

110.04 

242*86 

60.38 

4 

3 

5 

2635.6 

21  .71 

102.97 

OIPPERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE'1.2154 

TRA-1 .7002 

TC3  .1958 

8AU  .0759 

SGT  2908*2  SGR 

240,4  SG3 

610.1 

ST  1663.2 

SR 

57.1 

SS 

2089 . 7 

ROE  .0144 

RRA  .1230 

RC3  -.1685 

PAU  .05566 

RRT  - 

,7219  RRP 

,7946  RTF  - 

.9639 

CRT  -.7012 

CRS 

-.6208 

CST 

.9940 

POE  3.4606 

PRA  3,5920 

PC3-2.1928 

eSP  9515 

see  2918.1  R23  - 

*1394  R13 

.9644 

LSA  2667.3 

MSA 

148.5 

SSA 

8.1 

BOE  1 .2155 

BRA  1,7046 

8C3  .2583 

PSP  -1792 

SGI  2913*4  SG2 

166.1  THA  176.57 

ELI  1663.7 

EL2 

40.7 

ALP 

178.62 

LAUNCH  DATE  DEC  3 1968  PLIGHT  TIME  148.00  ARRIVAL  DATE  APR  30  1 969 


HELIOCENTRIC  CONIC  DISTANCE  383.097 

RL  147.45  LAL  -.00  LOt  70.90  VL  27.512  GAL  5,60  A?t  85.63  HCA  161.93  SMA  127.22  ECC  .18591  INC  4.3742  Vi  30.216 

RP  108.36  LAP  1,36  LOP  232*88  VP  37,502  GAP  -6,51  ATP  94.16  TAL  153.96  TAP  315.89  RCA  103.57  APO  150.87  V2  34.974 

RC  51 .881  CL  26.76  OP  -7.7l  7AL  50.62  TAP  27.95  ETS  16.97  TA£  159.54  ETE  320.83  TAC  121  .36  ETC  170.19  CLP  -26.95 

Planetocentric  conic 

C3  21.510  VHL  4.638  OLA  34.74  RAL  12.82  R40  6567,9  VEL  11.954  PTH  2.13  VHP  5.079  DPA  .50  RAP  28.05  ECC  1.3540 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

A7MTH  INJ  TIfC 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.98 

22 

46  11 

4047,98 

-23.29 

173.20 

244.48 

63.46 

23  53 

39 

3448.0 

-26.65 

165.61 

111.02 

4 

1 14 

3059*70 

-23.27 

99.33 

244.47 

63.45 

4 52 

14 

2459.7 

-26.64 

91.74 

68.98 

22 

46  11 

4047,98 

-23.29 

173.20 

244  .48 

63.46 

23  53 

39 

3448.0 

-26.65 

165.61 

111 .02 

4 

] 14 

3059.70 

-23.27 

99.33 

244.47 

63.45 

4 52 

14 

2459.7 

'26.64 

91 .74 

68.98 

22 

46  11 

4047.^ 

-23.29 

173.20 

244,48 

63.46 

23  53 

39 

3448.0 

'26.65 

165.61 

111  .D2 

4 

1 14 

3059*70 

-23.27 

99.33 

244.47 

63.45 

4 52 

14 

2459.7 

-26,64 

91 .74 

OIPPERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOe-l .2262 

tra- 

-J .6291 

TC3  .2238 

BAU  .0648 

SGT  2887.2  SGR 

311.8 

i SG3 

676.2 

ST  1683.6 

SR  121.0 

SS 

2243.0 

ROE  .0792 

RRA 

.1574 

RC3  -.1919 

PAU  .06073 

RRT 

-.8493  RRP 

.9148 

1 RTF 

-.9656 

CRT  -.9838 

CRS  -.9595 

CST 

.9941 

POE  3-8957 

PRA 

5.8184 

FC3-2.4441 

BSP  9589 

see  2904.0  R23  - 

.1744 

R13 

.9665 

LSA  2803.3 

MSA  148.7 

SSA 

6.6 

8DE  1*2287 

BRA 

1 .6367 

8C3  .2948 

PSP  -2000 

SGI 

2899.4  SC2 

163.9 

1 THA 

1 74 . 74 

Eli  1687.8 

EL2  21.7 

alp 

175.95 

334 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  DEC  3 1960  FLIGHT  TIME  150.00  ARRIVAL  CATE  MAV  Z 1969 

HELIOCENTRIC  CONIC  DISTANCE  359.711 

RL  147.45  LAL  -.00  La  70,90  VL  27.561  CAL  5.44  A7L  55.40  HCA  165.12,  5MA  127.54  ECC  .15196  INC  4.6014  VI  30.216 

RP  105.40  LAP  1.16  LOP  236.07  VP  37.526  GAP  -5.97  A7P  94.45  TAL  154,06  TAP  319.15  RCA  104.34  APO  150.75  V2  34.961 

RC  53.536  CL  25.45  GP  -9,53  7AL  51.53  7AP  31,11  ETS  15.92  7AE  155.11  ETE  316.46  7AC  122.24  ETC  17J.54  ClP  -29.67 

PLANE tocentric  conic 

C3  21.304  VHL  4.616  OLA  36.20  RAL  11.66  RAO  6567.9  VEL  11  .945  PTH  2.13  VHP  4 .525  OPA  -1.25  RAP  29.32  ECC  1.3506 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  IHJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

66.45  22  27  20  4055.35  -24.25  176.95  243.67  62.27  23  35  25  3455.3  -27.76  169.36 

113.55  4 10  51  3014,69  -24.24  96.30  243.66  62.26  5 1 5 2414.7  -27.75  55.72 

66.45  22  27  20  4055.35  -24.25  176.95  243.67  62.27  23  35  25  3455.3  -27.76  169.36 

113.55  4 10  51  3014,69  -24,24  96.30  243.66  62.26  5 1 5 2414.7  -27.75  55.72 

66.45  22  27  20  4055.35  -24.25  176.95  243.67  62.27  23  35  25  3455.3  -27.76  169.36 

113.55  4 10  51  3014.69  -24.24  96.30  243.66  62.26  5 1 5 2414.7  -27.75  55.72 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.2451  TRA-1.5535  TC3  .2364  BAU  .0934  SOT  2554.6  SCR  439.9  SG3  747.4  ST  1703.5  SR  234.1  SS  2415.4 

ROE  .1716  RRA  .2095  RC3  -.2273  FAU  .06573  RRI  -.9125  RRF  .9701  RTF  -.9665  CRT  -.9997  CRS  -.9950  CST  .9942 

FOE  4.4250  FRA  4.0379  FC3-2.6710  BSP  9557  SOB  2555.3  R23  -.2062  R13  .9656  LSA  2963.7  MSA  150.6  SSA  5.2 

0OE  1.2565  BRA  1.5679  BC3  .3279  FSP  -2216  SCI  2552.5  SG2  177.9  THA  171.96  EU  1719.5  El2  5.7  alF  172.15 

LAUNCH  DATE  OEC  3 1965  FLIGHT  TIME  152.00  ARRIVAL  DATE  MAY  4 1969 


heliocentric  CONIC  OISTANCE  396.305 


RL  147,45 

LAL 

-.00 

La  70.90 

VL  27.605 

CAL  5.29 

A7L  55.05 

HCA 

165.31 

SHA 

127.54 

ECC 

.17539 

INC  4.9492 

VI 

30.216 

RP  105,43 

LAP 

1.00 

LOP  239.25 

VP  37.546 

CAP  -5.44 

ATP  94.55 

TAL 

154.16 

TAP 

322.47 

RCA 

105.04 

APO  150.65 

V2 

34.945 

RC  55.252 

GL 

30.75 

CP  -13.12 

7AL  52.76 

7AP  34.52  ETS  21.55 

TAE 

156.02  ETE 

314.01 

7AC 

123.09 

ETC  173.69 

CLP 

-32.55 

PLANE TOCENTRIC  CONIC 

C3  21 . 506 

VHL 

4.637 

OLA  35.11 

RAL  10.10  RAO  6567.9  VEL  11.953 

PTH 

2.13 

VHP 

4.609 

OPA 

-4.15 

RAP  30.55 

ECC 

1.3539 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.35 

22 

5 0 

4137.54 

-25.35 

151.63 

242.96 

60.53 

23 

13  55 

3537.5 

-29.07 

174.05 

116.65 

4 

20  41 

2969.75 

-25.34 

93.31 

242.95 

60.52 

5 

10  11 

2369.7 

-29.06 

85.76 

63.35 

22 

5 0 

4137.54 

-25.35 

151.63 

242.96 

60.53 

23 

13  55 

3537.5 

-29.07 

174.05 

116.65 

4 

20  41 

2969.75 

-25.34 

93.31 

242.95 

60.52 

5 

10  n 

2369.7 

-29,06 

55.76 

63.35 

22 

5 0 

4137.54 

-25.35 

151.63 

242.96 

60.53 

23 

13  55 

3537.0 

-29.07 

174.05 

116.65 

4 

20  41 

2969.75 

-25.34 

93.31 

242.95 

60.52 

5 

10  11 

2369.7 

-29.06 

55.76 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.2764  TRA-K4657  TC3  .2361  BAU  .1056  SC T 2502.4  SCR  657.1  SC3  817.7  ST  1722.1  SR  416.4  SS  2616.0 

ROE  .3151  RRA  .2912  RC3  -.2515  FAU  .07021  RRT  -.9404  RRF  .9907  RTF  -.9674  CRT  -.9969  CRS  -.9995  CST  .9942 

FOE  5.0695  FRA  4.J992  FC3-2.5264  BSP  9545  SC6  2575.4  R23  -.2220  R13  .9712  LSA  3155.7  MSA  155.0  SSA  3.5 

eOE  1-3154  BRA  1.4973  BC3  .3673  FSP  -2433  SCI  2570. J SC2  215.2  THA  167.49  ELI  1771.4  El2  32.0  AlF  166.44 


LAUNCH  DATE  DEC  3 1965  FLIGHT  TIME  154.00  ARRIVAL  DATE  HAY  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  402.676 

RL  147.45  LAL  -.00  La  70.90  VL  27.645  CAL  5.16  A7L  54.45  HCA  171.50  SMA  125.11  ECC  .17515  INC  5.5526  VI  30.216 

RP  105,47  LAP  .82  LOP  242.44  VP  37.564  GAP  -4.92  A7P  95.49  TAL  154.26  TAP  325.76  RCA  105.67  APO  150.56  V2  34.936 

RC  57.109  GL  34.13  GP  -15.73  7AL  54.65  7AP  39.62  ETS  26.54  7AE  152.06  ETE  307.13  7AC  123.91  ETC  177,50  CLP  -35.57 

planctocentric  conic 

C3  22.552  VHL  4,749  OLA  40.93  RAL  7.66  RAO  6567.9  VEL  IJ  .997  PTH  2.U  VHP  4.471  OPA  -9.25  RAP  33.26  ECC  1.3711 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.11 

21  35  26 

4205.74 

-26.61 

155.17 

242.37 

57.68 

22  45  31 

3605.7 

-30.67 

150.73 

120.59 

4 30  45 

2924,53 

-26.60 

90.35 

242.37 

57.67 

5 19  32 

2324.5 

-30.66 ' 

52.94 

59.11 

21  35  26 

4205.74 

-26.61 

155.17 

242.37 

57.65 

22  45  31 

3605.7 

-30.67 

150.73 

120.59 

4 30  45 

2924.53 

-26.60 

90.35 

242.37 

57.67 

5 19  32 

2324.5 

-30.66 

52.94 

59.11 

21  35  26 

4205.74 

-26.61 

155.17 

242.37 

57.65 

22  45  31 

3605.7 

-30.67 

150.73 

120.59 

4 30  45 

2924 .53 

-26,60 

90.35 

242.37 

57.67 

5 19  32 

2324  .5 

-30.66 

52.94 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TDE-1.3456  TRA-1.3721  TC3  .2125  BAU  .1266  SCT  2736.7  SCR  1040.1  SG3  569.9  ST  1754.9  SR  740.5  SS  2535.1 

ROE  .5903  RRA  .4231  RC3  -.3619  FAU  .07155  RRT  -.9516  RRF  .9973  RTF  -.9673  CRT  -.9943  CfiS-i  .0000  CST  .9942 

FOE  5.5591  FRA  4.1756  FC3-2.7595  BSP  9635  SC6  2927.7  R23  -.2132  R13  .9761  LSA  3414.1  MSA  162.7  SSA  2.4 

BOE  1 .4721  BRA  1.4355  BC3  .4195  FSP  -2555  SCI  2912.2  SC2  300.4  THA  159.69  ELI  1903.3  El2  73.0  AlF  157.20 

LAUNCH  DATE  DEC  3 1965  FLIGHT  TIME  156.00  ARRIVAL  DATE  MAY  & 1969 

HELIOCENTRIC  CONIC  01 STANCE ^409. 424 

RL  147.45  LAL  -.00  La  70.90  VL  27.650  CAL  5.05  A7L  53.13  HCA  174.65  SMA  125.36  ECC  .17233  INC  6.5715  VI  30.216 

RP  105.51  LAP  .64  LOP  245.62  VP  37.579  GAP  -4.42  A7P  96.54  TAL  154.34  TAP  329.03  RCA  106.24  APO  150.45  V2  34.923 

RC  59.010  CL  40.12  GP  -29.95  7AL  55.23  7AP  47.31  ETS  34.77  7AE  142.75  ETE  295.41  7AC  124.34  ETC  155.52  CLP  -35.49 

planetocentrjc  conic 

C3  26.219  VHL  5.120  OLA  45.50  RAL  2.76  RAO  6565,1  VEL  12.149  PTH  2.15  VHP  4.559  OPA  -19.47  RAP  35.17  ECC  1.4315 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  C$T  TIM  INJ  2 LAT  INJ  2 LONG 

52.37  204544  4315.51  -27.52  195.94  241.59  52.03  22  040  3715.5  -32.54  191.55 

127.63  43525  2555.99  -27.51  55.13  241.55  52.02  52634  2259.0  -32.53  51,07 

52.37  204544  4315.51  -27.52  195.94  241.59  52.03  22  040  3715.5  -32.54  191.55 

127.63  4 35  25  2555.99  -27.51  55.13  241.55  52.02  5 26  34  2259.0  - 32.53  51  .07 

52.37  204544  4315.51  -27.52  195.94  241.59  52-03  22  040  37J5.5  -32.54  191 .55 

127.63  4 35  25  2555.99  -27.51  55.13  241.55  52.02  526  34  2259.0  -32.53  51.07 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-1.5691  TRA-1.2560  TC3  .1557  BAU  .1657  SCT  2677.9  SCR  1750.4  SC3  530.5  ST  1557.0  SR  1420.1  SS  3025.2 

ROE  1.2396  RRA  .6315  RC3  -.4555  FAU  .06365  RRT  -.9551  RRF  .9990  RTF  -.9667  CRT  -.9933  CRS  -.9999  CST  .9944 

FOE  6.6455  FRA  3.5499  FC3-2.I0I7  BSP  10336  SCB  3215.7  R23  -.1665  R13  .9559  LSA  3519.2  MSA  175.2  SSA  1.1 

BOE  1-9997  BRA  1.4059  BC3  .4514  FSP  -2471  SCI  3155.0  SC2  443.5  THA  146.56  ELl  2334.1  El2  130.5  AlF  142.64 


335 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  < VOL.  4.  1968-69  » 


kUNCM  Date  dec 

3 1966 

Flight  time  iss.oo 

ARRIVAL  DATE 

MAY 

10  1969 

heliocentric 

CONIC 

distance  415.' 

937 

RL  147.45 

LAL 

-.00 

LOL  70.90 

VL 

27.712 

CAL  4.95 

AZL  77.92 

HCA 

177.65 

SMA 

128.57 

ECC  .16962 

INC12.0619 

Vl 

30.216 

RP  106.55 

LAP 

.45 

LOP  24 6. ’60 

VP 

37.591 

CAP  -3.93 

AZP  102.06 

tal 

154.41 

TAP 

532.27 

RCA  106.74 

APO  150.41 

V2 

34.911 

RC  60.976 

CL 

54.19 

CP  -56.17 

ZAL  68.16 

ZAP  65.36 

ETS  52.49 

ZAE 

116.22 

ETE 

295.59 

ZAC  120.43 

ETC  206.61 

CLP 

-37.76 

PLANETOCENTRIC  CONIC 

C3  50.794 

VML 

7.127 

DLA  55.60 

RAL  346.11 

rad  6566.9 

VEL  13.121 

PTH 

2.40 

VHP 

6.665 

OPA  -43.26 

RAP  56.44 

ECC 

1.6359 

LNCH  AZMTH 

lnch  time 

L-l  TIME 

iNi  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

Z LONG 

39.92 

19 

2 36 

4574.78 

-23.63 

221 .09 

236.52 

36.14 

20 

10  51 

3974 .6 

-30,01 

215.61 

140.08 

4 

11  42 

2961.96 

-23.61 

91.15 

236.50 

36.14 

5 

1 4 

2362.0 

-30.00 

85.67 

39.92 

19 

2 36 

4574.76 

-23.63 

221.09 

236.52 

36.14 

20 

16  51 

3974.0 

-30.01 

215.61 

140.06 

4 

11  42 

2961 .96 

-23,61 

91.15 

236.50 

36.14 

5 

1 4 

2362.0 

-30.00 

65.87 

39.92 

19 

2 36 

4574.76 

-23.63 

221.09 

236.52 

36.14 

20 

16  51 

3974.6 

-30.01 

215.81 

140.08 

4 

11  42 

2961 .96 

-23.61 

91.15 

236.50 

36.14 

5 

1 4 

2362.0 

-30.00 

85.67 

DIFFERENTIAL  CORRECTIONS  Ml D-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-3.ni4  TRA-1.103S  TC3  .0006  BAU  M724  SCT  2B53.6  SCR  5064.4  563  417.9  5T  2545.3  SR  2944.6  S5  2620.5 

RDE  3.6461  RRA  .6213  RC3  -.2539  FAU  .01797  RRT  -.9577  RRF  .9974  RTF  -.9760  CRT  -.9954  CRS  -.9996  CST  .9973 

FOE  5.6076  FRA  1.1933  FC3  -.3062  BSP  12376  SC6  4270.5  R23  -.0670  R13  .9976  LSA  4666.4  MSA  169.4  SSA  .4 

BDE  4.7947  BRA  1.2667  BC3  .2539  FSP  -1202  S61  4225.2  562  620.5  THA  153.70  ElI  3666.0  El2  164.9  ALF  130.62 

LAUNCH  DATE  DEC  3 1966  FlI6NT  Tl>C  160.00  ARRIVAL  DATE  MAY  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  422.531 


RL  147.45 

LAL 

-.00 

LOL  70.90 

VL  27.739 

CAL  4.65 

AZt  103.62 

HCA  181.11 

SMA  128 

.76 

ECC  .16746 

INC13.6197 

Vl 

30.216 

- 

RP  106.50 

LAP 

.26 

LOP  251.96 

VP  37.600 

GAP  -3.43 

AZP  76.36 

tal  154.54 

TAP  335.65 

RCA  107.20 

APO 

150.33 

V2 

34.900 

- 

RC  63.000 

GL 

-56.66 

GP  76.44 

ZAL  70.41 

ZAP  77.45 

ETS  304.16 

ZAE  104.26 

ETE  63 

.55 

ZAC  66.91 

ETC 

135.63 

CLP 

-22.05 

PLANETOCENTRIC  CONIC 

C3  60.376 

VML 

7.770 

DLA  -44.31 

RAL  43.70 

RAD  6569.1 

VEL  13.461 

PTH  2,46 

VHP  11.269 

DPA  71.92 

RAP 

311.77 

ECC 

1.9937 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

54.37 

11 

41  26 

1660.85 

16.09 

38.63 

294.13 

131.17 

12  12 

27 

1260.9 

23.24 

32.50 

125,63 

19 

12  19 

5761.03 

16.11 

269.32 

294.14 

131.16 

20  48 

20 

5161.0 

23.25 

263.19 

_ 

54.37 

11 

41  26 

1660.05 

16.09 

36.63 

294.13 

131.17 

12  12 

27 

1260.9 

23.24 

32.50 

125.63 

19 

12  19 

5761.03 

16.11 

269.32 

294.14 

131.16 

20  46 

20 

5161.0 

23.25 

263.19 

■ 

54,37 

11 

41 

1660.05 

16.09 

38.63 

294.13 

131,17 

12  12 

27 

1260.9 

23.24 

32.50 

z 

125.63 

19 

12  19 

5761.03 

16.11 

269.32 

294.14 

131.16 

20  46 

20 

5161,0 

23.25 

263.19 

DIFFERENTIAL  CORRECTIONS 

MID-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7637 

TRA- 

-2.6564 

TCS  .0046 

BAU  .1666 

SGT  3001.7  SGR  3572.1  SG3 

163.9 

ST  1055.9 

SR 

1079.3 

SS 

623.1 

_ 

ROE  .2366 

RRA^ 

-3.4442 

RC3  .2339 

FAU  .00743 

RRT 

.9657  RRF  - 

.9966  RTF  - 

.9633 

CRT  .7364 

CRS 

.9682 

CST 

.6623 

FOE  .0771 

fra 

2.0563 

FC3  -.1066 

BSP  15412 

SGB  4665.6  R23  - 

.0266  R13  - 

.9996 

LSA  1537.5 

MSA 

551.4 

SSA 

.4 

BOC  .6193 

BRA 

4.4756 

BC3  .2339 

FSP  -621 

SGI  4626.9  SG2  < 

601.3  THA 

50.13 

Eli  1406.9 

El2 

546.0 

ALF 

45.65 

LAUNCH  DATE  DEC  3 1966  FLIGHT  TIME  162.00  ARRIVAL  DATE  MAY  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  426.975 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.763  CAL  4.78  AZL  90.99  HCA  104.26  SMA  128.93  ECC  .16564  INC  .9637  Vl  30.216 

RP  106.62  LAP  .07  LOP  255.15  VP  37.608  GAP  -2.97  AZP  89.01  TAL  154.55  TAP  338.81  RCA  107.58  APO  150.29  V2  34.669 

RC  65.076  CL  -7,52  CP  40.67  ZAL  45.23  ZAP  60.65  ETS  334.05  ZAE  141.16  ETE  74.97  ZAC  101.79  ETC  152.01  CLP  -50.04 

PLANETOCENTRIC  CONIC 

C3  13.378  VML  3.656  OLA  3.09  RAL  26,96  RAO_  65^7.5  VEL  11.609  PTH  2.03  VHP  4.403  OPA  43.57  RAP  3.35  ECC  1.2202 


LNCH  AZMTH 

LNCH 

TIME 

L-l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT" 

iNJ  2 LONG 

b 

o 

7 

56 

15 

2216.51 

-19.66 

41.73 

242.77 

110.80 

6 

35 

13 

1616.5 

-16.66 

34 .34 

90.00 

20 

42 

10 

4670.81 

14.61 

196.66 

241,67 

65.47 

22 

0 

0 

4070.6 

11.16 

191 .68 

100.00 

9 

21 

2 

1951.46 

-20.59 

21.71 

242.39 

112.17 

9 

53 

33 

1351.5 

-17,40 

14.36 

100.00 

22 

2 

4 

4413.07 

15.51 

179,49 

241.24 

64.12 

23 

15 

37 

3613.1 

11.90 

172.56 

110.00 

10 

32 

35 

1727.53 

-23.04 

3.52 

241.21 

115.97 

11 

1 

23 

1127.5 

-19.36 

356.32 

110.00 

23 

7 

0 

4209.79 

17.89 

162.75 

239.93 

60.36 

24 

17 

10 

3609.6 

13.62 

156.02 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.4293  TRA-1.1184  TC3  .1720  BAu  .2663  SOT  1663.2  S6R  3010.6  SC3  695.7  ST  654.0  SR  1125.9  S5  1515.0 

RDE  -.4991  RRA-1.7201  RC3  1.4790  FAU  .07960  RRT  .9516  RRF  -.9998  RTF  -’,9515  CRT  .9901  CRS  .9994  CST  .9943 

FOE  1.8276  fra  5.8767  FC3-5.1644  BSP  11154  $CB  3551,1  R23  -.0661  R13  -.9961  LSA  2069.5  MSA  97.3  SSA  5.7 

BDE  .6503  BRA  2.0516  BC3  1.4690  FSP  -2708  $61  3516.5  562  494.3  THA  50.54  ELI  1409.9  El2  95.7  AlF  52.69 

LAUNCH  DATE  DEC  3 1960  FLIGHT  TIME  164.00  ARRIVAL  DATE  MAY  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  435.433 

RU  147.45  LAL  -.00  LOt  70.90  VL  27.764  CAL  4.73  AZL  69.11  HCA  187.43  SMA  129.08  ECC  .16404  INC  .6663  Vi  30.216 

RP  106.65  LAP  -.11  LOP  256.33  VP  37.613  GAP  -2.51  AZP  90.66  TAL  154.57  TAP  342.00  RCA  107.90  APO  150.25  V2  34.876 

RC  67,196  GL  6.61  GP  26.99  ZAL  45.16  ZAP  59.61  ETS  344.64  ZAE  154.67  ETE  73.63  ZAC  106.72  ETC  156.05  CLP  -55.41 

PLANETOCENTRIC  CONIC 

C3  13.079  VHL  3.616  DLA  16.43  RAL  21.67  RAO  6567.5  VEL  11.596  PTH  2.03  VHP  3.631  DPA  30.82  RAP  10.03  ECC  1.2152 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 47  41 

2655.27 

-27.26 

71.34 

241.48 

97.98 

6 31  56 

2055.3 

-25.87 

62.95 

90.00 

22  10  21 

4224.25 

.62 

173.53 

236.37 

61.69 

23  20  46 

3624.3 

-2.97 

166.70 

100.00 

7 18  16 

2363.15 

-28.45 

49.65 

241.28 

99.60 

7 57  39 

1763.1 

-26.83 

41  .22 

100.00 

23  22  27 

3991.61 

1.87 

155.65 

235.78 

60.16 

24  28  59 

3391^6 

-2.11 

149.13 

110.00 

8 46  58 

2085.63 

-31.53 

27.83 

240.53 

103.95 

9 21  44 

1465.6 

-29.29 

19.34 

110.00 

0 14  11 

3841 .89 

4.54 

142.63 

234.12 

56.08 

1 18  13 

3241.9 

.06 

136.41 

differential  CORRECTIONS  MlD-COURSE  EXECUTION  ACCI^ACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.4033  TRA  -.6811  TC3  .0701  BAU  .1970  5GT  1590.3  SGR  2206.8  SC3  1292.0  ST  773.9  SR  1001.1  SS  2226.6 

RDE  -.5219  RRA-1.1361  RC3  1.1243  FAU  .11567  RRT  .9410  RRF  -.B995  RTF  -.9395  CRT  .9997  CRS  .9991  CST  .9969 


FOE  3.6042  FRA  7.5607  FC3-7.6697  BSP  9002  SGB  2721.7  R23  -.1165  R13  -.9924  LSA  2562.3  MSA  46.6  SSA  13.4 

BDE  .6596  BRA  1.4393  BC3  1.1265  FSP  -3993  $01  2665.5  SG2  442.6  THA  54.78  ELI  1265.3  El2  15.7  AlF  52.30 
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LAUNCH  CATE  DEC  3 1968 


FlICHT  time  166. do 


arrival  date  mat  J8  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.45 

LAL 

-.00 

LOL 

70.90 

VL 

27. 

.802 

GAL 

RP 

106 

.68 

LAP 

-.30 

LOP 

261 .50 

VP 

37. 

,617 

GAP 

RC 

69. 

360 

GL 

12.55 

GP 

20.42 

TAL 

.46.21 

TAP 

DISTANCE  441.873 

4.68  A7L  88.36  HCA  190.60  SMA  129.20 
-2.06  A7P  91.62  TAL  154.57  TAP  345.17 
62.49  ETS  350.85  7A£  161.43  ETE  76.51 


planetocentric  CONIC 
C3  13.368  VHL  3.656  DLA  2l .71 


RAL  19.28  RAD  6567. 


LNCH  ATMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 40 

25 

2875.29 

-28.32 

87.33 

90.00 

22  58 

33 

4013.72 

-5.94 

161.55 

100.00 

6 16 

55 

2564.10 

-29-83 

64.40 

100.00 

0 8 

40 

3800.15 

-4.61 

145.13 

110.00 

7 56 

52 

2251 .39 

-33.57 

40.31 

110.00 

0 45 

12 

3685.62 

-1.42 

134.46 

differential  CORRECTIONS 
TOE  -.3293  TRA  -.6868  TC3.-.0817 
ROE  -.4718  RRA  -.8786  RC3  .8761 
FDE  5.2509  FRA  8.5672  FC3-8.7298 
BDE  .5754  BRA  1.1152  6C3  .8799 

LAUNCH  DATE  DEC  3 1968 

HELIOCENTRIC  CONIC 


BAU  .1573 
FAU  .13480 
BSP  7307 
FSP  -4719 


5 VEL  11.608  PTH  2.03  VHP  3.320 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
241.52  90.06  5 28  20 

235.79  62.26  24  5 27 

241.49  91.97  6 59  39 

235.06  60.43  I 12  0 

241.15  96.84  8 34  24 

233.08  55.84  1 46  38 

MIO-COORSe  EXECUTION  ACCURACY 
SOT  1269.6  SCR  1775.7  SC3  1539.0 
RRT  .9137  RRF  -.9987  RTF  -.9112 
SOB  2182.9  R23  -.1406  R13  -.9888 
SCI  2140.5  SC2  427.9  THA  55.25 


RL 

147.45 

LAL 

-.00 

LOL 

70.90 

VL 

27.817 

CAL 

RP 

108.72 

LAP 

-.49 

LOP  264.67 

VP 

37.619 

CAP 

RC 

71 .560 

GL 

15.63 

GP 

16.61 

TAL 

46.98 

TAP 

PLANETOCENTRIC  CONIC 

C3 

13.608 

VHL 

3.689 

OLA 

24.53 

RAL 

17.94 

RAO 

FLICHT  TIME  168.00 
DISTANCE  448.292 

4.65  A7L  87.95  HCA  193.78  SMA  129.31 
-1.62  ATP  91.99  TAL  154,54  TAP  348.32 
66.78  ETS  354.53  TAE  165.47  ETE  85.21 


ECC  .16272  INC  1.6425  VI  30.216 
RCA  108.18  APO  150.23  V2  34.867 
7AC  107.90  ETC  158.71  ClP  -60.47 

DPA  24.18  RAP  11.64  ECC  1.2200 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2275.3  -28.01  78.68 

3413.7  -9.61  154.80 

1964.1  -29.24  55.65 

3200.2  '8.51  138.52 

1651.4  -32.26  31.33 

3085.6  -5.89  128.23 

ORBIT  DETERMINATION  ACCURACY 
ST  622.2  SR  862.9  SS  2668.7 

CRT  .9984  CRS  .9984  CST  .9939 

LSA  2871.8  MSA  78.2  SSA  9.6 

ELI  1063.4  £l2  28.8  ALF  54.22 

ARRIVAL  DATE  MAY  20  1969 


ECC  .16167  INC  2.0533  VJ  30.216 
RCA  108.40  APO  150.21  V2  34.858 
7AC  107.54  ETC  160.58  ClP  -65,70 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 54  16 

3023.30 

-27.85 

98.12 

90.00 

23  34  0 

3873.44 

-10.30 

153.56 

100.00 

5 36  52 

2692.49 

-29.75 

73.94 

100.00 

0 38  0 

3679.48 

-8.62 

138.41 

110.00 

7 26  19 

2350.07 

-34.11 

47,97 

110.00 

1 5 3 

3594.67 

-4.89 

129.71 

DIFFERENTIAL  CORRECTIONS 

MIOh 

TOE  -.2126 

TRA  -.4879 

TC3  -.2470  BAU  -I4|3 

SCT 

ROE  -.4136 

RRA  -.7288  RC3  .7363 

FAU  .14941 

RRT 

FOE  6.3291 

FRA  9.2677 

FC3-9.5056 

BSP  5952 

SCB 

BOE  .4651 

BRA  .8771 

6C3  .7766 

FSP  -5315 

SCI 

RAO  6567.5  VEL  11.619  PTH  2.04  VHP  3.132  DPA  19.91  RAP  11.54  ECC  1 .2240 
INJ  RT  ASC  INJ  A7MTH 


241.37 

236.09 

241.53 

235.20 

241.56 

232.92 


84.67 
63.48 
86.95 
61 .27 
92.34 
56.13 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 44  40 

2423.3 

-28.30 

89.49 

24  38  33 

3273.4 

-13.78 

146.61 

€ 21  45 

2092.5 

-29.86 

65.14 

1 39  20 

3079.5 

-12.39 

I3I .65 

8 5 29 

1750.1 

-33.41 

38.80 

2 4 57 

2994.7 

-9.30 

123.40 

ORBIT  DETERMINATION  ACCURACY 


914. 4 SCR  1502.0  SC3  17J9.7 

,8371  RRF  -.9972  RTF  -.8323 

1758.5  R23  -.1471  R13  -.9863 

1702.1  SC2  441.5  THA  60.85 


ST 

414.2 

SR 

743.2 

SS 

2954.8 

CRT 

.9920 

CRS 

.9971 

CST 

.9800 

LSA 

3073.3 

MSA 

96.7 

SSA 

9.1 

ELI 

849.6 

El2 

45.7 

ALF 

60.97 

LAUNCH  DATE  DEC  3 1968 


HELIOCENTRIC  CONIC 


RL 

147 

.45 

LAL 

-.00 

LOL 

70 

.90 

VL 

27.629 

GAL 

RP 

108 

.74 

LAP 

-.67 

LOP 

267 

.84 

VP 

37.619 

GAP 

RC 

73. 

792 

CL 

17.54 

GP 

14 

.10 

TAL 

47.50 

TAP 

flight  TIME  170.00 
DISTANCE  454.689 

4.64  A7L  87.69  HCA  196.95  SMA  129.39 
-1.19  ATP  92.21  TAL  154.48  TAP  351.43 
71.74  ETS  356.99  TAE  167.64  ETE  100.37 


ARRIVAL  date  MAV  22  1969 


ECC  .16087  INC  2.3127  VI  30-216 
RCA  108.58  APO  150.21  V2  34.848 
7AC  106.37  ETC  162.00  CLP  -71.15 


PLANETOCENTRIC  CONIC 


C3  13.798 

VHL 

3.715 

OLA  26.29 

RAL  17.11 

RAO  6567.5 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90. OO 

3 

16  44 

3143.10 

-26.80 

106.73 

90.00 

0 

8 52 

3759.71 

-13.67 

146.91 

100.00 

5 

6 51 

2788.06 

-29.20 

80.99 

100.00 

1 

1 25 

3589.98 

-11.50 

133.33 

110.00 

7 

5 16 

2417.56 

-34.18 

53.24 

110.00 

1 

19  30 

3533.24 

-7.21 

126.46 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0653  TRA  -.2791  TC3  -.4337 

ROE  -.3591  RRA  -.6293  RC3  -6455 

FOE  7.1682  FRA  9.8058  FC-10.1118 

BOE  .3650  BRA  .6884  BC3  .7776 

LAUNCH  DATE  DEC  3 1968 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL  70.90 

RP  108.77  LAP  -.86  LOP  271.00 

RC  76.053  GL  18.83  GP  12-29 

PLANETOCENTRIC  CONIC 


BAU  .1434 
FAU  .16116 
BSP  4741 
FSP  -5817 


VL  27,839  CAL 
VP  37.618  GAP 
TAL  47.83  TAP 


5 VEL  11.627  PTH  2.04  VHP  3.003  DPA  16.70  RAP  10.59  ECC  1 .2271 


241.06 
236.72 
241 .45 
235.62 
241.83 
233.04 

MID-COURSE  EXECUTION  ACCURACY 
SOT  587.0  SCR  1307.2  SC3  1859.6 
RRT 
SOB 
SCI 


I ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.48 

4 9 7 

2543.1 

-27.84 

98.21 

64.96 

1 11  32 

3159.7 

-16.94 

139.75 

83.28 

5 53  19 

2188.1 

-29.82 

72.24 

62.22 

2 1 15 

2990.0 

-15.13 

126.42 

89.22 

7 45  34 

1817.6 

-33.91 

44.00 

56.49 

2 18  23 

2933.2 

-11.56 

120.08 

ORBIT  DETERMINATION  ACCURACY 


.5489  RRF  -.9948  RTF  -.5378 
1432.9  R23  -.1084  RI3  -.9889 
1352.1  SC2  474.3  THA  74.15 


ST 

176.1 

SR 

642.2 

SS 

3155.1 

CRT 

.9061 

CRS 

.9949 

CST 

.8597 

LSA 

3222.7 

MSA 

109.1 

SSA 

9.3 

ELI 

662.0 

EL2 

72.3 

ALF 

75.88 

C3  13. 967 

VHL  3.737 

OLA  27.50 

RAL  16.59 

RAO  6567.5 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 40  28 

3259.40 

-25.22 

114.88 

90.00 

0 40  58 

3648.73 

-16.76 

140.22 

100.00 

4 42  13 

2866.88 

-28.43 

86.72 

100.00 

I 21  53 

3516.49 

-13.80 

129.09 

110.00 

6 49  44 

2467.84 

-34.06 

57.16 

110.00 

1 30  52 

3488 .29 

-8.89 

124 .07 

FLICHT  TIME  172.00 
DISTANCE  461.065 

4.63  ATL  87.51  HCA  200.12  SMA  129.46 
-.76  ATP  92.34  TAL  154.38  TAP  354.51 
77,09  ETS  358.74  TAE  167.95  ETE  119.53 


5 VEL  11.634  PTH  2.04  VHP  2.913 
INJ  RT  ASC  ‘ INJ  ATMTH  INJ  TIME 


240.61 

237.62 
241.34 
236.19 
242.07 
233.31 


76.69 

66.84 

80.36 

63.22 

86.91 

56.86 


3 34  47 

1 41  47 
5 30  0 

2 20  y) 

7 30  52 
2 29  0 


DIFFERENTIAL  CORRECTIONS 
TOE  .1055  TRA  -.0599  TC3  -.6396  BAU 
ROE  -.3086  RRA  -.5560  RC3  ,5774  FAU 
FOE  7.8163  FRA10.2065  FC-10.5I74  BSP 
BOE  -3261  BRA  .5592  BC3  -86J7  FSP 


MID-COURSE  EXECUTION  ACCURACY 


.1609 

SGT 

515.2  SCR 

1154.7 

SC3 

1963,8 

16967 

RRT 

-.3083 

RRF 

-.9911 

RTF 

.3306 

3765 

SOB 

1264.5 

R23 

.0423  R13 

-.9906 

-6206 

SCI 

1167.9 

SC2 

484.6 

THA 

99.48 

ARRIVAL  date  MAY  1969 


ECC  .16033  INC  2.4918  VI  30.216 

RCA  108.70  APO  150.22  V2  34.839 

TAC  104.70  ETC  163.11  CLP  -76.78 

DPA  14.05  RAP  9.14  ECC  1 .2299 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2659.4  -26.81  106.57 

3048.7  -19.76  132.83 

2266.9  -29.47  78.07 

2916.5  -17.28  122.03 

1867.8  -34.11  47.91 

2888.3  -13.19  117.61 

CRB IT  DETERMINATION  ACCURACY 
ST  165.3  SR  554.2  SS  3297.1 

CRT  -.7396  CRS  .9914  CST  -.8205 

LSA  3345.3  MSA  118.5  SSA  9.6 

ELI  568.0  El2  108.6  AlF  102.92 
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EARTH-VENUS  TRAJECTORIES  i VOL,  4,  1968-69  » 


LAUNCH  OATC  DCC  3 1^60  TLICHT  TIMC  174.00  ARRIVAL  DATE  HAV  26  1969 

HELIOCENTRIC  CONIC  OXSTANCE  467.420 

RL  147.45  LAt  '.00  LOL  70.90  VL  27.646  GAL  4.64  A7L  67.36  HCA  203.79  SNA  129.51  ECC  .16004  INC  2.6241  Vl  30.216 

RP  106.60  LAP  -1.04  LOP  274.17  VP  37.616  CAP  -.34  A7P  92*41  TAL  154,26  TAP  357.55  RCA  106.78  APO  150.24  V2  34.631 

RC  76.340  CL  19.75  CP  10.69  7At  46.02  ?4P  62.66  ETS  .04  7AE  166.53  ETE  136.99  7AC  102.73  ETC  164.00  CLP  -62.53 

PLANETOCENTRIC  CONIC 


C3  14.135 

VHL  3.760 

OLA  26.36 

RAL  16.26 

RAO  6567.6 

VEL  11.641 

PTH  2,04 

VHP  2.655 

OPA  11.71 

RAP  7.40 

ECC  1.2326 

lnCh  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.00 

1 22  47 

3510.76 

-21.53 

132.09 

239.39 

7l  .05 

2 21  16 

3910,8 

-23.92 

124.22 

92.00 

I 56  9 

3402.65 

-21,52 

124.17 

239.36  ^ 

71.04 

2 52  51 

3803,8 

-23.91 

116.31 

100.00 

4 20  29 

2937.44 

-27.52 

91.77 

241.23 

77.65 

5 9 26 

2337.4 

-26.92 

63.25 

100.00 

1 41  a 

3451  .20 

-15.76 

125.24 

236.90 

64.27 

2 36  40 

2651 .2 

-19.10 

118,03 

110.00 

6 37  50 

2507.47 

-33.67 

60.24 

242.33 

65.09 

7 19  36 

1907.5 

-34.16 

51  .01 

110.00 

1 40  16 

3453,93 

-10.16 

122.22 

233.66 

57.19 

2 37  50 

2653.9 

-14.42 

115.70 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  .2933  TRA  .1671  TC3  -.6566  6AU  .1901  SCT  637,0  SCR  1026.0  SG3  202o.j  ST  455.6  SR  473.1  SS  3362.1 

ROC  -.2601  RRA  -.4966  RC3  .^36  FAU  ,17559  RRT  -.7925  RRF  -.9657  RTF  .6166  CRT  -.9266  CRS  .9655  CST  -.9766 

FOE  6.2569  FRAlO.4440  FC-lO.^46  6SP  3361  SC6  1324.1  R23  .1656  R13  -.9700  LSA  3443.0  MSA  126.2  SSA  9.9 

60E  .3920  BRA  .5241  6C3  1 .0059  FSP  -J504  kl  1256.6  SG2  416.7  THA  127.75  ELI  644.6  EL2  125.6  ALF  133.64 

LAUNCH  DATE  DEC  3 1966  FLIGHT  TIME  176.00  ARRIVAL  DATE  MAV  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  473,752 

RL  147.45  LAL  -.00  LOL  70.90  VL  27,651  CAL  4.67  A7L  67.27  Ha  206.46  SNA  129.55  ECC  .15996  INC  2.7259  Vl  30.216 

RP  iOB.aZ  LAP  -1.21  LOP  277.34  VP  37.612  CAP  .06  ATP  92.44  TAL  154.09  TAP  .55  RCA  106.62  APO  150.27  V2  34.624 

RC  60.651  CL  20.42  CP  9.75  TAL  46.10  TAP  66.34  ETS  1.03  TAE  163.91  ETE  149.61  TAC  100.60  ETC  164.71  CLP  -66.32 

PLANETOCENTRIC  CONIC 

C3  14.316  VNL  3.764  OLA  29.05  RAL  16.12  RAO  6567,6  VEL  11.649  PTH  2,05  VHP  2.626  DPA  9.59  RAP  5.51  ECC  1 .2356 


LNCH  ATMIH 

Lf<H  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

ZMJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.22 

0 42  49 

3640.72 

-21.96 

141.79 

239.62 

70.40 

1 43  30 

3040.7 

-24.42 

133.92 

96.76 

2 34  53 

3276.31 

-21 .94 

115.20 

239.61 

70.47 

3 29  31 

2676.3 

-24,41 

107,34 

100.00 

3 59  41 

3006.16 

-26,45 

96.59 

241 .12 

75.55 

4 49  47 

2406.2 

-26.17 

66.22 

100.00 

2 0 42 

3306.11 

-17.59 

121 .44 

237.74 

65.43 

2 57  10 

2766.1 

-20.76 

114.06 

110.00 

6 26  33 

2539.95 

-33,65 

62.75 

242.65 

63.62 

7 Id  53 

1939.9 

-54.17 

53.54 

- 

110.00 

1 46  19 

3427.06 

-II. 15 

120.77 

234.13 

57.46 

2 45  26 

2627.1 

-15.36 

114.20 

DIFFERENTIAL  CORRECTION  MID-COURSE  EXECUTION  ACCURACV  ORBIT  ^TERMINATION  ACCURACY 

TOE  .4925  TRA  .3^1  TC3-1 .0650  BAU  .2266  SCT  1306,9  SCR  913.9  SC3  2054.7  ST  774.4  SR  399.0  SS  3425.1 

ROC  -.2140  RRA  -.4474  RC3  .4756  FAU  .17750  RRT  -.6963  RRF  -,9777  RTF  .9301  CRT  -.9390  CRS  .9756  CST  -.9915 

FOE  6.5206  FRAIO, 5356  FC-10. 7339  BSP  3790  SCB  1594.6  R23  .1666  R1 3 -.9670  LSA  3531  .7  MSA  132.7  SSA  10,2 

BOC  ,5369  BRA  .5995  BC3  1 .1647  FSP  -6646  SCI  1556.9  SC2  3^.6  THA  146.07  ELI  662.4  EL2  123.2  ALF  153.60 


LAUNCH  DATE  DEC  3 1966  FlICHT  TIME  178.00  ARRIVAL  DATE  MAV  30  1969 

heliocentric  CONK  DISTANCE  480.062 

RL  147.45  LAL  -.00  La  70.90  VL  27.654  CAL  4.71  ATL  67. J 9 HCA  209.63  ^A  129.57  ECC  .16016  INC  2.6075  VI  30.216 

RP  106.84  lap  -1.39  LOP  280.50  VP  37.608  CAP  .49  ATP  92,44  TAL  153^69  TAP  3.52  RCA  108,61  APO  150.32  V2  34.816 

RC  82.961  CL  20.91  CP  8.78  TAL  48.06  TAP  94.02  ETS  1.79  TAE  160.65  ETE  157.97  TAC  96.43  ETC  165.25  aP  -94,06 

PLANETOCENTRIC  CONIC 


C3  14.519 

VHL  3.610 

OLA  29.57 

RAL  16.10 

RAO  6567.6 

VEL  11.656 

PTH  2.05 

VHP  2,626 

OPA  7.64 

RAP  3.56 

ECC  1.2390 

LNCH  A7M  W 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.10 

0 25  56 

3697.76 

-22.26 

146.12 

239.95 

70.01 

1 27  34 

3097,6 

-24.76 

136.25 

96.90 

2 52.  34 

3227.52 

-22.25 

111.57 

239.95 

70.00 

3 45  21 

2627.5 

-24 , 77 

103.71 

100,00 

3 36  49 

3062.75 

-25.04 

101.65 

240.97 

73.11 

4 26  12 

2462.6 

-27.1J 

93.66 

100.00 

3 33  33 

3317,76 

-19.53 

117.11 

236.60 

66.91 

3 16  39 

3717.8 

-22.46 

109.57 

110.00 

6 21  16 

2567.26 

-33.43 

64^65 

243.05 

62.40 

7 4 5 

1967.3 

-34.12 

55.66 

110.00 

1 55  22 

3406.00 

-11 .92 

119.62 

234.66 

57.72 

2 52  a 

2606.0 

-16.10 

113.00 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .6956  TRA  .6310  TC3-J  .3096  6AU  .2679  SCT  1611.4  SCR  613,3  SC3  2059^2  ST  1096.7  SR  329.2  SS  3416.6 

ROE  -.1669  RRA  -.4036  RC3  .4352. FAU  .17705  RRT  -.9216  RRF  -.9661  RTF  .9641  CRT  -.9264  CRS  .9576  CST  -.9955 

FOE  6.5716  FRA10.4463  FC-10. 5571  BSP  4666  SCB  1965.6  R23  .1366  Rl 3 -.9746  LSA  3600.7  MSA  136.5  SSA  10.4 

BOE  .7160  BRA  .7491  SC3  1.3602  FSP  -67l0  SCI  1964,2  SC2  290,7  THA  156.96  ELI  1136.6  EL2  119.4  ALF  164.26 

LAUNCH  DATE  DEC  3 1966  FLIGHT  TIME  160.00  ARRIVAL  DATE  JUN  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  466.351 

RL  147.45  LAL  -.00  La  70.90  VL  27.655  CAL  4,76  ATL  67.13  Ha  212.60  SNA  129.57  ECC  .16057  INC  2.6745  VJ  30.216 

RP  106.66  LAP  -1.56  LOP  263.66  VP  37.605-CAP  .69  ATP  92.42  TAL  153,65  TAP  6.45  RCA  106,77  APO  150.36  V2  34.610 

RC  65.326  CL  21 .25  CP  7.94  TAL  47.96  TAP  99.59  ETS  2,36  TAE  157. J4  ETE  163.47  TAC  96.32  ETC  165,66  CLP  -99.66 

PLANETOCENTRIC  CONIC 


C3  14,752 

VHL 

3.641 

OLA  29.96  RAL  16,16 

RAO  6567.6 

VEL  11,668  PTH  2.D5 

VHP  2.654 

OPA  5.66 

RAP 

1.71 

ECC 

1 ,3438 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

3 LONG 

79.71 

0 

rs  37 

3735.35 

-22.47 

146.99 

240.40 

69.61 

I 17 

52 

3135.3 

-25,04 

141.13 

100.29 

3 

2 33 

3196.99 

-22.46 

109.39 

240.40 

69.60 

3 55 

50 

2597.0 

-25.03 

101.53 

79.71 

0 

15  37 

3735.35 

-22.47 

143,99 

240.40 

69.61 

1 17 

52 

3135.3 

-25.04 

141 .13 

100.29 

3 

2 33 

3196.99 

-22.46 

109.39 

240.40 

69.^ 

3 55 

50 

2597.0 

-25.03 

101.53 

110.00 

6 

15  42 

2590.72 

-33.20 

66.64 

243.54 

61.36 

6 56 

53 

1990.7 

-34.04 

57.50 

110,00 

2 

1 39 

3369.61 

-12.51 

116.72 

235.27 

57.93 

3 56 

6 

2769.6 

-16.66 

112.07 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  .6965 

TRA 

.6603 

TC3-1.5256  BAU  .3110 

SCT  SCR 

724,2  SC3  1968.9 

ST  1412.6 

SR 

266.5 

SS 

3372.6 

ROE  -.1260 

RRA 

-.3653 

RC3  .5976 

FAU  .17324 

RRT  -, 

.9193  RRF 

-.9495  RTF 

.9776 

CRT  -.6929 

CRS 

.9244 

CST 

-.9971 

FOE  6.4572 

FRAiO.2166  FC-10. 1669  6SP  6266 

SCB  Z4ZB.9  m 

.0962  R13  - 

.9616 

LSA  3663.3 

MSA 

143.6 

SSA 

10.6 

60E  .9073 

BRA 

.9346 

0C3  1.5766 

FSP  -6642 

SCI  2411 .4  SC2 

273.7  THA  163.75' 

ELI  1432. 6 

EL2 

116.3 

ALF 

170.37 
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JPL  TM  33-9,9 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69 


i^AUNCH  GATE  OCC  3 1966 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL  70.90 

RP  106.66  LAP  -1.72  LOP  266.62 

RC  67.691  GL  21 .46  CP  7.19 

PLANETOCENTRIC  CONIC 
C3  15.016  VHL  3.675  OLA  30.31 


flight  time  16Z,00 
DISTANCE  492.616 

VL  27.654  GAL  4.62  A7L  67.07  HCA  215.96  SMA  129.57 

VP  37.597  GAP  1.29  A7P  92.37  TAL  153.36  TAP  9.34 

7Al  47,61  ZAP  104.96  ETS  2,64  ZAE  153.56  ETE  167.19 

RAL  16.36  RAO  6567.6  VEL  11.679  PTH  2.05  VHP  2.903 


lnch  azmth 

LNCH  ■ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

76.72 

0 

6 

55 

3762.97 

-22.61 

151.11 

240.95 

101.26 

3 

10 

42 

3177,35 

-22.60 

107.96 

240.95 

76.72 

0 

6 

55 

3762.97 

-22.61 

151.11 

240.95 

101.26 

3 

10 

42 

3177.35 

-22.60 

107.96 

240.95 

110.00 

6 

1! 

30 

2611.10 

-32.98 

66.19 

244.12 

110.00 

2 

7 

17 

3377,22 

-12.96 

116.04 

235.95 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0955  TRA  1 .0637  TC3-1 .7267  6AU  .3543 

ROE  -.0655  RRA  -.3317  RC3  .3640  FAU  .16679 

FOE  6.2026  FRA  9.6775  FC3-9.6153  BSP  7766 

BOE  1.0966  BRA  1.1333  BC3  1.7647  FSP  -6466 

LAUNCH  DATE  DEC  3 1966 


1.11  240.95  69.26  1 1 

7.96  240.95  69.25  4 

1.11  240.95  69.26  1 1 

7.96  240.95  69.25  4 

9.19  244.12  60.47  6 5 

S.04  235.95  56.09  3 

HID-COURSE  EXECUTION  ACCURACV 
SOT  2603.3  SOR  646.7  SG3  1910.1 
RRT  -.9027  RRF  -.9263  RTF  .9844 
SOB  2676.9  R23  .0660  R13  -.9660 

SGI  2664.0  502  272.4  THA  166.13 

flight  TIME  164.00 


1 11  36 
4 3 39 

1 11  36 
4 3 39 


ARRIVAL  GATE 


ECC  .16120  INC  2.9309  VI  30.216 

RCA  106.66  APO  150.45  V2  34.604 

ZAC  94.35  ETC  165.95  ClP-105.10 

OPA  4.26  RAP  359.96  ECC  1 .2472 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3163.0  -25.23  143.25 

2577.4  -25.21  100.13 

3163.0  -25.23  143.25 

2577.4  -25.21  100.13 

2011.1  -33.95  59.09 

2777.2  -17.06  111.36 

ORBIT  Oe TERM I NAT ION  ACCURACY 

ST  1713.1  SR  212.3  SS  3296.4 

CRT  -.6245  CRS  .6595  CST  -.9979 

LSA  3719.6  MSA  148.7  SSA  10.6 

ELI  1722.1  El2  119.5  AlF  174.14 

ARRIVAL  GATE  JUN  5 1965 


HELIOCENTRIC  CONIC 
RL  147,45  LAL  -.00  LOL  70.90  VL 

RP  10B,90  LAP  -1.66  LOP  269.99  VP 

RC  90.065  GL  21 .62  CP  6.52  ZAL 

PLANETOCENTRIC  CONIC 
C3  15.322  VHL  3.924  OLA  30.56  RAL 


DISTANCE  496.663 

VL  27.652  CAL  4,90  AZL  67.02  HCA  219.12  SNA  129.55 
VP  37.590  CAP  1.69  AZP  92.31  TAL  153.06  TAP  12.19 
ZAL  47,56  ZAP  110.13  ETS  3.19  ZAE  150.12  ETE  169.77 


RAO  6567.6  VEL  1J.692  PTH  2.06  VHP  2.975 


lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

77.99 

0 

4 

36 

3764 .61 

-22.66 

152.76 

241 .61 

66.94 

1 

7 40 

102.01 

3 

17 

10 

3164.72 

-22.67 

107.06 

241.60 

66.93 

4 

9 55 

77.99 

0 

4 

36 

3764.61 

-22.66 

152.76 

241.61 

66.94 

1 

7 40 

102.01 

3 

17 

10 

3164.72 

-22,67 

107.06 

241.60 

66.93 

4 

9 55 

110.00 

6 

6 

32 

2626.96 

-32.77 

69.55 

244.00 

79.69 

6 

52  21 

110.00 

2 

12 

24 

3366.37 

-13.26 

117.55 

236.70 

56.21 

3 

6 33 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2633  TRA  1.2992  TC3-1.9074  BAU  .3966 

ROE  -.0476  RRA  -.3023  RC3  .3337  FAU  .15626 

‘FOE  7.6445  FRA  9.4523  FC3-6.9432  BSP  9263 

BOE  1.2642  BRA  1.3339  BC3  1.9363  FSP  -6213 


MID-COURSE  EXECUTION  ACCURACV 
SOT  3261.3  SOR  560.7  503  1610.4 
RRT  -.6744  RRF  -.6947  RTF  .9679 
SOB  3312.6  R23  .0506  R13  -.9667 

901  3300.9  S02  276.4  THA  17J.09 


ECC  .16206  INC  2.9793  VI  30.216 

RCA  106,55  APO  150.54  V2  34.799 

ZAC  92.60  ETC  166.14  ClP-110.27 

OPA  2.63  RAP  358.44  ECC  1.2522 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3164.6  -25,34  144.91 

2564.7  -25.33  99.22 

3164.6  -25.34  144.91 

2564.7  -25.33  99.22 

2029.0  -33.65  60.47 

2766.4  -17.39  110.65 

ORBIT  DETERMINATION  ACCWACV 
ST  1992.4  SR  169.4  SS  5201 .6 

CRT  -.6917  CRS  .7324  CST  -.9963 

LSA  3771.7  MSA  153.2  SSA  10.9 

ELI  1995.6  EL2  122,1  ALF  176.62 


launch  date  DEC  3 1966 

HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL  70.90 

RP  106.91  LAP  -2.03  LOP  293.15 

RC  92,449  CL  21.66  CP  5.93 


FLIGHT  TIME  166.00 
DISTANCE  505.065 

VL  27,647  GAL  5.00  AZL  66.96  HCA  222* Z9  SMA  129.52 
VP  37.563  GAP  2.09  AZP  92.24  TAL  152.71  TAP  15.00 
ZAL  47.25  ZAP  115.00  ETS  3.46  ZAE  146.84  ETE  171.60 


ARRIVAL  DATE 


ECC  .16313  INC  3-0216  VI  30.216 
RCA  108.39  APO  150.65  V2  34.795 
ZAC  91.10  ETC  166.26  ClP-115.15 


PLANETOCENTRIC  CONIC 
C3  15.669  VHL  3.956 

OLA  30.76 

RAL  16.96 

RAO  6567.6 

VEL  11.707 

PTH  2.06 

VHP 

3, 

,067 

OPA  1.59 

RAP  357.13 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

77.45 

0 2 3 

3602.14 

-22.70 

154.06 

242.36 

66.66 

1 

5 

25 

3202.1 

-25.39 

102.55 

3 22  31 

3157.29 

-22.66 

106.51 

242.36 

66.64 

4 

15 

6 

2557.3 

-25.36 

77.45 

0 2 3 

3602.14 

-22.70 

154.06 

242.36 

66.66 

1 

5 

25 

3202.1 

-25.39 

102.55 

3 22  31 

3157.29 

-22.66 

106.51 

242.36 

66.64 

4 

15 

6 

2557.3 

-25.36 

110.00 

6 6 41 

2644.70 

-32.56 

70.73 

245.59 

79.02 

6 

50 

46 

2044.7 

-33.75 

UO.OO 

2 17  3 

3362.72 

-13.46 

117.24 

237.53 

56.29 

3 

13 

6 

2762.7 

-17.56 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4616  TRA  1 .5060  TC3-2.0611  BAU  .4365 
ROE  -.0127  RRA  -.2773  RC3  .3061  FAU  .14766 

FOE  7.4273  FRA  6.9656  FC3-8.1695  BSP  10692 

BOE  1.4616  BRA  1.5333  BC3  2.0637  FSP  -5675 

launch  gate  dec  3 1966 

HELIOCENTRIC  CONIC 

RL  147.45  LAL  -.00  LOL  7D.90  VL  27.642 

RP  106.92  LAP  -2.16  LOP  296.31  VP  37.575 

RC  94.640  GL  21.67  GP  5.40  ZAL  46.66 

PLANETOCENTRIC  CONIC 

C3  16.063  VHL  4.006  OLA  30.91  RAL  17.41 


MID-COURSE  EXECUTION  ACCURACV 
SGT  3666.5  SGR  526.5  SC3  1696.6 
RRT  -.6350  RRF  -.6534  RTF  .9699 
SOB  3723,9  R23  .0397  RI3  -.9903 

SOI  3712.6  S02  B67.7  THA  173.16 


3202.1  -25.39  146.25 
2557.3  -25.36  96.66 
3202.1  -25.39  U6.25 
2557.3  -25.36  96.68 

2044.7  -33.75  61.69 

2762.7  -17.56  110.52 
ORBIT  DETERMINATION  ACCURACY 

ST  2249.1  SR  141.5  SS  3093.3 
CRT  -.4565  CRS  .5054  CST  -.9965 
LSA  3623.9  MSA  157.5  SSA  11.1 
ELI  2250.0  El2  125.7  ALF  178.34 


flight  TIME  166.00 
DISTANCE  511.265 

CAL  5.11  AZL  66.94  HCA  225.45  SMA  129.40 

CAP  2.46  AZP  92.15  TAL  152.32  TAP  17.77 

ZAP  119.57  ETS  3.66  ZAE  143.76  ETE  172.93 

RAO  6967.6  VEL  11.724  PTH  2.07  VHP  '3.176 


ARRIVAL  DATE  JUN  9 1969 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

77.05 

0 

0 

52 

3016.69 

-22.66 

155.17 

243.22 

66.39 

1 

4 

29 

102.95 

3 

27 

6 

3153.79 

-22.65 

106.24 

243.22 

66.36 

4 

19 

39 

77.05 

0 

0 

52 

3616.69 

-22.66 

155.17 

243.22 

66.39 

1 

4 

29 

102.95 

3 

27 

6 

3153.79 

-22.65 

106.24 

243.22 

66.36 

4 

19 

39 

110.00 

6 

5 

52 

2656.62 

-32.39 

71.77 

246.46 

76.42 

6 

50 

10 

110.00 

2 

21 

16 

3360,06 

-13.50 

117.09 

236.43 

56.32 

3 

17 

16 

differential  corrections 

TOE  1.6266  TRA  1.7060  TC3-2.1910  BAU  .4744 
ROE  .0199  RRA  -.2556  RC3  .2623  FAU  .13710 
FOE  6-9632  FRA  6.4860  FC3-7.3690  BSP  12030 
BOE  1.6266  BRA  1.7270  BC3  2.2091  FSP  -5521 


MIQrCOURSC  EXECUTION  ACCURACY 
SOT  4075.3  SOR  463.1  S03  1579.5 
RRT  -.7643  RRF  -.6017  Rtf  .9911 
SOB  4101.8  R23  .0326  R13  -.9913 

SOI  4091.0  S02  296.4  THA  174.66 


ECC  .16443  INC  3.0969  Vi  30.216 

RCA  106.19  APO  150.77  V2  34.791 

ZAC  69.66  ETC  166.33  ClP-119.72 

DPA  .54  RAP  356.06  ECC  1.2644 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3216.9  -25.39  147.35 

2553.6  -25.36  96.42 

3216.9  -25.39  147.35 

2553.6  -25.36  96.42 

2058.6  -33.65  62.77 

2760.1  -17.67  110.37 

ORBIT  OETERMINATION  ACCURACY 
ST  2477.6  SR  131.1  SS  2971.5 

CRT  -.1332  CRS  .1633  CST  -.9967 

LSA  3667.6  MSA  161,6  SSA  11.3 

ELI  2477.6  EL2  129.9  ALF  179.60 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  OEC  3 J965  FLIGHT  TJME  190.00  ARRIVAL  DATE  JUN  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  517.46E 

RL  J47.45  LAL  -.00  LOl  70.90  VL  ?7.S35  CAL  5.23  A7L  86.91  HCA  228.61  SNA  129.43  ECC  .16596  INC  3,0924  VI  30.216 

RP  108.93  LAP  -2.32  LOP  299.47  VP  37.567  CAP  2.88  A7P  92.05  TAL  151.89  TAP  20.50  PCA  107.95  APO  150.91  V2  34.788 

RC  97.236  CL  21.60  CP  4.93  2Al  46.45  ZAP  123.83  ETS  3.85  ZAE  140.97  ETE  173.91  ZAC  88.94  ETC  166.35  ClP-123.97 

PLANETOCENTRIC  CONIC 


C3  16.507 

VHL 

4.063 

OLA  31.02  RAL  17.90 

RAO  6567.7 

VEL  11.743 

PTH  2.07 

VHP 

3, 

.305 

OPA  -.33 

RAP  355. Z6 

ECC  1.2717 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.76 

0 

0 49 

3829.48 

-22.58 

156.08 

244.17 

68.14 

1 

4 

39 

3229.5 

-25.35 

148.28 

103.24 

3 

31  5 

3153.66 

-22.57 

106.19 

244.17 

68.13 

4 

Z3 

38 

2553.7 

-25.34 

98.39 

76.76 

0 

0 49 

3829.48 

-22.58 

156.08 

244.17 

68.14 

1 

4 

39 

3229.5 

-25.35 

148.28 

103.24 

3 

31  5 

3153.66 

-22.57 

106.19 

244.17 

68.13 

4 

23 

38 

2553.7 

-25.34 

98.39 

110.00 

6 

5 58 

2670.96 

-32.22 

72.70 

247.48 

77.90 

6 

50 

29 

2071 .0 

-33.55 

63.72 

110,00 

2 

25  7 

3360.18 

-13.57 

117.10 

239.40 

58.32 

3 

21 

7 

2760.2 

-17.66 

110.38 

differential  CORRECTIONS  MIO-COUR^  EICCUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACY 

TDE  1.7799  TRA  1 ,90l0  TC3-2.2946  6AU  .5097  SCT  44j?3.d  449^.7  SC3  1459.6  ST  2680.3  SR  136.8  SS  2845.2 

ROE  .0501  RRA  -.2371  RC3  .2613  FAU  .12607  RRT  -.7234  RRF  -.7401  RTF  .9918  CRT  .1829  CRS  -.1346  CST  -.9988 

FOE  6.4880  FRA  7.9889  FC3-6.6115  BSP  13271  SC6  4445.8  R23  .0277  R13  -.9919  LSA  3907.8  MSA  165.6  SSA  11.4 

eOE  1.7806  BRA  1.9157  6C3  2.3094  FSP  -5153  SCI  4435.0  SC2  309.6  THA  175.77  ELI  2680.4  £l2  134.5  ALF  .54 

LAUNCH  DATE  OEC  3 1 968  FLIGHT  TIME  192.00  ARRIVAL  DATE  JUN  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  523.616 


RL  147.45 

LAL 

-.00 

LOL  70.90 

VL  27.826 

GAL 

5.37 

AZL  86.88 

HCA 

231.77 

SMA 

129.37 

ECC  .16771 

INC  3.1228 

VI 

30.216 

RP  108.94 

LAP 

-2.45 

LOP  302,63 

VP  37.559 

GAP 

3.2B 

AZP  91.93 

TAL 

151 .43 

TAP 

23.20 

RCA  107.67 

APO  151.07 

V2 

34.786 

RC  99.636 

CL 

21.47 

CP  4.51 

ZAL  45.97 

ZAP  127.78 

ETS  4.00 

ZAE 

138.41 

ETE 

174.65 

ZAC  88.28 

ETC  166.36 

CLP 

-127.92 

- 

PLANETOCENTRIC  CONIC 

C3  l7,0Cf7 

VHL 

4.124 

OLA  31.10 

RAL  18.46  RAO  €567,7 

VEL  11.764 

PTH 

2.08 

VHP 

3.447 

DPA  -1 .03 

RAP  354.71 

ECC 

1.2799 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

76.58 

0 

1 44 

3840.45 

-22.46 

156.85 

245.22 

67,91 

1 

5 45 

3240.5 

-25.25 

149.07 

103.42 

3 

34  37 

3156.39 

-22.44 

106 

.34 

245.22 

67,89 

4 

27  13 

2556.4 

-25.24 

98.56 

76.58 

0 

1 44 

3840.45 

-22.46 

156 

.05 

245.22 

67.91 

1 

5 45 

3240.5 

-25.25 

149.07 

103.42 

3 

34  37 

3156.39 

-22.44 

106 

.34 

245.22 

67.89 

4 

27  13 

2556.4 

-25.24 

98.56 

110.00 

6 

6 56 

Z631,90 

-32,06 

73 

.51 

248.59 

77.45 

6 

51  38 

ZOBl  .9 

-33.45 

64.56 

110.00 

2 

28  35 

3362.94 

-13.47 

117,25 

240.44 

58.28 

3 

24  38 

2762.9 

-17.57 

110.54 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  1.9215 

TRA 

2.0888 

TC3-2.3722 

BAU  .5422 

SCT  4737.2  SCR  425.1 

SC3  1343.0 

ST  2857,3 

SR  153.1 

SS 

2718.1 

= 

ROE  .0782 

RRA 

-.2213 

RC3  .2426 

FAU  .11511 

RRT 

,6546  RRF  - 

.6706 

1 RTF 

.9921 

CRT  .4116 

CRS  -.3677 

CST 

-.9988 

FOE  6.0193 

FRA 

7.5060 

FC3-5.8594 

BSP  14402 

SCB  4756.2  R23 

.0240 

1 R13  - 

.9922 

LSA  3943.0 

MSA  169.5 

SSA 

11.6 

- 

0OE  1.9231 

BRA 

2.1005 

BC3  2.3846 

FSP  -4778 

SCI  4745.4  SC2  320.6 

1 THA  176.62 

ELI  2858.0 

EL2  139.5 

ALF 

1 .27 

- 

LAUNCH  DATE  OEC 

3 1968 

Flight  time  194.00 

arrival  date 

JUN 

15  1969 

- 

HELIOCENTRIC  CONIC 

distance  529.746 

- 

RL  147.45 

LAL 

-.00 

LOL  70.90 

VL  27.817 

CAL 

5.53 

AZL  86.85 

HCA 

234.94 

SMA 

129.30 

ECC  .16970 

INC  3.1507 

VI 

30.216 

RP  108.94 

LAP 

-2.58 

LOP  305.79 

VP  37.550 

GAP 

3.67 

AZP  91.81 

TAL 

150.93 

tap 

25.86 

RCA  107,36 

APO  151.25 

V2 

34.784 

- 

RC  102.038 

CL 

Zi  .29 

CP  4.14 

ZAL  45.44 

ZAP  131.45 

ETS  4.13 

ZAE 

136.09 

ETE 

175.22 

ZAC  87.89 

ETC  166.35 

CLP- 

-131 .58 

PLANETOCENTRIC  ( 

CONIC 

C3  17. 568 

VHL 

4.191 

OLA  31.14 

RAL  19.08 

RAO  6567.7 

VEL  11.788 

PTH 

2^8 

VHP 

3.603 

OPA  -1.57 

RAP  354.4] 

ECC 

I ,Z89I 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.48 

0 

3 31 

3850.15 

-22.29 

157 

.51 

246.36 

67.68 

I 

7 41 

3250.1 

-25.12 

149.75 

103.52 

3 

37  46 

3161 .69 

-22.28 

106 

.67 

246.36 

87.67 

4 

30  28 

2561.7 

'25.11 

98.91 

76.48 

0 

3 31 

3850.15 

-22.29 

157 

.51 

246.36 

67.68 

I 

7 41 

3250.1 

-25.12 

149.75 

103.52 

3 

37  46 

3161.69 

-22.28 

106.67 

246.36 

67.67 

4 

30  28 

2561.7 

-25.11 

9B.91 

110.00 

6 

8 43 

2691 .62 

-31 .91 

74 

.23 

249.79 

77.04 

6 

53  35 

2091.6 

-33.36 

65.30 

no.oo 

2 

31  44 

3368.22 

-13.28 

117 

.54 

241 .54 

58.21 

3 

27  52 

2768.2 

-17.39 

110.84 

differential  corrections  mid-course  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.0525  TRA  2.2728  TC3-2.4256  8AU  .5722  SCT  5018.1  SOR  407.8  SC3  1232.0  ST  3010.3  SR  174.2  SS  2592.8 

ROE  .1045  RRA  -.2078  RC3  .2258  FAU  .10458  RRT  -.5807  RRF  -.5959  RTF  .9923  CRT  .5569  CRS  -.5173  CST  -.9989 

FOE  5.5694  FRA  7.0482  FC3-5.I536  BSP  15440  SCB  5034.6  R23  .0210  R13  -.9923  LSA  3973.0  MSA  173.3  SSA  11.8 

0OE  2.0552  BRA  2.2822  BC3  2.4361  FSP  -4417  SCI  5023.7  SC2  331.7  THA  177.29  ELI  3011.9  El2  144.6  AlF  1.85 

LAUNCH  DATE  DEC  3 1968  FLIGHT  TIME  196.00  ARRIVAL  OATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  535,852 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.806  GAL  5.70  A7L  86.82  HCA  238.10  SMA  129.23  ECC  .17193  INC  3.1765  Vi  30.216 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37,541  CAP  4.08  AZP  91.68  TAL  150.39  TAP  28.49  RCA  107.01  APO  151.45  V2  34.763 

RC  104.441  CL  21.06  CP  3.81  ZAL  44.86  ZAP  134.84  ETS  4.25  ZAE  134.01  ETE  175.65  ZAC  87.75  ETC  166.34  CLP-134.97 

PLANETOCENTRIC  CONIC 

C3  18.195  VHL  4.266  OLA  31.14  RAL  19.75  RAO  6567.7  VEL  11.814  PTH  2.09  VHP  3,77]  OPA  -1.96  RAP  354.34  ECC  1.2994 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.46 

0 

6 2 

3858.00 

-22.08 

158.07 

247.59 

67.46 

1 10 

21 

3258  .0 

-24.94 

150.34 

103.54 

3 

40  37 

3169.38 

-22.07 

107.16 

247.59 

67,45 

4 33 

26 

2569.4 

-24.93 

99.42 

76.46 

0 

6 2 

3858.80 

-22.08 

158.07 

247.59 

67.46 

I 10 

21 

3258.8 

-24.94 

1 50 . 34 

103.54 

3 

40  37 

3169.38 

-22.07 

107.16 

247.59 

67.45 

4 33 

26 

2569.4 

-24.93 

99.42 

110.00 

6 

11  15 

2700.28 

-31.78 

74.87 

251.11 

76.69 

6 56 

16 

2100.3 

'33.28 

65,96 

110.00 

2 

34  34 

3375.89 

-13.01 

117.97 

242.71 

58.11 

3 30 

50 

2775.9 

-17.13 

in  .28 

iifferential 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.1769 

TRA 

2.4576 

TC3-2.4499  BAU  .59Bi 

SCT 

5272.1  SGR 

396.4  SC3  11Z9.0 

ST  3145.3 

SR  196.8 

SS 

2474.5 

ROE  .1293 

RRA 

-.1962 

RC3  .2102  FAU  .09416 

RRT 

-.5047  RRF 

-.5187  RTF 

.9922 

CRT  .6472 

CRS  -.6111 

CST 

-.9989 

FOE  5.1536 

FRA 

6.6290 

FC3-4.40O2  BSP  16316 

SCB 

5287.0  R23 

.0183  RJ3  - 

.9923 

LSA  4002.9 

MSA  177.1 

SSA 

12.0 

eOE  2.1807 

BRA 

2.4654 

6C3  2.4589 

FSP  -4052 

SCI 

5275.9  SC2 

342.0  THA  177.82 

ELI  3147.9 

EL2  149.9 

ALF 

2-32 

340 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4/1968-69  ► 


LAUNCH  OATC  OEC  3 1968  FLIGHT  TINE  198.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  541.93? 

RL  147.45  LAL  -.00  LOL  70.90  VL  ?7.794  GAL  5.89  A?L  86.80  HCA  ?4J  .?6  SMA  I?9.15  ECC  .17440  INC  3.?005  VI  50.?l6 

RP  108,95  LAP  -2,81  LOP  312.12  VP  37.533  GAP  4.48  A7P  91.54  TAL  149.83  TAP  31.09  RCA  106.62  APO  151.67  V2  34.783 

RC  106.844  GL  20.80  GP  3.52  7Al  44.25  7AP  137.98  ETS  4.37  7AE  132.15  ETE  176.00  7AC  87.85  ETC  166.33  ClP-138.10 

planetocentric  conic 

C3  18.895  VHL  4.347  OLA  31.12  RAL  20.47  RAO  6567.8  VEL  11.844  PTH  2.10  VHP  3.952  OPA  -2.22  RAP  354.48  ECC  1.3110 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.51 

0 9 15 

3866.61 

-21 .84 

158.55 

248.91 

67.25 

J 13  41 

3266.6 

-24.73 

150.04 

103.49 

3 43  9 

3179.27 

-21 .83 

107.79 

248.90 

67.24 

4 36  9 

2579.3 

-24.72 

100.09 

76.51 

0 9 15 

3866.61 

-21 .84 

158.55 

248.91 

67.25 

i 13  41 

3266.6 

-24.73 

150.84 

103.49 

3 43  9 

3179.27 

-21 .83 

107.79 

248.90 

67.24 

4 36  9 

2579.3 

-24.72 

100.09 

110.00 

6 14  28 

2708.02 

-31 .66 

75.44 

252.52 

76.37 

6 59  36 

2108.0 

-33.20 

66.55 

110.00 

2 37  6 

3385,85 

-12.65 

118.52 

243.93 

57.98 

3 33  32 

2785.9 

-16.79 

111  .85 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2.2905  TRA  2.6401  TC3-2.4582  BAU  .6229  SCT  5496.2  SCR  369.5  SC3  1033.3  ST  3256.8  SR  219.4  SS  2357.7 

ROE  .1531  RRA  -.1859  RC3  .1961  FAU  .08485  RRT  -.4291  RRF  -.4419  RTF  .9921  CRT  .7058  CRS  -.6723  CST  -.9989 

FOE  4.7606  FRA  6.2368  FC3-3.8878  BSP  17164  SOB  5510.0  R23  .0160  R13  -.9921  USA  4022.5  MSA  180.9  SSA  12.2 

BOE  2.2956  BRA  2.6467  BC3  2.4660  FSP  -3729  SCI  5498.8  SC2  351.7  THA  178  . 25  ELI  3260.5  EL2  155.2  AlF  2.73 

LAUNCH  DATE  DEC  3 1968  FLIGHT  TIME  200.00  ARRIVAL  DATE  JUN  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  547.986 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.781  CAL  6.10  A7L  86.78  HCA  244.42  SMA  129.06  ECC  .I77l3  INC  3.2232  VI  30.216 

RP  108.94  LAP  -2.91  LOP  315.28  VP  37.524  CAP  4.89  ATP  91.39  TAL  149.23  TAP  33.65  RCA  106.20  APO  151.92  V2  34.784 

RC  109.246  CL  20.50  CP  3.26  7AL  43.59  TAP  140.90  ETS  4,49  7AE  130.48  ETE  176.28  7AC  88.15  ETC  166.32  ClP-141.01 

planetocentric  CONIC 

C3  19.675  VHL  4.436  OLA  31.08  RAL  21.24  RAO  6567 ,j8  VEL  11.877  PTH  2.11  VHP  4.143  OPA  -2.36  RAP  354.81  ECC  1 .3238 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.62 

0 13  8 

3873,56 

-21.56 

158.94 

250.31 

67.05 

1 17 

42 

3273.6 

-24.48 

151 .27 

103.38 

3 45  23 

3191.45 

-21,54 

108.58 

250.30 

67,04 

4 38 

35 

2591  .4 

-24.46 

100.90 

76.62 

0 13  8 

3873.56 

-21.56 

158.94 

250.31 

67,05 

1 17 

42 

3273.6 

-24.48 

151  .27 

103.38 

3 45  23 

3191 .45 

-21.54 

108.58 

250.30 

67.04 

4 38 

35 

2591 .4 

-24.46 

100.90 

110.00 

6 18  20 

2714.99 

-31,54 

75.95 

254.02 

76.09 

7 3 

35 

21J5.0 

-33.13 

67,09 

110.00 

2 39  22 

3398.00 

-12.21 

119.18 

245.22 

57.82 

3 36 

0 

2798.0 

-16.37 

112.55 

JIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.3972 

TRA  2.8242 

TC3-2.4469 

BAU  .6454 

SCT 

5696.0  SCR 

386.0  SC3 

945.5 

ST  3350.4 

SR  241.1 

SS  2246.5 

ROE  .1761 

RRA  -.1766 

RC3  .1829  FAU  .07626 

RRT 

-.3558  RRT  - 

.3673  RTF 

.9918 

CRT  .7450 

CRS  -.7135 

CST  -.9989 

FOE  4.3994 

FRA  5.8782  FC3-3.3555 

BSP  1 7929 

see  5709.0  K5 

.0139  R13  - 

.9918 

LSA  4036.8 

MSA  184.6 

SSA  12.3 

0OE  2.4056 

BRA  2.8297 

0C3  2.4538 

FSP  -3429 

SCI 

5697.6  SC2 

360.6  THA  178.61 

Eli  3355.5  El2  160.6 

ALF  3.08 

LAUNCH  DATE  DEC  3 1968  FLIGHT  TIME  202.00  ARRIVAL  DATE  JUN  23  1965 

HELIOCENTRIC  CONIC  DISTANCE  554.012 


RL  147.45 

LAL 

-.00 

LOL 

70.90 

VL  27.768 

CAL  6.33 

ATL  86.76 

HCA 

247.58 

SMA 

128.96 

ECC  .18012 

INC  3.2447 

VI 

30.216 

RP  108.94 

LAP 

-3.00 

LOP  318.45 

VP  37.515 

GAP  5.30 

ATP  91 .24 

TAL 

148.61 

TAP 

36.19 

RCA  105.73 

APO  152.19 

V2 

34.785 

RC  111.645 

GL 

20.16 

CP 

3.03 

TAL  42.90 

TAP  143.61 

ETS  4.61 

TAE 

128.98 

ETE 

176.50 

TAC  88.65 

ETC  166.32 

CLP 

-143.72 

Planetocentric  conic 

C3  20.543 

VHL 

4.532 

Ola 

31.01 

RAL  22.05 

RAO  6567,8 

VEL  11.913 

PTH 

2.12 

VHP 

4.346 

OPA  -2 . 38 

RAP  355.32 

ECC 

1 .3381 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

JNJ  2 LAT 

INJ 

2 LONG 

76.80 

0 

17  37 

3879.89 

-21 .24 

159.27 

251.79 

66.86 

I 

22  17 

3279.9 

-24.18 

151  .63 

105.20 

3 

47  21 

3205 

.70 

-21 .22 

109.51 

251 .78 

66.85 

4 

40  47 

2605.7 

-24.17 

101 .86 

76.80 

0 

17  37 

3879.89 

-21 .24 

159.27 

251.79 

66.86 

1 

22  17 

3279.9 

-24.18 

151 .63 

103.20 

3 

47  21 

3205 

.70 

-21 .22 

109.51 

251.78 

66.85 

4 

40  47 

2605.7 

-24.17 

101 .86 

110.00 

6 

22  45 

2721 

.34 

-31.44 

76.42 

255.62 

75.83 

7 

8 7 

2121.3 

-33.06 

67.57 

110.00 

2 

41  23 

3412.24 

-11.69 

119.96 

246.56 

57.65 

3 

38  15 

2812.2 

-15.88 

113.36 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.4980  TRA  3.0124  TC3-2.4174  BAU  .6656  SCT  5874.8  SCR  384.9  SC3  865,7  ST  3428.1  SR  261.7  SS  2M1.2 

ROE  .1985  RRA  -.1680  RC3  .1702  FAU  .06832  RRT  -.2860  RRF  -.2961  RTF  .9915  CRT  .7723  CRS  -.7423  CST  -.9989 

FOE  4.0696  FRA  5.5543  FC3-2.8794  BSP  18612  SCB  5887.4  R23  .0119  R13  -.9915  LSA  4046.0  MSA  188.2  SSA  12.5 

BOE  2.5058  BRA  3.0170  6C3  2.4234  FSP  -3151  SCI  5875.8  SC2  368.8  THA  178.92  ElI  3434.1  El2  166.0  ALF  3.38 

LAUNCH  GATE  OEC  3 1968  FLIGHT  TIME  204.00  ARRIVAL  DATE  JUN  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  560.010 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.753  CAL  6.57  A7L  86.73  HCA  250.74  SMA  128.86  ECC  .18340  INC  3.2652  VI  30.216 

RP  108.93  LAP  -3.08  LOP  321.61  VP  37.506  GAP  5.73  ATP  91.08  TAL  147.95  TAP  38.70  RCA  105.23  APO  152.50  V2  34.787 

RC  114.042  CL  19.79  CP  2.83  7AL  42.17  TAP  146.14  ETS  4.75  TAE  127.65  ETE  176.69  TAC  89.32  ETC  166.32  ClP-146.24 

PLANETOCENTRIC  CONIC 

C3  21.510.  VHL  4.638  OLA  30.92  RAL  22.89  RAO  6567.9  VEL  11.954  PTH  2.13  VHP  4.560  OPA  -2.31  RAP  355.99  ECC  1.3540 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

> INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.04 

0 22  43 

3885.46 

-20.es 

159.53 

253.34 

66.67 

1 27  28 

3285.5 

-23.86 

151 .92 

102.96 

3 48  59 

3222.21 

-20.67 

110.58 

253.34 

66.66 

4 4?  4? 

2622.2 

-23.84 

102.97 

77.04 

0 22  43 

3885.46 

-20.es 

159.53 

253.34 

66.67 

1 27  28 

3285.5 

-23.86 

151  .92 

102.96 

3 48  59 

3222.21 

-20. S7 

110.58 

253.34 

66.66 

4 42  42 

2622.2 

-23.84 

102.97 

110.00 

6 27  43 

2727.19 

-31.34 

76.84 

257,32 

75.60 

7 13  10 

2127.2 

-33.00 

68.01 

110.00 

2 43  10 

34?8.48 

-11 .10 

120.84 

247.96 

57.46 

3 40  18 

2828.5 

-15.31 

114.28 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.5968 

TRA  3.2082 

TC3-2.3662 

BAU  .6820 

SGT  6037.5  SCR 

385.5  SC3 

793.8 

ST  3495.3 

SR  2B0.9 

SS  2044.9 

ROE  .2204 

RRA  -.1599 

RC3  .1579 

FAU  .06074 

RRT 

-.2198  RRF 

-.2282  RTF 

.9911 

CRT  .7918 

CRS  -.7630 

CST  -.9989 

FOE  3.7755 

FRA  5.2670 

FC3-2.4448 

BSP  19160 

SCB  6049.8  R23 

.0098  R13 

-.9911 

LSA  4054.7 

MSA  191.8 

SSA  12.6 

BOE  2.6062 

BRA  3.2122 

8C3  2.3715 

FSP  -2882 

SCI 

6038.1  SC2 

376.0  THA  : 

179.19 

ELI  3502.4 

El2  171.3 

AlF  3.65 

341 
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EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  OATC  DEC  5 1968  TlICHT  TIME  206.00  AftRIVAu  DATE  JW  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  565.976 

RL  147.45  LAL  -.00  LOL  70.90  VL  27.738  CAL  6.84  A7L  86.72  HCA  253,90  SNA  128.76  ECC  .18698  INC  3.2850  VJ  30.216 

RP  108.93  LAP  -3.16  LOP  324.78  VP  37.498  CAP  6.16  A7P  90.91  TAL  147.28  TAP  41,18  RCA  104.68  APO  152.83  V2  34.790 

RC  116.435  CL  19.39  CP  2.64  2AL  41.42  ZAP  148.50  ETS  4.90  ZAE  126.45  ETE  176.85  ZAC  90.14  ETC  166.33  ClP-148.60 

Plane  TOCENTRIC  CONIC 

C3  22.586  VHL  4.753  OLA  30.80  RAL  23.77  RAO  6567.9  VEL  11.999  PTH  2.14  VHP  4.785  OPA  -2.15  RAP  356.79  ECC  1.3717 

LNCH  AZNTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
77.35  0 28  23  3890.39  -20.49  159.72  254.97  66.48  1 33  13  3290.4  -23.49  152.14 

102.65  3 50  18  3240.91  -20.47  111.81  254.97  66.47  4 44  19  2640.9  -23.48  104.23 

77.35  0 28  23  3890.39  -20,49  159.72  254.97  66.48  1 33  13  3290.4  -23.49 

102.65  3 50  18  3240.91  -20.47  111.81  254.97  66,47  4 44  19  2640.9  -23.48  104.23 

llO.OO  633  8 2732.67  -31.25  77.24  259.10  75.38  7 18  40  2132.7  -32.94  68.43 

no. 00  2 44  43  3446.63  -10.43  121 .83  249.41  57*j26  3 42  10  2846.6  -14.67  115.30 

dieferential  corrections  mio-course  execution  accuracv  orbit  determination  accuracy 

TOE  2.6885  TRA  3.4072  TC3-2.3077  BAU  .6982  SCT  6179.3  SCR  387.2  SC3  728.2  ST  3544.9  SR  298.9  SS  1951.2 

ROC  .2422  RRA  -.1518  RC3  .1461  FAU  .05419  RRT  -.1577  RRf  -.IfAfjRTF  .9907  CRT  .8062  CRS  -.7784  CST  -.9989 

FOE  3.5030  FRA  5.0023  FC3-2.0769  BSP  19734  SOB  6191.4  R23  .0Pt9  R13  -.9907  LSA  4052.7  MSA  195.4  SSA  12.7 

BOE  2.6992  BRA  3.4105  BC3  2.3123  FSP  -2653  SOI  6179.6  SC2  382-3  THA  179.43  ELI  3553.1  El2  176.4  ALF  3.90 

launch  date  dec  3 1968  FLIGHT  TIME  208.00  ARRIVAL  DATE  JUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  57l .908 

RL  147,45  LAL  -.00  LOL  70.90  VL  27.722  CAL  7.13  AZt  86.70  HCA  257.07  SNA  128.65  ECC  .19088  INC  3.3041  VI  30.216 

RP  108.91  LAP  -3.22  LOP  327.94  VP  37.489  CAP  €.60  AZP  90.74  TAL  146.58  TAP  43,64  RCA  104 .09  APO  153.20  V2  34.794 

RC  118.823  CL  18.97  CP  2.48  ZAL  40.65  ZAP  150.72  ETS  5.06  ZAE  125.38  ETE  176,99  ZAC  91,10  ETC  166.34  ClP-150.81 

PLANETOCENTRIC  CONIC 

C3  23.785  VHL  4.877  OLA  30.66  RAL  24.67  RAO  6568.0  VEL  12.048  PTH  2-15  VHP  5.021  OPA  -1.92  RAP  357.73  ECC  1.3914 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.71 

0 34  30 

3894.61 

-20.06 

159.84 

256.67 

66.31 

1 39  32 

5294.6 

-23.09 

152.29 

1 

102.29 

3 51  15 

3261 .91 

-20.05 

113.18 

256.67 

66.30 

4 45  37 

2661.9 

-23.08 

105-64 

77.71 

0 34  38 

3894.61 

-20,06 

159.84 

256.67 

66.31 

1 39  32 

3294.6 

-23.09 

152.29 

102.29 

3 51  15 

3261 .91 

-20.05 

113.18 

256.67 

66.  X) 

4 45-  37 

2661  .9 

-23.08 

J05.64 

110.00 

6 38  58 

2737,92 

-31.16 

77.63 

260.97 

75.17 

7 24  36 

2137.9 

-32.88 

,68^.83 

110.00 

2 46  5 

3466.60 

-9.70 

122.90 

250.91 

57.06 

3 43  52 

2866.6 

-13.97 

il6.4] 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7770  TRA  3.6144  TC3-2.2353  BAU  ,7l2l  SCT  6306.1  SCR  389.6  SC3  €68.8  ST  3583.5  SR  315.5  SS  1863.5 

ROE  .2638  RRA  -.1437  RC3  .1345  FAU  .04815  RRT  -.0992  RRF  -.1046  RTF  .9903  CRT  .8170  CRS  -.7900  CST  -.9989 

FOE  3.2566  FRA  4.7651  FC3-1.7526  BSP  20239  SCB  6318.1  R23  .0061  R13  -.9903  LSA  4046.4  MSA  198.8  SSA  12.8 

BOE  2.7895  BRA  3.6173  6C3  2.2393  FSP  -2442  SCI  6306.2  SC2  387.6  THA  179.65  ELI  3592.8  EL2  181.4  ALF  4.12 


LAUNCH  OATC 


FlICHT  time  210.00 


arrival  date  JUL  1 1969 


HELIOCENTRIC  CONIC 
RL  147.45  LAL  -.00  LOL  70.90 

RP  108.90  LAP  -3.27  LOP  331. 1 1 

RC  121 .206  CL  18.52  OP  2.33 

PLANETOCENTRIC  CONIC 
C3  25.121  VHL  5.012  OLA  30.51 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

76.14  0 41  28  3898.02 

101.86  3 51  46  3285.34 

78.14  0 41  28  589$. 02 

101.86  3 51  46  3285.34 

110.00  6 45  10  2743.04 

no. 00  2 47  15  3488.32 

OIFFERENTIAL  CORRECTIONS 
TOE  2.0624  TRA  3.8306  TC3-2.1530 
ROE  .2854  RRA  -.1352  RC3  .1233 
FOE  3.0331  FRA  4.5519  FC3-1 .4708 
BOE  2.8766  BRA  3.8330BC3  2.1565 

LAUNCH  DATE  DEC  3 1968 


DISTANCE  577.805 

VL  27.706  CAL  7,44  AZL  86.68  HCA  260.23  SMA  128.53  ECC  .19511  INC  3.3228  VI  30.216 
VP  37.481  GAP  7.06  AZP  90.56  TAL  145.86  TAP  46.09  RCA  103.45  APO  153.61  V2  34.798 
ZAL  39.85  ZAP  152.81  ETS  5.25  ZAE  124.42  ETE  177.11  ZAC  92.18  ETC  166.36  ClP-152.90 


RAL  25.59 
INJ  LAT 
-19.60 
-19.58 
-19.60 
-19.58 
-31.07 
-8.89 

BAU  .7242 
FAU  .04268 
BSP  2071 1 
FSP  -2251 


RAO  6568.0  VEL  12.104  PTH  2.17  VHP  5.269 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


9.87  258.44  66.14  1 46  26 

4.72  258.44  66,13  4 46  32 

9.87  258.44  66.14  1 46  26 

4.72  258.44  66.13  4 46  32 

8.00  262.91  74.96  7 30  53 

4.07  252.46  56.86  3 45  23 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6418.6  SCR  392.3  SG3  615.0 
RRT  -.0440  RRF  -.0481  RTF  ,9898 
SCB  6430.6  R23  .0044  R13  -.9898 

SCI  6418,6  SC2  391.9  THA  179.85 

flight  TIME  212.00 


OPA  -1.61  RAP  358.77  ECC  1.4134 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3296.0  -22.65  152.36 

2685.3  -22.64  107.21 

3298.0  -22.65  152.36 

2685.3  -22.64  107.21 

2143.0  -32.82  69.21 

2888.3  -13.19  117.61 

ORBIT  determination  ACCURACY 

ST  3€'l0.6  SR  330.7  SS  1781.1 

CRT  .8252  CRS  -.7989  CST  -.9989 

LSA  4034.5  MSA  202.1  SSA  12.8 

ELI  5620.9  EL2  186.3  AlF  4.33 

ARRIVAL  DATE  JUL  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  583.663 

RL  147.45  LAL  -.00  La  70.90  VL  27.688  CAL  7.78  AZL  86.66  HCA  263.39  SMA  128.41  ECC  .19971  INC  3.3411  Vl  30.216 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.473  GAP  7.53  AZP  90.38  TAL  145.12  TAP  48.51  RCA  102.77  APO  154.06  V2  34.803 

RC  123.581  CL  18.06  CP  2.20  ZAL  39.03  ZAP  154.78  ETS  5.45  ZAE  123.55  ETE  177.22  ZAC  93.37  ETC  166.37  ClP-154.87 


PLANETOCENTRIC  CONIC 
C3  26.611  VHL  5.159 

DLA  30.33  RAL  26.53 

RAO  6366.1  VEL  12.163 

PTH  2.18 

VHP  5< 

.529 

OPA  -1 .24 

RAP  359.91 

ECC 

1 .4380 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.65 

0 48  57 

39(30,45 

-19.10 

139.82  260.27 

65.98 

I 53 

57 

3300.5 

-22.18 

152.35 

101 .35 

3 51  48 

3311.41 

-19.08 

116.43  260.27 

65.96 

4 47 

0 

271 1.4 

-22.17 

108.96 

78.65 

0 48  57 

3900.45 

-19.10 

139.62  260.27 

65.98 

1 53 

57 

3300.5 

-22.18 

152.35 

101 .35 

3 51  48 

3311.41 

-19.08 

116.43  260.27 

65.96 

4 47 

0 

2711.4 

-22.17 

108.96 

110.00 

6 51  41 

2748.15 

-30,97 

76.37  264.94 

74.76 

7 37 

29 

2148.1 

-32.75 

69.60 

110.00 

2 48  15 

3511.71 

-8.02 

123.32  234.03 

56.66 

3 46 

46 

2911 .7 

-12.35 

118,90 

differential  corrections 

TOE  2.9470  TRA  4.0579  TC3-2.060I 

BAU  .7340 

MIO-COORSE  EXECUTION  ACCORACV 
SOT  6319.1  SCR  393.2  SC3  366.5 

ORBIT  DETERMINATION  ACCURACY 
ST  3629.3  SR  344.6  SS  1704. 5 

ROE  ,3071 

RRA  -.1262 

RC3  .1124 

FAU  .03766 

RRT  .0085  RRF 

.0057  RTF 

.9894 

CRT  .8315 

CRS  -.8058 

CST 

-.9990 

FOE  2.8320 

FRA  4.3614 

FC3-1 .2251 

BSP  21123 

SCB  6531.1  R23  - 

.0027  R13 

.9894 

LSA  4019.1 

MSA  205.2 

SSA 

12.6 

0OE  2.9629 

BRA  4.0598 

6C3  2.0631 

FSP  -2076 

SCI  6519.1  SC2 

395.2  TMA 

.03 

ELI  3640.6 

EL2  190.8 

ALF 

4.53 

342 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  OEC  3 196S  FLIGHT  TIHE  .00  ARRIVAL  DATE  JUL  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  569. A78 

RL  U7.45  LAL  -.00  LOL  70.90  VL  ^7.67l  CAL  6.M  A7L  66.64  HCA  266.56  SMA  126.29  ECC  .20471  INC  3.3591  VI  30.216 

RP  106.67  lap  -3.35  LOP  337.45  VP  37.465  GAP  6.01  A2P  90.20  TAL  144,37  TAP  50.93  RCA  102.03  APO  154.55  V2  34.606 

RC  125.946  CL  17.57  CP  2.09  7Al  36.20  7AP  156.65  ETS  5.66  7AE  122.76  ETE  177.33  7AC  94.65  ETC  166.38  ClP-156.74 

PLANETOCENTRIC  CONIC 

C3  26.276  VHL  5.316  OLA  30.14  RAL  27.49  RAO  6566.1  VEL  12.233  PTH  2.20  VHP  5.603  OPA  -.62  RAP  1.14  ECC  1.4654 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.23 

J 57  3 

3901.66 

-16.56 

159.66 

262.17 

65.62 

2 2 5 

3301.9 

-21 .67 

152.?4 

100.77 

3 51  19 

3340.16" 

-16.55 

116.33 

262.16 

65.61 

4 46  59 

2740,2 

-21 .66 

110.90 

79.23 

0 57  3 

3901 .66 

-16.56 

159.66 

262.17 

65.62 

2 2 5 

3301.9 

-21 .67 

152.24 

100.77 

3 51  19 

3340.16 

-16.55 

116.33 

262.16 

65.61 

4 46  59 

2740.2 

-21 .66 

110.90 

110.00 

6 56  26 

2753.35 

-30.66 

76.75 

267.04 

74.56 

7 44  21 

2153.4 

-32.69 

69.99 

110.00 

2 49  4 

3536.71 

-7.06 

126.65 

255.69 

56.47 

3 4B  1 

2936.7 

-n  .44 

120.27 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  3.0339  TRA  4.3007  TC3-1 .9542  BAU  .7397  SCT  6611.9  SCR  396.0  SC3  522.9  ST  3643.4  SR  357.1  SS  1635.1 

ROE  .3269  RRA  -.1166  RC3  .1017  FAU  .03265  RRT  .0591  RRF  .0576  RTF  .9669  CRT  ,6365  CRS  -.6115  CST  '.9990 

FOE  2.6539  FRA  4.1945  FC3-1 .0057  BSP  21417  SOB  6623.6  R23  -.0011  R13  .9669  USA  4004.0  MSA  208.1  SSA  12.6 

60E  3.0517  BRA  4.3023  6C3  1.9566  FSP  -1907  SCI  6611.9  SC2  397.3  THA  .20  ELI  3655.6  EL2  195.0  AlF  4.70 

LAUNCH  DATE  OEC  3 1966  FLIGHT  TIME  216.00  ARRIVAL  DATE  JUL  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  595.246 

RL  147.45  LAL  -.00  La  70.90  VL  27.653  CAL  6.53  A7L  66.62  HCA  269.72  SMA  126.17  ECC  .21013  INC  3.3771  VI  30.216 

RP  106.65  LAP  -3.36  LOP  340,62  VP  37.457  CAP  6.52  47P  90.02  TAL  143.61  TAP  53.33  RCA  101.24  APO  155.10  V2  34.815 

RC  126.306  CL  17.06  CP  1.96  7AL  37.36  7AP  156.43  ETS  5.94  7AC  122.05  ETE  177.42  7AC  96.02  ETC  166.39  CLP-156.52 

PLANETOCENTRIC  CONIC 

C3  30.140  VHL  5.490  OLA  29.93  RAL  26.45  RAO  6566.2  VEL  12.309  PTH  2.22  VHP  6.091  OPA  -.34  RAP  2.44  ECC  1.4960 


LNCH  A7NTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

f INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.69 

1 

5 57 

3901.75 

-16.00 

159.40 

264.12 

65.66 

2 10 

56 

3301,7 

-21 .13 

152.00 

100.11 

3 

50  6 

3372.26 

-17.96 

120.45 

264.11 

65.67 

4 46 

19 

2772.3 

-21.12 

113.05 

79.69 

1 

5 57 

3901.75 

-16.00 

159,40 

264.12 

65.66 

2 10 

56 

3301.7 

-21 .13 

152.00 

100.11 

3 

50  6 

3372.26 

-17.96 

120.45 

264.11 

65,67 

4 46 

19 

2772.3 

-21 .12 

113.05 

110.00 

7 

5 29 

2756.73 

-30.76 

79.13 

269.21 

74.35 

7 51 

26 

2156.7 

-32,62 

70.40 

110.00 

2 

49  44 

3563.27 

-6.06 

126.05 

257.36 

56.30 

3 49 

6 

2963.3 

-10.46 

121 .7j 

DIFFERENTIAL  CORRECTIONS 

MIO- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  3.1160 

TRA 

4.5524 

TC3-1 .6462 

BAU  .7456 

SCT 

6669.2  SCR 

400.7  SC3 

462.9 

ST 

3644.7 

SR  366 . 3 

SS 

1567.7 

ROE  .3509 

RRA 

-.1061 

RC3  .0915 

FAU  .02671 

RRT 

.1070  RRF 

.1065  RTF 

.9665 

CRT 

.6403 

CRS  -.6156 

CST 

-.9990 

FOE  2.4661 

FRA 

4.0407 

FC3  -.6246 

BSP  21761 

SCB 

6701 .2  «23 

.0003  R13 

.9665 

LS4 

^ 3979.0 

MSA  210.7 

SSA 

12.7 

BOE  3.1357 

BRA 

4.5537 

BC3  1.6504 

FSP  -1765 

SCI 

6669.3  SC2 

396.4  THA 

.37 

Eli 

3657.6 

EL2  196.9 

ALF 

4.67 

LAUNCH  DATE  OEC  3 1966  FLIGHT  TIME  216.00  ARRIVAL  DATE  JUL  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  600.961 

RL  147.45  LAL  -.00  La  70.90  VL  27.634  CAL  8.96  A7L  66.60  HCA  272.69  SMA  126.04  ECC  .21602  INC  3.3951  VI  30.216 

RP  106.83  LAP  -3.39  LOP  343.79  VP  37.450  CAP  9.04  A7P  69.63  TAl  142.64  TAP  55.73  RCA  100.36  APO  155.70  V2  34.621 

RC  130.653  GL  16.54  CP  1.69  7AL  36.51  7AP  160.14  ETS  6.24  7AE  121  .40  ETE  177.52  ^AC  97.45  ETC  166.39  CLP-160.22 

PLANETOCENTRIC  CONIC 

C3  32.230  VHL  5.677  OLA  29.70  RAL  29.42  RAO  6566.3  VEL  12.394  PTH  2.24  VHP  6.395  OPA  .16  RAP  3.62  ECC  1 .5304 


LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.66 

I 15  42 

3699.77 

-17.39 

156.96 

266.12 

65,55 

2 20  41 

3299,6 

-20.55 

151  .61 

99.34 

3 46  4 

3407.93 

-17.36 

122.61 

266.11 

65.54 

4 44  52 

2607.9 

-20.54 

115.46 

100.00 

4 22  3 

3299.34 

-20.01 

115.96 

267.32 

67.32 

5 17  ' 2 

2699.3 

-22.91 

106.37 

100.00 

3 24  24 

3463.60 

-14.80 

127.16 

264 .64 

63.73 

4 22  26 

2663.6 

-16.21 

120.02 

110.00 

7 12  41 

2764.36 

-30.66 

79.54 

271 .44 

74.13 

7 58  46 

2164.4 

-52.55 

70.62 

no. 00 

2 50  15 

3591 .32 

-5.01 

129.53 

259.10 

56.14 

3 50  7 

2991.3 

-9.43 

123.22 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.1993  TRA  4.6197  TC3-1.7357  BAU  .7467  SCT  6757,6  SCR  403.1  SG3  446.7  ST  3640.2  SR  576.0  SS  1505.7 

ROE  .3731  RRA  -.0946  RC3  .0617  FAU  .02467  RRT  ,1534  RRF  .1537  RTF  .9661  CRT  .6432  CRS  -.6194  CST  -.9990 

FOE  2.3394  FRA  3.9043  FC3  -.6660  BSP  22096  SCB  6769.6  R23  .0017  R13  .9661  LSA  3951  .7  MSA  213.1  SSA  12.7 

BOE  3.2210  BRA  4.6206  BC3  1.7376  FSP  -1633  SOI  6757.9  SC2  396.3  THA  .53  EU  3654.2  EU2  202.4  ALF  5.02 

LAUNCH  DATE  OEC  3 1966  FLIGHT  TIME  220.00  A.RRIVAL  DATE  JUL  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  606.617 

RL  147.45  LAL  -.00  La  70.90  VL  27.615  CAL  9.42  A7U  66.59  HCA  276.06  SMA  127,91  ECC  .22241  INC  3.4132  VI  30.216 

RP  106.60  LAP  -3.39  LOP  346,97  VP  17,443  CAP  9.59  A7P  69.64  TAL  142.06  TAP  *56.12  RCA  99.46  APO  156  36  V2  34.629 

RC  132.969  GL  16.01  CP  1.60  7AL  35.66  7AP  161.77  ETS  6.57  7AE  120,60  ETE  177.61  7AC  96.96  ETC  166.36  CLP-161  .66 

PLANETOCENTRIC  CONIC 

C3  34.560  VHL  5.660  OLA  29,45  RAL  30.39  RAO  6566,4  VEL  12.466  PTH  2.26  VHP  6.716  OPA  .73  RAP  5.25  ECC  1 .5691 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

: INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.56 

1 26  32 

3695.16 

-16.76 

156.32 

266.17 

65.43 

2 31 

27 

3295.2 

-19.94 

151 .00 

96.44 

3 44  57 

3446.03 

-16.74 

125.46 

266.16 

65.42 

4 42 

25 

2646.0 

-19.92 

116.16 

100.00 

4 40  21 

3270.69 

-20.76 

114.16 

269.9^ 

67.99 

5 34 

51 

2670.7 

-23.56 

106.46 

100.00 

3 13  49 

3547.73 

-12.63 

130.90 

266.20 

62.77 

4 12 

57 

2947.7 

-16.36 

123.91 

110.00 

7 20  2 

2770.36 

-30.57 

79,97 

273.74 

73.69 

6 6 

13 

2170.4 

-32.47 

71  .27 

110.00 

2 50  37 

3620.63 

-3.69 

131 .06 

260.66 

56.01 

3 50 

56 

3020.6 

-8.33 

124.60 

iifferential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCORACy 

ORBIT  DETERMINATION  ACCURACY 

TDE  3.2639 

TRA  5.1039 

TC3-1 .6164 

BAU  .7469 

SCT  6617.1  SCR 

405.2  SC3 

413.7 

ST  3629.9 

SR  366.4 

SS  1446.2 

ROE  .3956 

RRA  -.0619 

RC3  .0725 

FAU  .02133 

RRT 

.1963  RRF 

.1994  RTF 

.9676 

CRT  .6456 

CRS  -.6224 

CST  -.9991 

FOE  2.2049 

FRA  3.7631 

FC3  -.5339 

BSP  22375 

SCB  6629.1  R23 

,0026  R13 

.9676 

LSA  3921.2 

MSA  21 5 .0 

SSA  12.5 

BOE  3.3076 

BRA  5.1045 

BC3  1.6200 

FSP  -1512 

SCI 

6617.6  SC2 

397.2  THA 

.66 

ELI  3644.6 

EL2  205.5 

ALF  5.16 

543 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  OATC  DCC  4 1966 


FtlOHT  TIMC  70.00 


ARRIVAL  DATE  FEB  12  1969 


heliocentric  conic 

RL  147.43  LAL  -.00  LOL  7j .91 

RP  107.53  LAP  1.60  lOP  108.37 

4?C  85.353  CL  2.37  CP  -.31 

planetocentric  conic 


DISTANCE  129.788 

VL  16.024  CAL  28.44  A/L  86.97  HCA  36.49  SNA  85.97  ECC  .78857  INC  3.0253  VI  30.221 

VP  30.409  CAP  -50.56  A7P  87.57  TAL  171.29  TAP  207.78  RCA  18.18  APO  153.77  V2  35.240 

7AL  64.00  2AP  34.24  ETS  178.18  74E  133.29  CTE  186.35  2AC  58.47  ETC  161.68  CLP  34.24 


C3  323.516 

VHL  17.987 

OLA  5.32  RAL  6.35 

RAO  6571 .8 

VEL  21 .091 

PTH  3.20 

VHP  28.299  OPA  -17.20 

RAP  326.13 

ECC  6.3243 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 15  12 

2963.22 

-28.15 

93.75 

273.06 

86.84 

7 4 56 

2363.2 

-28.30 

85,09 

90.00 

19  32  42 

5275 .81 

27.03 

238.62 

267.51 

81.21 

cl  0 38 

4675.8 

25.53 

230.27 

100.00 

7 39  4 

2692.75 

-29.75 

73.96 

273.16 

86.94 

8 23  56 

2092. B 

-29.86 

65.16 

100.00 

20  51  32 

5021.51 

28.60 

219.64 

267.23 

80.93 

22  15  14 

4421 .5 

27.05 

211  .18 

110.00 

8 53  4 

2461.15 

-34.08 

56.64 

273.42 

87.21 

9 34  5 

1861 .2 

-34  .09 

47.39 

110.00 

21  54  1 

4825.88 

32.88 

203,^ 

266.40 

80.09 

23  U 27 

4225.9 

31.17 

195.16 

differential  CORRECTIONS 
TOE  -.8762  TRA-2.1044  TC3  -.1111 

ROE-1.2672  RRA  .6441  RC3  -.OlOO 

FOE  .3789  FRA  .7335  FC3  -.0303 

SOE  1.5406  BRA  2.2008  BC3  .1115 

LAUNCH  DATE  DEC  4 1968 


NIO-COORSIE  EXECUtlON  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


BAU 

.4824 

SCT 

631.2  SCR 

454.6 

SC3 

24.7 

ST 

344.7  SR 

408.4 

SS 

341  .7 

FAU 

.01134 

RRT 

-.0310  RRF 

.0274 

RTF 

-.6238 

CRT 

.7117  CRS 

.7773 

CST 

.9935 

BSP 

2005 

see 

947.4  R23 

.0002  R13 

.6238 

LSA 

593.5  MSA 

223.5 

SSA 

14.0 

FSP 

-50 

SCI 

931.4  SG2 

454.3 

THA 

178.61 

ELI 

495.8  EL2 

199.5 

ALF 

51.73 

flight  time 

72.cn 

arrival 

DATE 

FEB 

14  1969 

HELIOCENTRIC  CONIC 

DISTANCE  135.295 

RL  147.43 

LAL  -.00 

LOL  71 .91 

VL  16.805 

CAL  27.10 

ATL  86.94 

HCA 

39.74 

SMA  87.43 

ECC  .76211 

INC  3.0647 

VI 

'50.221 

RP  107.52 

LAP  1.96 

LOP  111.61 

VP  30.833 

CAP  -48.30 

ATP  87.64 

TAL 

170.39 

TAP  210.13 

RCA  20.80 

APO  154.06 

V2 

35.245 

RC  83,158 

CL  2.66 

CP  -.31 

TAL  62.67 

TAP  32.71 

ETS  178.24 

TAE 

133.27 

ETE  186.76 

TAC  60.11 

ETC  162.07 

CLP 

32. 7 J 

PLANETOCENTRIC  CONIC 

C3  296.722 

VHL  17.226 

DLA  6.12 

RAL  7.47 

RAO  6571.7  VEL  20.446 

PTH 

3.16 

VHP  27.265 

OPA  -16.67 

RAP  327.83 

ECC 

5.8833 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00' 

6 13  36 

2976.29 

-28.09 

94.85 

273.82 

86.29 

7 3 15 

2378.3 

-28.31 

86.19 

90.00 

19  43  16 

5240.52 

26.63 

236.11 

267.50 

80.01 

21  10  37 

4640.5 

24.98 

227.83 

100.00 

7 37  51 

2706*55 

-29.70 

74.98 

273.94 

86.41 

8 22  58 

2106.6 

-29.88 

66.18 

100.00 

21  1 42 

4987.49 

26.21 

217.19 

267.18 

79.69 

22  24  50 

4387.5 

26.50 

208.80 

110.00 

8 52  45 

2472.16 

-34  ,04 

57.50 

274.25 

86.71 

9 33  57 

1872.2 

-34.12 

48.25 

110.00 

22  3 18 

4794.65 

32.49 

201.61 

266.24 

78.75 

23  23  12 

4194.6 

30.60 

192.90 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8803  TRA-E.1229  TC3  -.1185  BAU  .4723  SOT  869.9  SCR 
ROE-1.2282  RRA  .6225  RC3  -.0113  FAU  .01139  RRT  -.0308  RRT 
FDE  .3943  FRA  .7606  FC3  -.0332  BSP  2143  SCO  984.2  R23 
Bb€  1.5111  BRA  2.2123  BC3  .1191  FSP  -55  SCI  870.1  SCZ 


460.2  SC3  26.6 
.0273  RTF  -.6427 
.0002  R13  .6428 

459.9  THA  178.70 


ST 

362.3  SR 

413.3 

SS 

357.6 

CRT 

.7100  CRS 

.7781 

CST 

.9932 

LSA 

614.0  MSA 

229.6 

SSA 

14.2 

ELI 

509.1  El2 

207.1 

alf 

50.26 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147. A3  LAL  -.00  LOL  7l ,91 

RP  107.51  LAP  2.11  LOP  114.86 

RC  80.975  CL  2.96  OP  -.32 

PLANETOCENTRIC  CONIC 


Flight  time  7a. oo 


arrival  DATE  FEB  16  1969 


DISTANCE  140.922 

VL  17.539  CAL  25.86  A7L  86.90  HCA  42.99  SNA  88.90  ECC  .73564  INC  3.0992  VI  50.221 

VP  31.244  CAP  -46.16  A7P  87.73  TAL  169.49  TAP  212.48  RCA  23.50  APO  154.30  V2  35,249 

7AL  61.38  7AP  31.20  ETS  178.29  7AE  133.32  ETE  187.19  7AC  61.78  ETC  162.45  ClP  31,20 


C3  272.296 

VHL  16.501 

OLA  6.91 

RAL  8.55 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

90.00 

6 11  51 

2992.60 

-28 .03 

90.00 

19  53  36 

5204 .89 

26.19 

100.00 

7 36  30 

2719.59 

-29.64 

100.00 

21  11  39 

4953.13 

27.77 

110.00 

8 52  17 

2482.40 

-34.00 

110.00 

22  12  21 

4763.09 

32.05 

differential 

CORRECTIONS 

RAO  6571.6 
INJ  LONG 
95.89 
233.60 
75.95 
214.73 
58.29 
199.25 


VEL  19.840  PTH 
INJ  RT  ASC  IN. 
274.48 
267.43 
274.62 
267.08 
274.97 
266.02 


3.13  VHP  26.267  OPA  -16.13  RAP  329.55  ECC  5.4813 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.77 

7 1 44 

2392.6 

-28.32 

87,24 

78.83 

21  20  21 

4604.9 

24.38 

225.39 

85.90 

8 21  49 

2119.6 

-29.69 

67.15 

78.47 

22  34  12 

4353.1 

25.90 

206.43 

86.24 

9 33  39 

1882.4 

-34.15 

49.05 

77.42 

23  31  44 

4163.1 

29.99 

190.65 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  OEXERNINATION  ACCWACY 


ROE-1.1890  RRA  A 
FOE  .4100  FRA  .1 
eOE  1.4818  BRA  2.2237  6C3 

launch  date  OEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 
RP  107.50  LAP  2.26  LOP  118.10 
RC  78.802  CL  3.28  CP  -.33 
Planetocentric  conic 

C3  249.999  VHL  15.811 
LNCH  ATMTH  LNCH  TIME 
90.00  6 9 55 

90.00  20  3 44 

100.00  7 34  58 

100.00  21  21  22 

110.00  8 51  39 

110.00  22  21  10 

differential  corrections 
TOE  -.8901  TRA-2.1610  TC3  -.1341 
RDE-1.1498  RRA  .5779  RC3  -.0145 
FOE  .4264  FRA  .8160  FC3  -.0399 
BOE  1,4541  BRA  2.2370  BC3  .1349 


TC3 

-.leei 

BAU 

.4614 

SCT 

910.1  SCR 

465.1 

SC3 

28.7 

RC3 

- .0128 

FAU 

.01145 

RRT 

-.0305  RRF 

.0271 

RTF 

-.6610 

FC3 

- .0364 

BSP 

2296 

see  J022.I  R23 

.0002  R13 

.6610 

6C3 

.1267 

FSP 

-61 

SGI 

910.2  SG2 

464.8 

THA 

178.79 

flight  time  76.00 
DISTANCE  146.662 

VL  18.228  CAL  24. 7D  A7L  86.87  HCA  46.23  SHA  90.40 

VP  31.639  GAP  -44.12  47P  87.83  TAL  168.61  TAP  214.84 

7AL  60.15  7AP  29.72  ETS  178.34  7AE  133.44  ETE  187.64 


INJ  time 

7 0 1 

21  29  52 

8 20  30 

22  43  21 

9 33  n 

23  40  1 

MIO-COURSC  CXECUTION  ACCURACY 
BAU  .4509  SCT  953.1  SCR  469.4  SC3  31.0 

FAU  .01152  RRT  -.0295  RRT  .0265  RTF  -.6786 

BSP  2409  see  1062.4  R23  -.0001  R13  .6786 

FSP  -67  SCI  953.2  SC2  469.1  THA  178.90 


OLA  7.69 

RAL  9.57 

RAD  6571.5 

VEL  19.269 

PTH  3.10 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

3006.18 

-27.95 

96.88 

275.05 

85.28 

5168.88 

25.69 

231.08 

267.30 

77.66 

2731 .89 

-29.57 

76.86 

275.20 

85.43 

4918.40 

27.27 

212.27 

266.91 

77.27 

2491 .89 

-33.96 

59.03 

275.59 

85.80 

4731.17 

31.55 

196.90 

265.75 

76.11 

ST 

380.6 

SR 

4J7.6 

55 

373.7 

CRT 

.7084 

CRS 

.7788 

CST 

.9929 

LSA 

635.1 

MSA 

235.5 

SSA 

14.4 

Eli 

522.7 

El2 

214.7 

ALF 

40.74 

1 

< 

> 

r- 

DATE 

FEB 

18  1969 

ECC 

.70933 

INC 

3.1297 

VJ 

30.221 

RCA 

26.27 

APO 

154.52 

V2 

35.253 

TAC 

63.47 

ETC 

162.81 

CLP 

29.71 

OPA 

-15.56 

RAP, 

331 .28 

ECC 

5.1143 

PO  CST  TIM 

IN’J 

2 LAT 

INJ 

2 LONG 

2406.2 

4568.9 

2131 .9 
4318.4 

1891 .9 

4131.2 


-28.31 

23.73 

-29.89 

25.25 

-34.16 

29.52 


88.23 

222.95 

68.07 

204.05 

49.79 

188.40 


OR0IT  DETERMINATION  ACCURACY 


ST 

400.5 

SR 

421  .4 

SS 

390.4 

CRT 

.7073 

CRS 

.7798 

CST 

.9927 

LSA 

657.4 

MSA 

241  .0 

SSA 

14.6 

ELI 

537.3 

EL2 

222.1 

alf 

47.06 

344 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  OEC  4 1968 


HCLIOCENTRIC  CONIC 


RL 

147.43 

LAL 

-.00 

LOL 

71  .91 

VL 

RP 

107.49 

LAP 

2.40 

LOP 

121.55 

VP 

RC 

76,644 

GL 

3.60 

OP 

-.34 

ZAL 

PLANETOCENTRIC 

CONIC 

C3  229.628  VHL  15.153  OLA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 7 49 

3019.05 

-27.88 

97.81 

275.51 

90.00 

20  13  39 

5132.43 

25.13 

228.55 

267.11 

100.00 

7 33  16 

2743.47 

-29.51 

77.71 

275.67 

iOO.OO 

21  30  53 

4883.24 

26.72 

209.80 

266.68 

110.00 

8 50  51 

2500.64 

-33,91 

59.71 

276.11 

110,00 

22  29  47 

4698.84 

31 .00 

194.54 

265.41 

Flight  time  78.00 
DISTANCE  152.511 

18.876  CAL  23.61  A7L  86.84  MCA  49.48  SMA  91.90 
32.020  GAP  -42.19  A7P  87.95  TAL  167.73  TAP  2l7.21 


10.55  ffAO  6571.3  VEL  18.733  PTH  3.06  VHP  24.368 
LAT  INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
.88  97.81  275.51  84.82  6 58  8 

.13  228.55  267.11  76.51  2J  39  11 

.51  77.71  275.67  84.98  8 18  59 

.72  209.80  266.68  76.08  22  52  1 7 

,91  59.71  276.11  85.40  9 32  32 

.00  194.54  265.41  74.82  23  48  6 


ARRIVAL  DATE  FEB  20  1969 


ECC  .68330  INC  3.1571  VI  30.221 
RCA  29.10  APO  154.69  V2  35.255 
7AC  65.19  ETC  163.15  ClP  28.25 

OPA  -14.97  RAP  333.02  ECC  4.7791 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2419.0 

4532.4 

2143.5 
4285.2 

1900.6 
4098 .8 


89.17 
220.51 
68.93 
201  .68 
50.47 
186.16 


DIFFERENTIAL  CORRECTIONS 
TDE  -.9088  TRA-2.1931  TC3  -.1445 
ROE-1. 1103  RRA  .5553  RC3  -.0162 
foe  .4446  FRA  .8460  FC3  -.0435 

eOE  1.4348  8RA  2.2623  BC3  .1454 

LAUNCH  DATE  OEC  4 1968 

heliocentric  conic 

RL  147.43  LAL  '.00  LOL  7l .91 

RP  107.48  LAP  2.53  LOP  124.60 

RC  74.503  GL  3.94  CP  -.35 

planetocentric  conic 


BAU  .4464 
FAU  .01154 
BSP  2229 
FSP  '70 


M/O'COURSE  EXECUTION  ACCURACY 
SCT  1006.3  SGR  473.0  SC3  33.5 

RRT  -.0255  RRT  .0249  RTF  -.6952 

see  mi. 9 R23  -.0022  R13  .6952 

SCI  1006.4  SG2  4 72.8  THA  179.12 

flight  time  80.00 


ORBIT  OE TERM I NAT ION  ACCURACY 


ST 

426.0  SR 

424  .6 

SS 

408.7 

CRT 

.7090  CRS 

.7811 

CST 

.9928 

LSA 

684.2  HSA 

246.0 

SSA 

14.9 

ELI 

556.0  EL2 

229.4 

ALF 

44  .87 

C3  210.962 

VHL  14.525 

DLA  9.22 

RAL  11.48 

RAO  6571.2 

VEL  18.229 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

$0.00 

6 5 31 

3031 .19 

-27.80 

98i69 

275.86 

90.00 

20  23  22 

5095.51 

24.52 

226.02 

266.86 

100.00 

7 31  22 

2754.30 

-29.44 

78.51 

276.04 

100.00 

21  40  12 

4847.63 

26.11 

207.33 

266.39 

110.00 

8 49  53 

2508.62 

-33,86 

60.33 

276.51 

110.00 

22  38  11 

4666.08 

30.39 

192.18 

265.02 

DISTANCE  158.453 

VL  19.484  GAL  22.57  A7L  86.82  HCA  52.73  SMA  93.41 

VP  32.384  GAP  '40.36  A7P  88.07  TAL  166.86  TAP  219.59 

7AL  57.84  7AP  26.80  TTS  178.43  7AE  133.94  ETE  188.62 

RAL  11.48  RAO  6571.2  VEL  18.229  PTH  3.02  VHP  23.464 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-27.80  98^69  275.86  84.39  6 56  2 

24.52  226.02  266.86  75.38  21  48  17 

-29.44  78.51  276.04  84,57  8 17  16 

26,11  207.33  266.39  74.91  23  1 0 

-33,86  60.33  276.51  85,04  9 31  41 

30.39  192.18  265.02  73.54  23  55  57 


DIFFERENTIAL  CORRECTIONS 
TOE  -.8710  TRA'2.1679  TC3  -.1447  BAU  .4114 

ROE-1.0715  RRA  .5316  RC3  -.0183  FAU  .01188 

FOE  .4566  FRA  .8700  FC3  -.0488  BSP  3408 

eOE  1.3808  BRA  2.2321  BC3  .1459  FSP  -87 


SCT  1022.4  SCR  476.0  SC3  36.0 

RRT  -.0338  RRF  .0265  RTF  -.7i30 

SC6  1127.8  R23  .0042  R13  .7130 

SGI  ’1022.6  SC2  475.7  THA  178.85 


ARRIVAL  DATE  FEB  22  1969 


ECC  .65762  INC  3.1819  VI  3p. 221 

RCA  31.98  APO  154.84  V2  35.257 

ZAC  66.92  ETC  163.48  CLP  26.80 

OPA  -14.36  RAP  334.78  ECC  4.4719 

PO  CST  TIM  INJ  2 LAT  INJ  2 LCNC 

2431.2  -28.29  90.06 

4495.5  22.28  218.07 

2154.3  -29.88  69.73 

4247.6  23.79  199.30 

1908.6  -34.18  51.10 

4066.1  27.84  183.92 

ORBIT  DETERMINATION  ACCURACY 
ST  431.0  SR  427.4  SS  422.0 

CRT  .6985  CR5  -7807  CST  .9913 

LSA  695.1  MSA  251.4  SSA  14.8 

ELI  559.4  £l2  235.7  AlF  44.66 


LAUNCH  DATE  DEC  4 1968 


HELIOCENTRIC 
RL  147.43 
RP  107.48 
RC  72.381 
PLANE TOCENTR 
C3  193.904 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL 
TOE  -.8919 
ROE-1 .0321 
FOE  .4761 
60E  1.3641 


CONIC 

LAL  -.00  LOL  71.91 

LAP  2.66  LOP  127.85 

GL  4.29  GP  -.36 

IC  CONIC 

VHL  13.925  OLA  9.97 
LNCH  TIME  L'l  TIME 


6 3 1 

20  32  55 

7 29  17 

21  49  20 

8 48  43 

22  46  24 


3042.73 
5058  .06 

2764.50 

4811.51 
2515.93 
4632.85 


CORRECTIONS 
TRA-2.2006  TC3  -.1556 
RRA  .5085  RC3  -.0204 
FRA  .9015  FC3  -.0533 
BRA  2.2586  BC3  .1570 


LAUNCH  DATE  OEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 

RP  107.48  LAP  2.77  LOP  131.10 

RC  70.281  CL  4.66  CP  -.38 

Planetocentric  conic 
C3  178.269  VHL  13.352  OLA  10.71 


flight  time  02.00 
DISTANCE  164.495 

VL  20.056  CAL  21.59  A7L  86.80  HCA  55.97  SMA  94.92 

VP  32.733  CAP  -38.60  A7P  88.21  TAL  166.01  TAP  221.99 

7AL  56.76  ZAP  25.37  ETS  178.46  7AE  134.31  ETE  189.15 

RAL  12.37  RAO  6571.1  VEL  17.755  PTH  2.99  VHP  22.589 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 

-27.72  99.53  276.12  83.97  6 55  44 

23.86  223.48  266.56  74.27  21  57  13 

-29.37  79.26  276.31  84.18  8 15  22 

25.45  204.85  266.05  73.77  23  9 32 

-33.82  60.89  276.82  84.71  9 30  39 

29.73  189.02  264.58  72.29  24  3 36 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .4069  SCT  1080,6  SCR  478.2  SC3  38.9 

FAU  .01193  RRT  -.0286  RRF  .0243  RTF  -.7282 

BSP  3190  see  1181.7  R23  .0016  R13  .7282 

FSP  -91  SCI  1080.7  SC2  478.0  THA  179.10 

flight  time  84.00 

DISTANCE  170.622 

VL  20.593  gal  20.66  AZt  86.77  HCA  59.22  SMA  96.42 

VP  33.065  GAP  -36.93  AZP  88.35  TAL  165.18  TAP  224.40 

ZAL  55.74  ZAP  23.96  ETS  178.49  ZA£  134.78  ETE  189.71 

RAL  13.20  RAD  6570.9  VEL  J7.309  PTH  2.95  VHP  21.740 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

-27.64  100.32  276.27  83.59  6 51  13 

23.13  220.93  266.20  73.19  22  5 58 

-29.30  79.96  276.40  83.81  8 13  14 

24.73  202.36  265,66  72.65  23  17  52 

-33.78  61.41  277.02  64.41  92925 

29.00  187.46  264.09  71.06  24  II  4 


ARRIVAL  CATE  FE6  24  1969 


ECC  .63244  INC  3.2047  VI  30.221 
RCA  34.89  APO  154.95  V2  35.258 
ZAC  68.68  ETC  163.79  CLP  25.37 

OPA  -13.74  RAP  336.54  ECC  4.1912 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2442.7  -28.27  90.91 

4458.1  21.47  215.62 

2164.5  -29.87  70.49 

4211.5  22.98  196.92 

1915.9  -34.18  51.67 

4032.8  27,02  181.68 


90.91 
215.62 
70.49 
196.92 
51  .67 
101 .68 


ORBIT  DETERMINATION  ACCURACY 


ST 

459.3 

SR 

429.4 

SS 

441.5 

CRT 

.7012 

CRS 

.7825 

CST 

.9915 

LSA 

724.3 

MSA 

255.6 

SSA 

15.1 

ELI 

580.2 

EL2 

242.3 

ALF 

42.26 

ARRIVAL 

DATE 

FEB 

26  196S 

ECC 

.60778 

INC 

3.2258 

VI 

30.221 

RCA 

37.82 

APO 

155-03 

V2 

35.259 

ZAC 

70.45 

ETC 

164.08 

CLP 

23.96 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

6 0 19 

3053.63 

-27.64 

100.32 

276.27 

90.00 

20  42  18 

5020.04 

23.13 

220.93 

266.20 

100.00 

7 27  0 

2774.05 

-29.30 

79.96 

276.48 

100.00 

21  58  17 

4774.86 

24.73 

202.36 

265,66 

110.00 

8 47  22 

2522.55 

-33.78 

61 .41 

277.02 

110.00 

22  54  25 

4599.12 

29.00 

187.46 

264 .09 

OPA  -13.10  RAP  338.30  ECC  3.9339 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2453.6  -28.24  91.70 

4420.0  20.61  213.16 

2174.0  -29.85  71.20 

4174.9  22.12  194.54 

1922.6  -34.10  52.19 

3999.1  26-15  179.45 


DIFFERENTIAL  CORRECTIONS 
TDE  -.8974  TRA-2.2167  TC3  -.1636  BAU  .3938 

ROE  -.9929  RRA  .4850  RC3  -.0227  FAU  .01208 

FOE  .4945  FRA  .9318  FC3  -.0587  BSP  3352 

BOE  1.3384  BRA  2.2692  BC3  .1652  FSP  -99 


SCT  1129.8  SCR  479.7  SC3  4J .9 

RRT  -.0267  RRF  .0228  RTF  -.7432 

SOB  1227.4  R23  .0014  R13  .7432 

SCI  1129.9  5C2  479.5  THA  179.21 


ORBIT  DETERMINATION  ACCURACY 


ST 

482.5 

SR 

430.8 

SS 

459.9 

CRT 

.7007 

CRS 

.7835 

CST 

.9912 

LSA 

749.9 

HSA 

259.5 

SSA 

15.3 

ELI 

597.3 

EL2 

248.3 

alf 

40.40 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69 


LAUNCH  CATE  etc  A 1968  FlI&HT  T|HE  06.00  ARRIVAL  CATE  FEB  26  1969 

heliocentric  conic  CISTanCE  176. 031 

Rl  147.43  LAL  -.00  LOL  7l .91  VL  21.097  GAL  19.77  A?L  06.75  HCA  62. A7  $HA  97.92  ICC  .50372  INC  3.2456  VI  30.221 

RP  107. 4d  lap  2.00  LOP  1 34.35  VP  33.501  CAP  -35.33  A7P  00.50  TAL  164.36  TAP  226.03  «CA  40.76  APO  155.00  V2  35.259 

RC  60.209  Gl  5.04  GP  -.39  7Al  54.76  7AP  22.56  ETS  170.50  7A£  135.34  ETE  190.31  7AC  72.24  ETC  164.36  ClP  22.56 

PLANE tocentric  conic 

C3  163.941  VHL  12.004  ClA  11.45  PAL  13.99  «A0  6570.0  VEt  16.090  PTH  2.91  VHP  20.910  CPA  -12.44  RAP  340.00  ECC  3.6901 


LNCH  A7MTH 

INCH  TIME 

L-I  time 

IHJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 57  23 

3063.97 

-27.56 

101.06 

276.33 

83.22 

6 40 

27 

2464.0 

-28.21 

92.46 

90.00 

20  51  31 

4901 .43 

22.35 

210.37 

265.79 

72.14 

22  14 

32 

4301 .4 

19.70 

210.70 

100.00 

7 24  30 

2702.99 

-29.24 

00.62 

276.55 

03.47 

0 10 

53 

2103.0 

-29.83 

71  .86 

100.00 

22  7 5 

4737.64 

2T.95 

199.07 

265.22 

71  .56 

23  26 

2 

4137.6 

21  .21 

1 92 . 1 5 

110.00 

0 45  50 

2520.52 

-33.74 

61 .07 

277.12 

04.14 

9 27 

50 

1920.5 

-34,10 

52.65 

110.00 

23  2 15 

4564.00 

20.23 

J05.1O 

263.55 

69.06 

24  10 

20 

3964.9 

25.22 

177.21 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TCE  -.9040 

TRA-2.2327 

TC3  -.1710 

BAU  .3006 

SCT  1101.7  SCR 

400.5  SC3 

45.2 

ST  507.3 

SR  431  .6 

55 

479.1 

ROE  -.9540 

RRA  .4616 

RC3  -.0252 

FAU  .01225 

RRT  - 

.0241  RRF 

.0209  RTF  - 

.7576 

CRT  .7006 

CRS  .7040 

CST 

.9910 

FOE  .5137 

FRA  .9630 

FC3  -.0647 

BSP  3494 

see  1275.6  R23 

.0010  R13 

.7576 

LSA  777.0 

MSA  262.8 

SSA 

15.4 

BCE  I .3143 

BRA  2.2799 

6C3  .1737 

FSP  -100 

SCI  1101. 7 SC2 

400.3  THA  179.33 

ELI  615.0 

El2  253.7 

alf 

30.48 

LAUNCH  DATE  DEC  4 I960 

flight  time  I 

80.00 

arrival  date 

MAR 

2 1969 

- 

HELIOCENTRIC 

: CONIC 

DISTANCE  103. 

114 

RL  147.43 

LAL  - .00 

LOL  7l  .91 

VL  21 ,57i 

cal  10.92 

A7L  06.74 

HCA  65.72 

SMA  99.40 

ECC  .56031 

INC  3.2641 

VI 

30.221 

i 

RP  107.40 

LAP  2.90 

LOP  137.60 

VP  33.602 

CAP  -33.00 

ATP  00.66 

TAl  163.57 

TAP  229.28 

RCA  43.71 

APO  155.10 

V2 

35.257 

- 

RC  66.167 

CL  5.43 

CP  -.41 

7AL  53.04 

7AP  21.10 

ETS  170.50 

7AE  136.00 

ETE  190.94 

7AC  74 .04 

ETC  164.62 

CLP 

21  .17 

PLANETOCENTRIC  CONIC 

- 

C3  1 50.005 

VHL  12.200 

DLA  12.10 

RAL  14.73 

RAO  6570. 6 

VEL  16.496 

PTH  2.07 

VHP  20. 

.121 

CPA  -n  .77 

RAP  341 .05 

ECC 

3.4819 

i 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

90.00 

5 54  13 

3073.79 

-27.40 

10J.77 

276.20 

02.00 

6 45 

27 

2473.0 

-20.18 

93.17 

E 

90.00 

21  0 35 

4942.10 

21.51 

215.00 

265.33 

71.12 

22  72 

50 

4342.2 

18.73 

200.22 

- 

100.00 

7 21  47 

2791 .30 

'29.17 

0]  .23 

276.52 

03.16 

8 8 

10 

2191 .4 

-29.81 

72,49 

— 

iOO.OO 

22  15  43 

4699.02 

23.11 

197.30 

264.73 

70.50 

23  34 

2 

4099.8 

20.24 

189.76 

110.00 

0 44  5 

2533.07 

-33.70 

62.20 

277.12 

03.90 

9 26 

19 

1933.9 

-34.10 

53.07 

tto.oo 

23  9 54 

4530.10 

27.39 

102.74 

262.97 

60.70 

24  25 

24 

3930.1 

24.24 

174  .98 

OIFFERENTIAL  corrections  MIO-COURSe  execution  ACCURACV  ORBIT  OETERNINATION  ACCURACV 


TOE 

-.9106 

TRA- 

'2.2472 

TC3 

-.1709 

BAU  .3671 

SCT 

1235.4  SCR 

400.5 

$05 

40.0 

ST 

533.1 

SR 

431  .6 

ss 

498.9 

- 

ROE 

-.9153 

RRA 

.4302 

RC3 

-.0200 

FAU  .01245 

RRT 

-.0212  RRF 

.0106 

RTF 

-.7712 

CRT 

.7000 

CRS 

.7063 

CST 

.9908 

- 

FOE 

.5330 

FRA 

.9951 

FC3 

-.0715 

BSP  3646 

see 

1325.5  R23 

.0006 

R13 

.7712 

LSA 

005.4 

MSA 

265.6 

SSA 

15.6 

- 

BOE 

1 .2911 

BRA 

2.2095 

BC3 

.1021 

FSP  -117 

SCI 

1235. 5 SC2 

400.3 

THA 

179.44 

Eli 

635.4 

EL2 

250.3 

alf 

36.56 

— 

LAUNCH 

DATE 

DEC 

4 I960 

flight  TIME 

90.00 

ARRIVAL 

CATE 

MAR 

4 1969 

- 

heliocentric  CONIC  DISTANCE  109.466 

RL  147.43  LAL  -.00  LOL  71.91  VL  22.017  CAL  10.10  A7l  06.72  MCA  60.97  SNA  100.07  ECC  .53759  INC  3.2010  V]  30.221 

RP  107.49  LAP  3.06  LOP  140.05  VP  33.967  GAP  -32.33  A7P  00.02  TAL  162.79  TAP  231.76  RCA  46.64  APO  155.10  V2  35.256 

RC  64.161  Gl  5.04  CP  -.42  7AL  52-97  7AP  19.00  ET5  1 70.49  7AE  136.76  ETE  191.63  7AC  75.06  ETC  164.07  ClP  19.80 

PLANETOCENTRIC  CONIC 

C3  130.750  VHL  11,780  DLA  12.90  RAL  15.42  RAO  6570.5  VEL  16.127  PTH  2.04  VHP  19.347  DPA  -11.00  RAP  343.63  ECC  3.2036 


LNCH  A7MTH 

LNCH  TIfC 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 50  48 

3083.15 

-27.40 

102.44 

276.13 

02.55 

6 42  11 

2403.2 

-20.15 

93.06 

90.00 

21  9 32 

4902.26 

20.60 

213.22 

264.03 

70.13 

22  31  14 

4302.3 

17.71 

205.74 

100.00 

7 18  49 

2799.27 

-29.10 

81.01 

276.30 

82.06 

8 5 28 

2199.3 

-29.79 

73.07 

100.00 

22  24  12 

4661 .38 

22.22 

194.07 

264.19 

69,47 

23  41  53 

4061  ,4 

19.23 

107.35 

110.00 

8 42  7 

2530.65 

-33.66 

62.65 

277.01 

03.60 

9 24  25 

1938.6 

-34.17 

53.44 

UO.OQ 

23  17  23 

4494.77 

26.49 

100.39 

262.34 

67.56 

24  32  18 

3894.8 

23.21 

1 72 . 76 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.9146 

TRA- 

'2.2574 

TC3 

-.1871  BAU 

.3518 

SCT 

1208.8 

SCR 

479.7 

SG3 

52.6 

ST 

558.8  SR 

431  .0 

SS 

519.1 

ROE 

-.8769 

RRA 

.4150 

RC3 

-.0309  FAU 

.01269 

RRT 

-.0105 

RRF 

.0162 

RTF 

-.7844 

CRT 

.7007  CRS 

.7879 

CST 

.9905 

FOE 

.5545 

FRA 

1 .0279 

FC3 

-.0792  BSP 

3866 

see 

1375.2 

R23 

.0006 

R13 

.7044 

LSA 

834.0  MSA 

267.9 

SSA 

15.7 

BOE 

1 .2671 

BRA 

2.2952 

BC3 

.1896  FSP 

-128 

SCI 

1200.9 

SC2 

479.6 

THA 

179.54 

ELI 

655.2  EL2 

262.3 

alf 

34.73 

LAUNCH 

DATE  ( 

3EC 

4 1968 

flight  TIME 

92.00 

arrival 

DATE 

MAR 

6 1969 

HELIOCENTRIC  CONIC  DISTANCE  195.002 

RL  147.43  LAL  -.00  LOL  7l  .91  VL  22.435  CAL  17.33  A2t  06.70  HCA  72.21  SMA  102.32  ECC  .51550  INC  3.2907  VI  30.221 

RP  107.50  LAP  3.14  LOP  144.10  VP  34.237  CAP  -30.91  A7P  00.99  TAL  162.04  TAP  234.26  RCA  49,56  APO  155.07  V2  35.253 

RC  62.196  Cl  6.26  GP  -.44  7AL  52.15  ZAP  10.44  ETS  170.45  7A£  137.63  ETE  192.37  7AC  77.68  ETC  165.11  CLP  18.43 

PLANETOCENTRIC  CONIC 


C3  127. 7l^ 

VHL 

11.301 

OLA  13.62 

RAL  16.07 

RAO  6570.4  VEL  15.701 

PTH  2.00 

VHP  10, 

.597 

DPA  -10.38 

RAP 

345.41 

ECC 

3.1038 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIi« 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

47  6 

3092.13 

-27.32 

103.09 

275.09 

02.23 

6 30 

30 

2492.1 

'28.11 

94.51 

90.00 

21 

10  21 

4061 .65 

19.64 

210.63 

264.20 

69.10 

22  39 

23 

4261 .6 

16.64 

203.24 

100.00 

7 

15  36 

2006.72 

-29.04 

02.35 

276.15 

02.50 

0 2 

23 

2206.7 

'29.76 

73.63 

100.00 

22 

32  33 

4622.29 

21.26 

192.36 

263.61 

60.40 

23  49 

35 

4022.3 

18.15 

184 .95 

110.00 

8 

39  55 

2542.90 

-33.63 

62.98 

276.01 

03-49 

9 22 

10 

1942.9 

'34.17 

53.77 

110.00 

23 

24  43 

4450  .00 

25.54 

170.03 

261.60 

66.46 

24  39 

2 

3858.9 

22.13 

170.53 

3IFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9216 

TRA- 

-2.2600 

TC3  -.1948 

BAU  .3376 

SCT 

1346.5  SCR 

470.1  SC3 

56.8 

ST  587.0 

SR 

429.7 

SS 

540.5 

ROE  -.8389 

RRA 

.3919 

RC3  -.0340 

FAU  .01295 

RRT 

-.0147  RRF 

.0132  RTF 

,7960 

CRT  .7016 

CRS 

.7897 

CST 

.9904 

FOE  .5767 

FRA 

1.0620 

FC3  -.0878 

BSP  4020 

see 

1420.0  R23 

.0002  R13  . 

,7968 

LSA  865.2 

MSA 

269.4 

SSA 

15.9 

BOE  1.2462 

BRA 

2.3024 

BC3  .1977 

FSP  -139 

SCI 

1346. 5 SC2 

470.1  THA  179.66 

ELI  677.4 

EL2 

265.4 

ALF 

32.84 

346 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4,  1968  69  » 


LAUNCH  DATE  DEC  4 I960 

HELIOCENTRIC  CONK 
RL  147.43  LAL  -.00  LOL  7l .91 

RP  107.51  LAP  3.21  LOP  147.35 

RC  60.278  Cl  6.70  GP  -.46 

PLANETOCENTRIC  conic 
C3  117.581  VHL  10.843  OLA  14.34 


Flight  time  94.00 


arrival  cate  mar  8 1969 


distance  202.356 

VL  22.020  CAL  16.50  A7L  06.68  MCA  75.46  SMA  103.74  ECC  .49431  INC  3.3150  VI  30.221 

VP  34.492  GAP  -29.56  A7P  89.17  TAL  161 .32  TAP  236.78  RCA  52.46  APO  155.02  V2  35.250 

7AL  51  .39  7AP  17.08  £TS  178.38  7AE  138.62  ETE  193.17  7AC  79.51  ETC  165.32  CLP  17.08 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNG 

90.00 

5 43 

7 

3100.80 

-27.24 

103.71 

90.00 

21  27 

5 

4820.31 

18.62 

208.02 

100.00 

7 12 

7 

2813.80 

-28.98 

82.87 

100.00 

22  40 

46 

4582.54 

20.25 

189.84 

no. 00 

8 37 

29 

2546.69 

-33.60 

63.27 

110.00 

23  31 

53 

4422.42 

24.52 

175.68 

16.66  RAO  6570.2  VEL  15.457  PTH  2.76  VHP  17.870  OPA  -9.67  RAP  347.19  ECC  2.9351 
INJ  RT  ASC  INJ  A7MTH 


275.55 

263.69 

275.83 

262.98 

276.51 

260.97 


81 .93 
68.27 

82.32 
67.53 

83.32 
65.41 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6 34  48 

2500.8 

-28.07 

95.14 

22  47  25 

4220.3 

15.51 

200.73 

7 59  1 

2213.8 

-29.74 

74.15 

23  57  9 

3982.5 

17.03 

182.53 

9 19  56 

1946.7 

-34.16 

54.07 

24  45  36 

3822.4 

21.00 

168.31 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  4 1968 


heliocentric  CONIC 


TC3 

-.2012 

BAU 

.3217 

RC3 

-.0373 

FAU 

.01325 

FC3 

-.0976 

BSP 

4256 

6C3 

,2047 

FSP 

-152 

RL 

147.43  LAL 

-.00 

LOL 

RP 

107.52  LAP 

3.27 

LOP 

RC 

58.412  CL 

7.16 

CP 

PLANETOCENTRIC  CONIC 

C3 

108.292  VHL 

10.406 

OLA 

.48 


VL  23.196 
VP  34.733 
7AL  50.67 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1403.7  SGR  475.8  SG3  61.3 

RRT  -.0110  RRT  .0100  RTF  -.8088 

SG6  1482.2  R23  .0001  R13  .8088 

SGI  1403.8  SG2  475.7  THA  179.76 

FLIGHT  TIME  96.00 

DISTANCE  208.882 

GAL  15.87  A7L  86.67  MCA  78.71  SMA  1 

CAP  -28.25  ATP  89.35  TAL  160.62  TAP  2 

ZAP  15.73  ETS  178.28  ZAE  139.72  ETE  1 


0R8IT  DETERMINATION  ACCURACY 


RAL  17.21  RAD  6570.1  VEL  15.154  PTH  2.72  VHP  17.164 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

5 38 

51 

3109.25 

-27.15 

104.31 

275.12 

81  .64 

6 

30  40 

90.00 

21  35 

42 

4778.22 

17.54 

205.41 

263.06 

67.41 

22 

55  21 

100.00 

7 8 

21 

2820.59 

-28.91 

83.37 

275.40 

82.06 

7 

55  22 

100.00 

22  48 

53 

4542.11 

19.18 

187.32 

262.33 

66.62 

24 

4 35 

110.00 

8 34 

49 

2550.07 

-33.57 

63.53 

276.11 

83.17 

9 

17  19 

110.00 

23  38 

55 

4385.39 

23.45 

173.34 

260.24 

64.39 

24 

52  0 

ST 

615.1  SR 

427.7 

SS 

562.5 

CRT 

.7023  CRS 

.7916 

CST 

.9901 

L5A 

896.8  MSA 

270.4 

SSA 

16.0 

ELI 

699.7  El2 

267.6 

ALF 

31  .07 

ARRIVAL 

DATE 

MAR 

10  1969 

ECC 

.47380  INC 

3.3308 

VI 

30.221 

RCA 

55.32  APO 

154,95 

V2 

35.246 

ZAC 

81  .35  ETC 

165.53 

CLP 

15.72 

OPA 

-8.96  RAP 

348.96 

ECC 

2.7822 

PC  ( 

CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2509.2 

4178.2 

2220.6 

3942.1 

1950.1 
3785.4 


-28.03 

14.33 

-29.71 

15.85 

-34.16 

19.81 


95.76 

198.21 

74.65 

180.11 

54.33 

166.09 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  4 I960 


HELIOCENTRIC  CONIC 


TC3 

-.2071 

BAU 

.3057 

RC3 

-.0408 

FAU 

.01359 

FC3 

-.1087 

BSP 

4483 

BC3 

.2111 

FSP 

-167 

MID-COURSE  EXECUTION  ACCURACV 
SGT  1462.9  SGR  472.6  SG3  66.2 
RRT 
SG0 
SGI 


OR0IT  DETERMINATION  ACCURACY 


-.0069  RRF  .0064  RTF  -.8201 
1537.4  R23  -.0001  R13  .8201 
1462.9  SG2  472.6  THA  179.86 


RL 

147.43  LAL 

-.00 

LOL 

71  .91 

VL 

23.542 

GAL 

RP 

107.53  LAP 

3.31 

LOP 

153,85 

VP 

34.960 

GAP 

RC 

56.605  CL 

7.63 

CP 

-.51 

ZAL 

50.02 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

99.777  VHL 

9.989 

DLA 

15.76 

RAL 

17.70 

RAO 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 34  14  3117.58 

21  44  16  4735.36 

7 4 17  2827.18 

22  56  54  4500.99 

8 31  53  2553.12 


23  45  48  4347 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9364  TRA-2.2845  TC3  - 

ROE  -.7277  RRA  .3247  RC3  - 

FOE  .6506  FRA  1.1714  FC3 

BOE  1.1859  BRA  2.3074  0C3 

launch  date  dec  4 I960 

HELIOCENTRIC  CONIC 


81 


INJ  LAT 
-27.07 
16.40 
-28.85 
18.05 
-33.55 
22.33 


flight  time  98.00 

DISTANCE  215.455 
15.18  A7L  86.65  MCA 

-27.00  A7P  89.53  TAL  159.96  TAP  241.91  RCA 

14.38  ETS  178.13  7AE  140.94  ETE  194.99  ZAC 

6569.9  VEL  14.870  PTH  2.68  VHP  16.479 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

104.91  274.59 

202.78  262.40 

83.05  274.89 

184.79  261.63 

63.76  275.62 

171.00  259.47 


ST 

644.3 

SR 

424.9 

SS 

585.4 

CRT 

.7034 

CRS 

.7937 

CST 

.9899 

LSA 

930.0 

MSA 

270.7 

SSA 

16.1 

ELI 

723.5 

EL2 

269.0 

ALF 

29.33 

ARRIVAL 

DATE 

MAR 

12  1969 

ECC 

.45406 

INC 

3.3463 

VI 

30.221 

RCA 

58.14 

APO 

154.85 

V2 

35.241 

ZAC 

83.20 

ETC 

165.72 

CL 

14.38 

OPA 

-8.23 

RAP 

350.74 

ECC 

2.6421 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

81 .35  6 26  12 

66.59  23  3 11 

81  .82  7 51  24 

65.76  24  11  55 

83.03  9 14  26 

63.42  24  58  16 


2517.6 

4135,4 

2227.2 

3901 .0 

1953.1 
3747.8 


-27,99 

13.09 

-29.68 

14.62 

-34.15 

18.58 


96.36 

195.66 
75.14 

177.67 
54.57 

163.88 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACT 


TC3 

-.2124 

BAU 

.2094 

RC3 

-.0445 

FAU 

.01397 

FC3 

-.1212 

BSP 

4716 

0C3 

.2170 

FSP 

-182 

SGT 

1523.9 

SGR 

468.6 

SG3 

71,5 

ST 

€74.9 

SR 

421  .4 

SS 

609.4 

RRT 

-.002.1 

RRF 

.0023  RTF 

-.8309 

CRT 

.7050 

CRS 

.7961 

CST 

.9897 

SOB 

1594.3 

R23 

-.0003 

R13 

.8309 

LSA 

965.0 

MSA 

270.3 

SSA 

16.2 

SCI 

1523.9 

SG2 

468.6 

THA 

179.96 

ELI 

748.7 

El2 

269.4 

ALF 

27.64 

flight 

TIME 

100.00 

ARRIVAL 

DATE 

MAR 

14  1969 

RL 

147.43 

LAL 

-.00 

LOL 

RP 

107.55 

LAP 

3.35 

LOP 

RC 

54.864 

GL 

8.12 

GP 

PLANETOCENTRIC  CONIC 

C3 

91 .972 

VHL 

9.590 

DLA 

-.53 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


DISTANCE  222.071 

VL  23.867  GAL  14.53  A7L  86.64  HCA  85.19  SMA  107.83 

VP  35.174  GAP  -25.79  A7P  89.72  TAL  159.32  TAP  244.52 

7AL  49.41  ZAP  13.04  ETS  177.91  ZAE  142.30  ETE  196.04 


ECC  .43509  INC  3.3615  VI  30.221 
RCA  60.91  APO  154.74  V2  35.235 
ZAC  85.04  ETC  165.89  ClP  13,03 


5 29  17  3125.90 

21  52  46  4691 .71 

6 59  54  2833.66 

23  4 50  4459.18 

8 28  40  2555.92 

23  52  34  4309.69 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9417  TRA-2.2854  TC3  -.2166 
ROE  -.6910  RRA  .3031  RC3  -.0485 
FOE  .6787  FRA  1.2109  FC3  -.1355 
BOE  1.1685  BRA  2.3054  BC3  .2220 


RAL  18.15 
INJ  LAT 
-26.98 
15.20 
-28.79 
16.86 
-33.53 
21.15 

BAU  .2730 
FAU  .01440 
BSP  4955 
FSP  -199 


RAO  6569.8  VEL  14.605  PTH  2.65  VHP  15.815  OPA 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


-7,50  RAP  352.51  ECC  2.5136 


105.50  273.98  81 .07 

200.14  261.70  65.82 

84.32  274.29  81.58 

182.25  260.91  64.94 

63.96  275.05  82.90 

168-67  258.67  62.50 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1586.3  SGR 
RRT  .0031  RRF 
SG6  1652.7  R23 
SGI  1586.3  SG2 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6 21  23 

2525.9 

-27.94 

96.97 

23  10  58 

4091 .7 

11  .81 

193.10 

7 47  8 

2233.7 

-29.65 

75.62 

24  19  10 

3859.2 

13.34 

175.22 

9 11  16 

1955.9 

-34,14 

54.79 

25  4 23 

3709.7 

17.30 

161 .66 

ORBIT  DETERMINATION  ACCURACY 


463.8 

SC3 

77.3 

ST 

706.5 

SR 

417.2 

SS 

634.6 

-.0023 

RTF 

-.0411 

CRT 

.7070 

CRS 

.7987 

CST 

.9896 

.0006 

R13 

-.8411 

LSA 

1001 <6 

MSA 

269.2 

SSA 

16.2 

463.8 

THA 

.06 

ELI 

775.2 

El2 

268.9 

alf 

26.02 

347 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  OATC  DEC  * I960 


TlIOmT  time  102.00 


arrival  cate  mar  16  1969 


HELIOCENTRIC  CONIC 
RL  147.43  LAL  - .00  LOL  7l .91 

RP  107.57  LAP  3.30  LOP  160.35 

RC  53.197  CL  0.63  CP  -.56 

PLANETOCENTRIC  CONIC 
C3  04.022  VHL  9.210  OLA  17.10 

LNCH  A7MTH  LNCH  TIME  L- I TINE 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 23  57  3I3A.33 

22  I 15  4647.26 

6 55  II  2040.15 

23  12  42  4416.60 


0 25  II 
0 3 7 


2550.55 
4271 .05 


VL  24.171 
VP  35.374 
7Al  40.06 

RAl  10.54 
INJ  LAT 
-26.09 
13.94 
-20.72 
15.62 
-33.50 
19.92 


distance  220.724 

CAL  13.90  A7L  06.62  MCA  00.44  SHA  109.12  ECC  .41690  INC  3.3766  VJ  30.221 
CAP  -24,63  A7P  09.91  TAL  150.72  TAP  247.15  RCA  63.63  APO  154.62  V2  35.229 
7AP  11.70  ETS  177.61  7AE  143.70  ETE  197.22  7AC  86.09  ETC  166.06  CLP  11.60 


RAD  6569.7  VEL  14.359  PTH  2.61 
INJ  LCNC  ZNJ  RT  ASC  INJ  A7MTH 
106.10  273.20  00.70 

197.40  260.90  65.10 

04.79  273.61  01.34 

179.71  260.16  64.10 

64.10  274.39  02.79 

166.35  257.05  61.63 


VHP  15.172 
INJ  TIME 
6 16  12 

23  10  42 
7 42  31 

24  26  19 
9 7 50 
1 14  19 


OPA  -6.77  RAP  354.27  ECC  2.3960 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 


2534.3 

4047.3 
2240 . 1 
3016.7 
1950.5 
3671  .0 


-27.09 

10.47 

-29.62 

12.02 

-34,14 

15.97 


97.50 

190.52 

76.10 

172.77 

55.00 

159.45 


OIFEERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TOE 

-.9475 

TRA- 

'2.2842 

TC3 

-.219B 

BAU 

.2563 

SGT 

1650.4  SGR 

450.2 

SC3 

03.7 

ST 

739.4 

SR 

412.1 

SS 

661  .0 

ROE 

-.6565 

RRA 

.2821 

RC3 

-.0525 

FAU 

.01407 

RRT 

.0009  RRF 

-.0073 

RTF 

-.0500 

CRT 

.7094 

CRS 

.0015 

CST 

.9095 

FOE 

.7007 

FRA 

1.2522 

FC3 

-.1518 

BSP 

5200 

SGB 

1712.0  R23 

.0009 

R13 

-.0500 

LSA 

1040.1 

MSA 

267.4 

SSA 

16.3 

BOE 

1.1527 

BRA 

2.3016 

8C3 

.2260 

FSP 

-210 

SGI 

1650.4  502 

450,2 

THA 

.15 

Eli 

003.1 

Et2 

267.4 

alf 

24.46 

LAUNCH 

DATE  DEC 

4 1968 

flight  time 

104,00 

ARRIVAL 

DATE 

MAR 

10  196$ 

HELIOCENTRIC  CONIC 


DISTANCE  235.410 


RL  147.43 

LAL  -.00 

LOL  71  .91 

VL  24.456 

CAL  13,30 

A7L  06.61 

HCA 

91  .60 

SHA  110.30 

ECC  .39940 

INC 

3.3916 

VI 

30.221 

RP  107.59 

LAP  3,39 

LOP  163.60 

VP  35.563 

CAP  -23.50 

A7P  90.10 

TAL 

150.14 

TAP  249.02 

RCA  66.29 

APO 

154.40 

V2 

35.222 

RC  51.611 

GL  9.16 

GP  -.60 

lAL  48.37 

7AP  10.35 

ETS  177.10 

7AE 

145.39 

ETE  190.53 

7 AC  00.73 

ETC 

166.20 

CLP 

10.34 

PLANETOCENTRIC  CONIC 

C3  70.275 

VHL  0.047 

OLA  17.08 

RAL  18.09 

RAO  6569.5 

VEL  14.129 

PTH 

2.57 

VHP  14.547 

OPA  -6.04 

RAP 

356.03 

ECC 

2.2002 

LNCH  ATMTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 10  14 

3143.03 

-26.00 

106.72 

272.50 

00.40 

6 10  37 

2543.0 

■27.04 

90.21 

90.00 

22  9 43 

4601 .90 

12.63 

194.00 

260.24 

64.44 

23  26  25 

4002.0 

9.09 

107.91 

100.00 

6 50  6 

2046.76 

-20.65 

05.27 

272.04 

01.09 

7 37  33 

2246.0 

■29.59 

76.59 

100.00 

23  20  32 

4373.40 

14.32 

177.16 

259.39 

63.40 

24  33  25 

3773.5 

10.64 

170.29 

IIO.DO 

a 21  24 

2561  .10 

-33.40 

64.30 

273.64 

02.67 

9 4 5 

1961.1 

■34.13 

55.20 

110.00 

0 9 39 

4231.90 

10.63 

164 .04 

257.01 

60.01 

1 20  11 

3631 .9 

14.60 

157. ^5 

differential  corrections 


MID-COURSE  execution  ACCURACY 


0R6IT  DETERMINATION  ACCURACY 


TDE  -.9563 

TR4-2.2837 

TC3 

-.2232  BAU 

.2410 

SGT 

1710,8  SGR  451 .7  SC3 

90.6 

ST 

775.3 

SR 

406.4 

SS 

689.4 

ROE  -.6220 

RRA  .2616 

RC3 

-.0568  FAU 

.01537 

RRT 

.0161  RRF  -.0132  RTF 

-.0598 

CRT 

.7130 

CRS 

.0046 

CST 

.9895 

FOE  .7418 

FRA  1.2%2 

FC3 

-.1700  BSP 

5377 

SGB 

1777.2  R23 

.0017  R13 

-.0590 

LSA 

1002.1 

MSA 

264.8 

SSA 

16.4 

BCE  1 . 1 408 

BRA  2.2986 

6C3 

.2303  FSP 

-237 

50] 

1710.0  SC2 

451.7  THA 

.26 

ELI 

034.3 

EL2 

264.8 

ALF 

22.93 

LAUNCH  DATE  DEC  4 I960 


Flight  time  loe.oo 


arrival  date  mar  20  1969 


HELIOCENTRIC  CONIC 

RL  147.43  LAL  -.00  LOL  71.91  VL  24.723 
RP  107.61  LAP  3.39  LOP  166.84  VP  35.740 
RC  50.116  Cl  9.70  GP  -.63  2AL  47.93 
PLANETOCENTRIC  CONIC 


DISTANCE  242.124 

CAL  12,72  a2l  06,59  HCA  94.92  SMA  111.60 
GAP  -22.42  A7P  90.29  TAl  157.61  TAP  252.53 
7AP  9.00  ETS  176.56  7AE  147,13  ETE  200.03 


ECC  .30203  INC  3.4066  VI  30.221 
RCA  60.00  APO  154.32  V2  35.215 
TAC  90.57  ETC  166.34  CLP  0.98 


C3  72.282 

VHL  a 

.502 

Ola  18.59 

RAL  19.10 

RAO  6569.4 

VEL  13.915 

PTH  2.54 

VHP  13.942 

OPA  -5.30 

RAP  357.77 

ECC  2.1896 

LNCH  ATMTH 

LNCH  ■ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIfC 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 12 

5 

3152.12 

-26.69 

107,37 

271 .64 

00.18 

6 4 37 

2552.1 

-27.78 

98.87 

90.00 

22  18 

12 

4555.85 

11.26 

192.11 

259.40 

63.85 

23  34  0 

3955.8 

7.65 

185.28 

100.00 

6 44 

39 

2053.62 

-20.58 

05.76 

272.00 

00.84 

7 32  12 

2253.6 

-29.55 

77,09 

100.00 

23  28 

19 

4329.50 

12.97 

174.60 

250.60 

62.83 

24  40  29 

3729.6 

9.23 

167.81 

no. DO 

8 17 

19 

2563.67 

-33.46 

64.50 

272.03 

82.56 

9 0 3 

1963.7 

-34.13 

55.40 

110.00 

0 16 

4 

4192.29 

17.30 

161 .74 

256.16 

60.05 

1 25  56 

3592.3 

13.19 

155.05 

differential  corrections 
TOE  -.9620  TRA-2.2702  TC3 

ROE  -.5002  RRA  .2410  RC3  - 

FOE  .7769  FRA  1.3421  FC3  - 

0OE  1.1203  BRA  2.2910  0C3 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TC3 

-.2239 

BAU 

.2243 

SGT 

1706.0 

SGR 

444.5  SG3 

90.1 

ST 

010.7 

SR 

399.0 

SS 

718.9 

RC3 

-.0612 

FAU 

.01595 

RRT 

.0231 

RRF 

-.0192  RTF 

-.0604 

CRT 

.7164 

CRS 

.0079 

CST 

.9894 

FC3 

-.1911 

BSP 

5623 

SGB 

1040.4 

R23 

.0022  R13 

-.0604 

LSA 

1124.0 

MSA 

261  .6 

SSA 

16.5 

0C3 

.2321 

FSP 

'259 

SCI 

1706.0  SG2 

444.3  THA 

.35 

ELI 

065.3 

EL2 

261.3 

ALF 

21  .52 

LAUNCH  DATE  DEC  4 I960 


FLIGHT  TIME  100.00 


ARRIVAL  DATE  MAR  22  1969 


HELIOCENTRIC  CONIC 

RL  147.43  LAL  -.00  LOL  7l  .91  VL  24.972 

RP  107.64  LAP  3.39  LOP  l7p.09  VP  35.905 

RC  40,721  CL  10.27  CP  -.67  2AL  47,55 

PLANETOCENTRIC  CONIC 


DISTANCE  240.062 

GAL  12.17  A7t  06.50  HCA  90.16  SMA  112.70  ECC  .36693  INC  3.4210  VI  30.221 

GAP  -21.30  ATP  90.49  TAL  157.11  TAP  255.27  RCA  71.39  APO  154.16  V2  35-207 

TAP  7.65  ETS  175.66  TAE  149.01  £TE  201.75  TAC  92.40  ETC  166.46  CLP  7.62 


C3  66.000 

VHL  0.173 

OLA  19.29 

RAL  19.42 

RAO  6569.3 

VEL  13.717 

PTH  2.51 

VHP  13.355 

DPA  -4.57 

RAP  359.51 

ECC  2.0994 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 5 20 

3161 .70 

-26.50 

100.05 

270.71 

79.05 

5 50  10 

2561  .0 

-27.71 

99.57 

90.00 

22  26  44 

4500.03 

9.03 

109.39 

250.70 

63.31 

23  41  53 

3900.8 

6.17 

102.62 

100.00 

6 30  47 

2060.06 

-20.50 

06.29 

271 .00 

00.50 

7 26  20 

2260.9 

-29.51 

77.63 

100.00 

23  36  6 

4204.90 

11.57 

172.02 

257.79 

62.24 

24  47  31 

3605.0 

7.76 

165.30 

uo.oo 

0 12  55 

2566.37 

-33.44 

64.78 

271 .94 

02.44 

0 55  41 

1966.4 

-34.12 

55.61 

110.00 

0 22  24 

4152.23 

15.93 

159.45 

255.29 

59.35 

1 31  36 

3552.2 

11.74 

152.05 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9700  TRA-2.2702  TC3  -.2230  BAU  .2076 

POE  -.5553  RRA  .2227  RC3  -.0657  FAU  .01659 

FOE  .0152  P«A  1.3905  FC3  -.2151  BSP  507l 

0OE  1.1177  BRA  2.2011  BC3  .2325  FSP  -204 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1054,3  SGR  436.4  SG3  106.4 
RRT  .0300  RRF  -.0250  RTF  -.0766 
SGB^  190SJ3  R23  .0020  R13  -.0766 
SGI  1054.4  5G2  436.1  THA  .44 


ORBIT  DETERMINATION  ACCURACY 
ST  047.6  SR  392.4  SS  750.2 

CRT  .7205  CRS  .0115  CST  .9094 

LSA  1169,0  MSA  257.0  SSA  16.5 

Eli  090.0  El2  256.9  ALF  20.17 


340 
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LAUNCH  CATC  CCC  4 J 968 


flight  TIIC  110.00 


arrival  cate  mar  24  1969 


HELIOCENTRIC  CONIC 
RL  147.43  LAL  ' .00  LOL  7l .91 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47,437  OL  10.85  GP  -.72 

planetocentric  conic 
C3  61,787  VHL  7.860  OLA  20.00  RAL 


DISTANCE  255.619 

VL  25.206  CAL  11.64  A7t  86.56  HCA  101 .40  5MA  113-91  tCC 
VP  36.060  CAP  -20.37  A7P  90.68  TAL  156.64  TAP  256.04  RCA 
7Al  47.22  7AP  6.29  ETS  174.26  /AE  151.00  ETE  203.75  7AC 


,35179  INC  3.4372  VI  30.221 
73.84  APO  153.98  V2  35.196 
94.22  ETC  166.56  ClP  6.25 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 58  21 

3172.21 

-26.45 

108.79 

90.00 

22  35  21 

4460  .88 

8.36 

186.64 

100.00 

6 32  29 

2868.64 

-28.41 

86,85 

100.00 

23  43  54 

4239.67 

10.12 

169.44 

110.00 

8 8 10 

2569.30 

-33.41 

65.01 

1 10 .00 

0 28  39 

4111.77 

14.51 

157.17 

19.61  RAO  6569.2  VEL  13.533  PTH  2.47  VHP  12.766 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


269.71 

257.92 

270.10 

256.98 

270.99 
254.41 


79.50 

62.85 

80.30 
61.72 

82.31 
56.70 


5 51  13 

23  49  42 

7 20  16 

24  54  34 

8 50  59 
1 37  10 


differential  corrections 


LAUNCH  DATE  OEC  4 1968 


MIO-COURSC  EXECUTION  ACCURACV 


TC3 

-.2204 

BAU 

.1911 

SOT 

1924.1  SGR 

427.4 

SG3 

115.5 

RC3 

-.0703 

FAU 

.01730 

RRT 

.0391  RRF 

-.0329  RTF 

-.8843 

FC3 

-.2425 

BSP 

6119 

SGB 

1971.0  R23 

.0035 

R13 

-.8843 

BC3 

,2314 

FSP 

-311 

SGI 

1924.2  SC2 

427.1 

THA 

.52 

flight  TIME  112.00 


OPA  -3.65  RAP  1.24  ECC  2.0169 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2572.2  -27.63  100.32 

3860.9  4.65  179.92 

2266.6  -29.46  78.20 

3639.7  6.26  162.78 

1969.3  -34.11  55.84 

3511.6  10.26  150.65 

ORBIT  determination  ACCURACV 
ST  866.0  SR  384.3  SS  783.5 

CRT  .7250  CRS  .8154  CST  .9894 

LSA  1217.4  MSA  253.3  SSA  16.5 

Eli  932.4  El2  251.5  AlF  16.88 

ARRIVAL  date  MAR  26  1969 


HELIOCENTRIC  CONIC 


RL 

147.43 

LAL 

-.00 

LOL 

RP 

107.69 

LAP 

3.34 

LOP 

RC 

46.274 

GL 

11  .46 

GP 

PLANETOCENTRIC  CONIC 

C3 

57.208 

VHL 

7.564 

OLA 

-.77 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


DISTANCE  262.393 

VL  25.425  GAL  11. J4  A7L  86.55  HCA  104.63  SMA  115.00 
VP  36.204  GAP  -19.39  A7P  90.87  TAL  156.21  TAP  260.85 
7AL  46.95  7AP  4.93  ETS  171.96  7AE  153.11  ETE  206.11 


ECC  .33736  INC  3.4530  VI  30.221 
RCA  76.20  APO  153.80  V2  35.189 
7AC  96.03  ETC  166.66  ClP  4.87 


90.00 

90.00 
100.00 
100.00 
110.00 
110.00 


4 50  41  3163.60 

22  44  6 4411.93 

6 25  44  2877.13 

23  51  45  4193.63 

2572.58 


8 3 5 

0 34  49  4070.95 

differential  CORRECTIONS 
TOE  -.9863  TRA-2.2478  TC3 


RAL  19.74 

RAO  6569.0 

VEL  13.363 

PTH  2.44 

VHP  12.235 

OPA  -3.13 

RAP  2.95 

ECC  1.9415 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.31 

109.59 

266.64 

79.13 

5 43  45 

2583.6 

-27.54 

101 .14 

6.83 

183.86 

257.12 

62.45 

23  57  38 

3811 .9 

3.08 

177.18 

-28.31 

87.46 

269.05 

79.99 

T 13  41 

2277.1 

-29.40 

78.83 

8.62 

166.84 

256.15 

61.27 

25  1 38 

3593.6 

4.7^ 

160.23 

-33.38 

65.26 

269.98 

82.16 

8 45  57 

1972.6 

-34.10 

56.09 

13.05 

154.91 

253.52 

58.12 

1 42  40 

3470.9 

8.75 

148.46 

TC3 

-.2158 

BAU 

.1747 

RC3 

-.0749 

FAU 

.01809 

FC3 

-.2738 

BSP 

6363 

BC3 

.2284 

FSP 

-340 

HIO-COURSe  EXECUTION  ACCURACT 
SCT  1994.6  SGR  417.7  SG3  125.5 
.0405  RTF 


ORBIT  DETERMINATION  ACCURACV 


RRT  .0480  RRF 
SG6  2037.9  R23 
SGI  1994.7  SG2 


.8916 
.0043  R13  -.8916 
417.2  THA 


.60 


LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 

RP  107,72  LAP  3.30  LOP  179.81 

RC  45.244  GL  12.08  CP  -.82 

Planetocentric  conic 
C3  53.027  VHL  7.282  OLA  21.41 


Flight  time  114.00 


distance  269.176 

VL  25.629  CAL  10.65  A7L  66.53  HCA  107.87  SMA  116.05 
VP  36.336  CAP  -16.45  A7P  91.07  TAL  155.62  TAP  263.69 
7AL  46,74  ZAP  3.57  £TS  167,66  7AE  155.30  ETE  206.94 


RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

42  26 

3196.21 

-26,14 

110.48 

90.00 

22 

53  2 

4361 .91 

5.24 

181.03 

100.00 

6 

18  29 

2886.50 

-28.20 

88.14 

100.00 

0 

3 36 

4146.85 

7.08 

264.22 

110.00 

7 

57  37 

2576.32 

-33.34 

65.54 

110.00 

0 

40  57 

4029.79 

11.56 

152,65 

19.83  RAO  6566.9  VEL  13.206  PTH  2.41 
INJ  RT  ASC  INJ  A7MTH 


differential  CORRECTIONS 
TOE  -.9951  TRA-2.2326  TC3  -.2065 

ROE  -.4613  RRA  .1700  RC5  -.0795 

FOE  .9531  FRA  1.5551  FC3  -.3097 

BOE  1.0966  BffA  2.2392  6C3  .2232 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  7J .91 

RP  107.75  LAP  3.25  LOP  183.05 

RC  44.357  CL  12.72  GP  -.88 

planetocentric  conic 


BAU  .1582 
FAU  .01897 
BSP  6616 
FSP  -373 


267.50  78.71 

256.33  62.13 

267.95  79.65 

255.32  60.88 

266.91  62.00 

252.63  57.61 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  2065.5  SGR  407.2  SG3  136.4 

RRT  .0573  RRF  -.0464  RTF  -.8985 

see  2105.2  R23  .0052  R13  -.8985 

SGI  2065.6  SG2  406.5  THA  .67 

FLIGHT  TIME  116.00 


VHP  11.700 
INJ  TIME 
5 35  42 
24  5 44 

7 6 35 
1 12  43 

8 40  34 

1 48  7 


ST 

925.5 

SR 

375.3 

SS 

818.9 

CRT 

.7301 

CRS 

.8194 

CST 

.9895 

LSA 

1267.3 

MSA 

248.1 

SSA 

16.6 

ELI 

968.2 

EL2 

245.2 

ALF 

17.66 

ARRIVAL 

CATE 

MAR 

28  1969 

ECC 

.32370 

INC 

3.4693 

VI 

30.221 

RCA 

78.49 

APO 

153.62 

V2 

35.179 

7AC 

97.83 

ETC 

166.74 

CLP 

3.47 

OPA 

-2.42 

RAP 

4.65 

ECC 

1.8727 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2596.2 
3761.9 
2286.5 
3546.8 

1976.3 
3429-8 


-27.44 
1 .47 
-29.34 
3.15 
'34,09 
7.21 


102.05 
174 .38 
79.52 
157.65 
56.38 
146.27 


ORBIT  determination  ACCURACY 


DISTANCE  275.972 

VL  25.819  GAL  10.19  A7L  86.51  HCA  III  AO  SMA  117.05 

VP  36.462  GAP  -17.54  A7P  91.26  TAL  155.47  TAP  266.57 

7AL  46.58  7AP  2.24  ETS  157,81  7AE  157.56  ETE  212*38 


C3  49.213 

VHL  7.015 

OLA  22.12 

RAL  J9.86 

RAO  6568.1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 33  30 

3210.32 

-25.95 

in. 47 

90.00 

23  2 13 

4310.67 

3.60 

178.16 

100.00 

6 10  41 

2896.96 

-28.07 

88.89 

100.00 

0 11  39 

4099.26 

5.50 

161.58 

110.00 

7 51  47 

2580.65 

-33.30 

65.88 

110.00 

0 47  2 

3988.33 

10.04 

150.40 

TH  2.38  VHP  11.163 
INJ  A7MTH  INJ  TIME 


differential  CORRECTIONS 
TDE-1.0044  TRA-2.2159  TC3  -.1989  BAU  .1421 

ROE  -.4317  RRA  .1541  RC3  -.0841  FAU  .01994 

FOE  1.0084  FRA  1.6176  FC3  -.3508  BSP  6862 

BOE  1.0933  BRA  2.2212  BC3  -2159  FSP  -409 


INJ  RT  ASC 

266.31  78.25  5 27  0 

255.54  61.89  24  14  4 

266.78  79.28  6 58  58 

254.50  60.57  1 19  58 

267.80  81.80  8 34  48 

251.73  57.15  1 53  31 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  2137.1  SCR  395.9  SG3  J48.5 

RRT  .0670  RRF  -.0567  RTF  -.9050 

see  2173.5  R23  .0061  R13  -.9050 

SGI  2137.3  SC2  394.9  THA  .74 


ST 

966.2 

SR 

365.5 

SS 

856.6 

CRT 

.7356 

CRS 

.8238 

CST 

.9896 

LSA 

1319.8 

MSA 

242.5 

SSA 

16.5 

Eli 

1005.3 

El2 

238.0 

AlF 

16.50 

ARRIVAL 

DATE 

MAR 

30  1^69 

ECC 

.31072 

INC 

3.4861 

VI 

30.221 

RCA 

80.68 

APO 

153.42 

V2 

55.169 

7AC 

99.60 

ETC 

166.81 

CLP 

2.06 

OPA 

-1.73 

RAP 

6.33 

ECC 

1 .B099 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2610.3  -27.31  103.06 
3710.7  -.18  171.53 
2297.0  -29.26  80-29 

3499.3  1.54  155.03 
1980.6  -34.08  56. 7e 

3388.3  5.64  144.08 
ORBIT  determination  ACCURACY 

ST  1008.2  SR  355.0  SS  896.9 
CRT  .7416  CRS  .8283  CST  .9898 
LSA  1375.1  MSA  236.3  SSA  16.5 
ELI  1043.9  El2  230.0  AlF  15.40 
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LAUNCH  CATE  DEC  4 1966  FLIGHT  TIME  116.00  ARRIVAL  CATE  APR  I 1969 


HELIOCENTRIC  CCWIC  DISTANCE  282. 77E 


RL  147.4  3 

LAL 

-.00 

LOL  71.91 

VL  25.997 

CAL  9.76 

A7l  86.50 

MCA 

114.33 

SMA 

118.01 

ECC  .29843 

INC  3.5037 

VI 

50.221 

RP  107.79 

LAP 

3.19 

LOP  186.28 

VP  36.578 

GAP  -16.66 

A7P  91 .44 

TAL 

155.16 

TAP 

269.49 

RCA  82.79 

APO  153.25 

V2 

35.158 

RC  43.625 

CL 

13.39 

GP  -.96 

2AL  46.47 

7AP  1.14 

ETS  124.02 

7AE 

159.83 

ETE 

216.65 

ZAC  101.35 

ETC  166.87 

CLP 

.62 

PLANETOCENTRIC  CONIC 

C3  45.737 

VHL 

6.763 

OLA  22.83 

RAL  19.84 

RAO  6568.7 

VEL  12.927 

PTH 

2.36 

VHP 

10.BB2 

OPA  -1 .05 

RAP  7 . 99 

ECC 

1.7527 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

23  49 

3226.27 

-25. 7^ 

112.58 

265.06 

77.74 

5 

17  35 

2626.3 

-27.16 

10A.20 

90.00 

23 

11  44 

4258.03 

1.91 

175.22 

254.77 

61.74 

24 

22  4B 

3658.0 

-1.88 

168.59 

100.00 

6 

2 18 

2908.73 

-27.92 

89.73 

265.57 

78 .86 

6 

50  46 

2308.7 

-29.17 

81  .15 

100.00 

0 

19  53 

4050.80 

3.87 

158.90 

253.68 

60.34 

J 

27  23 

3450.8 

-.11 

152.37 

110.00 

7 

45  33 

2585.69 

-33.25 

66.26 

266.64 

81.58 

8 

28  39 

1985.7 

-34.06 

57.11 

110.00 

0 

53  7 

3946.61 

8.49 

148.17 

250.84 

56.76 

1 

58  53 

3346.6 

4.06 

141 .88 

differential  CORRECTIONS  MI0-C0UR^T)(ECUTI0N  ACCURACY  ORBIT  0ET£i?H:fMATI0N  ACCURACV 

TDE'1.0146  TRA-2.1954  TC3  -.1872  6AU  .1266  SOT  2208-1  SCR  383.8  SC3  161.9  ST  1051.4  SR  343.6  SS  940.1 

ROE  -.4030  RRA  .1392  RC3  -.0885  FAU  .02102  RRT  .0774  RRF  -.0651  RTF  -.9110  CRT  .7481  CRS  .8350  CST  .9900 

FOE  1.0697  FRA  1.6849  FC3  -.3979  BSP  7083  SOB  2241-2  R23  .0076  Rl3  -.9109  USA  1433.3  MSA  229.6  SSA  16.5 

60E  1.0917  8RA  2.1998  0C3  .2071  FSP  -449  SCI  2208.3  SC2  382.6  Tha  .79  ELI  1085.8  EL2  221.2  ALF  14.35 

LAUNCH  DATE  DEC  4 1968  FlIO^T  TIME  120.00  ARRIVAL  DATE  APR  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  289.573 


RL  147.43 

LAL  - .00 

LOL 

71.91 

VL  26.162 

gal  9.34 

A7L  86.48  HCA  117,56 

SMA 

118.92 

ECC  .28681 

INC 

3.5222 

VI 

30.221 

RP  107.82 

LAP  3.12 

LOP  189.52 

VP  36.685 

CAP  -15.81 

A7P  91 .63 

TAL  154.89 

tap 

272.44 

RCA  84.81 

APO 

153.03 

V2 

35.147 

- 

RC  43.055 

CL  14.07 

CP 

-1.04 

7AL  46.43 

TAP  1.34 

ETS  51 .97  7AE  162.06 

ETE 

222.03 

7AC  103.08 

ETC 

166.92 

CLP 

-.85 

Planetocentric  conic 

% 

C3  42.571 

VHL  6.525 

dla 

23.54 

RAL  19.77 

RAD  6568.6 

VEl  12.604 

PTH  2,33 

VHP 

10.197 

OPA  -.40 

RAP 

9.63 

ECC 

1 . 7006 

1 

LNCH  A^TN 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INj  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

- 

90.00 

4 13  16 

3244 

.49 

-25.45 

213.85 

263.76 

77.16 

5 

7 20 

2644.5 

■26.97 

105.51 

90.00 

23  21  43 

4203 

.72 

.16 

172,19 

254.01 

61.68 

24 

31  46 

3603.7 

-3.63 

165.55 

100.00 

5 53  15 

2922.06 

-27.74 

90.68 

264.32 

78.39 

6 

41  57 

2322.1 

- 

■29.06 

82.12 

100.00 

0 28  20 

4001 

.36 

2.20 

156.18 

252.88 

60.18 

1 

35  1 

3401  .4 

-1  .78 

149.66 

110.00 

7 38  54 

2591 

.57 

-33.19 

66.71 

265.45 

81.32 

8 

22  5 

1991.6 

- 

34.04 

57.57 

Z 

110.00 

0 59  II 

3904.63 

6.92 

145.93 

249.96 

56.44 

2 

4 15 

3304.6 

2.46 

139.69 

- 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

- 

TOE-1 .0221 

TRA-2.1709 

TC3  - 

.1687  0AU  .1096 

SCT  2275.5  SCR 

370.8  SG3  : 

176.6 

ST  1093.1 

SR 

331  .3 

SS 

985.8 

i 

ROE  -.3750 

RRA  .1253 

RC3  - 

.0928  FaO  .02226 

RRT  , 

.0861  RRF  - 

.0729  RTF  - 

.9171 

CRT  .7543 

CRS 

.8377 

CST 

.9901 

= 

FDE  1.1369 

FRA  1.7567 

FC3  - 

.4527  0SP  7431 

SG0  2305.6  R23 

.0082  R13  - 

.9170 

LSA  1492.1 

MSA 

222.9 

SSA 

16.3 

BOE  1 .0887 

BRA  2.1745 

0C3 

.1926  FSP  -495 

SGI  2275.8  SG2 

369.4  THA 

.83 

ELI  1122.4 

EL2 

211  .6 

ALF 

13.36 

- 

LAUNCH  DATE  DEC  4 1968 

Flight  time  122.00 

arrival 

DATE 

APR 

5 1969 

HELIOCENTRIC  CONIC 

DISTANCE  296.375 

: 

RL  147.43 

LAL  -.00 

LOL 

7l  .91 

VL  26.316 

GAL  8.94 

A7l  86.46 

HCA  120.78 

SMA 

119.79 

ECC  .27585 

INC 

3.5417 

VI 

30.221 

RP  107.86 

LAP  3,04 

LOP  192.75 

VP  36,784 

CAP  -14.98 

A7P  91.81 

TAl  154.65 

TAP 

275.44 

RCA  86.75 

APO 

152.83 

V2 

35.1 35 

_ 

RC  42.657 

GL  14.77 

GP 

'1 .13 

7Al  46.43 

ZAP  2.60 

ETS  27.06 

7AE  164.15 

ETE 

228.88 

7AC  104.78 

ETC 

166.96 

CLP 

-2.35 

Planetocentric  conic 

C3  39.693 

VHL  6 , 300 

OLA 

24.25 

RAL  19.64 

RAO  6568.5 

VEL  12.691 

PTH  2.31 

VHP 

9.728 

OPA  .24 

RAP 

11  .24 

ECC 

1 .6532 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 1 41 

3265 

,56 

-25.13 

115.30 

262.41 

76.50 

4 

56  7 

2665.6 

- 

26.74 

107.00 

90.00 

23  32  18 

4147 

.31 

-1 .66 

169.04 

253.28 

61.73 

24 

41  25 

3547.3 

-5.43 

162.39 

100.00 

5 43  29 

2937 

.34 

'27.53 

91 .76 

263.01 

77.86 

6 

32  27 

2337.3 

- 

28.92 

83.24 

i 

100.00 

0 37  7 

3950.77 

.49 

153.41 

252.09 

60.11 

1 

42  58 

5350.8 

-3.49 

146.88 

110.00 

7 31  48 

2598.45 

-33.12 

67.23 

264.22 

81.02 

8 

15  7 

1998.4 

- 

34.01 

58.11 

110.00 

1 5 17 

3862.42 

5.32 

143.71 

249.08 

56.18 

2 

9 39 

3262 

.85 

137.48 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  OETERHINATICN  ACCURACY 

TOE-1.0337  TRA-2.1467  TC3  -.1502  0AU  .0949  SCT  2346.1  SGR  357.2  SC3  193.0  ST  1138.6  SR  318.2  SS  1035.6 

ROE  -.3479  RRA  .1124  RC3  -.0969  FAU  .02360  RRT  .0961  RRF  -.0809  RTF  -.9225  CRT  .7614  CRS  .8427  CST  .9904 

FOE  1.2126  FRA  1 .8352  FC3  -.5146  BSP  7671  SC0  2373.1  R23  .0099  R13  -.9225  LSA  1556.7  MSA  215.6  SSA  16.2 

0OE  1.0906  BRA  2.1496  8C3  .1788  FSP  -544  SCI  2346.4  SC2  355.5  THA  .86  ELI  1164.9  El2  201  .6  AlF  12.39 

LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  124.00  ARRIVAL  DATE  APR  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  303.173 

RL  147,43  LAL  -.00  LOt  7l  .91  VL  26.459  GAL  8.56  A?L  86.44  MCA  124.01  SMA  120.61  ECC  .26552  INC  3.5627  VI  30.221 

RP  i07.89  LAP  2.95  LOP  195.97  VP  36.875  GAP  -14.18  A7P  91.99  TAl  154.4  5 TAP  278.46  RCA  88.59  APO  152.64  V2  35.123 

RC  42.436  GL  15.49  CP  -1.23  TAL  46.49  ?AP  4.07  ETS  19.10  7AE  166-01  ETE  237,61  7AC  106.44  ETC  167.00  CtP  -3.88 

planetocentric  conic 

C3  37.079  VHL  6.089  OLA  24.96  RAL  19.47  RAO  6568.4  VEl  12.588  PTH  2.28  VHP  9.274  OPA  .84  RAP  12.82  ECC  1 .6102 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 48  51 

3290.28 

-24.72 

117.00 

260.99 

75.74 

4 43  42 

2690.3 

-26.44 

108.75 

90.00 

23  43  44 

4088.16 

-3.57 

165.74 

252.60 

61 .89 

24  51  52 

3488.2 

-7.30 

159.05 

100.00 

5 32  53 

2954.89 

-27.27 

93.00 

261 .67 

77.25 

6 22  8 

2354.9 

-28.75 

84.51 

100.00 

0 46  19 

3898.78 

-1 .28 

150.55 

251.33 

€0.13 

1 51  18 

3298 .8 

-5.24 

144 .01 

110.00 

7 24  15 

2606.47 

-33.03 

67.84 

262. 9T 

80.67 

8 7 41 

2006.5 

-33.97 

58.73 

110,00 

1 n 27 

3819.97 

3.71 

141.48 

248.22 

55.99 

2 15  7 

3220.0 

-.78 

135.27 

differential  CCRRECTIONS  mid-course  EXECUTION  ACCUf^ACy  ORBIT  DETERMINATION  ACCURACr 

TOE-I .0457  TRA-2.1201  TC3  -.1288  SAU  .0811  SGT  2415.6  SCR  342-8  SG3  211. J ST  J 184.9  SR  304.2  SS  1089.3 

ROE  -.3215  RRA  .1006  RC3  -.1008  FAU  .02508  RRT  .1053  RRF  -.0879  RTF  -.9275  CRT  .7686  CRS  .8476  CST  .9906 

FOE  1.2973  FRA  1.9205  FC3  -.5857  BSP  7903  SOB  2439.8  R23  .0118  R13  -.9275  LSA  1624.6  MSA  208.2  SSA  16.0 

0OE  1 .0940  BRA  2.1225  0C3  .1636  FSP  -599  SCI  2415.8  SC2  340.8  THA  .87  ELI  1208. El2  190.8  ALF  11  .45 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  A 1968 

HELIOCENTRIC  CONIC 
RL  U7.43  LAL  '.00  LOL  .91 

RP  107.93  LAP  2,85  LOP  199.20 

RC  4e.394  GL  16.22  GP  -1.36 

planetcxentric  conic 


Flight  time  126.00 
OISTANCe  309.966 

VL  26.592  gal  8.21  A7L  86.41  HCA  127.23  5MA  121.39 
VP  36.959  gap  -13.41  A7P  92.17  TAL  154.29  TAP  281.52 
7AL  46.60  7AP  5.62  £TS  15.48  7AE  167.48  ETE  248.52 


PTH  2.26  VHP  8.836 
INJ  A7HTH  INJ  TIME 


ARRIVAL  CATE  APR  9 1969 


C3  34.707 

VHL  5.891 

DLA  25.68 

RAL  19.24 

RAD  6568.4 

VEL  12.493 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

3 34  25 

3319.88 

-24.21 

119.02 

259.51 

90.00 

0 0 19 

4025.17 

-5.58 

162.20 

251.97 

100.00 

5 21  18 

2975.28 

-26.95 

94.44 

260.29 

100.00 

0 56  7 

3845.00 

-3.10 

147.60 

250.60 

110.00 

7 16  12 

2615.00 

-32.93 

68.55 

261 .70 

110.00 

1 17  42 

3777.24 

2.08 

139.24 

247.38 

OIFFEffENTIAL  CORRECTIONS 


ROE  -.2958  RRA 


LAUNCH  DATE  OeC  4 1968 


HELIOCENTRIC  CONIC 


TC3  - 

.1046 

BAU 

.0686 

RC3  - 

.1044 

FAU  .02673 

FC3  - 

.6668 

BSP 

8117 

BC3 

.1478 

FSP 

-660 

RL  147.43 

LAL 

-.od 

La  7j  .91 

VL  26.715 

CAL  7.87 

ATL  86.39 

RP  107.97 

LAP 

2.75 

LOP  202.42 

VP  37.036 

CAP  -12.66 

ATP  92.34 

RC  42.534 

GL 

16.98 

CP  -1.50 

TAL  46,76 

TAP  7.23 

ETS  13.54 

PLANETOCENTRIC  CONIC 

C3  32.560 

VHL 

5.706 

OLA  26.39 

RAL  18.97 

RAO  6568.3 

VEL  12.407 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

17  43 

3356.47 

-23.54 

121.49 

257.95 

90.00 

0 

14  50 

3956.37 

-7.74 

158.31 

251 .43 

100.00 

5 

8 31 

2999.25 

-26.56 

96.11 

258.86 

100.00 

1 

6 42 

3788.82 

-4.99 

144.50 

249.93 

110.00 

7 

7 36 

2626.64 

-32.80 

69.37 

260.41 

110.00 

I 

24  7 

3734.19 

.44 

137.00 

246.56 

74.85  4 29  45 

62.19  1 7 24 

76.56  6 10  53 

60.25  2 0 12 

80.26  7 59  48 

55.87  2 ZO  ^0 

MIO-COURSC  EXECUTION  ACCURACY 
SOT  2483.6  SCR  327,6  SC3  231.4 
RRT  .1134  RRF  -.0934  RTF  -.9323 
see  2505.2  R23  .0142  RI3  -.9323 

SCI  2483.9  SC2  325.4  THA  .87 

FlICHT  TIME  128.00 

OISTANCE  316.751 

HCA  130.45  SNA  122.12 
TAL  154.17  TAP  284.62 


PTH  2.24  VHP  8.412 
INJ  A7MTH  INJ  TIME 


ECC 

.25580 

INC 

3.5853 

Vl 

30.221 

RCA 

90, 

.34 

APO 

152.44 

V2 

35.111 

TAC 

108, 

.06 

ETC 

167.03 

ClP 

-5.46 

OPA 

I 

.40 

RAP 

14.57 

ECC 

I .5712 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2719 

.9 

■26.06 

1 10.84 

3425 

.2 

-9.26 

155.45 

2375 

.3 

28.53 

85.99 

3245 

.0 

-7.03 

141 .02 

2015 

.8 

'33.92 

59.4  5 

3177 

.2 

-2.41 

133.04 

ORBIT  DETERMINATION  ACCURACY 


73.79 
62.68 
75,76 
60.49 

79.79 
55.82 


13  39 
20  46 
58  31 
9 51 
51  23 
26  21 


ST 

1232.1 

SR 

289.1 

SS 

1147.5 

CRT 

.7759 

CRS 

.8524 

CST 

.9910 

LSA 

1696.5 

MSA 

2P0.6 

SSA 

15.8 

ELI 

1252.8 

EL2 

179.4 

alf 

10.54 

ARRIVAL 

DATE 

APR 

n 196S 

ECC 

.24669 

INC 

3.6098 

Vl 

30.221 

RCA 

92.00 

APO 

152.25 

V2 

35.099 

TAC 

109.65 

ETC 

167.07 

CLP 

-7.08 

OPA 

1.93 

RAP 

15.89 

ECC 

1 .5359 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LCNC 

2756.5 

- 

25.54 

113.59 

3356.4 

- 

11.35 

151  .48 

differential  CORRECTIONS 
TDE-1.0712  TRA-2.0598  TC3  -.0765  6AU  .0576 

ROE  -.2705  RRA  .0806  RC3  -.1078  FAU  .02858 

FDE  1.4993  FRA  2.1153  FC3  -.7600  BSP  8342 

BOE  1.1048  BRA  2.0614  BC3  .1322  FSP  -728 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2548.7  SCR  311.6  SG3  254.0 

RRT  .1188  RRF  -.0961  RTF  -.9368 

see  2567.7  R23  .0169  R13  -.9368 

SCI  2549.0  SC2  309.3  THA  .84 


2399.2  '28.26  87.72 

3188.8  -8.88  137.88 

2026.6  '33.86  60.29 

3134.2  -4.05  130.79 

ORBIT  DETERMINATION  ACCURACY 

ST  1279.4  SR  273.0  SS  1210.3 


CRT  .7828  CRS 
L5A  1771.6  MSA 
ELI  1297.4  EL2 


.8569  CST 
193.1  SSA 
167.5  AlF 


.9913 

15.5 

9.65 


VHL  5.533 

OLA  27.11 

RAL  18.65 

RAD  6568.2 

VEL  12.329 

PTH  2.22 

VHP  8.002 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

2 57  25 

3404.44 

-22-59 

124.68 

256.25 

72.46 

3 54  9 

0 32  34 

3877.49 

-10,18 

153.79 

251 .03 

63,43 

1 37  n 

4 54  12 

3027.93 

-26.07 

98.10 

257.37 

74.63 

5 44  40 

1 18  27 

3729.23 

-6.98 

141.19 

2A9.32 

60.86 

2 20  37 

6 58  25 

2639.23 

-32.65 

70.32 

259.11 

79.25 

7 42  24 

1 30  44 

3690.69 

-1.23 

134.73 

245.77 

55.84 

2 32  U 

LAUNCH  DATE  OEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 

RP  .108.01  LAP  2.63  LOP  205.64 

RC  42.853  CL  17.75  GP  -1.66 

PLANETOCENTRIC  CONIC 
C3  30.620 
LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0817  TRA- 
ROE  -.2456  RRA 

FDE  1.6184  FRA 


LAUNCH  DATE  DEC  4 1968 
HELIOCENTRIC  CCNIC 

71.91 
208.85 
-1.86 

PLANETOCENTRIC  CONIC 
C3  28.071  VHL  5.373  OLA  27.84 
LNCH  TIME  L-I  TIME 
2 29  22 


flight  TIME  130.00 


ARRIVAL  DATE  APR  13  1969 


OISTANCE  323.526 

VL  26.829  gal  7.55  A7L  86.36  HCA  133.67  SMA  122.81  ECC  .23815  INC  3.6368  Vl  30.221 

VP  37.106  GAP  -11.94  A7P  92.51  TAL  1 54 .08  TAP  287.75  RCA  93.57  APO  152.06  V2  35.086 

7Al  46.97  7AP  8.91  ETS  12.41  7AE  168.72  ETE  275.20  7AC  111.18  ETC  167.11  ClP  -8.75 

OPA  2.41  RAP  17.36  ECC  1 .5039 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2804.4  -24.78  116.70 

3277.5  -13.67  146.85 

2427.9  -27.90  89.77 

3129.2  -10.81  134.50 

2039.2  -33.78  61.27 

3090.7  -5.70  128.50 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.0421 

BAU 

.0485 

RC3 

-.1108 

FAU 

.03072 

FC3 

-.8687 

BSP 

8621 

0C3 

.1185 

FSP 

-808 

RL 

147.43 

LAL 

-.00 

RP 

108.05 

LAP 

2.51 

RC 

43.347 

GL 

18.54 

LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
IID.OO 

no. 00 


57  40 
37  45 
31  58 
48 

37  39 


3477.16 

3775.30 

3063.28 

3664.42 

2653.87 

3646-59 


DIFFERENTIAL  CORRECTIONS 
TDE-1.0954  TRA-1.9874  TC3  -.0094 

ROE  -.2209  RRA  .0663  RC3  -.1138 

FOE  1.7552  fra  2.3479  FC3  -.9901 

BOE  I. 1175  BRA  1 .9885  0C3  .1142 


VL  26.935 
VP  37.171 
2Al  47.22 

RAL  18.28 
INJ  LAT 
-21 .02 
-13.22 
-25.41 
-9.11 
-32.45 
-2.91 

6AU  .0441 
FAU  .03302 
BSP  8799 
FSP  -892 


SCT  2606.6  SCR  294.7  SC3  279.0 

ST 

1324.0 

SR 

255.6 

SS 

1277. I 

RRT  .1192  RRF  -.0939  RTF 

.9411 

CRT 

.7888 

CRS 

.8607 

CST 

.9916 

see  2623.2  R23  .0198  R13 

.9411 

LSA 

1847.8 

MSA 

185.8 

SSA 

15.1 

SCI  2606.9  SC2  292.6  THA 

.78 

Eli 

1339.4 

El2 

155.3 

ALF 

8.78 

FLICHT  TIME  132.00 

ARRIVAL 

CATE 

APR 

15  1969 

OISTANCE  330.291 

GAL 

7.24  ATL  86.33  HCA  136.88 

SMA 

123.46 

ECC 

.23016 

INC 

3.6669 

VI 

30.221 

GAP 

-11.24  ATP  92.68  TAL  154.02 

TAP  290.91 

RCA 

95.05 

APO 

151  .88 

V2 

35.073 

TAP 

10.65  ETS  11.74  TAE  166.42 

ETE 

288.34 

TAC 

112.66 

ETC 

167.15 

CLP 

-10.49 

RAO 

6568.2  VEL  12.257  PTH  2.21 

VHP 

7.607 

OPA 

2.83 

RAP 

18.79 

ECC 

1 .4751 

INJ 

long  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

I29.A4  254.28  70.58 

3 27  19 

2877.2 

' 

23.48 

] 

121 -63 

147.83  250.93  64.73  2 0 35 

100.52  255.82  73.71  5 28  48 

137.56  248.80  61.41  2 33  2 

71.42  257.80  78.63  73248 

132.43  245.01  55.93  2 38  25 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2666.0  SCR  277.1  SC3  307.3 

RRT  ,1149  RRF  -.CW58  RTF  -.9449 

see  2680.4  R23  .0241  R13  -.9449 

SCI  2666.2  SC2  275.3  THA  .69 


3175.3  -16.52  140.70 

2463.3  -27.40  92.29 

3064.4  -12.86  1 30.78 

2053.9  -33.68  62.40 

3046.6  -7.36  126.17 

ORBIT  DETERMINATION  ACCURACY 
ST  1371 .6  SR  236.8  SS  1351  .1 

CRT  .7941  CRS  .8637  CST  .9920 

LSA  1931.5  MSA  178.6  SSA  14.6 

ELI  1384.6  EL2  142.6  AlF  7.89 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  CEC  4 1968  FlIGHT  TIME  134.00  ARRIVAL  CATE  APR  17  1969 

HELIOCENTRIC  CONIC  OISTANCE  337. D4J 

RU  147.43  LAL  -.00  La  71.91  VL  27.03^  CAL  6.96  A7l  86.30  HCA  140.09  SMA  124.07  ECC  .22212  INC  3.700H  VI  50.221 

RP  108.09  lap  2.37  LOP  2X2.01  VP  11.229  CAP  -10.56  A7P  92.84  TAl  154.00  TAP  294.09  PCA  96.44  APO  151.70  V2  35.060 

RC  44.011  CL  19.36  CP  -2.09  7Al  47.52  7AP  12.48  ETS  11.39  ?AE  167.63  ETE  299.55  ?AC  114.07  ETC  167.22  ClP  -12.30 

planetocentric  conic 


C3  27.300 

VHL 

5.225 

OLA  28.56 

RAL  17.86 

RAC  6568. 

1 VEL  12.193 

PTH  2.19 

VHP  7, 

.226 

DPA 

3.19 

RAP  20 . 1 7 

ECC  1 .4493 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

, INJ  RT  ASC 

INJ  A7MTN 

INJ  TI^C 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

86.09 

1 

9 13 

3718.01 

-17.88 

145.79 

251.55 

67.35 

2 11 

11 

3118,0 

-20.80 

138 .31 

93.91 

2 

14  30 

3506.55 

-17.86 

130.30 

251.54 

67.34 

3 12 

57 

2906.6 

-20.78 

122.82 

100.00 

4 

17  56 

3109.23 

-24.50 

103.63 

254.15 

72.32 

5 9 

45 

2509.2 

-26.69 

95.51 

100,00 

1 

48  29 

3590.56 

-11.48 

133.37 

248.44 

62.21 

2 48 

19 

2990.6 

-15. n 

126.46 

110.00 

6 

37  56 

2670.97 

'32.22 

72.70 

256.48 

77.90 

7 22 

27 

2071  .0 

-33.55 

63.72 

110,00 

1 

44  58 

3601 .59 

-4.63 

130.07 

244,30 

56.09 

2 45 

0 

3001  .6 

-9.05 

123.77 

UFFEREnTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .1071 

TRA' 

-1  .9468 

TC3  .0288 

BAU  .0438 

SCT  27l7.1  SCR 

258.8  SC3 

338.9 

ST 

1416.2 

SR  216.2 

SS  J430.6 

ROE  -.I960 

RRA 

.0617 

RC3  -.1166 

FAU  .03565 

RRT 

.0997  RRF  - 

.0665  RTF  - 

.9486 

CRT 

.7972 

CRS  .8649 

CST  .9923 

FOE  I .9097 

FRA 

2.4817 

FC3-1 .1307 

BSP  9021 

see  2729.4  R23 

.0290  R13  - 

.9486 

LSA 

^ 2017.2 

MSA  171.9 

SSA  J4.0 

BOE  I .1243 

BRA 

1.9477 

0C3  .1201 

FSP  -990 

SCI 

2717.2  SC2 

257.5  THA 

.55 

Eli 

1426.7 

El2  129.5 

AlF  7.00 

LAUNCH  DATE  DEC  4 1968  FLIGHT  TJME  136.00  ARRIVAL  CATE  APR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  343.776 

RL  147,43  LAL  -.00  ta  71.91  VL  27.122  CAL  6.69  A7L  86.26  HCA  143.30  SMA  124,64  ECC  .21579  INC  3.7395  VI  30.221 

RP  108.13  LAP  2.23  LOP  215.28  VP  37.282  CAP  -9.90  A7P  93.00  TAL  154.00  TAP  297.30  RCA  97.74  APO  151.53  V2  35.047 

RC  44.838  CL  20.20  OP  -2.38  7AL  47.06  7AP  J4.30  ETS  1J.25  7AE  166.55  ETE  308.40  7AC  115.42  ETC  167.31  ClP  -14.  I9 

Planetocentric  conic 

C3  25.896  VHL  5.089  OLA  29.30  RAL  17.40  PAO  €568.0  VEL  12.136  PTH  2.18  VHP  6.859  DPA  3.46  RAP  21,50  ECC  1 .4262 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

82,13 

0 35  20 

3808.26 

-18.67 

152.78 

250.42 

66.99 

1 30  48 

3208.3 

-21 .62 

145.27 

97.87 

2 44  43 

3390.10 

'18.65 

122.00 

250.41 

66.90 

3 41  13 

2790.1 

-21 .61 

114.58 

100.00 

3 51  15 

3176.94 

-23.03 

100.12 

252.23 

70.39 

4 44  12 

2576.9 

-25.49 

100.19 

“ 

100.00 

2 11  29 

3496.65 

-14.40 

127.92 

240.37 

63.52 

3 9 46 

2896.7 

-17.84 

120.82 

= 

110.00 

6 26  21 

2691 .10 

-31 .92 

74.19 

255.16 

77.07 

7 11  12 

2091 .1 

-33.37 

65  .26 

no. 00 

1 52  53 

3555.25 

-6.38 

127.63 

243.65 

56.35 

2 52  8 

2955.3 

-10.76 

121 .27 

= 

differential  corrections  mio-cour^  execution  accuracy  OR6IT  determination  accuract 

TOE-1. 1163  TRA-1.9014  TC3  .0720  BAU  .0483  SOT  2759.0  SCR  239.7  SC3  374.1  ST  1456.8  SR  193.4  SS  1515.9 

ROE  -.1705  RRA  .0592  RC3  -.1195  FAU  .03869  RRT  ,0678  RRF  -.0301  RTF  -.9521  CRT  .7966  CRS  .8632  CST  .9926 

FOE  2.0839  FRA  2.6273  FC3-1 ,2935  BSP  9266  SOB  2769.4  R23  .0350  R13  -.9521  ISA  2104.7  MSA  165.8  55A  13.5 

60E  1.1293  BRA  1.9023  8C3  .1395  FSP  -Il04  SCI  2759.0  SC2  239.2  THA  .34  ELI  1465-0  El2  116.2  AlF  6.07 


LAUNCH  DATE  DEC  4 1968  FlICHT  TIME  138,00  ARRIVAL  CATE  APR  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  350.497 

RL  147.43  LAL  -.00  La  _7l -91  V_L  2_7.205  CAL  6.44  A7L  86.22  HCA  146.51  SMA  125.16  ECC  .20936  INC  3.7845  V]  30.22| 

RP  108.17  LAP  2.09  LOP  218.48"  VP"  37.329  CAP  -9.26  A7P  93.16  154.03  TAP  300.54  RCA  98.96  APO  151.37  V2  35.033 

RC  45.818  CL  21.06  CP  -2.72  7AL  40.25  7AP  16.39  ETS  11.30  7AE  165.32  ETE  315.04  7AC  116.70  ETC  167.43  ClP  -16.17 

Plane TaENTRic  CONIC 

C3  24.646  VHL  4,964  OLA  30.05  RAL  16.90  (?AD  6568.0  VEl  12.084  PTH  2.16  VHP  6.506  OPA  3.64  RAP  22-76  ECC  1 .4056 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

79.48  01249  3861.62  -19.45  157.09*  249.31  66.62  11711  3261.6  -22.44  149.56 

100.52  3 3 II  3312.35  -19.43  116.67  249.30  66.61  3 58  23  2712.4  -22,43  109.14 

79.48  0 12  49  3861.62  -19.45  157.09  249.31  66.62  11711  3261.6  -22,44  U9.56 

100.52  3 3 11  3312.35  -19.43  116.67  249.30  66.61  3 58  23  2712.4  -22.43  109.14 

110.00  6 13  32  2715.12  -31.54  75.96  253.82  76.08  6 58  47  2115.1  -33.13  67. JO 

110.00  2 1 30  3506.85  -8.20  125.06  243.07  56.70  305  2906.9  -12.52  118.63 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE-1.1182  TRA-1.8459  TC3  .1276  BAU  .0583  SOT  2782.0  SCR  220.5  SG3  413.0  ST  1486.8  SR  167.7  SS  1604.8 

ROE  -.1438  RRA  .0593  RC3  -.1226  FAU  .04235  RRT  .0069  RRF  .0348  RTF  -.9557  CRT  .7887  CRS  .8559  CST  .9928 

FOE  2.2777  FRA  2.7817  FC3-1  .4076  BSP  9658  SOB  2790.7  R23  _ .0414  R13  -.9557  LSA  2188.2  MSA  160.7  SSA  12.3 

BOE  1.1274  BRA  1.8469  6C3  .1770  FSP  -1244  SCI  2782*0  SC2  220.5  THA  .03  ELI  1492.7  El2  102.7  ALF  5.il 

LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  357.199 

RL  147.43  LAL  -.00  La  7l  .91  VL  27.281  CAL  6,21  ATL  86.16  HCA  149.72  SMA  125.65  ECC  .20340  INC  3.8377  VI  30.221 

RP  108.21  LAP  1.93  LOP  221.69  VP  37.372  CAP  -8.63  A/P  93.32  TAL  154.08  TAP  303.80  RCA  lOO.lO  APO  151.21  V2  35.020 

RC  46.944  CL  21.97  CP  -3. 15  7AL  48.68  ZAP  18.51  ETS  11.52  7AE  164.08  ETE  319.84  /AC  117.90  ETC  167.62  ClP  -18.24 

PLANETOCENTRIC  CONIC 

C3  23.545  VHL  4.852  DLA  30.83  RAL  16.34  RAO  6568.0  VEL  12.038  PTH  2.15  VHP  6.167  OPA  3.70  RAP  23.97  ECC  1 .3875 

LNCH  A/MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A/MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

77.27  23  50  18  3902*35  -20.23  160.50  248.23  66.22  24  55  20  3502.4  -23.27  152.94 

102.73  3 17  19  3249.20  -20.22  112.31  248.22  66.22  4 11  28  2649.2  -23.26  104.76 

77.27  23  50  18  3902.35  -20.23  160.50  248.23  66.22  2i  55  20  3302.4  -23.27  152.94 

102.73  3 17  19  3249.20  -20.22  112.31  248.22  66.22  4 11  28  2649.2  -23.26  104.76 

110.00  5 59  4 2744.42  -31.04  78.10  252.45  74.91  64449  2144.4  -32.80  69.32 

110.00  2 11  39  5455.13  -10.12  122.29  242.60  57.17  3 9 14  2855.1  -14.37  115.77 

DIFFERENTIAL  C07RECTICNS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE-1.1057  TRA-1.7732  TC3  .2084  BAU  .0767  SCT  2773.4  SCR  202.3  SC3  455.1  ST  1496.6  SR  138.4  SS  1692.6 

ROE  -.1151  RRA  .0626  RC3  -.1264  FAU  .04710  RRT  -.1020  RRF  .1452  RTF  -.9596  CRT  .7654  CRS  .8362  CST  .9928 

FOE  2.4865  FRA  2.9363  FC3-1 .7320  BSP  10351  SCB  2780.7  R23  -.0470  R13  .9596  LSA  2258.1  MSA  156.9  SSA  II. 0 

BOE  1.1117  BRA  1.7743  8C3  .2437  FSP  -1430  SCI  2773.4  SC2  BOl  .2  THA  179.57  ELI  1500.4  El2  88.8  AlF  4.06 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  A J 968 


heliocentric  conic 


Flight  time 


CISTANCE  363.890 


RL  14  7.43 

LAL 

-.00 

LOL 

71  .91 

VL  27.550 

gal  6.00 

A7l  86.10 

RP  108.25 

LAP 

I .78 

LOP  224.89 

VP  37.411 

GAP  '8.03 

A7P  93.48 

RC  48.205 

GL 

22.92 

GP 

-3.69 

7Al  49.14 

7AP  20.75 

ETS  11.92 

PLANETOCENTRIC  CONIC 

C3  22.595 

VHL 

4.753 

CLA 

31  ,64 

RAL  15.74 

RAC  6567.9 

VEL  11 .999 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

75.26 

23 

33  45 

3936.86 

'21 .01 

163.47 

247.20 

104.74 

3 

29  4 

3194,63 

'21  .00 

108.56 

247.19 

75.26 

23 

33  45 

3936.86 

-21 .01 

163.47 

247.20 

104.74 

3 

29  4 

3194.63 

-21  .00 

108.56 

247.19 

110.00 

5 

42  10 

2781 

.57 

-30.35 

80.77 

251 .04 

110.00 

2 

23  45 

3397 

.91 

-12.21 

119.18 

242.28 

ARRIVAL  CATE  APR  1969 


30.?ei 

35.007 


?TH  2.14 
INJ  A7MTH 
65.78 

65.77 

65.78 
65.77 
73.46 
57.82 


VHP  5.843  CPA  3.60  RAP  25.12  ECC  1.3719 


INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  39  22 

3336.9 

-24 .10 

155.90 

4 22  18 

2594.6 

-24.09 

100.99 

24  39  22 

3336.9 

'24 .10 

155.90 

4 22  18 

2594.6 

-24.09 

100.99 

6 28  32 

2181  .6 

-32.32 

72. 1 1 

3 20  23 

2797.9 

-16.37 

1 12.54 

differential  corrections 


TCE- 

•1.1742 

TRA- 

1.7795 

TC3 

.1444 

BAU 

.0596 

ROE 

'.0844 

RRA 

.0686 

RC3 

-.1343 

FAU 

.04850 

FOE 

2.8181 

FRA 

3.1975 

FC3- 

1 .8583 

BSP 

9035 

BOE 

1.1772 

BRA 

I .7808 

0C3 

.1972 

FSP 

-1465 

LAUNCH  date  dec  4 1968 
heliocentric  conic 

71  .91 
228 .08 
-4.40 

planetocentric  conic 


MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

SGT  2893.1 

SCR 

190.0 

SC3 

512.3 

ST 

1604.5  SR 

105.9 

SS 

1847. 1 

RRT  -.2152 

RRF 

.2838 

RTF 

-.9594 

CRT 

.7177  CRS 

.7893 

CST 

.9939 

SG6  2899.3 

R23 

-.0783 

R13 

.9594 

LSA 

2444.3  MSA 

150.4 

SSA 

10.7 

SCI  2893.4 

SG2 

185.5 

THA 

179.19 

ELI 

1606.3  El2 

73.7 

alF 

2.72 

FLIGHT 

TIME 

144.00 

ARRIVAL 

DATE 

APR 

27  1969 

RL 

147.43 

LAL 

-.00 

RP 

108.29 

LAP 

1 .61 

RC 

49.590 

GL 

23.94 

VL  27,414 
VP  37.445 
7AL  49.67 


GAL 

GAP 

7AP 


DISTANCE  370.555 

5.80  A7L  86.02  HCA  156.12  SMA  126.53  ECC  .19289  INC  3.9825  Vl  30.221 

'7.45  A7P  93.64  TAL  154.23  TAP  310.35  RCA  102.12  APO  150.93  V2  34.994 

23.15  ETS  12.51  7AE  161 .80  ETE  325.02  7AC  120.04  ETC  168.25  ClP  -22.75 


C3  21.784 

VHL 

4.667 

OLA  32.51 

RAL  15.06 

RAO  6567. 

9 VEL  11.965 

PTH  2.13 

VHP  5. 

.533 

OPA 

3.30 

RAP  26 . 20 

ECC 

I .3585 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.33 

23 

18  7 

3968.44 

-21.80 

166.26 

246.20 

65.27 

24  24 

16 

3368.4 

'24.95 

158 .67 

106.67 

3 

39  20 

3145.35 

-21 .79 

105.20 

246.19 

65,26 

4 31 

45 

2545.4 

'24,94 

97,60 

73.33 

23 

18  7 

3968,44 

-21 .80 

166.26 

246.20 

65.27 

24  24 

16 

3368.4 

'24.95 

1 58 .67 

106.67 

3 

39  20 

3145.35 

-21.79 

105.20 

246.19 

65.26 

4 31 

45 

2545.4 

-24.94 

97 . 60. 

110.00 

5 

21  1 

2831 .73 

-29.33 

84.32 

249.50 

71  .59 

6 8 

12 

2231  .7 

-31.56 

75.82 

110.00 

2 

39  32 

3330.05 

-14.64 

115.42 

242.20 

58.76 

3 35 

3 

2730.1 

-18.67 

108.62 

differential  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1730 

TRA' 

-1 .7128 

TC3  .1956 

BAU  .0706 

SGT 

2884.9  SGR 

187,6  SG3 

567.8 

ST 

1622.6 

SR  68.7 

SS 

1966.4 

ROE  -.0478 

RRA 

.0809 

RC3  -.1431 

FAU  .05344 

RRT 

-.4316  RRF 

.5058  RTF  - 

.9620 

CRT  .5216 

CRS  .6105 

CST 

.9940 

FDE  3.1236 

FRA 

3.4046 

FC3-2.1239 

BSP  9333 

SG6 

2891 .0  R23  ' 

.0989  R13 

.9621 

LSA 

1 2546.0 

MSA  J48.0 

SSA 

9.3 

BOE  1.1 739 

BRA 

1 .7147 

0C3  .2424 

FSP  -1657 

SGI 

2886.0  SG2 

169.1  THA  178.39 

ELI 

1623,0 

EL2  58.6 

ALF 

1 .27 

LAUNCH  DATE  DEC  4 1968 

heliocentric  conic 

RL  147.43  LAL  '.00  LOL  7l  .91 

RP  108.33  LAP  1.44  LOP  231.28 

RC  51 .091  GL  25.08  GP  '5.34 

Planetocentric  conic 


flight  TIME  146.00 
distance  377.202 

VL  27.471  GAL  5.61  A7L  85.91  HCA  159.32  SMA  126.91 
VP  37.475  GAP  -6.88  A7P  93.82  TAL  154.33  TAP  313.64 
7AL  50.26  7AP  25.74  ETS  13.36  7AE  160.79  ETE  325.63 


ARRIVAL  CATE  APR  29  1969 


ECC  .18827  INC  4.0859  VI  30.221 
RCA  103.02  APO  150.80  V2  34.980 
7AC  120.97  ETC  168.78  ClP  -25.21 


C3  21.128 

VHL 

4 

.596 

CLA  33.46 

RAL  14.31 

RAC  6567.9 

VEL  11.938 

LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

71  .38 

23 

2 

40 

3999,48 

-22.61 

169.06 

245.26 

108.62 

3 

48 

45 

3099.56 

-22.60 

102.08 

245.25 

71  .38 

23 

2 

40 

3999.48 

-22.61 

169.06 

245.26 

108.62 

3 

48 

45 

3099 . 56 

-22.60 

102.08 

245.25 

1 10.00 

4 

50 

26 

2910.64 

-27.51 

89.74 

247.58 

1 10.00 

3 

4 

6 

3236.40 

-17.87 

110.09 

242.63 

PTH  2.12  VHP  5.240  OPA 
INJ  ATMTH  INJ  TIME  PC 


2.73  RAP  27.25  ECC  I .3477 


TC3 

.2309 

BAU 

.0789 

RC3  -.1569 

FAU 

.05855 

FC3-2.3993 

BSP 

9427 

BC3 

.2792 

FSP 

-1856 

differential  CORRECTIONS 
TDE'1.1775  TRA-l.C 
RDE  -.0033  RRA  .1 

FDE  3.4915  FRA  3,€ 

BOE  1 .1  775  BRA  1 .e 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  7J .91 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  GL  26.38  CP  -6.64 


64.65  24 

64.64  4 

64.65  24 

64.64  4 

68.86  5 

60.37  3 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2874.2  SCR 
RRT  -.6584  RRF 
SC6  2881.7  R23 
SGI  2877.5  SC2 

flight  time  148.00 


9 20 
40  25 
9 20 
40  25 
38  57 
58  2 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3399.5 

-25.83 

161  .45 

2499.6 

-25.82 

94 .47 

3399.5 

-25.83 

161  .45 

2499.6 

-25.82 

94  .4  7 

2310.6 

-30.13 

81  .52 

2636.4 

-21 .68 

103.02 

ORBIT  determination  ACCURACY 


208.2  SG3 

630.9 

ST 

1643.1 

SR 

45.4 

SS 

2104.0 

.7337  RTF 

-.9640 

CRT 

-.3645 

CRS 

-.2635 

CST 

.994  1 

-.1290  R13 

.964  3 

LSA 

2666.0 

MSA 

146.6 

SSA 

7.8 

156.5  THA 

177.26 

ELI 

1643.2 

EL2 

42.3 

alf 

179.42 

ARRIVAL  date  MAV  1 1 969 


VL  27.524  CAL 
VP  37.501  GAP 
7Al  50.95  7AP 


DISTANCE  383.829 

5.44  A7L  85.77  HCA  162.51  SMA  127.26  ECC  .18405  INC  4.2251  VI  30.221 

-6.32  A7P  94.03  TAL  154.43  TAP  316.94  RCA  103.84  APO  150.68  V2  34.967 

28.55  ETS  14.57  7AE  159.83  ETE  324 .84  7AC  121 .82  ETC  169.57  ClP  -27.83 


C3  20.647 

VHL  4.544 

OLA  34.56 

RAL  13.43 

RAO  6567,8 

VEL  11.918 

PTH  2.12 

VHP  4 . 963 

OPA  1.76 

RAP  28.28 

ECC  1 .3398 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.31 

22  46  39 

4032.20 

-23.47 

172.06 

244.37 

63.87 

23  53  51 

3432.2 

-26.78 

164.43 

110.69 

3 57  47 

3055.80 

'23.45 

99.12 

244.37 

63.86 

4 48  43 

2455.8 

-26.77 

91  .49 

69.31 

22  46  39 

4032.20 

-23.47 

172.06 

244.37 

63.87 

23  53  51 

3432.2 

-26.78 

164  .4  3 

110.69 

3 57  47 

3055.80 

-23.45 

99.12 

244.37 

63.86 

4 48  43 

2455.8 

-26.77 

91  .49 

69.31 

22  46  39 

4032.20 

-23.47 

172.06 

244.37 

63.87 

23  53  51 

3432.2 

-26 . 78 

164 .43 

1 10.69 

3 57  47 

3055.80 

-23.45 

99.12 

244.37 

63.86 

4 48  43 

2455.8 

-26.77 

91  .49 

differential  CORRECTIONS 
TDE-I.I82D  TRA-1.5770  TC3  .2578 

ROE  .0546  RRA  . 1 306  RC3  -.1785 

FDE  3.9276  FRA  3.8774  FC3-2.6869 

BOE  1.1833  BRA  1.5824  6C3  .3136 


- 

MID- 

-COURSE 

EXECUTION  ACCURACY 

BAU  .0866 

SGT 

2847.1 

SGR 

266.5 

SG3 

700.5 

FAU  .06408 

RRT 

-.8215 

RRF 

.8905 

RTF 

-.9655 

BSP  9469 

SOB 

2859.6 

R23 

-.1666 

RI3 

.9662 

FSP  -2077 

SCI 

2855.6 

SG2 

151 .5 

THA 

175.59 

ORBIT  DETERMINA 
ST  1657.1  SR 
CRT  -.9642  CRS 
LSA  2797.8  MSA 
Eli  1659.5  EL2 


TiON  ACCURACY 
91  .4  5S  2257.2 
-.9312  CST  .9942 
146.7  SSA  6.5 
24.2  AlF  176.95 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  DATE  OEC  4 1968  TlIGHT  TIME  150.00  ARRIVAL  CATE  MAV  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  390.435 


Rt  147.43 

LAL 

-.00 

LOL  71.91 

VL  27,571 

CAL  5.29 

A7U  85.58 

HCA 

165.71 

SNA 

127.58 

ECC 

.18024 

INC  4. 4240 

Vl 

30.221 

RP  108.42 

LAP 

1 .09 

LOP  237.66 

VP  37.524 

CAP  -5.78 

A7P  94.29 

TAL 

154.54 

TAP 

320.24 

RCA 

104.59 

APO  150.58 

V2 

34.954 

RC  54 . 398 

OL 

27.96 

CP  -8.54 

7AL  51.79 

2AP  31.69 

ETS  16.33 

7AE 

158.73 

ETE 

322.33 

7AC 

122.61 

ETC  170.78 

CLP 

-30.63 

PLANETOCENTRIC  CONIC 

C3  20.397 

VHL 

4.516 

OLA  35.89 

RAt  12.36 

RAO  6567.8 

VCL  11.907 

PTH 

2.12 

VHP 

4.709 

DPA 

.16 

RAP  29.39 

ECC 

1 .3357 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.96 

22 

28  58 

4069.59 

-24.40 

175.53 

243.57 

62.81 

23 

36  47 

3469.6 

-27.84 

167.90 

113.04 

4 

6 53 

3012.58 

-24.38 

96.21 

243.56 

62,80 

4 

57  6 

2412,6 

-27.62 

88.58 

66.96 

22 

28  58 

4069.59 

-24.40 

175.53 

243.57 

62.81 

23 

36  47 

3469.6 

-27.84 

167.90 

113.04 

4 

6 53 

3012.58 

-24.38 

96.21 

243.56 

62.80 

4 

57  6 

2412.6 

-27,82 

88.58 

66.96 

22 

28  58 

4069.59 

-24.40 

175.53 

243.57 

62.81 

23 

36  47 

3469.6 

-27.84 

167.90 

113.04 

4 

6 53 

3012.58 

-24^.38 

96.21 

243.56 

62.80 

4 

57  6 

2412.6 

-27.82 

88.58 

DIFFERENTIAL  CORRECTIONS  HIO-COURSL  £^>«CUTI0N  ACCURACY  ORBIT  OETERHINATZON  ACCURACr 

TDE-1.1925  TRA'1.5019  TC3  .2683  0AU  .0933  SOT  2807.1  SOS  379.9  SC3  776.5  ST  1669.4  SR  192.9  SS  2433.9 

ROE  .1370  RRA  .1776  RC3  -.2122  FAU  .06957  RRT  -.9036  RRf  .9635  RTF  -.9665  CRT  -.9996  CRS  -.9929  CST  .9943 

FOE  4.4608  fra  4.1200  FC3-2.9529  BSP  9397  SCB  2832.7  R23  -.2035  R13  . 9680  LSA  2953.9  MSA  148.3  SSA  5.0 

60E  1.2004  BRA  1 .5124  BC3  .3421  FSP  -2304  SCI  2828.1  SC2  161 .5  THA  173.00  ElI  1680.5  EL2  5.3  ALF  J73,4j 

LAUNCH  DATE  OEC  4 1968  FLIGHT  TIME  152.00  ARRIVAL  DATE  MAY  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  397.020 


RL  147.43 

LAL 

-.00 

LOL  7l .91 

VL  27‘,614 

CAL  5.15 

A7L  85.27  HCA  168.90 

SMA 

127.87 

ECC  .17679 

INC 

4.7343 

Vl 

30.221 

RP  108.45 

LAP 

.91 

LOP  240.85 

VP  37.544 

CAP  -5.26 

ATP  94.65 

TAL  154.64 

TAP 

323.54 

RCA  105.26 

APO 

150.48 

V2 

34.942 

RC  56.186 

OL 

30.08 

CP  -11.54 

7AL  52.91 

2AP  35.31 

ETS  19.04 

7AE  157.07 

ETE 

317.56 

7AC  123.36 

ETC 

172.74 

CLP 

-33.60 

PLANETOCENTRIC  CONIC 

C3  20.512 

VHL 

4.529 

OLA  37.68 

RAL  10.91 

RAD  6567.8 

VEL  11.912 

PTH  2.12 

VHP 

4.488 

OPA  -2.52 

RAP 

30.76 

ECC 

1 .3376 

- 

LNCH  A?M TH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

• 

64.03 

22 

7 43 

4116.57 

-25.46 

179.95 

242.86 

61.23 

23 

16 

19 

3516.6 

'29.09 

172.34 

115.97 

4 

16  34 

2968.28 

-25.45 

93.26 

242.85 

61 .22 

5 

6 

3 

2368.3 

'29.08 

85.65 

- 

64.03 

22 

7 43 

4116.57 

-25.46 

179.95 

242.86 

61 ,23 

23 

16 

19 

3516.6 

■29.09 

1 72 . 34 

115.97 

4 

16  34 

2968,28 

-25.45 

93.26 

242.85 

61.22 

5 

6 

3 

2368.3 

■29.00 

05.65 

64.03 

22 

7 43 

4116.57 

-25.46 

179.95 

242.86 

61.23 

23 

16 

19 

3516.6 

■29.09 

172.34 

115.97 

4 

16  34 

2968.28 

-25.45 

93.26 

242.85 

61.22 

5 

6 

3 

2368.3 

■29.00 

05.65 

i 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .2122 

tra- 

■1.4168 

TC3  .2659 

BAU  .1033 

SCT  2745.7  SCR 

580.4  SC3  j 

053.4 

ST  1677.3 

SR 

360.4 

SS 

2633.0 

f 

ROE  .2682 

RRA 

.2529  RC3  -.2666  FAU  .07482 

IWT  - 

.9375  RRF 

,9895  RTF  - 

.9669 

CRT  -.9972 

CRS 

-.9994 

CST 

.9942 

FOE  5.1132 

FRA 

4.3136 

FC3-3.1577 

BSP  9337 

see  2806.4  R23  - 

.2249  R13 

.9702 

LSA  3139.6 

MSA 

152.5 

SSA 

3.6 

BDE  1.2415 

BRA 

1.4392 

0C3  .3765 

FSP  -2540 

SCI  2799.4  SC2 

198.1  THA  168.73 

ELI  1715,4 

EL2 

26.5 

ALF 

167.91 

LAUNCH  DATE  DEC 

4 1968 

Flight  time  154.00 

ARRIVAL 

04TE 

M^kY 

7 1969 

HELIOCENTRIC  CONIC 

DISTANCE  403.583 

- 

RL  147.43 

LAL 

-.00 

LOL  71.91 

VL  27.653 

CAL  5.03 

A7L  84.71 

HCA  172.00 

SMA 

126 

1.13 

ECC  .17370 

INC 

5.2900 

Vl 

30.221 

f 

RP  108.49 

LAP 

.73 

LOP  244.03 

VP  37.560 

CAP  -4.74 

A7P  95.24 

TAL  154.74 

TAP 

326.62 

RCA  105.00 

APO 

150.39 

V2 

34 .929 

RC  58.051 

CL 

33.30 

CP  -16.85 

7AL  54.67 

7AP  39.92 

ETS  23.59 

7AE  153.64 

ETE 

309.87 

7AC  124.14 

ETC 

176,34 

CLP 

-36.73 

PLANETOCENTRIC  CONIC 

Z 

C3  21.394 

VHL 

4.625 

OLA  40.39 

RAL  8.61 

RAO  6567.9 

VEt  11.949 

PTH  2.13 

VHP 

4. 

335 

OPA  -7.39 

RAP 

32.09 

ECC 

1.3521 

r 

LNCH  A7MTH 

LNCH  time 

L-f  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

= 

59.91 

21 

38  51 

4183.09 

-26.76 

186.33 

242.29 

58.54 

22 

48 

34 

3503,1 

- 

30.71 

170.02 

120.09 

4 

27  8 

2921.98 

-26.74 

90.23 

242.28 

58.53 

5 

15 

50 

2322.0 

- 

30.70 

02.71 

- 

59.91 

21 

38  51 

4183.09 

-26,76 

186.33 

242.29 

58.54 

22 

48 

34 

3503.1 

- 

30.71 

i 78 .82 

120.09 

4 

27  8 

2921 .98 

-26.74 

90.23 

242.28 

58.53 

5 

15 

50 

2322.0 

- 

30.70 

02.71 

- 

59.91 

21 

38  51 

4183.09 

-26.76 

186.33 

242.29 

58.54 

22 

48 

34 

3503.1 

- 

30.71 

170.02 

- 

120.09 

4 

27  8 

2921 .98 

-26,74 

90.23 

242.28 

58.53 

5 

15 

50 

2322.0 

30.70 

02.71 

- 

differential  correcticns 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TDE-1 .2654 

TRA- 

-1.3188 

TC3  .2417  BAU  .1227 

SCT  2666.0  SCR 

948.5  SC3 

914.3 

ST  1694.5 

SR 

666.7 

SS 

2061 .2 

ROE  .5169 

RRA 

.3802  RC3  -.3543 

FAU  .07773 

RRT  - 

,9503  RRP 

.9972  RTF  - 

,9665 

CRT  -.9942 

CRS- 

1 .0000 

CST 

.9940 

FOE  5.9252 

FRA 

4.5322 

FC3-3.1455 

BSP  9393 

see  2829.7  R23  - 

.2200  R13 

,9746 

LSA  3307.7 

MSA 

160.3 

SSA 

2.2 

BDE  1.3669 

BRA 

1.3725 

BC3  .4289 

FSP  -2730 

SCI  2815.8  SC2  i 

279.5  THA  161.13 

ELI  1819.7 

El2 

67.0 

ALF 

150.61 

LAUNCH  DATE  DEC  4 1968  FlICHT  TIME  156.00  ARRIVAL  DATE  MAY  9 1969 


HELIOCENTRIC  CCNIC  DISTANCE  410,123 

RL  147.43  LAL  -.00  LOL  7l  .91  VL  27.687  CAL  4.92  47L  83.41  HCA  175.27  SNA  128.37  ECC  .17097  INC  6.5854  Vl  30.221 

RP  108.53  LAP  .54  LOP  247.21  VP  37.574  CAP  -4.25  A2P  96.56  TAL  154.83  TAP  330.10  RCA  106.42  APO  150.31  V2  34.917 

RC  59.985  Cl  39.41  CP  -28.32  TAL  58.21  2AP  47.44  ETS  32.25  7AE  144.46  ETE  299.47  7AC  124.66  ETC  184.50  CLP  -39.80 

PLANETOCENTRIC  CONIC 

C3  24.840  VHL  4.984  OLA  45.39  RAL  3.75  RAO  6568.0  VEL  12.092  PTH  2.16  VHP  4.428  OPA  -17.86  RAP  37.69  ECC  1 .4088 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

52.92  20  50  4 5 4297.00  -28.16  197.51  241.88  52.81  22  2 22  3697.0  - 32.79  190.35 

127.08  4 36  25  ^880^81  -28.15  87.67  241 .87  52.80  5 24  26  2280.8  -32.78  80.51 

52.92  20  50  45  4297.00  -28.16  197.51  241.88  52.81  22  2 22  3697.0  -32.79  190.35 

127.08  43625  2B60,6l  -28.15  87.67  241.87  52.80  52426  2280.8  -32.78  80.51 

52.92  20  50  45  4297.00  -28.16  197.51  241 .88  52.81  22  2 22  3697.0  -32.79  190.35 

127.08  4 36  25  2880,81  -28.15  87.67  24| .87  52.80  5 24  26  2280.8  -32.78  80.51 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE- I. 4663  TRA- 1.2049  TC3  .1716  BAU  .1655  SCT  2600.2  SCR  1723.0  SC3  883.3  ST  1786.6  SR  1364.0  SS  3080.8 

ROE  1.1580  RRA  .6044  RC3  -.4678  FAU  .06917  RRT  -.9543  RRF  .9991  RTF  -.9656  CRT  r.9930  CRS  -.9999  CST  .9941 

FDE  6.8208  FRA  3.7283  FC3-2, 4 107  BSP  9964  SCO  3119.2  R23  -.1710  R1 3 .9852  LSA  3809.7  MSA  173.9  SSA  .9 

0OE  1.8684  BRA  1.3480  BC3  .4983  FSP  -2600  SCI  3089.0  SC2  433.4  THA  146.96  ELI  2244.1  EL2  128.3  ALF  142.69 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4,  1968-69  > 


LAUNCH  DATE  DEC  A 1968 


FLIGHT  TIME  158.00 


ARRIVAL  date  MAT  11  1969 


HELIOCENTRIC  CONIC 


DISTANCE  416.626 


RL  147.4  3 

LAL 

'.DO 

LOL  71.91 

VL  27.717 

GAL  4.82 

ATL  76.86 

RP  108.57 

LAP 

.36 

LOP  250-39 

VP  ‘37.585 

CAP  -3.76 

ATP  103.13 

RC  61.98] 

GL 

56.16 

OP  -62.05 

TAL  70.01 

TAP  68.19 

ETS  54.61 

PlANETOCENTRIC  CONK 

C3  57.136 

VHL 

7. 

.559 

OLA  56.82 

RAl  343.27 

RAD  6569.0 

VEL  13.360 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

38.44 

16 

43 

16 

4612.22 

-22.60 

223.76 

237.49 

141 .56 

4 

0 

32 

2982.69 

-22.59 

91.84 

237.47 

38.44 

18 

43 

16 

4612.22 

-22.60 

223.76 

237.49 

141.56 

4 

0 

32 

2982.69 

-22.59 

91.84 

237.47 

38.44 

18 

43 

16 

4612.22 

-22.60 

223.76 

237.49 

141 .56 

4 

0 

32 

2982.69 

-22.59 

91.84 

237.47 

ECC 


PTH  2.44 
INJ  A7MTH 
36.35 
36.35 
36.35 
36.35 
36.35 
36.35 


VHP  7.1 96 
INJ  TIME 
20  0 8 
50  14 
0 8 
50  14 
0 8 
50  14 


4 

20 

4 

20 

4 


: .16858 

INC13.1362 

VI 

30.221 

k 106.90 

APO  150.25 

V2 

34.906 

: 119.54 

ETC  213.41 

CLP 

-37.58 

1 -46.10 

RAP  60.39 

ECC 

I .9403 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

4012.2 

-28.95 

218.77 

2382.7 

-28.94 

86.85 

4012.T 

-28.95 

218.77 

2382.7 

-28.94 

66.85 

4012.2 

-28.95 

218.77 

2582.7 

-28.94 

86.85 

TC3 

-.0139 

BAU 

.1573 

RC3 

-.2055 

FAU 

.01306 

FC3 

-.1978 

BSP 

12460 

BC3 

.2060 

FSP 

-1042 

differential  CORRECTIONS 
TOE-3. 4967  TRA-l.C 
ROE  4.0728  RRA  .! 

FOE  5.3077  FRA 


LAUNCH  DATE  OEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOt  71.91 

RP  108.60  LAP  .17  LOP  253.57 

RC  64.032  CL  -36.87  CP  61.95 

PlANETOCENTRIC  CONIC 


MIO-COURSE  EXECUTION  ACCURACT 
SCT  3008.8  SCR  3180.9  SG3  364.8 
RRT  -.9585  RRF  .9967  RTF  -.9785 
see  4378.4  R23  -.0548  R13  .9985 

SCI  4332.9  SC2  629.7  THA  133.34 

FLIGHT  TIME  160.00 


0R6IT  DETERMINATION  ACCURACT 
ST  2684.7  SR  3094.3  SS  2512-3 

CRT  -.9958  CRS  -.9997  CST  .9977 

LSA  4801.9  MSA  188.9  SSA  .0 

ELI  4092.4  EL2  186.2  ALF  150.93 

ARRIVAL  DATE  MAT  13  1969 


VL  27,743  GAL 
VP  37.594  CAP 
7AL  56.83  7AP 


DISTANCE  423.177 

4.73  47L  95.79  HCA  181 .66  SMA  128.76  ECC  .16640  INC  5.7882  VI  30.221 

-3.27  ATP  84.21  TAL  155.00  TAP  336.66  RCA  107.33  APO  150.18  V2  34.894 

69.75  ETS  320.88  TAE  119.94  £TE  74.65  TAC  92.76  ETC  146.83  CLP  -42.62 


C3  21.591 

VHL  4.647 

OLA  -24.56 

RAL  37.18 

RAO  6567.9  VEL  11.957  PTH  2.13 

VHP  6. 

.782 

OPA 

61.82 

RAP 

343.79 

ECC 

1.3553 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

! 2 LONG 

90.00 

12  49  20 

1333.92 

7.07 

350.58  261.88 

117.49 

13  11 

34 

733.9 

10.70 

343.78 

90.00 

17  4 36 

5775.57 

26.92 

274.86  268.71 

99.13 

18  40 

51 

5175.6 

27.91 

266.33 

100.00 

13  49  19 

1140.28 

5.14 

335.30  260.83 

119.49 

14  8 

19 

540.3 

9.03 

328.67 

100.00 

18  47  18 

5444.45 

29.09 

250.85  269.06 

97.18 

20  18 

2 

4844.4 

29.78 

242.11 

JIO.OO 

14  16  13 

i05i*B9 

.88 

326.26  258.18 

124.17 

14  33 

49 

455.9 

5.35 

320.03 

no. 00 

20  36  53 

5101.60 

34,09 

225.31  269.57 

92.62 

22  1 

55 

4501  .6 

34  .08 

216.07 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4725 

TRA-1.5138 

TC3  .1634 

BAU  .3294 

SGT  2138.8  SCR 

3792.1  SG3  402.1 

ST 

847.6 

SR 

1107.8 

SS 

807.0 

ROE  -.1499 

RRA-2.6844 

RC3  1.1294 

FAU  .03441 

RRT  .9538  RRF 

-.9998  RTF  - 

.9584 

CRT 

.8307 

CRS 

.9977 

CST 

.8667 

FOE  .2609 

FRA  3.2915 

FC3-1.3798 

BSP  14033 

see  4353.7  R23 

-.0558  R13  - 

.9984 

LSA 

1560.6 

MSA 

401  .9 

SSA 

1.2 

BOE  .4957 

BRA  3.0819 

BC3  1.1412 

FSP  -1296 

SCI  4317.0  SG2 

564.3  THA  61.18 

ELI 

1339.1 

EL2 

390.3 

ALF 

54.03 

LAUNCH  DATE  OEC  4 1968 


flight  time  162.00 


ARRIVAL  DATE  MAT  15  1969 


HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 

RP  108.64  LAP  -.02  LOP  256.74 

RC  66.131  CL  1 .89  GP  31 .90 

PLANETOCENTRIC  CONIC 
C3  12.811  VHL  3.579  OLA  12.01 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 

90.00  6 32  19  2495.49 

90.00  21  35  53  4375.14 

100.00  7 59  47  2213.41 

100.00  22  51  6 4132.45 

110.00  9 21  51  1956.60 

110.00  23  45  31  3962.02 

differential  corrections 


VL  27.767 
VP  37.601 
TAL  45.39 

RAL  23.93 
INJ  LAT 
-25.25 
5.66 
-26.29 
6.61 
-29.04 
9.07 


DISTANCE  429.638 

GAL  4.67  ATL  89.76  HCA  184.83  SMA  128.92  ECC  .16462  INC  .2494  VI  30.221 

GAP  -2.81  ATP  90.24  TAL  155.03  TAP  339.85  RCA  107.70  APO  150. M V2  34,883 

TAP  58.56  ETS  340 .04  TAE  149.55  ETE  72.24  TAC  105.80  ETC  153.92  CLP  -52.10 


RAO  6567.5 
INJ  LONG 
60.09 
181.78 
39.05 
163.42 
18.61 
148.99 


VEL  11.584  PTH  2.03  VHP  3.906 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
241.73  103.27  7 13  54 

237.79  62.21  22  48  48 

241  .44  104.77  8 36  *40 

237.27  60.78  23  59  58 

240.51  108.88  9 54  28 

235.77  56.90  24  51  33 


OPA  35-86  RAP  8.81  ECC  1.2108 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1895.5 
3775.1 

1613.4 

3532.4 

1356.6 

3362.0 


-23.17 
1 .90 
-24 .00 
2.66 
-26.19 
4.64 


52.03 
175.12 
31  .00 
156.86 
10.59 
142.69 


MIO-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCORAC^ 


TDE 

-.424B 

TRA 

-.9953 

TC3  .1725 

BAU 

.2264 

SGT 

1769.5  SGR  2472.7 

SC3 

1113.1 

ST 

837.4 

SR 

1046.0 

SS 

1897.2 

ROE 

-.5165 

RRA- 

-1  .3034 

RC3  1.3106 

FAU 

.10219 

RRT 

.9491  RRF 

-.9998  RTF 

-.9480 

CRT 

.9991 

CRS 

.9995 

CST 

.9998 

foe 

2.8426 

FRA 

6.7167 

FC3-6.9054 

BSP 

9924 

5GB 

3040.6  R23 

-.1096 

R13 

-.9937 

LSA 

2322.4 

MSA 

30.9 

SSA 

16.0 

BOE 

.6688 

BRA 

1.6400 

BC3  1-3219 

FSP 

-3455 

SGI 

3005.9  SG2 

458.3 

THA 

54.88 

Eli 

1339.6 

EL2 

27.5 

ALF 

51 ,33 

LAUNCH  DATE  DEC 

4 1968 

FLIGHT  TIME 

164.00 

ARRIVAL 

DATE 

MAV 

17  1969 

HELIOCENTRIC  CONIC 

RL  147.43  LAL  -.00  LOL  71.91  VL  27.787  GAL 

RP  108.67  LAP  -.21  LOP  259.91  VP  37.606  GAP 

RC  68.274  GL  11,53  GP  21.56  TAL  46.61  TAP 

PLANETOCENTRIC  CONIC 


DISTANCE  436.090 

4.62  ATL  88.50  HCA  188.00  SMA  129.06  ECC  .16312  INC  1 .4985  VI  30.221 

-2.36  ATP  91.48  TAL  155.04  TAP  343.05  RCA  108.01  APO  150.11  V2  34.873 

59.66  ETS  348.89  TAE  160.01  ETE  70.74  TAC  109-00  ETC  157.69  CLP  -57. J5 


C3  13.139 

VHL  3.625 

DLA  20.91 

RAL  20.07 

RAO  6567,5 

VEL  11.599 

PTH  2.03 

VHP  3.427 

OPA  25.74 

RAP  12.78 

ECC  1.2162 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 49  35 

2835.34 

-26*26 

84.41 

241 .72 

91.52 

5 36  50 

2235.3 

-27.77 

75.78 

90.00 

22  47  47 

4046.17 

-4.91 

163.38 

236.04 

62.08 

23  55  13 

3446.2 

-8.61 

156.65 

100.00 

6 24  54 

2527.99 

-29.72 

61.73 

241 .65 

93.37 

7 7 2 

1926*0 

-28.93 

53.01 

100.00 

23  55  9 

3828.75 

-3.65 

146.71 

235.35 

60.31 

24  58  58 

3226.6 

-7.57 

140.12 

110.00 

8 2 44 

2221 .89 

-33.31 

38.05 

241 .22 

98.15 

8 39  46 

1621 .9 

-31 .83 

29.14 

110.00 

0 37  44 

3707.62 

-.58 

135,61 

233.43 

55.82 

1 39  32 

3107.6 

-5.06 

129.39 

differential  CORRECTIONS 
TDE  -.3878  TRA  -.7968  TC3  .0341  BAU  .1611 

ROE  -.4709  RRA  -.8834  RC3  .9167  FAU  .12870 

FOE  4.7246  FRA  7.9781  FC3-8.4802  BSP  7798 

eOE  .6100  BRA  1.1897  BC3  .9173  FSP  -4400 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1481.3  SCR  1797.2  SC3  1434.9 
RRT  .9346  RRF  -.9992  RTF  -.9321 
see  2329.0  R23  -.1496  R13  -.9879 
SGI  2292.0  SC2  413.2  THA  50.88 


ORBIT  DETERMINATION  ACCURACY 
ST  734.4  SR  869.2  SS  2516.3 

CRT  .9989  CRS  .9990  CST  .9961 

LSA  2760.7  MSA  69.7  SSA  8.7 

ELI  1137.6  EL2  26.1  AlF  49.81 


355 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  OATC  DEC  4 1966 


rtlCHT  TIME  166,00 


ARRIVAL  DATE  MAV  19  1969 


HELIOCENTRIC  CONIC 

Rt  14T.43  LAL  -.00  tOL  71.91  VL  27.903  CAL 
RP  109.70  LAP  -.40  L0P263. 08  VP  37.609  GAP 
RC  70.456  OL  15.63  CP  16.29  2AL  47.62  7AP 
PLANETOCENTRIC  CONIC 


DISTANCE  442.522 

4.56  A?L  67.96  MCA  191.16  SNA  129.16  ECC  .16169  INC  2.0420  VI  301221 
-1.91  A7P  92.00  TAL  155.03  TAP  346.21  RCA  106.26  APO  150.09  V2  34.662 
63.43  ETS  353.57  7A£  165.44  ETE  75.26  7AC  109.34  ETC  160.02  CLP  -62.23 


C3  13.452 

VHl  3.669 

OLA  24.65 

RAL  19.26 

RAO  6567.5 

ID 

PTH  2.03 

VHP 

3.199 

OPA  20.40 

RAP  13.43 

ECC  1.22M 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  MT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 49  31 

3029.09 

-27.92 

99.47 

241.53 

94.50 

4 

39  59 

2429.1 

-26.29 

69.63 

90.00 

23  33  29 

3963.63 

-10.60 

152.99 

236.34 

63.59 

24 

37  51 

3263.6 

-14.06 

146.03 

100.00 

5 32  31 

2696.03 

-29.74 

74.20 

241.70 

66.91 

5 

17  27 

2096.0 

-29.66 

65.40 

100.00 

0 37  5 

3670.91 

-9.90 

137.93 

235,44 

61.34 

I 

39  16 

3070.9 

-12.65 

131 .16 

110.00 

7 22  29 

2351 .95 

-34.12 

49.11 

241.74 

92.26 

9 

1 41 

1752.0 

-33.43 

36.94 

110.00 

1 3 36 

3597.76 

-5.15 

129.34 

233.15 

56.16 

2 

3 24 

2997.6 

-9.56 

123.03 

DIFFERENTIAL 

CORRECTIONS 

HlO'COUffSe  EXECUTION  /tCCURACr 

0R8IT  determination  ACCURACY 

TOE  -.2942 

TRA 

-.6103 

TC3  -.1216 

BAU 

.1313 

SCT 

1149.7  SCR  1440.9  SC3  1641.0 

ST 

557.0  SR 

721.9 

SS 

2973.6 

ROE  -.4021 

RRA 

-.6990 

RC3 

.7199 

FAU 

.14499 

RRT 

.9966  (tRF  -.9979  RTF  -.9924 

CRT 

.9960  CRS 

.9979 

CST 

.9962 

FDE  5.9979 

FRA 

9.7495 

FC3-9.3306 

BSP 

6292 

see 

1942.7  R23  -.1795  R13  -.9919 

LSA 

3013.3  MSA 

93.6 

SSA 

6.0 

BDE  .4993 

BRA 

.9204 

BC3 

.7301 

FSP 

-5037 

SCI 

1797.0  SC2  409.0  THA  52.15 

ELI 

911.0  EL2 

39.6 

alf 

52.36 

MUNCH  DATE  DEC  4 1966 


Plight  twe  lea.oo 


arrival  date  may  21  1969 


HELIOCENTRIC  CONIC 

RL  147.43  LAL  -.00  LOL  7l .91  VL  27 .917  CAL 
RP  106.73  LAP  -.59  LOP  266.25  VP  37.611  GAP 
RC  72.672  CL  17.90  CP  13.32  7AL  49.26  7AP 
PLAfCTOCENTRIC  CONIC 


OISTANCE  449.932 

4.55  A7L  97.65  HCA  194.35  SNA  129.27  ECC  .16093  INC  2.3491  vi  30.221 
-1.47  ATP  92.27  TAL  154.99  TAP  349.35  RCA  109.47  APO  150.09  V2  34.853 
69.16  ETS  356,40  7A£  169.69  ETE  97.61  7AC  109.50  ETC  161.63  CLP  -67.52 


C3  13.665 

VHL 

3.697 

OLA  26.73 

RAL  17.24 

RAO  6567. 

9 VEL  11.621  PTH  2.04 

VHP  3.046 

OPA  16.94 

PAP  12.91 

ECC 

1 .2249 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  MT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

2 29 

3177.24 

-26.39 

109.14 

241 .04 

79.34 

3 55 

26 

2577.2 

-27.59 

100.68 

90.00 

0 

16  17 

3721 .33 

-14.77 

144.62 

297.12 

69.96 

1 19 

16 

3121 .3 

-17.94 

137,36 

100.00 

4 

55  44 

2912.17 

-28.99 

92.79 

241.91 

92.39 

5 42 

36 

2212.2 

-29.74 

74.03 

100.00 

1 

5 43 

3561 ,63 

-12.40 

131.71 

235.93 

62.59 

2 5 

5 

2961 .6 

-15.97 

124.74 

110.00 

6 

57  4 

2432.49 

-34.16 

94.40 

241.99 

99.94 

7 37 

37 

1932.5 

-33.99 

45.16 

110.00 

1 

20  92 

3914.09 

-7.93 

129.49 

233.27 

56.64 

2 19 

26 

2914.1 

-12.26 

119.03 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMiNATlON  ACCURACY 

TOE  -.1626 

TRA 

-.4157 

TC3  -.2999 

BAU  .1240 

SCT 

794.8  SM 

1219.5  SC3  1796.6 

ST  332.3 

SR  606.7 

SS 

3106.4 

ROE  -.3403 

RRA 

-.5749 

RC3  .6107 

PAU  .19924 

RRT 

.7803  (wr 

-.9999  RTF  - 

.7721 

CRT  .9905 

CRS  .9959 

CST 

.9566 

FOE  6.9397 

FRA 

9.3239 

PC-10.0290 

BSP  4999 

see  1492.9  R23 

-.1979  R13  - 

.9776 

LSA  3190.6 

MSA  107.5 

SSA 

0.2 

BDE  .3772 

BRA 

.7094 

8C3  .6796 

PSP  -5597 

SCI 

1399.3  SC2 

436.2  THA  ! 

$9.69 

ELI  699.3 

El2  57.5 

ALF 

61  .55 

LAUNCH  DATE  DEC  4 1966 


plight  time  170.00 


ARRIVAL  DATE  MAY  23  1969 


HELIOCENTRIC  CONIC 

Rl  147.43  LAL  -.00  LOL  7l .91  VL  27.629  CAL 
RP  108.76  LAP  -.77  LOP  269.42  VP  37.611  GAP 
RC  74.919  GL  19.34  OP  11.34  7AL  48.66  7AP 
PLANETOCENTRIC  CONIC 


OISTANCE  455.321 

4.54  A7L  67.46  HCA  197.52  SMA  129.35  ECC  .16022  INC  2.5445  VI  30.221 
-1.04  ATP  92.43  TAL  154.92  TAP  352.45  RCA  106.63  APO  150.06  V2  34.844 
73.37  ETS  356.26  7AE  170.02  PTE  107.95  7AC  107.01  ETC  162.64  CLP  -73.03 


C3  13.029 

VHL  3.719 

OLA  20 '.06 

RAL  16.62 

RAO  6567.5 

VEL  11.620 

PTH  2.04 

VHP  2,940 

OPA  14.09 

RAP  n . 54 

ECC  1.2276 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  MT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 10  11 

3343.02 

-23.78 

120.64 

240.12 

74.15 

3 5 55 

2743.0 

-25.72 

112.51 

90.00 

1 3 37 

3559.90 

-19.05 

134,72 

239.41 

69.65 

2 2 57 

2960.0 

-21.79 

127.11 

100.00 

4 25  52 

2906.41 

-27.95 

09.56 

241.22 

79.94 

5 14  19 

2306.4 

-29.19 

80.96 

100.00 

1 30  37 

3472.61 

-15.13 

126.51 

236.60 

63.91 

2 29  30 

2972.6 

-16.51 

119.35 

110.00 

6 39  12 

2469.09 

-33.97 

99.01 

242.16 

95.93 

7 20  41 

1999.1 

-34.16 

49.57 

110.00 

1 33  46 

3462.71 

-9.04 

122.70 

233.54 

57.10 

2 31  29 

2662.7 

-14.11 

116.19 

OIPFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OReiT  DETERMINATION  ACCURACY 


TOE  -.0039 

TRA  -.2104 

TC3  -.4925 

BAU 

.1349 

SCT 

S18.8  SM  10S5.2  SC3  1918.8 

ST 

110,9  SR 

513.9 

SS 

3274.4 

ROE  -.2671 

RRA  -.4997 

RC3 

.5374 

FAU 

.16933 

RRT 

.3218  HBF  -.9917  8TF  -.3019 

CRT 

.5496  CRS 

.9922 

CST 

.4431 

FOE  7.6766 

FRA  9.7954 

FC-10  .5377 

BSP 

3914 

see 

117S.8  RZ3  -.1074  B13  -.9860 

LSA 

3314.2  MSA 

117.3 

SSA 

8.6 

BDE  .2071 

BRA  .5413 

BC3 

.7289 

FSP 

-6022 

SCI 

1071.8  SC2  483.6  THA  78.67 

ELI 

517.5  El2 

92.0 

alf 

83.01 

LAUNCH  DATE  DEC  4 1969 


plight  TIME  172.00 


ARRIVAL  DATE  MAY  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  461.699 


RL  147.43 

LAL  -.00 

LOL  7j .91 

VL  27.937 

CAL  4. 54 

ATL  97.32 

HCA  200.70 

SMA  129.41 

ECC  .15976 

INC  2.6922 

VJ 

30.221 

RP  109.79 

LAP  -.95 

LOP  272.59 

VP  37.609 

GAP  -.62  ATP  92.51 

TAL  154.92 

TAP  355.51 

RCA  109.74 

APO  150,09 

V2 

34.935 

RC  77.194 

CL  20.33 

CP  9.99 

7AL  49.90 

TAP  79.97  ETS  359.61 

TAE  169.31 

ETE  130.05 

TAC  105.14 

ETC  163.79 

CLP 

-79.70 

PLAhCTOCENTRIC  CONIC 

C3  13,979 

VHL  3.739 

OLA  29.99 

RAL  16.25 

RAO  6567.6 

VEL  U.635 

PTH  2.04 

VHP  2.966 

OPA  11.73 

RAP  9.97 

ECC 

1 .2300 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  MT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.49 

0 41  34 

3629.41 

-22.03 

140.91 

239.36 

70.66 

1 42  3 

3029.4 

-24.47 

133.03 

96.51 

2 29  IS 

3290.09 

-22.02 

115.37 

239.36 

70.65 

3 23  55 

2690.1 

-24.46 

107.49 

100.00 

3 56  13 

2994.46 

-26.64 

95.78 

240.99 

75.92 

4 49  9 

2394.5 

-29.32 

97.39 

Ido. 00 

1 55  17 

3399.29 

-17.56 

121.51 

237,44 

65.41 

2 51  46 

2799.3 

-20.73 

114.15 

110.00 

6 23  S3 

2532.09 

-33.71 

62.14 

242.33 

93.99 

7 9 5 

1932.1 

-34.19 

52.93 

iid.oo 

1 44  7 

3424.41 

-11.25 

120.62 

233.90 

57.51 

2 41  12 

2924.4 

'15.46 

114.05 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .1757  TRA  .0050  TC3  -.7064  6AU  .1600  SCT  592.9  SCR  929.5  SC3  2004.9  ST  269.7  SR 

ROE  -.2396  RRA  -.4413  RC3  .4934  PAU  -17579  RRT  -.5379  RRP  -.9959  RTF  .5701  CRT  -.9493  CRS 

rot  0.2170  PRAIO. 1076  FC-10. 9966  0SP  2972  SCO  1101.7  R23  .1592  R13  -.9740  LSA  3421 .2  MSA 

60E  .2963  0RA  .4413  0C3  .9560  PSP  -6369  SCI  999.9  SC2  464.6  THA  114.62  ELl  494.9  El2 


433.1  SS  3395-3 
.9962  CST  -.9244 
125.0  SSA  9.1 
124.6  ALF  119.96 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  174.00  ARRIVAL  DATE  MAT  ^7  1969 


HELIOCENTRIC  CONIC  DISTANCE  468 .034 


RL  147.43 

LAL  -.00 

La  71.91 

VL  27.844 

GAL  4.56 

ATL  87.22 

MCA 

203.86 

SMA 

129.46 

ECC  .15955 

INC  2.7848 

Vl 

30 .221 

RP  108.81 

LAP  -1.13 

LOP  275.75 

VP  37,607 

GAP  -.20 

ATP  92.55 

TAL 

154.68 

TAP 

358.54 

RCA  108.80 

APO  150.12 

V2 

34.827 

RC  79.493 

GL  21 .02 

GP  8.77 

TAL  49.01 

TAP  84.53 

ETS  .59 

TAE 

166.99 

ETE 

146.56 

TAC  103.02 

ETC  164.53 

CLP 

-84 ,47 

PLANETOCENTRIC  CONIC 

C3  14.133 

VHL  3.759 

OLA  29.68 

RAL  16.05 

RAD  6567.6 

VEL  11,641 

PTH 

2.04 

VHP 

2.823 

OPA  9.64 

RAP  7 . 98 

ECC 

1 .2326 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80,71 

0 18  50 

3701 .31 

-22.48 

146.47 

239.53 

70.09 

1 

20  52 

3101.3 

-24.99 

1 38 . 58 

99.29 

2 50  25 

3212.02 

-22.46 

110.51 

239.52 

70.08 

3 

43  57 

2612.0 

-24.98 

102.63 

100.00 

3 25  52 

3098.74 

-24.71 

102.93 

240,35 

72,63 

4 

17  30 

2498.7 

-26.86 

94.78 

ioo.oo 

2 26  5 

3289.83 

-20.26 

115.37 

238.60 

67.54 

3 

20  55 

2689.8 

-23.13 

107.74 

110.00 

6 15  39 

2566.48 

-33.43 

64.79 

242.55 

82,43 

6 

58  25 

1966.5 

-34.12 

55.62 

110.00 

1 52  47 

3394 .85 

-12.32 

119.01 

234.34 

57.86 

2 

49  22 

2794.9 

-16.48 

112.37 

differential  corrections  mid-course  execution  accuracy  ORBIT  DETERMINATION  ACCURACV 

TDE  .3694  TRA  ,227^  TC3  -.9342  8AU  .1950  SOT  964.5  SCR  822.9  SC3  2054.3  ST  575.9  SR  361.5  SS  3450.8 

ROC  -.1938  RRA  -.3954  RC3  .4385  FAU  .17955  RRT  -.8325  RRF  -.9770  RTF  .8700  CRT  -.9194  CRS  .9757  C$T  -.9830 

FOE  8.5738  FRA10.2957  FC-10.9989  BSP  2918  SOB  1283.1  R23  .2411  R13  -.9523  LSA  3514.7  MSA  131.4  5SA  9.5 

BOE  .4172  BRA  .4564  BC3  1.0319  FSP  -6576  SOI  1230.1  S02  364.8  THA  141.11  ELI  668.9  El2  12^.4  ALF  148.85 

LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  176.00  ARRIVAL  DATE  MAT  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  474.358 

RL  147.43  LAL  -.00  LOL  71.91  VL  27.848  CAL  4,59  A2L  87.14  HCA  207.03  SNA  129.49  ECC  .15957  INC  2.8645  VJ  30.221 

RP  108.83  LAP  -1.30  LOP  278.92  VP  57.603  CAP  .21  ATP  92.55  TAL  154.50  TAP  1.53  RCA  108.83  APO  150.15  V2  34.820 

RC  81.813  GL  21.52  CP  7.84  TAL  49.02  TAP  90.24  ETS  1.33  TAE  163.79  £TE  156.96  7AC  100.81  ETC  165.10  CLP  -90.25 

PLA^CTOCENTRXC  CONIC 

C3  14.304  VHL  3.782  DUA  30.20  RAL  15.99  RAO  6567.6  VEL  11.649  PTH  2.04  VHP  2*607  OPA  7.7]  RAP  6.00  ECC  1 .2354 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

ZNJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.03 

0 

5 49 

3744.80 

-22.79 

149.83 

239.80 

69.63 

1 8 14 

3144.8 

^25.36 

141 .94 

100.97 

3 

2 59 

3173.86 

-22.70 

107,79 

239.80 

69.61 

3 55  53 

2573.9 

-25.35 

99.91 

79.03 

0 

5 49 

3744.80 

-22.79 

149.85 

259.80 

69.65 

1 8 14 

3144.8 

-25.36 

141 .94 

100.97 

3 

2 59 

3173.86 

-22.78 

107.79 

259.80 

69.61 

3 55  53 

2573.9 

-25.35 

99.91 

iia.oo 

6 

7 42 

2594.92 

-33.16 

66.96 

242.86 

81.17 

6 50  57 

1994.9 

-34 .02 

57.83 

110.00 

2 

0 17 

3371.74 

-13.16 

117.74 

254.85 

58.16 

2 56  28 

2771.7 

-17.27 

111 .04 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  .5715  TRA  ,4533  TC3-1. 1641  BAU  .2355  SOT  1468.4  SCR  730.8  SC3  2061 .9  ST  $98. 4 SR  295.6  SS  3463.2 

ROE  -.1509  RRA  -.3560  RC3  .4018  FAU  .18099  RRT  -.8959  RRF  -.9640  RTF  .9441  CRT  -.9142  CRS  .9562  CST  -.9926 

FOE  8.7174  fRAl0.50$t  FC-10.9540  BSP  3782  SC8  1640.2  R25  .1850  R13  -.9633  LSA  3587.4  MSA  137,1  SSA  9.8 

BOE  .5911  BRA  .5764  BC3  1.2314  FSP  -6706  SCI  1613.4  SC2  295.5  THA  155.08  ELI  938.8  El2  114.7  ALF  163.00 


LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  178,00  ARRIVAL  DATE  MAV  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  480.660 

RL  M7.43  LAL  -.00  La  71.91  VL  27.850  GAL  4.63  A7L  87.07  HCA  210.20  SNA  129.51  ECC  .15982  INC  2.9285  Vl  30.221 

RP  108.85  LAP  • -1.47  LOP  282.08  VP  37.598  GAP  .62  ATP  92.53  TAU  154,29  TAP  4.49  RCA  108.81  APO  150.20  V2  34,813 

RC  84.153  GL  21.87  CP  7.05  7AL  48.94  TAP  95.91  ETS  1.88  TAE  160.21  ETE  163.39  TAC  98.60  ETC  165.54  CLP  -95.96 

PLANETOCENTRIC  CONIC 

C3  14.501  VHL  3,808  OLA  30,61  RAL  16.05  RAO  6567.6  VEL  11.657  PTH  2,05  VHP  2.818  OPA  5.95  RAP  4.02  ECC  1.2386 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.87 

25  53  32 

3775.11 

-23.01 

152.18 

240.19 

69.24 

24  56  27 

3175.1 

-25.63 

144.30 

102.13 

3 11  49 

3149.60 

-23.00 

106.07 

240.19 

69.23 

4 4 18 

2549.6 

-25.62 

98.19 

77.87 

23  53  32 

3775.11 

-23.01 

152.18 

240.19 

69.24 

24  56  27 

3175.1 

-25.63 

144 .30 

102.13 

3 11  49 

3149.60 

-23.00 

106.07 

240.19 

69.23 

4 4 18 

2549.6 

-25.62 

98.19 

110.00 

6 1 35 

2618.98 

-32.89 

68.79 

243.25 

80.12 

6 45  14 

2019.0 

-33.91 

59.70 

110.00 

2 6 52 

3353.73 

-13.80 

116.74 

235.43 

58.41 

3 2 46 

2753.7 

-17.88 

110.00 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  .7756  TRA  .6789  TC3-1 ,3912  BAU  .2790  SOT  1973.1  SCR  650.7  SC3  2032.1  ST  1220.6  SR  237.0  SS  3435.9 

ROE  -.1104  RRA  -.3219  RC3  .3691  FAU  .17911  RRT  -.9033  RRF  -.9454  RTF  ,9692  CRT  -.8788  CRS  .9187  CST  -.9958 

FOE  8.6615  FRA10.1721  FC-10.6929  BSP  5126  SCB  2077.6  R23  .1247  R13  -.9749  LSA  3651.2  MSA  142.2  SSA  10.1 

BOE  .7835  BRA  .7514  flC3  1 .4393  FSP  -6710  SCI  2060.3  SC2  267.4  THA  163.12  EL4  1238.3  EL2  111.4  ALF  170.24 

LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  180,00  ARRIVAL  DATE  JUN  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  466.940 

RL  147.43  LAL  -.00  La  71.91  VL  27.851  CAL  4.69  AZL  $7.02  HCA  213.37  SMA  129.51  ECC  .16030  INC  2.9814  Vl  30.221 

RP  108.87  LAP  -1.64  LOP  285.24  VP  37.593  CAP  1.02  ATP  92.49  TAL  154.03  TAP  7.40  RCA  108.75  APO  150.27  V2  34.807 

RC  86.508  CL  22.10  CP  6.37  TAL  46.76  TAP  101,44  ETS  2.31  TAE  156.52  ETE  167.50  TAC  96.49  ETC  165.85  ClP-101.51 

PLANETOCENTRIC  CONIC 


C3  14.729 

VHL 

3.838 

OLA  30.92  RAL  16.21 

RAD  6567.6  VEL  11.667 

PTH  2.05 

VHP 

2. 

.853 

DPA  4.34 

RAP  2.14 

ECC 

1 .2424 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  UMC  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 L4T 

INJ 

2 LONG 

77.02 

23 

48  2 

3797,99 

-23.15 

153.96 

240.68 

68.91 

24 

51 

20 

3198.0 

-25.81 

146.08 

102.9$ 

3 

18  35 

3133.66 

-23.14 

104.93 

240.68 

68.89 

4 

10 

49 

2533.7 

-25.80 

97.06 

77.02 

23 

48  2 

3797,99 

-23.15 

153.96 

240.68 

68.91 

24 

51 

20 

3198.0 

-25.81 

146.08 

102.98 

3 

18  35 

3133.66 

-23.14 

104.93 

240.68 

68.89 

4 

10 

49 

2533.7 

-25.80 

97.06 

110.00 

5 

57  0 

2639.65 

-32.64 

70.35 

243.74 

79.23 

6 

40 

59 

2039.6 

-33.78 

61  .30 

iio.oe 

2 

12  44 

3340.00 

-14.29 

115.98 

236.08 

58.61 

3 

8 

24 

2740 .0 

-18.34 

109.20 

JIFFERENTIAL  CORRECTIONS 

NIO-COKSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  .9763 

TRA 

.9006 

TC3-1 .6079 

BAU  .3236 

SCT  2470.6  SCR 

581.8  SC3  1969.4 

ST  1532.0 

SR  187.1 

SS 

3374.3 

ROE  -.0723 

RRA 

-.2923 

RC3  .3398 

FAU  .17424 

RRT 

-.8881  RRF  - 

.9191  RTF  . 

.9800 

CRT  -.8002 

CRS  -8430 

CST 

-.9971 

FOE  8.4868 

FRA 

9.9070 

FC-10.2412 

BSP  6642 

SCB 

2538.2  R23 

.0846  R13 

.982! 

LSA  3707.6 

MSA  147.0 

SSA 

10.3 

BOE  .9790 

BRA 

.9468 

BC3  1.6434 

FSP  -6601 

SCI 

2524.7  SC2 

261.7  THA  168.06 

ELI  1539.3 

EL2  111.7 

ALF 

174.39 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69  > 


LAUNCH  DATE  DEC  4 J 966 


Flight  time  iB2,00 


ARRIVAL  date  JUN  4 1969 


HELIOCENTRIC  CONIC 
RL  147,43  LAL  -.00  LOL  71.91 
RP  106.69  LAP  -1.60  LOP  286.41 
RC  86.877  CL  22.23  OP  5,76 
planetocentric  conic 
C3  14.993  VHL  3.872  OLA  31.17 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
76.39  23  44  34  3816.07 

103.61  3 24  4 3123.51 

76.39  23  44  34  3816.07 

103.61  3 24  4 3123.51 

110.00  5 53  44  2657.55 

110.00  2 18  0 3330.03 

differential  corrections 

TOE  1.1697  TRA  1.1163  TC3-1 .8073 
ROE  -.0368  RRA  -.2667  RC3  .3136 
FOE  8.1693  FRA  9.5423  FC3-9.6328 
BOE  1.1702  BRA  1.1477  BC3.J  .8343 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  71.91 
RP  IOB.90  LAP  -1.96  LOP  291.57 
RC  91.296  CL  22.29  CP  5.23 

Planetocentric  conic 
C3  15.297  VHL  3.911  OLA  31.36 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
75.92  23  42  36  3830.88 

104.08  3 28  41  3117.70 

75.92  23  42  38  3830.88 

104.08  3 28  41  3117.70 

110.00  5 51  40  2673.14 

110.00  2 22  49  3323.44 

differential  CORRECTIONS 

TOE  1.3525  TRA  1.3242  TC3-1.9855 
ROE  -.0038  RRA  -.2446  RC5  .2904 
FOE  7,7626  FRA  9.1063  FC3-8.9236 
BOE  1.3525  BRA  1.3466  6C3  2.0067 


DISTANCE  493.199 

VL  27.849  gal  4.76  A?L  86.97  HCA  216,53  5HA  129.50  ECC  .16100  INC  3.0261  VI  30.221 
VP  37.587  GAP  1.42  A7P  92.43  TAL  153.74  TAP  10.27  RCA  108.65  APO  150.35  V2  34.802 
7AL  48.55  7AP  106.76  ETS  2.63  7AE  152.90  ETC  170.24  7AC  94.57  ETC  166.07  ClP-J06.85 


RAL  16.47 
INJ  LAT 
-23.23 
-23.22 
-23.23 
-23.22 
-32.40 
-14.64 

BAU  .3677 
FAU  .16682 
BSP  8183 
FSP  -6392 


RAD  6567.6  VEL  11.678  PTH  2.05  VHP  2.912 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


155.35 

104.20 

155.35 

104.20 

71.69 

119,42 


241.28 

241.28 

241.28 

241.28 

244.39 

236.80 


68.61 

68.60 

68.61 

68.60 

78.47 

58.76 


24  48  10 
4 16  8 
24  48  10 
4 16  8 

6 38  1 

3 13  30 


MIO-COORSC  EXECUTION  ACCURACY 
SCT  2946.4  SCR  524.1  503  1881 .3 
RRT  -.8577  RRF  -.8834  RTF  .9854 
see  2992.6  R23  .0607  RI3  -.9864 

SCI  2960.7  SC2  266.4  THA  17].25 

FLIGHT  TIME  184.00 


DPA  2.89  RAP  .42  ECC  1.2467 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3216.1  -25.93  U7.49 

2923.5  -25.92  96.34 

3216.1  -25.93  147.49 

2523.5  -25.92  96.34 

2057.6  -33.65  62.68 

2730.0  -18.67  108.62 

ORBIT  determination  ACCURACY 
ST  1825.6  SR  148.9  SS  3286.6 

CRT  -.6425  CRS  .6913  CST  -.9976 

LSA  3759.5  MSA  151.3  SSA  10.5 

ELI  1828.1  El2  113.9  AlF  176.99 

ARRIVAL  DATE  JUN  6 1969 


VL 

VP 

7AL 


DISTANCE  499.435 

27.846  CAL  4.84  AZL  86,94  Ha  219.69  SMA  129.47 

37.580  CAP  1.82  AZP  92,36  TAL  153,41  TAP  13.10 

48.25  2AP  111,82  ETS  2,88  2AE  149.43  ETE  172.13 


ECC  .16)93  INC  3.0647  V)  30.22) 
RCA  108.5)  APO  150.44  V2  34.797 
7AC  92.87  ETC  166.21  CLP~ili.9Z 


RAO  6567. 6 VEL  11.691  PtH  2.06  VHP  2.99)  OPA  1.62  RAP  358.91  ECC  1.2517 


INJ  LAT 

INJ  UMC 

INJ  RT  ASC  INJ  ATHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-23.25 

ise.40 

241.99 

68.34 

24  46  29 

3230.9 

-25.99 

148.62 

-23.24 

103. T7 

241.98 

68.33 

4 20  38 

2517.7 

-25.98 

95.92 

-23.25 

1S6.48 

241.99 

68.34 

24  46  29 

3230.9 

-25.99 

148.62 

-23.24 

103. T7 

241.98 

68.33 

4 20  38 

2517.7 

-25.98 

95.92 

-32.19 

72. M 

245.05 

77.81 

6 36  13 

2073.1 

-33.53 

63.88 

-14.87 

1I5.0S 

237.59 

58.86 

3 18  9 

2723.4 

-18.89 

108.24 

MIO-COUNSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

BAU  .4)04 

SCT 

3390.9  SCR 

477.3  SC3  1775.1 

ST  2095.8 

SR  126.2 

SS  3179.0 

FAU  .15767 

RRT 

-.8139  RRF 

-.8368  RTF 

.9884 

CRT  -.3672  CRS  .42)7 

CST  -.9982 

BSP  9667 

sea  3424.4  R23 

.0464  RJ3  - 

.9889 

LSA  3806.6 

MSA  155.4 

SSA  10.7 

FSP  -6115 

SCI 

3413.3  SC2 

275.5  THA  173.42 

ELI  2096.3  EL2  117.4 

ALF  178.73 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  7l ,91 

RP  108.92  LAP  -2.11  LOP  294.73 

RC  93.644  CL  22.27  CP  4.75 

Planetocentric  conic 
C3  15.645  VHL  3.955  OLA  31.50 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
75.58  23  41  54  3843.43 

104.42  3 32  42  3115.29 

75.58  23  41  54  3843.43 

104.42  3 32  42  3115.29 

110.00  5 50  4)  2686.73 

110.00  2 27  2 3319.98 

OIFFERENTIAL  CORRECTIONS 

TOE  1.5256  TRA  1.5268  TC3-2.I342 
ROE  .0265  RRA  -.2261  RE3  .2693 
FOE  7.3161  FRA  8.6471  FC3-8.1124 
6DE  1.5258  BRA  1.5434  BC3  2.1511 

LAUNCH  DATE  DEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00  LOL  7| .91 
RP  108.93  LAP  -2.25  LOP  297,89 
RC  96.038  CL  22.20  CP  4,32 
PLANETOCENTRIC  CONIC 
C3  16.040  4.005  OLA  31,60 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
75.34  23  42  10  3854.27 

104.66  3 36  17  3115.77 

75.34  23  42  10  3854.27 

104.66  3 36  17  3115.77 

110.00  5 50  42  2698.56 

1)0.00  2 30  52  3319.47 

DIFFERENTIAL  CORRECTIONS 
TOC  1.6844  TRA  1.7200  TC3-2.2604 
ROE  .0548  RRA  -.2)02  RC3  .25)5 
FOE  6.8300  FRA  8.1574  FC3-7.3220 
BOE  1.6853  BRA  1.7328  6C3  2.2744 


FLIGHT  TIME  186.00 


ARRIVAL  DATE  JUN  8 1969 


VL  27.841 
VP  37.573 
7AL  47.89 

RAL  17.21 
INJ  LAT 
-23.22 
-23.21 
-23.22 
-23.21 
-31 .99 
-15.00 

8AU  .4499 
FAU  .14660 
BSP  11065 
FSP  -575) 


DISTANCE  505,650 

CAL  4.94  A7L  86.90  HCA  222*86  SMA  129.44  ECC  .16307  INC  3.0983  Vl  30.221 

CAP  2.21  A7P  92.27  TAL  153.04  TAP  15.90  RCA  108.33  APO  150.55  V2  34.793 


7AP  116.59  ETS  3.07  7AE  146.18  ETE  173.46  7AC  91.44  ETC  166.29  ClP-116.69 


INJ  LONG 
157.42 
103.58 
157.42 
103.58 
73.87 
114.86 


VEL  n.7D6 

PTH  2.06 

VHP  3.090 

OPA  .53 

RAP  357.65 

ECC  1.2575 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

242.79 

68.09 

24  45  57 

3243.4 

-25.99 

149.57 

242.79 

68.08 

4 24  38 

2515.3 

-25.98 

95. 7A 

242.79 

68.09 

24  45  57 

3243.4 

-25.99 

149.57 

242.79 

68.08 

4 24  38 

2515.3 

-25.98 

95.74 

245.87 

77.25 

6 35  27 

2086.7 

-33.41 

64.93 

238.46 

58.92 

3 22  22 

2720.0 

-19.00 

108.03 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3803.0  SCR  44| .0  SC3  1660.4 
RRT  -,7582  RRF  -,7794  RTF  .9901 
see  3828.5  R23  .0375  RI3  -.9904 

SCI  3817.8  SC2  286.4  THA  174.95 

flight  TI«  188.00 

DISTANCE  511.842 


ST  2343.5  SR  121.6  SS  3064.4 

CRT  -.0184  CRS  .0736  CST  -.9984 

LSA  3856.4  MSA  159.4  SSA  11.3 
ELI  2343.5  El2  121.6  AtF  179.94 

arrival  date  JUN  10  1969 


VL  27.835 

CAL  5 .06 

A2L  86.87 

Ha  226.02 

SMA  129.40 

ECC  .16443 

INC  3.1282 

Vl 

30.221 

VP  37,565 

GAP  2.61 

A2P  92.17 

TAL  152.63 

TAP  18 

1.65 

RCA  108.12 

APO  150.67 

V2 

34.789 

2AL  47.48 

2AP  121.05 

ETS  3.22 

2AE  143.17 

ETE  174 

.42 

7AC  90.29 

ETC  166.32 

CLP 

-121 .14 

RAL  17.70 

RAO  6567.6 

VEL  11.723 

PTH  2.07 

VHP  3.206  OPA  -.38 

RAP  356,64 

ECC 

! .2640 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

-23.15 

158.20 

243.70 

67.86 

24  46 

25 

3254.3 

-25.95 

150.38 

-23.14 

103.58 

243.69 

67.85 

4 28 

13 

2515.8 

-25.94 

95.76 

-23.15 

158.20 

243.70 

67.86 

24  46 

25 

3254.3 

-25.95 

150.38 

-23.14 

103.58 

243.69 

67.85 

4 28 

13 

2515.8 

-25.94 

95.76 

-31.81 

74,74 

246.80 

76.76 

6 35 

40 

Z096,B 

-33.30 

65.83 

-15.01 

114.83 

239.39 

58.92 

3 26 

12 

2719.5 

-19.02 

108.00 

MIO'COUISE  EXECUTION  ACOMACT 

ORBIT  DETERMINATION  ACCURACY 

BAU  .4877 

set  4175.1  SCR  ^ 

113.9  SC3  1539.8 

ST  2561 .4 

SR  131.9 

SS 

2936.5 

FAU  .13566 

RRT  - 

.6919  RRF  - 

.7180  RTF 

.9912 

CRT  ,8864 

CRS  -.2356 

CST 

-.9986 

BSP  12389 

see  4195.6  ftts 

.0315  R13  - 

.9913 

LSA  3895.4 

MSA  163.2 

SSA 

n .0 

FSP  -5398 

SCI  Aisi.a  SC2  ; 

?98.1  THA  176.06 

Eli  2561.7 

EL2  126.4 

ALF 

.85 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  DATE  4 1966  FtlOHT  TIME  190.00  ARRIVAL  CATE  JUN  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  516.011 

RL  147.43  LAL  -.00  lOl  7l  .91  VL  27.627  GAL  5.19  A7L  66.84  MCA  229.16  SWA  129.34  ECC  .16602  INC  3.1550  VI  30.221 

RP  106.94  lap  -2.39  LOP  301  .05  VP  37.557  GAP  3.00  A7P  92.06  TAL  152.19  TAP  21.37  RCA  107.67  APO  150.62  V2  34.767 

RC  96.436  GL  22.06  GP  3.95  7Al  47.01  7AP  125.19  £TS  3.34  7AE  140.42  CTE  175.13  7AC  69.43  ETC  166.34  ClP-125.29 

planetocentric  conic 

C3  16.467  VHL  4.060  CLA  31.67  RAL  16.25  RAO  6567.7  VEt  11.742  PTH  2.07  VHP  3.336  OPA  -1.13  RAP  355.90  ECC  1.2713 


LNCM  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.19 

23  43  20 

3663.60 

-23.03 

156.67 

244.70 

67.64 

24  47  44 

3263.6 

-25.86 

151 .07 

104.61 

3 39  32 

3116.76 

-23.02 

103.76 

244.69 

67.63 

4 31  30 

2516.8 

-25.65 

95.95 

75.19 

23  43  20 

3863.60 

-23.03 

156.67 

244.70 

67.64 

24  47  44 

3263.6 

-25.66 

151 .07 

104.61 

3 39  32 

3116.76 

-23.02 

103.76 

244 .69 

67.63 

4 31  30 

2516.6 

-25.65 

95.95 

110.00 

5 51  39 

2706.65 

-31 .64 

75.50 

247.64 

76.34 

6 36  46 

2106.6 

-33.20 

66.62 

110.00 

2 34  1 9 

3321 .73 

-14.94 

114.95 

240.39 

56.69 

3 29  40 

2721  .7 

-16.95 

106.13 

OIFFERENTIAL  corrections  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.6317  TRA  1.9077  TC3-2.3590  0AU  .5226  SCT  4511.5  SCR  394.9  SC3  1420.4  ST  2753.9  SR  150.7  SS  2607.3 

ROE  .0611  RRA  -.1967  RC3  .2353  FAU  .12445  RRT  -.6164  RRF  -.6376  RTF  .9917  CRT  .4662  CRS  -.4432  C5T  -.9967 

FOE  6.3453  FRA  7.6756  FC3-6.5347  6SP  15569  SC6  4526.6  R23  .0272  R13  -.9919  L5A  3931.9  MSA  166.9  SSA  11.3 

BOE  1 .6335  BRA  1.9176  BC3  2.3707  FSP  -5022  SCI  4516.2  SC2  309.9  THA  176.69  Ell  2754.6  El2  131.4  AlF  1.53 

LAUNCH  DATE  DEC  4 1 966  FLIGHT  TIME  192.00  ARRIVAL  DATE  JUN  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  524.156 

RL  147.43  LAL  -.00  LOL  71.91  VL  27.616  CAL  5.33  A7L  66.62  HCA  232.34  SHA  129.26  ECC  .16764  INC  3.1794  VI  30.221 

RP  106.94  LAP  -2.52  LOP  304.21  VP  37.546  CAP  3.39  ATP  91.94  TAL  151.71  TAP  24 .05  RCA  107.56  APO  150.96  V2  34.7B5 

RC  100.637  GL  21.66  GP  3.61  TAL  46.46  TAP  129.04  ETS  3.45  TAE  137.93  ETE  175.65  TAC  86.65  ETC  166.33  CLP-129.U 

Planetocentric  conic 

C3  16.991  VHL  4.122  OLA  31.70  RAL  16.66  RAO  6567.7  VEL  11.763  PTH  2.06  VHP  3.464  OPA  -1.7j  RAP  355.41  ECC  1 .2796 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.12 

23  45  16 

3672.32 

-22.66 

159.45 

245.79 

67.43 

24  49  46 

327?. 3 

-25.73 

151  .66 

104.66 

3 42  29 

3124.09 

-22.66 

104.09 

245.79 

67.42 

4 34  33 

2524.1 

-25.72 

96.31 

75.12 

23  45  16 

3672.32 

-22.66 

159.45 

245.79 

67.43 

24  49  46 

3272.3 

-25,73 

151  .66 

104.66 

3 42  29 

3124 .09 

-22.66 

104.09 

245.79 

67.42 

4 34  33 

2524.1 

-25.72 

96.31 

110.00 

5 53  29 

2717.76 

-31.50 

76,15 

246.99 

75.96 

6 36  46 

2117.6 

-33.10 

67,30 

ilO.OO 

2 57  23 

3326.64 

-14.76 

115.23 

241.45 

56.61 

3 32  49 

2726.6 

-16.76 

108, *2 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.9675  TRA  2.0913  TC3-2.43I5  BAU  .5546  SCT  4613.6  SCR  362.6  SC3  1305.5  ST  2921.1  SR  172.9  SS  2676.6 

ROE  .1056  RRA  -.1653  RC3  .2206  FAU  .11344  RRT  -.5415  RRF  -.5597  RTF  .9920  CRT  .6111  CRS  -.5709  CST  -.9967 

FOE  5.6736  FRA  7.2150  FC3-5.7796  BSP  14666  SC0  4626.6  R23  .0239  R13  -.9921  LSA  3963.4  MSA  170.6  SSA  11.6 

BOE  1.9703  BRA  2.0995  BC3  2.4415  FSP  -4651  SGI  4616.1  SC2  321.4  THA  177.52  ELI  2923.1  EL2  136.6  AlF  2.06 


LAUNCH  DATE  0£C  4 1966  FLIGHT  TIME  194.00  ARRIVAL  DATE  JUN  J6  1969 

HELIOCENTRIC  CONIC  DISTANCE  530.279 

RL  147.43  LAL  -.00  La  71,91  VL  27.606  GAL  5.49  A7L  66.60  HCA  235.50  SMA  129.21  ECC  .16969  INC  1,2018  VJ  30.221 

RP  106.95  LAP  -2.64  LOP  307.37  VP  37.540  CAP  3.79  ATP  91 .61  TAL  151.19  TAP  26.69  RCA  107.26  APO  151.16  V2  34.764 

RC  103.240  GL  21.65  CP  3.32  TAl  45.91  TAP  132.61  ETS  3.55  TAE  135.69  ETE  176.06  TAC  66.54  ETC  166.32  ClP-132.70 

planetocentric  conic 

C3  17.557  VHL  4.190  OLA  31,70  RAL  19.53  RAO  6567.7  VEL  11.767  PTH  2.08  VHP  3.644  OPA  -2. 14  RAP  355.17  ECC  1.2669 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.11 

23 

47  54 

3660.00 

-22.68 

159 

.94 

246.96 

67.23 

24 

52 

34 

3260.0 

-25.56 

152.16 

104  /69 

3 

45  11 

3131.55 

-22.67 

10.. 56 

246.97 

67.22 

4 

57 

23 

2531  .5 

-25.55 

96.61 

75.  n 

23 

47  54 

3660.00 

-22.66 

159 

.94 

246.96 

67.23 

24 

52 

34 

3260.0 

-25.56 

152.18 

104.69 

3 

45  11 

3131.55 

-22.67 

104 

.56 

246.97 

67.22 

4 

37 

23 

2531 .5 

-25.55 

96.61 

110.00 

5 

56  6 

2725.46 

-31.37 

76.72 

250.25 

75.66 

6 

41 

32 

2125.5 

-33.02 

67.66 

110.00 

2 

40  6 

3334.07 

-14.50 

115 

.65 

242.56 

56.70 

3 

35 

40 

2734.1 

-16.54 

106.66 

OIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2,0958 

TRA 

2.2746 

TC3-2.4740 

BAU  . 5627 

SCT  5066.6  SCR 

375.5  SG3  1197.6 

ST  3069.1 

SR  195.6 

SS 

2556.9 

ROE  .1290 

RRA 

-.1757 

RC3  .2073 

FAU  .10246 

RRT  -, 

.4642  RRF  - 

,4611  RTF 

.9921 

CRT  .6663 

CRS  -.6499 

CST 

-.9966 

FOE  5.4353 

FRA 

6.7660 

FC3-5 .0525 

BSP  15630 

see  5100.6  R23 

.0210  R13  - 

.9921 

LSA  3995.6 

MSA  174.2 

SSA 

U .6 

BOE  2.0997 

BRA 

2.2613 

6C3  2.4626 

FSP  -4273 

SC]  5069.6  SC2 

332.4  THA  176.03 

ELI  3072.0 

EL2  142.^ 

ALF 

2.51 

LAUNCH  DATE  OEC 

4 19^ 

FLIGHT  TIME  196.00 

ARRIVAL  DATE 

JUN 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  536.376 

RL  147.43 

LAL 

-.00 

La  71 .91 

VL  27 . 797 

GAL 

5,67 

ATL  66.76 

HCA  236.66 

SMA 

129.13 

ECC  .17217 

INC  3.2225 

VI 

30.221 

RP  106.95 

LAP 

-2.75 

LOP  310.54 

VP  37.531 

CAP 

4.19 

ATP  91 .66 

TAL  150.64 

TAP 

29.30 

RCA  106.90 

APO  151.36 

V2 

54.763 

RC  105.643 

GL 

21 .36 

CP  3.05 

TAL  45.30 

TAP  135.91 

ETS  3.64 

TAE  133.67 

ETE 

176.37 

TAC  68.47 

ETC  166.32 

CLP 

-135.99 

planetocentric  CONIC 

C3  16.190 

VHL 

4.265 

OLA  31 .66 

RAL  20.25 

RAO  6567,7 

VEL  11.614 

PTH  2.09 

VHP 

3- 

.615 

OPA  -2.43 

RAP  355.15 

ECC 

1 .2994 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.17 

23 

51  11 

3667.00 

-22,44 

160 

.37 

246.25 

67.04 

24 

55 

56 

3287.0 

-25.36 

152.63 

104.63 

3 

47  40 

3141 .05 

-22.43 

105 

.16 

246.25 

67.02 

4 

40 

1 

2541  .0 

-25.35 

97.44 

75.17 

23 

51  11 

3667.00 

-22.44 

160 

.37 

246.25 

67.04 

24 

55 

56 

3267.0 

-25.36 

152.63 

104.63 

3 

47  40 

3141 .05 

-22.43 

105 

.16 

246.25 

67.02 

4 

40 

1 

2541 .0 

-25.35 

97.44 

110.00 

5 

59  26 

2732.15 

-31 .26 

77.21 

251 .61 

75.40 

6 

45 

1 

2132.2 

-32.94 

66.39 

110.00 

2 

42  29 

3343.69 

-14.15 

116 

.19 

243.77 

56.55 

3 

36 

13 

2743.9 

-16.21 

109.43 

OIFFERENTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  2.2123  TRA  2.4545  TC3-2.4969  BAU  .6095  SCT  5326.1  SCR  372.4  SC3  1096.6  ST  3191.6  SR  216,3  SS  2435.1 

ROC  .1514  RRA  -.1671  RC3  .1951  FAU  .09261  RRT  -.3692  RRF  -.4046  RTF  .9920  CRT  .7351  CRS  -.7013  CST  -.9966 

FOE  5.0162  FRA  6.3637  FC3-4.4077  BSP  16533  SC0  5341.1  R23  .0165  R13  -.9921  LSA  4016.6  MSA  177.6  SSA  12-0 

BOE  2.2174  BRA  2.4602  BC3  2.5065  FSP  -3937  SCI  5330.1  SC2  342.9  THA  J76.44  ELI  3195.9  El2  147.6  ALF  2.66 


359 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  DEC  4 1968  FLIGHT  TIME  198.00  AffffJVAL  CATE  JUN  ZO  1969 

heliocentric  conic  distance  542.448 

RL  147.43  LAL  -.00  LOL  71.91  VL  27.785  CAL  5.87  A7L  86.76  HCA  241  .83  SHA  129.05  ECC  .17471  INC  3.2420  Vl  30.221 

RP  108.95  LAP  -2.86  LOP  313.70  VP  37.522  CAP  4.59  A7P  91.53  TAL  150.06  TAP  31.88  RCA  106.50  APO  151.59  V2  34.78  3 

RC  108.045  OL  21.07  CP  2.82  7Al  44.64  2AP  138.97  ET5  3.74  7AE  131.86  ETE  176.61  7AC  88.63  ETC  166.31  ClP-139.05 

PLANETOCENTRIC  CONIC 

C3  18.897  VHL  4.347  ClA  3J  .63  RAL  21.02  RAD  6567.8  VEL  11.844  PTH  2.10  VHP  3.999  OPA  -2.60  RAP  555.34  ECC  1.3110 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.29 

23  55 

4 

3893.40 

-22.17 

160.73 

249.61 

66.85 

24  59  58 

3293.4 

-25.11 

153.02 

104.71 

3 49 

56 

3152.54 

-22.16 

105.92 

249.61 

66.84 

4 42  29 

2552.5 

-25.10 

98,22 

75.29 

23  55 

4 

3893.40 

-22.17 

160.73 

2A9.61 

66.85 

24  59  58 

5293.4 

-25.11 

153.02 

104.71 

3 49 

56 

3152.54 

-22.16 

105.92 

249.61 

66.84 

4 42  29 

2552.5 

-25.10 

98.22 

110.00 

6 3 

31 

2737.95 

-31.16 

77.63 

253.07 

75.17 

6 49  9 

2138.0 

-32.88 

68.83 

110.00 

2 44 

35 

3355.98 

-13.72 

116.87 

245.02 

58,38 

3 40  31 

2756.0 

-17.80 

110.13 

OIFFERCNTIAL  CORRECTIONS  MI  D -COURSE  £)(ECUt|ON  ACCURACY  0R8IT  OE  TERM  I NAT  ION  ACCURACY 

TOE  2.3204  TRA  2.6347  TC3-2.5031  6AU  .6341  SCT  5542.8  SCR  572.1  SG3  1003.4  ST  3294.7  SR  239.9  SS  2318.1 

ROE  .1731  RRA  -.1595  RC3  .1835  FAU  .08349  RRT  -.3181  RRF  -.3323  RTF  .9919  CRT  .7678  CRS  -.7359  CST  -.9988 

FOE  4.6283  FRA  6.0122  FC3-3.8251  0$P  17354  SC6  5555.2  R23  .0163  R13  -.9919  LSA  4031.5  MSA  181.5  SSA  12.2 

BOE  2.3269  BRA  2.6395  8C3  2.5098  FSP  -3624  SCI  5544.0  SC2  352.7  THA  178.77  ELI  3299.8  EL2  153.5  AlF  3.21 

LAUNCH  DATE  OEC  4 1968  FLIGHT  TIME  200.00  ARRIVAL  DATE  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  548.494 


Rl  147.43 

LAL 

-.00 

LOL  7l  .91 

VL  27.772 

CAL  6.08 

AJt  86.74 

HCA  244.99 

SHA 

128.95 

ECC  .17750 

INC 

3.2603 

VJ 

30.221 

RP  108,94 

LAP 

-2.95 

LOP  316.86 

VP  37,514 

CAP  5.00 

AJP  91.38 

TAl  149.45 

TAP 

54,43 

RCA  106.07 

APO 

151 .84 

V2 

34.784 

RC  110,446 

Cl 

20.73 

CP  2.62 

7AL  43,95 

JAP  141.81 

ETS  3.84 

JAE  130.25 

ETE 

176.81 

JAC  89.00 

ETC 

166.31 

CLP 

-141  .88 

Planetocentric  conic 

- 

C3  19.686 

VHL 

4.437 

OLA  31.55 

RAL  21 .84 

RAO  6567.8 

VEL  11.877 

PTH  2.11 

VHP 

4.193 

OPA  -2.66 

RAP 

355.72 

ECC 

1.3240 

LNCH  A7MTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJHTH 

IN, 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.46 

0 

3 27 

3899.26 

-21 .86 

161 .03 

251.06 

66.66 

8 

27 

3299.3 

'24.83 

153.35 

104.54 

3 

51  58 

3166.00 

-21 .85 

106.80 

251.05 

66.65 

4 

44 

44 

2566.0 

■24.82 

99.12 

75.46 

0 

3 27 

3899.26 

-21 .86 

161 .03 

251 .06 

66.66 

1 

8 

27 

3299.3 

'24.83 

153.35 

• 

104.54 

3 

51  58 

3166. CX7 

-21 .85 

106.80 

251 .05 

66.65 

4 

44 

44 

2566.0 

-24.82 

99.12 

110.00 

6 

8 n 

2743.03 

-31.07 

78.00 

254.63 

74.96 

6 

53 

54 

2143.0 

'32.82 

69.21 

110.00 

2 

46  25 

3370.24 

-13.21 

117.66 

246.53 

58.18 

3 

42 

35 

2770.2 

■17.32 

110.96 

r 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.4224 

TRA 

2.8182 

TC3-2.4868 

BAU  .6560 

SCT  5735.4  SCR 

373.7  SC3  ! 

918.5 

ST  3381.1 

SR 

260.3 

SS 

2208.0 

ROC  .1943 

RRA 

-.1524 

RC3  .1723  FAU  .07498 

RRT 

.2515  RRF  - 

.2641  RTF 

.9916 

CRT  .7904 

CRS 

-.7600 

CST 

-.9988 

FOE  4.2751 

FRA 

5.6758 

FC3-3.2977  BSP  16091 

see  5747.5  R23 

.0142  R13  - 

.9916 

LSA  4042.3 

MSA 

185.1 

SSA 

12.4 

BDE  2.4302 

BRA 

Z.8ZZ5  ec3  2.*9ze  rsp  -sjsj 

SCI  5736.2  SC2 

361.6  THA  179.06 

ELI  3387.4 

El2 

159.1 

ALF 

3.49 

LAUNCH  GATE  OEC  4 1968  FLIGHT  TI>C  202.00  ARRIVAL  DATE  JUN  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  554.511 

Rt  147,43  LAL  -.00  LOL  71.91  VL  27.758  CAL  6.31  A7l  86.72  HCA  248,15  SMA  128.86  ECC  .18056  INC  3.2776  Vl  30.221 

RP  108.94  LAP  -3.04  LOP  320.03  VP  37.505  CAP  5.42  A7P  91.22  TAl  148.00  TAP  36.95  RCA  105.59  APO  152.12  V2  34.786 

RC  112,844  Cl  20.36  CP  2.43  7Al  43.23  7AP  144.45  ETS  3.95  7AE  128.81  ETE  176.97  7AC  89.55  ETC  166.32  ClP-144.52 

Planetocentric  conic 

C3  20.564  VHL  4.535  OLA  31.46  RAL  22,69  RAO  6567.8  VEl  11.914  PTH  2.12  VHP  4.398  OPA  -2.62  RAP  356.27  ECC  1.3384 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
75.70  0 8 28  3904.63  -21.52  161,27  252,58  66.49  1 13  32  3304,6  -24.51  153.63 

104.30  35346  3181.45  -21.51  107.81  252.57  66.47  44647  2581.4  -24.50  100.16 

75.70  0 8 28  3904.63  -21.52  161.27  252.58  66.49  1 13  32  3304.6  -24.51  153.63 

104.30  35346  3181.45  -21.51  107.81  252.57  66.47  44647  2581.4  -24.50  100.16 

110.00  6 13  25  2747.53  -30.99  70.32  256.28  74.79  6 59  12  2147.5  -32.76  69.55 

110.00  2 47  59  3386.54  -12.62  118.55  247.69  57.97  3 44  26  2786.5  -16.77  111.89 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.5188  TRA  3.0055  TC3-2.4531  BAU  .6759  SCT  5907.2  SCR  376.6  SC3  841.3  ST  3452.0  SR  279.4  SS  2103.8 

ROE  .2151  RRA  -.1457  RC3  .1612  FAU  .06720  RRT  -.1894  RRF  -.2004  RTF  .9913  CRT  .8067  CRS  -.7774  CST  -.9988 

FOE  3.9532  FRA  5.3705  FC3-2.8291  BSP  18755  SOB  5919.2  R23  .0121  R13  -.9913  LSA  4047.8  MSA  188.8  SSA  12.5 

BOE  2.5280  BRA  3.0091  8C3  2.4584  FSP  -3062  SCI  5907.6  SC2  369.8  THA  179.31  ELI  3459.4  El2  164.7  AlF  3.74 

LAUNCH  DATE  DEC  4 I960  FLIGHT  TIME  204.00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  560.500 

Rt  147.43  LAL  -.00  UOL  71.91  VL  27.743  CAL  6.56  A7L  86.71  HCA  251.31  SMA  128.75  ECC  .18391  INC  3.2943  Vl  30.221 

RP  108,93  LAP  -3.12  LOP  323.19  VP  37.496  CAP  5.84  A2P  91.06  TAL  148.14  TAP  39.45  RCA  105.08  APO  152.43  V2  34.789 

RC  115.239  CL  19.95  CP  2.27  7Al  42.47  2AP  146.91  ETS  4.07  7AE  127.52  ETE  177.11  ?AC  90.27  ETC  166.33  ClP-146.98 

Planetocentric  conic 

C3  21  .543  VHL  4.641  OLA  31,34  RAL  23.58  RAO  6567.9  VEL  11.955  PTH  2.13  VHP  4.614  OPA  -2.48  RAP  356.98  ECC  1.3545 


LNCH  A7MTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AJMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.98 

0 

14  0 

3909.50 

-21.14 

161.46 

254.18 

66.31 

1 19 

10 

3309.5 

-24.16 

153.85 

104.02 

3 

55  18 

3198.91 

-21.12 

108.95 

254.17 

66.30 

4 48 

37 

2598.9 

-24 . 1 5 

101 .34 

75.98 

0 

14  0 

3909.50 

-21.14 

161.46 

254.18 

66.31 

1 19 

10 

3309.5 

-24.16 

153.85 

104.02 

3 

55  18 

3198.91 

-21.12 

108.95 

254.17 

66.30 

4 48 

37 

2598.9 

-24.15 

101 .34 

IlO.OO 

6 

19  8 

2751 .62 

-30.91 

78.62 

258.03 

74.62 

7 5 

0 

2151  .6 

-32.71 

69.86 

110.00 

2 

49  21 

3404.79 

-11.96 

119.55 

249.10 

57.74 

3 46 

5 

2804.8 

-16.14 

112.93 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  2.6135 

TRA 

3.2018 

TC3-Z.39r5 

BAU  .6919 

SCT  6064.2  SCR 

380.2  SC3 

771 

.9 

ST  3512.8 

SR  297,2  SS 

2008.7 

ROE  .2357 

RRA 

-.1392  RC3  .1502 

FAU  .05975 

RRT 

-.1311  RRF 

-.1403  RTF 

.9908 

CRT  .0187 

CRS  -.7903 

CST 

-.9988 

FDE  3.6670 

FRA 

5.1009 

FC3-2.4010  BSP  19281 

see  6076.1  R23 

.0099  R13  - 

.9908 

LSA  4052.9 

MSA  192.3 

SSA 

12.7 

BOE  2.6241 

BRA 

3.2048 

BC3  2.4022  FSP  -2802 

SCI 

6064.4  SC2 

376.9  TH4  179. 

53 

Eli  3521.2 

El2  170.3 

ALF 

3,97 

360 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  date  OEC  4 1968 

HELIOCENTRIC  CONIC 
RL  147,43  LAL  -.00  LOL  71.91 
RP  108.92  LAP  -3.19  LOP  326.36 
RC  117.630  OL  19.52  OP  2.13 
PLANE TOCEN TRIG  CONIC 
C3  22.633  VHL  4.757  OlA  31 .20 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
76.53  0 20  5 3913.81 

103.67  3 56  31  3218.50 

76.33  0 20  5 3913.81 

103.67  3 56  31  3218.50 

110.00  6 25  17  2755.43 

110.00  2 50  29  3424.88 

OIFFEPENTIAL  CORRECTIONS 
TOE  2.7009  JRA  3.4014  TC3-2.3346 
ROE  .2564  RRA  -.1324  RC3  .1395 
rOE  3.4014  FRA  4.8522  FC3-2.0392 
80E  2.7131  BRA  3.4040  BC3  2.3388 

LAUNCH  DATE  DEC  4 1968 


flight  time  206.00 
DISTANCE  566.457 

VL  27.727  CAL  6.84  A7L  86.69  MCA  254.47  SHA  128.65 
VP  37.487  CAP  6.27  A7P  90.89  TAL  147.44  TAP  41.92 
7AL  41.68  7AP  149.22  ETS  4,20  7AE  126.36  ETE  177.22 


ARRIVAL  DATE  JUN  28  1969 


ECC  .18755  INC  3.3103  VI  30.221 
RCA  104.52  APO  152.77  V2  34.792 
7AC  91.13  Etc  166.35  ClP-149.29 


RAL  24.49 
INJ  LAT 
-20.72 
-20.71 
-20.72 
-20.71 
-30.84 
-11.23 

0AU  .7077 
FAU  .05331 
BSP  19831 
FSP  -2580 


RAO  ^67.9 

VEL  12.001 

PTH  2.14 

VHP  4,841 

OPA  -2.26 

RAP  357.82 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

161.59 

255.85 

66.14 

I 25  19 

3513.8 

-23.77 

110.23 

255.84 

66.13 

4 50  10 

2618.5 

-23.76 

161.59 

255.85 

66.14 

1 25  19 

3313.8 

-23.77 

110.23 

255.84 

66.13 

4 50  10 

2618.5 

-23.76 

78.90 

259.87 

74.48 

7 11  13 

2155.4 

-32.66 

120.65 

250.57 

57.50 

3 47  34 

2824.9 

-15.44 

MID-COURSE  EXECUTION  ACCURACY 
SOT  6200.9  SOR  384.3  S03  708.4 
RRT  -.0769  RRF  -.0845  RTF  .9904 
SOB  6212.8  R23  .0081  R13  -.9904 

SCI  6200.9  SG2  383.2  THA  179.73 

flight  TIME  208.00 


154.01 

102.66 

154.01 
102.66 
70.15 
114.07 

. . __,RACY 

ST  3556.6  SR  3l3.8  SS  1916.1 

CRT  .8276  CRS  -.8000  CST  -.9988 

LSA  4047.4  MSA  195.9  SSA  12.7 

ELI  3566.1  El2  175.6  ALF  4.19 

ARRIVAL  DATE  JON  30  1969 


HELIOCENTRIC  CONIC 
RL  147.43  LAL  -.00 

La  71 .91 

VL  27.711 

DISTANCE  572.380 
CAL  7.13  ATU  86.67  HCA  257.63 

SMA  ; 

RP  108.91 

LAP  -3.25 

LOP  329.53 

VP  37.479 

GAP  6.72 

ATP  90.71 

TAl  146.73 

TAP 

RC  120.015 

GL  J9.07 

GP  2.00 

TAL  40 .88 

TAP  151.39 

ETS  4.35 

TAE  125.32 

ETE  : 

PLANETOCENTRIC  CONIC 
C3  23.848  VHL  4 ,883 

DLA  31.04 

RAl  25.43 

RAO  6568.0 

VEL  12.051 

PTH  2.15 

VHP 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

76,73 

0 26  41 

3917.59 

-20.27 

161.66 

257.59 

65.98 

1 

103.27 

3 57  26 

3240.22 

-20.26 

111.65 

257.58 

65.97 

4 

76.73 

0 26  41 

3917.59 

-20.27 

161.66 

257.59 

65.98 

1 

103.27 

3 57  26 

3240.22 

-20.26 

111.65 

257.58 

65.97 

4 

110.00 

6 31  50 

2759.09 

-30.78 

79.16 

261.78 

74.33 

7 

110.00 

2 51  27 

3446.73 

-10.43 

121 .83 

252.09 

57.26 

3 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

128.53  ECC  .19152  INC  3.3258  VI  30.221 
44.36  RCA  103.92  APO  153.15  V2  34,796 
177.33  2AC  92.13  ETC  166.37  ClP-151.46 

5,079  OPA  -1.98  RAP  358.78  ECC  1.3925 
TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


31  58 
51  26 
31  58 
51  26 
17  49 
48  54 


3317.6 

2640.2 

3317.6 
2640.2 

2159.1 

2846.7 


-23.34 

-23,33 

-23.34 

-23.33 

-32.62 

-14.67 


154. 

104.11 

154.12 
104.11 

70.42 

115.30 


ORBIT  determination  ACCURACY 


TOE  2.7853  TRA  3.6097  TC3-2.2592  BAU  .7215 
ROE  .2770  RRA  -.1253  RC3  .1288  FAU  .04741 
roc  3.1615  FRA  4.6>92  FC3-1 .7212  BSP  20328 
BOE  2.7990  BRA  3.6119  BC3  2.2629  FSP  -2377 


SGT  6322.9  SGR 

388.5  5G3 

651 .0 

ST 

3589.2 

SR 

329.1 

SS 

1829.5 

RRT  -.0259  RRF 

-.032d  RTF 

.9900 

CRT 

.8344 

CRS 

-.8073 

CST 

-.9988 

SG6  6534.8  R23 

.0062  R13 

-.9900 

LSA 

4037.0  MSA 

199.3 

SSA 

12.8 

SGI  €322.9  SG2 

388.4  THA 

179.91 

ELI 

3599.7 

El2 

180.9 

ALF 

4.39 

LAUNCH  DATE  OEC  4 1966 

heliocentric  conic 
RL  147.43  LAL  -.00  LOL  71.91 
RP  108.89  LAP  -3.30  LOP  332.70 
RC  122.394  CL  18.59  CP  1.88 
PLANE TOCEN TR I C CONIC 
C3  25.203  VHL  5.020  ClA  30.86 
LNCH  A7MTH  LNCH  TIME  L- I TIME 
77.19  0 33  48  3920.76 

102.81  3 57  58  3264.21 

77.19  0 33  48  3920.76 

102.81  3 57  58  3264.21 

no. 00  6 38  42  2762.72 

110.00  2 52  15  3470.24 

differential  CORRECTIONS 
TOC  2.8677  TRA  3.8278  TC3-2.1721 
ROE  .2979  RRA  -.1177  RC3  .1183 
FOE  2.9454  FRA  4.4294  FC3-1 ,4428 
BOE  2.8832  BRA  3.8297  BC3  2.1753 

LAUNCH  DATE  DEC  4 1968 


flight  time  210.00 


ARRIVAL  CATE  JUL  2 1969 


DISTANCE  578.268 

VL  27.694  GAL  7.45  A7L  86.66  HCA  260.80  SMA  128.42  ECC  .19583  INC  3.3410  VI 

VP  37.471  CAP  7.17  A7P  90.53  TAL  146.00  TAP  46.79  RCA  103.27  APO  153.57  V2 


7AL  40.05  7AP  153.44  ETS  4.52  ?AE  124.39  ETE  177.42  TAC 


30.221 
34.800 

93.24  ETC  166.39  CLP-1S3.50 


RAL  26.39 
INJ  LAT 
-19.79 
-19.77 
-19.79 
-19.77 
-30.71 
-9,56 

BAU  .7329 
FAU  .04200 
BSP  20770 
FSP  -2191 


VEL  12.107 

PTH  2.17 

VHP  5.329  OPA  -1.62 

RAP  359.85 

ECC  1.4148 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

259.40 

65.82 

1 39  9 

3320.8 

-22,88 

154,17 

259.39 

65.81 

4 52  22 

2664.2 

-22.87 

105. 7? 

259.40 

65.82 

1 39  9 

3320.8 

-22.88 

154.17 

259.39 

65.81 

4 52  22 

2664  .2 

-22.87 

105.72 

263.78 

74,19 

7 24  44 

2162.7 

-32,57 

70.70 

253. 6iJ 

57.02 

3 50  5 

2870.2 

-13.84 

116.61 

INJ  LONG 
161.67 
113.23 
161.67 
113.23 
79.42 
123.10 

MID-COURSE  tyiCUUON  ACCURACY 
SCT  6431.8  SCR  392.6  SC3 
RRT  ,0226  RRF  .0180  RTF 
SOB  6443.8  R23  -.0045  RI3 
SCI  6431.8  SC2  392.5  THA 

flight  time  212.00 


C»eiT  determination  ACCURACY 


599.1 

ST 

3612.1 

SR 

343.2 

SS 

1748.7 

.9896 

CRT 

.8395 

CRS 

-.8130 

CST 

-.9989 

.9896 

LSA 

4022.7 

MSA 

202.6 

SSA 

12.8 

.08 

Eli 

3623.6 

El2 

185.9 

ALF 

4.57 

ARRIVAL  DATE  JUL  4 1969 


HELIOCENTRIC  CONIC 

RL  147.43  LAL  -.00  LOL  71.91  VL  27.677 

RP  108.88  LAP  -3.34  LOP  335.87  VP  37.463 

RC  124.766  CL  18.09  CP  1.78  7AL  39.20 

PLANETOCENTRIC  CONIC 

C3  26.715  VHL  5.169  OlA  30.66  RAL  27.37 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
77.72  0 41  31  3923.07  -19.27 

102.28  3 58  2 3290.72  -19.25 

77.72  0 41  31  3923.07  -19.27 

102.28  3 58  2 3290.72  -19.25 

110.00  6 4 5 50  2766.44  -30.64 

110.00  2 52  53  3495.35  -8.63 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9481  TRA  4.0569  TC3-2.0763  BAU  .7426 
ROE  .3188  RRA  -.1095  RC3  .1079  FAU  .03708 

FOE  2.7495  FRA  4.2503  FC3-1 .2016  BSP  21181 

BOE  2.9652  BRA  4 .0583  0C3  2.0791  FSP  -2022 


DISTANCE  584.115 

GAL  7.79  47L  86.64  HCA  263.96  SMA  128.30  ECC  .20051  INC  3.3559  vi  30.221 
GAP  7.64  ATP  90.35  TAL  145.25  TAP  49.21  RCA  102.57  APO  154.02  V2  34.805 
TAP  155,37  ETS  4.70  7AE  123.55  ETE  177.51  TAC  94.46  ETC  166.41  ClP-155.43 


RAO  6568.1  VEL  12.169  PTH  2.18  VHP  5.592 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

161.59  261.27  65.67  1 46  54 

114.97  261.26  65.66  4 52  53 

161.59  261.27  65.67  1 46  54 

114.97  261.26  65.66  4 52  53 

79.69  265.86  74,05  7 31  57 

124.45  255.26  56.79  3 5l  9 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6528.3  SCR  396.6  SG3  552.1 

RRT  .0686  RRF  .0655  RTF  .9891 

see  6540.4  R23  -.0028  R13  .9891 

SCI  6528.4  SG2  395.6  THA  .24 


DPA  -1.21  RAP  1.02  ECC  1.4397 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3323.1  -22.39  154.13 

2690.7  -22.37  107.50 

3323.1  -22.39  154.13 

2690.7  -22.37  107.50 

2166.4  -32.52  70.98 

2895.4  -12.94  118.00 

OR0IT  DETERMINATION  ACCURACY 

ST  3625.4  SR  356.0  SS  1673.0 

CRT  .8434  CRS  -.8174  CST  -.9989 

LSA  4003.3  MSA  205.8  SSA  12.8 

ELI  3637.9  El2  190.6  AlF  4.75 


361 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CAT£  DEC  4 1960 


Flight  time  2I4. do 


arrival  cate  JUL  6 J969 


HELIOCENTRIC  CONIC 


Cl STANCE  569,920 


RL  147.43 

LAL 

-.00 

LOL  7l .91 

VL  27.659 

GAL  8.16 

A7L  86.63 

MCA 

267.13 

SMA 

128.17 

ECC  .20559 

INC  3.3706’ 

VI 

30.22J 

RP  109.96 

LAP 

-3.37 

LOP  339.04 

VP  37.455 

GAP  8.13 

A7P  90.17 

tal 

144.48 

TAP 

51.61 

RCA  101 .82 

APC  154.53 

V2 

34.811 

RC  127.129 

GL 

17.59 

GP  ! .68 

7Al  38.35 

7AP  157.21 

ETS  4.91 

7AE 

122.79 

ETE 

177.60 

ZAC  95.77 

ETC  166.42 

CLP 

-157.26 

PLANETOCENTRIC  CONIC 

C3  29.406 

VHL 

5.330 

CLA  30.45 

RAl  28.36 

RAO  6568.1 

VEt  12.239 

PTH 

2.20 

VHP 

5.868 

OPA  -.75 

RAP  2.27 

ECC 

I .4675 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.32 

0 

49  49 

3924 . 52 

-18. 7J 

161.44 

263.19 

65.53 

I 

55  14 

3324.5 

-21.85 

154.01 

101 .69 

3 

57  36 

3319.84 

-18.70 

116.99 

263.19 

65.52 

4 

52  56 

2719.8 

-21 .84 

109.46 

79.32 

0 

49  49 

3924.52 

-18.71 

161.44 

263.19 

65.53 

1 

55  14 

3324.5 

-21 .95 

154.01 

101 .69 

3 

57  36 

3319.84 

-18.70 

116.99 

263.19 

65.52 

4 

52  56 

2719.8 

-21 .94 

109.46 

110.00 

6 

53  13 

2770,36 

-30.57 

79.97 

268.01 

73.89 

7 

39  24 

2170.4 

-32.47 

71  .27 

110.00 

2 

53  23 

3521 .99 

-7.63 

125.97 

256.92 

56.58 

3 

52  5 

2922 .0 

-11.97 

119.46 

OIFFEReNTUL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  OETERMINATION  ACCURACY 


TOC 

3.0315 

TRA 

4.3019 

TC3-i.9675 

Bau 

-7491 

SG^T  6617  .0  SCR 

400.2 

SC3 

510.0 

ST 

36J5.2 

SR 

367.5 

S5 

1604.9 

ROE 

.3401 

RRA 

-.1004 

RC3  .0979 

FAU 

.03237 

RRT  .1139  RRF 

.1119 

RTF 

.9996 

CRT 

.8464 

CRS 

-.8210 

CST 

-.9989 

FOE 

2.5770 

FRA 

4 .0937 

FC3  -.9964 

BSP 

21463 

SOB  6629.9  R23 

-.ODll 

R13 

.9896 

LSA 

5985.2  MSA 

208.7 

S5A 

12.9 

BOE 

3.0505 

BRA 

4.3030 

8C3  1.9699 

rsp 

-1959 

SCI  6619.0  SC2 

397.6 

tma 

.40 

ELI 

3649.5 

EL2 

195.0 

ALF 

4.90 

LAW4CH  DATE  DEC  4 196B 


FLIGHT  TIME  216.00 


ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 


DISTANCE  595.676 


RL  147.43 

LAL 

-.00 

LOL  71.91 

VL  27.640 

gal  9.56 

AZL  96.61 

HCA  270,29  SMA 

128.05 

ECC  :2iii0 

INC 

3.3853 

VI  30.221 

RP  1^.94 

LAP 

-3.39 

LOP  342.21 

VP  37.447 

GAP  8.64 

A7P  99.99 

TAl  143.71 

TAP 

54.00 

RCA  101.02 

APO 

155.08 

V2  34.818 

RC  129.491 

CL 

17.05 

GP  1 .60 

7AL  37,48 

ZAP  158.96 

ETS  5.14 

ZAE  122.10 

ETE 

177.68 

ZAC  97.16 

ETC 

166.43 

CLP-159 .02 

PLANETOCENTRIC  CONIC 

C3  30.300 

VHL 

5.505 

OLA  30.22 

RAl  29,35 

RAD  6568.2 

VEL  12.316 

PTH  2.22  VHP 

6. 

.158 

DPA  -.24 

RAF 

3.59 

ECC  1.4987 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.99 

0 

58  49 

3924.66 

-18.12 

161.16 

265.19 

65.40 

2 

4 

14 

3324.7 

2i  .29 

153.79 

101 .01 

3 

56  32 

3352.01 

-18.11 

119.00 

265.17 

65.39 

4 

52 

24 

2752.0 

'21 .27 

111.61 

79.99 

0 

58  49 

3924.66 

-19.12 

161 .16 

265.19 

65.40 

2 

4 

14 

3324.7 

'21  .29 

153.79 

101 .01 

3 

56  32 

3352.01 

-19.11 

119.00 

265.17 

65.39 

4 

52 

24 

2752.0 

'21 .27 

111.61 

no. 00 

7 

0 47 

2774.56 

-30.49 

80.27 

270.22 

73.73 

7 

47 

2 

2174.6 

- 

32.41 

71  .58 

ilo.oo 

2 

53  44 

3550.11 

-6.57 

127.36 

259.62 

56.39 

3 

52 

55 

2950.1 

- 

-10.95 

121 .00 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  3.1104 

TRA 

4.5565 

TC3-1 .8579 

BAU  ,7534 

SGT  6692.4  SGR  403.5  SG3  471  .3 

ST  3632.7 

SR 

377.7 

SS  1558.8 

ROE  .3615 

RRA 

-.0903  RC3  .0880 

FAU  *02628 

RRT  . 

.1567  RRF 

.1557  RTF  , 

.9862 

CRT  .9486 

CRS 

-.8237 

CST  -.9989 

FDE  2.4164 

FRA 

3.9497  FC3  -.^80 

BSP  21912 

$06  6704.5  R23 

.0004  Rt3  . 

.9882 

LSA  3957.5 

MSA 

211 .4 

55A  12.7 

BOE  3.1313 

BRA 

4.5574 

BC3  1.8600 

FSP  -1721 

SGI  6692.7  SG2  399.5  THA 

.54 

ELI  3646.9 

EL2 

199.1 

ALF  5.06 

LAUNCH  DATE  DEC  4 1966 


Flight  time  ?i6,oo 


arrival  date  JUL  ID  1969 


HELIOCENTRIC  CONK 


DISTANCE  601.379 


RL  147.43 

LAL 

-.00 

LOL  71.91 

VL  27.621 

gal  8.99 

A7L  86.60 

HCA 

273.46 

SMA 

127,92 

ECC  .21708 

INC 

3.4000 

VI 

30.221 

RP  t08*62 

LAP 

-3.39 

LOP  345.38 

VP  37.440 

GAP  9.’j7 

A7P  89.79 

TAL 

142.93 

TAP 

56.39 

RCA  100.15 

APO 

155.69 

V2 

34,825 

RC  131.823 

GL 

16.51 

GP  1.52 

ZAL  36.61 

ZAP  160.64 

ETS  5. 41 

7AE 

121 .47 

ETE 

177.76 

ZAC  98.62 

ETC 

166.43 

CLP 

-160.69 

PLANETOCENTRIC  CONIC 

C3  32.426 

VHL 

5.694 

OLA  29.97 

RAL  30.35 

RAO  6568.3 

VEL  12.402 

PTH 

2.24 

VHP 

6.465 

OPA  .31 

RAP 

4.98 

ECC 

1.5336 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

TNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.76 

1 

8 35 

3923.28 

-17.50 

160,76 

267.22 

65.28 

2 

13  58 

3323.3 

•20.69 

153.41 

100.24 

3 

54  43 

338T.^ 

-17.48 

121.34 

267.21 

65.27 

4 

51  11 

2787.5 

-20.67 

1 14 .00 

79.76 

1 

8 35 

3923.28 

-17.50 

160.76 

267.22 

65.28 

2 

13  58 

3523.3 

•20.69 

153.41 

100.24 

3 

54  43 

5387.47 

-17.48 

121.34 

267.21 

65.27 

4 

51  11 

2787.5 

■20.67 

114.00 

110.00 

7 

8 30 

2779.11 

-30.40 

80.60 

272.50 

73.56 

7 54  50 

2179.1 

- 

32,55 

71  .92 

110.00 

2 

53  58 

3579.64 

-5.46 

128.91 

260.35 

56.20 

3 

53  38 

2979.6 

-9.86 

122.59 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  accuracy 


TOE 

3.1902 

TRA 

4.8272 

TC3-1 .7423 

BAU 

.7560 

SGT  6758.2 

SGR 

406.4  SC3 

436.2 

ST 

3624.4  SR 

386.6 

SS 

1477.7 

ROE 

.3833 

RRA 

-.0791 

RC3 

.0785 

FAU 

.02449 

RRT  .1985 

RRF 

.1984  RTF 

.9879 

CRT 

.8502  CRS 

-.8259 

CST 

-.9990 

FOE 

2.2719 

FRA 

3.8218 

FC3  -.6540 

BSP 

22116 

SOB  6770.4 

R23 

.0017  R13 

.9879 

LSA 

3927.3  MSA 

213.8 

SSA 

12.6 

BOE 

3.2132 

BRA 

4 .8278 

BC3  1 

1.7440 

FSP 

-1593 

SGI  6758.7 

SG2 

398.3  THA 

.69 

EU 

3639.3  EL2 

202.7 

ALF 

5.20 

LAUNCH  DATE  DEC  4 1969 


flight  time  220.00 


ARRIVAL  DATE  JUL  12  1969 


HELIOCENTRIC  CONIC 


DISTANCE  607.021 


RL  147.43 

LAL 

-.00 

LOL 

71 ,91 

VL  27.602 

GAL  9.46 

AZL  86.59 

HCA  276.63 

SMA  127.79 

ECC  .22358 

INC 

3.4146 

VJ 

30.221 

RP  108.79 

LAP 

-3.39  LOP  348.56 

VP  37.433 

GAP  9.72 

AZP  89.61 

tal  142.14 

TAP  58.77 

RCA  99.22 

APO 

156.36 

V2 

34.633 

RC  134.153 

GL 

15,95 

GP 

1.46 

ZAL  35.74 

ZAP  162,25 

ETS  5.70 

ZAE  120.88 

ETE  177.83 

ZAC  100.15 

ETC 

166.42 

CLP 

-162.31 

PLANETOCENTRIC  CONIC 

C3  34.817 

VHL 

5.901 

OLA 

29.70 

RAL  31,34 

RAD  6568.4 

VEL  12.498 

PTH  2.26 

VHP  6.789 

OPA  .89 

RAP 

6.43 

ECC 

1.5730 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.64 

1 

19  18 

3919.65 

-16.85 

160.17 

269.30 

€5.17 

2 24 

37 

3319.6 

- 

•20.05 

152.8? 

99.36 

3 

51  56 

34^7.00 

-16.83 

123.96 

269.29 

€5.16 

4 49 

3 

2827.0 

'20.04 

116.65 

100.00 

4 

25  23 

3320.04 

-19.47 

117.26 

270.53 

66.86 

5 20 

43 

2720.0 

22.43 

109.71 

iOO.OO 

3 28  31 

3501 

.83 

-14.24 

128.23 

268.00 

63.44 

4 26 

53 

2901 .8 

- 

•17.70 

121 .14 

110*00 

7 

16  20 

2784 

.10 

-30.30 

80.95 

274 .84 

73.37 

8 2 

44 

2164.1 

32.28 

72.30 

110*00 

2 

54  4 

3610 

.54 

-4.29 

130.54 

262.13 

56.05 

3 54 

14 

3010.5 

-8.71 

124.25 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  3.2710 

TRA 

5.1146 

TC3-I 

.6227 

BAU  .7560 

SGT  6815.1  SCR  408.8  SG3  404.2 

ST  3610.2 

SR 

394.2 

SS 

1421  .1 

ROE  .4053 

RRA 

-.0667 

RC3 

.0696 

FAU  *02101 

RRT  , 

.2392  RRF 

.2398  RTF  . 

.9875 

CRT  .8513 

CRS 

-.8276 

CST 

-.9990 

FDE  2.1413 

FRA 

3.7082  FC3  - 

.5225 

BSP  22394 

SGB  6827.3  R23 

.0028  R13  . 

.9875 

LSA  3893.8 

MSA 

215.8 

SSA 

12.5 

BOE  3.2960 

BRA 

5.1150  8C3  1 

.6242 

FSP  -1477 

SCI  6815.8  SG2  396.9  THA 

.83 

ELI  3625.8 

EL2 

205.9 

ALF 

5.33 

362 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL.  4,  1968-69  i 


LAUNCH  CATE  DEC  5 1966 

HELIOCENTRIC  CONIC 
RL  147,41  LAL  -.00  LOL  7?. 93 

RP  107.53  LAP  1.66  LOP  109.99 

RC  64.254  GL  ?.51  CP  -»24 

PLANE TOCENTRIC  CONIC 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

OIFFERENTIAL  CORRECTIONS 


flight  time  70.00 


ARRIVAL  CATE  FE8  13  1969 


VHL 

17, 

.755 

OLA  5.85 

RAL  7.21 

RAO  6571  .1 

LNCH  ■ 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

6 

10 

44 

2976.74 

-28.10 

94.74 

19 

36 

12 

5256.35 

26.82 

237.23 

7 

34 

51 

2705.44 

-29.70 

74.90 

20 

54 

46 

5002.88 

28.40 

218.29 

8 

49 

26 

2472.02 

-54.04 

57.48 

21 

56 

41 

4809.07 

32.68 

202.69 

DISTANCE  130.312 

VL  16.165  GAL  27.77  A7L  66.86  MCA  37.10  SMA  66.21  tCC  .76196  INC  3.1165  VI  30.22  5 

VP  30.462  gap  '49.96  A2P  67.51  TAL  171.20  TAP  206.30  RCA  16.60  APO  153.63  V2  35.243 

7AL  64.02  7AP  33.92  ETS  176.35  7A£  133.72  ET£  166.57  7AC  59.69  ETC  162.02  CLP  33.92 

VEL  20.693  PTH  3.19  VHP  26.021  OPA  -16.73  RAP  327.40  ECC  6.1679 

INJ  RT  ASC 
273.97 
267.91 
274.09 
267.61 
274.39 
266.71 

HIO-COURSE  EXECUTION  ACCURACY 

631.7  SGR  454.2  SG3  24.9 
-.0293  RRF  .0256  RTF  -.6246 

947. 7 R23  .0003  R13  .6246 

831.9  SG2  453,9  THA  176.70 


INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.35 

7 0 21 

2376.7 

-28.31 

86.06 

00.54 

21  3 48 

4656.3 

25.23 

226.92 

66.45 

8 19  57 

2105.4 

-29.88 

66.10 

80.25 

22  18  9 

4402.9 

26.76 

209.67 

86.71 

9 30  36 

1072.0 

-34.12 

46.24 

79.37 

23  16  50 

4209.1 

30.87 

193.94 

ORBIT  Oe TERMINATION  ACCURACY 


TC3 

-.1115 

BAU 

.4720 

SOT 

RC3 

-.0104 

FAU 

.01143 

RRT 

FC3 

-.0314 

BSP 

2003 

SOB 

BC3 

.1120 

FSP 

-51 

SGI 

'tAUNCH  DATE  DEC  5 1966 


HELIOCENTRIC  CONIC 

RL  147.41  LAL  -.00  LOL  72.93  VL  16.941 

RP  107.51  LAP  2.04  LOP  113.23  VP  30.906 

RC  82.063  GL  2.61  CP  -.24  7AL  62.70 

Plane  TOCENTRIC  conic 
C3  268.974  VHL  16.999  OLA  6.65  RAt 


flight  time  72,00 
DISTANCE  135.649 

GAL  26.46  A7l  66.65  HCA  40.35  SMA 

GAP  -47.72  ATP  67.60  TAU  170.31  TAP 

ZAP  32.36  ETS  178.41  7AE  133.72  ETE 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 

9 

5 

2991 .63 

-28.03 

95.82 

90.00 

19 

46 

45 

5220.75 

26.39 

254.71 

100.00 

7 

33 

35 

2719.05 

-29.64 

75.91 

100.00 

21 

4 

56 

4968.56 

27.98 

215.83 

110.00 

8 

49 

5 

2482.80 

-34  .00 

58.32 

110.00 

22 

5 

56 

4777.57 

32.26 

200.33 

8.33  RAC  6571.7  VEL  20.255  PTH  3.15  VHP  26.992 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
274.70  85.81  6 58  56 

267.88  79.35  21  13  46 

274.83  85.92  8 18  54 

267.54  79.02  22  27  44 

275.19  86.22  9 30  26 

266.54  76.03  23  25  33 

MID-COURSE  EXECUTION  ACCURACY 
SGT  670.3  SGR  459.7  SC3  26.9 


ST 

345.3 

SR 

408.4 

CRT 

.7111 

CRS 

.7782 

LSA 

593.8 

MSA 

223.5 

ELI 

496.0 

El2 

199.9 

ARRIVAL 

DATE 

ECC 

.75537 

INC 

3.1463 

RCA 

21.45 

APO 

153.91 

tac 

61  .34 

ETC 

162.39 

OPA 

-16.20 

RAP 

329.09 

PO  CST  TIM 

INJ 

2 LAT 

FEB  15  1969 


V2 


30.225 

35.247 

32.36 


2391 .6 

4620.7 
2119.1 

4566.6 

1662.8 

4177.6 


-28.32 

24.65 

-29.89 

26.18 

-34.15 

30.27 


87,17 
226.47 
67.11 
207,49 
49.06 
191 .66 


differential  CORRECTIONS 
TOE  -.8684  TRA-2.J0J2  TC3  -.1189  BAU  .4616 

ROE-1. 2i22  RRA  ,6094  RC3  -.0118  FAU  .01146  RRT  -.0290  RRT 

FOE  .3930  FRA  .7566  FC3  -.0344  BSP  2153  SGB  984.3  R23 

BOe  1.4912  BRA  2.1878  BC3  .1195  FSP  -56  SGI  870.5  SG2 


.0256  RTF  -.6435 
.0003  R13  .6435 

459.4  THA  178.76 


ORBIT  DETERMINATION  ACCURACY 
ST  362.7  SR  413.3  SS  357.4 

CRT  .7094  CRS  .7790  CST  .9930 

LSA  614.1  MSA  229.7  SSA  14.2 

ELI  509.2  EL2  207.5  ALF  50.22 


LAUNCH  DATE  DEC  5 1966 


HELIOCENTRICCONIC 


RL 

147.41 

LAL 

-.00 

LOL 

RP 

107.50 

LAP 

2.19 

LOP 

RC 

79.867 

CL 

3.11 

GP 

PLANE TOCENTRIC  CONIC 

C3 

265.052 

VHL 

16.280 

Ola 

-.25 


flight  TIME  74.00 
DISTANCE  141.504 

VL  17.670  gal  25.27  A7L  66.83  HCA  43.60  SMA  69.16 

VP  31.315  CAP  -45.60  A7P  67.70  TAL  169.42  TAP  213.01 

7Al  61.42  TAP  30.68  ETS  176.47  7AE  133.60  ETC  167.43 


ARRIVAL  DATE  FEB  17  1969 


RAL  9.39  RAD  6571 


LNCH  A7MTN 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

6 7 

15 

3005.76 

-27.96 

96.85 

90.00 

19  57 

5 

5164.79 

25.92 

232.19 

100.00 

7 32 

10 

2731 .90 

-29.57 

76.86 

100.00 

21  14 

52 

4933.88 

27.50 

213.36 

110.00 

6 48 

34 

2492.82 

-33.95 

59.10 

110.00 

22  14 

58 

4745.72 

31.79 

197.97 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6749  TRA-2.1215  TC3  -.1269 
ROE-1.1733  RRA  .5871  RC3  -.0134 

FOE  .4090  FRA  .7641  FC3  -.0377 

BOE  1.4636  BRA  2.2012  BC3  .1276 

munch  date  dec  5 1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.49  LAP  2.33  LOP  119.73 

RC  77.721  GL  3.43  CP  -.26 

Plane  TOCENTRIC  ccnic 


90.00  6 5 15 

90.00  20  / 13 

100.00  7 30  34 

100.00  21  24  35 

110.00  8 47  53 

110.00  22  23  46 

OIFFERENTIAL  CORRECTIONS 
TDE  -.8091  TRA-2.1491  TC3  -.1364 

ROE-1.1341  RRA  .5646  RC3  -.0150 

FOE  .4262  FRA  .8130  FC3  -.0412 

BOE  1.4411  BRA  2.2220  BC3  .1372 


BAU  .4522 
FAU  .01154 
BSP  2233 
FSP  -6l 


MI0‘ 

SGT 

RRT 

SOB 

SC] 


5 VEL  19.656  PTH  3,12  VHP  25.996 
INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 
275.33  05.30  6 57  21 

267.80  78.17  21  23  30 

275.48  85.43  8 17  42 

267.42  77.80  2237  6 

275,88  85.76  9 30  6 

266.31  76.70  23  34  3 

COURSE  EXECUTION  ACCURACY 

912.4  SGR  464.5  SG3  29.1 

-.0278  RRF  .0250  RTF  -.6617 
1023.a  R23  -.0001  R13  .6616 

912.5  SG2  464.3  THA  176.90 

FLIGHT  TIME  76.00 


.72862 

INC 

3.1723 

VI 

30.225 

24.16 

APO 

154.14 

V2 

35.251 

63.01 

ETC 

162.75 

CLP 

30.67 

L -15.64 

RAP 

330.60 

ECC 

5.3621 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2405.6 

-26.31 

66.20 

4564.6 

24.02 

224.03 

2131 .9 

■29.69 

66.07 

4333.9 

25.54 

205 . 1 1 

1692.6 

'34.17 

49.66 

4145.7 

29.63 

169.42 

ORBIT  DETERMINATION  ACCURACY 


DISTANCE  147.272 

VL  16.354  GAL  24,14  A7L  86.80  HCA  46.84  SHA  90.66 

VP  31.709  GAP  -43.59  ATP  87,81  TAL  168.54  TAP  215.38 

TAL  60.20  TAP  29.39  ETS  170.53  7AE  133.95  ETE  187.89 


RAL  10.41  RAO  6571.4  VEL  19.093  PTH 


L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

3019.16 

-27.88 

97.82 

275.86 

84.82 

5148.42 

25.38 

229.66 

267.65 

77.01 

2743.99 

-29.50 

77,75 

276.02 

84.96 

4890.82 

26.97 

210.89 

267.24 

76.60 

2502.08 

-33.90 

59.82 

276.46 

85.34 

4713.50 

31.26 

195.60 

266.02 

75.40 

3.08  VHP  25.038 
INJ  TIME 
6 55  35 

21  33  1 

8 16  18 

22  46  14 
9 29  35 

23  42  20 


ST 

382.1  SR 

417.6 

SS 

373.6 

CRT 

.7084  CRS 

.7799 

CST 

.9926 

LSA 

636.0  MSA 

235.5 

SSA 

14.4 

ELI 

523.6  EL2 

215.1 

alf 

46.56 

arrival 

DATE 

FEB 

19  1969 

ECC 

.70245  INC 

3.1954 

VI 

30.225 

RCA 

26.98  APO 

154.35 

V2 

35.254 

tac 

64.70  ETC 

163.09 

CLP 

29.39 

OPA 

-15.06  RAP 

332.52 

ECC 

5.0029 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2419.2 

4548.4 

2144.0 
4296 ,8 

1902.1 

4113.5 


-2a. 30 
23.34 
-29.89 
24.86 
-34.18 
28.94 


89.16 
221 .56 
68.97 
202.73 
50.59 
187.17 


BAU  .4461  SGT  961.2  SCR  468.7  SG3  3l  ,4 

FAU  .01157  RRT  -.0248  RRF  .0237  RTF  -.6791 

BSP  2141  SGB  1069.4  R23  -.0016  R13  .6792 

FSP  -65  SGI  961.3  SC2  460.5  THA  179.09 


ORBIT  DETERMINATION  ACCURACY 


ST 

405.1 

SR 

421  .4 

SS 

391  .3 

CRT 

.7092 

CRS 

.7610 

CST 

.9926 

LSA 

660.7 

MSA 

240.9 

SSA 

14.7 

Eli 

540.5 

El2 

222.7 

ALF 

46.59 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


I.AUNCH  CATC  DEC  5 19€a 


Flight  time  7a. 00 


arrival  cate  FEB  21  1969 


heliocentric  conic 

RL  147.41  LAL  -.00  LOl  72.93  VL  IB. 996 

RP  107.4a  LAP  2.47  lOP  122.97  vP  32.06a 

RC  75.571  CL  3.76  GP  -.27  7Al  59.03 

PLANE TOCENTRIC  CONIC 


distance  153.136 

CAL  23.07  A7l  66.76  MCA  50.09  5HA  92.17  ECC  .67635  INC  3.2162  VI  30.225 

CAP  -41.67  A7P  67.94  TAL  167.67  TAP  2l7.76  RCA  29.63  APO  154.51  V2  35.256 

7aP  27.92  ETS  176.59  7A£  134.19  ETE  166.37  7AC  66.42  ETC  163.42  CLP  27.92 


C3  223.247 

VHL 

14.941 

ClA  6.96 

RAL  11.36 

RAO  6571. 

,3  VEL  16.562 

PTH  3.05 

VHP  24 

.107 

OPA 

-14.46 

RAP  334.26 

ECC  4.6741 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 

3 4 

3031 .77 

-27.60 

96.74 

276.26 

64.37 

6 53 

36 

2431  .6 

-26.29 

90.10 

90.00 

20 

17  7 

5111 .61 

24.60 

227.12 

267.45 

75.67 

21  42 

16 

4511.6 

22.61 

219.13 

100.00 

7 

26  47 

2755.29 

-29.43 

76.56 

276.46 

64.53 

6 14 

43 

2155.3 

-29.66 

69.61 

100.00 

21 

34  4 

4663.32 

26.39 

206.41 

266.99 

75.42 

22  55 

6 

4263.3 

24.13 

200.34 

110.00 

6 

47  1 

2510.52 

-33.65 

60.46 

276.94 

64.95 

9 26 

51 

1910.5 

-34.16 

51  .25 

110.00 

22 

32  21 

4660.66 

30.67 

193.24 

265.67 

74.11 

23  50 

21 

4060.9 

26.19 

184 .92 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCUPACV 

TOE  -.6166 

TRA> 

'2.0914 

TC3  -.1311 

BAU  .3945 

SCT 

954.6  SCR 

472.5  SC3 

33.7 

ST 

397.6 

SR  424.9 

SS  401.3 

ROE-1.0959 

RRA 

.5406 

RC3  -.0171 

FAU  ,01207 

RRT 

-.0410  RRF 

.£^74  RTF  - 

.6969 

CRT  .6904 

CRS  .7796 

CST  .9900 

FOE  .4339 

FRA 

.6326 

FC3  -.0468 

BSP  4063 

see 

1065.1  R25 

.0105  R13 

.6969 

LSA 

i 662.1 

MSA  247.0 

SSA  14.4 

BOE  1.3660 

BRA 

2.1601 

8C3  .1322  FSP  -69 

SCI 

954.6  SC2 

472.0  THA  176,46 

Eli 

' 535.3 

El2  226.3 

AlF  47.75 

CAONCH  DATE  DEC  5 1966 


Flight  time  eo.oo 


ARRIVAL  DATE  FE6  23  1969 


HELIOCENTRIC  CONIC 
Rl  147.41  LAL  -.00  LOL  72.93 

RP  107.46  LAP  2.59  LOP  126.22 

RC  73.439  CL  4.11  CP  -.26 

PLANETOCENTRJC  CONIC 


distance  I59.no 

VL  19.599  CAL  ^.06  A^  ^.76  MCA  53.34  SNA  93.69  ECC  .65072  INC  3.2351  VI  30.225 

VP  32.450  CAP  -39.65  ATP  66.07  TAl  166.61  TAP  220.15  RCA  32.72  APO  154.65  V2  35.256 

7AL  57,91  7aP  26.46  ETS  176.64  7AE  134.51  ETE  166.69  7AC  66.15  ETC  163.73  CLP  26.47 


C3  205.042 

VHL  14.3)9 

DLA  9.73 

RAL  12.30  RAO  6571.1 

VEL  16.065 

PTH  3.01 

VHP  23.209 

OPA  -13.64 

RAP  336.00 

ECC  4.3745 

LNCH  ATMTH 

lnch  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 0 42 

3043.79 

-27.71 

99.61 

276.60 

63.94 

€ 51  26 

2443.6 

-26.26 

90.96 

90.00 

20  26  51 

5074.30 

24.15 

224.56 

267.19 

74.75 

21  51  26 

4474.3 

21  .62 

216.66 

100.00 

7 26  50 

2765.96 

'29.36 

79.37 

276.60 

64.12 

6 12  56 

2166.0 

-29.67 

70.60 

100.00 

21  43  24 

4627.34 

25.75 

205.93 

266.70 

74.27 

23  3 5l 

4227.3 

23.34 

197.96 

110.00 

6 45  59 

2JJ8.3I 

-33.61 

6J  .00 

277.31 

64.60 

9 27  57 

1916.3 

-34.16 

51  .65 

110.00 

22  40  45 

4647.77 

3O;03 

J90.00 

265.27 

72.65 

23  56  13 

4047.6 

27.39 

162.66 

differential  CORRECTIONS 
TOC  -.6706  TRA-2.1553  TC3  -.1473 

ROE-1.0563  RRA  .5161  RC3  -.0190 

rot  .4564  FRA  .6669  FC3  -.0504 

0OE  1.3666  6RA  2.2167  BC3 


BAU  .4071 
FAU  .01194 
BSP  3110 
.1465  FSP  -65 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1031. 9 SCR  475.2  SC3  36.5 

RRT  -.0263  RRf  .0233  RTF  -.7134 

see  1136.1  R23  .0023  R13  .7134 

SCI  1032.0  SC2  475.0  THA  179.05 


C3RBIT  DETERMINATION  ACCURACT 
ST  436.4  SR  427.3  SS  423.1 

CRT  .7006  CRS  .7621  CST  .9914 

LSA  699.1  MSA  251 .3  5SA  14.9 

ELI  563.3  EL2  236.2  AlF  44.15 


LAUNCH  DATE  DEC  5 1966 


Flight  time  62.00 


ARRIVAL  date  FE6  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  165.172 


RL  147.41 

LAL 

-.00 

LOL 

72.93 

VL  20.166 

CAL  21.10 

ATL  86.75 

HCA 

56.59 

SHA 

95.20 

ECC  .62555 

INC 

3.2525 

VI 

30.225 

RP  107.46 

LAP 

2.71 

LOP  129.47 

VP  32.797 

CAP  -36.12 

ATP  66.21 

TAL 

165.96 

TAP  222.55 

RCA  35.65 

APO 

154.76 

V2 

35.259 

RC  71.326 

CL 

4.46 

OP 

-.26 

TAl  56.65 

tap  25.05 

ETS  176.69 

TAE 

134.92 

ETE 

169.43 

TAC  69.91 

ETC 

164.03 

CLP 

25.04 

PLAN&TOCENTRIC  CONIC 

C3  166.362 

VHL 

13.724 

DLA 

10.46 

RAL  13.16 

RAO  6571 .0 

VEL  17.596 

PTH 

2.97 

VHP 

22.336 

OPA  -13.20 

RAP 

337.75 

ECC 

4.1000 

lnch  atmth 

LNCH  time 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

5 

56  7 

3055.13 

-27.63 

100.42 

276.62 

83.53 

6 

49  2 

2455.1 

26.24 

91  .61 

90.00 

20 

36  24 

5036 

.45 

23.45 

222.03 

266.67 

73.66 

22 

0 21 

4436.5 

20.99 

214.22 

100.00 

7 

24  4J 

2775 

.96 

-29.29 

60.10 

277.03 

63.74 

6 

10  57 

2176.0 

29.65 

71  .34 

100.00 

21 

52  32 

4790.65 

25.05 

203.44 

266.35 

73.13 

23 

12  23 

4190.9 

22.50 

195.57 

110.00 

6 

44  46 

2525 

.36 

-33.76 

61.62 

277.56 

64.26 

9 26  51 

1925.4 

'34.16 

52.41 

110.00 

22 

46  56 

46)4 

.21 

29.33 

166.51 

264 .62 

71 .61 

24 

5 51 

4014.2 

26.54 

160.44 

differential  corrections 

MID-COURSE  EXECUTION 

ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6606  TRA-2.1763  TC3  -.1562 
roe-1.0173  RRA  .4946  RC3  -.0211 

FDE  .4746  FRA  .6969  FC3  -.0554 

BOE  1.3455  BRA  2.2319  BC3  .1576 

LAUNCH  DATE  DEC  5 1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LCX  72.93 

RP  107.46  LAP  2.63  LOP  132.72 

RC  69.241  Cl  4.63  CP  -.30 

planetocentric  conic 
C3  173.066  VHL  13.156  OLA  11.23 

lnch  atmth  lnch  time  l-i  time 

90.00  5 55  19  3065.64 

90.00  20  45  47  4996.02 

100.00  7 ^ 19  2765.29 

100.00  22  1 29  4753.61 

110.00  a 43  21  2531.72 

110.00  22  56  56  4560.15 

differential  corrections 
toe  -.6662  TRA-2.1920  TC3  -.1642 

ROE  -.9764  RRA  .4T|4  RC3  -.0235 

FOE  .4930  FRA  .9271  FC3  -.0611 

BOE  1.320)  BRA  2.2421  BC3  .1659 


BAU  .3969 
FAU  .01206 
BSP  3147 
FSP  -91 


SCT  1062.9  SCR 
RRT  -.0254  RRF 
see  1163.4  R23 
SCI  1063.0  SC2 


477.3  SC3  39.3 
.0215  RTF  -.7269 
.0014  R13  .7290 
477.2  THA  179.21 


flight  TIIC  64.00 


DISTANCE  171.319 

VL  20.696  CAL  20.19  ATI  66.73  MCA  59.63  SMA  96.7] 

VP  33.126  CAP  -36.46  ATP  66.36  TAl  165.14  TAP  224.97 

7AL  55.63  7AP  23,63  ETS  176.73  2AE  135.43  ETE  190.01 


ST 

460.6  SR 

429.3 

CRT 

.7013  CRS 

.7634 

LSA 

725.2  MSA 

255.5 

ED 

561.0  EC2 

242.6 

ARRIVAL 

DATE 

ECC 

.60095  INC 

3.2666 

RCA 

36.59  APO 

154.63 

TAC 

71 .66  ETC 

164.31 

SS  441.5 
CST  .9913 
SSA  15.1 
ALF  42.14 


CLP 


30.225 

35.259 

23.63 


RAL  14.00 
INJ  LAT 
-27.54 
22.69 
-29.22 
24.30 
-33.71 
26.56 

BAU  .3639 
FAU  .01222 
BSP  3296 
FSP  -100 


RAO  6570.9  VEL  17.156  PTH  2.94  VHP  21 .495 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH  JNJ  TIME 


101.20 

219.47 

60,79 

200.95 

62.11 

166.15 


OPA  -12.55  RAP  339.51  ECC  3.6466 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


276.94 
266,51 
277,16 

265.95 
277.74 
264.32 


63.16 

72.59 

63.39 
72.03 
63.99 

70.39 


6 46  25 

22  9 5 

6 6 44 

23  20  43 
9 25  32 

24  13  17 


2465.6 

4396.0 
2165.3 

4153.6 

1931 .7 

3960.1 


-26.21 

20.09 

-29.63 

21.61 

-34.16 

25.64 


92.59 
211 .75 
72.03 
193.16 
52.90 
176.20 


MID-COURSE  EXECUTION  ACCURACT 
SCT  1132.6  SCR  476 .6  SC3  42.5 

RRT  -.0231  RRF  .0197  RTF  -.7440 

SC6  1229.7  R23  .0012  Rl 3 .7440 

SCI  1132.7  SC2  476.6  THA  179.32 


ORBIT  DETERMINATION  ACCURACY 


ST 

464.1 

SR 

430.7 

SS 

460.0 

CRT 

.7009 

CRS 

.7646 

CST 

.9911 

LSA 

751  .0 

MSA 

259.4 

SSA 

15.3 

ELI 

596.4 

EL2 

246.5 

AlF 

40.25 

364 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  DEC  5 1968 


Flight  time  86.00 


ARRIVAL  CATE  MAR  1 1969 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.48  LAP  ^.9^  LOP  135.97 

RC  67,184  CL  5.21  GP  -.31 

PLANETOCENTRIC  CONIC 
C3  159.097  VHL  12.613  DLA  11.96  RAL 


DISTANCE  177.545 

VL  21.198  GAL  19.32  A7L  86.72  HCA  63.08  SNA  98.21 

VP  33.440  GAP  -34.87  A7P  88.51  TAL  164.33  TAP  227,41 

7AL  54.87  7AP  22.23  ETS  178.77  7A£  136.03  ETE  190.62 


14.78  RAO  6570.7  VEL  16.746  PTH  2.90  VHP  20.677 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

90.00 

5 52  18 

3075.99 

-27.46 

101 .93 

276.95 

82.80 

6 43  34 

90.00 

20  55  1 

4958.98 

21  .87 

216.90 

266.09 

71.55 

22  17  40 

100.00 

7 19  44 

2794.02 

-29.15 

81.43 

277.19 

83.06 

8 6 18 

100.00 

22  10  16 

4716.19 

23.48 

198.45 

265.49 

70.95 

23  28  53 

110.00 

8 41  44 

2537.41 

-33.67 

62.55 

277.80 

83.74 

9 24  1 

110.00 

23  4 45 

4545.56 

27.77 

183.79 

263.77 

69.21 

24  20  31 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ECC  .57697  INC  3.2837  VI  30.225 
RCA  41.55  APO  154.87  V2  35.258 
7AC  73.47  ETC  164.57  CLP  22.23 

OPA  -11.88  RAP  341.28  ECC  3.6183 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2476.0 

4359.0 

2194.0 
4116.2 
1937.4 
3945.6 


-28 . 1 7 
19.15 
-29.80 

20.67 
-34.17 

24.68 


93.33 

209.28 

72.68 

190.79 

53.35 

175.97 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.8919 

TRA-2 .2062 

TC3 

-.1722 

BAU 

.3704 

ROE  -.9398 

RRA 

.4481 

RC3 

- .0261 

FAU  .01240 

FOE  .5121 

FRA 

.9581 

FC3 

-.0675 

BSP 

3454 

BOE  1 .2956 

BRA  2.2512 

BC3 

.1741 

FSP 

-109 

scr  1184.1  SGR 
RRT  -.0204  RRT 
see  1277.5  R23 
SCI  1184.2  SC2 


479.4  SC3  45.8 
.0176  RTF  -.7584 
.0009  R13  .7584 

479.3  THA  179.43 


LAUNCH  DATE  OEC  5 1968 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.48  LAP  3.02  LOP  139.22 

RC  65.159  CL  5.61  CP  -.32 

PLANETOCENTRIC  CONIC 
C3  146.276  VHL  12.094  OLA  12.69 
LNCH  A2MTH  LNCH  TIME  L-I  TIME 
90.00  5 49  1 3085.63 

21  4 € 

7 16  55 

22  18  54 

8 39  54 

23  12  24 
DIFFERENTIAL  CORRECTIONS 

TOE  -.8956  TRA-2.2169  TC3  -.1794 

ROE  -.9014  RRA  .4248  RC3  -.02B9 

FOE  .5318  FRA  .9898  FC3  -.0747 

eOE  1 .2707  BRA  2.2572  8C3 

LAIMCH  DATE  OEC  5 1968 


FLIGHT  TIME  88.00 
nTQTAurr  aia 

VL  21.667  GAL  18.49  A7l  86.70  HCA  €6.33  SHA  99.69 

VP  33.738  GAP  -33.55  ATP  88.67  TAL  163.55  TAP  229.88 

TAL  53.97  TAP  20.85  ETS  178.79  TAE  136.74  ETE  191.28 


90.00 

100.00 

100.00 

110.00 

110.00 


4919.29 

2802,19 

4677.97 

2542.49 

4510.43 


RAL  15.51 
INJ  LAT 
-27,38 
20,99 
-29.08 
22.61 
-33.63 
26.89 


RAO  6570.6  VEL  16.359  PTH  2.86  VHP  19.884 
INJ  LONG  INJ  RT  ASC'  INJ  ATMTH  INJ  TIME 


ST 

508.7 

SR 

431.4 

SS 

479.2 

CRT 

.7008 

CRS 

.7860 

CST 

.9908 

LSA 

778.0 

MSA 

262.7 

SSA 

15.4 

ELI 

616.8 

EL2 

255.8 

alf 

38.36 

ARRIVAL 

DATE 

MAR 

3 1969 

ECC 

.55365 

INC 

3.2979 

VI 

30.225 

RCA 

44.50 

APO 

154.89 

V2 

35.257 

TAC 

75.27 

ETC 

164.82 

CLP 

20.84 

OPA 

-11.20 

RAP 

343.04 

ECC 

3.4073 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

102.62 

214.32 

82.02 

195.95 

62.95 

181.43 


276.87 

265.62 

277.12 

264.99 

277.76 

263.18 


82.46 

70.55 

82.75 

69.91 

83.5) 

68.06 


6 40  27 
22  26  6 

8 3 37 

23  36  52 

9 22  17 

24  27  34 


2485.6 

4319.3 
2202.2 
4078 .0 
1942. 5 

3910.4 


-28 , 1 4 
16.15 
-29.78 

19.67 
-34.17 

23.68 


94.04 

206.80 

73.29 

188.39 

53.74 

173.74 


BAU  .3554 
FAU  .01263 
BSP  3670 
.1817  FSP  -119 


MIO-COURSE  EXECUTION  ACCORACV 
5CT  1235.8  SCR  479.3  SG3  49.4 

RRT  -.0178  RRT  .0152  RTF  -^7722 

SCB  1325. 5 R23  .0010  R13  ,7722 

SGI  1235.8  SC2  479.3  THA  179.53 

flight  time  90,00 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 

72.93 
142.47 
-.33 

PLANETOCENTRIC  CONIC 


RL 

147.41 

LAL 

-.00 

RP 

107.49 

LAP 

3.10 

RC 

63.173 

GL 

6.02 

VL  22,108 
VP  34 .021 
TAL  55.11 


C3  134.527 

VHL 

11 

.599 

DlA  13.4) 

RAL  16.19 

RAO  6570.4 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

45 

29 

3094.83 

-27.29 

103.28 

90.00 

21 

13 

4 

4878.92 

20.06 

211.73 

100.00 

7 

13 

51 

2809.87 

-29.01 

82.58 

100.00 

22 

27 

23 

*639.11 

21.68 

193.44 

110.00 

8 

37 

52 

2547.00 

-33.60 

63.29 

110.00 

23 

19 

52 

4474.74 

25.96 

179.07 

differential  CORRECTIONS 
TOE  -.8994  TRA-2.2261 
ROC  -.8634  RRA  .4016 
FOE  .5525  FRA  1.0224 
BOE  1.2467  BRA  2.2620  flC3 


DISTANCE  190.212 

gal  17,69  ATL  86.69  HCA  69.58  SMA  101.16 

CAP  -31.90  ATP  88.84  TAL  162.79  TAP  232.36 

TAP  19.47  ETS  178.80  TAE  137.55  ETE  191.99 

VEL  15.996  PTH  2.82  VHP  19.115 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
276.68  82,14  6 57  4 

265.10  69.58  22  34  23 

276.94  82.46  8 0 4| 

264.45  68.90  23  44  42 

277.61  83.30  9 20  19 

262.55  66,94  24  34  27 

MIO-COURSE  EXECUTION  ACCURACY 


ST 

533.4 

SR 

431  .5 

SS 

498.8 

CRT 

.7005 

CRS 

.7875 

CST 

.9905 

LSA 

805.4 

MSA 

265.5 

SSA 

15.6 

ELI 

635.5 

EL2 

258.4 

ALF 

36.52 

arrival 

DATE 

MAR 

5 1969 

ECC 

.53103 

INC 

3.3115 

VI 

30.225 

RCA 

47.44 

APO 

154.88 

V2 

35.254 

TAC 

77.08 

ETC 

165.06 

CLP 

19.47 

OPA 

-10.51 

RAP 

344  .81 

ECC 

3.2140 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2494 .8 

4278.9 

2209.9 
4039.1 
1947.0 
3874.7 


'2S.iO 

17.10 

-29.75 

18.62 

-34.16 

22.62 


94. 7J 
204 . 30 
73.86 
185.98 
54  .09 
171 .51 


ORBIT  determination  ACCURACV 


TC3 

-.1863 

BAU 

.3400 

SOT 

1289.3 

SCR 

478.5 

SC3 

53.3 

ST 

559.1 

SR 

430.9 

SS 

519.1 

RC3 

-.03)8 

FAU 

.01288 

RRT 

-.0149 

RRF 

.0125 

RTF 

-.7854 

CRT 

.7006 

CRS 

.7891 

CST 

.9903 

FC3 

- ,0829 

BSP 

3890 

SCB 

1375.2 

R23 

.0010  R13 

.7854 

LSA 

834.1 

MSA 

267.7 

SSA 

15.7 

BC3 

.1890 

FSP 

-130 

SCI 

1289.3 

SC2 

478.4 

THA 

179.63 

ELI 

655.3 

El2 

262.3 

ALF 

34.70 

LAUNCH  DATE  DEC  5 1968 


FLIGHT  TIME  92.00 


ARRIVAL  GATE  MAR  7 1969 


HELIOCENTRIC  CONIC  DISTANCE  196,641 


RL  147.41 

LAL 

-.00 

LOL  72.93 

VL  22.522 

gal  16.93 

ATL  86.68 

HCA  72.82 

SMA  102.61 

ECC  .50915 

INC 

3.3245 

VI 

30.225 

RP  107.50 

LAP 

3.18 

LOP  145.72 

VP  34 ,288 

GAP  -30.50 

ATP  89.02 

TAL  162.05 

TAP  234 

.87 

RCA  50.36 

APO 

154.85 

V2 

35.251 

RC  61 .231 

GL 

6.45 

GP  -.35 

TAL  52.31 

TAP  18.10 

ETS  178.79 

TAE  138.47 

ETE  192 

.75 

TAC  78.91 

ETC 

165.28 

CLP 

18.10 

PLANETOCENTRIC  CONIC 

C3  123.759 

VHL 

11.125 

OLA  14.13 

RAL  16.82 

RAO  6570.3 

VEL  15.655 

PTH  2.78 

VHP  18. 

370 

CL 

o 

RAP 

346.58 

ECC 

3.0368 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

41  41 

3103.65 

-27.21 

103.91 

276.39 

81  .83 

6 33  25 

2503.6 

■28.06 

95.35 

90.00 

21 

21  54 

4837.85 

19.06 

209.12 

264.55 

68.65 

22  42 

32 

4237.8 

15.99 

201 .79 

100,00 

7 

10  32 

2817,12 

-28.95 

83.11 

276.67 

82.19 

7 57  29 

2217.1 

■29.72 

74  .40 

100,00 

22 

35  44 

4599.59 

20.69 

190.92 

263.86 

67.93 

23  52 

24 

3999.6 

17.5) 

183.56 

110.00 

6 

35  35 

2550.98 

-33.57 

63.60 

277.37 

83.13 

9 18 

6 

1951 .0 

34.15 

54  .41 

110.00 

23 

27  10 

4438.50 

24.98 

176.71 

261 .87 

65.87 

24  41 

9 

3838.5 

21.50 

169.29 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9062 

TRA* 

2.2364 

TC3  -.1937 

BAU  .3257 

SCT  1347.0  SCR  476.8  SC3 

57.6 

ST  587.3 

SR 

429.5 

SS 

540.5 

ROE  -.8257 

RRA 

.3787  RC3  -.0350 

FAU  .01316 

RRT 

.0107  RRF 

.0092  RTF  -, 

.7978 

CRT  .7017 

CRS 

.7910 

CST 

,9901 

FOE  .5747 

FRA 

1.0564 

FC3  -.0920 

BSP  4050 

see  1428.9  R23 

.0005  RI3  . 

.7978 

LSA  865.4 

MSA 

269.2 

SSA 

15.8 

BOE  1 .2260 

BRA 

2.2682 

BC3  .1969 

FSP  -142 

SCI  1347.0  SC2  476.8  THA  179.75 

ELI  677.6 

EL2 

265.3 

alf 

32.81 

365 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  DEC  5 1968  FLIGHT  TIME  94.00  ARRIVAL  CATE  MAR  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  ^03.1^7 

RL  U7.4J  LAL  -.00  LOL  72.93  VL  22.910  CAL  16.20  A7L  86.66  MCA  76.07  SNA  104.03  ECC  .48802  INC  3.3370  V|  30.225 

RP  107.51  LAP  3.24  LOP  148.98  VP  34.54|  CAP  -29.15  A7P  89.20  TAL  161.34  TAP  237,41  RCA  53.26  APO  154.79  V2  35 .248 

RC  59.338  GL  6.89  GP  -.36  7AL  51.56  7AP  16.74  ETS  178.75  7AE  139.51  ETE  193.58  7AC  80.74  ETC  165.48  CLP  16.74 

planetocentric  conic 


C3  113.890 

VHL  10.672 

CLA  14.84 

RAL  17.40 

RAD  6570.2 

VEL  15.337 

PTH  2,75 

VHP  17.647 

OPA  -9.08 

RAP  348.35 

ECC  2.8743 

LNCH  47HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 37  35 

3112.18 

-27.12 

104.52 

276.01 

81.54 

6 29  27 

2512.2 

-28.02 

95.97 

90.00 

21  30  38 

4796.02 

18-CXI 

206.51 

265.95 

67.77 

22  50  34 

4196.0 

14.83 

199.27 

100.00 

7 6 56 

2824 .01 

-28.88 

83.62 

276.30 

81  .94 

7 54  0 

2224.0 

-29.70 

74  .91 

100.00 

.22  43  58 

4559.41 

19.64 

188.39 

263.23 

67.00 

23  59  58 

3959.4 

16.36 

181  .14 

no. 00 

8 33  4 

2554.50 

-33,54 

63.87 

277.02 

82,97 

9 15  39 

1954.5 

-34.15 

54,68 

110.00 

23  34  19 

4402 ,69 

23.93 

1 74 . 37 

261.16 

64.63 

24  47  41 

3801.7 

20,34 

167.06 

OirFERENTlAL  CORRCCnCNS  MIO-COORSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TOE 

-.9106  TRA-2.2425 

TC3 

-.1999 

BAU  , 3099 

SGT  UD4,4 

SCR 

474.4 

SC3 

62.2 

ST 

615.5  SR 

427.5 

SS 

562.6 

= 

ROE 

-.7885  RRA  .3561 

RC3 

-.0384 

FAU  .01348 

RRT  -.0066 

RRF 

.0056 

RTF 

-.8097 

CRT 

.7026  CRS 

.7930 

CST 

.9899 

= 

FOE 

.5979  fra  1.0913 

FC3 

-.1024 

esp  *27z 

SG6  1482.4 

R23 

.0005 

R13 

.8097 

LSA 

897.2  MSA 

270.1 

SSA 

15.9 

: 

BOE 

1 .2047  0RA  2.2706 

8C3 

.2035 

FSP  -155 

SCI  1404.4 

SC2 

474,4 

THA 

179.86 

Eli 

700.1  EL2 

267.5 

alf 

31  .03 

= 

jLAUNCH 

DATE  DEC  5 1968 

flight 

TIME 

96.00 

arrival 

DATE 

MAR 

11  1969 

heliocentric  CONIC  DISTANCE  209.664 


RL  147.41 

LAL 

-.00 

LOL  72.93 

VL  23.275 

CAL  15.49 

A7L  86.65 

HCA 

79.32 

SMA 

105.42 

ECC  .46765 

INC  3.3492 

VJ 

30.225 

w 

RP  107.52 

LAP 

3.29 

LOP  152.23 

VP  34,779 

GAP  -27.86 

A7P  89.38 

TAL 

160.66 

TAP 

239.97 

RCA  56.12 

APO  154.71 

V2 

35.243 

- 

RC  57.501 

CL 

7.35 

GP  -.38 

2AL  50.86 

7AP  15.39 

ETS  178.69 

7AE 

140.67 

£TE 

194.49 

2AC  82.57 

ETC  165.67 

CLP 

15.38 

PLANETOCENTRIC  CONIC 

~ 

C3  104.jS46 

VHL 

10.239 

OLA  15.55 

RAL  17.93 

RAO  6570.0 

VEL  15.039 

PTH 

2.71 

VHP 

16.946 

DPA  -8.36 

RAP  350.12 

ECC 

2.7255 

J 

LNCH  A7MTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

TNJ 

2 LONG 

- 

90.00 

5 

33  ID 

3120.50 

-27.04 

105.12 

275.53 

81.25 

6 

25  11 

2520.5 

-27.97 

96.58 

- 

90.00 

21 

39  18 

4753.45 

16.89 

203.88 

263.32 

66.93 

22 

58  31 

4153.4 

13.62 

196,73 

100.00 

7 

3 3 

2830.63 

-28.82 

84.10 

275.84 

81.69 

7 

50  14 

2230.6 

-29.67 

75.40 

100.00 

22 

52  5 

4518.56 

18.53 

185.87 

262.56 

66.12 

24 

7 24 

3918.6 

15.15 

170.7J 

110.00 

8 

30  19 

2557.63 

-33.51 

64.11 

276.58 

82.83 

9 

12  56 

1957.6 

-34.14 

54 .92 

110.00 

23 

41  20 

4364.32 

22.83 

172.02 

260.42 

63.84 

24 

54  4 

3764.5 

19.13 

164.85 

- 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0JT  OETERHINA TION  ACCURACY 


TOE  -.9157 

TRA- 

2.2467 

TC3  -.2055 

BAU 

.2939 

SGT  1463.7  SCR 

471.1  SG3 

67.2 

ST 

645.0 

SR 

424.7 

SS 

585.7 

ROE  -.7518 

RRA 

.3339 

RC3  -.0419 

FAU 

.01383 

RRT 

,0020  RRF 

.0015  RTF  - 

.6210 

CRT 

.7039 

CRS 

.7953 

CST 

,9897 

- 

FOE  .6226 

FRA 

1 .1276 

FC3  -.1142 

BSP 

4498 

SG0  1537.6  R23 

.0003  R13 

.6210 

LSA 

930.6 

MSA 

270.3 

SSA 

16.0 

0DE  1.1848 

BRA 

2.2713 

0C3  .2097 

FSP 

-169 

5GJ  1463.7  SG2 

471.1  THA  179.96 

Eli 

724.0 

£l2 

268.7 

ALF 

29.29 

LAUNCH  DATE  DEC 

5 1968 

Ft] 

[GHT  TIME 

98.00 

ARRIVAL 

. DATE 

MAR 

13  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  216.247 

i 

RL  147.41 

LAL 

-.00 

LOL  72.33 

VL 

23.617 

CAL 

14.82 

A7L  86.64 

HCA  82.56 

SMA  106.78 

ECC 

.44806 

INC 

3.3612 

V] 

30.225 

= 

RP  107.54 

LAP 

3.33 

LOP  155.48 

VP 

35.004 

GAP  - 

26.62 

A7P  89.56 

TAL  160.00 

TAP  242.56 

RCA 

58.93 

APO 

154.62 

V2 

35.238 

RC  55.726 

CL 

7.83 

GP  -.40 

7At 

50.22 

7AP 

14.04 

ETS  178.59 

7AE  141.95 

ETE  195,49 

7AC 

84.41 

ETC 

165.85 

CLP 

14  ,03 

Planetocentric  ( 

CONIC 

C3  96.559 

VHL 

3.826 

CLA  16.26 

RAL 

18.4] 

RAO  6569.9 

VEL  14.762 

PTH  2,67 

VHP  16.266 

OPA 

-7.63 

RAP 

351 .88 

ECC 

2.5891 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

28  25 

3128.73 

- 

26.95 

105 

.70 

274.96 

80.97 

6 20  34 

2528.7 

- 

27.92 

97.17 

90.00 

21 

47  53 

4710.10 

15.7] 

201 .25 

262.65 

66.13 

23  6 23 

4110.1 

12.35 

194.18 

100.00 

6 

58  52 

2837.05 

- 

28.75 

84 

.56 

275.28 

81 .45 

7 46  9 

2237.1 

29.64 

75.87 

100.00 

23 

0 7 

4477.01 

17.37 

183 

.33 

261 .87 

65.28 

24  14  44 

3877.0 

13.89 

176.26 

_ 

110.00 

8 

27  17 

2560.42 

- 

33.49 

64 

.33 

276.05 

82.70 

9 9 57 

1960.4 

- 

34.13 

55.14 

110.00 

23 

48  11 

4326.41 

21.67 

169 

.69 

259.65 

62.89 

25  0 18 

3726.4 

17.86 

162.63 

differential  CORRECTIONS  MIO-COURS£  EXECUTION  ACCURACY  OR8IT  DETERMINA TION  ACCURACY 


TOE 

-.9205 

TRA-2.2485 

TC3 

-.2101 

BAU 

.2775 

SGT 

1524.3 

SGR  467.0 

SG3 

72.6 

ST 

675.3 

SR 

421  .2 

SS 

609.8 

ROE 

-.7157 

RRA 

.3121 

RC3 

-.0457 

FAU 

-01423 

RRT 

.0031 

RRF  -.0030 

RTF 

-.8318 

CRT 

.7057 

CRS 

.7977 

CST 

.9895 

FOE 

.6488 

FRA  1 

t .1653 

FC3 

-.1276 

BSP 

4737 

1594.3 

R23  -.0002 

R13 

-.8318 

LSA 

965.5 

MSA 

269.8 

SSA 

16.1 

0OE 

1.1660 

8RA  2.2701 

6C3 

,2150 

FSP 

-185 

SGI 

1524.3 

SG2  467,0 

THA 

.06 

ELI 

749.0 

El2 

269.0 

Alf 

27.61 

LAUNCH  DATE  DEC  5 1 968  FLIGHT  TIME  100.00  ARRIVAL  DATE  MAR  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  222.871 

RL  147.41  LAL  -.00  LOL  72.93  VL  23.937  CAL  14.18  A7L  86,63  HCA  85.80  SMA  108.10  ECC  .42926  INC  3.3729  Vi  30.225 

RP  107.56  LAP  3.36  LOP  158.72  VP  35.215  GAP  -25.42  ATP  89.75  TAL  159.38  TAP  245.19  RCA  61.70  APO  154.51  V2  35.232 

RC  54.021  GL  8.32  OP  -.42  7AL  49.64  TAP  12,69  £TS  178.43  7AE  143.37  ETE  196.59  7AC  86.25  ETC  166.01  CLP  12.68 

PLANETOCENTRIC  CONIC 

C3  88.971  VHL  9.432  OLA  16.96  RAL  18,84  RAO  6569.7  VEL  14.502  PTH  2.63  VHP  15.607  OPA  -6.89  RAP  353.64  ECC  2.4642 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT ’INJ  2 LONG 

90.00  5 23  19  3136.98  -26.86  106.29  274,31  80,69  6 15  36  2537.0  -27.88  97.77 

90.00  21  5623  4665.97  14.48  198.59  261.95  65.40  23  14  M 4066.0  11.04  191 .60 

100.00  6 54  22  2843.40  -28.69  85.02  274.64  81,22  7 4J  45  2243.4  -29.60  76.34 

100.00  23  8 4 4434.78  16.15  180.79  26J.I4  64.50  24  21  58  3834.8  12.59  J73.81 

110.00  8 23  59  2562.98  -33.47  64.52  275.43  82.59  9 6 42  1963.0  -34.13  55.34 

110.00  23  54  55  4287.97  20.46  167,36  258.85  62.00  25  6 23  3688.0  16.56  160.42 

differential  CORRECTICNS  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9285  TRA-2.251J  TC3  -.2150  BAU  .2624  SCT  1589.4  SCR  462.2  SC3  78.6  ST  708.6  SR  416.9  SS  635.5 

ROE  -.6802  RRA  .2908  RC3  -.0497  FAU  .01466  RRT  ,0096  RRF  -.0083  RTF  -.8418  CRT  .7085  CR5  .8005  CST  .9895 

FOE  .6775  fra  1.2052  FC3  -.1426  BSP  4912  SO0  1655.5  R23  .0005  R13  -.84J8  ISA  1003.7  MSA  268.5  S5A  16.2 

0OE  1.1510  8RA  2.2698  0C3  .2206  FSP  -202  SGI  1589.4  SC2  462.1  THA  .17  ELI  777,2  EL2  268.3  AtF  25.94 
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JPL  TM  33.99 


EARTH-VENUS  trajectories  < VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  5 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72,93  VL 

RP  107.56  LAP  3.36  LOP  161.97  VP 

RC  52.393  OL  6.64  CP  -.44  7AL 

PLANETOCENTRIC  CONIC 
C3  62.072  VHL  9.057  OLA  27.66  WL 


FLIGHT  time  102.00 
DISTANCE  229.531 

VL  24,236  CAL  13.56  A7L  66.62  HCA  69.05  SMA  109.39 
VP  35.413  CAP  -24,26  A7P  69.94  TAL  156.79  TAP  247.64 
7AL  49.10  7AP  11.34  ETS  176.19  7AE  144.91  £TE  197.83 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 17  50 

3145.36 

-26.77 

106.69 

273.57 

90.00 

22  4 55 

4621 .02 

13.19 

195.92 

261 .23 

100.00 

6 49  31 

2649.77 

-26.62 

65.49 

273.91 

100.00 

23  15  56 

4391 .67 

14,66 

176.24 

260.39 

110.00 

6 20  24 

2565.37 

-33.44 

64,71 

274.73 

110.00 

0 5 26 

4249.02 

19.20 

165  i05 

256.03 

OIFFEffENTIAL  CORRECTIONS 
TOE  -.9343  TRA-2.2491  TC3  -.2176 
ROE  -.6454  RRA  .2700  RC3  -.0536 
FOE  .7076  FRA  1.2466  FC3  -.1599 
0OE  1,1355  0RA  2.2652  8C3  .2243 

MUNCH  DATE  DEC  5 1966 


6AU  .2460 
FAU  .01515 
eSP  5150 
FSP  -221 


RAC  6569.6  VCL  14.261  PTH  2.60  VHP  14.967 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
106.69  273.57  60.40  6 10  16 

195.92  261.23  64.71  232156 

65.49  273.91  60.96  7 37  0 

176.24  260.39  63.77  24  29  6 

64,71  274.73  62.46  9 3 10 

I65i05  256.03  61.16  1 16  17 

MZO-COURSE  EXECUTION  ACCURACV 
SOT  1653.7  SCR  456.4  SC3  65.1 
RRT  .0160  RRF  -.0139  RTF  -.6514 
SC6  1715.5  R23  .0006  R13  -.6514 

SOS  1653.7  902  456.4  TNA  .27 

flight  time  104.00 


ARRIVAL  CATE  MAR  J7  1969 


ECC  .41123  INC  3.3645  VI  30.225 
RCA  64.41  APO  154.36  V2  35.226 

2AC  66.09  ETC  166.16  ClP  11.33 

CPA  -6.15  RAP  355.39  ECC  2.3499 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2545.4  -27.62  96.36 

4021.0  9.67  189.01 

2249.6  -29.57  76.61 

3791.9  11.23  171.34 

1965.4  -34.12  55.53 

3649.0  15.20  156.21 

ORBIT  DETERMINATION  ACCURACV 

ST  741.7  SR  411.9  S5  662-2 

CRT  .7113  CRS  .6035  CST  .9694 

LSA  1042.6  MSA  266.6  SSA  16.3 

Eli  605.4  EL2  266.6  AlF  24.40 

ARRIVAL  date  MAR  19  1969 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93  VL 

RP  107.60  LAP  3.39  LOP  165.22  VP 

RC  50.852  GL  9.36  CP  -.47  2AL 

PLANETOCENTRIC  CONIC 
C3  75.662  VHL  6.696  OLA  16.37  RAL 


DISTANCE  236.223 

VL  24.519  GAL  12.97  A2U  66.60  HCA  92.29  SHA  110.64 
VP  35.599  GAP  -23.15  ATP  90.14  TAL  156.24  TAP  250.53 
TAL  46.63  TAP  9.99  ETS  177.65  7AE  146.59  ETE  199.23 


LNCH  ATMTH 

LNCH  TIME 

L-Z  TIME 

INJ  LAT 

ZNJ  LONG 

INJ  RT  ASC 

90.00 

5 11  57 

3154 .06 

-26.67 

107.50 

272.74 

90.00 

22  13  26 

4575.25 

11.64 

193.24 

260.46 

100.00 

6 44  16 

2656.26 

-26.55 

65.96 

273.10 

100.00 

23  23  46 

4346.26 

13.59 

175.66 

259.61 

110.00 

6 16  32 

2567.70 

-33.42 

64.66 

273.94 

210,00 

0 11  56 

4209.60 

17.69 

162.74 

257.19 

oifferential  corrections 

TOC  -.9406  TRA-2.2446  TC5  -.2192  0AU  .2294 
ROC  -.6114  RRA  .2496  RC3  -.0560  FAU  .01570 
FOE  .7406  FRA  1.2901  FC3  -.1796  BSP  5590 
0OE  1.1216  BRA  2.2566  BC3  .2266  FSP  -241 


RAO  6569.5  VEL  14.036  PTH  2.56  VHP  14.347 
ZNJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
107.50  272.74  60.11  -6  4 31 

193.24  260.46  64.09  23  29  4] 

65,96  273.10  60.75  7 3l  54 

175.66  259.61  63.10  24  36  15 

64.66  273.94  62*36  6 59  19 

162.74  257.19  60.37  1 22  7 

MID-COURSE  EXECUTION  ACCURACV 
SOT  1719.5  SOR  449.9  SC3  92.1 
RRT  .0231  RRF  -.0202  RTF  -.6606 
SOB  1777.4  R23  .0011  RJ3  -.6606 
SOI  1719.5  S02  449.6  THA  .37 


ECC  .39399  INC  3.3961  Vl  30.225 

RCA  67.05  APO  154.23  V2  35.219 

TAC  69.93  ETC  166.29  ClP  9.96 

OPA  -5.41  RAP  357,14  ECC  2.2452 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2554.1  -27.76  99.01 

5975.2  6.26  166.39 

2256.3  -29.53  77.29 

3746.3  9.63  166.66 

1967.7  -34.12  55.71 

3609.6  13.61  156.00 

ORBIT  DETERMINATION  ACCURACV 
ST  776.2  SR  406.1  SS  690.4 

CRT  .7146  CRS  .6067  CST  .9693 

LSA  1063.5  MSA  264 .0  SSA  16.4 

ELI  635.2  El2  264.0  ALF  22-92 


3163.16 

4526.61 

2663.06 
4303.97 

2570 .06 
4169.73 


LAUNCH  CATE  DEC  .5  1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.62  LAP  3.39  LOP  166.46 

RC  49.405  GL  9.91  CP  -.50 

PLANETOCENTRIC  CONIC 
C3  69.644  VHL  6.357  OLA  19.07 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  5 5 37  3163.16 

90.00  22  21  56  4526.61 

100.00  6 36  41  2663.06 

100.00  23  31  35  4303.97 

110.00  6 12  20  2570.06 

110.00  0 16  21  4169.73 

DIFFERENTIAL  CORRECTIONS 

TOE  -.9470  TRA-2.2360  TC3  -.2190 
ROE  -.5781  RRA  .2303  RC3  - .0624 
FOE  .7761  FRA  1.3356  FC3  -.2021 
BOE  1.1095  BRA  2.2496  BC3  .2277 

LAUNCH  DATE  DEC  5 1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.65  LAP  3.36  LOP  171.71 

RC  46.064  CL  10.46  GP  -.53 

PLANETOCENTRIC  CONIC 
C3  64.525  VHL  6.033  OLA  19.76 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  4 56  49  3172.91 

90.00  22  30  33  4461.10 

100.00  6 32  41  2670.25 

100.00  23  39  22  4259.00 

110.00  6 7 50  2572.55 

110.00  0 24  36  41E9.45 

differential  CORRECTIONS 
TOE  -.9541  TRA-2.2293  TC3  -.2172 

ROE  -.5456  RRA  .2114  RC3  -.0666 

FOE  .6146  FRA  1 .3644  FC3  -.2276 

BOE  1.0991  BRA  2.2393  BC3  .2272 


flight  TIME  106.00 


ARRIVAL  DATE  MAR  21  1969 


DISTANCE  242.941 

VL  24.763  gal  12.41  ATL  66.59  HCA  95.53  SMA  111.65  ECC  .37751  INC  3.4076  Vl  30-225 

VP  35.774  GAP  -22.06  ATP  90.33  TAL  157.72  TAP  253.25  RCA  69.63  APO  154.06  V?  35.211 

TAL  46.21  TAP  6.63  ETS  177,34  TAE  J48.41  £T£  2tW.63  TAC  91.76  ETC  166.41  ClP  6.62 


RAL  19.63  I 
INJ  LAT 
-26.56 
10.44 
-26.46 
12.17 
-33.40 
16.53 

BAU  .2126 
FAU  .01631 
BSP  5639 
FSP  -264 


RAO  6569.3  VEL  13.627  PTH  2.53  VHP  13.747 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  -4.67  RAP  356.67  ECC  2.1495 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


6.15  271.64  79.61  5 56  20 

0.53  259.71  63.53  23  37  26 

6.45  272.21  80.50  7 26  25 

3.12  256.62  62.49  24  43  19 

5.06  2^.06  62.27  8 55  10 

0.45  256.33  59.65  I 27  5l 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  1766.3  SCR  442.5  SG3  99.9 

RRT  .0306  RRF  -.0270  RTF  -.6692 

SOB  1640.3  R23  .0015  R13  -.6692 

SOI  1766.3  S02  442.3  THA  .47 

flight  time  106.00 


2563.2 

3926.6 
2263.1 

3704 .0 

1970.1 

3569.7 


-27.70 
6.60 
-29.49 
6.39 
-34 . 1 1 
12.36 


99.67 

163.74 

77.79 

166.37 

55.69 

153.60 


ORBIT  determination  ACCURACV 


ST 

611.7 

SR 

399,5 

SS 

720.2 

CRT 

.7164 

CRS 

.6102 

CST 

.9693 

LSA 

1126.4 

MSA 

260.7 

SSA 

16.4 

ELI 

666.4 

EL2 

260.4 

ALF 

21.51 

DISTANCE  249.662 

VL  25.029  CAL  11.66  ATL  66.56  HCA  96.77  SMA  113.02 
VP  35.937  GAP  -21.04  ATP  90.52  TAL  157.24  TAP  256.00 
TAL  47.65  ZAP  7,27  ETS  176.56  TAE  150.34  £T£  202-67 


3172.91 

4461.10 

2670.25 

4259.00 

2572.55 

4129.45 


RAL  20.05  I 
INJ  UT 
-26.44 
6.96 
-26.39 
10.74 
-33.36 
15.13 

BAU  .1960 
FAU  .01696 
BSP  5661 
FSP  -269 


RAO  6569.2  VEL  13.634  PTH  2.49  VHP  13.164 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


6.64  270.66  79.46  5 5l  42 

7.79  256.94  63.03  23  45  14 

6.97  271.25  60.24  72031 

0.54  256.01  61 .94  24  50  21 

5.26  272.15  62.16  6 50  42 

6.17  255.45  56.96  1 33  26 

MIO-COURSC  EXECUTION  ACCURACY 
SOT  1654.6  SCR  434  .4  SC3  106.3 

RRT  .0392  RRF  -.0344  RTF  -.6774 

SOB  1904.6  R23  -0020  R13  -.6774 

SOI  1654.7  SC2  434.0  THA  .56 


ARRIVAL  DATE  MAR  23  1969 


ECC  .36160  INC  3.4196  Vl  30,225 

RCA  72.13  APO  153.91  V2  35.202 

TAC  93.56  ETC  166.52  ClP  7.25 

OPA  -3.93  RAP  .60  ECC  2-0619 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2572-9  -27.63  100-37 

3661.1  5.29  161.06 

2270-3  -29.45  76-32 

3659-0  6-91  163.65 

1972.6  -34.10  56.09 

3529-5  10.91  151.61 

ORBIT  DETERMINATION  ACCURACV 
ST  646,6  SR  392.1  SS  751 .8 

CRT  .7227  CRS  .6140  CST  ,9893 

LSA  1171.6  MSA  256.6  SSA  16.5 

ELI  899.2  El2  255.6  AlF  20.17 


367 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968  69) 


LAUNCH  DATE  DEC  5 1968  FLIGHT  TINE  110.00  ARRIVAL  CATE  HAR  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  256.442 

RL  147.41  LAL  - ,00  La  72.93  VL  25.260  CAL  11.35  A7l  86.57  HCA  102.00  SNA  1J4.15  ECC  .34683  INC  3.4316  VI  30.225 

RP  107.68  LAP  3.36  LOP  174.95  VP  36.089  CAP  -20.04  A7P  90.71  TAt  156.79  TAP  258.79  RCA  74.56  APO  153.74  V2  35.194 

RC  46.839  CL  11.06  CP  -.57  7Al  47.54  7AP  5.90  ET$  175.36  7AE  152.40  6TE  204.84  7AC  95.39  ETC  166.61  CLP  5.88 

planetocentric  conic 

C3  59.666  VHL  7.724  OLA  20.46  RAL  20.22  RAO  6569.1  VEL  13.454  PTH  2.46  VHP  12.600  OPA  -3.20  RAP  2.31  ECC  1.9819 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 51  30 

3183.46 

-26.31 

109.58 

269.82 

79.13 

5 44  34 

2583.5 

-27.54 

101 .13 

90.00 

22  39  14 

4432.65 

7.48 

185.03 

258.15 

62.61 

23  53  6 

3832.6 

3.75 

1 78 . 34 

100.00 

6 26  14 

2878.01 

-28.30 

87.52 

270.23 

79.96 

7 14  12 

2278.0 

-29,40 

78.89 

100.00 

23  47  11 

4213.32 

9.27 

167.95 

257.19 

61.45 

24  57  25 

3613.3 

5.38 

161 .32 

110.00 

8 2 59 

2575.29 

-33.35 

65.47 

271.16 

82.04 

8 45  55 

1975.3 

-34.09 

56.30 

110.00 

0 30  51 

4088.81 

13.69 

155.90 

2S4.57 

58.37 

1 39  0 

3488.8 

9.41 

149.42 

differential  corrections  MIO-COURSC  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9620  TRA-2.2182  TC3  -.2136  BAU  .1796  SCT  1924,1  SCR  425.4  SC3  117.7  ST  887.1  SR  384 .0  $S  785.4 

ROE  -.5140  RRA  .1933  RC3  -.0714  FAU  .01772  RRT  .0485  RRT  -.0425  RTF  -.8851  CRT  .7277  CRS  .8181  CST  .9893 

FOE  .8570  FRA  1.4359  FC3  -.2572  BSP  6128  SC6  1970.6  R23  .0026  R13  -.8851  L5A  1219.6  MSA  252.1  5SA  16.5 

eOE  1.0907  BRA  2.2266  BC3  .2252  FSP  -317  SCI  1924.2  SC2  424.8  THA  ,65  ELI  933.7  El2  250.2  AlF  18.90 

LAUNCH  DATE  OEC  5 1968  FtlCHT  TIME  112.00  ARRIVAL  OATE  MAR  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  265.217 

RL  147.41  LAL  -.00  La  72.93  VL  25.475  CAL  10.85  A2L  86.56  HCA  105.24  SMA  115.23  ECC  .33261  INC  3.4438  VI  30.225 

RP  107.71  lap  3.32  lop  178.19  VP  36.231  CAP  -19.08  A2P  90.91  TAl  156.38  TAP  261 .62  RCA  76.91  APO  153.56  V2  35.184 

RC  45.742  CL  11.67  CP  -.61  7AL  47.^  2AP  4.53  ETS  173.27  7AE  154.56  ETE  207. 4^  7AC  97.19  ETC  166.69  CLP  4.49 

Planetocentric  conic 


C3  55.228  VHL  7.432  OLA  21.16  RAL  20.34  RAD  6569.0  VEL  13.289  PTH  2.43  VHP  12.053  OPA  -2.47  RAP  4.01  ECC  1.9089 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  Rt  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

■ 

90,00 

4 45  38 

3i9r.w 

-«.16 

110.39 

268.70 

78.75 

5 36  53 

2595.0 

-27.45 

101 .96 

i 

90.00 

22  48  3 

4383.20 

5.92 

182.23 

257.35 

62.26 

24  1 6 

3783.2 

2.16 

175.57 

iOO.OO 

6 19  19 

2886.50 

-28,20 

88.14 

269.14 

79.65 

7 7 25 

2286.5 

-29.34 

79. 5^ 

100,00 

23  55  3 

4166.95 

7,75 

165.35 

256.36 

61 .04 

25  4 30 

3566.9 

3.83 

1 58 . 75 

110.00 

7 57  48 

2578.37 

-33.32 

€5.70 

270.11 

81.90 

8 40  46 

1978.4 

-34.08 

56.54 

110.00 

0 36  59 

4047.84 

12.22 

153.64 

253.68 

57.82 

1 44  27 

3447.8 

7.88 

147.23 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TD€  -.9701 

TRA-2.2046 

TC3  -.2074 

BAU  .1630 

SCT 

1994.1  SCR 

415.6  SC3 

127.9 

ST  926.5 

SR  375.2 

5S 

821  .2 

ROE  -.4833 

RRA  .1760 

RC3  -.0739 

FAU  .01855 

RRT 

.0582  RRf  - 

.0511  RTF  - 

.8924 

CRT  .7331 

CRS  .8224 

CST 

.9894 

FOE  .9033 

FRA  1.4907 

FC3  -.2908  BSP  6379 

see  2056.9  R23 

.0032  RJ3  - 

.8924 

LSA  1269.7 

MSA  247.0 

S5A 

16.5 

BOE  1 .0838 

BRA  2.2116 

8C3  .2208 

FSP  -347 

SCI 

1994.2  SC2 

414.8  THA 

.73 

ELI  969.4 

EL2  243.9 

alf 

17.69 

LAUNCH  DATE  OEC  5 1968 

Flight  time  ih.oo 

ARRIVAL  DATE 

MAR 

29  1969 

= 

HELIOCENTRIC  CONIC 

DISTANCE  270.002 

Rl  147.41 

LAL  -.00 

La  72.93 

VL  25.676 

cal  10.38  A7L  86.54 

HCA  108.47 

SMA  M6.27 

ECC  .31911 

INC  3.4565 

VI 

30.225 

E 

RP  107.74 

LAP  3.28 

LOP  181.43 

VP  36.363 

GAP  -18. J 

14  A7P  91.10 

TAL  156.01 

TAP  264.48 

RCA  79.17 

APO  153.37 

V2 

35.174 

RC  44 . 782 

CL  12.29 

CP  -.65 

7Al  47.09 

7AP  5.] 

15  ETS  169.14 

7AE  156.80 

ETE  210.54 

ZAC  98.97 

ETC  166.76 

CLP 

3.08 

- 

Planetocentric  conic 

C3  51.179 

VHL  7.1 54 

OLA  21 .86 

RAl  20.41 

RAO  6568 

.9  VEL  13.135 

PTH  2.40 

VHP  11.523 

OPA  -1.76 

RAP  5.69 

ECC 

1 .8423 

- 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 35  9 

3207.86 

'25,98 

111.29 

267.53 

78.33 

5 28  36 

2607.9 

-27.53 

102.89 

90.00 

22  57  4 

4332.65 

4.31 

179.39 

256.56 

61.99 

24  9 17 

3732.7 

.53 

172.75 

100.00 

6 11  53 

2895.90 

-28  .08 

88.81 

267.99 

79.31 

7 0 9 

2295.9 

-29.27 

80.21 

100.00 

0 6 56 

4119.84 

6.19 

162.72 

255.53 

60.70 

1 15  36 

3519.8 

2.23 

156.16 

110.00 

7 52  15 

2581 .92 

-33.29 

65.97 

269.00 

81.75 

8 35  17 

1981.9 

-34.07 

56.82 

110.00 

0 43  4 

4006.59 

10.71 

151.39 

252.79 

57.34 

1 49  51 

3406.6 

6.33 

145.04 

differential  CORRECTIONS 

MIO' 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9790 

TRA-2.1887 

TC3  -.1991 

BAU  .1469 

SCT  2064.7  SCR 

405.0  SC3 

139.1 

ST  967.4 

SR  365.5 

5S 

859.4 

ROE  -.4534 

RRA  .1595 

RC3  -.0804 

FAU  .01947 

RRT 

.0689  RRF  - 

.0604  RTF  - 

.8992 

CRT  .7392 

CRS  .8270 

CST 

.9896 

FOE  .9542 

FRA  1.5493 

FC3  -.3294 

BSP  6627 

see  2104.1  R23 

.0040  R13  - 

.8992 

LSA  1322.8 

MSA  241.2 

SSA 

16.5 

BOE  1 .0789 

BRA  2.1945 

BC3  .2147  FSP  -381 

SCI 

2064.9  SC2 

404.0  THA 

.80 

ELI  1006.8 

EL2  236 . 5 

ALF 

16.54 

LAUNCH  DATE  OEC  5 1 968  FLIGHT  TIME  116.00  ARRIVAL  OATE  MAR  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  276,796 

RL  147.41  LAL  -.00  La  72.93  VL  25.863  CAL  9.93  A7L  86.53  HCA  111.70  SMA  117.26  ECC  .30631  INC  3.46'^6  Vi  30.225 

RP  107.77  LAP  3.22  LOP  184.67  VP  36,485  CAP  -17,24  A7P  91.28  TAL  155.68  TAP  267.38  RCA  81.34  APO  153.18  V2  35.164 

RC  43.971  CL  12.93  CP  -.70  7AL  46.96  7AP  1.80  £TS  158.18  7AE  159.08  ETE  214.39  ZAC  100.73  ETC  166.81  ClP  1.65 

PLANETOCENTRIC  CONIC 


C3  47.488 

VHL 

6.891 

OLA  22.56 

RAL  20. 4e  RAO  6568.8 

VEL  22.994 

PTH  2.37 

VHP  11 .010 

O 

CL 

O 

RAP  7.56 

ECC 

1 .7015 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

25  58 

3222.27 

-25.78 

112.30 

266.30 

77.86 

5 19 

40 

2622.3 

-27.20 

103, 9e 

90.00 

23 

6 21 

4280,87 

2.65 

176.49 

255.78 

61 .80 

24  17 

42 

3680.9 

-1.14 

169.86 

100.00 

6 

3 56 

2906. 4? 

-27.95 

89.56 

266.79 

78.94 

6 52 

22 

2306.4 

-29.19 

80.98 

100.00 

0 

15  1 

4071.96 

4.58 

160.07 

254.70 

60.43 

1 22 

53 

3472.0 

.61 

153.53 

110.00 

7 

46  20 

2586.05 

-33.25 

66.29 

267,85 

81.56 

8 29 

26 

1986.0 

-34.06 

57.14 

110.00 

0 

49  6 

3965.10 

9.18 

149.16 

251 .89 

56.93 

1 55 

11 

3365.1 

4.76 

142.85 

ufferential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9884 

TRA- 

-2.1704 

TC3  -.1882 

BAU  .1310 

SCT  2139.6  SCR 

393.6  SC3 

151 .6 

ST  1009.5 

SR  355.1 

ss 

900.2 

ROE  -.4245 

RRA 

.1438 

RC3  -.0847  FAU  .02049 

RRT 

.0801  RRF  - 

.0701  RTF  - 

.9056 

CRT  .7457 

CRS  .8318 

CST 

.9897 

FOE  1.0103 

FRA 

1 .6121 

FC3  -.3736  BSP  6873 

see  2171,6  R23 

.0050' Rl  3 - 

.9056 

LSA  1378.4 

MSA  234.9 

SSA 

16.5 

BOE  1.0757 

BRA 

2.1752  BC3  .2064 

FSP  -418 

SCI  2135.9  SC2 

392.3  THA 

.88 

ELI  1045.4 

EL2  228 . 4 

ALF 

15.45 

368 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  DEC  S 


heliocentric  conic 


RL 

147.41 

LAL 

-.00 

LOL 

72.93 

VL 

26.036 

GAL 

RP 

107.60 

LAP 

3.16 

LOP 

167.90 

VP 

36.599 

GAP 

RC 

43.319 

GL 

13.59 

GP 

-.76 

ZAL 

46.87 

ZAP 

PLANETOCENTRIC  ' 

CONIC 

C3 

44.126 

VHL 

6.643 

OLA 

23.25 

RAL 

20.36 

RAD 

FLl&HT  TIME  U8.00 
DISTANCE  2S3.594 

9.30  AZt  SS.92  HCA  114.93  SNA  116.21 

16.37  AZP  91.47  TAL  155,39  TAP  270.32 

.76  ETS  106.12  ZAE  161.35  ETE  219.22 

.7  VEL  12.864  PTH  2.34  VHP  10.514 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

90.00 

4 16  1 

3236.62 

-25.54 

113.44 

265.01 

77.34 

5 10  0 

2636.6 

90.00 

23  16  0 

4227.65 

.93 

173.52 

255.00 

61.70 

24  26  26 

3627.7 

100.00 

5 55  22 

2916.27 

-27,79 

90.41 

265.54 

76.52 

6 44  0 

2316.3 

100.00 

0 23  16 

4023.23 

2.94 

157.36 

253.66 

60.24 

1 30  19 

3423.2 

110.00 

7 40  1 

2590.66 

-33.20 

66.66 

266.66 

61.35 

6 23  12 

1990.9 

110.00 

0 55  7 

3923.39 

7.62 

146.93 

250.99 

56.56 

2 0 30 

3323.4 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


arrival  DATE  APR  2 1969 


ECC  .29420  INC  3.4633  VI  30.225 

RCA  63.43  APO  152.99  V2  35.153 

ZAC  102.47  ETC  166.65  CLP  .20 

DPA  -.37  RAP  9.00  ECC  1.7262 

:ST  TIM  INJ  2 LAT  INJ  2 LONG 
-27,03  105.09 

-2.66  166.69 

-29.09  61.65 

-1.04  150.66 

-34.04  57.52 

3.17  140.67 

ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1726  BAU 

.1146 

SGT 

2224.7 

SGR 

RC3 

-.0669  FAU 

.02163 

RRT 

*0660 

RRF 

FC3 

-.4243  BSP 

7162 

SG6 

2257.2 

R23 

BC3 

.1942  FSP 

-459 

SGI 

2225.0 

SG2 

.69 


LAUNCH  DATE  DEC  5 1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72,93  VL 

RP  107.64  LAP  3.06  LOP  191.13  VP 

RC  42.634  GL  14.26  GP  -.62  ZAL 

PLAfCTOCENTRlC  CONIC 


26.201  GAL 
36.704  GAP 
46,64  ZAP 


flight  TI>C  120.00 

DISTANCE  290.393 
9.09  A2L  66.90  HCA  1 
-15.52  AZP  91.65  T4L  1 


C3  41.065 

VHL  6.406 

DlA  23.95 

RAL  20.29 

RAO  6566. ( 

LNCH  AZMTH 

LNCH  TIIC 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

4 5 10 

3257.54 

-25.26 

114.74 

90.00 

23  26  6 

4172.69 

-.64 

170.46 

100.00 

5 46  9 

2931 .73 

-27.60 

91.36 

100.00 

0 31  46 

3973.54 

1.26 

114.66 

110.00 

7 33  16 

2596.52 

-33.14 

67.09 

110.00 

1 i 7 

3661.51 

6.05 

144.71 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  5 1966 


TC3 

-.1540  BAU 

.0967 

SGT 

2272.9  SGR 

RC3 

-.0929  FAU 

.02293 

RRT 

.1026  RRF 

FC3 

-.4635  BSP 

7433 

SG6 

2302.6  R23 

BC3 

.1799  FSP 

-507 

SGI 

2273.2  $G2 

VEL  12.745  PTH  2.52  VHP  10,033 
IN3  RT  ASC  INJ  AZMTH  INJ  TIME 
263.66  76.75  4 59  27 

254.25  61.69  24  35  41 

264.25  76.03  6 35  1 

253.06  60.13  1 37  59 

269.43  61.10  6 16  34 

290.11  96.29  2 9 46 

MID-COURSE  EXECUTION  ACCURACY 

366.6  SG3  160.4 
.0902  RTF  -.9176 
.0069  R13  -.9176 
366.6  THA  .96 


ST 

1054.3  SR 

343.6 

SS 

943.9 

CRT 

.7466  CRS 

.6371 

CST 

.9690 

L5A 

1437.6  MSA 

230.9 

SSA 

16.3 

Eli 

1D66.7  El2 

221.1 

ALF 

14.33 

ARRIVAL 

DATE 

APR 

4 1969 

ECC 

.26277  INC 

3.4976 

VI 

30.225 

RCA 

65.43  APO 

152.79 

V2 

35.141 

ZAC 

104.17  ETC 

166.66 

CLP 

-1.26 

DPA 

.29  RAP 

10.62 

ECC 

1.6756 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2697.3 

3972.7 

2331.7 

3373.9 

1996.9 

3261.9 


-26.63 

-4.62 

-26.97 

-2.72 

-34.02 

1.96 


106.42 

163.81 

62.63 

146.13 

57^96 

136.46 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.67  LAP  3.00  LOP  194.36 

RC  42.524  GL  14.95  GP 

PLANETOCENTRIC  CONIC 

C3  36.264  VHL  6.167  OLA  24.64  RAL  20.15 


Flight  time  ize.oo 
DISTANCE  297.191 

VL  26.352  gal  6.70  AZL  66.49  HCA  121.36  SMA  119.97 

VP  36.601  GAP  -14.71  AZP  91.63  TAL  154.92  TAP  276.30 

-.90  ZAL  46.67  ZAP  2.93  ETS  19.23  ZAE  165.54  ETE  233.29 


ST 

1094.3  SR 

331.8 

SS 

990.1 

CRT 

.7595  CRS 

.6420 

CST 

.9901 

LSA 

1496.2  MSA 

221.4 

SSA 

16.3 

Eli 

1124.0  El2 

210.1 

alf 

13.45 

ARRIVAL 

DATE 

APR 

6 1969 

ECC 

.27196  INC 

3,5131 

VI 

30.225 

RCA 

67.34  APO 

152.60 

V2 

35.129 

ZAC 

105.65  ETC 

166.91 

CLP 

-2.79 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 53  15 

3279.06 

-24.91 

116.23 

262.26 

90.00 

23  36  56 

4115.52 

-2.69 

167.27 

253.52 

100.00 

5 36  13 

2947.11 

-27.36 

92.45 

262.91 

100.00 

□ 40  35 

3922.73 

-.46 

151.67 

252.29 

110.00 

7 26  10 

2603.13 

-33.07 

67.59 

264.17 

110.00 

1 7 6 

3639,47 

4.45 

142.50 

249.23 

RAD  6566.5  VEL  12.635  PTH  2.29  VHP  9.566 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

76.06  4 47  54 

61.60  24  45  31 

77.52  6 25  20 

60.11  1 45  56 

60.61  6 9 33 

56.07  2 11  7 

MID-COURSE  EXECUTION  ACCURACY 


DPA 


.93  RAP  12.21  ECC  1.6301 


PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2679.1 

3515.5 

2347.1 
3322.7 

2003.1 

3239.5 


-26.56 

-6.44 

-26.63 

-4.44 

-33.99 

-.03 


107,96 

160.59 

63.95 

145.33 

56.47 

136.29 


TC3 

-.1342 

BAU 

.0647 

SGT 

2343.1 

SGR 

354.9  SG3 

197.3 

RC3 

-.0967 

FAU 

.02433 

RRT 

.J151 

-.1007  RTF 

-.9231 

FC3 

-.5503 

BSP 

7663 

see 

2369.9  R23 

.0060  R13 

-.9251 

BC3 

.1654 

FSP 

-557 

SGI 

2343.5 

SG2 

352.5  THA 

1 .02 

LAUNCH  DATE  DEC  5 1966 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  107.91  LAP  2.90  LOP  197.59 

RC  42.392  GL  15.66  GP  -.98 

PLANETOCENTRIC  CONIC 


C3  35.756 

VHL  5.960 

DLA  25.34 

RAL  19.96 

RAO  6566.4 

VEL  12.535 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 40  1 

3304.71 

-24.46 

117.99 

260.60 

90.00 

23  48  59 

4055. 4D 

-4.61 

163.90 

252.64 

100.00 

5 25  26 

2964.62 

-27.12 

93.70 

261.53 

100.00 

0 49  51 

3670.52 

-2.23 

149.00 

251.53 

110.00 

7 18  35 

2610.63 

-32.99 

66.17 

262.68 

110.00 

1 13  11 

3797.28 

2.65 

140.29 

248.36 

differential  corrections 
TDE-1.0291  TRA-Z.OrZO  TC3  -.1106  BAU  .0713 

ROE  -.3172  RRA  .0906  RC3  -.1002  FAU  .02590 

FDE  1.3035  FRA  1.9174  FC3  -.6271  BSP  7899 

BOE  1.0769  BRA  2.0739  BC3  ,1492  FSP  -614 


FLIGHT  TI»C  124.00 
DISTANCE  303.966 

VL  26.493  GAL  6.33  AZL  66,47  HCA  124.61  SMA  120.76 

VP  36.690  GAP  -13.92  AZP  92.01  TXL  154.74  TAP  279.55 

ZAL  46.94  ZAP  4.45  ETS  14.24  ZAE  167.23  ETE  243.40 

PTH  2.27  VHP  9.119 

INJ  AZMTH  INJ  TIME 
75.30  4 35  5 

62.03  24  56  15 

76.91  6 14  51 

60.16  1 54  21 

60.46  826 

55.92  2 16  29 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2411.4  SGR  340.5  SC3  216.1 
RRT  .1272  RRF  -.1109  RTF  -.9292 
SOB  2435.3  R23  .0097  R13  -.9292 
SGI  2411.9  SGZ  337.7  THA  1.D5 


319.0 

SS 

1040.6 

.6474 

CST 

.9904 

214.0 

SSA 

16.2 

199.9 

alf 

12.49 

DATE 

APR 

6 1969 

ECC  .26193  INC  3.5295  VI  30.225 
RCA  89.16  APO  152.40  V2  35.117 
ZAC  107.49  ETC  166.92  CLP  -4.34 

DPA  1.54  RAP  13.77  ECC  1.5885 
PO  CST  TlM  INJ  2 LAT  INJ  2 LONG 

2704.7  -26.26  109.77 

3455.4  -6.32  157.19 

2364.6  -28.65  65.23 

3270.5  -6.19  142. 4A 

2010.8  -33.95  59.07 

3197.3  -1.65  134.09 

ORBIT  DETERMINATION  ACCURACY 
ST  1166.0  SR  305.3  SS  1095.2 

CRT  .7752  CRS  .6528  CST  .9907 

LSA  1629,8  MSA  206.5  Si>A  16.0 

ELI  1210.0  El2  199.0  AlF  n,57 


369 


JPL  TM  33-99  EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


.AUNCH  CATE  i 

DEC  5 1968 

flight  TIME  126,00 

ARRIVAL 

CATE 

APR 

10  1969 

HELIOCENTRIC  CONIC 

Cl: 

stance  310.774 

RL  147.41 

LAL  -.00 

lOl 

72.93 

VL  26.623 

gal  7,98 

A7t  86.45 

HCA 

127.83 

SMA 

121 .55 

ECC  .25229 

INC 

3.5473 

VI 

30.225 

RP  107.95 

LAP  2.80 

LOP  200.81 

VP  36.972 

GAP  -13.15 

A7P  92.18 

TAL 

154.60 

TAP 

282.43 

RCA  9G.88 

APO 

152.21 

V2 

35.105 

RC  42.442 

Gl  16.38 

GP 

-1.08 

7Al  47.07 

7AP  6.03 

ETS  11.89 

7AE 

168.45 

ETE 

255.82 

ZAC  109-09 

ETC 

166.93 

CLP 

'5.93 

PLANETOCENTRIC  CONIC 

C3  33.468 

VHL  5.785 

OLA 

26.03 

RAl  19.72 

RAC  6560.3 

VEL  12.443 

PTH 

2.25 

VHP 

0.604 

CPA  2.12 

Rap 

15.29 

ECC 

1 -5500 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 A7MTH 

INJ  TIME 

PO  CST  TJM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 25  2 

3335 

.65 

-23.93 

120,09 

259.28 

74.39 

4 

20  57 

2735.7 

- 

25.84 

111.94 

90.00 

0 5 39 

3991  .04 

-6.66 

160.27 

252.22 

62.41 

I 

12  11 

3391  .0 

- 

10.30 

153.49 

WO. 00 

5 13  40 

2985.40 

-26.79 

95.15 

260.11 

76.22 

e 

3 26 

2385.4 

- 

28.42 

86.72 

100.00 

0 59  42 

3816 

.53 

-4.06 

146.03 

250-80 

60-56 

2 

3 19 

5216.5 

-7.97 

1 39.4  3 

no  WO 

7 10  32 

2619.77 

-32.88 

68. 85 

261 .58 

SO. 09 

7 

54  12 

ZDi9.& 

- 

53.90 

59.76 

110.00 

I 19  20 

3754 

,93 

1.23 

138.08 

247.51 

55.84 

2 

21  55 

3154.9 

-3.26 

131  .87 

OIFFEffENTIAL  CORffCCTIONS  MlC-COUffSC  eXECUTION  ACCU«AC^  O(?0IT  CFTewiNA TICW  ACCsJftACv 


TCE- 

'1  .0413 

TRA- 

-2-0424 

TC3 

-.0839 

0AU 

.0595 

SCT  2478.0 

325.4 

SC3 

257,0 

$T 

1232.7 

SR 

290.7 

SS 

1154.0 

1 

ROE 

-.2923 

RRA 

-0799 

RC3 

-.1033 

FAU 

.02764 

RRT  .1388 

RRF 

-.1202 

RTF 

-.9329 

CRT 

.7033 

CRS 

.8582 

CST 

.9911 

FOE 

1 .4000 

FRA 

2.0116 

FC3 

-.7151 

0SP 

8122 

2499-3 

R25 

.0116 

R13 

-.9329 

.LSA 

1701  .8 

MSA 

198.9 

SSA 

15.7 

0CE 

1 .0815 

8RA 

2.0440 

6C3 

.1331 

FSP 

-677 

SCI  2478.4 

SC2 

322.2 

THA 

1 .06 

ELI 

1254.0 

EL2 

177.7 

ALF 

10.68 

- 

LAUNCH 

CATE  DEC 

5 1968 

Flight 

TIME 

128.00 

arrival 

CATE 

APR 

12  1969 

1 

HEulOCENTfflC  CONIC  CISTANCE  3J7.554 


RL  147.41 

LAL  -.00 

LOL  72.93 

VL  26.744 

CAL  7.65 

AZL  86.43 

HCA 

131 .05 

SMA 

122.27 

ECC  .24335 

INC  3.5666 

VI 

30.225 

- 

RP  107.99 

LAP  2.69 

LOP  204.03 

VP  37.048 

CAP  -12.41 

AZP  92.54 

tac 

154.49 

Tap 

285.54 

RCA  92 . 52 

APO  152.03 

V2 

35.092 

RC  42.671 

CL  17.11 

GP  -1.19 

ZAL  47,24 

ZAP  7,67 

ETS  10.60 

ZAE 

169.05 

ETE 

269.91 

ZAC  110.64 

ETC  166.94 

CLP 

-7.58 

- 

PLANETOCENTRIC  CONIC 

■ 

C3  31.395 

VHL  5.603 

OLA  26.72  RAL  19.44 

RAO  6560.3 

VEL  12.360 

PTH 

2.23 

‘^p 

8.265 

DPA  2.66 

RAP  16.77 

ECC 

1 .5167 

- 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

IN, 

1 AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

s 

90.00 

3 7 31 

3374.48 

-23.19 

122.69 

257.66 

73.28 

4 

3 46 

2774.5 

'25.26 

114.64 

90.00 

0 20  53 

3920.01 

-8.87 

156.23 

251.70 

63.00 

1 

26  13 

5320.0 

-12.43 

149.36 

100.00 

5 0 42 

3009.62 

-26.39 

96.83 

258.64 

75.42 

5 

50  52 

2409.6 

-28.13 

88 .46 

100.00 

1 10  23 

3760.10 

-5.95 

142.91 

250.12 

60.65 

2 

13  3 

3160.1 

-9.82 

136.26 

i 

110.00 

7 1 59 

2630,11 

-32.76 

69.63 

260.26 

79.64 

7 

45  49 

2030,1 

-33.84 

60.56 

- 

■ lio.oo 

1 25  35 

3712.37 

-.40 

135.86 

246.60 

55.82 

2 

27  28 

5112-4 

-4.88 

129.64 

1 

OITTEJTEnTIAL  corrections  MIO-COURSE  E«CUTI0N  accuracy  OR8IT  CETEffWINATION  ACCURACV 

T0£-i,0540  TRA-?.0W8  TC3  -.0547  6AU  .0501  SCT  Z542.6  SCR  309.4  SC3  260.3  ST  IZaO.l  SR  275.2  SS  1217,7 

ROE  -.2601  RRA  .0704  RC3  -.1061  FAU  .02950  RRT  .J4S0  RRF  -.1279  RTF  -.9373  CRT  .7913  CRS  .0634  CSt  .9914 

FOE  1.5007  FRA  2.1149  FC3  -.0157  BSP  0323  SC0  2561  .4  R23  .0140  R13  -.9373  LSA  1777.7  H5A  191.3  SSA  15.4 

0OE  1.0075  BRA  2.0121  0C3  .1193  FSP  -747  SCI  2543.0  5C2  305.9  THA  1.05  ELl  1290.8  EL2  165.9  ALF  9.82 


LAUNCH  DATE  CEC  5 1960  FLIGHT  TIME  130.00  ARRIVAL  CATE  APR  14  J 969 

heliocentric  conk  CISTAnCE  324.324 

RL  147. 41  lAL  -.00  LOt  72,93  VL  26.856  GAL  7.33  A7L  86.41  MCA  134.26  5MA  122.95  ECC  .23498  INC  3.5879  VI  30.225 

RP  100.03  LAP  2.57  LOP  207.25  VP  37.116  GAP  -U.7D  A7P  92.51  TAL  154.43  TAP  200.69  RCA  94.06  APO  151.84  V2  35 .080 

RC  43.070  GL  17.07  GP  -1  .33  7AL  47.46  7AP  9.37  ETS  9.05  7AE  169.00  ETE  284.09  7AC  112.14  ETC  166.95  CLP  -9.28 

PLANE TOCENTRIC  CONIC 

C3  29.521  VHL  5.433  CLA  27.41  RAL  19.10  RAO  6568.2  VEL  12.284  PTN  2.21  VHP  7.059  CPA  3.16  RAP  18.22  ECC  I .4858 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ,  A7HTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

2 45  41 

3427.07 

-22.12 

126.18 

255.88 

>1 .85 

3 42  48 

2827.1 

-24.39 

1 18,24 

90.00 

0 40  4 

3836.54 

-11.42 

151 .42 

251.35 

63.91 

1 44  1 

3236.5 

-14.83 

144  .41 

100.00 

4 46  10 

3038.68 

-25.87 

98.64 

257.13 

74.40 

5 36  48 

Z438.7 

-27.75 

90.54 

ICKl.DO 

1 22  16 

3700.16 

-7.94 

139.57 

249.51 

61  .09 

2 23  57 

3100.2 

-11.73 

132.84 

_ 

110.00 

6 52  54 

2642.08 

-32.61 

70.53 

258.94 

79.13 

7 36  56 

2042.1 

-33.76 

61  .49 

110.00 

1 32  2 

3669.53 

-2.04 

133,62 

245.88 

55.87 

2 33  11 

3069.5 

-6.50 

127.38 

differential  CORRECTIONS  MJO-COORSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TOE- I .0636 

TRA-1 

.9738 

TC3 

-.0180  6AU 

.0433 

SCT 

2599.2 

SCR 

292.6 

5C3 

286.3 

ST 

1324.0 

SR 

258.5 

SS 

1285.4 

ROE  -.2442 

RRA 

.0622 

RC3 

-.1083  FAU 

.03184 

RRT 

.1551 

RRF 

-.1318 

RTF 

-.9416 

CRT 

.7985 

CRS 

.8682 

CST 

.9917 

FOE  1.6296 

FRA  2.2265 

FC3 

-.9336  BSP 

8593 

SC0 

2615.6  R23 

.0163 

R13 

-.9416 

LSA 

1854.1 

MSA 

184. 1 

SSA 

15.0 

0OE  1.0913 

8RA  1.9748 

BC3 

.1098  FSP 

-829 

SCI 

2599.6 

SC2 

289.0 

THA 

1,01 

Eli 

1340.2 

El2 

153.7 

ALF 

8,90 

LAUNCH  CATE  OCC  5 I 960  FLIGHT  TIME  132-00  ARRIVAL  CATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  .0B2 

RL  147.41  LAL  -.00  LOL  72.93  VL  26.960  CAL  7.04  A7L  86.39  HCA  137.40  SMA  123.59  ECC  .22716  INC  3.6117  VI  50.225 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.179  CAP  -11.00  A7P  92.66  TAL  154.39  TAP  291  .86  RCA  95.51  APO  151.66  V2  35.067 

RC  43.650  GL  18.63  CP  -1.40  7AL  47.72  ZAP  11,14  ETS  9.42  ZAE  168.38  ETE  296.73  7AC  113.58  ETC  166.97  CLP  -11.04 

PLANETOCENTRIC  CONIC 


C3  27.833 

WL 

5.276 

OLA  28.10 

RAL  18.73 

RAO  €560. 

.1  VEL  12.215 

i PTH  2.19 

VHP  7, 

.468 

CPA  3.61 

RAP  19-61 

ECC 

1 .4501 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

12  0 

3517.66 

-20.08 

132.04 

253.68 

69.61 

3 10 

38 

2917.7 

-22.68 

124 .33 

90.00 

1 

10  45 

3716.52 

-14.90 

144.33 

251.45 

65.64 

2 12 

41 

3116.5 

-18.07 

137.00 

100.00 

4 

29  24 

3074.69 

-25.19 

101.30 

255.54 

73.36 

5 20 

39 

2474.7 

'27.23 

93.09 

100.00 

1 

36  2 

3634.72 

-10.07 

135.00 

249.00 

61.71 

2 36 

36 

3034.7 

-13.77 

129.05 

110.00 

6 

43  12 

2655.93 

-32.43 

71.57 

257.60 

78.54 

7 27 

28 

2055.9 

-33.67 

62.56 

110.00 

1 

38  43 

3626.26 

-3.69 

131.36 

245.12 

55.99 

2 39 

10 

3026.3 

-8.13 

125.09 

DIFFERENTIAL  CC3RRECTI0NS 

MIO' 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE-1 .0764 

TRA- 

-1.9375 

TC3  .0171 

BAU  .0416 

SCT 

2656.5  SCR 

275.1  SC3 

315.5 

ST  1370.7 

SR  240.6 

55 

1360.2 

ROE  -.2207 

RRA 

.0553 

RC3  -.1104 

FAU  .03428 

RRT 

.1584  RRF  - 

.1316  RTF  - 

.9454 

CRT  .8054 

CRS  .8725 

CST 

.9921 

FOE  1 .7683 

FRA 

2.3512  FC3-1.0662  0SP  8774 

see  2670.7  R23 

.0200  R13  - 

.9454 

LSA  1937.8 

MSA  1 76 . 9 

SSA 

14.5 

BOE  1 .0988 

BRA 

I .9383 

0CJ  .1117 

FSP  -917 

SCI 

2656.9  SC2 

271.5  THA 

.95 

ELS  1384.5 

EL2  141.2 

ALF 

8.13 

370 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  i 


LAUNCH  CATE  CEC  5 J-568 


flight  time  134.00 


ARRIVAL  CATE  APR  18  1969 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  '.DO  LOL  7^.93 

RP  108.11  LAP  2.30  LOP  213.67 

RC  44.405  CL  19.41  OP  '1.67 

PLANE TOCENTRIC  CONIC 


distance  337.826 

VL  27.055  gal  6.76  A7L  86.36  HCA  140.69  SNA  124.18 

VP  37.236  GAP  '10.33  A7P  92.82  TAL  154.38  TAP  295.07 

7Al  48.02  7AP  12.98  ETS  9.20  7AE  167.38  ETE  306.97 

2,18  VHP  7.091 


84.55  0 54 

95.45  2 24 

100.00  4 9 

100.00  I 53 

110.00  6 32 

110.00  1 45 

differential  CORRECTIONS 
TOE'1.0856  TRA'1.8952  TC3  .0593 

ROE  -.1971  RRA  .0501  RC3  '.1122 

FOE  1 .9238  FRA  2.4865  FC3'1 .2209 

60E  1.1034  BRA  1 .8958  6C3  .1269 

LAUNCH  DATE  OEC  5 1968 

HELIOCENTRIC  CONIC 
RU  147.41  LAL  -.00  LOL  72.93 

RP  108.15  LAP  2.16  LOP  216.88 

RC  45.309  CL  20.21  OP  -1.90 

PLANETOCENTRIC  CONIC 


CLA  28.79 

RAl  18.31 

RAC  6568.1 

VEL  12.153 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3749.67 

-18.26 

148.28 

251 .45 

3456.64 

'18.24 

126.80 

251.44 

3122.17 

-24.23 

104.50 

253.83 

3559.38 

'12.47 

131.58 

248.65 

2671 .99 

-32.20 

72,77 

256.27 

3582.33 

-5.36 

129.06 

244.40 

67.34 
67.33 
7l  .94 
62.61 
77.86 
56.19 


1 56  56 
3 22  35 
5 1 4 

2 52  23 
7 17  21 
2 45  28 


BAU  .0446 
FAU  .03711 
6SP  9019 
FSP  '1021 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2703.3  SCR  256.5  SC3  348.1 
RRT 

see 

SGI 


.1527  RRT  -.1227  RTF  -.9491 

2715.5  R23  .0238  R13  -.9492 

2703.6  S02  253.5  THA  .84 


VL  27.143 
VP  37.287 
7AL  48 . 36 


GAL 

GAP 

7AP 


C3  24.956 

VHL  4.996 

OLA  29.49 

RAL  17.85 

RAD  6568.0 

VEL  12.097 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

81  .40 

0 27  27 

3817.48 

-19.02 

153.62 

250.31 

98.60 

2 48  17 

3362,65 

'19.01 

120.21 

250.30 

100.00 

3 40  26 

3195.69 

-22.59 

109.34 

251.8! 

100.00 

2 17  58 

3459.67 

-15,51 

125.74 

248.64 

110.00 

6 21  35 

2690.75 

-31 .93 

74.17 

254.92 

110.00 

1 53  19 

3537,37 

-7.05 

126.68 

243.73 

flight  TIME  136.00 
01 STANCE  344.555 

6.50  A7L  86.33  HCA  143.90  SNA  124.74 

'9.67  A7P  92.97  TAL  154.40  TAP  298.30 

14.92  ETS  9.15  7AE  166.18  £TE  314.81 

PTH  2.17  VHP  6.728 

INJ  atmth  inj  time 


67.03 

67.02 

69.89 

64.12 

77.08 

56.47 


31  5 
44  19 
33  42 
15  38 
6 26 
52  16 


differential  corrections 
toe-1.0938  TRA-1.8500  TC3  -1039 

ROE  -.1733  RRA  .0466  RC3  -.1139 

FOE  2.1007  FRA  2.6360  FC3-1  .3980 

60E  1.1075  BRA  1.8506  BC3  .1542 


LAUNCH  DATE  DEC  5 1968 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  '.00  LOL  72.93 

RP  108.19  LAP  2.01  LOP  220,09 

RC  46.364  GL  21 .03  GP  -2.18 

PLANETOCENTRIC  CONIC 


BAU  .0514 
FAU  .04030 
BSP  9243 
FSP  '1137 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2743.4  SGR  237.1  SG3  384.6 
RRT  .1349  RRF  -.1009  RTF  -.9525 
see  2753.7  R23  .0288  R13  -.9525 
SGl  2743.6  SG2  234.9  THA  .67 

flight  TIME  138.00 


DISTANCE  351.268 

VL  27.224  GAL  6.26  A7L  86.29  HCA  147.10  SMA  125.26 
VP  37,334  GAP  '9.04  A7P  93.11  TAl  154.44  TAP  301.55 
7AL  48.74  7AP  16.95  ETS  9-23  7AE  164.92  ETE  320.64 


VHL 

4. 073 

CLA  30.19 

RAL  17.35 

RAO  6568.0 

VEL  12.047 

PTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

0 

7 31 

3862.61 

-19.78 

157.31 

249.19 

3 

4 13 

3293.12 

-19.77 

115.39 

249.19 

1 

0 

7 31 

3862.61 

-19.78 

157.31 

249.19 

3 

4 13 

3293.12 

'19.77 

115.39 

249.19 

6 

9 20 

2712.93 

-31 .58 

75.80 

253.58 

2 

1 35 

3490.79 

-8.80 

124.20 

243.12 

. CORRECTIONS 

MIO-COORSE  EXECUTION 

79.06 
100.94 

79.06 

100.94 
110.00 
110.00 

OIFFERENTI 

TOE-1.1030  TRA-1.8037  TC3  .1465  BAU  .0593 
ROE  -.1487  RRA  .0453  RC3  -.1160  FAU  .04381 

FOE  2.3049  FRA  2.8028  FC3-1.5973  BSP  9404 

BCE  I.I129  BRA  1 .8043  BC3  .1869  FSP  -1266 

LAUNCH  DATE  DEC  5 1968 

HELIOCENTRIC  CONIC 

RL  147.41  LAL  -.00  LOL  ~T2.93  VL  27.298 

RP  108.23  LAP  1.86  LOP  223.29  VP  37.375 

RC  47.558  GL  21.88  GP  -2.53  7AL  49.15 

PLANETOCENTRIC  CONIC 

C3  22.676  VHL  4.762  OLA  30.91  RAL  16.80 

LNCH  A794TH  LNCH  TIME  L-I  TIME  INJ  LAT 

77.06  23  46  43  3897.95  -20.53 

102.94  3 16  45  3235.29  -20.52 

77.06  23  46  43  3897.95  -20.53 

10Z.9A  3 16  45  3235.29  -20.52 

110.00  5 5i  39  2739.70  -31. tZ 

110.00  2 10  56  3441.54  -10.62 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0958  tra-1  .7391  TC3 ' .2154  BAU  .0745 
ROE  -.1225  RRA  .0469  RC3  -.1183  FAU  .04844 

FOE  2.5238  FRA  2.9715  FC3-1 .8493  BSP  9898 

80E  1.1026  BRA  1.7397  BC5  .2457  FSP  '1442 


66.71 

66.70 

66.71 
66.70 
76.17 
56.83 


15  VHP  6.379 
TH  INJ  TIME 
1 M 53 


59  7 
11  53 
59  7 
54  32 
59  46 


GAL 

GAP 

ZAP 


SGT  2778.9  SGR  217.1  5G3  4?6.0 

RRT  .0984  RRF  -.0588  RTF  -.9556 
SGB  2787.4  R23  .0360  Rl3  -.9556 
SGI  2779.0  SC2  216.1  THA  .44 

flight  TIME  140.00 

DISTANCE  357.963 
6.03  A7L  86.25  HCA  150.31  SNA  125.74 

-8.42  A7P  93.26  TAL  154.51  TAP  304 .82 

19.09  ETS  9.44  7AE  163.71  ETE  324.83 


ECC  .21988 

INC  3.6385 

VI 

30.225 

RCA  96.88 

APO  151.49 

V2 

35.053 

ZAC  114.96 

ETC  167.00 

CLP 

'12.88 

OPA  3.99 

RAP  20.94 

ECC 

1 .4331 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3149.7 

'21  .17 

1 

40.78 

2856.6 

-21 .16 

119.30 

2522.2 

'26.47 

96.41 

2959.4 

-16.04 

1 

24  .61 

2072.0 

-33.54 

63.80 

2982.3 

-9.76 

122.74 

ORBIT  determination  ACCURACY 

ST  1412.6 

SR  221  .0 

SS 

1439.8 

CRT  .8106 

CR$  .8756 

CST 

.9924 

LSA  2021 .9 

MSA  1 70 . 3 

SSA 

13.9 

ELI  1424.0 

El2  128.4 

alf 

7.29 

ARRIVAL  CATE 

APR 

20  1969 

ECC  .21311 

INC  3.6693 

VI 

30.225 

RCA  98.16 

APO  151  .32 

V2 

35.040 

ZAC  116.26 

ETC  167.05 

CLP 

'14.80 

OPA  4 . 30 

RAP  22-22 

ECC 

1 .4107 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3217.5 

'21.97 

146.09 

2762.6 

'21 .96 

112.69 

2595.7 

'25.13 

101 .46 

2859.7 

-18.87 

118.55 

2090.7 

'33.37 

65.23 

2937.4 

'11.41 

120.50 

ORBIT  DETERMINATION  ACCURACY 

ST  1452.1 

SR  199.6 

SS 

1526. 1 

CRT  .8136 

CRS  .8768 

CST 

.9928 

LSA  2109.6 

MSA  164.2 

SSA 

13.1 

ELI  1461.2 

EL2  115.4 

ALF 

6.42 

ARRIVAL  DATE 

APR 

22  1969 

ECC  .20684 

INC  3.7051 

VI 

30.225 

RCA  99.35 

APO  151 .17 

V2 

35.027 

ZAC  117.49 

ETC  167.13 

CLP 

-16.81 

CPA  4.52 

RAP  23.43 

ECC 

1 .3908 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3262.6 

'22.76 

149.76 

2693 . 1 

-22.75 

107.84 

3262,6 

-22.76 

149.76 

2693-1 

-22.75 

107.84 

2112-9 

-33.15 

66.93 

2890.8 

'13,10 

117.75 

ORBIT  DETERMINATION  ACCURACY 

ST  1491.2 

SR  175.9 

SS 

1621  .4 

CRT  .8127 

CRS  .8747 

CST 

.9931 

LSA  2204.2 

MSA  158.6 

SSA 

12.3 

ELI  1498.0 

El2  102.0 

alf 

5.50 

ARRIVAL  CATE 

APR  24  1969 

ECC  .20104 

INC  3.7477 

VI 

50.225 

» RCA  100.46 

APO  151 .02 

V2 

35.013 

^ 7AC  118.63 

ETC  167.26 

CLP  '18.93 

RAO  6567.9  VEL  12.002  PTH  2.14  VHP  6.044 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 
160.31  248.11  66.37  24  5l  41 

111.41  248.10  66.36  4 lO  40 

160.31  248.11  66.37  24  51  4| 

111.41  248.10  66.36  4 lO  40 

77.76  252.21  75.10  6 4l  18 

121.55  242.61  57.32  3 8 17 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2780.0  SGR  196.8  SG3  470.8 

RRT  .0195  RRF  .0235  RTF  -.9591 

SGB  2787.0  R23  .04^3  R13  ',9591 

SGI  2780.0  SG2  196.7  THA  .08 


DPA  4.63  RAP  24.56  ECC  1.3732 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3298.0  -23.55  152-73 

2635.3  -23.54  103.83 

3298.0  -23.55  152-73 

2635.3  -23.54  103.83 

2139.7  -32.85  68.96 

2841.5  -14.85  115.01 

ORB  It  DETERMINATION  ACCURACY 
ST  1507.9  SR  148.7  SS  1715.0 

CRT  .8019  CR5  .8652  CST  .9932 

LSA  2283.2  MSA  154.4  SSA  11. 1 

Eli  1512.6  El2  88.6  AlF  4.54 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  5 1968 


Flight  time  u2.oo 


ARRIVAL  CATE  APR  1969 


HELIOCENTRIC  CONK 


DISTANCE  364.646 


RL  147.41 

LAL  -.00 

LOL  72.93 

VL  27.366 

CAL  5.83 

AZL  86.20 

HCA 

153.51 

SMA 

126.18 

ECC  .19571 

INC  3.7995 

VI 

30.225 

RP  108.27 

LAP  1 .69 

LOP  226.49 

VP  37.412 

Gap  -7.82 

AZP  93.40 

tal 

154.59 

TAP 

308.10 

RCA  101.49 

APO  150.88 

V2 

35.000 

RC  48.883 

Gl  22.76 

GP  -2.98 

ZAL  49.60 

ZAP  21.36 

ETS  9.79 

ZAE 

162.61 

ETE 

327.70 

ZAC  119-67 

ETC  167.45 

CLP 

-21 .16 

Planetocentric  conic 

C3  21.748 

VHL  4.664 

DLA  31.65 

RAl  16.23 

RAC  6567.9 

VEL  11.964 

PTH 

2,13 

VHP 

5.723 

OPA  4.60 

RAP  25.63 

ECC 

1 .3579 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.23 

23  31  34 

3928 .26 

-21 .28 

162.95 

247.08 

65.99 

24 

37  2 

3328.3 

'24.34 

I 55.34 

104.77 

3 27  17 

3184.74 

-21 .26 

107.94 

247.07 

65.98 

4 

20  22 

2584.7 

-24.32 

100.34 

75.23 

23  31  34 

3928 .26 

-21 .28 

162.95 

247.08 

65.99 

24 

57  2 

3328.3 

-24.34 

155.34 

104.77 

3 27  17 

3184.74 

-21.26 

107.94 

247.07 

65.98 

4 

20  22 

2584.7 

-24.32 

100.34 

110.00 

5 39  56 

2773.16 

-30.51 

80.17 

250.83 

73.79 

6 

26  9 

2173.2 

-32.43 

71  .48 

110.00 

2 22  2 

3387.83 

-12,58 

118.62 

242.24 

57.95 

3 

18  30 

2787.8 

-16.72 

111.97 

DIFFERENTIAL  CORRECTIONS 


MIO'COURSe  EXECUTION  ACCURACr 


ORBIT  DETERMINATION  ACCURACV 


TOE- 

•1 .1640 

tra- 

'1 .7486 

TC3 

.1411 

BAU  .0547 

SOT 

2903,8 

SGR 

180.3 

SG3 

531  .2 

ST 

1618.2 

SR 

118.9 

SS 

1875 .1 

ROE 

-.0951 

RRA 

.0505 

RC3 

-.1247 

FAU  .04973 

RRT 

-.0619  RRF 

.1314 

RTF 

-.9586 

CRT 

.7821 

CRS 

.8435 

CST 

.9942 

FOE 

2.8658 

FRA 

3.2489 

FC3- 

1.9796 

BSP  8489 

see  2909.4 

R23 

-.0720  R13 

.9586 

L5A 

2475.2  MSA 

147.9 

SSA 

10.8 

60E 

1.1679 

BRA 

I .7494 

BC3 

.1883 

FSP  -1467 

SOI 

2903.9 

SC2 

179.9 

tha 

179.78 

ELI 

1620.9 

El2 

74.0 

alf 

3.30 

LAUNCH  DATE  DEC  5 1968 


flight  time  144.00 


ARRIVAL  DATE  APR  Z8  1969 


HELIOCENTRIC  CONIC 

RL  147.41  LAL  -.00  LOL  7e,93  VL  27.428  GAL 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.445  GAP 

RC  50.327  CL  23.70  CP  -3.56  7Al  50.10  ZAP 

planetocentric  conic 


distance  371.302 

5.63  A7L  86.14  HCA  156. 7J  SNA  126.59  ECC  .19080  INC  3.8644  VI  30.225 

-7.24  A7P  93.55  TAL  154. B9  TAP  311.39  RCA  102.44  APO  150.74  V2  34.987 

23.79  ETS  10.29  7AE  161.66  ETE  329.38  ZAC  120.62  ETC  167.75  CLP  -23.54 


C3  20.947 

VHL  4 . 577 

OLA  32.44 

RAL  15.58 

RAO  6567.9 

VEL  11.930 

PTH  2.12 

VHP  5.4J7 

OPA  4 . 39 

RAP  26.62 

ECC  1 .3447 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.47 

23  17  12 

3956.08 

-22.03 

165.43 

246.07 

65.56 

24  23  8 

3356.1 

-25.14 

157.80 

106.53 

3 36  32 

3138.84 

-22.01 

104.81 

246.06 

65.55 

4 28  51 

2538.8 

-25.12 

97.19 

73.47 

23  17  12 

3956.08 

-22.05 

165.43 

246.07 

65.56 

24  23  8 

3356.1 

-25.14 

157,80 

106.53 

3 36  32 

3138.84 

-^.Oi 

104.81 

246.06 

65.55 

4 28  51 

2538.8 

-25.12 

97.19 

110.00 

5 20  43 

2817.34 

-29.63 

83.31 

249.34 

72.12 

6 7 41 

2217.3 

-31 .79 

74 .76 

110.00 

2 36  7 

3325.58 

-14.80 

115.17 

242.06 

58.83 

3 31  33 

2725.6 

-18.82 

108.36 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE-1 .1394 

TRA- 

1.6622 

TC3  .2302 

BAU  .0741 

SOT  2856.2  SGR 

168.3  SG3 

586.6 

ST  1606.7 

SR  82.4 

SS 

1979.7 

ROE  -.0622 

RRA 

.0603 

RC3  -.1306 

FAU  .05602 

RRT  - 

.2799  RRF 

.3524  RTF  - 

.9621 

CRT  .6885 

CRS  .7619 

CST 

.9941 

FOE  3.1496 

FRA 

3.4412 

FC3-2.3154 

BSP  9238 

SGB  2861 .2  R23  - 

.0857  R13 

.9621 

LSA  2546.8 

MSA  146.1 

SSA 

9.2 

BOE  1.1411 

BRA 

1 .6633 

5C3  .2646 

FSP  -1712 

SGI  2856.6  SG2 

161.6  THA  179.05 

ELI  1607.7 

El2  59.7 

alf 

2.03 

LAUNCH  CATE  DEC 

5 1968 

Flight  time  ue.oo 

arrival  cate 

APR 

30  1969 

HELIOCENTRIC  CONIC 

distance  377. 

940 

RL  147.41 

LAL 

-.00 

LOL  72.93 

VL  27.484 

CAL 

5.45 

AZL  86.05 

HCA  159.90 

SMA  126.96 

ECC  .18632 

INC  3.9485 

V] 

30.Z25 

RP  108.36 

LAP 

1 .36 

lOP  23Z.88 

VP  37.474 

GAP 

-6.68 

AZP  93.71 

tal  154.79 

TAP  314,70 

RCA  103.31 

APO  150.62 

Y2 

34 .974 

RC  51.881 

Cl 

24.73 

CP  -4.34 

ZAL  50,64 

ZAP 

26.39 

ETS  11.01 

ZAE  160.85 

ETE  529,91 

ZAC  121.46 

ETC  168.18 

CLP 

-26.06 

PLANETOCENTRIC  CONIC 

C3  20.288 

VHL 

4.504 

ClA  33.30 

RAL  14.88 

RAO  6567.8 

VEL  11.902 

PTH  2.11 

VHP  5.125 

OPA  3.94 

RAP  27.55 

ECC 

1.3339 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TI^ 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7|  .70 

23 

3 2 

3983.53 

-22.79 

167 

.92 

245.13 

65.04 

24  9 26 

3383.5 

-25.96 

1 

:60.27 

108.30 

3 

45  4 

3096.07 

-22.78 

101 

.90 

245.12 

65.03 

4 36  40 

2496.1 

-25.95 

94,26 

71.70 

23 

3 2 

3983.53 

-22.79 

167.92 

245.13 

65,04 

24  9 26 

3383.5 

-25.96 

160.27 

108.30 

3 

45  4 

3096.07 

-22.78 

101 

.90 

245.12 

65.03 

4 36  40 

2496.1 

-25.95 

94,26 

uo.oo 

4 

54  24 

2883.44 

-28.16 

87.89 

247.60 

69.77 

5 42  28 

2283.4 

-30.65 

79.58 

110.00 

2 

56  48 

3244.17 

-17.61 

no 

.54 

242.27 

60.22 

3 50  52 

2644.2 

-21 .44 

103.50 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE-1.1387  TRA-1.5970 

TC3 

.2652  BAU 

.0816 

SOT  2839.4  SCR 

174.6  SC3 

652.6 

ST 

1621.6 

SR 

45.6 

_ss 

2J16.8 

RCE  -.0232  RRA  .0758 

RC3 

-.1417  FAU 

.06151 

RRT  -.5413  RRF 

.6196  RTF 

-.9640 

CRT 

.2354 

CRS 

.3364 

CST 

.9943 

FOE  3.5172  FRA  3,6841 

FC3-2.6248  eSP 

9313 

SGB  2844.8  R23 

-.1147  R13 

.9642 

LSA 

2663.0 

MSA 

144. 5 

SSA 

7.9 

BOE  1.1 389  BRA  1 . 5988 

SC3 

.3007  FSP 

-1920 

SCI  2841.0  SG2 

146.7  THA 

178.09 

ELI 

1621 .7 

EL2 

44  .4 

alf 

.38 

LAUNCH  DATE  DEC  5 1968 


Flight  time  148.do 


arrival  cate  mat  2 1969 


HELIOCENTRIC  CONIC 


distance  384.558 


RL  147,41 

LAL  -.00 

LOL  72.93 

VL  27.535 

gal  5.29 

AZL  85.94 

HCA  163.10 

SMA  127.31 

ECC  .18225 

INC  4.0630 

VI 

30.225 

RP  108.40 

LAP  1.18 

LOP  236.07 

VP  37.500 

GAP  -6.13 

AZP  93.89 

tal  154.91 

TAP  318.00 

RCA  104.10 

APO  150.51 

V2 

34.961 

RC  53.536  CL  25.90 
PLANETOCENTRIC  CONIC 

CP  -5.43 

ZAL  51.27 

ZAP  29.21 

ETS  12.05 

ZAE  160.15 

ETE  329.15 

ZAC  122.21 

ETC  168.84 

CLP 

-28.75 

C3  19.785 

VHL  4.448 

OLA  34,28  RAL  14.07 

RAD  6567.8 

VEL  11.881 

PTH  2.11 

VHP  4.851 

CPA  3 . J 5 

RAP  28.44 

ECC 

i .3256 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.83 

22  48  20 

4012.74 

-23.59 

170.60 

244.24 

64.38 

23  55  13 

34J2.7 

-26.84 

162.93 

110.17 

3 53  21 

3054.92 

-23.58 

99.12 

244.24 

64.37 

4 44  16 

2454.9 

-26.83 

91  .45 

69,83 

22  48  20 

4012.74 

-23.59 

170.60 

244,24 

64.38 

23  55  13 

3412.7 

-26.84 

162.93 

110.17 

3 53  21 

3054.92 

-23.58 

99.12 

244.24 

64.37 

4 44  16 

2454.9 

'26.83 

91  .45 

69.83 

22  48  20 

4012-74 

-23.59 

170.60 

244.24 

64.38 

23  55  13 

3412.7 

-26.84 

162.93 

110.17 

3 53  21 

3054.92 

-23.58 

99.12 

244.24 

64.37 

4 44  16 

2454.9 

-26.83 

91  .45 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE-1 .1358 

TRA- 1.5259 

TC3  .2934 

BAU  .0884 

SGT  2804.7  SGR  214.8  SC3  725.7 

ST  1627.8 

SR  58.6 

SS 

2268 . 3 

ROE  .0268 

RRA  .1007  RC3  -.1601 

FAU  .06760 

RRT 

,7657  RRF 

,8399  RTF 

.9654 

CRT  -.8832 

CRS  -.8296 

CST 

.994  3 

FOE  3.9503 

FRA  3.9410 

fC^-2.9580 

BSP  9343 

SGB  2812.9  R23 

,1538  R13  - 

.9659 

LSA  2788.8 

MSA  144.3 

SSA 

6.4 

BOE  1.1361 

BRA  1.5292 

0C3  .3342 

FSP  -2156 

SGI  2809.5  SC2  137.9  THA  176.64 

ELI  1628.6 

EL2  27.5 

alf 

178.18 

372 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL  4.  1968-69  f 


launch  cate  CEC  5 1968 


HTLIOCENTRIC  CONIC 


RL 

147 

.41 

LAL 

-.00 

LOL 

72 

.93 

VL 

27 

581 

gal 

RP 

108 

.43 

LAP 

1 .00 

LOP 

239 

.25 

VP 

37 

522 

GAP 

RC 

55. 

?82 

GL 

27.32 

GP 

-7 

.05 

TAL 

52.02 

TAP 

Flight  timc  150.00 
01  stance  391.156 

5.14  A7L  85.77  MCA  166.29  SHA  127.62 
'5.60  A7P  94.11  TAL  155.02  TAP  321.31 
32.32  ET5  13.54  7AE  159.41  ETC  326.71 


ARRIVAL  CATE  MAV  * 1969 


zee  .17856  INC  4.2786  VI  30.225 
RCA  104.83  APO  150.40  V2  34.948 
7AC  122.88  ETC  169.86  ClP  '51 .62 


planetocentric  conic 


C3  19.403 

VHL 

4. 

.414 

DLA  35.47 

RAL  13.10 

RAO  6567.8 

VEL  11.869 

LNCH  ATMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

67.69 

22 

32 

4 

4046.53 

'24.46 

173.73 

243.43 

112.31 

4 

1 

52 

3013.82 

'24.43 

96.35 

243.A3 

67.69 

22 

32 

4 

4046.53 

'24.46 

173.73 

243.43 

1 12.31 

4 

1 

52 

3013.82 

'24.45 

96.35 

243.43 

67.69 

22 

32 

4 

4046.53 

'24,46 

173.73 

243.43 

112.31 

4 

2 

52 

3013.82 

'24.45 

96.35 

243.43 

PTH  2. II 
INJ  ATMTH 
63.48 

63.47 

63.48 

63.47 

63.48 
63.47 


VHP  4.596 
INJ  TIME 
23  39  30 
4 52  5 

23  39  30 
4 52  5 

23  39  30 
4 52  5 


CPA 


1 .77  RAP  29.36  ECC  1 .3206 


CST  TIM 

INJ  ^ LAT 

INJ  2 LONG 

3446.5 

'27.82 

166 .05 

2413.8 

-27.81 

88.67 

3446.5 

'27.82 

166.05 

2413.8 

-27.81 

88.67 

3446.5 

'27.82 

166.05 

2413.8 

'27.81 

88.67 

differential  corrections 

TCE'1.1372  TRA'1.4514  TC3  .3015 
ROE  .0973  RRA  .1406  RC3  -.1905 
FOE  4,4809  FRA  4.2100  FC3-3.2729 
60E  I. 14 14  0RA  1.4582  8C3  .3566 

launch  cate  dec  5 1968 

HELIOCENTRIC  CONIC 


BAU  .0929 
FAU  .07365 
BSP  9223 
FSP  '2395 


SCT  2757.1  SCR  307.5  SC3  806.8 
RRT  '.8849  RRF  ,9492  RTF  '.9663 
see  2774.2  R23  '.1973  Rl3  .9673 
SCI  2770.5  SC2  142.6  THA  174.35 

FtICHT  TIME  152.00 


ORBIT  CETERHINATION  ACCURACY 
ST  1631.2  SR  143.2  5S  2444.3 

CRT  '.9983  CRS  '.9075  CST  .9943 

LSA  2938.5  MSA  145.7  SSA 


4.9 


Eli  1637.5  El2  8.4  AlF  174.99 
arrival  cate  HAV  6 1969 


RL 

147.41 

LAL 

'.00  LOL 

72.93 

VL 

27.623 

gal 

RP 

108.47 

LAP 

.82  LOP  242.44 

VP 

37.541 

GAP 

RC 

57.109 

GL 

29.22  CP 

-9.66 

TAL 

53.01 

TAP 

DISTANCE  397.732 

5.01  A7L  85.51  MCA  169.48  SHA  127,90  ECC  .17524  INC  4.4922  VI  30.225 

'5.07  ATP  94.42  TAL  155.13  TAP  324,61  RCa  105.48  APO  150.31  V2  34.936 

35.84  ETS  15.92  7AE  158.26  ETE  321 .89  TaC  123.53  ETC  17J  .56  ClP  -34.69 


Planetocentric  conic 


C3  19.493 

VHL 

4.415 

OLA  37.08 

RAL  11.80 

RAO  6567,8 

VEL  11.869 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

65.00 

22  12  19 

4089.90 

'25.48 

177.79 

242.72 

115.00 

4 11  15 

2970.70 

'25.47 

93.46 

242.72 

65.00 

22  12  19 

4089.90 

'25.48 

177.79 

242.72 

115,00 

4 11  15 

2970.70 

'25.47 

93.46 

242.72 

65.00 

22  12  19 

4089.90 

-25.48 

177.79 

242.72 

115.00 

4 1 

1 15 

2970.70 

'25.47 

93.46 

242.72 

PTH  2.11 
INJ  ATHTH 
62.10 

62.09 

62.10 

62.09 

62.10 
62.09 


VHP  4.369 
INJ  time 
23  20  29 
5 0 45 
23  20  29 
5 0 45 
23  20  29 
5 0 45 


differential  correcticns 

TOE'1.1441  TRA'1.3667  TC3  .2968  BAU  .0998 
ROE  .2094  RRA  .2073  RC3  -.2422  FAU  .07969 
FOE  5.1340  FRA  4.4443  FC3-3.5393  BSP  9097 
60E  1.1631  BRA  1 .3823  6C3  .3831  FSP  -2648 


MIO'COORSE  EXECUTION  ACCURACY 
SCT  2686.0  SCR  483.0  SC5  891 


RRT  '.9320  RRF  -9868  RTF 
see  2729.1  R23  -.2268  RJ3 
SCI  2723.6  SC2 


3 

.9665 
.9690 
172.7  THA  170.45 


CPA  -.59  RAP  30.49  ECC  1.3208 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

5489.9  -29.00  J70.12 

2370.7  -28.99  85.80 

3489.9  -29.00  170.12 

2370.7  -28.99  85.80 

3489.9  -29.00  170.12 

2370.7  -28.99  85.80 

ORBIT  determination  ACCURACY 
ST  1627.6  SR  290.0  S5  2645.3 

CRT  -.9977  CRS  -.9991  CST  ,9942 

LSA  5115.9  MSA  149.4  SSA  3.5 

Eli  1653.1  El2  19.4  AlF  169.92 


LAUNCH  CATE  DEC  5 1968 


HELIOCENTRIC  CONIC 


Flight  time  154.00 


ARRIVAL  CATE  MAV  8 1969 


RL 

147 

.41 

LAL 

-.00 

LOL 

72 

.93 

VL 

27. 

660 

gal 

RP 

108 

.51 

LAP 

.64 

LOP 

245 

.62 

VP 

37, 

556 

GAP 

RC 

59.010 

GL 

32.20 

GP 

-14 

.47 

TAL 

54 

.58 

TAP 

DISTANCE  404.287 

4.89  A7L  85.02  HCA  172.67  SMA  128.15  ECC  .17227  INC  4.98H  VI  30.225 
-4.57  ATP  94.94  TAL  155.23  TAP  327.90  RCA  106.07  APO  150.23  V2  34.923 
40.21  ETS  20.12  7AE  155.56  ETE  313.54  TAC  124.23  ETC  174.80  ClP  -37.94 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

21  44  48 

4153.65 

-26.77 

183.85 

242.16 

59.67 

4 22  14 

2923.15 

'26.76 

90.34 

242.15 

59.66 

21  44  48 

4153.65 

'26.77 

183.85 

242.16 

59.67 

4 22  14 

2923.15 

-26.76 

90.34 

242.15 

59.66 

21  44  48 

4153.65 

'26.77 

185.85 

242.16 

59.67 

4 22  14 

2923.15 

'26,76 

90.34 

242.15 

59.66 

Planetocentric  conic 
C3  20.169  VHL  4.491  DLA  39.59 
LNCH  ATM 
61  .09 
118.91 
61  .09 
118.91 
61  .09 
118.91 

differential  CORRECTIONS 
TOE- 1.1 768  TRA- 1.2692  TC3  .2692 
ROE  .4260  RRA  .3263  RC3  -.3329 
FOE  5.9645  FRA  4.5279  FC3-3.5986 
BOE  1.2516  BRA  1.3105  BC3  .4281 

4.AUNCH  DATE  DEC  5 1968 
HELIOCENTRIC  CONIC 


RAL  9.73  RAO  6567.8  VEL  11.897  PTH  2.11  VHP  4.199 

INJ  TIME 
22  54  1 

5 10  57 
22  54  1 

5 10  57 


5 JO  57 


BAU  .1154 
FAU  .08386 
BSP  9056 
FSP  '2871 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  2593.8  SCR  822*6  SC3  964.3 
RRT 

see 

SCI 


'.9483  RRF  .9969  RTF  -.9658 
2721.1  R23  '.2283  R13  .9726 
2709.6  SC2  249.8  THA  163.11 


RL 

147.41 

LAL 

'.00  LOL 

72.93 

VL 

27.693 

CAL 

RP 

108.55 

LAP 

.45  LOP  248.80 

VP 

37.570 

CAP 

RC 

60.976 

CL 

38.30  CP 

-25.85 

TAL 

57.99 

TAP 

’LANETOCENTRIC  conic 


53.93 
126.07 
53.93 
126.07 
53.93 
126.07 

DIFFERENTIAL  CORRECTIONS 
TDE'1.3398  TRA-1.1489  TC3  -2028 
RDE  1.0267  RRA  .5578  RC3  -.4815 
FOE  6.9472  FRA  3.9484  FC3-2.8958 
BOE  1.6879  BRA  1 .2771  BC3  .5224 


VHL  4.821 

OLA  44.63 

RAL  5 .04 

RAO  6567,9 

VEL  12.026 

PTH  2.15 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

20  55  49 

4270.70 

'28.42 

195.30 

241 .82 

54  .01 

4 33  48 

2874,53 

'28.41 

87.31 

241.81 

54.00 

20  55  49 

4270.70 

-28.42 

195.30 

241.82 

54.01 

4 33  48 

2874.55 

-28.41 

87.31 

241.81 

54 .00 

20  55  49 

4270.70 

'28.42 

195.30 

241.82 

54 .01 

4 33  48 

2874.53 

'28.41 

87.31 

241 .81 

54  .00 

BAU  .1623 
FAU  .07774 
BSP  9710 
FSP  '2833 


FLICHT  TIME  156.00 
DISTANCE  410.818 

4.79  ATL  83.78  HCA  J75.85  SMA  128.38 

-4.07  ATP  96.20  TAL  155.32  TAP  331.17 

47,36  ETS  29.04  TAC  146.87  ETE  301.05 

VHP  4.250 
INJ  time 
22  7 0 
5 21  42 
22  7 0 

5 21  42 
22  7 0 
5 21  42 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2501.1  SCR  1603.8  SC3  944.3 
RRT  -.9526  RRF  .9992  RTF  -.9658 
see  T97J.1  R23  -.1803  RJ3  .9835 
SCI  2942.0  SC2  4J4.7  THA  147.87 


DPA  -5.05  RAP  32.31  ECC  1.3319 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
3553.6  -30.58  176.25 

2323.2  -30.57  82.74 

3553.6  -30.58  176.25" 

2323-2  -30.57  82*74 

3553.6  -50.58  176.25 

2323.2  -30.57  82.74 

ORBIT  determination  ACCURACY 
ST  1628.4  SR  567.2  SS  2879.2 

CRT  -.9941  CRS-1.0000  CST  .9939 

LSA  3552.4  MSA  157.0  SSA  2.1 

Eli  1723.4  El2  58.0  AlF  160.88 

ARRIVAL  DATE  MAY  10  1969 


ECC  .16965 

INC  6.2148 

VI 

30.225 

RCA  106.60 

APO  150.16 

V2 

34 .91 1 

TAC  124.91 

ETC  182.83 

CLP 

'41.17 

DPA  -15.52 

RAP  36.83 

ECC 

1 .3825 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3670.7 

-32.90 

188 .01 

2274.5 

-32.89 

80.02 

3670.7 

-32.90 

188.01 

2274.5 

-32.89 

80.02 

3670.7 

-32.90 

188.01 

2274.5 

-52.89 

80.02 

ORBIT  determination  ACCOR AC^ 

ST  1693.2 

SR  1251.8 

SS 

3117.9 

CRT  -.9926 

CRS  -.9999 

CST 

.9937 

LSA  3758.4 

MSA  17J.5 

SSA 

.8 

ELI  2102.1 

El2  122.7 

alf 

143.58 

373 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  CEC  5 1966 

flight  time  158.00 

arrival  cate 

MAT 

12  1969 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -,00 

La  72.93 

VL  27.722 

DISTANCE  417.311 

GAL  4.70  ATl  74.59  HCA  179.02 

SMA 

126.56 

ECC  .16737 

INC15.4167 

VI 

30.225 

RP  106.56  LAP  .26 

LOP  251 .96 

VP  37.560 

CAP  -3.59 

ATP  105.41 

TAL  155.39 

TAP 

334.40 

RCA  107.06 

APO  150.10 

V2 

34 , 900 

RC  63.000  CL  59.17 

CP  -66,24 

TAl  72.69 

TAP  72.29 

ETS  60.91 

TAE  106.36 

ETE 

302.71 

TAC  117.66 

ETC  222.65 

CUP 

-34 .66 

PLANETOCENTRIC  CONIC 
C3  73.149  VHL  6.553 

DLA  56.26 

RAL  336.04 

RAC  6569.4 

VEL  13.946 

PTH  2.55 

VHP 

6.416 

OPA  -50.26 

RAP  67.77 

ECC 

2.2036 

LNCH  ATMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

36.67  18  13  46 

4660.65 

-19.66 

227,70 

235.30 

33.93 

19 

31  47 

4060.6 

-26.22 

223.15 

143.33  3 40  27 

3032,71 

-19.64 

93,49 

235.26 

33.93 

4 

30  59 

2432.7 

-26.21 

66.94 

36.67  16  13  46 

4660.65 

-19.66 

227.70 

235.30 

33.93 

19 

31  47 

4060.6 

-26.22 

223.15 

r 

143.33  3 40  27 

3032.71 

-19.64 

93.49 

235.26 

33.93 

4 

30  59 

2432.7 

-26.21 

66.94 

1 

36.67  16  13  46 

4660.65 

-19.66 

227.70 

235.30 

33.93 

19 

31  47 

4060.6 

-26.22 

223.15 

! 

143.33  3 40  27 

3032.71 

-19.64 

93.49 

235.26 

33.93 

4 

30  59 

2432.7 

-26,21 

66.94 

[ 

OrrrEffENTIAL  corrcctions  Mio-ccxwse  execution  accuracv  orbit  determination  accuracy 

TD€'4.5J94  TRA  '.634B  TC3  - .0036  BAU  .1519  SCT  3209.0  SCR  3046.6  SC3  e72.6  ST  3044.4  SR  3029.1  SS  2260.6 

ROE  4,5207  RRA  .1560  RC3  -.1552  FAU  .00666  RRT  -.9593  RRT  .9942  RTF  -.9642  CRT  -.9964  CRS  -.9995  CST  .9966 

FOE  4.6347  FRA  .4164  FC3  -.1027  BSP  15275  SCO  4424.9  R23  -.0426  Rl3  .9991  LSA  4649.7  MSA  164.7  SSA  .7 

60E  6.3923  BRA  .6492  8C3  .1553  FSP  -969  SCI  4379.6  SC2  630.3  THA  136.55  EU  4290.7  El2  163.3  AlF  135.14 

LAUNCH  DATE  DEC  5 1966  FLIGHT  TJ>C  160.00  ARRIVAL  DATE  MAT  14  1969 


HELIOCENTRIC  CONIC  OISTA^E  423.637 


RL  147.41 

LAL 

-.00 

La  72.93 

VL  27.747 

OAU  4.6^ 

ATL  91.69  HCA  162.23 

SHA 

J2A.75 

ECC  .16532 

INC 

1 .6614 

VI 

30.225 

_ 

RP  106.62 

LAP 

.07 

LOP  255,15 

VP  37.569 

CAP  -3.IJ 

ATP  66.11 

TAl  155.46 

tap 

337.70 

RCA  107.47 

APO 

150.04 

V2 

34 .669 

RC  65 .076 

CL 

-14.30 

CP  45.93 

TAL  47.64 

TAP  62.26  ETS  330.14 

TAE  135.70 

ETE 

74.19 

TAC  100.27 

ETC 

149.93 

CLP 

' -47.99 

PLANETOCENTRIC  CONIC 

C3  13,643 

VHL 

3.694 

OLA  -3.04 

Ral  29.96 

RAO  6567.5 

VEL  11.620 

PTH  2.04 

VHP 

4.010 

OPA  46.75 

RAP 

.81 

ECC 

1.2245 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  R7  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

i 

90.00 

6 

47  45 

2032.64 

-14,7a 

30.26 

244.93 

114.43 

9 

21  37 

1432.6 

- 

11.36 

23.27 

f 

90.00 

20 

0 40 

4665.22 

19.73 

210.65 

246.03 

69.27 

21 

21  45 

4265.2 

16.73 

203.46 

I 

100.00 

10 

7 40 

1774.62 

-15.66 

10.66 

244.49 

115.76 

10 

37  15 

1174.6 

- 

12^09 

3.94 

100.00 

21 

23  25 

4596.27 

20.66 

190.63 

245.64 

67.90 

22 

40  4 

3996.3 

17.46 

163.46 

110.00 

11 

12  40 

1571 .37 

-16.06 

354.13 

243.16 

119.52 

11 

36  51 

971  .4 

- 

14.02 

347.37 

110.00 

22 

34  55 

4374,49 

23.13 

172.66 

244.45 

64.10 

23 

47  50 

3774.5 

19.46 

165.45 

differential  corrections  mid-course  execution  accuract  orbit  determination  ACCURACT 

TOE  -.4162  TRA-1.1762  TC3  .2171  BAU  .2679  SCT  1947.4  SCR  3220. 1 SC3  74  7,2  ST  647.6  SR  1099.1  SS  1249.0 

ROE  -.4240  RRA-J.666I  RC3  1.5636  FAU  .06691  RRT  .9533  RRF  -.9999  RTF  -.9535  CRT  .9747  CRS  .9996  CST  .9606 

FOE  1.2050  FRA  5.0467  FC3-4.2463  BSP  11421  SCB  3763.2  R23  -.0794  RI3  -.9966  LSA  1660.4  MSA  159.1  SSA  2.6 

60E  .5941  BRA  2.2256  BC3  1 .5766  FSP  -2199  SCI  3726.7  SC2  506.0  THA  59.4]  ELI  1379.7  El2  151.1  AlF  52.54 


LAUNCH  DATE  DEC  5 1966  FLIGHT  TJME  162.00  ARRIVAL  DATE  MAT  16  1969 

HELJOCXNTRIC  CONIC  OISTANCE  430.299 

Rl^  147.41  LAL  -.00  LOL  72,93  VL  27,769  CAL  4.56  A7U  66.76  MCA  165.40  SMA  126.91  ECC  .16364  INC  1,2146  Vl  ’30.225 

RP  106.65  LAP  -.11  LOP  256.33  vP  37.595  CAP  -2.65  A7P  91.21  TAl  155.51  TAP  340.91  RCA  107.61  APO  150.00  V2  34,676 

RC  67.196  GL  9.45  CP  23.54  2AL  46.66  7AP  57.34  ETS  346.02  7AE  157.36  ETE  67.36  7AC  109.43  ETC  156.27  CLP  -53.94 

PLANETOCENTRiC  CONIC 

C3  12.652  VHL  3.565  OLA  19-13  RAL  21.26  RAO  6567.5  VEL  11  .566  PTH  2.03  VHP  3.576  OPA  26.56  RAP  13.20  ECC  1.2115 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TI^C 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 10  45 

2755.67 

-26.00 

76.61 

241.66 

94.41 

5 56  40 

2155.9 

-27.09 

70.06 

90.00 

22  26  26 

4116.13 

-2.67 

167.30 

236.40 

61.60 

23  37  4 

3516.1 

-6.42 

160.63 

100.00 

6 43  53 

2455.52 

-29.31 

56.36 

241 .74 

96.16 

7 24  46 

1655.5 

-26,15 

47.77 

100.00 

23  36  1 

3691.71 

-1.52 

150.17 

235.76 

60.14 

24  42  52 

3291  .7 

-5.46 

143.62 

110.00 

6 17  40 

2162.11 

-32.64 

33.52 

241 .16 

100.76 

6 53  42 

1562.1 

-30.61 

24.77 

no. DO 

0 24  39 

3757.69 

1 .34 

136.23 

233.97 

55.64 

I 27  17 

3157.9 

-3.15 

132.03 

differential  CORRECTIONS  MId-COURSE  EXECUTION  ACCURACT  ORBIT  dETERMlNATION  ACCURACT 

TDE  -.4318  TRA  -.9000  TC3  .1336  BAU  .1730  SCf  1674.3  SCR  1906.6  SC3  1515. 4 ST  627.5  SR  906.4  SS  2322.0 

ROE  -.4620  RRA  -.9402  RC3  .9961  FAU  .11905  RRT  .9466  RRF  -.9996  RTF  -.9444  CRT  .9993  CRS  .9994  CST  ,9976 

FOE  4.P766  FRA  7.3731  FC3-6.0195  BSP  6295  SCB  2537.4  R23  -.1471  R13  -.9667  LSA  2625.6  MSA  55.7  SSA  6.3 

eOE  .6471  BRA  1.3015  BC3  1 .0070  FSP  -3953  SCI  2503.9  $C2  411.2  THA  46.92  ElI  1227.2  El2  22.2  AlF  47.61 

LAUNCH  OATE  DEC  5 1 966  FLIGHT  TIME  164.00  ARRIVAL  CATE  MAT  J6  1969 

HELIOCENTRIC  CONIC  DISTANCE  436.744 

RL  147.41  LAL  -.00  La  72-93  VL  27.766  CAL  4.51  A2l  67,97  MCA  166.56  SMA  129.04  ECC  .16223  INC  2.0264  Vl  30.225 

RP  106.66  LAP  -.30  LOP  261 .50  VP  37.599  GAP  -2.20  ATP  92.01  TAL  155.52  TAP  344.10  RCA  106.10  APO  149.97  V2  34.667 

RC  69.360  CL  15.59  OP  16.00  TAL  46.24  TAP  €0.22  ETS  352.62  TAE  165.05  ETE  66.16  TAC  111.01  ETC  159.46  ClP  -56.69 

PLANETOCENTRIC  CONIC 


C3  13.313 

VHL 

3.649 

OLA  24.74 

ral  16.61 

RAO  6567. 

5 VEL  11.606 

PTH  2.03 

VHP  3.273 

OPA  20.65 

RAP  15.19 

ECC 

J .2191 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

45  23 

3031 .23 

-27.60 

96.70 

241.72 

64.36 

4 35 

55 

2431  .2 

-26.29 

90.06 

90.00 

23 

32  27 

3655.99 

-10.63 

152.55 

236.60 

63.66 

24  36 

43 

3256.0 

-14.28 

145.57 

100.00 

5 

28  40 

2696.25 

-29.73 

74.37 

241 .69 

66.73 

6 13 

36 

2096.2 

-29.67 

65.57 

100.00 

0 

35  46 

3664.21 

-9.11 

137.55 

235.69 

61 .4J 

1 36 

52 

3064.2 

-12.66 

130.77 

110.00 

7 

19  3 

2352.93 

-34.12 

46.19 

241 .94 

92.21 

7 56 

15 

1752.9 

-33.44 

39.01 

110.00 

I 

1 55 

3562.29 

-5.36 

129.05 

233.40 

56.19 

2 1 

37 

2962.3 

-9.76 

122.73 

)ifferential  corrections 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACT 

TOE  -.3659 

TRA 

-.7179 

TC3  -.0003  64U  .1254 

SCT 

1367.6  SCR  1377.6  SC3  1555.0 

ST  664.7 

SR  696.4 

SS 

2776.9 

ROE  -.3895 

RRA 

-.6491 

RC3  .7047 

FAU  .14056 

RRT 

.9257  RRF  - 

.9965  RTF  - 

.9216 

CRT  .9972 

CRS  .9965 

CST 

.9916 

FOE  5.6346 

FRA 

6.2026 

FC3-9.J403 

BSP  6677 

see 

1941.4  R23  - 

.1961  RI3  - 

.9767 

LSA  2942.7 

MSA  90.9 

SSA 

6.6 

BOE  .5344 

BRA 

.9679 

BC3  .7047 

FSP  -4777 

SGI 

1905.0  SG2  : 

574.2  THA 

45.22 

Eli  977.3 

El2  36 . 7 

ALF 

45.57 

374 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL  4,  1968  69) 


LAUNCH  CATE  CEC  5 1 96d  FLIGHT  TIME  1&6.00  ARRIVAL  CATE  MA^  20  1969 


HELIOCENTRIC 

: conic 

01  STANCE  44  3.] 

[60 

RL  147.41 

LAL  - .00 

LOL 

72.93 

VL  27.004 

GAL  4,40 

AZL  07.60 

HCA 

191.75 

SMA 

129.15 

ECC 

.16109 

INC 

2.4021 

VI 

30,225 

RP  100.72 

LAP  -.49 

LOP  264.6? 

VP  37.602 

CAP  -1.76 

AZP  92.35 

TAL 

155.50 

TAP 

347.25 

RCA 

100.34 

APO 

149.95 

V2 

34 .050 

RC  71.560 

GL  10.30 

GP 

12.31 

ZAL  49.05 

ZAP  64.65 

ETS  356.00 

ZAE 

169.32 

ETE 

73.46 

ZAC 

1 10.61 

ETC 

161 .40 

CLP 

-64.01 

planetocentric  conic 

C5  13.577 

VHL  3.605 

Ola 

27.20 

RAL  17.31 

RAD  6567.5 

VEL  11.617 

PTH 

2.04 

VHP 

3.099 

OPA 

16.72 

RAP 

15.03 

ECC 

1 .2234 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 42  53 

3220.01 

-25.69 

112.76 

240.93 

77.66 

3 

36  41 

2620.0 

-27.13 

104.39 

90.00 

0 28  35 

3666.94 

-16.27 

141 ,33 

237.60 

66.50 

I 

29  42 

3066.9 

-19.31 

133.90 

100.00 

4 41  30 

204  5 

.99 

-28.66 

05.21 

241 .56 

01.12 

5 

29  4 

2246.0 

-29,59 

76.53 

100.00 

1*12  31 

3525 

.00 

-13.54 

129.50 

236.34 

63.09 

2 

11  16 

2925.0 

-17.04 

122.54 

110.00 

6 47  14 

2452.92 

-34.11 

56.00 

242.19 

07.59 

7 

20  7 

1052.9 

-34.07 

46.75 

110.00 

1 23  24 

3490.03 

-0.00 

124.20 

233.55 

56.03 

2 

21  34 

2090.0 

-13.10 

117.75 

DIFFERENTIAL  CORRECTIONS  MIC'COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.^533  TRA  '.5377  TC3  -.1640  BAU  .1063  SCT  10^7.0  SCR  1105.0  SC3  1727.3  ST  404.6  SR  561.7  SS  3050.6 

ROE  -.3160  RRA  -.5134  RC3  .5620  FAU  .15445  RRT  .0715  RRF  -.9961  RTF  -.0644  CRT  ,9922  CRS  ,9965  CST  ,9700 

FOE  6.7160  FRA  0.0166  FC3-9.0402  BSP  5302  SC6  1500.5  R23  --2400  R1 3 -.W60  LSA  3145.5  MSA  107.0  SSA  7.0 

BOE  .4057  BRA  .7434  6C3  .5054  FSP  -5332  SCI  1459.6  SC2  301.3  THA  47.40  ElI  740.4  EL2  45.7  AlF  49.24 

LAUNCH  DATE  OEC  5 1960  FLIGHT  TIME  160.00  ARRIVAL  CATE  MAY  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  449.570 

RL  147,41  LAL  -.00  LOL  72.93  VL  27.017  CAL  4.46  A7L  07.30  HCA  194.93  SMA  129.24  ECC  .16022  INC  2.6105  VI  30.225 

RP  100.74  LAP  -.67  LCP  267.04  VP  37.603  CAP  -1.32  A7P  92.53  TAL  155.45  TAP  350.30  RCA  100.53  APC  149.95  V2  34.040 

RC  73.792  CL  19.99  CP  10.12  7Al  49.53  ZAP  69.70  ETS  350.03  7AE  171.76  ETE  92.21  7AC  109.34  ETC  162.72  ClP  -69.37 

planetocentric  conic 

C3  13.743  VHL  3.707  OUA  20.75  RAL  16.50  RAO  6567.5  VEl  11.625  PTH  2.04  VHP  2.976  OPA  13.03  RAP  13.97  ECC  1.2262 

LNCH  A7MTH  LNCH  TIME  L-I  TIfC  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

04.00  04934  3590.52  -21.94  130.09  239.37  70.94  14924  2990.5  -24.34  130.20 

95.20  2 16  3 3310.55  -21.93  117.57  239.36  70.92  3 11  13  2710.6  -24.33  109.69 

100.00  4 325  2965.36  -27.11  93.74  241 .01  76.09  4 5250  2365.4  -28.64  85.27 

100.00  14453  3410.95  -16.94  122.02  237.22  65.00  24144  2011.0  -20.17  115.52 

110.00  6 26  27  2517.50  -33.01  61.02  242.27  04.64  7 0 25  19J7.5  -34.10  51.79 

110.00  1 30  19  3431.57  -10.99  121 .01  . 233.06  57.43  2 35  31  2031 .6  -15.20  114.45 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.1076  TRA  -.3469  TC3  -.3407  BAU  .1091  SCT  €04.5  SCR  931.8  SC3  1863.4  ST  247.0  SR  460.5  SS  3250.0 

ROE  -.2505  RRA  -.4325  RC3  .4009  FAU  .16573  RRT  .6900  RRF  -.9919  RTF  -.6759  CRT  .9495  CRS  .9928  CST  .9061 

FOE  7,5336  FRA  9.3151  FC-10.4396  BSP  4027  SCB  1156.2  R23  -.2603  R1 3 -.9573  LSA  3290.5  MSA  117.2  SSA  7.5 

' BOE  .2000  BRA  .5545  8C3  .5940  FSP  -5003  SCI  1073.4  SC2  4^9.6  THA  57.20  FLl  510.4  EL2  69.0  AlF  62-41 


LAUNCH  DATE  OEC 


Flight  time  170.00 


ARRIVAL  date  MAY  1969 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  '.00  LOL  72.93 

RP  108.77  LAP  -.06  LOP  271 .00 

RC  76.053  OL  21.02  CP  0.64 

Planetocentric  conic 

C3  13,074  VHL  3.725  OLA  29.72 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
00.50  0 14  17  3700.47 

99.42  2 47  53  3204,75 

100.00  3 19  30  3103.71 

100.00  2 25  22  3276.73 

110.00  6 11  33  2564.26 

110.00  1 49  47  3300.96 

differential  corrections 

TDE  .0621  TRA  -.1450  TC3  -.5541 

ROE  -.2091  RRA  -.3769  RC5  .4274 

FOE  0.1531  FRA  9.7024  FC-10,9022 

BOE  .2101  BRA  .4038  0C3  .6990 

launch  date  OEC  5 I960 


DISTANCE  455.950 

VL  27.020  OAL  4.45  A7L  07.24  HCA  198.10  SMA  129.31 
VP  37.602  CAP  -.90  A7P  92.62  TAL  155.37  TAP  353.47 
7AL  49.01  ZAP  75.10  ETS  359.37  7AE  172.03  ETE  119.94 


RAL  16.15 
INJ  LAT 
-22.60 
-22.59 
-24.61 
-20.60 
-33.45 
-12.54 

BAU  .1290 
FAU  .17472 
BSP  2880 
FSP  -6191 


RAO  6567.' 
INJ  LONG 
146.45 
110.01 
103.26 
114.54 
64.62 
110.69 
MIO'i 
SCT 
RRT 
SOB 
SCI 


5 VEL  11.630  PTH  2.04  VHP  2.007 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
239.35  70.17  1 15  58 

239.35  70.15  3 41  18 

240.10  72.48  4 n 13 

230.53  67.05  3 19  58 

242.33  02.53  € 54  17 

234.23  57.94  2 46  16 


ECC  .15960  INC  2.7604  VJ  30.225 
RCA  100.67  APO  149.95  V2  34.839 
ZAC  107.57  ETC  163.70  CLP  -74.93 

OPA  11.49  RAP  12.41  ECC  1.2203 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


COURSE  EXECUTION  ACCURACY 

495.4  SGR  006.5  SC3  1967.5 
.0233  RRF  -.9051  RTF  .0121 

946.5  R23  -.0409  R13  -.9045 

006.6  SC2  495.2  THA  80.69 


flight  TIME  172.00 


3100.5  -25.10  130.56 

2604.7  -25.00  102.12 

2503.7  -26.70  95.13 

2676.7  -23.43  106.08 

1964.3  -34.13  55.44 

2709.0  -l'6.60  112.03 

ORBIT  DETERMINATION  ACCURACY 
ST  123.3  SR  379.0  SS  3385.0 

CRT  -.3297  CRS  .9861  CST  -.4005 

LSA  3404.1  MSA  124.0  SSA  0.1 

ELI  301.4  EL2  115.7  ALF  96.75 

ARRIVAL  CATE  MAY  26  1969 


HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  100.00  LAP  -1.04  LOP  274.17 

RC  70.340  GL  21.73  CP  7.54 

planetocentric  CONIC 


C3  14.000 

VHL 

3. 

.742 

OLA  30.40 

RAL  15.92 

RAO  €567.6 

VEL  11.636 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UCNG 

INJ  RT  ASC 

70.44 

23 

53 

14 

3754.07 

-23.05 

150.62 

239.46 

101 .56 

3 

3 

9 

3155.11 

-23.04 

106.50 

239.45 

70 .44 

23 

53 

14 

3754.07 

-23.05 

150.62 

239.46 

101 .56 

3 

3 

9 

3155.11 

-23.04 

106.50 

239.45 

110.00 

6 

0 

20 

2600.54 

-33.10 

67.39 

242.45 

110.00 

r 

59 

10 

3356.63 

-13.70 

116.90 

234.66 

DIFFERENTIAL  CORRECTIONS 
TOE  .2494  TRA  .0661  TC3  -.7767  BAU  .1625 

ROE  -.1649  RRA  -.3344  RC3  .3800  FAU  .10118 

FOE  8.5773  FRA  9.9544  FC-I1.2043  BSP  2258 

BOE  12990  BRA  ,3408  BC3  .0682  FSP  -6500 


distance  462.309 

VL  27.036  CAL  4.46  A7L  07.14  HCA  201.27  SMA  129.37 

VP  37.601  GAP  -.40  A7P  92.67  TAL  155.25  TAP  356.52 

7Al  49.95  ZAP  80.72  ETS  .31  7A£  170.15  ETE  142.94 

RAL  15.92  RAO  €567.6  VEL  11.636  PTH  2.04  VHP  2.828 


1.62  239.46  69.60  24  55  49 

;.50  239.45  69.59  3 55  44 

1.62  239.46  69.60  24  55  49 

>.50  239.45  69.59  3 55  44 

'.39  242.45  00.93  6 43  41 

i.90  234.66  50.37  2 55  6 

MIO-COURSE  EXECUTION  ACCURACY 
5GT  705.3  SCR  707.4  SG3  2035.8 
RRT  -.6711  RRF  -.9744  RTF  .7199 
5G6  990.9  R23  .3123  R13  -.9273 
SCI  913.1  SC2  405.1  THA  134.07 


ECC  .15923  INC  2.8612  VI  30.225 
RCA  100.77  APO  149.97  V2  34.03J 
ZAC  105.50  ETC  164.46  CiP  -80.64 

OPA  9.45  RAP  10.55  ECC  1 .2304 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

3154.1  -25.62  142.72 

2555.1  -25. 6J  98.60 

3154.1  -25.62  142.72 

2555.1  -25.61  98.60 

2000.5  -34.00  50.27 

2756.6  -17.70  110.17 

ORBIT  determination  ACCURACY 

ST  303.9  SR  309.1  SS  3462.0 

CRT  -.0667  CRS  ,9735  CST  -.9574 

LSA  3494.5  MSA  131.0  SSA  8.6 

Eli  477.0  El2  124.1  AlF  142.07 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  5 1966  FlICHT  TIME  174.00  ARRIVAL  CATE  MAV  1969 


HELIOCENTRIC  CONIC  DISTANCE  466.646 


RL  147. 4J 

LAL 

-.00 

LOL  72.93 

VL  27.641 

GAL  4.46 

ATl  67.06 

HCA 

204.44 

SMA 

129.41 

ECC  .15909 

INC  2.9367 

VI 

30.225 

RP  106.62 

LAP 

-1.21 

LOP  277.34 

VP  37.596 

CAP  -.06 

ATP  92.67 

TAL 

155.10 

TAP 

359.54 

RCA  106.62 

APO  150.00 

V2 

34 .624 

RC  60.651 

Cl 

22.22 

CP  6.69 

TAl  49.96 

Tap  66.44 

ETS  1 .00 

TAE 

167.02 

ete 

156.40 

TAC  103.27 

ETC  165.04 

CLP 

-66. 4^ 

PLANETOCENTRIC  CONIC 

C3  14.136 

VHL 

3.760 

CLA  30.91 

RAL  15.63 

RAO  6567.6 

VEL  11.641 

ptm 

2.04 

VHP 

2.796 

OPA  7.59 

RAP  6.53 

ECC 

I .2327 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

77,05 

23 

42  46 

3766.25 

-23.37 

153.31 

239.67 

69.16 

24 

45  56 

3166.2 

-25.99 

145.41 

102.95 

3 

12  56 

3125.25 

-23.36 

104.39 

239.67 

69. J5 

4 

5 1 

2525.2 

-25.96 

96.49 

77.05 

23 

42  46 

3766.25 

-23.37 

153.31 

239.67 

69.16 

24 

45  56 

3166.2 

-25.99 

145.41 

102-95 

3 

12  56 

3125.25 

-23.36 

104.39 

239.67 

69.15 

4 

5 J 

2525.2 

-25.96 

96.49 

110.00 

5 

51  44 

2629.96 

-32.76 

69.62 

242.64 

79.65 

6 

35  34 

2030.0 

-33.64 

60.55 

110.00 

2 

7 7 

3331 ,51 

-14.59 

115.50 

235.14 

56.74 

3 

2 36 

2731-5 

-16.62 

106.71 

differential  corrections  MID-COURSE  EXECUTION  ACCURACV  OR0IT  DETERHINATION  ACCURACr 

TOE  .4462  TRA  .2635  TC3-1 .0092  BAU  .2023  SCT  1136.4  SCR  625.6  SC3  2066.2  ST  699.6  SR  248.1  SS  3494.6 

ROE  -.1244  RRA  -.2999  RC3  .3559  FAU  .16451  RRT  -.8437  RRF  -.9566  RTF  .9042  CRT  -.6656  CRS  .9490  CST  -.9666 

rOE  6.6102  FRA10.0631  FC-11.2966  BSP  2716  SC6  1296.9  R23  .254$  Rl3  -.9411  LSA  3570.1  MSA  136.5  SSA  9.1 

BOE  .4651  BRA  .4127  BC3  1 .0701  FSR  -6696  SCI  1263.2  SC2  302.7  THA  153.49  ELI  734.4  El2  109.7  ALF  162.16 

LAUNCH  DATE  DEC  5 1 966  FLIGHT  TIME  176.00  ARRIVAL  DATE  MAV  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  474.961 

RL  147.41  LAL  -.00  LOL  72.93  VL  27.645  CAL  4.51  A/L  67.00  MCA  207.60  SMA  129.43  ECC  .15919  INC  2.9956  VI  30.225 

RP  106.64  LAP  -1.39  LOP  260,50  VP  37.594  CAP^  .35  ATP  92.66  TAL  154.91  TAP  2.51  RCA  106.63  APO  150.04  V2  34.616 

RC  62.961  CL  22,56  CP  5.96  TAL  49.92  TAP  92.17  ETS  | .50  TAE  163.36  ETE  163.94  TAC  100.99  ETC  165.49  CLP  -92.16 

PLANETOCENTRIC  CONIC 


C3  \a.29B 

VHL  3 

.761 

OLA  31.30 

RAL  15.67  RAO  6567.6 

VEL  11.646 

PTH  2.04 

VHP  2.793 

OPA  5.67 

RAP  6.47 

ECC  1.2353 

LNCH  ATMTH 

LNCH  ■ 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

i 

76.07 

23  36 

2 

3612.57 

-23.59 

155.24 

240.00 

66.60 

24  39  35 

3212.6 

-26.25 

M7.34 

" 

103.93 

3 20 

1 

3105.91 

-23.57 

103.02 

240.00 

66.79 

4 11  47 

2505.9 

-26.24 

95.12 

_ 

76.07 

23  36 

2 

3612.57 

-23.59 

155.24 

240.00 

66.60 

24  39  35 

3212.6 

-26.25 

147.34 

103.93 

3 20 

1 

3105.91 

-23.57 

103.02 

240.00 

66.79 

4 11  47 

2505.9 

-26.24 

95.12 

- 

110.00 

5 45 

7 

2654.55 

-32.45 

71.47 

242.93 

76.60 

6 29  22 

2054.6 

-33.66 

62.45 

110.00 

2 14 

2 

3311.92 

-15.26 

114.40 

235.70 

59.04 

3 9 14 

2711.9 

-19.27 

107.56 

DIFFERENTIAL  CORRECTIWS_  MIO-COURSE  E^CUTION  ACCURACY  ORBIT  OETERMINATICN  ACCURACr  i 

TOE  .652i  TRA  .5037  TC3-1. 244^^^  .2460  SCT  1651 .4  SCR  557. 1 SC3  2060 .6  ST  i024,6SR  195.9  SS  3492.6  | 

ROE  -.0672  RRA  -.2714  RC3  .327A“FAU  .16369  RRT  -.6732  RRF  -.9356  RTF  .9541  CRT  -.6446  CRS  .6996  CST  -.9935  i 

FOE  8.6761  FRAIO.0436  FC-Il. 1222  BSP  3956  SC6  1 723.9  R23  .1656  R13  -.9629  LSA  3642.6  MSA  141.3  SSA  9.5  r 

BOE  .6563  BRA  .5721  BC3  1.2670  FSP  -6731  SCI  1704.2  SC2  260.0  THA  162.99  ELI  1036.2  EL2  103. 5 ALF  170.73  z 


LAUNCH  DATE  DEC  5 1966  FLIGHT  TIME  176.00  ARRIVAL  CATE  JUN  I 1969 

HELIOCENTRIC  CONIC  DISTANCE  461 .255 

RL  U7.4I  LAL  -.00  LOL  72.93  VL  27.646  CAL  4.56  ATL  66.96  HCA  210,77  SMA  129.44  ECC  .15952  INC  3.0436  VI  50.225 

RP  106.66  LAP  -1.56  LOP  263.66  VP  37.569  CAP  .75  ATP  92.62  TAl  154.66  TAP  5.45  RCA  106.60  APO  150.09  V2  34.6iO 

RC  85.326  CL  22.76  CP  5.37  TAl  49.76  TAP  97.60  ETS  1.67  TAE  159.56  ETE  166.40  TAC  96.76  ETC  165.6]  ClP  -97.64 

PLANETOCENTRIC  CONIC 


C3  14.467 

VHL  3.606 

g 

< 

.j 

o 

RAL  16.02 

RAO  6567.6 

VEL  11.656 

PTH  2.05 

VHP 

2.614 

CPA  4,29 

RAP  4.45 

ECC  1 .2384 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.35 

23  31  36 

3631 .20 

-23.73 

156.71 

240.44 

66.49 

24 

35  27 

3231.2 

'26.43 

146.61 

104.65 

3 25  35 

3093.10 

-23.72 

102.12 

240.43 

66.46 

4 

17  6 

2493.1 

-26.42 

94.22 

75.35 

23  31  36 

3631 .20 

-23.73 

156.71 

240.44 

66.49 

24 

35  27 

3231 .2 

'26.43 

146.61 

104.65 

3 25  35 

3093.10 

-23.72 

102.12 

240.43 

66.46 

4 

17  6 

2493.1 

-26.42 

94.22 

IIO.DO 

5 40  9 

2675.39 

'32.15 

73.03 

243.33 

77.72 

6 

24  45 

2075.4 

-33.51 

64.06 

110.00 

2 20  B 

3296.90 

-15.60 

113.55 

236.32 

59.29 

3 

15  5 

2696.9 

'19.76 

106.67 

OIFFERENtlAL  CCRRECTICWS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINATICN  ACCURACV 

TOE  .6560  TRa  .7223  TC3-1.4741  BAU  .2915  SCT  2132.9  SCR  499.5  SC3  2017.2  ST  1344. 6 SR  152.7  SS  3445.6 

ROE  -.0522  RRA  -.2466  RC3  .3036  FAU  .16070  RRT  -.6606  RRF  -.9032  RTF  .9731  CRT  -.7379  CRS  .7946  CST  -.9960 

FDE  6.7499  FRA  9-6663  FC-10.7964  BSP  5474  SC6  2190.6  R23  ,1062  Rl3  -.9756  LSA  3696.9  MSA  145.9  SSA  9.6 

BOE  .6575  BRA  .7632  BC3  1.5051  FSP  -6691  SCI  2l 76.3  SC2  249.3  THA  166.45  ElI  1349.4  El2  102.7  alF  175.16 

LAUNCH  DATE  DEC  5 1966  FLIGHT  TIME  160.00  ARRIVAL  CATE  JUN  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  467.527 

RL  147.41  lAU  -.00  LOL  72.93  VL  27.646  CAL  CB?  ATL  96.92  HCA  213.93  SMA  129.44  ECC  .16007  INC  3.0633  VI  30.225 

RP  106.66  LAP  -1.72  LOP  266.62  VP  37.563  GAP  1.15  ATP  92.56  TAL  154.41  TAP  6.35  RCA  106.72  APO  150.16  V2  34 .604 

RC  67.691  CL  22.91  CP  4.64  TAl  49.56  TAP  103.27  ETS  2.15  TAE  155.79  ETE  171.19  TAC  96.67  ETC  166.04  ClP-103.32 

PLANETOCENTRIC  CONIC 


C3  I4.7I1 

VHL 

3.635 

Ola  31 .63 

RAL  16.25 

RAO  6567,6 

VEL  11.666 

PTH  2.05 

VHP  2. 

656 

CPA  2.66 

RAP 

2.57 

ECC 

1 .2421 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.62 

23 

26  55 

3645.96 

-23.60 

157,66 

240.96 

66.22 

24  33 

1 

3246.0 

26.55 

U9. 97 

105.16 

3 

30  10 

3065.13 

-23.79 

101 .54 

240.96 

66.21 

4 21 

35 

2465.1 

'26.54 

93.66 

74.62 

23 

26  55 

3645.96 

-23.60 

157.66 

240.96 

66.22 

24  33 

1 

3246.0 

26.55 

149.97 

105.16 

3 

30  10 

3065.15 

-23.79 

101.54 

240.96 

66.21 

4 21 

35 

2465.1 

26.54 

93.66 

110.00 

5 

36  37 

2693.24 

-31 .69 

74.35 

243.64 

76.96 

6 21 

30 

2093.2 

-33.35 

65.43 

110.00 

2 

25  34 

3265.65 

-16.19 

112.93 

237.01 

59.47 

3 20 

20 

2665.9 

■20.12 

106.01 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  1.0541 

TRA 

.9366 

TC3-1 .6906  BAU  .3371 

SCT  2621.9  SCR 

452.7  SC3  1944.1 

ST  1650.6 

SR 

122.6 

SS 

3369.3 

ROE  -.0197 

RRA 

-.2254 

RC3  .2626 

FAU  .17470 

RRT  -< 

.6259  RRF  - 

.6594  RTF 

.9617 

CRT  -.5200 

CRS 

.5623 

CST 

-.9972 

FOE  6.4645 

FRA 

9.5752 

rC-W.2BU 

BSP  7051 

SC6  2660.7  R23 

.0726  R13  - 

.9628 

LSA  3750.9 

MSA 

150-0 

SSA 

10.1 

BOE  1 .0542 

BRA 

.9636 

0C5  1.7141 

FSP  -6539 

SCI  2646.7  SC2 

252.6  THA  171.61 

ai  1652.0 

Fl2 

104,7 

ALF 

177.76 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ' 


launch  cate  dec  5 1968 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  ~ .00  LOL  7?. 93 

RP  108.90  LAP  -1.88  LOP  289.99 

RC  90.065  OL  2?. 95  OP  4.38 

PLANE TOCENTffIC  CONIC 
C3  14. 97?  VHL  3.869  CLA  3?. DO 

LNCH  A7MTH  LNCH  TIME  L-1  TIME 


Flight  time  182.00 
CISTANCE  493.777 

VL  27.844  CAL  4.69  A7l  86.88  MCA  217.10  SMA  129.43 

VP  37.577  CAP  1.55  A2P  92.49  TAL  154.10  TAP  11 .20 

7AL  49.28  ZAP  108.51  ETS  2.35  ZAZ  152.14  ETE  173.03 


74  .43 
105.57 
74.4  3 
105.57 
110.00 
110.00 


3858.22 

3080.73 

3858.22 

3080.73 

2708.55 

3278.39 


23  27  32 
3 34  6 

23  27  32 
3 34  6 

5 34  21 
2 30  24 

differential  corrections 
TCE  1.2430  TRA  1.1449  TC3-1 .8886 

ROE  .0104  RRA  -.2073  RC3  .2645 

FOE  8.1096  FRA  9.1945  FC3-9.6263 

BOE  1 .2430  0RA  1.1635  6C3  1.9070 

launch  date  dec  5 1968 

HELIOCENTRIC  CCNIC 


RAl  16.58 

INJ  LAT 

-23.83 
-23.82 
-23.83 
-23.82 
-31 .65 
-16.44 

BAU  .3817 
FAU  .16647 
6SP  8610 
FSP  -6303 


RAC  6567.6  VEL  11.677  PTH  2.05  VHP  2.924 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  CATE  JUN  5 1969 


ECC  .16084  INC  3.1169  VI  30.225 
RCA  108.61  APO  150.24  V?  34.799 
7AC  94.78  ETC  166.18  ClP-I08.57 

CPA  1.58  RAP  .87  ECC  1 .2464 


158.80  241.63  67.98 

101.22  241.62  67.97 

158.80  241.63  67.98 

101.22  241.62  67,97 

75.48  244.47  76.35 

112.50  237.76  59.60 

MIC-COURSE  EXECUTION  ACCURACV 
SCT  3085.5  SCR  416.0  SC3  1847.9 
RRT  '.7745  RRT  -.8034  RTF  .9863 
see  3113.4  R23  .0539  R13  -.9868 

SCI  3102.4  SC2  261.8  THA  174.00 

FLICHT  TIME  184.00 


24  31  51 
4 25  27 
24  51  51 
4 25  27 
6 19  29 
3 25  3 


CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

3258.2 

-26.60 

150.92 

2480.7 

-26.59 

93.34 

3258.2 

-26.60 

150.92 

2480.7 

-26.59 

93.34 

2108.6 

-33.20 

66.60 

2678.4 

-20.36 

105.56 

ORBIT  CETERMINATION  ACCURACY 


RL 

147 

.41 

LAL 

-.00 

RP 

108 

.91 

LAP 

-2.03 

RC 

92.449 

GL 

22.93 

LOL 

72, 

.93 

VL 

LOP 

293, 

.15 

VP 

GP 

3, 

.97 

ZAL 

OLA 

32 

.13 

RAL 

CISTANCE  500.005 

27.840  CAL  4.78  A7L  86.85  HCA  220.26  SHA  129.40 

57.570  CAP  1.94  AZP  92.40  TAL  153.76  TAP  14.02 

48.94  ZAP  113.47  ETS  2.5l  ZAE  148.70  ETE  174.29 


planetocentric  conic 
C3  15.275  VHL  3.90 
LNCH  AZMTH  LNCH  TIME  L-1  TIME 
74.15  23  27  14  3868.65 

105.85  3 37  37  3079.27 

74.15  23  27  14  3868.65 

105.85  3 37  37  3079.27 

1 10.00  5 33  15  2721,67 

110.00  2 34  42  3274,25 

cifferential  corrections 
TOE  1.4207  TRA  1.3462  TC3-2.D629 
ROE  .0382  RRA  -.1920  RC3  .2484 
FOE  7.6635  FRA  8.7599  rC3-8.8775 
BOE  1.4212  BRA  1.3598  0C3  2.0778 

LAUNCH  CATE  DEC  5 1 968 

HELIOCENTRIC  CCNIC 
RL  147.41  LAL  ~ .00  LOL  72.93 
RP  108.92  LAP  -2.18  LOP  296.31 
RC  94.840  CL  22.84  CP  3.61 
planetocentric  CONIC 
C3  15.623 
LNCH  A7MTH 
73.95 
106.05 
73.95 
106.05 
110.00 
110.00 

differential  corrections 
TCE  1.5879  TRA  1.5420  TC3-2.2075 
RCE  .0638  RRA  -.1794  RC3  .2339 
FOE  7.1896  FRA  8 . 3059  FC3-8.0444 
BOE  1.5892  BRA  1.5524  BC3  2.2198 


16.98 
INJ  LAT 
-23,80 
-23.79 
-23.80 
-23.79 
-31 .43 
-16.59 

BAU  .4243 
FAU  .15663 
BSP  10095 
FSP  -5999 


RAO  6567.6  VEL  11.690  PTH  2.06  VHP  3.010 
INJ  long  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


159.59  242.38  67.75  24  31  43 

101.10  242.37  67.74  4 28  56 

159.59  242.38  67.75  24  31  43 

101.10  242.37  67.74  4 28  56 

76.44  245.21  75,82  6 18  37 

112.27  238.59  59.67  3 29  17 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  3517.0  SCR  389.1  SC3  1737.3 
RRT  -.7097  RRT  -.7362  RTF  .9888 
see  5538.4  R23  .0428  R1 3 -.9891 

SGI  3527.9  SC2  273.2  THA  175.48 

Flight  time  186.00 


VL  27,834  GAL 
VP  37.563  GAP 


distance  506.211 

4.89  AZL  86.83  HCA  223.43  SMA  129.36 
2.33  AZP  92.30  TAL  153,37  TAP  16.79 


VHL 

3. 

.953 

CLA  32.22 

RAL  17.45 

RAD  6567.6 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

23 

27 

50 

3877.79 

-23.73 

160.25 

3 

40 

49 

3080.29 

-23.72 

101.14 

23 

27 

50 

3877.79 

-23.73 

160.25 

3 

40 

49 

3080.29 

-23.72 

101.14 

5 

33 

14 

2732.84 

'31 .24 

77.26 

2 

38 

31 

3273.24 

-16.62 

112.21 

7Al  48,53  ZAP  118.13  ETS  2.62  ZAE  U5.49  ETE  175.17 

VEL  11.705  PTH  2.06  VHP  3.115 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


243.23 

243.23 

243.23 

243.23 

246.07 

239.48 


67.54 

67.53 

67.54 
67, 5y 
75.37 
59.69 


24  32  27 
4 32  9 

24  32  27 
4 32  9 

6 18  47 
3 33  4 


ST  1936.3 

SR 

109.8 

SS 

3269.0 

CRT  -.1738 

CRS 

,2385 

CST 

-.9978 

LSA  3797.9 

MSA 

153,9 

SSA 

10.3 

ELI  1936.4 

El2 

108.2 

alf 

179.43 

ARRIVAL 

DATE 

JUN 

7 1969 

ECC  .16182 

INC 

3.1460 

VI 

30.225 

RCA  108.46 

APO 

150.34 

V2  • 

34.795 

ZAC  93.15 

ETC 

166,27 

CLP- 

-113.53 

CPA  .46 

RAP 

359.40 

ECC 

1 .2514 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LCNC 

3268.7 

26.61 

151  .72 

2479.3 

■26.60 

93.23 

3268 . 7 

26.61 

151 .72 

2479.3 

■26.60 

93.23 

2121  .7 

•33.06 

67.59 

2674.3 

'20.49 

105.32 

ORBIT  CETERMINATION  ACCURACV 

ST  2197.6 

SR  . 

114.5 

SS 

3153.0 

CRT  .1855 

CRS 

-.1257 

CST 

-.9981 

LSA  3841 .7 

MSA 

157.7 

SSA 

10.5 

Eli  2197.7 

EL2 

112.6 

alf 

-56 

ARRIVAL 

. CATE 

JUN 

9 1969 

ECC  .16303 

INC 

3.1714 

Vl 

30.225 

RCA  108.27 

APO 

150.45 

V2 

34 .791 

ZAC  91.79 

ETC 

166.31 

CLP 

-118.19 

CPA  -.48 

RAP 

358.18 

ECC 

1 .2571 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

3277.8 

-26.56 

152.40 

2480.3 

-26.56 

93.30 

3277.8 

-26.56 

1 52 .40 

2480.3 

-26.56 

93 . 30 

2132.8 

-32.93 

68.4  4 

2673.2 

-20.52 

105.25 

BAU  .4636 
FAU  .14516 
BSP  11448 
FSP  -5626 


RL 

147.41 

LAL 

-.00 

RP 

108.93 

LAP 

-2.32 

RC 

97.236 

GL 

22.70 

LAUNCH  CATE  CEC  5 1 968 
heliocentric  CONIC 

72.93  VL  27.828 

299.47  VP  37.555 

3.28  ZAL  48.07 

Planetocentric  conic 

C3  16.019  VHL  4.002  OLA  32.27  RAL  18.00 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
73.84  23  29  15  3885.79  -23.62 

106.16  3 43  44  3083.66  -23.61 

73.84  23  29  15  3885.79  -23.62 

106.16  3 43  44  3083.66  -23.61 

no. 00  5 34  14  2742.25  -31  .08 

no. DO  2 41  51  3275.20  -16.55 

differential  CORRECTIONS 
TOE  1.7409  TRA  1.7300  TC3-2.3283  BAU  .5009 

ROE  .0878  RRA  -.1688  RC3  .2215  FAU  .13391 

FOE  6.6902  FRA  7.8339  FC3-7.2371  6SP  12726 

BOE  1.7432  BRA  1 .7382  6C3  2.3388  FSP  -5259 


SCT  3914.6  SCR  370.5  SC3  1620.1 
RRT  -.6357  RRF  -.6603  RTF  .9903 
see  3932.1  R23  .0355  R13  -.9904 

SCI  3921.7  SC2  285.5  THA  176.54 

Flight  time  188.00 

DISTANCE  512.395 

CAL  5.01  AZL  86.81  HCA  226.59  SMA  129.31 

CAP  2.73  AZP  92.20  TAL  152.95  TAP  19.53 


CRBIT  determination  ACCURACY 
ST  2435.0  SR  130.8  SS  3031.6 
CRT  .4383  CRS  -.3865  CST  -.9984 
LSA  3887,3  MSA  161.2  SSA  10-8 

ELI  2435.7  EL2  117.5  ALF  1 .35 


ZAP  122.48  ETS  2.72  ZAE  142.55  ETE  175.79 

RAO  6567,6  VEL  11.722  PTH  2.07  VHP  3.236 
INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
160.81  244.18  67.35  24  34  1 

101.35  244.18  67.33  4 35  7 

160.81  244.18  67.35  24  34  1 

101.55  244.18  67.33  4 35  7 

77.94  247.04  74.99  6 19  56 

112.32  240.43  59.66  3 36  26 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  4273.6  SCR  359.0  SC3  1499.5 
RRT  -.5566  RRF  -.5799  RTF  .9912 
see  4288.6  R23  .0306  R13  -.9913 

SCI  4278.2  SC2  297.9  THA  177.31 


ARRIVAL  CATE  JUN  II  1969 


ECC  .16446  INC  3.1940  Vl  30.225 
RCA  108.05  APO  150.58  V2  34.788 
ZAC  90.73  ETC  166.33  ClP-122.54 

CPA  -1.26  RAP  357.23  ECC  1.2636 


CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

3285.8 

-26.48 

152.98 

2483.7 

-26.47 

93.52 

3285.8 

-26.48 

152.98 

2483.7 

-26.47 

93.52 

2142.3 

-32.82 

69.15 

2675.2 

-20.46 

105.37 

ORBIT  DETERMINATION  ACCURACY 
ST  2643.2  SR  152.3  SS  2900.4 

CRT  .5906  CRS  -.5458  CST  -.9985 

LSA  3923.6  MSA  164.8  SSA  11.0 

ELI  2644.7  El2  122.8  ALF  1.95 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  5 1968 


Flight  time  l 90.00 


ARRIVAL  CATE  iUN  J3  1969 


HELIOCENTRIC  CONIC 


RL 

147.41 

lal 

-.00 

LOL 

72 

.93 

VL 

27.820 

GAL 

RP 

108 .94 

LAP 

-2.45 

LOP 

302 

.63 

VP 

37.547 

GAP 

RC 

99.636 

CL 

22.51 

CP 

3. 

.00 

7Al 

47.55 

7AP 

PLANETOCENTRIC  CONIC 
C3  16.469  VHL  4.058  CLA  3^,^9  RAL 


distance  518.556 

5.14  A7L  86.79  HCA  229.75  SMA  129.26  ECC  .16611  INC  3.2145 

3.12  A7P  92.08  TAL  152.48  TAP  22.23  RCA  107.79  APO  150.73 

7AP  126.52  ETS  2.79  7AE  139,88  ETE  176.25  7AC 


VI  30.225 
V2  34.786 
89.95  ETC  166.33  ClP-126.58 


18.60  RAC  6567,7  VEL  11.74]  PTH  2.07  VHP  3.373  CPA  -1.88  RAP  356.55  ECC  I.27JD 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.79 

23  31  21 

3893 . 1 1 

-23.47 

161 .30 

245.23 

67.16 

24  36  14 

3293 . 1 

-26.36 

153.49 

106.21 

3 46  28 

3088.97 

-23.46 

101 ,69 

245.22 

67.14 

4 37  57 

2489.0 

-26.34 

93.88 

73.79 

73  31  21 

3893 . 1 1 

-23.47 

161.30 

245.23 

67.16 

24  36  14 

3293 , 1 

-26.36 

153.49 

106.21 

3 46  28 

3088.97 

-23.46 

101 .69 

245.22 

67.14 

4 37  57 

2489.0 

-26 , 34 

93.88 

1 10.00 

5 36  11 

2750.10 

-30.94 

78.51 

248.13 

74,68 

6 22  1 

2150.1 

-32,73 

69.75 

- 

110.00 

2 44  46 

3279.97 

-16.39 

112.59 

241  .46 

59.57 

3 39  26 

2680.0 

-20.31 

105.66 

OIFFERENTIAL  CORRECTIONS 
TCE  1.8817  TRA  1.9126  tC3-2:4222  8AU  .5353 
ROE  .1104  RRA  -.1599  RC3  .2103  Fau  .12263 

FOE  6.1978  fra  7.3711  FC3-6.4464  6SP  1 3903 

eOE  1.8849  BRA  1.9193  BC3  2.4313  FSP  -4890 

launch'  CATE  DEC  5 1968 

►CLIOCENTRIC  CONIC 

RL  147.41  LAL  -.00  LOL  72.93  VL  27.810 

ftp  108.94  LAP  -2.58  LOP  305.79  VP  37.538 

RC  102.038  CL  22.27  CP  2.74  7AL  46.99 

PLANETOCENTRIC  CONIC 


MIC -COURSE  E^  CUT  ION  ACCURACY 
SCT  459^.TSW  353.2  SC3  138I.J 

RRT  -.4771  RRT  -.4990  rtf  .9917 
SOB  4609.9  R23  .0269  R13  -.9917 

SGI  4599.5  5G2  310.2  7HA  177.89 

flight  time  192.00 

distance  524.694 

5.29  A2L  86-77  HCA  232.91  SMA  1 
3.51  A7P  91.95  TAl  151.98  TAP 


ORBIT  OE TERMINATION  ACCURACY 


CAL 
GAP 

7AP  130.27  ETS 


C3  16.977 

VHL  4 

.120 

OLA  32,28 

RAL  19.27 

RAO  6567.7 

VEL  U.763 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

73.80 

23  34 

7 

3899.77 

-23.28 

161 .72 

246.37 

106.20 

3 49 

2 

3096.24 

-23.27 

102.15 

246.37 

73.80 

23  34 

7 

3899.77 

-23.28 

161 .72 

246.37 

106.20 

3 49 

2 

3096.24 

-23.27 

102.15 

246.37 

UO.OO 

5 39 

0 

2756.58 

-30.82 

78.96 

249.33 

110.00 

2 47 

16 

3287.43 

-16.13 

1J3.02 

242.54 

differential  CCftRECTtCNS 
TOE  2.0116  TRA  2.0^  TC3-2.4901  0AU  .5670 

ROE  .1318  RRA  -.1524  RC3  .2000  FAU  .11168 

FOE  5.7259  FRA  6.9309  FC3-5.6951  BSP  J4968 

60E  2.0159  BRA  2.0975  BC3  2.4981  FSP  -4524 


PTH  2.08  VHP  3.523 
INJ  A7MTH  INJ  TIME 
66.97  24  39  7 

66.96  4 40  39 

66.97  24  39  7 

66.96  4 40  39 

74.43  6 24  56 

59.45  5 42  4 

MID-COURSE  EXECUTION  ACCURACY 
SCI  4886.3  SCR  351 .6  5C3  1268.0 
RRT  -.4005  RRF  -.4209  RTF  .9919 
see  4899.0  R23  .0239  R13  -.9919 

SGI  4888.4  SG2  322,0  THA  178.34 


ST 

2824.8 

SR 

175.3 

SS 

2768 . 3 

CRT 

.6805 

CRS 

- .6408 

CST 

-.9986 

! 

LSA 

3955.4 

MSA 

168.2 

SSA 

11  .3 

i 

ELI 

2827.3 

El2 

128.3 

alf 

2.42 

* 

ARRIVAL 

CATE 

JUN 

15  1969 

1 

ECC 

.16799 

INC 

3.2330 

VI 

30.225 

RCA 

107.49 

APO 

150.89 

V2 

34.784 

7AC 

89.45 

ETC 

166.32 

CLP- 

' 1 30 . 32 

= 

OPA 

-2.34 

RAP 

556.12 

ECC 

I ,2794 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

- 

3299.8  -26.19  153.93 

2496.2  -26.18  94.37 

3299.8  -26.19  153.93 

2496.2  -26.18  94.37 

2156.6  -32.65  70.23 

2687.4  -20,07  106.10 

ORBIT  DETERMINATION  ACCURACY 
ST  2982.3  SR  198.2  SS  2638.4 

CRT  .7357  CRS  -.6996  CST  -.9986 

LSA  3983.1  MSA  171.6  SSA  11,6 

ELI  2985.9  EL2  134.]  ALF  2.80 


LAUNCH  DATE  DEC  5 1968 


Flight  time  194. oo 


ARRIVAL  CATE  JUN  17  1969 


heliocentric  conic 

RL  147.41  LAL  -.00  LOL  72.93  VL  27.800 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.530 

RC  104.441  CL  22.00  CP  2.52  7At  46.38 

PLANETOCENTRIC  CONIC 


CISTANCE  530.808 

CAL  5.46  A7L  86.75  HCA  236.07  SMA  129.12  ECC  .17010  INC  3.2501  VI  30.225 

CAP  3.91  A7P  91,82  TAL  151.45  TAP  27.52  RCA  107.15  APO  151.08  V2  34.7ii3 

7AP  133.73  ETS  2.93  7AE  135.28  ETE  176.84  7AC  89.21  ETC  166.32  CLP-133,79 


C3  17.547 

VHL  4.189 

CLA  32.25 

RAL  20.00 

RAO  6567.7 

VEL  11.787 

PTH  2.08 

VHP  3.686 

OPA  -2.67 

RAP  355.94 

ECC  1 .2888 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.88 

23  37  28 

3905.96 

-23.05 

162.09 

247.60 

66.79 

24  42  34 

5506.0 

-25.99 

154  .33 

106.12 

3 51  28 

3105.33 

-23.04 

102,74 

247.60 

66.78 

4 43  13 

2505.3 

-25.98 

94 .98 

73.88 

23  37  28 

3905.96 

-23.05 

162.09 

247.60 

66.79 

24  42  34 

3306.0 

-25.99 

154 .33 

106.12 

3 51  28 

3105.33 

-23.04 

102.74 

247.60 

66.78 

4 43  13 

2505.3 

'25,98 

94  .98 

no. DO 

5 42  37 

?76I .ST 

-30.73 

79.36 

21^.65 

74.22 

6 28  39 

2161  ,9 

-32.58 

70.63 

1 10.00 

2 49  25 

3?97.4I 

-15.79 

113.58 

243.69 

59.28 

3 44  23 

2697.4 

-19.74 

106.70 

DIFFERENTIAL  CORRECTICNS 
TCE  2.1346  TRA  2.2725  TC3-2.5270 
RCE  .1523  RRA  -.1460  RC3  .1901 
FOE  5.2912  fra  6.5278  FC3-4.9718 
BOE  2.1400  BRA  2.2772  BC3  2.5341 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .5945  SCT  5149.3  SCR  352.9  SC3  1163.0 

FAU  .10077  RRT  -.3285  RRF  -.3471  RTF  .9919 

6SP  15865  SG6  5161.3  R23  .0211  R1 3 -.9919 

FSP  -4J51  SGI  5150.6  SG2  333.2  THA  178.70 


ORBIT  DETERMINATION  ACCURACY 


ST 

3121.6 

SR 

220.1 

SS 

2516.5 

CRT 

.7712 

CRS 

-.7376 

CST 

-.9987 

LSA 

4011 .8 

MSA 

175.1 

SSA 

J 1 .8 

ELI 

3126.2 

El2 

139.9 

Alf 

3.12 

LAU^iCH  DATE  DEC  5 1968 


flight  TIME  196.00 


ARRIVAL  CATE  JUN  19  1969 


HELIOCENTRIC  CONIC 

RL  147.41  LAL  -.00  LOL  72.93  VL  27.788 

RP  108.95  LAP  -2.81  LOP  312.12  VP  37.521 

RC  106.844  CL  21 .68  CP  2.32  7AL  45.73 

PLANETOCENTRIC  CONIC 


DISTANCE  536.897 

GAL  5.64  A2L  86.73  HCA  239.23  SMA  129.04  ECC  .17245  iNC  3.2660  VI  30.225 

CAP  4.31  A7P  91.67  TAL  150.88  TAP  30.12  RCA  106.78  APO  151.29  V2  34.783 

ZAP  136.94  ETS  3.00  7AE  133.33  ET£  177.04  7AC  89.21  ETC  166.31  ClP-137.00 


C3  18.186 

VHL 

4.265 

OLA  32.19 

RAl  20.77 

RAO  6567.7  VEL  11.814 

PTH  2 .09 

VHP  3.861 

OPA  -2,87 

RAP  355.97 

ECC 

I .2993 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

' INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.00 

23 

41  24 

3911.67 

-22.79 

162.40  248.92 

66.62 

24  46 

35 

3311  .7 

-25.75 

154 .67 

106.00 

3 

53  42 

3116.27 

-22.78 

103.46  248.92 

66.61 

4 45 

39 

2516.3 

-25.74 

95.72 

74.00 

23 

41  24 

3911.67 

-22.79 

162.40  248.92 

66.62 

24  46 

35 

3311 .7 

'25.75 

154 .67 

106.00 

3 

53  42 

3116.27 

-22.78 

103.46  248.92 

66.61 

4 45 

39 

2516.3 

-25.74 

95.72 

110.00 

5 

46  58 

2766.15 

-30.65 

79.67  252.06 

74.06 

6 33 

4 

2166.2 

-32.52 

70.95 

no. 00 

2 

51  14 

3309.79 

-15.35 

114.28  244.89 

59.08 

3 46 

24 

2709.8 

-19.34 

107.43 

OIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.2458 

TRA 

2.4500 

TC3-2.5472 

BAU  .6209 

SCT  5380.8  SCR 

356.3  SG3  1064.6 

ST  3235.7 

SR  241.0 

SS 

2394.9 

ROE  . 1 723 

RRA 

-.1403 

RC3  .1807 

FAU  -09105 

RRT  -.2621  RRF  - 

.2791  RTF  . 

9918 

CRT  .7954 

CRS  -.7637 

CST 

-.9987 

FOE  4.8781 

FRA 

6.1458 

FC3-4.3344 

BSP  16742 

see  5392.6  R23 

.0187  R13 

9918 

LSA  4028.9 

MSA  1 78 . 5 

SSA 

12.0 

BOE  2.2524 

BRA 

2.4540 

0C3  2.5536 

FSP  -3824 

SGI  5381.7  SC2 

343.8  THA  179.00 

ELI  3241.4 

EL2  145.8 

alf 

3.40 

378 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ' 


LAUNCH  DATE  DEC  5 1968 


Flight  time  198.00 


AR>?IVAL  CATE  JUN  21  1969 


HELlOCENTff IC 
RL  U7.41 

CONIC 

LAl  -.00 

LCC  72.93 

VL  27.775 

Cl  STANCE  54^.9 
GAL  5.84  AZL  86.72 

RP  108.94 

lap  -2.91 

LCP  J15.28 

VP  37.512 

GAP  4.7l 

AZP  91.52 

RC  109.246 

CL  2&33 

GP  _ Z . 1 5 

ZAL  45.03 

ZAP  139.92 

ETS  3.08 

Plane  TiXENTRic  CONljf  ^ 
C3  18.900  VHL  4.347 

CLA  32.11 

RAL  21.59 

RAC  6567,8 

VEL  11.844 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

74 .18 

23  45  52 

3916,95 

'22.49 

162.66 

250.33 

105.82 

3 55  46 

3129.07 

-22.48 

104.29 

250.32 

74.18 

23  45  52 

3916.95 

-22.49 

162.66 

250.33 

105.82 

3 55  46 

3129.07 

-22.48 

104.29 

250.32 

110.00 

5 51  59 

2769.61 

-30.58 

79.92 

253.58 

110.00 

2 52  45 

3324.41 

-14 .84 

115.10 

246.16 

3?.  68 


ZAC 


INJ 


2 AO  VHP  i.04  7 
A7MTH  INJ  TIME 
24  51  9 

4 47  55 
24  51  9 

4 47  55 
6 38  9 

3 48  10 


CPA 


66.45 

66.44 

66.45 
66.44 

73.92 

58.85 


.17504 

INC 

3.2808 

VI 

30.225 

106. 

58 

APO 

151  .52 

V2 

3a  .784 

89. 

43 

ETC 

166.31 

ClP 

-139.97 

-2. 

.95 

RAP 

356.21 

ECC 

1.3111 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3317, 

.0 

-25.48 

154.96 

2529 

A 

-25.47 

96.58 

3317 

,0 

-25.48 

154 .96 

2529 

A 

-25.47 

96.58 

2169 

.6 

-32.48 

71  .21 

2724 

.4 

-18.86 

108  .29 

CIFFEfftNTIAL  CORRECTIONS 
TCE  2.3494  TRA  2.6293  TC3-2.5459 
RCE  .1920  RRA  -.1350  RC3  .1714 
FOE  4.4988  FRA  5.7973  FC3-3.7559 
BCE  2.3572  BRA  2.6327  0C3  2.5516 

LAUNCH  DATE  OEC  5 1 968 

HELIOCENTRIC  CONIC 


ORBIT  CETERMINATICN  ACCURACY 


BAU  .6447 
FAU  .08200 
BSP  17529 
FSP  -3517 


RL  147.41 

LAL 

-.00 

LO.  7?.  93 

VL 

RP  108.94 

LAP 

-3.00 

LOP  318.45 

VP 

RC  1 1 1 .645 

GL 

20.95 

GP  1.99 

ZAL 

PLANETOCENTRIC  CONIC 

C3  19.698 

VHL 

4.438 

OLA  32.01 

RAL 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

If 

74.41 

23 

50  51 

3921 .88 

- 

105.59 

3 

57  39 

3143.67 

- 

74.41 

23 

50  51 

3921  .88 

- 

105.59 

3 

57  39 

3143.67 

- 

110.00 

5 

57  36 

2772.42 

110.00 

2 

54  1 

3341.13 

- 

SOT  5587.8  SCR  361.0  SC3  974.4 
RRT  -.2012  RRP  -.2165  RTF  .9916 
see  5599.5  R23  .0165  R13  -.9916 

SCI  5588.3  SC2  353.6  THA  179.25 

Flight  time  200.00 

DISTANCE  548.998 

6.06  AZL  86. Tl  MCA  245.55  SMA  128.85 

5.12  A7P  91.36  TAL  149.66  TAP  35.21 

44.30  ZAP  142.69  ET5  3.17  ZAE  130.03  ETE  1 77 . 32 


27.762  gal 
37.503  GAP 


22.45  RAO  6567.8  VEL  11 .878  PTH  2.11 
J LAT  INJ  LCNC  INJ  RT  ASC  INJ  AZMTH 


DIFFERENTIAL  CORRECTIONS 
TOE  2.4466  TRA  2.8120  TC3-2.5249 
ROE  .2114  RRA  -.1300  RC3  .1620 
FOE  4.1530  FRA  5.4809  rC3-3.2372 
BCE  2.4557  BRA  2.8150  8C3  2.5301 

LAUNCH  CATE  DEC  5 1968 


22.16 

22.14 

22.16 

22.14 


BAU  .6663 
FAU  .07365 
BSP  18235 
FSP  -3233 


162.88  251.82  66.29 

105.24  251.81  66.27 

162.88  251.82  66.29 

105.24  251.81  66.27 

80.12  255.20  73.81 

116.04  247.48  58.60 

MIC-COURSe  EXECUTION  ACCURACV 
SCT  5773.0  SCR  5€6.5  S03  892.2 

RRT  -.1453  RRF  -.1588  RTF  .9914 
see  5784.6  R23  .0144  R1 3 -.9914 

SCI  5773.3  SC2  362.6  THA  179.47 

Flight  time  202.00 


VHP  4.244 

INJ  time 
24  56  13 
4 50  3 

24  56  13 
4 50  3 

6 43  48 
3 49  4B 


HELIOCENTRIC  CCNIC 
Rl  147.41  LAL  -.00  lOC  7J.93 

RP  108.93  LAP  -3.08  LOP  321.61 

RC  114.042  GL  20.53  GP  1.85 

planetocentric  conic 
C3  20.586  VHL  4.537  CLA  31 .89  RAL 


distance  555.008 

VL  27.747  GAL  6.30  AZU  86.69  HCA  248.72  SMA  128.75 
VP  37.495  GAP  5.53  AZP  91.20  TAl  149.00  TAP  37.71 
ZAt  43.54  ZAP  145.26  ETS  3.26  ZAE  128.64  ETE  177.42 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

74.69 

0 

0 

13 

3926 , 58 

-21 .79 

163.06 

253.38 

105.31 

3 

59 

22 

3160.01 

-21 .78 

106.31 

253.38 

74  .69 

0 

0 

13 

3926 . 58 

-21.79 

163.06 

253.38 

105 .31 

3 

59 

22 

3160.01 

-21 .78 

106.31 

253.38 

1 10.00 

6 

3 

44 

2774.77 

-30.48 

80.29 

256.92 

1 10.00 

2 

55 

2 

3359.82 

-13.58 

117.08 

248.85 

23.35  RAC  6567.8  VEL  11.915  PTH  2.12  VHP  4.452 

iNJ  AZMTH  INJ  time 
66.12  1 5 40 

66.11  A 52  2 

66.12  1 5 40 

66.11  4 52  2 

73.72  6 49  58 

58.33  3 5l  2 


CIFFERENTIAL  CORRECTIONS 
TCE  2.5383  TRA  2.9989  TC3-2.4872 
RCE  .2308  RRA  -.1249  RC3  .1526 
FOE  3.8390  FRA  5.1937  FC3-2.7766 
BCE  2.5488  BRA  3.0015  BC3  2.4919 

launch  date  dec  5 1968 

HELIOCENTRIC  CCNIC 
RL  147.41  LAL  -.00  LOL  72.93 
RP  108.93  LAP  -3.16  LOP  324.78 
RC  116.435  GL  20.10  CP  1 .73 
Planetocentric  ccnic 
C3  21.577  VHL  4.645  OLA  31.74 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
75.02  0 6 II  3930.84 

104.98  4 0 50  3178,34 

75.02  0 6 11  3930.84 

104.98  4 0 50  3178.34 

110.00  6 10  19  2776.81 

110.00  2 55  52  3380.37 

differential  CORRECTIONS 
TOE  2.6289  TRA  3.1957  TC3-2.4275 
RCE  .2502  RRA  -.1197  RC3  .U29 
FOE  3.5602  FRA  4,9414  FC3-2.3562 
BCE  2.6408  BRA  ^A9B0  BC3  2.4317 


BAU  .6858 
FAU  .06603 
BSP  1 8880 
FSP  -2973 


SCT  5938.1  SCR 
RRT  -.0935  RRF 
SOB  5949.7  R23 
SCI  5938.2  SC2 


372.3  SC3 
-.1053  RTF 
.0123  R13 


817.4 

.9910 

-.9910 


370.7  THA  179.66 


ST  3331.3 

SR  260.8 

SS 

2279.3 

CRT  .8124 

CRS  -.7819 

CST 

-.9987 

lSA  4040.7 

MSA  182.1 

SSA 

12.2 

ELI  3338.0 

EL2  151.8 

alf 

3.65 

ARRIVAL  CATE 

JUN 

23  1969 

ECC  .17790 

INC  3.2948 

VI 

30.22  5 

RCA  105.93 

APO  151.77 

V2 

34 .785 

ZAC  89.86 

ETC  166.32 

CLP- 

-142.73 

CPA  -2.94 

RAP  356.64 

ECC 

1 .3242 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

.3321  .9 

-25.17 

155  .21 

2543.7 

'25.16 

97.57 

3321  .9 

-25.1 7 

155.21 

2543.7 

-25.16 

97.57 

2172.4 

-32.44 

7l  .42 

2741 .1 

-18,30 

109.27 

ORBIT  DETERMINATION  ACCURACY 

ST  3410.3 

SR  279.4 

SS 

2170.0 

CRT  .8246 

CRS  -.7951 

CST 

-.9987 

LSA  4047.5 

MSA  185.7 

SSA 

12.4 

ELI  3418.1 

El2  157.7 

alf 

3.87 

ARRIVAL  CATE 

JUN 

25  1969 

ECC  .18102 

INC  3.3082 

VI 

30.2B5 

RCA  105.45 

APO  152.06 

V2 

34 .78  7 

ZAC  90.46 

ETC  166.34 

CLP 

-145.31 

CPA  -2.82 

RAP  357.23 

ECC 

1 .3388 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3326.6 

-24.83 

155. *2 

2560.0 

-24,82 

98  .67 

3326.6 

-24.83 

155.42 

2560.0 

-24 .82 

98 .67 

2174.8 

-32.41 

71  .60 

2759.8 

-17.68 

110.36 

ORBIT  DETERMINATION  ACCURACY 

ST  3474.1 

SR  296.8 

SS 

2066.8 

CRT  .8335 

CRS  -.8048 

CST 

-.9987 

LSA  4048.8 

MSA  189.2 

SSA 

12.5 

ELI  3482.9 

El2  163.5 

ALF 

4 .08 

Flight  time  204.00 


DISTANCE  560.988 

VL  27.732  CAL  6.56  AZL  86,68  HCA  25J .88  SMA  128.65 
VP  37.486  GAP  5.96  AZP  91.03  TAL  148.31  TAP  40.19 
ZAL  42.75  ZAP  147,67  ETS  3.37  ZAE  127.39  ETE  177.51 


RAL  24.28 
INJ  LAT 
'21 .38 
-21.37 
-21 .38 
-21.37 
-30.44 
-12.85 

BAU  .7015 
FAU  .05873 
BSP  19383 
FSP  -2722 


RAO  6567.9  VEL  11.956  PTH  2.13  VHP  4.670 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


163.19  255.02  65.96 

107.51  255.02  65.95 

163.19  255.02  65.96 

107.51  255.02  65.95 

80.43  258.72  73.65 

118.21  250.28  58.05 

MIO-COURSC  EXECUTION  ACCURACV 
SCT  6089.7  SCR  378.2  SG3  750.4 
RRT  -.0448  RRF  -.0546  RTF  .9906 
see  6101.5  R23  .0101  R13  -.9906 

SCI  €089.8  SC2  377.8  THA  179.84 


11  42 
4 53  48 
1 11  42 
4 53' 48 
6 56  36 
3 52  12 


ARRIVAL  CATE  JUN  27  1969 


ECC  .18443  INC  3.3209  V]  30.225 

RCA  104.92  APO  152.37  V2  34 . 790 

ZAC  91.22  ETC  166.36  ClP-147.7j 

CPA  -2.63  RAP  357.98  ECC  1.3551 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3330.8  -24.45  155.59 

2578.3  -24.44  99.90 

3330.8  '24,45  155.59 

2578.3  -24.44  99.90 

2176.8  -32.38  7i .75 

2780.4  -16.98  111.54 

ORBIT  DETERMINATION  ACCURACV 

ST  3528.8  SR  313.1  SS  1972.9 

CRT  .8402  CRS  -.8121  CST  -.9987 

LSA  4050.4  MSA  192.8  SSA  12.7 

Eli  3538.7  El2  169.3  AlF  4.27 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


tAUNCH  CATE  CEC  5 1968 


Flight  time  eoe.oo 


arrival  cate  JUN  29  1969 


HELIOCENTRIC  CONIC 

RL  147,41  LAL  -.00  LOL  72.93  VL  27.716 

ffP  10a.91  LAP  -3.2?  tOP  327.94  VP  37.477 

PC  116.823  GL  19.63  CP  1.62  7AL  41.94 

PLANE TOCENTRIC  CONIC 


DISTANCE  566.936 

CAL  6.83  A7l  86.67  HCA  255.04  SNA  128.54  ECC  .18815  INC  3.3333  VI  30.225 
GAP  6.39  A7P  90.86  TAL  147.61  TAP  42.65  PCA  104.35  APO  152.72  V2  34.794 
7AP  149.93  ETS  3.48  7AE  126.28  ETE  177.59  7AC  92.13  ETC  166.38  ClP-149.97 


C3  22.682 

VHL  4.763 

CLA  31.58 

RAL  25.23 

RAD  6567.9 

VEL  12.003 

PTH  2.14 

VHP  4.899 

DPA  -2.36 

RAP  358.85 

ECC  1 .3733 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.40 

0 12  38 

3934.66 

-20.95 

163.27 

256.74 

65.81 

1 18  12 

3334.7 

-24.03 

155.70 

104.60 

4 2 0 

3198.69 

-20.93 

108.84 

256.73 

65.80 

4 55  19 

2598.7 

-24.02 

lOl .27 

75.40 

0 12  38 

3934.66 

-20.95 

163.27 

256.74 

65.81 

1 18  12 

3334.7 

-24.03 

155.70 

104.60 

4 2 0 

3198.69 

'20.93 

108.84 

256.73 

65.80 

4 55  19 

2598.7 

-24.02 

101 .27 

110.00 

6 17  18 

2778.69 

-30.41 

80.57 

260.62 

73.57 

7 3 36 

2178.7 

-32.36 

71  .89 

110.00 

2 56  31 

3402.65 

-12.04 

119.44 

251.76 

57.76 

3 53  14 

2802.7 

-16.21 

112.81 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7122  TRA  3.3963  TC3-2.3607  BAU  .7170 

ROE  .2699  RRA  -.1141  RC3  .1331  FAU  .05242 

FOE  3.3020  fra  4.7079  FC3-2.0008  BSP  19920 

0OE  2.7255  BRA  3.3982  BC3  2.3644  FSP  -2508 


MIO-COORSC  EXECUTrON  ACCURACy 
SCT  6221.4  SCR  384.0  SC3 
RRT  .0006  RRF  -.0076  RTF 
see  6233.3  «23  -.0082  R13 
SCI  6221.4  SC2  384.0  THA 


ORBIT  DETERMINATION  ACCURACY 


689.1 

ST 

3566.7 

SR 

328.2 

SS 

1881  .5 

.9902 

CRT 

.8452 

CRS 

-.8176 

CST 

-.9987 

.9902 

LSA 

4041 .1 

MSA 

196.3 

SSA 

12.8 

.00 

Eli 

3577.5 

El2 

174.9 

ALF 

4.46 

LAUNCH  DATE  DEC  5 1968 


FLIGHT  TIME  208.00 


ARRIVAL  DATE  JUL  1 1969 


HELIOCENTRIC  CONIC 

RL  147.41  LAL  LOL  72.93  VL  27.699 

RP  108.90  LAP  -3.27  LOP  331.11  VP  37.469 

RC  121.206  GL  19.15  CP  1.52  7AL  41.10 

PLANETOCENTRIC  CONIC 


DISTANCE  572.850 

cal  7.13  A7L  86.65  HCA  258.20  SMA  128.42  ECC  .19219  INC  3.3452  VI  30.225 
CAP  6.83  ATP  90.68  TAL  146.88  TAP  45.08  RCA  103.74  APO  153.10  V2  34.798 
TAP  152.05  ETS  3.62  7AE  125.27  ETE  177.66  7AC  93.17  ETC  166.40  ClP-152.09 


C3  23.913 

VHL  4.890 

OLA  31  .40 

RAl  26.21 

RAO  6568.0 

VEL  12.054 

PTH  2,15 

VHP  5 . 1 39 

DPA  -2.02 

RAP  359.84 

ECC  1.3935 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.84 

0 19  33 

3938.07 

-20.47 

163.30 

258.52 

65.66 

I 25  11 

3338.1 

-23.58 

155.77 

104.16 

4 2 54 

3221 .07 

-20.46 

no. 31 

258.51 

65.65 

4 56  35 

2621  .1 

-23.57 

102.77 

75.84 

0 19  33 

3938.07 

-20.47 

T63.30 

258.52 

65.66 

1 25  11 

3338 . 1 

-23.58 

155.77 

104.16 

4 2 54 

3221 .07 

-20.46 

110.31 

258.51 

65.65 

4 56  35 

2621  .1 

-23.57 

102.77 

110.00 

6 24  36 

2780.56 

-30.37 

80.70 

262.59 

73.50 

7 10  57 

2180.6 

-32.33 

72.03 

110.00 

2 57  1 

3426.58 

-11.17 

120.74 

253.29 

57.48 

3 54  8 

2626.6 

-15.38 

U4.17 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACT 


ORBIT  determination  ACCURACV 


TOE 

2.7922 

TRA 

3.6055 

TC3-2.28I5 

BAU 

.7305 

SCT  6338.5 

SCR 

389.4 

SC3 

633.6 

ST 

3593.4 

SR 

342.3 

SS 

1795.8 

RDE 

.2897 

RRA 

-.1079 

RC3  .1232 

FAU 

.04663 

RRT  .0438 

RRF 

.0372  RTF 

.9897 

CRT 

.8488 

CRS 

-.8217 

CST 

-.9987 

FOE 

3.0684 

FRA 

4.4984 

FC3-1.6882 

BSP 

20405 

see  6350.4 

R23 

-.0063 

R13 

.9897 

LSA 

4026.7 

MSA 

199.8 

SSA 

12.8 

BOE 

2,8072 

BRA 

3.6071 

8C3  2.2849 

FSP 

-2312 

SCI  6338.5 

SC2 

389.1 

THA 

.15 

ELI 

3605.1 

EL2 

180.4 

ALF 

4.63 

LAUNCH 

DATE  DEC 

5 1968 

flight  time 

210.00 

ARRIVAL 

CATE 

JUL 

3 1969 

HELIOCENTRIC  CONIC 


distance  578.727 


RL  147.41 

lal 

-.00 

LOL  72.93 

VL  27.682 

gal  7.46 

aTl  86.64 

HCA  261.37 

SMA 

128.30 

ECC  .19657 

INC  3.3569 

Vj 

30.225 

RP  108.89 

LAP 

-3.32 

LOP  334.28 

VP  37.461 

GAP  7.29 

ATP  90.50 

TAL  146.13 

TAP 

47.50 

RCA  103.08 

APO  153.53 

V2 

34 .803 

RC  123.581  GL  18.64 

PLANETOCENTRIC  CONIC 

GP  1.44 

TAl  40.24 

tap  154.05 

ETS  3.76 

7AE  124.37 

ETE 

177.73 

TAC  94.32 

ETC  166.43 

CLP 

-154 .09 

C3  25.287 

VHL 

5.029 

CLA  31.20 

RAL  27.21 

RAD  6568.0 

VEL  12.110 

PTH  2.17 

VHP 

5.391 

DPA  -1.62 

RAP  .94 

ECC 

1 .4162 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HJH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.33 

0 

26  59 

3940.96 

-19.96 

163.28 

260.36 

65.52 

1 

32  40 

3341  .0 

-23.10 

155.7H 

103.67 

4 

3 25 

3245.65 

-19.95 

111.92 

260.36 

65.51 

4 

57  31 

2645.7 

-23.09 

104  .42 

76.33 

0 

26  59 

3940.96 

-19,96 

163.28 

260.36 

65.52 

1 

32  40 

3341  .0 

-23.10 

155,78 

103.67 

4 

3 25 

3245.65 

-19.95 

111.92 

260.36 

65.51 

4 

57  31 

2645.7 

-23.09 

104.42 

110.00 

6 

32  12 

2782.53 

-30.33 

80.84 

264.64 

73.43 

7 

18  35 

2182.5 

-32.30 

72.18 

110.00 

2 

57  23 

3452.07 

-10.23 

122.12 

254.87 

57.21 

5 

54  55 

2852.1 

-14.48 

115.60 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCORAC^ 


ORBIT  DETERMINATION  ACCURACV 


TOE 

2.8710 

TRA 

3.8254 

TC3-2.1913 

BAU 

.7418 

SCT 

6443.7 

SCR 

394.5 

SC3 

503.5 

ST 

3611.4 

SR 

355.2 

SS 

1716. 3 

ROE 

.3097 

RRA 

-.1011 

RC3  .1133 

FAU 

.04134 

RRT 

.0853 

RRF 

.0802  RTF 

.9893 

CRT 

.8516 

CRS 

-.8248 

CST 

-.9988 

rOE  2.8588 

FRA 

4.3112 

FC3-1.4154 

BSP 

20836 

SOB 

6455.8 

R23 

-.0045 

R13 

.9893 

LSA 

4009.0 

MSA 

203.2 

SSA 

12.9 

BOE 

2.8876 

BRA 

3.8267 

BC3  2.1942 

FSP 

-2133 

SC] 

6443.8 

SC2 

393.1 

THA 

.30 

ELI 

3624  .0 

EL2 

185.6 

ALF 

4.80 

LAUNCH  DATE  DEC  5 1968 


flight  TIME  212.00 


ARRIVAL  DATE  JUL  5 1969 


HELIOCENTRIC  CONIC 

RL  147,41  LAL  -.00  LOL  72.93  VL  27.665 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.453 

RC  125.948  CL  18.12  CP  1.36  TAL  39.37 

PLANETOCENTRIC  CONIC 


DISTANCE  584.565 

CAL  7.81  ATL  86.63  HCA  264.53  SMA  128.18  ECC  .20133  INC  3.3684  VI  30.225 

CAP  7.76  ATP  90.32  TAL  145.37  TAP  49.90  RCA  102.38  APO  153.99  V2  34.808 

TAP  155.94  ETS  3.93  TAE  123.56  ETE  177.79  TAC  95.56  ETC  166.45  CLP-155.98 


C3  26.822  VHL 

5, 

.179 

OLA  30.98 

RAL  28.22 

RAO  6568.1 

VEL  12.174 

PTH  2.18 

VHP  5- 

.655 

DPA  -1.17 

RAP  2.13  ECC  1 .4414 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

76.88 

0 

34 

56 

3943.18 

-19.42 

163.18 

262.27 

65.38 

1 40 

39 

3343.2 

-22.58  155.72 

103.12 

4 

3 

32 

3272.59 

-19.41 

113.68 

262.26 

65.37 

4 58 

5 

2672.6 

-22.57  106.23 

76.88 

0 

34 

56 

3943.18 

-19.42 

163.18 

262.27 

65.38 

I 40 

39 

3343.2 

-22.58  155.72 

103.12 

4 

3 

32 

3272.59 

-19.41 

113.68 

262.26 

65.37 

4 58 

5 

2672.6 

-22.57  106.23 

110.00 

6 

40 

2 

2784.73 

-30.29 

81.00 

266.77 

73.34 

7 26 

26 

2184.7 

-32.27  72.34 

110.00 

2 

57 

37 

3479.04 

-9.23 

123.57 

256.49 

56.94 

3 55 

36 

2879.0 

-13.52  117.10 

differential  CORRECTIONS 
TOE  2.9479  TRA  4.0569  TC3-2.0914  BAU  .7509 

ROE  .3301  RRA  -.0935  RC3  .1035  FAU  .03649 

FOE  2.6690  FRA  4.1437  FC3-1.1777  BSP  21220 

BOe  2.9663  BRA  4 .0580  8C3  2.0940  FSP  -1968 


MID-COURSE  EXECUTION  ACCURACV 
SCT  6537.1  SCR  399.2  SG3  538.2 

RRT  .1254  RRF  .1216  RTF  .9888 

see  6549.3  R23  -.0028  R13  .9888 

SCI  6537.3  SC2  396.1  THA  .44 


ORBIT  DETERMINATION  ACCURACY 
ST  3620.3  SR  366.9  SS  1642.0 

CRT  .8535  CRS  -.8272  CST  -.9988 

LSA  3986.8  MSA  206.4  SSA  12,8 

ELI  3633.8  El2  190.5  ALF  4.96 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  DEC  5 J968 

HELIOCENTRIC  CONIC 
RL  1A7.4J  LAL  -.00  LOL  72.93 

RP  100.55  LAP  -3.30  LOP  340.6? 

RC  1Z0.3O6  CL  17.50  CP  1 .?9 

PLANETOCENTRIC  CONIC 


flight  time  214.00 


arrival  date  JUL  7 1969 


3 9 


4 3 9 

6 40  2 


0AU  .7561 
FAU  .03107 
BSP  21502 
FSP  -1012 


77.50 
102.50 
77.50 
102.50 
110.00 
110.00 

differential  corrections 
Tce  3.0274  TRA  4.3041  TC3-1 .9796 
ROE  .3507  RRA  -.0040  RC3  .0939 
FOE  2.5012  FRA  3.9967  FC3  -.9660 
BOE  3.0476  BRA  4.3049  0C3  1.9010 

launch  date  dec  5 1960 
heliocentric  conic 

RL  147.41  LAL  -.00  LOL  72.93  VL 

RP  100,03  LAP  -3.39  LOP  343.00  VP 

RC  130.653  OL  17.02  CP  1.23  7AL 

PLANETOCENTRIC  CONIC 

C3  30.464  VHL  5.519  OLA  30.49  RAL  30-26 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
70.19  0 52  34  3944.94  -10.24 

101.81  4 2 12  3334.43  -10.22 

70.19  0 52  34  3944.94  -10.24 

101.01  4 2 12  3334.43  -10.22 

110.00  6 56  11  2790.10  -30.10 

110.00  2 57  45  3537.19  -7.06 

differential  CORRECTIONS 
TOE  3.1029  TRA  4.5620  TC3-1 .6669  0AU  .7611 
ROE  .3717  RRA  -.0751  RC3  .0045  FAU  .02705 

FOE  2.3456  FRA  3.0620  FC3  -.7915  0SP  21036 

80E  3.1251  0RA  4.5626  0C3  1.0600  FSP  -1670 


DISTANCE  590.359 

VL  27.646  GAL  0.19  A7L  06.62  HCA  267.70  SMA  120.06  ECC  .20649  INC  3.3790  VI  30,225 

VP  37.445  GAP  0.25  A7P  90.14  TAL  144.59  TAP  52.29  RCA  lOl  .62  APO  154.50  V2  34.015 

7AL  30.49  ZAP  157.75  ETS  4.11  7A£  122.02  ETE  177,06  ZAC  96.90  ETC  166.47  ClP-157.70 

i 2.20  VHP  5.934  OPA  -.67  RAP  3.40  ECC  1.4697 

IJ  A7MTH  INJ  time  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
65.25  I 49  n 3344.6  -22-(33  155.59 

65.24  4 50  11  2702.1  -22.01  100.20 

65.25  J 49  n 3344.6  -22.03  155.59 

65.24  4 50  11  2702.1  -22.01  100.20 

73.25  7 34  29  2107.3  -32.24  72.53 

56,69  3 56  12  2907.4  -12.50  110.67 

CRB IT  OE termination  ACCURACV 
ST  3625.3  SR  377.5  SS  1574,7 

CRT  .0549  CR5  -.0291  CST  -.9900 

LSA  3965.0  MSA  209.4  SSA  12.0 

ELI  3639.6  El2  195.1  AlF  5.10 


CLA  30.74 

RAL  29.24 

RAO  6560.1 

VEL  12.244 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3944.59 

-10.05 

163.01 

264 .23 

3302.10 

-10.03 

115.62 

264 .23 

3944.59 

-10.05 

163.01 

264.23 

3302.10 

-10.03 

115.62 

264 .23 

2707.25 

-30.24 

01 .10 

260.97 

3507.43 

-0.10 

125.09 

250.16 

MIO-C 

SGT 

RRT 

SG6 

SGI 


6622.9  SCR  403.4  SG3  497.4 
.1649  RRF  .1625  RTF  .9004 

6635.2  R23  -.0011  R13  .9004 

6623.3  SG2  397.9  THA 


.50 


FLIGHT  TIME  216.00 


27.620  CAL 
37.430  gap 


DISTANCE  596.103 

0.59  AZL  06.61  HCA  270-07  SMA  127.93 
0.76  A7P  09.95  TAL  143.00  TAP  54.67 


37.60  ZAP  159.47  ETS  4.32  7AE  122-15  ETE  177.92 


arrival  date  JUL  9 1969 


ECC  .21209  INC  3.3912  VI  30.225 
RCA  100.00  APO  155.06  V2  34.021 
ZAC  90.32  ETC  166.40  CtP-159.51 


RAD  6560.2 

VEL  12.322 

PTH  2.22 

VHP  6.227 

OPA  -.13 

RAP  4.74 

ECC  1 .5014 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

162.73 

266.25 

65.13 

1 58  19 

3344.9 

-21 .44 

155.36 

117.74 

266.25 

65.12 

4 57  46 

2734.4 

-21  .43 

110.37 

162.73 

266.25 

65.13 

1 50  19 

3344.9 

-21 .44 

155.36 

117.74 

266.25 

65.12 

4 57  46 

2734.4 

-21 .43 

110.37 

01.39 

271 .23 

73.14 

7 42  4? 

2190.2 

-32.19 

7?.  75 

126.67 

259.07 

56.47 

3 56  42 

2937.2 

-11.42 

120.29 

MIO-COORSe  EXECUTION  ACCURACY 
SGT  6695.2  SCR 
RRT  .2030  RRF 
SOB  6707.5  R23 
SGI  6695.7  SG2 


ORBIT  determination  ACCURACY 


407.1 

SG3 

459.9 

ST 

3619.0 

SR 

306.0 

SS 

1509.9 

.2016 

RTF 

.9680 

CRT 

.0557  CRS 

-.0304 

CST 

-.9900 

.0004 

R13 

.9000 

LSA 

3934.6 

MSA 

212.2 

S54 

12.7 

390.6 

THA 

.71 

ELI 

3634.1 

El2 

199.3 

ALF 

5.24 

LAUNCH  DATE  DEC  5 1960 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  108.00  LAP  -3.39  LOP  346.97 

RC  132.909  GL  16.46  GP  1.17 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  210.00 


ARRIVAL  DATE  JUL  II  1969 


VL  27.609  gal 
VP  37.431  GAP 
ZAL  36.70  ZAP  161 .12  ETS 


DISTANCE  601.793 

9.03  AZL  06.60  HCA  274.03  SMA  127.80 
9.29  A7P  89.76  TAL  M3.01  TAP  57.05 
4,54  7AE  121.54  ETE  177.99 


C3  32.626 

VHL 

5.712 

CLA  30.22 

RAL  31.20 

RAO  6560.3 

VEL  12.410 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

70.97 

1 

2 25 

3943.05 

-17.60 

162.34 

260.32 

101 .03 

4 

0 31 

3370 .00 

-17.50 

120.09 

260.32 

70.97 

1 

2 25 

3943.05 

-17.60 

162.34 

268.32 

101  .03 

4 

0 31 

3370.00 

-17.50 

120.09 

268.32 

110.00 

7 

4 27 

2793,50 

-30.12 

01.63 

273.56 

110.00 

2 

57  39 

3560.27 

-5.09 

120.32 

261 .62 

DPA 


TC3-I 

.7404 

BAU 

.7633 

RC3 

.0754 

FAU 

.02412 

FC3  - 

.6400 

BSP 

22129 

0C3  1 

.7500 

FSP 

-1554 

DIFFERENTIAL  CORRECTIONS 


ROE 


LAUNCH  DATE  DEC  5 I960 

HELIOCENTRIC  CONIC 
RL  147.41  LAL  -.00  LOL  72.93 

RP  100.70  LAP  -3.39  LOP  350.14 

RC  135.313  CL  15.00  GP  1.12 

PLANETOCENTRIC  CONIC 


65.02  2 0 9 

65.01  4 56  41 

65.02  209 

65.01  4 56  41 

73.01  7 51  0 

56.27  3 57  0 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  6750.5  SCR  410.3  SG3  425.9 
RRT 
SOB 
SGI 


.21017 

INC  3.4025 

Vl  30.225 

99.92 

APO  155.68 

V2  34.029 

: 99.80 

ETC  166.40 

ClP-161 .16 

.44 

RAP  6.15 

ECC  1 .5369 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3343.9 

-20.02 

155.00 

2770.0 

-20.00 

112.75 

3343.9 

'20.02 

155.00 

2770 .0 

-20.00 

112-75 

2193.6 

-32.14 

73.00 

2968.3 

-10.20 

121  .90 

.2405  RRT  .2400  RTF  .9876 
6770.9  R23  .00l7  R13  .9876 

6759.2  SG2  396.2  THA  .84 


flight  time  220.00 


ORBIT  determination  ACCURACY 
ST  3607.1  SR  394.8  SS  1450.1 
CRT  .8562  CRS  -.8314  CST  -.9989 
lSA  3901.7  MSA  214.6  SSA  12.6 

ELI  5623.0  EL2  203.1  AlF  5.37 

ARRIVAL  DATE  JUL  13  2969 


VL  27.589 
VP  37 . 424 
ZAL  35.01 


DISTANCE  607.421 

9.51  AZL  06.59  HCA  277.20  SMA  127.67  ECC  .22478  INC  3.4UO  Vl  30.225 
9.85  AZP  89.57  TAL  142.22  TAP  59.42  RCA  98.97  APO  156.37  V2  34,837 


GAL 
GAP 

ZAP  162.71  ETS 


4.00  7AE  120.97  ETE  178.06  ZAC  101.34  ETC  166.47  ClP-162.75 


C3  35.060 

VHL  5.921 

OLA  29.94 

RAL  32.30 

RAO  6568.4 

VEL  12.507 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

79.05 

1 13  6 

3940.95 

-16.92 

161.79 

270.44 

100.15 

3 57  50 

3409.20 

-16.91 

122.68 

270.43 

79.05 

1 13  6 

3940.95 

-16.92 

161 .79 

270.44 

100.15 

3 57  50 

3409.20 

-16.91 

122.68 

270.43 

110.00 

7 12  47 

2797.52 

-30.04 

01.91 

275.95 

110.00 

2 57  20 

3600.63 

-4.66 

130.02 

263.41 

DIFFERENTIAL  CORRECTIONS 
TOE  3.2571  TRA  5. 1271  TC3-1 .6260  BAU  .7628 

ROE  .4145  RRA  -.0519  RC3  .0667  FAU  .02068 

FOE  2.0791  FRA  3.6362  FC3  -.5107  BSP  22394 

BOE  3.2033  BRA  5.1273  BC3  1,6274  FSP  -1441 


TN  2.26  VHP 
INJ  A7MTH  INJ 
64.93 

64.92 

64.93 
64.92 
72.06 
56.10 

MID-COURSE  EXECUTION  ACCURACY 


6.063 
TIME 
2 10  47 
54  47 
10  47 
54  47 
59  24 
57  20 


OPA  1 .05  RAP  7.61  ECC  1 .5770 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3341  .0 
2009.2 
3341  .0 
2009.2 

2197.5 

3000.6 


-20.16 

-20.15 

-20.16 

-20.15 

-32.09 

-9.00 


154  .49 
115.30 
154  .49 
115.30 
73.30 
123.72 


ORBIT  DETERMINATION  ACCURACY 


SGT 

6013.2 

SCR 

412.9 

SG3 

395.0 

ST 

3509.0 

SR 

401.5 

SS 

1394.6 

RRT 

.2774 

RRT 

.2776 

RTF 

.9073 

CRT 

.0563 

CRS 

-.0321 

CST 

-.9909 

SG6 

6025.7 

R23 

.0029 

R13 

.9073 

LSA 

3065.9 

MSA 

216.7 

SSA 

12.5 

SGI 

6014.1 

SC2 

396.7 

THA 

.97 

Eli 

3606.3 

El2 

206.4 

alf 

5.49 

301 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ► 


kUNCH  CATE  CEC  6 1968 

Flight  time 

70,00 

ARRIVAL  CATE 

FE6 

14  1969 

HELIOCENTRIC  CONIC 
RL  147.38  LAl  -.00 

LOL  75.94 

VL  16,307 

distance  I30.I 
CAL  27.11  A7L  66.60 

H42 

HCA  57.71 

SMA 

86.46 

ECC  -77531 

INC  3.2052 

VI 

30.229 

RP  107.52  LAP  1 .96 

LOP  111.61 

VP  30.556 

CAP  -49.37 

A7P  67.46 

TAL  171  .11 

TAP 

208.83 

RCA  19.43 

APO  153,49 

V2 

35.245 

RC  83.158  Cl  ?,65 

OP  -.17 

7Al  64.05 

7AP  33.59 

ETS  176.52 

7AE  134.16 

ETE 

186.79 

7AC  60.91 

ETC  162.34 

CLP 

33.59 

PLANETOCENTRIC  CONIC 
C3  307.051  VHL  17.523 

CLA  6.37 

RAL  6.07 

RAD  6571 .6 

VEt  20.697 

PTh  3.16 

VHP 

27.742 

DPA  -16.26 

RAP  328.65 

ECC 

6.0533 

LNCH  A7MTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  6 6 15 

2990 . 1 7 

-?6.04 

95.72 

274 .66 

65.66 

6 

56  5 

2390.2 

'28.32 

87.06 

90.00  19  39  41 

5236.79 

?6.59 

235.64 

266.30 

79.66 

21 

6 58 

4636.8 

24.92 

227.5  7 

100.00  7 30  37 

?7i6.04 

-?9.64 

75.63 

275.00 

65.96 

6 

15  55 

2118.0 

-29.89 

67,04 

; 

100.00  20  58  0 

4964.15 

26.17 

216.95 

267.97 

79.57 

22 

21  4 

4564.1 

26.4  5 

208.5  7 

• 

MO. 00  8 45  46 

2462.77 

-34.00 

56.32 

275.35 

66.22 

9 

27  10 

1662.6 

-34.15 

49.08 

1 

110.00  21  59  19 

479?. 16 

5?.  46 

201  .42 

267.02 

76.64 

23 

19  11 

4192.2 

30.56 

192.72 

! 

DirrEffeNTIAL  corrections  MIC-COURSC  execution  ACCURACr  0R6IT  OETERNlN>kTICN  ACCURACY 


TOE  -.6535 

TRA-2.0626 

TC3 

-.1119 

BAU 

.4615 

SCT 

632.0 

SCR 

453.7 

SC3 

25.2 

ST 

345.7 

SR 

408.4 

ss 

34  J . 4 

ROE-1 ,2350 

RRA 

.6161 

RC3 

-.0109 

FAU 

.01152 

RRT 

- .0275 

RRT 

.0242 

RTF 

-.6253 

CRT 

.7104 

CRS 

.7791 

CST 

.9930 

FOE 

.3764 

FRA 

.7256 

FC3 

-.0325 

BSP 

2013 

see 

947.7 

R23 

.0003 

R13 

.6253 

LSA 

593.9 

H5A 

223.6 

SSA 

14  .0 

BOE  1 

1 .5013 

BRA  2.1534 

6C3 

.1124 

rsp 

-51 

SCI 

632.1 

SC2 

453.5 

THA 

I7jl.78 

ELI 

496,2 

EL2 

200,2 

ALF 

51  .64 

LAUNCH  DATE  DEC  $1968  FlICHT  TJPC  72.00  ARRIVAL  GATE  FES  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  J36.AOS 


RL  147.36 

LAL  -.00 

LOL 

73.94 

VL  17.076 

CAL  25.65 

A7L  66.76 

MCA  40.96 

SMA  67,93 

ECC  .74857 

INC 

3.2237 

VI 

30.229 

= 

RP  107.51 

LAP  2.11 

LOP  114.66 

VP  30.979 

CAP  -47.15 

ATP  67.56 

TAL  170.22 

TAP  211 

.16 

RCA  22. n 

APO 

153.76 

V2 

35.249 

i 

RC  60.975 

CL  2.95 

CP 

-.16 

7Al  62.73 

ZAP  32.06 

ETS  176.59 

ZAC  134.16 

CTE  167.22 

ZAC  62.56 

ETC 

162.70 

CLP 

32.06 

PLANETOCENTRIC  CONIC 

C3  261 .332 

VHL  16.773 

OLA 

7.17 

ML  9.16 

RAO  6571 .6 

VEL  20.066 

PTH  3.14 

VHP  26. 

716 

CPA  '15.71 

RAP 

330.34 

ECC 

5.6300 

LNCH  A2MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

iNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 4 31 

3004 

.66 

'27.96 

96.79 

275.56 

65.33 

6 54 

36 

2404.9 

-28.31 

86.14 

90.00 

19  50  14 

5200.66 

26.13 

233.31 

266.26 

78.69 

21  16 

55 

4600.9 

24 .31 

225 . 12 

Z 

100,00 

7 29  16 

2731 

.45 

-29.57 

76.62 

275.71 

65.44 

6 14 

49 

2131  .5 

-29.89 

66.03 

100.00 

21  6 9 

4949 . 52 

27,72 

214.47 

267.90 

76.34 

22  30 

36 

4349.5 

25.83 

206.18 

110.00 

6 45  23 

2493 

._34 

'33.95 

59.14 

276.11 

65.74 

9 26 

56 

1693.3 

34.17 

49.90 

- 

110.00 

22  6 33 

4760.40 

32.01 

199.05 

266.63 

77.31 

23  27 

53 

4160.4 

29.93 

190.46 

DiFFERENTlAL  CORRECTIONS 

MIO-COORSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6565 

TRA-2.0794 

TC3  - 

.1193 

BAU  .4510 

SCT  670.6  SCR 

459.2  SC3 

27.2 

ST  363.1 

SR 

413.3 

SS 

357.2 

ROC-1 .1964 

RRA  .5961 

RC3  - 

.0123 

FAU  .01156 

RRT 

.0271  RRf 

.0236  RTF  - 

.644? 

CRT  .7067 

CRS 

.7799 

CST 

•'?9_27 

FDC  .3916 

fra  .7525 

FC3  - 

,0356 

BSP  21 56 

5CB  964.4  R23 

.0004  R13 

.644  3 

LSA  61 4. 3 

MSA 

229.7 

SSA 

14 

eoe  1 .4714 

BRA  2.1632 

BC3 

.1199 

FSP  -57 

SCI  670.9  SC2  - 

456.9  THA  176.67 

ELI  509.4 

El2 

207.9 

ALF 

50.  J 9 

= 

LAUNCH  DATE  DEC  6 1968  FtlCHT  TIME  74 ,00  ARRIVAL  CATE  FE6  IS  1969 


heliocentric  conic  distance  142.091 


RL  147.36 

LAL 

'.00 

LOt  73.94 

VL  17.601 

CAL  24,66 

AZL  86.76 

HCA 

44.21 

SMA 

69.43 

ECC  .72193 

INC 

3,2417 

VI 

30.229 

m 

RP  107.50 

LAP 

2.26 

LOP  118.10 

VP  31.367 

CAP  -45.05 

AZP  67.67 

tal 

169.34 

TAP 

213.55 

RCA  24.67 

APO 

153.99 

V2 

55.253 

RC  78.802 

CL 

3.26 

OP  '.18 

ZAL  61,47 

ZAP  30.55 

CTS  176.66 

ZAE 

134.29 

ETE 

167.67 

ZAC  64 .23 

ETC 

163.04 

CLP 

30,55 

- 

PLANETOCENTRIC  CONIC 

- 

C3  257.912 

VHL 

16.060 

CLA  7.95 

RAL  10.23 

RAC  6571 .5 

VEL  19.474 

PTH 

3.11 

VHP 

25.729 

CL 

O 

RAP 

352.04 

ECC 

5.2446 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

2 36 

3018.62 

-27.66 

97.80 

276.16 

64.63 

6 

52  56 

2418.6 

-26 . 30 

89.16 

90.00 

20 

0 34 

5164.56 

25.63 

230.78 

266.16 

77.52 

21 

26  36 

4564.6 

23.65 

222.66 

— 

100.00 

7 

27  48 

2744.09 

-29.50 

77.76 

276.32 

64.96 

6 

13  32 

2144.1 

-29.69 

66.97 

100.00 

21 

16  4 

4914.52 

27.22 

211 .99 

267.76 

77.13 

Z2 

39  59 

4314.5 

25.17 

203,79 

no. 00 

6 

44  48 

2503.12 

-33.90 

59.90 

276.76 

65,29 

9 

26  32 

1903.1 

-34.18 

50.67 



1 JO.OO 

22 

17  33 

4726.26 

31.50 

196.66 

266.59 

75.99 

23 

36  22 

4126.3 

29.26 

188.20 

differential  corrections  mid-course  execution  accuracy  OROIT  DETERMINATIOI  accuracy 


TOE  -.6675 

TRA- 

'2.1036 

TC3 

-.1260  BAU 

.4440 

SCT 

916.0 

SCR 

464.0 

SC3 

29.4 

ST 

364.2 

SR 

417.6 

SS 

374 .1 

ROE  - 1 

.1575 

RRA 

.5736 

RC3 

-70139  FAU 

.01162 

RRf 

-.0247 

RRF 

.0227 

RTF 

- .6624 

CRT 

.7066 

CRS 

7 7809 

CST 

.9927 

FDE 

.4060 

FRA 

.7804 

FC3 

-.0390  BSP 

2125 

see 

1026.6 

R23 

-.0007 

R13 

.6625 

L$A 

637.4 

MSA 

235.5 

SSA 

14.4 

BOE  1 .4465 

BRA 

2.1804 

BC3 

.1266  FSP 

-61 

SCI 

916.1 

SC2 

463.6 

THA 

179.04 

Eli 

524.9 

El2 

215.6 

alf 

48.36 

LAUNCH  DATE  DEC  6 1968  FLIGHT  TIME  76.00  ARRIVAL  CATE  FE6  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  147.665 


RL 

147.36 

LAL 

-.00 

LOL 

73.94 

VL 

16.479 

CAL 

23.56 

AZL 

66,74 

MCA 

47.45 

SMA 

90.93 

ECC 

.69551 

INC 

3.2577 

VI 

30.229 

RP 

107.49 

LAP 

2.40 

LOP 

121.35 

VP 

31 .760 

CAP 

-43.05 

AZP 

67.60 

tal 

166.47 

TAP 

215.92 

RCA 

27.69 

APO 

154.18 

V? 

35.255 

RC 

76.644 

CL 

3.59 

CP 

-.19 

ZAL 

60.26 

ZAP 

29.06 

CTS 

176.73 

ZAC 

134.47 

ETE 

166.14 

ZAC 

65.93 

ETC 

163.37 

CLP 

29,06 

PLANETOCENTRIC  CONIC 

C3 

236.556 

VHL 

15.360 

OLA 

6.73 

RAL 

11.24 

RAD 

6571 .4 

VEL 

16.916 

PTH 

3.07 

VHP 

24.774 

CPA 

'14.55 

RAP 

333.76 

ECC 

4.8932 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

r INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

6 

0 33 

3032.03 

-27.79 

96.75 

276.65 

64.36 

6 51 

5 

2432.0 

-28.29 

90.12 

90.00 

20 

10  41 

5127.63 

25.06 

226.24 

266.00 

76.37 

21  36 

9 

4527.6 

22. 9 A 

220.21 

100.00 

7 

26  9 

2755.99 

-29.43 

76.63 

276.63 

64.50 

6 12 

5 

2156.0 

-29.66 

69.86 

100.00 

21 

27  47 

4679.12 

26.65 

209.51 

267.57 

75.94 

22  49 

6 

4279.1 

24.46 

20\  .40 

110.00 

a 

44  4 

2512.14 

-33.64 

60.60 

277.32 

64.66 

9 25 

56 

1912.1 

'34 .16 

51  .37 

110.00 

22 

26  21 

4695.73 

30.94 

1 94 . 31 

266.29 

74.69 

23  44 

37 

4095.7 

26.53 

185.94 

HFFERENTIAL 

. CORRECT  IONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.6665 

TRA* 

-^.1374 

TC3  -.1367 

BAU  .4415 

5CT 

969.9  SCR 

466.1  SC3 

31  .6 

ST  410.0 

SR  421.3 

SS 

392.2 

ROE'J .1165 

RRA 

.5513 

RC3  -.0156 

FAU  .01162 

RRT 

-.0196  RRF 

.0206  RTF  - 

.6796 

CRT  .7112 

CRS  .7823 

CST 

.9929 

FOE  .4259 

FRA 

.8100 

FC3  -.0425 

BSP  1662 

SC6 

1076.9  R23 

-.0032  R13 

.6796 

LSA  664.2 

MSA  240.9 

SSA 

14,8 

BOE  1 .4264 

BRA 

l.ZOU 

8C3  .1396 

FSP  -63 

SCI 

969.9  SC2 

467.9  THA  179.29 

Eli  543.6 

EL2  223.3 

ALF 

46.09 

36? 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ( 


LAUNCH  CATE  DEC  6 1968 


HELIOCENTRIC  CONIC 


RL 

147.38 

LAL 

-.00 

LOL 

73.94 

VL 

19.116 

GAL 

RP 

107.48 

LAP 

2.53 

LOP 

124.60 

VP 

32 . 1 56 

GAP 

RC 

74 .503 

CL 

3.92 

GP 

-.19 

TAl 

59.10 

TAP 

planetocentric  conic 
C3  217.029  VHL  14.73^  CLA 


9.49  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

58  18 

3044.48 

-27.71 

99.65 

90.00 

20 

20  36 

5090.65 

24  .44 

225.69 

100.00 

7 

24  18 

2767.09 

-29.35 

79.45 

100.00 

21 

37  17 

4843.26 

26.04 

207.03 

1 10.00 

8 

43  9 

2520.35 

-33.79 

61 .24 

110.00 

22 

34  55 

4662.77 

30.33 

191 .94 

Plight  time  78.00 

DISTANCE  153.777 
22*54  A7L  86.73  HCA 
-41.16  A7P  87.93  TAl  1 


12,20  RAC  6571,2  VEL  18.394  PTH  3.04 
INJ  RT  A5C  INJ  A7MTH 


277.04 

267.79 

277.23 

267.31 

277.75 

265.93 


83.91 

75.23 

84.08 

74.77 

84.51 

73.42 


ARRI VAL 

CA 

TE 

FE6 

22  1969 

SMA 

92 

.45 

ECC 

■.66941 

INC 

3.2721 

VI 

30.229 

TAP 

218, 

.31 

RCA 

30 

.56 

APO 

154 

.34 

V2 

35  .257 

ETE 

188 

.64 

ZAC 

67 

.64 

ETC 

163 

.68 

CLP 

27.59 

VHP 

23,849 

OPA 

-13 

.94 

RAP 

335 

.48 

ECC 

4.5717 

INJ  time 

PO 

CST 

TIM 

INJ 

2 

LAT 

INJ 

2 LONG 

6 

49 

2 

2444 

.5 

- 

28. 

26 

91  .03 

21  45  26 

8 10  25 

22  58  0 

9 25  9 

23  52  38 


4490.6 

2167.1 

4243,3 

1920*5 

4062.8 


22.17 

-29,86 

23.69 

-34.18 

27.76 


217.75 

70.68 

199.01 

52.01 

183.69 


oifferential  corrections 


TDE 

- .8498 

TRA- 

'2.1108 

TC3 

-.1391 

6AU 

.4068 

ROE- 

1 .0802 

RRA 

.5276 

RC3 

-.0176 

FAU 

.01196 

FOE 

.4  374 

FRA 

.8331 

FC3 

-.0477 

BSP 

3039 

eoE 

1 .3744 

BRA 

2.1758 

ec3 

.1402 

rsp 

-80 

LAUNCH  DATE  DEC  6 1968 


HELIOCENTRIC  CONIC 


RL 

147.38 

LAL 

-.00 

LOL 

RP 

107.48 

LAP 

2.66 

LOP 

RC 

72.381 

GL 

4.27 

CP 

PLANETOCENTRIC  CONIC 

C3 

199.207 

VHL 

14.114 

OLA 

MIC-COURSE  EXECUTION  ACCURACY 
SOT  984.9  SCR  471.7  SC3  34.2 

RRT  -.0282  RRF  .0224  RTf  -.6980 

see  1092.0  R23  .0031  RI3  .6980 

SCI  985.0  SC2  471.4  THA  179.00 

flight  time  80.00 


DISTANCE  159.769 

73.94  VL  19.714  GAL  21.55  A7L  86.71  HCA  53.95  SMA  93.97 

127.85  VP  32.517  CAP  -39.35  ATP  88.07  TAL  166.76  TAP  220.71 

TAL  58.00  TAP  26.15  ETS  178.87  TAE  135.10  ETE  189.16 


OR0IT  DETERMINATION  ACCURACY 


-.20 


10.25  RAl  13.11  RAO  6571 ,1 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 55 

50 

3056.27 

'27.62 

100.51 

90.00 

20  30 

20 

5052.94 

23.76 

223.13 

100.00 

7 22 

16 

2777.53 

-29.28 

80.22 

100.00 

21  46 

35 

4806.92 

25.36 

204.54 

110.00 

8 42 

3 

2527.85 

-33.74 

61.82 

110.00 

22  43 

17 

4629-36 

29.65 

189.57 

VEL  17.903  PTH  3.00  VHP  22.954 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


277.32 

267.51 
277.53 
267.00 
278.09 

265.52 


83.49 

74.13 

83.68 

73.63 

84.17 

72.16 


6 
21 
8 

23 
9 24  11 

24  0 


46  46 

54  33 
8 33 

6 42 


27 


DIFFERENTIAL  CORRECTIONS 
TOE  -.8595  TRA-2.1 
ROE-1 .0413  RRA  .! 

FOE  .4549  FRA  .i 


LAUNCH  DATE  DEC  6 1968 


TC3 

-.1478 

BAU 

.3972 

RC3 

-.0197 

FAU  .01206 

FC3 

-.0524 

6SP 

3063 

8C3 

.1491 

FSP 

-85 

MIO-i 

SCT 

RRT 

see 

SCI 


COURSE  EXECUTION  ACCURAO* 

1034.1  SCR  474.4  SC3  36.9 

-.0253  RRT  .0207  RTF  -.7142 
1137.7  R23  .0022  R13  .7142 

1034.2  SC2  474.2  THA  179.16 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  - *00  LOL  73.94 

RP  107.48  lap  2.77  lOP  131.10 

RC  70.281  CL  4.63  CP  -.20 

planetocentric  CONIC 
C3  182.908  VHL  13.524  ClA  11.00  RAL 


Flight  time  S2.oo 
DISTANCE  165.852 

VL  20.276  CAL  20.62  ATl  86.70  HCA  57.20  SMA  95.49 

VP  32.861  GAP  -37.63  ATP  88.21  TAL  165.92  TAP  223.12 

7AL  56.94  TAP  24.72  ETS  178.93  7AE  135.55  ETE  189.72 


LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 53 

10 

3067.41 

-27.53 

101.31 

90.00 

20  39 

53 

5014.69 

23.02 

220.57 

100.00 

7 20 

1 

2787.28 

-29.20 

80.93 

100.00 

21  55 

43 

4770.05 

24.63 

202.04 

110.00 

8 40 

46 

2534.63 

-33.69 

62.34 

110.00 

22  51 

28 

4595.46 

28.92 

187.21 

13.98  RAO  6571.0  VEL  17.442  PTH  2.96  VHP  22.088 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


differential  CORRECTIONS 


TOE  - 

.8690 

TRA-2.1518 

TC3 

-.1567 

0AU 

.3868 

ROE-1 

.0025 

RRA 

.4812 

RC3 

-.0219 

FAU  .01219 

FOE 

.4730 

FRA 

.8922 

FC3 

-.0577 

BSP 

3107 

60E  I 

.3268 

BRA  2.2049 

8C3 

.1582 

FSP 

-92 

277.50 

267.19 

277.73 

266.64 

278.32 

265.06 


SCT  1085.1  SCR 
RRT  -.0220  RRF 
see  1185.1  R23 
SCI  1085.2  SC2 


83.10 
73.05 
83.31 
72.51 
83.86 
70.93 
JTION  ACCURA 
476.5  SC3 
.0187  RTF  - 
.0012  R13 


6 44  17 

22  3 28 

8 6 29 

23  15  13 

9 23  I 

24  8 3 

CV 

39.9 

,7297 

.7297 


476.3  THA  179.31 


I.AUNCH  DATE  DEC  6 1968 


HELIOCENTRIC  CONIC 


RL 

147.38 

LAL 

-.00 

LOL 

RP 

107.48 

LAP 

2.88 

LOP 

RC 

68.209 

CL 

5.00 

CP 

Planetocentric  conic 

C3 

167.991 

VHL 

12.961 

OLA 

flight  time  84.00 
DISTANCE  172.018 

73.94  VL  20.803  CAL  19.72  ATL  86.69  HCA  60.44  SMA  97.00 

134.35  VP  33.188  CAP  -35.99  ATP  88.37  TAL  165.11  TAP  225.55 

-.21  TAL  55.94  TAP  23.30  ETS  178.99  TAE  136.10  ETE  190.32 

11.74  RAL  14.79  RAO  6570.8  VEL  17,009  PTH  2.92  VHP  21 .249 

INJ  RT  ASC  INJ  ATMTH 


ST 

414.4 

SR 

424.7 

SS 

405.2 

CRT 

.7004 

CRS 

.7819 

CST 

.9913 

LSA 

674.8 

MSA 

246.5 

SSA 

14.7 

ELI 

547.2 

El2 

229.6 

AlF 

46.01 

ARRIVAL 

DATE 

FEB 

24  1969 

ECC 

.64377 

INC 

3.2853 

VI 

30.229 

RCA 

33.48 

APO 

154.47 

V2 

35.258 

TAC 

69.58 

ETC 

163,97 

CLP 

26,15 

CPA 

-13.31 

RAP 

337.22 

ECC 

4 .2784 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2456.3 

- 

28.23 

9l  .89 

4452.9 

21  .36 

215.29 

2177.5 

- 

29.84 

71  .46 

4206.9 

22.88 

196.62 

1927.9 

- 

34 .18 

52.60 

4029.4 

26.93 

181 .45 

ORBIT  DETERMINATION  ACCURACY 

ST 

437.6 

SR 

427.3 

SS 

423.1 

CRT 

.7008 

CRS 

.7831 

CST 

.9912 

LSA 

699.8 

MSA 

251  .2 

SSA 

14.9 

ELI 

564.1 

El2 

236.5 

AlF 

44  .02 

arrival 

CATE 

FEB 

26  1969 

ECC 

.61864 

INC 

3.2974 

VI 

30.229 

RCA 

36,42 

APO 

154.56 

V2 

35 .259 

TAC 

7l  .14 

ETC 

164.26 

CLP 

24.72 

OPA 

-12.66 

RAP 

338.96 

ECC 

4.0102 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

2467.4 

- 

28.20 

92.71 

4414.7 

20.49 

?12.82 

2187.3 

- 

29.82 

72.18 

4170.0 

22.01 

194 .23 

1934.6 

■34.18 

53.13 

3995.5 

26.05 

179.21 

ORBIT  DETERMINATION  ACCURACV 

ST 

461  .9 

SR 

429.3 

SS 

441,5 

CRT 

.7012 

CRS 

.7844 

CST 

.991 1 

lsa 

> 726.0 

MSA 

255.5 

SSA 

15.1 

Eli 

581  .9 

El2 

242.9 

AlF 

42.02 

ARRIVAL  CATE 

FEB 

28  1969 

ECC  .59410 

INC 

3.3087 

VI 

50.229 

RCA  59.37 

APO 

154.63 

V2 

35.259 

TAC  72.91 

ETC 

164.52 

CLP 

23.30 

CPA  -12.00 

RAP 

340.71 

ECC 

3.7647 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

90.00 

5 50  17 

3077.93 

-27.44 

102.07 

90.00 

20  49  17 

4975.84 

22.23 

218.00 

100.00 

7 17  34 

2796.39 

-29.13 

81.60 

100.00 

22  4 40 

4732.61 

23.84 

199.54 

110.00 

8 39  17 

2540.71 

'33.65 

62.81 

110.00 

22  59  27 

4561 .05 

28.14 

184.84 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.8739 

TRA* 

2.1659 

TC3 

-.1645 

BAU 

.3734 

ROE 

-.9640 

RRA 

.4578 

RC3 

-.0243 

FAU 

.01236 

FOE 

.4912 

FRA 

.9222 

FC3 

-.0637 

BSP 

3267 

BDE 

1 .3011 

BRA 

2.2137 

6C3 

.1663 

FSP 

-101 

277.58 

266.81 

277.82 

266.23 

278.44 

264.55 


SCT  1134.6  SCR 
RRT  -.0196  RRF 
see  1231.1  R23 
SCI  1134.6  SC2 


82.73 
7l  .99 
82.97 
7l  .42 
83.59 

69.73 


477.8  SC3  43.0 
.0166  RTF  -.7448 
.0011  R13  .7448 

477.7  THA  179.42 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6 41  35 

2477.9 

'28.16 

93.48 

22  12  15 

4375.8 

19.56 

210,34 

8 4 11 

2196.4 

-29.80 

72.86 

23  23  33 

4132.6 

21  .08 

191 .83 

9 21  38 

1940.7 

-34.17 

53.60 

24  15  28 

3961  .1 

25.12 

176.97 

ORBIT  OETERMINA 
ST  485.2  SR 
CRT  .7009  CR5 
LSA  751.7  MSA 
ELI  599.2  El2 


TION  ACCURACY 
430.6  55  460.0 

.7857  CST  .9908 
259.3  SSA  15.3 
248.8  AlF  40.15 


383 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  CATE  1 

ozc 

6 1968 

Flight  time  86.00 

ARRI VAl 

cate 

MAR 

7 1969 

HCuItOCENTRIC  0>IIC 

distance  178.26? 

RL  147,38 

LAL 

- .00 

L-X  73.94 

VL  21 .298 

CAL  18.87 

A7L  86.68 

HCA 

63.69 

SMA 

98 . 50 

ECC  .57020 

INC 

3.3192 

VI 

30.279 

RP  107.48 

LAP 

2.98 

LC’P  137.60 

VP  33.500 

GAP  -34.42 

A7P  88.53 

tal 

164.51 

TAP  228.00 

RCA  42.34 

APO 

154.67 

V2 

35.257 

RC  66.167 

Cl 

5.39 

CP  -.22 

7al  55.00 

7AP  21.90 

ETS  179.05 

7AE 

136.75 

ETE 

190.95 

7AC  74 . 70 

ETC 

164.77 

CLP 

21  .90 

planet.xentric  conic 

C3  154.333 

VHl 

12.423 

ClA  12.47 

RAl  15.56 

RAC  6570.7 

VEL  16.603 

PTh 

2.89 

VHP 

20.436 

CPA  -11.32 

RAP 

342.47 

ECC 

3.5  399 

INCH  A7MTH 

lnCh  time 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

f 2 LAT 

JNJ 

2 UINC 

90.00 

5 

47  9 

3087.89 

-27.36 

102.78 

277.55 

82.38 

6 

38  37 

2487.9 

28.1  3 

94  .20 

90.00 

20 

58  31 

4936.35 

21  .38 

215.42 

266.38 

70.97 

22 

20  47 

4336.4 

18.58 

207.86 

100.00 

7 

14  54 

2804.89 

-29.06 

82.22 

277.81 

82.65 

8 

1 39 

2204,9 

29.77 

73.49 

100.00 

22 

13  27 

4694.59 

22.99 

197.03 

265.77 

70.36 

25 

31  42 

4094 .6 

20.1  1 

189,43 

110.00 

8 

37  36 

2546.13 

-33.61 

63.23 

278.46 

83.34 

9 

20  2 

1946.1 

34 .16 

54  ,03 

1 10.00 

23 

7 15 

4526.11 

27.29 

182.47 

263.99 

68.57 

24 

22  41 

3926 . J 

24,1  3 

I 74 .73 

cirrE:f?ENTiAu  ccffRtCTiois 


MIC'COURSe  EXECUTION  ACCURACY 


ORBIT  CE termination  ACCURACY 


ROE 

roE 


- .9^57  RRA 
.5101  ERA 


TC3 

- .1 718 

6AU 

.3589 

SOT 

1184.7 

SCR 

478.4 

SC3  46.4 

ST 

509.0 

SR 

431  .3 

SS 

4 79 .0 

RC3 

- .0270 

FAU  .01257 

RRT 

-.0171 

RRT 

.0144 

RTF  -.7593 

CRT 

-7004 

CRS 

.7871 

CST 

.9905 

FC3 

-.0705 

6SP 

347] 

see 

1277.6 

R23 

.0012  R13  .7593 

LSA 

778.0 

MSA 

262.6 

S5A 

15.4 

6C3 

.1739 

FSP 

-no 

SCI 

1184.7 

S02 

478.3 

THA  179.53 

ELI 

616.9 

El2 

254  .0 

alf 

38.32 

LAUNCH  CATE  DEC  6 1968 


flight  time  88.00 


ARRIVAL  CATE  MAR  4 1969 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RR  107.49  LAP  3.06  LOP  140.85 

RC  64.I6J  CL  5.79  CP  -.?3 

PLANETOCENTRJC  CONIC 
C3  I4l.8e6  VHL  11.909  OLA  13.^ 
LNCH  A7MTH  LNCH  TIME  L-I  TJME 


90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 


5 43  46 
21  7 37 

7 n 59 

5 

8 35  4^ 
23  14  52 


3097.35 

4896.21 

2812.85 

4655.94 

2550.93 

4490.63 


VL  21.763 
VP  33.795 
7AL  54.10 

RAl  16.28 

INJ  LAT 
-27.27 
20.46 
-28.99 
22.09 
-33.57 
26.38 


DISTANCE  184.578 

CAL  18.06  A7L  86.67  MCA  66.94  5MA  99.99  ECC  .54698  INC  3.3292  VI  30.229 

GAP  -32.91  A7P  88.69  TAL  163.54  TAP  23C).48  RCA  45.30  APO  154.68  V2  35.256 

7AP  20.51  ETS  179.09  7AE  137.50  ETE  19r.63  7AC  76.50  ETC  165.01  CLP  20.51- 


RAO  6570.5  VEL  16.222  PfH  2,85  VHP  19.648 
INJ  LCNC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


CPA  -10.63  RAP  344.23  ECC  3.334] 
PC  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


103.46 

212.83 

82.80 

194.52 

63.60 

180.11 


277.42 

265.90 

277.69 

265.26 

278.37 

263.39 


82.05 

69.99 

82.35 

69.33 

83.13 

67.43 


6 35  24 

22  29  13 

7 58  52 

23  39  41 
9 18  13 

24  29  43 


2497.4 

4296.2 

2212.9 

4055.9 

1950.9 
3890.6 


'28.09 

17.55 

-29.74 

19.08 
-34.15 

23.09 


94  .89 
205.36 
74.08 
187.02 
54  .40 
1 72 . 50 


DIFFERENTIAL  CORRECTJCNS 


MIO-CCXJRSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE  -.8804 

TRA-2.1862 

TC3 

-.1787 

6AU  .3435 

5CT 

1236.0  SCR 

478.2 

5C3 

50.1 

ST 

533.5  SR 

431  .4 

s_s 

498.6 

f^E  -.8876 

RRA  .4113 

RC3 

-.0298 

FAU  .01281 

RRT 

-.0144  RRF 

.0118 

RTF 

-.7731 

CRT 

.7002  CRS 

.7886 

CST 

.9902 

FOE  .5297 

FRA  .9843 

FC3 

-.0782 

BSP  3697 

SCB 

1325.3  R23 

.0013  R13 

.7731 

LSA 

805.3  MSA 

265.4 

55A 

15.5 

eOE  I .2502 

BRA  2.2245 

0C3 

.1812 

FSP  -121 

SCI 

1236.0  SC2 

478.2 

THA 

179. S2 

ELI 

635.5  EL2 

258.5 

Alf 

36 . 50 

JNCH  DATE 

DEC  6 1968 

Flight  time 

90.00 

arrival 

CATE 

MAR 

6 1969 

HELIOCENTRIC  CONIC 


DISTANCE  190.960 


RL 

1 4 7 . 38 

LAL 

-.00 

LOL 

73 

.94 

VL 

22.199 

GAL 

17.28 

A7L 

86.66 

HCA 

70.19 

SMA 

101 .45 

ECC 

.52448 

INC 

3.3387 

V] 

30-229 

RP 

107.50 

LAP 

3.14 

LOP 

1 44 

.10 

VP 

34.075 

GAP 

-31 .47 

A7P 

88.87 

tal 

162.79 

TAP 

232.98 

RCA 

48.24 

APO 

154 .66 

V2 

35.253 

RC 

62.196 

CL 

6.21 

GP 

- 

.24 

7AL 

53.26 

7AP 

19.13 

ETS 

179.13 

7AE 

138.36 

ETE 

192.36 

7AC 

78.31 

ETC 

165.23 

CLP 

19.13 

PLANETOCENTRJC  CONIC 


C3  130.372 

VHL  1 1.418 

CLA  13.92 

RAL  16.94 

RAC  6570.4 

VEL  15.865 

PTH  2.81 

VHP  18.884 

CPA  -9.93 

RAP  345.98 

ECC  3.I4T6 

LNCh  A7MTH 

LNCH  TIME 

' L-i  time 

INJ  LAT 

INJ  L(^C 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 40  8 

3106.38 

-27.18 

104.11 

277.19 

81  .74 

6 31  54 

2506.4 

-28.04 

95.55 

90.00 

21  16  35 

4855.37 

19.49 

210.23 

265.38 

69.04 

22  37  30 

4255.4 

16.47 

202.86 

100.00 

7 8 50 

2820.32 

-28.92 

83.35 

277.47 

82.07 

7 55  50 

2220.3 

-29.71 

74  .63 

100.00 

22  30  34 

4616.66 

21.12 

192.00 

264.70 

68.34 

23  47  31 

4016.7 

18.00 

184  .60 

110.00 

8 33  34 

2555.16 

'33.53 

63.92 

278.18 

82.94 

9 16  9 

1955.2 

'34.15 

54  .73 

1 10.00 

23  22  19 

4454.59 

25.42 

177.75 

262.75 

66.34 

24  36  33 

3854.6 

22.00 

1 70.27 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TCE 

- .8869 

TRA- 

-2.1972 

TC3 

-.1863 

BAU 

.3296 

SGT 

1292.0 

SCR 

477.3 

SC3 

54.1 

ST 

560.7 

SR 

4 30.7 

SS 

519.3 

RCE 

-.8499 

RRA 

.3883 

RC3 

-.0328 

FAU  .01306 

RRT 

-.0103 

RRF 

.0085 

RTF 

-.7861 

CRT 

.7011 

CRS 

.7904 

CST 

.9901 

FOE 

.5508 

FRA 

1 .0171 

FC3 

- -0868 

BSP 

3849 

SCB 

1377.3 

R23 

.0009 

R13 

.7861 

LSA 

835.3 

MSA 

267.4 

55A 

15.7 

BCE 

I .2284 

BRA 

2.2312 

BC3 

.1891 

FSP 

-132 

SCI 

1292.0 

SC2 

477.3 

THA 

179.75 

ELI 

656 .6 

El2 

262.3 

ALF 

34.58 

LAUNCH  DATE  DEC  6 1968 


flight  time  92.00 


ARRIVAL  CATE  MAR  8 1969 


heliocentric  conic 


DISTANCE  197.403 


RL 

147 

.38 

LAL 

-.00 

LOL 

73.94 

VL 

22.609 

gal 

16. 

,53 

AZL 

86. 

.65 

HCA 

73, 

.43 

SMA 

102. 

,90 

ECC 

. 50272 

INC 

3.3478 

VI 

30. 

229 

RP 

107 

.51 

LAP 

3.21 

LOP 

147.35 

VP 

34 . 340 

CAP 

-30. 

,08 

A7P 

89. 

.04 

tal 

162, 

.06 

TAP 

235. 

.50 

RCA 

51  , 

.17 

APO 

154 

,63 

VF 

35. 

250 

RC 

60.278 

GL 

6.64 

CP 

-.25 

7Al 

52.47 

ZAP 

17. 

.76 

ETS 

179. 

.15 

ZAE 

139, 

.33 

ETE 

193. 

.16 

ZAC 

80. 

.13 

ETC 

165 

.44 

CLP 

17 

’.76 

planetocentric  conic 


C3  119.878 

VHL 

10.949 

OLA  14.63 

RAl  17.56 

RAC  6570.2  VEL  15.531 

PTH  2.77 

VHP  18, 

.143 

CPA  '9.21 

RAP 

347, 74 

ECC 

2.9729 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIfC 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

36  12 

3115.04 

-27.10 

104.73  276.87 

81  .44 

6 28 

7 

2515.0 

'28.00 

96. 18 

90.00 

21 

25  26 

4813.81 

18.46 

207.62  264.81 

68.14 

22  45 

40 

A215.8 

15.33 

200.34 

100.00 

7 

5 24 

2827.37 

-28.85 

83.86  277.16 

81  -81 

7 52 

52 

2227.4 

-29.68 

75 .1  5 

100.00 

22 

38  55 

4576.72 

20.10 

189.48  264.10 

67.40 

23  55 

12 

3976.7 

16.86 

182.18 

110.00 

8 

31  13 

2558.87 

-33.50 

64.21  277.89 

82.77 

9 13 

52 

1958.9 

-34 .14 

55.02 

110.00 

23 

29  36 

4417.99 

24 . 40 

175.40  262.07 

65.28 

24  43 

14 

3818.0 

20.86 

168 .04 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMlNATIiDN  ACCURACY 

TOE  -.8910 

TRA- 

'2.2038 

TC3  -.1926 

BAU  .3140 

SCT  1347.5  SCR 

475.5  5C3 

58.4 

ST  587.7 

SR 

429.3 

SS 

540,5 

ROE  -.8126 

RRA 

.3656 

RC3  -.0360 

FAU  .01337 

RRT  -.0065  RRF 

,0050  RTF 

.7987 

CRT  .7018 

CRS 

.7923 

CST 

.9898 

FOE  .5727 

FRA 

1 .0506 

FC3  -.0965 

BSP  4070 

SCB  1429.0  R23 

.0009  R13 

.7987 

LSA  865.6 

MSA 

268.9 

5SA 

15.8 

BOE  1.2059 

BRA 

2.2339 

BC3  ,1959 

FSP  -144 

SCI  1347.5  SC2 

475.5  THA  179.85 

ELI  677.8 

El2 

265.2 

alf 

32.77 

384 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69  ' 


launch  cate  CEC  6 1968 

HELIOCENTRIC  CONIC 
RL  U7.3a  LAL  -.do  LCt  73.94 

RP  107.52  LAP  3.27  LOP  150.60 

RC  58.412  Gl  7.09  CP  -.26 

PLANETOCENTRIC  CONIC 
C3  110.267  VHL  10.501  ULA  15.34 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  5 31  58  3123.43 

90.00  21  34  12  4771.51 

100.00  7 1 42  2834.07 

100.00  22  47  9 4536.11 

110.00  8 28  37  2562.11 

110.00  23  36  44  4380.83 

differential  corrections 

TOE  -.8951  TRA-2.2084  TC3  -.1983 

ROE  -.7757  RRA  .3432  RC3  -.0395 

FOE  .5958  FRA  1 .0853  FC3  -.1076 

60E  1.1845  BRA  2.2349  8C3  .2022 

LAUNCH  DATE  DEC  6 1968 

heliocentric  CONIC 
RL  147.38  LAU  -.00  LOL  73.94 

RP  107.53  LAP  3.31  LOP  153.85 

RC  56.605  CL  7.55  CP  -.27 

PLANETOCENTRIC  CONIC 
C3  101.465  VHL  10.073  OLA  16.05 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


FlICHT  time  94.00 


arrival  cate  mar  10  1969 


distance  203.900  

VL  22.993  CAL  15.01  A2L  06.64  MCA  76.60  SMA  10A.31  ECC  .481  73  INC  3.3567  VI  30.229 

VP  34.590  CAP  -20.75  A7P  09.25  TAL  161.37  TAP  230.05  «CA  54.06  APO  1 54.56  V2  35.246 

7AL  51.74  7AP  16.40  ETS  179.15  7AE  140.43  ETE  194.02  7AC  01.95  ETC  165.63  CuP 


16.40 


RAL  10.13 
INJ  LAT 
-27.01 
17.36 
-28.78 
19.02 
-33.47 
23.32 

BAU  .2980 
FAU  .01371 
BSP  4299 
FSP  -158 


RAD  6570.1  VEL  15.219  PTH  2.73  VHP  17.425 
INJ  LONC  INJ  RT  ASC  iNJ  ATHTH  INJ  TIME 
105.33  276.44  81.15  6 24  2 

205.00  264.21  67,28  22  53  45 

84.35  276.75  81.56  7 48  56 

186.95  263.47  66.49  24  2 46 

64.46  277.51  82.63  9 11  19 

173.05  261.35  64.27  24  49  45 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1404.7  SCR  473.0  SC3  63.1 

RRT  -.0021  RRF  *0011  RTF  -.8106 

see  1482.2  R23  .0009  Rl3  .8106 

SCI  1404.7  SC2  473.0  THA  179.95 


CPA  -8.49  RAP  349.50  ECC  2-8147 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONC 

2523.4  -27.95  96.79 

4171.5  14.14  197.81 

2234.1  -29.65  75.65 

3936.1  15.67  179.75 

1962.1  -34.13  55.27 

3780.8  19.67  165.82 

ORBIT  CETERMINATION  ACCURACY 


flight  time  96.00 
distance  210.448 

VL  23.353  CAL  15, J2  A7L  86.63  HCA  79.92  SMA  105.70 

VP  34.825  CAP  -27,47^ ATP  89.41  TAL  160.70  TaP  240.62 

7AL  51.06  ZAP  15.04  ETS  179.13  ZAE  141.65  £TE  194.97 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CCRRECTIONS 


5 27  25  3131.63 

21  42  53  4728.46 

6 57  42  2840.50 

22  55  17  4494.82 

a 25  46  2564.97 

23  43  43  4343.12 


RAL  18.65 
INJ  LAT 
-26.92 
16.21 
-28.72 
17.87 
-33.45 
22.19 


LAUNCH  CATE  DEC  6 1968 


heliocentric  CONIC 


RL 

147.38 

LAL 

-.00 

LOL 

RP 

107.55 

LAP 

3.35 

LOP 

RC 

54 .864 

GL 

8.03 

CP 

PLANETOCENTRIC  < 

CONIC 

C3 

93.406 

VHL 

9.665 

DLA 

RAO  6570.0  VEL  14.927  PTH  2.69  VHP  16.729 
INJ  UONO  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
105.91  275.92  80.87  6 19  37 

202.36  263.57  66.46  23  J 41 

84.81  276.24  81.32  7 45  3 

184.41  262.80  65.63  24  10  12 

64.67  277.02  82.50  9 8 31 

170.71  260.61  63.30  24  56  6 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1464.0  SCR  469.7  SC3  68.2 
RRT  .0029  RRF  -.0035  RTF  -.8220 
see  1537.5  R23  -.(X»8  Rl3  -.8220 
SCI  1464.0  SC2  469.6  THA  .06 

Flight  time  98.00 


DISTANCE  217.040 

73.94  VL  23,691  CAL  14.47  AZL  86.63  HCA  83.17  SMA  107.06 

57.10  VP  35.047  CAP  -26.24  AZP  89.60  TAL  160.06  TAP  243.23 

-.29  7AL  50.44  ZAP  13.69  ETS  179.08  ZA£  142.99  ET£  196.01 


TC3 

-.2034 

BAU 

.2820 

RC3 

-.0431 

FAU 

.01408 

FC3 

-.1201 

BSP 

4525 

BC3 

.2079 

FSP 

-172 

RAL  19.11 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  LONC 

90.00 

5 22  32 

3139.77 

-26.83 

106.49 

90.00 

21  51  29 

4684.62 

15,00 

199.71 

100.00 

6 53  24 

2846.77 

-28.65 

85.27 

100.00 

23  3 19 

4452.85 

16.68 

181.87 

110.00 

8 22  39 

2567.51 

-33.43 

64.87 

110.00 

23  50  33 

4304.88 

21 .00 

168.38 

RAO  6569.8  VEL  14.654  PTH  2.65  VHP  16.053 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


275.31 

262.90 

275.64 

262.09 

276.45 

259.83 


80.59 

65.70 

81.09 

64.83 

82.39 

62.39 


6 

23 
7 

24 

9 

25 


14  52 
9 34 
40  50 
17  32 
5 26 
2 18 


differential  CORRECTIONS 


TC3 

-.2087 

BAU 

.2671 

RC3 

-.0469 

FAU 

.01448 

FC3 

-.1342 

BSP 

4693 

BC3 

-2139 

FSP 

-188 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  107.57  LAP  3.38  LOP  160.35 

RC  53.197  CL  8.53  CP  -.30 

PLANETOCENTRIC  CONIC 
C3  86.028  VHL  9.275  OLA  17.45 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  5 17  17  3147,95 

90.00  22  0 3 4639.99 

100.00  6 48  45  2852.97 

100.00  23  11  16  4410.20 

110.00  8 19  15  2569.81 

110.00  0 1 II  4266.12 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9127  TRA-2.2140  TC3  -.2119 

R06  -.6687  RRA  .2786  RC3  -.0508 

FOE  .6758  FRA  1.1969  FC3  -.1504 

BOE  1.1315  BRA  2.2315  BC3  .2180 


SCT  1527.4  SCR  465.5  SC3  73.8 
RRT  .0093  RRF  -.0087  RTF  -.8325 
SOB  1596,8  R23  -.0002  PI3  -.8325 
SCI  1527.4  SC2  465.5  THA  .18 

FLICHT  TIME  100.00 


DISTANCE  223.672 

VL  24.008  CAL  13.83  AZL  86.62  HCA  86.41  SMA  108.38 

VP  35.256  GAP  -25.05  AZP  89.79  TAL  159.45  TAP  245.87 

ZAL  49.87  ZAP  12.34  ETS  178.98  ZAE  144.47  £TE  197.18 


ST 

615.8 

SR 

427.3 

S5 

562.7 

CRT 

.7028  CRS 

.7944 

CST 

.9896 

LSA 

897.4 

MSA 

269.8 

SSA 

15.9 

Eli 

700.2 

EL2 

267.3 

alf 

3l  .00 

ARRIVAL 

CATE 

MAR 

12  1969 

ECC 

.46151 

INC 

3.3652 

VI 

30.229 

RCA 

56.92 

APO 

154.48 

V2 

35.241 

ZAC 

83.78 

ETC 

165.81 

CLP 

15,04 

OPA 

-7.76 

RAP 

351 .26 

ECC 

2.6698 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LOIC 

2531  .6 

■' 

27.91 

97.38 

4128.5 

12.89 

195.26 

2240.5 

' 

29.62 

76.13 

3894.8 

14.44 

177.31 

1965.0 

- 

34.12 

55.50 

3743.1 

18.42 

163.60 

ORBIT  determination  ACCURACY 

ST 

645.2 

SR 

424.5 

SS 

585.9 

CRT 

.7044 

CRS 

.7968 

CST 

.9894 

LSA 

931.0 

MSA 

269.9 

SSA 

16.0 

ELI 

724.2 

EL2 

268.4 

alf 

29.26 

ARRIVAL 

CATE 

MAR 

14  1969 

ECC 

.44208 

INC 

3.3737 

VI 

30.229 

RCA 

59.73 

APO 

154.39 

V2 

35.235 

ZAC 

85,62 

ETC 

165.97 

CLP 

13.69 

OPA 

-7.02 

RAP 

353.01 

ECC 

2.5372 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2539.8 

27.86 

97.97 

4084.6 

11.60 

192.69 

2246.8 

'29.59 

76.59 

3852.9 

13-15 

174  .86 

1967.5 

34.12 

55.70 

3704.9 

17.13 

161 .39 

ORBIT  determination  accuracy 

ST 

677.4 

SR 

420.9 

SS 

610.5 

CRT 

.7070 

CRS 

.7995 

CST 

.9894 

LSA 

i 967.5 

MSA 

269.2 

SSA 

16.1 

ELI 

751.0 

El2 

268.5 

alf 

27.53 

RAL  19.53 
INJ  LAT 
-26.74 
13.73 
-28.59 
15.42 
-33.40 
19.76 

BAU  .2507 
FAU  .01494 
BSP  4931 
FSP  -206 


RAO  6569.7  VEL  14.400  PTH  2.62  VHP  15.399 
INJ  long  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
107.07 


ARRIVAL  DATE  MAR  16  1969 


ECC  .42344  INC  3.3819  VI  30.229 
RCA  62.49  APO  154.27  V2  35.229 
ZAC  87.45  ETC  166.12  ClP  12.33 

DPA  -6.27  RAP  354.76  ECC  2.4158 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


274.60 
262.19 
274.95 
261.36 
275.78 
259.03 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1589.9  SCR  460.5  SC3  79.9 
RRT  .0155  RRF  -.0143  RTF  -.8427 
see  1655.3  R23  -.0000  R13  -.8427 
SCI  1589.9  SC2  460.4  THA  .28 


197.05 
85.72 

179.32 

65.05 

166.06 


80.32 

64.99 

80.87 

64.07 

82.28 

61.52 


6 9 45 

23  17  23 

7 36  18 

24  24  46 
9 2 5 
1 12  17 


2548 .0 

4040 .0 
2253-0 
3810.2 
1969.8 

3666.1 


-27.81 

10.25 

'29.55 

11.81 

-34.11 

15.80 


98 .57 
190.10 
77.05 
1 72 . 39 
55.88 
159.17 


ORBIT  DETERMINATION  ACCURACY 


ST 

709.2 

SR 

416.6 

SS 

636 . 1 

CRT 

.7096 

CRS 

.8023 

CST 

.9892 

LSA 

1004.6 

MSA 

267.9 

SSA 

16.2 

EL! 

777.8 

EL2 

267.7 

alf 

25 .92 

385 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  - VOL  4 19r>?4-G9 


date  dec  • l»«i  FlI&hT  TImC  102.00  arrival  Cate  «ar  js  i969 

mClKXEnTRIC  conk  distance  230.339 

Ri.  147. 3i  UAL  -.00  LOL  73.94  Vt  24.505  SAL  13.23  AZL  S6.S1  HCA  89.65  SNA  109.66  ECC  .40559  InC  3.3902  VI  30.229 

RP  107.59  LAP  3.39  LOP  163.90  VP  35.492  6AP  -23.90  AZP  99.96  TAL  156.69  TAP  240.54  RCA  65.16  APO  154.14  V2  35.222 

RC  51.611  tL  9.04  6P  -.32  ZAL  49.36  ZAP  10.99  ET6  179.95  ZAE  146.09  ETE  196.46  ZAC  89.29  ETC  166.25  ClP  10.98 

PLANETOCEMTilC  CONIC 

C3  79.277  VHL  6.904  DLA  16.15  RAL  19.69  HAD  6569.5  Vtt  14.164  PTM  . 2.56  VHP  14.764  DPA  -5.53  RAP  356.50  ECC  2.3047 


LMCM  AZMTH 

LNCH  TIIC 

L-1  TIlC 

INi  LAT 

INJ  LONC  INJ  RT  A6C  iNJ  AZMTH 

iNJ  TIME 

PO 

CST  TIM 

iNJ  2 LAT 

iNJ 

2 LONG 

90.00 

5 

11  56 

3156.31 

-26*64 

107,66 

273.02 

00.04 

8 4 

15 

2556.3 

-27.75 

99 . 1 7 

90.00 

22 

6 36 

, 4594.54 

12*41 

194.37 

261 .46 

64,34 

23  25 

11 

3994 , 5 

8.86 

187.49 

100.00 

6 

43  46 

2669.22 

-26.52 

96.17 

274.16 

00.64 

7 31 

25 

2259.2 

-29.52 

77.51 

100.00 

23 

19  9 

4366.07 

14.12 

176.77 

260.60 

63.36 

24  31 

5$ 

3766.9 

10,43 

169.92 

110.00 

6 

15  35 

2571 .97 

-33.36 

66,21 

276.03 

62.19 

0 56 

27 

1972  .0 

-34.10 

56.04 

- 

110.00 

0 

7 46 

4226.96 

16.47 

163.75 

266.20 

60.71 

1 16 

13 

3626.9 

14.42 

I'56.97 

DIFFERENTIAL  CORRECTIONS 

MSD-CCMUC  EffCUTICN  ACCURACY 

ORBIT  determination  ACCURACY 

j 

TOE  -.9163 

TRA- 

*2.2106 

TC5  -.2140 

BAU  .2341 

B6T 

1693.9  iCt 

454.7  663 

66.5 

ST 

742.3 

SR  411.6 

ss 

663 .0 

ROE  -.6344 

RRA 

.2560 

RC3  -.0549 

FAU  .01646 

MIT 

,0226  RRT 

-.0206  RTF  - 

.6523 

CRT 

.7126 

CRS  .6055 

CST 

.9892 

FOE  . 7063 

FRA 

1.2401 

FCS  -.1669  86P  5169 

1716,3  RZ3 

.0002  R13  - 

.6523 

LSA 

1043.6 

MSA  265.9 

SSA 

16.3 

BOE  1.1162 

BRA 

2.2256 

BC3  .2209 

FSP  -225 

$61 

1963,9  see 

464.6  THA 

.36 

Eli 

606.1 

El2  265.9 

AlF 

24 .38 

1 

LAUNCH  DATE  DEC 

6 1966 

FLUHT  TIIC 

104.00 

arrival  cate 

MAR 

20  1969 

- 

HCLIOCrNTRlC  CONIC  OliTAMCC  237.096 

Rl  I4T75r  LAL  -.00  LOL  73.94  VL  24.9^  6AL  12.65  AZL  66.60  HCA  92.69  SNA  110.91  ECC  .36652  InC  3.3984  Vi  30.229 

RP  107.91  LAP  3.39  LOP  166. M VP  39.636  6AP  -22.90  AZP  90.17  TAL  156^34  TAP  251.24  RCA  67.82  APO  153.99  V2  35.215 

RC  50.119  6L  9.57  6P  -.54  ZAt  49^90  ZAP  9.62  CT6  179.59  ZAE  147.63  ETE  199.97  2AC  91.11  ETC  166.37  ClF  9,62 

PLAICTOCENTRIC  COMIC 

C3  73.102  VHL  9.550  DLA  19.64  RAt  20.20  RAO  6569.4  VCL  13*949  PTH  2.55  VHP  14.146  OPA  -4.76  RAP  356.24  ECC  2.2031 


LNCH  AZMTH 

LMCH  TIME 

L-X  TIME 

VHJ  UT 

INJ  LONC 

XNJ  RT  A6C 

INJ  AZMTH 

INJ  TIIC 

PO  CST  TIN 

INJ  2 LAT 

iNJ  2 LONG 

- 

60.00 

5 5 56 

3194.99 

-29.54 

109,29 

272.93 

79.74 

5 56  20 

2565.0 

-27.69 

99.60 

90.00 

22  17  9 

4549.27 

11.03 

191.97 

290.71 

63.75 

23  32  57 

3946.3 

7,42 

164.65 

100.00 

6 36  25 

2996.93 

-29.45 

99,93 

273.52 

60.40 

7 26  10 

Q65.6 

-29.48 

77.98 

i 

100.00 

23  27  0 

4322.99 

12.79 

174.21 

2M.92 

62.74 

24  39  3 

3722.9 

9.01 

167.43 

110.00 

6 11  39 

2674.09 

-33.37 

96.37 

274.21 

62.10 

6 54  30 

1974.1 

-34.10 

56.21 

£ 

lid. 00 

0 14  14 

4197,19 

17.15 

191.46 

267.35 

59.99 

i 24  1 

3567.2 

13.01 

154.76 

DIFFERENTIAL  CORRCCTI0N6  NlD-COlMC  EtfCUtlOM  ACCURACy  ORBIT  DETERMINATION  ACCURACY 


TOC 

-.9247 

7RA-2.2066 

TC3 

-.2147  BAU 

.2177 

69T 

1719,9 

69R 

449.1 

693 

93.7 

ST 

779.9 

SR 

405.6 

5S 

691 . 5 

ROC 

-.6006 

RRA 

.2391 

RC3 

-.0592  FAU 

.01603 

RRT 

.0303 

RRF 

-.0275 

RTF 

-.6614 

CRT 

.7163 

CRS 

.6069 

CST 

.9891 

FOE 

.7394 

FRA 

1.2937 

FC3 

-.1999  B9P 

5407 

66B 

1777.2 

R23 

.0005 

R13 

-.6614 

LSA 

1064.6 

MSA 

263.2 

SSA 

16.4 

BOE 

1.1026 

BRA 

2.2193 

BC3 

.2227  FSP 

-246 

691 

1719.9 

692 

447.9 

THA 

.46 

Eli 

636.1 

El2 

263.1 

ALF 

22.91 

LAUNCH 

DATE  DEC 

6 1966 

flicht  tine 

106.00 

arrival 

DATE 

MAR 

22  1969 

HELIOCENTRIC  CONIC  DISJANCE  243.756 

RL  147.36  LAL  -.00  LOL  73.94  VL  24.842  CAL  12.09  AZL  66.99  HCA  96.13  SNA  112,11  ECC  .37222  INC  3.4067  VI  30.229 

RP  107.64  LAP  3.39  LOP  170.09  VP  35.607  CAP  -21.74  AZP  90.36  TAL  157,64  TAP  253.97  RCA  70.36  APO  153.84  V2  35.207 

RC  46.721  CL  10.12  CP  -.36  ZAL  46.51  ZAP  6.26  ETS  176.22  ZAE  149.71  ETE  201.60  ZAC  92.94  ETC  166.40  CLP  8.25 

PLANCTOCENTRIC  CONIC 

C3  67:457  VML  0.213  DLA  19.54  RAL  20.46  RAD  6569^3  VEL  13,741  PTH  2.51  VHP  13.552  DPA  -4.03  RAP  359.96  ECC  Z.llOZ 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  A$C 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 59  4 

3174.14 

-26.43 

106.92 

272.00 

79.44 

5 51  58 

2574.1 

-27.62 

100.46 

90.00 

22  25  43 

4501.14 

9.60 

166.94 

259.95 

63.23 

23  40  45 

3901.1 

5.93 

182.19 

100.00 

6 32  40 

2672.33 

-26.37 

6742 

272.39 

60.16 

7 20  32 

2272.3 

-29.44 

78.47 

100,00 

23  34  49 

4276.16 

11,35 

171.64 

259.02 

62.16 

24  46  7 

3678.2 

7.54 

164 .92 

110,00 

8 7 19 

2376.20 

-33.33 

65.53 

273.30 

62.00 

8 50  15 

1976.2 

-34.09 

56.37 

110.00 

0 20  35 

4147.06 

15,75 

159.16 

256.49 

59.26 

1 29  42 

3547.1 

11 .55 

152.57 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9312  TRA-2,1977  TC3  -.2156  BAU  .2011  SCT  1706. 5 SCR  440.6  SC3  101.7  ST  812.6  SR.  399.2  5S  721.5 

ROE  -.5660  RRA  .2169  RC3  -.0635  FAU  .01667  RRT  *0367  RRF  -.0351  RTF  -.6700  CRT  .7205  CRS  .8126  CST  .9891 

FOE  .7752  FRA  1.3294  FC3  -.2139  BSP  5652  SCO  IB40.1  R23  .0000  R13  -.8700  LSA  1128. 1 MSA  259.8  SSA  16.4 

BOE  1.0908  BRA  2.2066  BC3  .2230  FSP  -270  SCI  1766.6  SC2  440.3  THA  .58  ElI  867.4  El2  259.4  AlF  21.51 

LAUNCH  DATE  DEC  6 1968  FLICHT  TllC  106.00  ARRIVAL  DATE  MAR  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  250.503 

RL  147.36  LAL  -.00  LOL  73.94  VL  25.065  CAL  11.56  AZL  66.56  HCA  99.37  $MA  113.27  ECC  .35669  INC  3.4150  VI  30.229 

RP  107.66  LAP  3.37  LOP  173.33  VP  35.966  CAP  -20.71  AZP  90.56  TAL  157.36  TAP  256.75  RCA  72.67  APO  153.67  V2  35.198 

RC  47.437  CL  10.69  CP  -.38  ZAL  40,16  ZAP  6.69  ETS  177.64  ZAE  151.71  ETE  203.68  ZAC  94.75  ETC  166.57  CLP  6.88 

PLANETOCENTRIC  CONIC 


C3  62 . 300 

VHL 

7.693 

DLA  20.23 

RAL  20.67 

RAO  6569.2  VEL  13.552 

PTH  2.46 

VHP  12.974 

OPA  -3.26 

RAP 

1,67 

ECC  2. 

0253 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 

LONC 

90.00 

4 

52  4 

3163.96 

-26.30 

109.62  270.96 

79.11 

5 45 

6 

Z50T.D 

- 

27.54 

1 01 

.17 

90.00 

22 

34  22 

4453.12 

6.12 

1B6.20  259.16 

62.76 

23  46 

35 

3653.1 

4.40 

179 

.48 

100.00 

6 

26  30 

2679.46 

-26.29 

07.63  271.39 

79.90 

7^^14 

29 

2279.5 

- 

29.39 

79.00 

100.00 

23 

42  37 

4232.64 

9.90 

169.05  296.21 

61.65 

24  93 

10 

3632 . 6 

6.04 

162 

.40 

no. 00 

8 

2 42 

2576.46 

-33.32 

65.71  272,33 

81.90 

8 45 

41 

1976.5 

- 

34.08 

56 

.55 

110.00 

0 

26  50 

4106.60 

14.33 

156. B9  299.61 

56.63 

1 35 

17 

3506.6 

10.07 

150 

.37 

3IFFERENTIAL 

, CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9365 

TRA- 

-2.1660 

TC3  -.2109 

BAU  4645 

SCT  1054.7  SCR 

432.4  SC3 

110.3 

ST  049.7 

SR 

391  .9 

SS  753.5 

ROE  -.5361 

RRA 

.2003 

RC3  -.0679 

FAU  .01738 

RRT  .0460  RRF  - 

.0434  RTF  - 

.6782 

CRT  .7252 

CRS 

.8166 

CST  . 

9691 

FDE  .8143 

FRA 

1,3760 

FC3  -.2415 

BSP  5895 

SCB  1904.5  R23 

.0012  R13  - 

.0782 

LSA  1173.8 

MSA 

255.7 

SSA 

16.4 

BOE  1.0808 

BRA 

24971 

BC3  .2216 

FSP  -295 

SCI  1654.9  SC2 

431.9  THA 

.68 

ELI  900.5 

El2 

254.7 

ALF  20.18 

386 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69  > 


launch  date  dec  6 196a 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.274  GL  11.27  CP  -.41 

planetocentric  conic 
C3  57.590  VHL  7.589  OlA  20.92  WL 


flight  time  110.00 

DISTANCE  257.264 

VL  25.313  GAL  11.05  A7L  86.58  HCA  102.61  SNA  114.39 

VP  36.118  GAP  -19.72  A7P  90.75  TAL  156.95  TAP  259.55 

7AL  47.88  7AP  5.51  ETS  176.67  7AE  153.83  ETE  206.03 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LXXC 

90.00 

4 44  33 

3194.63 

-26.16 

110.37 

90.00 

22  45  7 

4404.17 

6.58 

183.42 

100.00 

6 19  53 

2887.21 

-28.19 

88.19 

100.00 

23  50  27 

4186.82 

8.40 

166.46 

110.00 

7 57  46 

2581 .00 

-33.30 

65.90 

110.00 

0 33  0 

4065 .80 

12.87 

154.62 

20.82  «A0  6569.0  VEL  13.377  PTH  2.45  VHP  12.414 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ARRIVAL  DATE  MAR  26  1969 


ECC  .34191  INC  3.4235  VI  30.229 
RCA  75.28  APO  153.50  V2  35.189 
7AC  96.55  ETC  166.64  CLP  5.50 

OPA  -2.55  RAP  3.37  ECC  1.9478 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


269.89 

258.37 

270.33 

257.39 

271.30 

254.73 


78.76 
62.40 
79.62 
61.21 
81 .79 
58.05 


5 37  48 
23  56  31 

7 8 1 

25  0 14 

8 40  47 
1 40  46 


2594.6 

3804.2 

2287.2 
" 3586.8 

1981 .0 
34  6 5.8 


-27.45 

2.83 

-29.33 

4.49 

-34.08 

8.55 


101 .94 
176.74 
79.57 
159.85 
56.75 
148.18 


differential  CORRECTIONS 
TOE  -.9461  TRA-2.1758  TC3  -.2059 

ROE  -.5050  RRA  .1825  RC3  -.0724 

FOE  .8570  FRA  1 .4295.  FC3  - .2730 

0OE  1.0725  BRA  2.1834  BC3  .2183 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147,38  LAL  -.00  LOt  73.94 

RP  107,72  LAP  3.30  LOP  179.81 

RC  45,244  GL  11.87  CP  -.44 

PLANETOCENTRIC  CONIC 
C3  53.292  VHL  7.300  OLA  21.61 


BAU  .1681  SCT  1923.8  SCR  423.3  SC3  U9.9 

FAU  .01816  RRT  .0581  RRP  -.0524  RTF  -.8859 

BSP  6141  see  1969.8  «23  .00l7  R13  -.8859 

fSP  -323  SCI  1923.9  SC2  422.6  THA  .77 

flight  time  112.00 

DISTANCE  264.040 

VL  25,525  CAL  10.57  A2L  86.57  HCA  105.84  SHA  115.46 

VP  36.258  CAP  -18.76  ATP  90.94  TAL  156.56  TAP  262.40 

TAL  47,64  TAP  4.12  ETS  174.93  TAE  156,04  E*E  208.87 


ORBIT  DETERMINATION  ACCURACY 


RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90,00 

4 

36  28 

3206.38 

-26.00 

111.19 

90.00 

22 

52  0 

4354.21 

5.00 

180.60 

100.00 

6 

12  49 

2895.70 

-ZB. 09 

88.80 

100.00 

0 

2 16 

4140.12 

6.86 

163.85 

110.00 

7 

52  29 

2583.87 

-33.27 

66.12 

110.00 

0 

39  5 

4024.72 

11.38 

152.37 

20.92  RAO  6568.9  VEL  13.216  PTH  2.41  VHP  11.872 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


268.73 

257.58 

269.20 
256.56 

270.20 
253.83 


78.38 

62.09 

79.32 

60.83 

81.66 

57.55 


5 29  54 
24  4 35 

7 1 4 

1 11  16 

8 35  33 
1 46  10 


differential  corrections 
TOE  -.9542  TRA-2.1612  TC3  -.L985  BAU  ,1517 

ROE  -.4749  RRA  .1654  RC3  -.0768  FAU  .01903 

FOE  .9037  FRA  1.4845  FC3  -.3092  BSP  6390 

60E  1.0659  BRA  2.1675  BC3  .2129  FSP  -355 


LAUNCH  DATE  DEC  6 1968 


heliocentric  conic 


SCT  1993.4  SCR  413.5  SC3  130.4 
RRT  .0691  WF  -.0622  PTF  -.8931 
see  2035.8  R23  .0022  R13  -.8931 
SCI  1993. 6 SC2  412.5  THA  .86 

flight  time  114.00 


RL 

147.38 

LAL 

-.00 

LOL 

RP 

107.75 

LAP 

3.25 

LOP 

RC 

44.357 

GL 

12.49 

GP 

PLANETOCENTRIC  CONIC 

C3 

49.373 

VHL 

7.027 

OLA 

DISTANCE  270.826 

73,94  VL  25,723  CAL  10.10  ATL  86,56  HCA  109.07  SMA  116.49 

183.05  VP  36.387  GAP  -17.84  ATP  91.13  TAL  156.21  TAP  265.28 

7AL  47.47  TAP  2.72  ETS  17J.17  TAE  158.31  ETE  212.35 


-.47 


22.30  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  L(DNC 

90.00 

4 27  44 

3219.46 

-25.82 

112.10 

90.00 

23  1 7 

4303.15 

3,36 

177.74 

100.00 

6 5 14 

2905-12 

-27.97 

89.47 

100.00 

0 10  14 

4092.72 

5.28 

161.22 

110.00 

7 46  51 

2587.20 

-33.24 

66.38 

no. 00 

0 45  7 

3983.40 

9.86 

150.14 

20.97  RAD  6568.8  VEL  13.067  PTH  2,38  VHP  11.347 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
267.52  77.96  5 21  24 

256.78  61.87  24  12  50 

268.01  78.99  6 53  39 

255.73  60.54  1 18  27 

269.06  81.51  8 29  58 

252.93  57.10  1 5l  30 


ST 

888.1 

SR 

383.9 

SS 

787,4 

CRT 

.7306 

CRS 

.8209 

CST 

.9892 

LSA 

1221.8 

MSA 

25 1,0.  #5* 

16.5 

ELI 

934.9 

El2 

249^,0  >>F 

18.92 

ARRIVAL 

DATE 

HAF 

28  1969 

ECC 

.32787 

INC 

3.4323 

VI 

30.229 

RCA 

77.61 

APO 

153.32 

V2 

35-179 

TAC 

98.34 

ETC 

166.71 

CLP 

4.10 

OPA 

-1.81 

RAP 

5.06 

ECC 

I .8771 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2606.4 

- 

27.35 

102.78 

3754.2 

1.22 

173.95 

2295.7 

- 

29.27 

80.19 

3540.1 

2.92 

157.28 

1983.9 

- 

34.07 

56.97 

3424.7 

7.01 

146.00 

ORBIT  DETERMINATION  ACCURACY 

ST 

927.7 

SR 

375.1 

SS 

823,5 

CRT 

.7365 

CRS 

.8254 

CST 

.9893 

LSA 

1272.3 

MSA 

245,7 

16.5 

Eli 

970.8 

El2 

242.5 

^ 17.72 

ARRIVAL 

DATE 

MAR 

30  1969 

ECC 

.31455 

INC 

3.4413 

VI 

30.229 

RCA 

79.85 

APO 

153.13 

V2 

35.169 

7AC 

100.10 

ETC 

166.76 

CLP 

2.68 

OPA 

-1 .09 

RAP 

r.73 

ECC 

1 .8126 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2619.5 

3703^.2 

1987.2 

3383.4 


-.43 

-29.20 

1.32 

-34.05 

5.45 


103.72 
171 .11 
80.88 
154 .67 
57.25 
143.82 


differential  CORRECTIONS 
TDE  -.9630  TRA-2.1445  TC3  -.1888 

RDE  -.4457  RRA  .1491  RC3  -.0811 

FOE  .9552  FRA  1.5433  FC3  -.3506 

0OE  1.0611  BRA  2.1497  8C3  .2055 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147,38  LAL  -.00  LOL  73.94 

RP  107.79  LAP  3.19  LOP  186.28 

RC  43.625  GL  13.13  CP  -.51 

PLANETOCENTRIC  CONIC 
C3  45.802  VHL  6.768  DLA  22.98 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  4 18  19  3234.19 

90.00  23  10  30  4250.82 

100.00  5 57  6 2915.68 

100.00  0 18  20  4044.57 

110.00  7 40  51  2591.11 

110.00  0 51  5 3941.91 

DIFFERENTIAL  CCRRECTJONS 
TDE  -.9725  TRA-2.1261  TC3  -.1762 

ROE  -.4174  RRA  .1336  RC3  -.0853 

FOE  1.0122  fra  1.6066  FC3  -.3981 

BOE  1.0583  BRA  2.1303  BC3  .1958 


BAU  .1357 
FAU  .01999 
BSP  6638 
FSP  -389 


SCT  2063.7  SCR 
RRT  .0809  RRF 
see  2102.6  R23 
SCI  2064.0  SC2 


402.9  SC3  142.0 
-.0728  RTF  -.9000 
.0029  R13  -.8999 
401.5  THA  .94 


ORBIT  determination  ACCURACV 


flight  time  116.00 


DISTANCE  277.618 

VL  25.907  CAL  9.66  ATL  86.55  HCA  112.30  SMA  117.47 
VP  36.508  CAP  -16.94  ATP  91.31  TAL  155.89  TAP  268.20 
TAL  47.35  TAP  1.34  ETS  159.00  TAE  160.60  ETE  216.68 


RAL  20.97 
INJ  LAT 
-25.61 
1.68 
-27.83 
3.66 
-33.20 
8.32 

BAU  .1199 
FAU  .02106 
BSP  6874 
FSP  -427 


RAD  6568.7  VEL  12.929  PTH  2.36  VHP  10.838 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ST 

968.5 

SR 

365.5 

SS 

862.2 

CRT 

.7429 

CRS 

.8305 

CST 

.9895 

LSA 

1325.6 

MSA 

239.9 

SSA 

16.5 

ELI 

1008.2 

EL2 

235.1 

alf 

16.59 

ARRIVAL 

DATE 

APR 

1 1969 

ECC 

,30194 

INC 

3.4506 

VI 

30.229 

RCA 

82.00 

APO 

152.94 

V2 

35.158 

TAC 

101.85 

ETC 

166.79 

CLP 

1 .24 

OPA 

-.38 

RAP 

8.37 

ECC 

1 .7538 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

113.13  266.24  77.48  5 12  13 

174.82  256,00  61.73  24  21  21 

90.22  266,77  78.61  6 45  42 

158.56  254.90  €0.31  1 25  45 

66.67  267.87  81.34  8 24  2 

147.92  252.03  56.72  1 56  47 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2134.8  SCR  391.5  SC5  154.7 

RRT  .0936  RRF  -.0842  RTF  -.9064 

see  21 70.4  R23  .0035  R13  -.9064 

SCI  2135.1  SC2  389.7  THA  1.02 


-27.08  104,77 

-2.11  168.19 

-29.11  81 .66 

-.32  152.03 

-34.04  57.53 

3.88  141.64 

ORBIT  determination  ACCURACY 
ST  1010.9  SR  355.3  5S  903.5 


2634.2 

3650.8 

2315.7 

3444.6 

‘^‘334J.9 


CRT  .7499  CRS 
LSA  1381 .9  MSA 
Eli  1047.2  El2 


.8354  CST 
233.5  S5A 
226.9  AlF 


.9897 

16.4 

15.51 


387 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORSES  < VOL.  4.  1968-69  > 


LAUNCH  GATE  DEC  6 t9€B  FLIGHT  TIME  IJd.OO  ARRIVAL  CATE  APR  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  ?84,4J9 

RL  147.38  LAL  -.00  LOL  73.94  VL  26.079  CAL  9-24  A7L  86.54  HCA  IJ 5.53  SNA  118. 4 J ECC  .29002  INC  3.4604  VI  30.229 

RP  107.82  LAP  3.!2  LOP  189.52  VP  36.619  CAP  -16.08  A7P  91.49  TAL  155.62  TAP  271.16  RCA  84.07  APO  152.75  V2  35.147 

RC  43.055  CL  13.78  CP  -.55  7AL  47.29  7AP  .59  ETS  69.39  7AC  162.85  ETE  222.20  7AC  103.57  ETC  166.81  CLP  -.22 

PLANETOCENTRIC  CONIC 

C3  42.551  VHL  6.523  OLA  23.66  RAL  20.91  RAO  6568.6  VEL  12.803  PTM  2.33  VHP  10.346  DPA  .31  RAP  10.00  ECC  1.7003 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONG 

90.00 

4 8 5 

3250.94 

-25.36 

114.29 

264.91 

76.95 

5 2 16 

2650.9 

-26.90 

105.97 

90.00 

23  20  17 

4197.03 

-.06 

171.82 

255.22 

61.68 

24  30  14 

3597.0 

-3.84 

165.19 

100.01 

5 48  23 

2927.59 

-27.66 

91 .07 

265.48 

78.19 

6 37  10 

2327.6 

-29.01 

82,53 

100.00 

0 26  37 

3995.61 

2.01 

155.87 

254.08 

60.17 

1 33  12 

3395.6 

-1.98 

149.35 

1 10 .00 

7 34  28 

2595.69 

-33.15 

67.02 

^.64 

81,14 

8 17  44 

1995.7 

-34 .02 

57.89 

110.00 

0 57  I 

5OT.27 

6.75 

145.70 

251.14 

56.41 

2 2 1 

3301. 3 

2.29 

139.46 

differential  corrections  MIO-COURSE  execution  ACCURACT  OR8IT  DETERMINATION  ACCURACY 

TOE  -.9810  TRA-2.1036  TC3  -.1601  BAU  .1043  SOT  2203.6  SCR  379-3  SC3  168.9  ST  1053.0  SR  344.2  SS  947.8 

ROE  -.3899  RRA  .1190  RC3  -.0892  FAU  .02226  RRT  .1066  RRF  -.0962  RTF  -.9125  CRT  .7571  CR5  .8408  CST  .9899 

FOE  1.0751  FRA  1.6745  FC3  -.4529  BSP  7145  SCB  2236.0  R23  .0040  Rl3  -.9125  LSA  1440.1  MSA  226.9  SSA  16.4 

BOE  1.0557  BRA  2.1070  BC3  .1833  FSP  -470  SCI  2204.0  SC2  377.1  THA  1.08  ELI  1086.1  El2  218.0  AlF  14.50 

LACWCH  DATE  DEC  6 1968  FtlCHT  TJpC  120.00  ARRIVAL  DATE  APR  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  291.212 


RL  147.38 

LAL 

-.00  LOL  73.94 

VL  26.240 

gal  S.84 

ATL  86.53 

HCA 

118.76 

SNA 

119.30 

ECC  .27876 

INC 

3.4707 

VI 

30.229 

RP  107.86 

LAP 

3.04 

LOP  192.75 

VP  36.722  CAP  -15.24 

ATP  91.67 

TAL 

155.39 

TAP  274.15 

RCA  86.05 

APO 

152.56 

V2 

35.135 

- 

RC  42.657 

OL 

14.45 

GP  -.60 

7AL  47.ai 

7AP  1 .81 

ETS  20.59 

7AE 

164,97 

ETE 

229.32 

7AC  105.26 

ETC 

166.83 

CLP 

-1.71 

PLANETOCENTRIC  CONIC 

I 

C3  39.594 

VHL 

6.292  OLA  24.34 

RAL  20.80 

RAO  6568.5 

VEL  12.687  PTH 

2.30 

VHP 

9.870 

OPA  .98 

RAP 

11.59 

ECC 

1 .6516 

LNCH  A7MTN 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

56  56 

3270.19 

-25.05 

115.62 

263.52 

76.35 

4 

51  26 

2670.2 

- 

26.69 

107.33 

90.00 

23 

30  35 

4141.41 

-1 .85 

1M.7S 

254.47 

61.74 

24 

39  36 

3541  .4 

-5.62 

162.06 

- 

100.00 

5 

39  0 

2941.12 

-27.47 

92.03 

264.14 

77.72 

6 

28  1 

2341 .1 

- 

28 .69 

83.51 

” 

100.00 

0 

35  8 

3945.72 

.32 

153.13 

253.27 

60.11 

1 

40  54 

^345.7 

-3.66 

146.60 

- 

110.00 

7 

27  42 

2601 .07 

-33.09 

67.43 

265.37 

80.90 

8 

II  3 

2001.1 

- 

34.00 

58.31 

110.00 

i 

2 56 

3858.54 

5. IB 

143.50 

250.24 

56.16 

2 

7 14 

3258.5 

.70 

137.28 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EJCECUTJON  ACCURACV  ORBIT  DETERMINATION  ACCORACV 


TOE  -.9923 

TRA' 

'2.0803 

TC3 

-.1415  BAU 

.0896 

SOT  2274,0  SCR 

366.5 

5C3 

184.5 

ST 

1098.0  SR 

332.5 

SS 

995.4 

ROE  -.3635 

RRA 

.1053 

RC3 

-.0929  FAU 

.02359 

RRT  .1212  RRF 

I 

1 

RTF 

-.9182 

CRT 

.7653  CRS 

.8464 

CST 

.9902 

FOE  1.1452 

FRA 

1.7482  FC3 

-.5157  BSP 

7372 

SCB  2305.3  R23 

.OOii 

-.9182 

LSA 

l SOf.8  MSA 

219.6 

SSA 

16.3 

BOE  1.0568 

BRA 

2.0830 

6C3 

.1692  FSP 

-517 

SCI  22f4.4  SC2 

363.7 

THA 

1.15 

ELI 

1128.2  El2 

208.3 

alf 

13.52 

LAUNCH  DATE 

DEC 

6 1968 

FLIGHT  TIME 

122.00 

ARRIVAL 

DATE 

APR 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  298.006 

RL  147.38  LAL  -.00  LOL  73.94  VL  26.388  CAL  8.46  ATL  86.52  HCA  121.98  SNA  120.15  ECC  .26816  INC  3.4817  VI  30.229 

RP  107.89  LAP  2.95  LOf  195.97  VP  36.817  CAP  -14.44  A7P  91.85  TAL  155.19  TAP  277  A 6 RCA  87.93  APO  152.37  V2  35.123 

RC  42.436  CL  15.12  GP  -.65  7AL  47.32  7AP  3.31  £TS  12.84  7AE  166.85  ETE  238.53  7AC  106.91  ETC  166,83  ClP  -3.24 

PLANETOCENTRIC  CONIC 

C3  36.906  VHL  6.075  OLA  25.02  RAL  20.65  RAO  65«.4  VEU  12.581  PTH  2.28  VHP  9.409  OPA  1.63  RAP  13.16  ECC  1,6074 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 44  40 

3292.63 

-24,68 

117.16 

262.08 

75.67 

4 39  33 

2692.6 

-26.41 

108.92 

90.00 

23  41  36 

4083.45 

-3,72 

165.47 

253.75 

61.91 

24  49  39 

3483.5 

-7.45 

1 58 . 78 

100.00 

5 28  54 

2956.59 

-27.24 

93.12 

262.77 

77.19 

6 18  10 

2356.6 

-28.73 

84.64 

iOO.OO 

0 43  59 

3894.72 

-1.41 

150.33 

252.47 

60.14 

1 48  54 

3294.7 

-5.38 

143.79 

110.00 

7 20  31 

2607.35 

-33.02 

67.91 

264.08 

80.63 

8 3 59 

2007.3 

-33.97 

58.80 

110.00 

1 8 51 

3816.74 

3.59 

141.31 

249.36 

55.98 

2 12  27 

3216.7 

-.90 

135.10 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE' 

-1  -0010 

TRA* 

2.0520 

TC3 

-.1167  BAU 

.0746 

SGT  2339.4  SGR 

352.8 

SG3 

201 .8 

ST 

1141.0 

SR 

320.0 

SS 

1045.8 

ROE 

-.3379 

RRA 

.0926 

RC3 

-.0962  FAU 

.02511 

RRT  .1351  RRF 

-.1218 

RTF 

-.9238 

CRT 

.7733 

CRS 

.8521 

CST 

.9905 

FOE 

I .2223 

FRA 

1 .8271 

FC3 

-.5889  BSP 

7668 

SCB  2365.9  R23 

.0059 

R13 

-.9237 

LSA 

1566.0 

MSA 

212.4 

SSA 

16.1 

BOE 

1 .0565 

BRA 

2.0541 

0C3 

.1513  FSP 

-571 

SGI  2339.9  SG2 

349.5 

THA 

1.19 

ELI 

1168.3 

EL2 

198.1 

ALF 

12.60 

LAUNCH 

DATE  DEC 

6 1968 

flight  tine 

124.00 

ARRIVAL 

DATE 

APR 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  304.797 


RL  147.38 

LAL 

-.00 

LOL  73,94 

VL  26.527  CAL  B.IO 

A7t  86.51 

HCA 

125.21 

SNA 

120.95 

ECC  .25819 

INC 

3.4935 

VI 

30.229 

RP  107.93 

LAP 

2.B5 

LOP  199.20 

VP  36.905 

GAP  -13.65 

ATP  92.02 

tal 

155.04 

TAP  280.24 

RCA  89.72 

APO 

152.18 

V2 

35.111 

RC  42 . 394 

GL 

15.82 

CP  -.71 

7AL  47,41 

7AP  4.B6 

ETS  10.00 

7AC 

168.32 

ETE 

250.22 

7AC  108.53 

ETC 

166.82 

CLP 

-4  ,81 

PLANETOCENTRIC  CONIC 

C3  34.467 

VHL 

5.871 

Ola  25.69 

RAL  20.44 

RAO  656B.4 

VEL  12.484 

PTH 

2.26 

VHP 

8.964 

OPA  2.26 

RAP 

14.70 

ECC 

1 .5672 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A7MTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

31  0 

3319.24 

-24.22 

118.96 

260.58 

74.87 

4 

26 

19 

2719.2 

'26.07 

110.79 

90.00 

23 

53  37 

4022.30 

-5.67 

162.04 

253.07 

62.21 

25 

0 

40 

3422.3 

-9.34 

155.29 

100.00 

5 

17  58 

2974,40 

-26.97 

94. 3B 

261.35 

76.59 

6 

7 

32 

2374 .4 

■28 . 54 

85.93 

100.00 

0 

53  17 

3842.37 

-3.19 

147.46 

251 .71 

60.26 

1 

57 

19 

3242.4 

-7.12 

140.88 

110.00 

7 

12  56 

2614.65 

-32.94 

€8.46 

262.76 

80.31 

7 

56 

31 

2014.7 

■33.93 

59.36 

110.00 

t 

14  47 

3774 .89 

1.99 

139.12 

248.48 

55.87 

2 

17 

42 

31 74.9 

-2.50 

132.92 

differential  corrections 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE- 1.0123 

TRA* 

'2.0240 

TC3  -.0911 

BAU  .0621 

SGT  2406.8  SCR 

338.5 

SG3  221.2 

ST  1186.8 

SR 

306.7 

SS 

1100.9 

ROC  -.3131 

RRA 

.0806 

RC3  -.0992  FAU  .02676 

RRT  . 

.1505  RRF  - 

.1353 

RTF 

.9288 

CRT  .7819 

CRS 

.8581 

CST 

.9908 

FDE  1.3095 

FRA 

1 .9143 

FC3  -.6720  BSP  7096 

SG6  2430.4  R23 

.0072 

• RI3  - 

.9288 

LSA  1634.7 

MSA 

204.9 

SSA 

15.9 

BOE  1.0596 

BRA 

2.0256 

8C3  .1347  FSP  -630 

SCI  2407,3  S02 

334.6 

‘ THA 

1.24 

ELI  1211.4 

El2 

187.3 

alf 

11.71 

388 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69) 


LAUMCH  CATe  DEC  6 19^6 


heliocentric  conic 


flight  TIHE  I26.0O 


ARRIVAL  CATE  APR  JJ  1969 


RL 

147 

.30 

LAL 

- 

.00 

LOL 

73. 

.94 

VL 

26. 

.655 

GAL 

RP 

107 

.97 

LAP 

2 

.75 

LOP 

202. 

.42 

VP 

36. 

.905 

GAP 

RC 

42. 

534 

GL 

16 

.52 

CP 

.70 

TAL 

47.55 

TAP 

VI 


distance  31 1.501 

7.75  A7L  06. A9  MCA  120.42  SNA  121.70  ECC  .24002  INC  3.5062 

12.90  A7P  92.10  TAL  154.92  TAP  203.34  RCA  91.42  APO  151.99  V2 

0.62  7AE  169.22  ETE  264.17  7AC  110.10  ETC  166.00  ClP 


6.47  ETS 


30.229 

35.099 

'6.42 


PLANETOCENTRIC  CONIC 


C3  32.257 

VHL  5.679 

CL A 26,36 

RAl  20.19 

RAD  6560.3 

VEL  12.395 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 15  26 

3351 .67 

'23.63 

121.17 

259.00 

90.00 

Oil  6 

3956.44 

-7,74 

150.31 

252.47 

100.00 

5 6 2 

2995.10 

-26.63 

95.02 

259.90 

100.00 

I 3 10 

3700.25 

'5,01 

144,47 

250.90 

110.00 

7 4 56 

2623.11 

'32.04 

69.10 

261 .43 

110.00 

1 20  47 

3733.01 

.39 

136.94 

247.62 

differential  corrections 


launch  date  dec  6 1960 


TC3 

-.0623 

BAU 

.0514 

RC3 

-.1017 

FAU 

.02059 

FC3 

-.7674 

BSP 

0115 

6C3 

.1193 

FSP 

-695 

TH  2.24 
INJ  A7MTM 

73.93 
62.60 
75.90 
60.49 

79.94 
55.02 

NIO'COORSE  execution  ACCURACY 
SOT  2472.4  SOR  323.5  SC3  242.0 
.1660  RRF  -.1409  RTF  -.9335 
.0006  R13  -.9335 
310.9  TMA  1.27 


^P  0.534 
INJ  TIME 


RRT 

906  2493.5  R23 
SOI  2473.0  S02 


flight  tike  120.00 


DPA  2.05  RAP  16.19  ECC  1.5309 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


11  10 
17  2 
55  57 
6 19 
40  39 
23  0 


2751.7 

3356.4 

2395 . 1 
3100.3 

2023.1 
3133.0 


'25.61 

-11.34 

-20.31 

-0.90 

-33.00 

-4.10 


1 13.06 
151  .40 
07.42 
137.05 
60.02 
130.73 


ORBIT  determination  ACCURACY 


ST 

1233.3  SR 

292.7 

SS 

1160.5 

CRT 

,7909  CRS 

.0641 

CST 

.9912 

LSA 

1707.2  MSA 

197.2 

SSA 

15.7 

ELI 

1255.3  El2 

176.0 

AlF 

10.05 

ARRIVAL 

DATE 

APR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.30  LAL  -.00  LOL  73.94 

RP  100.01  LAP  2.63  LOP  205.64 

RC  42.053  CL  17,24  OP  -.07 

PLANETOCENTRIC  CONIC 
C3  30,255  VML  5.500  OLA  27.03 

lnch  atmth  lnch  time  l-i  time 
90.00  2 57  0 3393.13 

90.00  0 27  9 3002.79 

100.00  4 52  55  3019.46 

100.00  I 13  55  3731  .70 

110.00  € 56  20  2632.05 

110.00  1 26  51  3691.07 

differential  CORRECTIONS 
TOE-1.0362  TRA-I.9619  TC3  -.0304 
ROE  -.2659  RRA  .0602  RC3  -.1037 
FDE  1.5176  FRA  2.1I4J  FC3  -.0772 
BOE  1.0690  BRA  1.9620  BC3  .100] 


distance  310.355 

VL  26,773  OAL  7.43  A7L  06.40  MCA  131.64  SKA  122.42 

VP  37.059  GAP  -12,16  ATP  92.94  TAL  154.03  TAP  206.40 

7AL  47.73  2AP  0.13  ETS  7.05  7AE  169.45  ET£  279.10 


RAL  19.09  RAD  6560.2 

VEL  12.314 

PTH  2.22 

^ 0.110 

CPA  3.41 

RAP  17.65 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

-22.02 

123.94 

257.33 

72,77 

3 53  33 

2793.1 

-24.97 

-10,02 

154.10 

251 .97 

63.30 

1 31  52 

3202.0 

-13.51 

-26.22 

97.51 

250.40 

75.10 

5 43  14 

2419.5 

'20.01 

-6,09 

J4J.33 

250.30 

60.04 

2 16  7 

3131 .7 

-10.73 

-32.73 

69.04 

260.00 

79.52 

7 40  21 

2032.9 

-33.02 

-1.21 

134.75 

246.79 

55.04 

2 20  23 

3091.1 

-5.69 

ECC  .24005  INC  3.5201  VI  30.229 
RCA  93.03  APO  151.00  V2  35.006 
7AC  111.62  ETC  166.70  ClP  -0.09 


115.92 

147.16 

09.17 

134.64 

60.70 

120.52 


KID-COURSE  EXECUTION  ACCURACY 
BAU  .0437  SOT  2535.6  SCR  307.7  S03  266,9 

FAU  ,03066  RRT  .1012  RRF  -.1610  RTF  -.9376 

BSP  0319  SOB  2554.2  R23  .01OB  R13  -.9370 

FSP  -767  SOI  2556.2  902  302.5  THA  1.20 


ST 

1200.1 

SR 

277.0 

SS 

1224.9 

CRT 

.7990 

CRS 

.0700 

CST 

.9915 

LSA 

1703.3 

MSA 

109.6 

SSA 

15.4 

ELI 

1299.6 

EL2 

164.2 

AlF 

10,01 

LAUNCH  DATE  DEC  6 1960 


flight  TIKE  130.00 


ARRIVAL  DATE  APR  15  1969 


HELIOCENTRIC  CONIC 


RL 

147.30 

LAL 

-.00 

LOL 

RP 

100.05 

LAP 

2.51 

LOP 

RC 

43.547 

GL 

17.96 

GP 

PLANETOCENTRIC  CONIC 

C3 

20.447 

VHL 

5.334 

OLA 

-.97 


lnch  A7MTH  LNCH  TIKE  L-I  TIME 


DISTANCE  325.119 

VL  26.003  CAL  7.12  A7L  06.46  MCA  134.06  SMA  123.09  ECC  .23105  INC  3.5355  VI  30.229 

VP  37,126  CAP  '11.45  A7P  92.50  TAt  154.70  TAP  209.64  RCA  94.55  APO  151.62  V2  35.073 

7AL  47.96  7AP  9.06  ETS  7.41  7AE  169.04  ETE  293.09  7AC  113.09  ETC  166.76  CtP  -9.81 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


2 33  7 

0 40  10 


3451.90 

3793.09 


4 30  12  3040.73 

1 25  54  3671.57 


6 47  31  2644.05 

1 33  5 3649.02 

DIFFERENTIAL  CORRECTIONS 
TDE-1.0450  TRA-1.9243  TC3  .0003 

ROE  '.2431  RRA  .0516  RC3  -.1052 

FOE  1.6401  FRA  2.2274  FC3-1 ,0051 

BOE  1,0730  BRA  1.9250  8C3  .1055 

LAUNCH  DATE  DEC  6 1960 


RAL  19.55  RAO  6560.1  VEL  12.240  PTH  2.20  VHP  7.7l7 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
-21.50  127.00  255.45  7j .21  33039 

-12.70  140.00  251.60  64.40  1 51  31 

'25.69  99.53  256.05  74.16  5 29  1 

'0.07  137.97  249.60  61.34  2 27  5 

'32,50  70.60  250.73  79.04  7 31  35 

-2.02  132.55  245.90  55.92  2 33  54 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .0401  SGT  2590.4  SOR  291.1  SC3  293.7 

FAU  .03303  RRT  .1930  «RF  -,17e6  RTF  -.9421 

BSP  0503  SOB  2606.7  R23  ,0124  R13  -.9421 

FSP  -052  SOI  2591.0  S02  205.5  THA  1.26 

flight  TIIC  132.00 


OPA  3.93  RAP  19.05  ECC  1.4602 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2052.0 

3193.1 
2440.7 
3071  .6 

2044.1 
3049.0 


'23.95 

-16.04 

'27.61 

-12.63 

-33.75 

-7.27 


119.93 
141  .79 
91  .26 
131 .19 
61  .64 
126.30 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 

RL  147.30  LAL  -.00  LOL  73.94  VL  26.905  OAL 

RP  100.09  LAP  2.37  LOP  212.07  VP 

RC  44.011  CL  10.70  CP  -1.00  TAL 

PLANETOCENTRIC  CONIC 


00.76 
91  .24 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TDE'1.0567  TRA-1.0076  TC3  .0450 
ROE  -.2209  RRA  .0442  RC3  -.1063 
FOE  1.7000  FRA  2.3546  FC3-1.1494 
BOE  1.0795  BRA  1.0002  BC3  .1157 


DISTANCE  331.071 
6.04  ATL  06.45  HCJ 


37.107  CAP  -10.76  ATP 
40.23  TAP  11.65  ETS 


^ 5.170 

OLA  20.34 

RAL  19.16 

RAO  6560.1 

VEL  12.173 

PTH  2.10 

VHP  7.330 

LNCH  TIKE 

L-I  TIKE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7KTH 

INJ  TIME 

1 20  50 

3641.40 

-17.06 

140,17 

252.49 

67.62 

2 29  31 

1 49  32 

3574 .20 

-17,05 

135,25 

252.49 

67,61 

2 49  6 

4 21  13 

3005.19 

-24.99 

102.01 

255.23 

73.04 

5 12  39 

1 39  49 

3605.72 

-11.00 

134.24 

249.17 

62.03 

2 39  55 

6 30  3 

2656.91 

-32.41 

71.65 

257.37 

70.50 

7 22  20 

1 39  30 

3606.77 

-4.43 

130.34 

245.19 

56.07 

2 39  36 

ST 

1323.2  SR 

261  .9 

SS 

1293.3 

CRT 

.0002  CRS 

.0757 

CST 

.9919 

LSA 

1059.7  MSA 

102.4 

SSA 

14.9 

ELI 

1340.2  El2 

152.3 

ALF 

9.21 

ARRIVAL 

CATE 

APR 

17  1969 

ECC 

.22420  INC 

3.5527 

VI 

30.229 

RCA 

95.90  APO 

151  .45 

V2 

35.060 

7AC 

U4.49  ETC 

166.75 

CLP 

-11 .60 

OPA 

4.40  RAP 

20.40 

ECC 

1 .4413 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

BAU  .0415 
FAU  .03560 
BSP  0760 
FSP  '944 


MID-COURSE  EXECUTION  ACCURACY 
SOT  2645.0  SCR  273.7  S03  324.0 

RRT  .2054  RRF  -.1014  RTF  -.9459 
SOB  2659.9  R23  .0152  R13  -.9450 
SGI  2646.4  S02  267.0  THA  1.23 


3041.4  -20.74  132.60 

2974.3  -20.73  127.76 

2405.2  '27.07  93.03 

3005.7  -14.66  127.35 

2056.9  '33.66  62.63 

3006.0  '0.05  124.05 

ORBIT  DETERMINATION  ACCURACV 
ST  1360.0  SR  245.0  5S  1360.9 

CRT  .0167  CRS  .0012  CST  .9923 

LSA  1943.4  MSA  175.2  SSA  14.4 

ELI  1503.5  El2  139.9  AlF  0.40 
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EARTH-VENUS  TRAJECTORIES  < VOL 


1968-69  > 


launch  CATC  etc  6 1968  TlIGHT  TIMC  134.00  ARRIVAL  CATE  APR  19  1969 

heliocentric  conic  distance  338»608 

RU  147.30  LAL  '*00  LOt  73.94  VL  27.070  GAL  6.57  A/L  06.43  MCA  141.20  SNA  124.50  ECC  ,2l706  INC  3.5721  VJ  50.229 

RP  100.13  LAP  2.23  LOP  215.20  VP  37.243  CAP  -10. lO  A2P  92.79  Tal  154.70  TAP  296.06  RCA  97.31  APO  151.28  V2  35.047 

RC  44.030  Ct  19.44  GP  '1.22  ?Al  40.53  2AP  13.52  ET5  7.07  2AE  166.90  ETE  313.93  7AC  115.82  ETC  166.74  ClP  -13.47 

PLANETOCENTRIC  CONIC 

C3  25.350  VHL  5.035  CLA  20.99  PAt  10.74  RAO  6560.0  VEL  12.113  PTH  2.1 7 VHP  6.957  CPA  4.01  RAP  21.69  ECC  1.4172 


lnch  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LOnC 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

03.50 

0 43  43 

3767.91 

-10.62 

149.70 

251.32 

67.37 

1 46  31 

3167.9 

-21  .52 

142.26 

96.50 

2 31  17 

3419.93 

-10.60 

124.26 

251.32 

67.35 

3 20  17 

2019.9 

-21 .51 

116.74 

100.00 

4 0 22 

3133.94 

-23.90 

105.20 

253.40 

71  .60 

4 52  36 

2533.9 

'26.27 

97.23 

100.00 

1 57  19 

3529.14 

-13.41 

129.02 

240.02 

63.03 

2 56  0 

2929.1 

'16.92 

122.79 

110.00 

6 27  59 

2671 .69 

-32.21 

72,75 

256.02 

77:07 

T 12  31 

2071.7 

'33.54 

63.77 

110.00 

I 46  11 

3564.15 

-6.04 

120.10 

244.45 

56.29 

2 45  35 

2964.2 

-10.43 

121  .76 

DirrERCNTlAL  CORRECTIONS  MIC-COURSE  EXECUTION  ACCURACV  ORBIT  CETERMIMTION  ACCURACY 

TDE-1 . 0646  TRA-1. 0450  TC3  .0903  6 AU  .0474  SC T 2690.3  SCR  255.4  SC3  357.7  ST  1409.4  SR  226.8  55  1449.1 

ROE  '.1900  RRA  .0302  RC3  -.1060  PAU  .03061  RRT  .2112  RRT  -.1045  RTF  -.9495  _ CRT  .0241  CRS  .0060  CST  .9926 

FOE  1.9300  FRA  2.4924  FC3'1 .3105  BSP  0991  SC6  2702.4  R23  .0102  R13  -.9495  LSA  2027.1  HSA  160.5  SSA  13.8 

60E  1.0030  BRA  1.0454  0C3  .1399  FSP  -1051  SCI  2690.9  SC2  249.6  THA  1.16  ELI  1421.0  El2  127.3  AtF  7.61 

LAUNCH  CATE  DEC  6 1960  FLIGHT  TIME  136.00  ARRIVAL  CATE  APR  21  1969 

HELIOCENTRIC  CONIC  OISTANCE  345.330 

Rt  147.30  LAL  -.00  LOt  73.94  VL  27.164  CAL  6.3l  A7L  06.41  HCA  144 .49  SHA  124 .04  ECC  .21047  INC  3.5944  VI  30.229 
RP  100.17  lap  2.09  LOP  210.40  VP  37.293  CAP  '9.45  ATP  92.93  TAL  154.01  TAP  299.30  RCA  98.57  APO  151,12  V2  35.033 

RC  45.010  CL  20.20  GP  -1.39  TAt  40.07  TAP  15.40  ETS  7.07  TAE  165.71  ETE  320.80  TAC  117.08  ETC  166.74  CLP  '15.42 


PLANETOCENTRIC  CONIC 


C3  24,035 

VHt  4.903 

OLA  29.64 

RAL  10.20 

RAO  6560.0 

VEL  12.059 

PTH  2.16 

VHP  6.590 

OPA  5.16 

RAP  22.91 

tee  1.3956 

; 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

00.05 

0 20  57 

3022.06 

-19.36 

154.11 

250.17 

67.11 

1 24  39 

3222 . I 

-22.29 

146.56 

99.15 

2 50  24 

3339.59 

-19,35 

110.65 

250.17 

67.10 

3 46  4 

2739.6 

-22.20 

111.11 

= 

100.00 

3 29  33 

3214.39 

-22.15 

110.56 

251.36 

69.40 

4 23  0 

2614.4 

-24.75 

102.73 

too.oo 

2 24  29 

3422.49 

'16.60 

123.52 

240.00 

64.70 

3 21  31 

2022.5 

-19.07 

116.24 

ito.oo 

6 17  15 

2600.75 

-31.96 

74.02 

254.67 

77.16 

7 2 4 

2000.0 

-33.39 

65.00 

110.00 

1 53  J6 

3520.09 

-7,67 

125.01 

243.76 

56.59 

2 51  57 

2920.9 

-12.01 

119.40 

OIFPERENTIAL  CORRECTIONS MIC -COURSE  EXECUTION  ACCURACY  ^ _ 

ToE-i.07ro  TRA-1. 7997  TC3  .1374  6AU  .0560  SCT  2727.0  SCR  236.0  SC3  395.7  ST  1447.0  SR  206.9  SS  1536.2 

TOE  -.1767  RRA  .0337  RC3  -.1071  FAU  .04199  RRT  .2090  RRF  -.1793  RTF  -.9529  CRT  .0300  CRS  .0097  CST  .9929 

FOE  2.1169  fra  2.6456  FC3-1.5I24  BSP  9213  SCB  2730.0  R23  .0210  R13  -.9529  LSA  2114.2  MSA  162.5  SSA  13.0 

80E  1.0055  BRA  1.8000  BC3  .1742  FSP  -Il72  SCI  2720.3  SC2  230.0  THA  1.04  ELI  1457.2  El2  114.6  AlF  6.81 


LAUNCH  DATE  OEC  6 1968  FlICHT  TIME  130.00  ARRIVAL  GATE  APR  23  1969 

HELIOCENTRIC  CONIC  OISTANCE  352.035 

RL  147.30  LAL  -.00  La  73.94  VL  27.243  CAL  6.00  ATL  06.30  MCA  147.69  SMA  125.35  ECC  .20436  INC  3.6205  Vi  30.229 

RP  108.21  LAP  1.93  LOP  221.69  VP  37.338  CAP  -8.82  ATP  93.06  TAL  154  .07  TAP  302.57  RCA  99.73  APO  150.97  V2  3_5.D20_ 

RC  46.944  GL  20.96  GP  -1.60  TAL  49.24  TAP  17.54  ETS  7.16  TAE  164.46  ETE  325.90  TAC  118.25  ETC  166.70  ClP  -J7.47 

PLANETOCENTRIC  CONIC 

C5  22.062  VHL  4.701  OLA  30.29  RAL  17.79  RAO  6567.9  VEL  12.010  PTH  2.14  VHP  6.253  OPA  5.43  RAP  24 .06  ECC  1.3763 


lnch  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.77 

0 

3 10 

3060.30 

-20.09 

157,20 

249.05 

66.04 

1 7 30 

3260.3 

-23.05 

149. 7J 

_ 

101 .23 

3 

4 15 

3276.91 

-20.00 

114.32 

249.04 

66.03 

3 50  52 

2676.9 

-23,04 

106.75 

- 

70.77 

0 

3 10 

3860.30 

-20.09 

157.20 

249.05 

66.04 

1 7 30 

3260.3 

-23.05 

149.71 

101 .23 

3 

4 15 

3276.91 

-20.00 

U4.32 

249.04 

66.03 

3 50  52 

2676.9 

-23,04 

106.75 

110.00 

6 

5 40 

2700.66 

-31 .65 

75.49 

253,31 

76.55 

6 50  49 

2100.7 

-33.20 

66.60 

110.00 

2 

0 56 

3476.55 

-9.33 

123.44 

243.12 

56.96 

2 50  52 

2076.5 

-13.61 

116.96 

OIFFEREnTIAl  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY  

TOE'l. 0762  TRA-I. 7516  TC3"  .1046  8AU  .0653  SCT  2757.3  SCR  215.7  SC3  438.4  ST  J40i.5  SR 185.2  SS  1630.7 

ROE  -.1541  RRA  .0310  RC3  -.1074  FAU  .04500  RRT  .1941  Rfif  -.1600  RTF  -.9560  CRT  .0338  CRS  .0917  CST  .9932 

FOE  2.3200  fra  2.0151  FC3-1  .7342  BSP  9401  SCB  2765.7  R23  .0271  R13  -.9560  LSA  2205.4  MSA  156.9  SSA  12.2 

eOE  1.0072  BRA  1.7510  BC3  .2136  FSP  -1310  SCI  2757.6  SC2  211.6  THA  .87  ElI  1409.6  El2  101.7  ALF  5.98 

LAUNCH  DATE  OEC  6 I 960  FLICHT  TIME  140.00  ARRIVAL  DATE  APR  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  350.721 

RL  147.30  LAL  -.00  La  73.94  VL  27.315  CAL  5.06  ATL  06.35  MCA  150.90  SMA  125.02  ECC  .19871  INC  3.6518  VI  30.229 
RP  100.25  LAP  1.70  LOP  224.09  VP  37.370  CAP  -0.21  ATP  93.19  TAL  154.96  TAP  305.05  RCA  100.82  APO  150,82  V2  35.007 

RC  40.205  CL  21.75  CP  -1.06  TAL  49.64  TAP  19.72  ETS  7,35  TAE  163.31  ETE  329.60  TAC  119.32  ETC  166.84  CLP  -19.63 

PLANETOCENTRIC  CONIC 


C3  21.021 

VHL 

4,671 

OLA  30.94 

RAL  17.26 

RAO  6567.9 

VEL  11.967 

PTH  2.13 

VHP 

5. 

922 

OPA  5.60 

RAP  25.12 

ECC 

1.3591 

LNCH  ATMTH 

LNCH  TIME 

L-I  flME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

76.97 

23 

43  59 

3090 :67 

-20.00 

159.09 

247.96 

66.56 

24 

40 

50 

3290.7 

-23.00 

152.20 

103.03 

3 

15  10 

3223.5^ 

-20.79 

110.60 

247.95 

66.55 

4 

9 

2 

2625.9 

-23.79 

103.00 

76.97 

23 

43  59 

3090.67 

-20.00 

159.09 

247.96 

66.56 

24 

40 

50 

3290.7 

-23.00 

152.20 

103.03 

3 

15  10 

3223.92 

-20.79 

110.60 

247.95 

66.55 

4 

9 

2 

2623.9 

-23.79 

103.00 

110.00 

5 

52  50 

2732.26 

-31 .25 

77,21 

251 ,96 

75.39 

6 

30 

31 

21 32.3 

-32.94 

60.40 

110.00 

2 

9 25 

3430.33 

-11 .03 

120.95 

242.56 

57.44 

3 

6 

35 

2030.3 

-15.25 

114.30 

differential  CORRECTIONS 

MIO-COUNSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0592 

TRA* 

-1.6797 

TC3  .2694 

BAU  .0046 

SCT  2742.6  SCR 

193.7  SC3 

404.1 

ST  1405.7 

SR  160.3 

SS 

1710.0 

ROE  -.1302 

RRA 

.0310 

RC3  -.1072  FAU  .05105 

RRT 

.1420  RPF  - 

.1005  RTF  - 

.9599 

CRT  .0310 

CRS  .0093 

CST 

.9932 

FOE  2.5324 

FRA 

2.9005 

FC3-2.0254 

BSP  10060 

SCB  2749.4  R23 

.0295  R13  - 

.9599 

LSA  2272.4 

MSA  153.0 

SSA 

10.9 

BOE  1.0672 

BRA 

1.6000  BC3  .2900  FSP  -1509 

SCI  2742.7  SC2 

191,7  THA 

.50 

ELI  1491.6 

El2  00.0 

AlF 

5.14 

390 
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EARTH-VENU5  TRAJECTORIES  « VOL  4.  1968-69' 


launch  date  dec  6 1968 


flight  time  UZ.OO 


ARRIVAL  DATE  APR  27  1969 


heliocentric  conic 
RL  147.38  LAL  --DO  LOL  73.94 
RP  108.29  LAP  1.61  LOP  228.09 
RC  49.590  GL  22.55  GP  -2. 20 
PLANCTOCENTRIC  CONIC 
C3  20.912  VHL  4.573  DLA  31.61 
LNCH  AZMTH  LNCH  TIME  t-I  TIME 
75732  23  30  15  3916.70 

104.68  3 24  37  3177.41 

75.32  23  30  15  3916,70 

104.68  3 24  37  3177,41 

110.00  5 38  45  2761.13 

110.00  2 19  15  3380.98 

DIFFERENTIAL  CORRECTIONS 
TDE- 1.1209  TRA- 1.6861  TC3  .1983 
RDE  -.1065  RRA  .0318  RC3  -.1117 
FDE  2.8727  FRA  3.2628  FC3-2.1829 
BDE  1.1260  BRA  1.6864  BC3  .2276 

LAUNCH  DATE  DEC  6 1968 


DISTANCE  365.396 

VU  27,382  GAL  5.66  AZL  86.31  HCA  154.10  SMA  126.25 
VP  37.414  GAP  -7.62  AZP  93.32  TAL  155.05  TAP  309.14 
ZAL  50.06  ZAP  22.02  ETS  7,62  ZAE  162.32  ETE  332.18 


RAL  16.71 
INJ  LAT 
-21.51 
-21 .50 
-21  .51 
-21.50 
-30.74 
-12.82 

BAU  .0638 
FAU  .05273 
BSP  8705 
FSP  -1544 


RAD  6567.8  VEL  11.929  PTH  2.12 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 


162.18  246.92  66.26 

107.50  246.91  66.24 

162.18  246.92  66.26 

107.50  246.91  66.24 

79.31  250.60  74.25 

118.25  242.12  58.04 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2856.4  SGR 
RRT  .1061  RRF 
SOB  2861.7  R23 
$01  2856.5  S02 


VHP  5.605 
INJ  TIME 
24  35  32 
4 17  35 
24  35  32 
4 17  35 
6 24  46 
3 15  36 


ECC  .19353  INC  3.6899  VI  30.229 
RCA  101.82  APO  150.69  V2  34.994 
ZAC  120.29  ETC  166.97  CLP  -21.92 

DPA  5.65  RAP  26.10  ECC  1.3442 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3316.7  -24.53  154.55 

2577.4  -24.52  99.87 

3316.7  -24.53  154.55 

2577.4  -24.52  99.87 

2161.1  -32.59  70.58 

2781.0  -16.96  111.57 

ORBIT  DETERMINATION  ACCURACY 


174.4 

SG3 

546.3 

ST 

1509.4  SR 

134.2 

SS 

1677.6 

-.0470 

RTF 

-.9592 

CRT 

.8295  CRS 

.8830 

CST 

,9942 

.0555 

R13 

-.9592 

LSA 

2459.3  MSA 

146.4 

SSA 

10.5 

173.4 

THA 

.37 

ELI 

1593.3  Et2 

74,8 

ALF 

4.01 

144.00 

ARRIVAL 

DATE 

APR 

29  1969 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108,33  LAP  1.44  LOP  231.28 

RC  51.091  GL  23.59  GP  -2.64 

PLANETOCENTRIC  CONIC 


C3  20.120 

VHL 

4 

.486 

DLA  32.31 

RAL  16.11 

RAD  6567.8 

VEL  11.895 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

73.76 

23 

17 

16 

3940.60 

-22.21 

164.33 

245.91 

106.24 

3 

32 

50 

3133.05 

-22.20 

104.61 

245.91 

73.76 

23 

17 

16 

3940.60 

'22.21 

164.33 

245.91 

106.24 

3 

32 

50 

3135.05 

-22.20 

104.61 

245.91 

110.00 

5 

21 

57 

2798.02 

-50.03 

81.94 

249.19 

110.00 

2 

31 

t5 

3325.63 

-14.80 

115.17 

241 .83 

DIFFERENTIAL  CORRECTIONS 
TDE-1.1040  TRA-1.6117  TC3  .2667  BAU  .0781 

RDE  -.0781  RRA  .0580  RC3  -.1147  FAU  .05877 

FOE  3.1692  FRA  3.4783  FC3-2.5287  BSP  9146 

BDE  1.1067  BRA  1.6122  BC3  .2904  FSP  -1771 


DISTANCE  372,045 

VL  27.442  GAL  5.47  AZL  86.26  HCA  157.29  SMA  126,65 
VP  37,446  GAP  -7.04  A2P  93.45  TAL  155.16  TAP  312.45 
ZAL  50.52  ZAP  24.48  ETS  8.D2  ZAE  161.52  ETE  333.77 


TH  2.11  VHP  5.302 
INJ  AZMTH  INJ  TIME 
65.91  24  22  56 

65.90  4 25  5 

65.91  24  22  56 

65.90  4 25  5 

72.84  6 8 35 

58.63  3 26  41 

mid-course  EXECUTION  ACCURACY 
SGT  2824.7  SGR  154.4  SC3  605.8 
RRT  -.0542  RRF  .1210  RTF  -.9621 
SG6  2829.0  R23  -.0688  R13  .9621 


SGI  2824.8  SG2  154.2  THA  179.83 


ECC  .18877  INC  3.7378  VI  30.229 

RCA  102.74  APO  150.56  V2  34.980 

ZAC  121.15  ETC  167.17  CLP  -24.34 

DPA  5.55  RAP  26,99  ECC  1.3311 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3340.6  -25.27  156,68 

2535.0  -25.26  96.95 

3340.6  -25.27  156.60 

2535.0  -25.26  96.95 

2198.0  -32.08  73,33 

2725.6  -18.82  108.36 

ORBIT  DETERMINATION  ACCURACY 

ST  1588.3  SR  101.3  SS  1990.3 

CRT  .7963  CRS  .8556  CST  .9943 

LSA  2544.3  MSA  144.0  SSA  9.1 

ELI  1590.3  El2  61.2  AlF  2.91 


LAUNCH  DATE  DEC  6 1968 


Flight  time  146.oo 


ARRIVAL  DATE  MAY  I 1969 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108.38  LAP  1.27-LOP  234.47 

RC  52.697  GL  24.30  GP  -3.23 
PLANETOCENTRIC  CONIC 


VL  27.497  GAL 
VP  37.474  GAP 
ZAL  51  .02  ZAP 


C3  19.454 

VHL 

4.411 

DLA  33.05 

RAL  15,47 

RAD  6567.8 

VEL  11.867 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

72.19 

23 

4 32 

3964.07 

-22.92 

166.40 

244.97 

107.01 

3 

40  24 

3095.60 

-22.91 

101 .93 

244.96 

72.19 

23 

^ 32 

3964 .07 

-22.92 

166.48 

244.97 

107.81 

3 

40  24 

3095.60 

-22.91 

101 .93 

244.96 

IIO.OO 

5 

0 25 

2849.79 

-28.93 

85.58 

247.64 

110.00 

2 

47  38 

3257.07 

-17.15 

111.33 

241 .80 

differential  CORRECTIONS 
TDE-1.0971  TRA-1.5467  TC3  .3028 
RDE  -.0453  RRA  .0489  RC3  -.1220 
FDE  3.5327  FRA  3.7339  FC3-2.8793 


BOE  1.0980  BRA  1.5475  BC3 


LAUNCH  DATE  DEC  6 1968 


.3265 


BAU  .0849 
FAU  .06470 
BSP  9207 
FSP  -1990 


distance  378.675 

5.29  AZL  86.20  HOA  160.49  SMA  127.02 
-6.40  AZP  93.58  TAL  155.27  TAP  315.76 
27.11  ETS  8.57  ZAE  160.91  ETE  334.37 


65.49 

65.50 
65.49 
70.95 
59.97 

MID-COURSE  EXECUTION  ACCURACY 
SGT  2801.5  SGR  144.1  503  674.8 

RRT  -.3133  RRF  .3924  RTF  -.9639 
SOB  2805.2  R23  -.0944  R13  .9640 

SGI  2801.9  SC2  136.9  THA  179.07 


ECC  .18443  INC  3.8006  Vl  30.229 
RCA  103.59  APO  150.44  V2  34.967 
ZAC  121.09  ETC  167.40  CLP  -26.93 

DPA  5.25  RAP  27.78  ECC  1.3202 


INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

iNJ  2 LONG 

24  10  36 

3364 .1 

-26.02 

1 50 . 79 

4 32  0 

2495.6 

-26.01 

94 .25 

24  10  36 

3364 . 1 

'26.02 

150.79 

4 32  0 

2495.6 

-26.01 

9*. 25 

5 47  55 

2249.8 

-31 .25 

77.14 

3 41  56 

2657.9 

-21 .01 

104.33 

ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147 

.38 

LAL 

- .00 

LOL 

73.94 

VL 

27 . 546 

GAL 

RP 

108 

.42 

LAP 

1 .09 

LOP 

237.66 

VP 

37.490 

GAP 

RC 

54. 

398 

GL 

25.31 

GP 

-4.07 

ZAL 

51.57 

ZAP 

Flight  time  i48.oo 
DISTANCE  385.205 

5.14  AZL  06.11  HCA  163.68  SHA  127.35 
-5.94  AZP  93.73  TAL  155.39  TAP  319.08 
29.94  ETS  9.36  ZAE  160.48  ETE  333.85 


PLANETOCENTRIC  CONIC 


C3  10.925 

VHL  4 . 350 

DlA  33.09 

RAL  14.75 

RAD  6567.8 

VEL  11.845 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

70,55 

22  51  20 

3988.89 

-23.65 

168.77 

244.00 

109.45 

3 47  44 

3057.74 

-23.63 

99.37 

244.00 

70.55 

22  51  28 

3988.89 

-23.65 

160.77 

244.08 

109.45 

3 47  44 

3057.74 

-23.63 

99.37 

244.06 

IID.OO 

4 25  5 

2943 . 75 

-26.67 

91.95 

245.55 

110.00 

3 17  14 

3150.86 

-20.60 

105.04 

242.49 

INJ 


2.10  VHP  4.741 
AZMTH  INJ  TIME 
23  57  57 

4 


ST 

1596 

.3 

SR 

63 

.2 

SS 

2125.5 

CRT 

.6693 

CRS 

.74 

31 

CST 

.9944 

LSA 

2655 

.1 

MSA 

142 

.2 

SSA 

7.  7 

ELI 

1596 

.9 

El2 

46 

.9 

alf 

1 ,52 

ARRIVAL 

DATE 

MAY 

3 1969 

ECC 

.18048 

INC 

3.0869 

Vl 

30.229 

RCA 

104. 

36 

APO 

150. 

33 

V2 

34.954 

ZAC 

122. 

52 

ETC  . 

167  . 

98 

CLP 

-29.69 

DPA 

4. 

65 

RAP 

26. 

51 

ECC 

1.3115 

PO 

CST  TIM 

INJ 

2 lAT 

INJ 

2 LONG 

64.99 
64  .97 
64.99 
64.97 
67.79 
62.15 


30  42 
23  57  57 

4 30  42 

5 14  6 

4 9 


45 


differential  CORRECTIONS 
TDE-1.0901  TRA-1.4787  TC3  .3235  BAU  .0807 

ROE  -.0042  RRA  .0674  RC3  -.1355  FAU  .07108 

FOE  3.9640  FRA  4.0138  FC3-3.2517  BSP  9129 

BOE  1.0901  BRA  1.4803  BC3  .3500  FSP  -2228 


MID-COURSE  EXECUTION  ACCURACY 
SGT  2764.9  SGR  159.2  SG3  752.3 
RRT  -.6268  RRF  .7105  RTF  -.9650 
SGB  2769.5  R23  -.1340  R13  .9652 

SGI  2766.0  SG2  124.0  THA  177.93 


3308.9  -26.81  161.06 

2457.7  -26.00  91.66 

3388.9  -26.01  161 .06 

2457.7  -26.00  91.66 

2343.8  -29.44  03.86 

2550.9  -24.23  97.70 

CRBIT  DETERMINATION  ACCURACY 

ST  1599.0  SR  32.7  SS  2277.4 

CRT  -.2708  CRS  -.1763  CST  .9944 

LSA  2779.2  MSA  141.5  SSA  6.3 

ELI  1599.0  El2  31.4  AlF  179.67 


391 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69* 


LAUNCH  OATC  DEC  6 1968 


FLIGHT  TIME  150.00 


ARRIVAL  GATE  MAV  5 1969 


heliocentric  conic 

RL  147.38  LAL  -.00  LOL  73.94  VL  27.591  CAL 
RP  108.45  LAP  .91  LOP  240.85  VP  37.520  CAP 
RC  56.186  CL  26.52  CP  -5.33  7AL  52.22  7AP 
PLANETOCENTRIC  conic 


DISTANCE  391.873 

5.00  A7L  85.99  HCA  166.87  SMA  127.65  ECC  .17692  INC  4.0132  VI  30.229 
-5.41  A7P  93.91  TAL  155.51  TAP  322.39  RCA  105.07  APO  150,23  V2  34.942 
33.02  ETS  10.53  7AE  160.13  ETE  331.79  7AC  123.05  ETC  168.76  CLP  -32.64 


C3  18.562 

VHL  4.308 

OLA  34.^ 

RAl  13.90 

RAO  6567.8 

VCL  11.830 

PTH  2.10 

VHP  4.486 

OPA  3.58 

RAP  29.22 

ECC  1.3055 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CSt  TIN 

INJ  2 LAT 

INJ  2 LONG 

68.69 

22  37  3 

4017.88 

-24.44 

171.45 

243.27 

64.27 

23  44  1 

3417.9 

-27.69 

163.73 

111.31 

3 55  24 

3019.64 

-24.42 

96.79 

243.27 

64.26 

4 45  44 

2419.6 

-27.68 

89.07 

68.69 

22  37  3 

4017.88 

-24,44 

171.45 

243.27 

64.27 

23  44  1 

3417.9 

-27.69 

163.73 

111.31 

3 55  24 

3019.64 

-24.42 

96.79 

243.27 

64.26 

4 45  44 

2419.6 

-27.68 

89.07 

68.69 

22  37  3 

4017.88 

-24.44 

171.45 

243.27 

64.27 

23  44  1 

3417.9 

-27.69 

163.73 

111.31 

3 55  24 

3019.64 

-24.42 

96.79 

243.27 

64726 

4 45  44 

2419.6 

-27.68 

89.07 

differential  corrections 
TOE-I.0785  TRA-1.4016  TC3  .3373 
ROE  .0522  RRA  .0983  RC3  -.1598 
FOE  4,4783  FRA  4.3051  FC3-3.6392 
BOE  1.0798  BRA  1 .4050  BC3  .3732 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 


6AU  .0926 
FAU  .07803 
BSP  9046 
FSP  -2492 


RL 

147.38 

LAL 

-.00  LOL 

73.94 

VL 

27.631 

OAL 

4.87 

RP 

108.49 

LAP 

.73  LOP  244.03 

VP 

37,537 

CAP 

-4.89 

RC 

58.05) 

CL 

28.13  OP 

-7.41 

7AL 

53.05 

TAP 

36.46 

PLANETOCENTRIC  CONIC 

C3 

18.451 

VHL 

4.295  QUA 

36.26 

RAU 

12.80 

^AO 

6567,7 

MIO-COURSe  EXECUTION  ACCURACY 
SOT  2703.0  SCR  221.8  SC3  837.8 
RRT  -.8572  RRF  .9105  RTF  -.9659 
see  2712,1  R23  -.1832  R13  .9665 

SCI  2709.4  SC2  121,0  THA  176.06 

FtlCHT  TIME  152.00 


DISTANCE  398.441 

85.78  HCA  170.06  SMA  127.92  ECC 


ORBIT  determination  ACO^ACY 


LNCH  A7MTH  LNCH  TIME 


66.34  22  19  30 

113.66  4 4 10 

66.34  22  19  30 

113.66  4 4 10 

66.34  22  19  30 

113.66  4 4 JO 

DIFFERENTIAL  CORRECTIONS 
TOE-1. 0708  TRA-J.3J78  TC3  .3296 
ROE  .1409  RRA  .1521  RC3  -.2046 
FOE  5.1146  FRA  4.5863  FC3-3.9871 
BOE  1.0800  BRA  1.3266  6C3  .3880 


L-I  time 

4055.88 

2978.83 

4055.88 

2978.83 

4055.88 

2978.83 


INJ  LAT 

-25,36 

-25.35 

-25.36 

-25.35 

-25.36 

-25.^5 

BAU  .0957 
FAU  .08497 
BSP  8858 
FSP  -2768 


11.825  PTH  2.09  VHP  4.254 
INJ  LONG  RT  ASC  iNJ  ATMTH  INJ  TIME 


ST 

1588.1 

SR 

84.5 

SS 

2447.0 

CRT 

-.9864 

CRS 

-.9646 

CST 

.9944 

LSA 

29)5.0 

MSA 

142.4 

SSA 

4.8 

ELI 

1590.3 

EL2 

13.8 

alf 

177.00 

ARRIVAL 

DATE 

MAY 

7 1969 

ECC 

.17373 

INC 

4.2189 

VI 

30.229 

RCA 

105.70 

APO 

150.15 

V2 

34.929 

7AC 

123.54 

ETC 

1 70 . M 

CLP 

-35.80 

OPA 

1.67 

RAP 

50.05 

ECC 

1 .3037 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

174.97 

94.05 

174.97 

94.05 

174.97 

94.05 


242.56 

242.55 

242.56 

242.55 

242.56 
242.55 


63.17 

63.16 

63.17 

63.16 

63.17 
63.16 


23  27  6 
4 53  4B 
23  27  6 
4 53  48 
23  27  6 
4 53  48 


MIO-COURSE  EXECUTION  ACCURACY 
set  2621.5  SC8  359.9  SC3  929.9 
RRT  -.9187  RRT  .9793  RTF  -.9659 
see  2646.1  R23  -.2262  R13  .9675 

SCI  2642.3  SC2  141.1  THA  172.79 


3455.9  -28.75  167.25 

2378.8  -28-74  86.33 

3455.9  -28.75  167.25 

2378.8  -28,74  86.33 

3455.9  -28.75  167.25 

2378.8  -28.74  86.33 

ORBIT  DETERMINATION  ACCURACY 
St  1570.9  SR  202.6  SS  264  3 . 8 

CRT  -.9987  CRS  -.9981  CST  .9942 

LSA  3078.5  MSA  145.5  S5A  3.4 

ELI  1583.9  EL2  10.4  ALF  172.66 


LAUNCH  DATE  DEC  6 1968 


flight  time  154.00 


ARRIVAL  DATE  MAY  9 1969 


HELIOCENTRIC  CONK 


distance  404.987 


RL  147.38 

LAL 

-.00 

LOL  73.94 

VL  27.667 

OAL  4.76 

ATL  85.38 

HCA 

173.25 

SMA 

128.17 

ECC  .17088 

INC  4.6163 

VJ 

30.229 

RP  108.53 

LAP 

.54 

LOP  247.21 

VP  37.553 

GAP  -4.39 

ATP  94 . 58 

TAL 

155.74 

TAP 

328.98 

RCA  106.27 

APO  150.07 

V2 

34.917 

RC  59.985 

CL 

30.72 

OP  -11.44 

TAl  54.37 

TAP  40.55 

ETS  16.00 

TAE 

157.86 

ETE 

318.84 

TAC  124.12 

ETC  172.78 

CLP 

-39.17 

PLANETOCENTRIC  CONIC 

C3  18.871 

VHL 

4.344 

OLA  38.45 

RAL  11.04 

RAO  6567.8 

VEL  11.843 

PTH 

2.10 

VHP 

4.066 

OPA  -2.12 

RAP  31.45 

ECC 

1.3106 

LNCH  A7HTH 

LNCH  time 

L-I  TIIC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.82 

21 

54  22 

4114.27 

-26.59 

180.45 

241 .97 

61 .14 

23 

2 56 

3514.3 

-30.22 

172.76 

117.18 

4 

15  17 

2931 .01 

-26.58 

90.88 

241 .97 

61.13 

5 

4 8 

2531 .0 

-30.21 

83.19 

62.82 

21 

54  22 

4114.27 

-26.59 

180.45 

241.97 

6i.i4 

23 

Z 56 

3514.3 

-30.22 

172.76 

117,18 

4 

15  17 

2931 .01 

-26.56 

90.88 

241.^7 

61.13 

5 

4 8 

2331 .0 

-30.21 

83.19 

62.82 

21 

54  22 

4114.27 

-26.59 

180,45 

241.97 

61 .14 

23 

2 56 

3514.3 

-30.22 

172.76 

117.18 

4 

15  17 

2931 .01 

-26.58 

90.88 

241.97 

61.13 

5 

4 a 

2331 .0 

-30.21 

83.19 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE- 

-1.0795 

TRA- 

'1 .2207 

TC3 

.3011 

BAU 

.1058 

set  2514.5 

SCR 

648.0 

SC3 

1016.9 

ST 

1551.7 

SR 

433.4 

SS 

2877.2 

ROE 

.3137 

RRA 

.2550 

RC3  -.2919 

FAU 

.09090 

RRT  -.9441 

RRF 

.9960 

RTF 

-.9649 

CRT 

-.9942 

CRS- 

1.0000 

CST 

.9938 

FOE 

5.9367 

FRA 

4.7531 

FC3-4.1703 

BSP 

8718 

SC6  2596.7  R23 

-.2390 

RI3 

.9698 

LSA 

3294.0 

MSA 

152.4 

SSA 

2.0 

BOE 

1 .1242 

BRA 

I .2471 

8C3 

.4194 

FSP 

-3038 

SCI  2588.4 

SC2 

207.5 

THA 

166.24 

ELI 

1610.5 

El2 

44.9 

ALF 

164.47 

LAUNCH  DATE  DEC  6 1968 


Flight  time  156.oo 


ARRIVAL  DATE  MAY  JJ  1969 


HELIOCENTRIC  CONIC 


RL 

147.38 

LAL 

-.00 

LOL 

73.94 

VL 

27.699 

GAL 

RP 

108.57 

LAP 

.36 

LOP  250.39 

VP 

37.565 

GAP 

RC 

61 .981 

CL 

36.52 

GP 

-22.09 

TAL 

57.45 

TAP 

PLANETOCENTRIC  CONIC 

C3 

21 .354 

VHL 

4.621 

OLA 

43.32 

RAL 

6.80 

RAO 

DISTANCE  411.510 

4.66  ATL  84.28  HCA  176.43  SMA  128.38  ECC  .16837  INC  5.7167  VI  30.229 

-3.90  ATP  95.71  TAL  155.83  TAP  332-26  RCA  106.77  APO  150,00  V2  34.906 

47.00  ETS  24.70  7AE  150.39  ETC  303.86  7AC  124.98  ETC  180.19  CLP  -42.61 

RAO  6567,9  VEL  11.947  PTH  2.13  VHP  4.052  OPA  -12.02  RAP  35.42  ECC  1.3514 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.74 

21  5 59 

4231.35 

-28.48 

191.80 

24J.68 

55,87 

22  16  31 

3631  .4 

-32. 7i 

184.34 

124.26 

4 29  46 

28T2.81 

-28.47 

87.20 

241 .67 

55,86 

5 17  39 

2272.8 

-32.73 

79.75 

55-74 

21  5 59 

4231.35 

-28,48 

191 .80 

241.68 

55,87 

22  16  31 

5631  .4 

-32.74 

184.34 

124-26 

4 29  46 

2872.81 

-28.47 

87.20 

241 .67 

55.86 

5 17  39 

2272.8 

-32.73 

79.75 

55.74 

21  5 59 

4231.35 

-28.48 

191 .80 

241,68 

55,87 

22  16  31 

3631 .4 

-32.74 

184.34 

124.26 

4 29  46 

2872.81 

-28.47 

87.20 

241 .67 

55.86 

5 17  39 

2272,8 

-32.73 

79.75 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE- 

■1.1980 

TRA-1.1025 

TC3 

.2275 

BAU 

.I486 

set  2404.3  SCR 

1401 .3 

SC3 

1026.7 

ST 

1588.8 

SR 

1068.3 

SS 

3157.8 

ROE 

.8375 

RRA 

.4905 

RC3  -.4681 

FAU 

.08716 

RRT  -.9508  RRT 

.9992 

RTF 

-.9623 

CRT 

-.9921 

CRS 

-.9999 

CST 

.9933 

FOE 

7.0525 

FRA 

4.3150 

rC3-3,5339 

BSP 

9133 

sea  2782.8  R23 

-.1962 

R13 

.9805 

LSA 

3689.1 

MSA 

167,6 

■SSA 

.8 

BOE 

1.4628 

BRA 

2.2066 

BC3 

.5205 

FSP 

-3062 

SCI  2756.9  SC2 

378.6 

THA 

150.39 

ELI 

1911. 3 

EL2 

111,6 

ALF 

146.16 

392 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  DEC  6 1968 


flight  time  158.00 


ARRIVAL  DATE  MAV  13  1969 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  '.00  LOL  73.94 
RP  108.60  LAP  .17  LOP  253.57 
RC  64.032  GL  63.74  CP  '79.48 
planetocentric  conic 
C3  157.799  VHL  12.562  OLA  58.61 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
36.27  17  23  46  4842.10 

143.73  2 52  30  3190.00 

36.27  17  23  46  4842.10 

143.73  2 52  30  3190.00 

36.27  17  23  46  4842,10 

143.73  2 52  30  3190.00 

DIFFERENTIAL  CORRECTIONS 
TO-10.3447  TRA  -.3729  TC3  '.2468 
ROE'1.1049  RRA  -.6410  RC3  -.0351 
FOE  3.7069  FRA  .0912  FC3  .0905 
B0E10.4035  BRA  .7416  6C3  .2493 

LAUNCH  DATE  DEC  6 1968 
HELIOCENTRIC  CONIC 


VL  27.726 
VP  37.575 
7AL  78.75 

RAL  326.75 
INJ  LAT 
'10,60 
'10.59 
'10.60 
-10.59 
'10.60 
-10.59 

BAU  . 5260 
FAU- .01650 
8SP  6530 
FSP  '202 


GAL 

GAP 

ZAP 


DISTANCE  417.985 

4.58  A7L  65.95  HCA  179.59  SMA  128.58  ECC  .16622  INC24.0453  VI  30.229 
-3.43  A7P  114.05  TAL  155.88  TAP  335.47  RCA  107.21  APO  149.95  V2  34.894 
79.52  ET5  103.75  ZAE  92.72  ETE  343.71  7AC  114.28  ETC  270.91  CLP  '4.75 


RAO  6570.7 
INJ  LONG 

233.47 
98.77 

233.47 
98.77 

233.47 

98.77 


VEL  16.707  PTH  2.90  VHP  13.462 
INJ  RT  ASC  INJ  A7MTM 


DPA  '55.96  RAP  89.04  ECC  3.5970 


RL 

147.38 

LAL 

'.00 

LOL 

73.94 

VL 

27.751 

GAL 

RP 

108.64 

LAP 

-.02 

LOP  256.74 

VP 

37.583 

CAP 

RC 

66.131 

GL 

3.32 

CP 

30.08 

ZAL 

48.80  ZAP 

230.20  32.00 

230.18  32.00 

230.20  32.00 

230.18  32.00 

230.20  32.00 

230.18  32.00 

MIO-COURSE  EXECUTION  ACCURACY 

SOT  4770.1  SCR  759.5  S03  147.6 

RRT  ,7221  RRF  -.7069  RTF  -.9998 

see  4830.2  R23  .0342  R13  -.9994 

SCI  4801.9  SC2  522.0  TMA  6.64 

flight  TIME  160.00 

DISTANCE  424.502 

4.50  AZL  89.58  HCA  182.80  SMA  128.75 

-2.95  A7P  90.42  TAL  155.97  TAP  338.77 

56.74  ETS  340.12  ZAE  150.78  ETE  68.38 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

18  44  28 

4242.1 

-17.35 

229.46 

3 45  40 

2590.0 

-17.34 

94 .76 

18  44  28 

4242.1 

'17.35 

229.46 

3 45  40 

2590.0 

'17.34 

94,76 

18  44  28 

4242.1 

'17.35 

229.46 

3 45  40 

2590.0 

'17.34 

’94.76 

ORBIT  DETERMINATION  ACCURACY 


VHL  3.528 

OLA  13.58 

RAL  24 .05 

RAO  6567.5 

VEL  11.569 

PTH  2.02 

VHP 

3.884 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

6 11  26 

2543.00 

'25.95 

63.39 

241 .97 

101.76 

€ 

53  49 

21  41  59 

4315.30 

3.75 

178.42 

237.68 

6]  .91 

22 

53  54 

7 39  54 

2257,68 

-27,02 

42.14 

241.70 

103.30 

8 

17  32 

22  56  11 

4075.86 

4.71 

160.28 

237.15 

60.45 

24 

4 7 

9 4 9 

1994.04 

-29.83 

21.24 

240.82 

107.52 

9 

37  25 

23  48  25 

3912.26 

7,20 

146.34 

235.61 

56.49 

24 

53  38 

PLANETOCENTRIC  CONIC 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TDE  -.4312  TRA-1.0009  TC3  .2629 

ROE  -.4865  RRA-1.1569  RC3  1.2969 

FOE  2.8300  FRA  6.4252  FC3-7.3495 

BOE  .6501  BRA  1.5298  BC3  1 .3232 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108.67  LAP  -.21  LOP  259.91 

RC  68.274  CL  15.47  GP  15.78 

Planetocentric  conic 
C3  13.187  VHL  3.631  OLA  24.76 
LNCH  A/MTH  LNCH  TIME  L- I TIME 
90.00  3 42  37  3030.39 

23  30  23  3852.69 


BAU  .2202 
FAU  .10567 
BSP  9695 
FSP  -3445 


VL  27.772  CAL 
VP  37,589  CAP 
ZAL  48.85  ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1822.4  SCR  2279.9  SC3  1103.9 
RRT  ,9520  RRF  -.9999  RTF  -.9505 
see  2918.7  R23  -.1244  RJ3  -.9921 
SCI  2885.2  SC2  440.9  THA  51.67 

flight  TIME  162.00 
DISTANCE  430.959 

4.44  AZL  88.00  HCA  185.98  SMA  128.89 

-2.50  AZP  91.99  TAL  156.00  TAP  34J .97 

57.14  ETS  351.62  7AE  164.34  ETE  58.36 


90.00 
100.00 
100.00 
110.00 
no. 00 

differential  CORRECTIONS 


5 25  57  2697.19 
0 33  40  3661  .12 
7 16  25  2351 .59 
0 59  4J  3579.48 


RAL  18.98 
INJ  LAT 
-27,81 
'10,93 
-29.73 
'9.21 
-34.12 
'5.46 


TC3 

,1084 

BAU 

.1225 

RC3 

.6865 

FAU 

.13475 

FC3-8.8469 

BSP 

7009 

BC3 

.6950 

FSP 

'4470 

RAO  6567.5  VEL  11.601  PTH  2.03  VHP  3.359 
INJ  LONG  INJ  RT  Ak  INJ  A7MTH  INJ  TIME 
98.64  241.95  84.41  4 33  7 

152.36  236.86  63.72  24  34  36 

74.29  242.11  86,77  6 10  55 

137.38  235.96  61.44  1 34  41 

48.09  242.16  92.27  7 55  37 

128.91  233.67  56.20  1 59  21 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1569.3  SCR  1322.5  SC3  1467.9 
RRT  .9421  RRF  -.9991  RTF  -.9379 
see  2052.3  R23  -.2093  R13  -.9770 
SCI  2023.2  SC2  344.1  THA  39.83 


ST 

4719.4 

SR 

531  .4 

SS 

1966.7 

CRT 

.9548 

CRS 

.9529 

CST 

1 .0000 

LSA 

5137.9  MSA 

158.1 

SSA 

.7 

ELI 

4746.6 

El2 

157.0 

alf 

6.14 

ARRIVAL 

DATE 

MAY 

15  1969 

ECC 

.16428 

INC 

.4317 

VI 

30.229 

RCA 

107.60 

APO 

149.90 

V2 

34.883 

ZAC 

107.74 

ETC 

153.53 

CLP 

'50.67 

OPA 

34.85 

RAP 

11.20 

ECC 

1 .2048 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1943.0 

- 

24.06 

55.23 

3715.3 

-.03 

I7l .78 

1657.7 

- 

24.92 

33.97 

3475.9 

,74 

153.75 

1394,0 

- 

27.15 

13.08 

3312.3 

2.75 

140.08 

ORBIT  DETERMINATION  ACCURACY 

ST 

861 .4 

SR 

980.5 

5S 

1883.7 

CRT 

.9997  CRS 

.9998 

CST 

.9997 

LSA 

2291.5 

MSA 

20.6 

SSA 

15.8 

Eli 

'1305  . O'  EL2 

15.8 

alf 

48.70 

ARRIVAL 

DATE 

MAY 

17  1969 

ECC 

.16269 

INC 

2.0045 

VI 

30.229 

RCA 

107.92 

APO 

149.86 

V2 

34  .873 

ZAC 

112.53 

ETC 

158.95 

CLP 

'55.68 

OPA 

21  .32 

RAP 

16.80 

ECC 

1 .2170 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2430.4 

- 

28.29 

90.00 

3252.7 

- 

14.38 

145.37 

2097.2 

- 

29.86 

65.49 

3061 .1 

- 

12.96 

130,59 

1751 .6 

- 

’33.43 

38.91 

2979.5 


'9.87 


122.58 


ORBIT  DETERMINATION  ACCURACY 


ST 

799.4 

SR 

679.9 

SS 

2681  .6 

CRT 

.9975 

CRS 

.9991 

CST 

.9937 

LSA 

2878-3 

MSA 

88.6 

SSA 

5.1 

Eli 

1048.8 

EL2 

36.6 

ALF 

40.37 

LAUNCH  DATE  DEC  6 1968 
HELIOCENTRIC  CONIC 

RL  147.38  LAL  '.00  LOL  73,94  VL  27.790  CAL 
RP  108.70  LAP  '.40  LOP  263.08  VP  37.592  CAP 
RC  70.456  CL  19.09  CP  10.92  7AL  49.92  ZAP 


flight  TIME  164.00 

DISTANCE  437.396 
4.40  AZL  87.51  HCA  189.15  SMA 
'2.05  AZP  92.46  TAL  156,00  TAP 
61.21  ETS  355.93  ZAE  169.67  ETE 


C3  13.554 

VHL 

3.682 

OLA  28.04 

RAL  17.27 

RAO  6567.5  VEL  11.616 

PTH  2.04 

VHP  3. 

.157 

LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

2 

6 24 

3334.62 

-23.95 

120.02  240.48 

74.42 

3 1 

58 

90.00 

0 

56  52 

3560.40 

'19.04 

134.74  238.72 

68.64 

1 56 

12 

100.00 

4 

21  9 

2900.22 

'28.03 

89.12  241.54 

79.16 

5 9 

29 

100.00 

1 

24  48 

3470.04 

'15.20 

126.35  236.95 

63.95 

2 22 

38 

no. 00 

6 

34  13 

2483.73 

'33.99 

58.40  242,44 

86.18 

7 15 

36 

no  .00 

1 

28  14 

3459.29 

-9,97 

122.51  233.92 

57.13 

2 25 

53 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE  -.3389 

TRA 

'.6455 

TC3  '.0425 

BAU  .0894 

SCT  1254.7  SCR 

965.3  SC3  1655,4 

ROE  '.2855 

RRA 

'.4406 

RC3  -4915 

FAU  .14956 

RRT  .9140  RRF  - 

.9967  RTF  - 

.9068 

FOE  6.5341 

FRA 

8.3011 

FC3'9.5525 

BSP  5583 

see  1583.1  R23  - 

.2714  R13  - 

.9590 

BOE  .4431 

BRA 

.7815 

BC3  .4933 

FSP  '5044 

SCI  1551.1  SC2 

316.8  THA 

36.91 

ARRIVAL 

DATE 

HAY 

19 

1969 

ECC 

.16138 

INC 

2.4897 

VI 

30 

.229 

RCA 

108 

.20 

APO 

149.84 

V2 

34 

.862 

ZAC 

112 

.74 

ETC 

161 .39 

CLP 

'60.63 

OPA 

16 

-19 

RAP 

17.30 

ECC 

1 . 

2231 

PO  CST 

TIM 

INJ 

1 2 LAT 

INJ 

2 

LONG 

2734 

.6 

' 

25.86 

1 

[11 

.87 

2960.4 

2300.2 
2870.0 
1883.7 

2859.3 


'21 .78 
-29.24 
'18.58 
'34.15 
-14.23 


127.14 

80.52 

119.19 

48.15 

116.00 


ORBIT  determination  ACCURACY 


ST 

628.2 

SR 

501 .8 

SS 

3022.1 

CRT 

.9955 

CRS 

.9972 

CST 

.9859 

LSA 

3125.4 

MSA 

108.4 

SSA 

5.5 

ELI 

803.2 

El2 

37.0 

alf 

38.59 

393 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAU»*CH  CATE  cec  € 1968  fLUiHT  TIME  166.(50  A(?<?IVAt  CATE  MAV'  1969 

heliocentric  COWIC  CISTANCE  443.811 

ftl  147.38  lAl  -.00  lOl  73.94  VL  27.809  Ul  4.37  a7l  87.27  MCA  192.33  SHA  129.12  ECC  .16033  InC  2.7266  vi  30.229 

ffP  108.73  LAP  -.58  lOP  266.25  VP  37.594  CAP  -1.61  A7P  92.66  TAl  159.97  TAP  348.30  PCa  108.42  APO  149.82  V2  34.853 

PC  72.672  CL  20.89  CP  8.49  /Al  50.48  7aP  66-10  ET5  358.11  2A£  J73.05  ET£  70.44  2AC  111.70  ETC  162.83  ClP  -65.81 

planetocentpic  conic 

C3  13.729  VHL  3.705  ClA  29.64  PAl  16.42  P4C  6567.9  VEl  11.624  PTm  2.04  VHP  3.020  CPA  13.16  PAP  16.48  ECC  1 .2259 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

iNJ  2 long 

80.85 

0 13  31 

3691  .54 

-22.59 

145.79 

239.44 

70.29 

1 15  2 

3091 .5 

-25.08 

137.89 

99.15 

2 42  58 

3209.08 

-22.58 

110.33 

239.44 

70.27 

3 36  27 

2609-1 

-25.07 

102.44 

100.00 

3 22  7 

308  3.87 

-25.01 

101.92 

240.32 

73.08 

4 13  31 

2483.9 

-27.09 

93.74 

100.00 

2 17  2 

3291 .99 

-20.21 

115.50 

238.45 

67.49 

3 11  54 

2692.0 

-23.08 

107.89 

110.00 

6 9 49 

2558.24 

-33.51 

64.16 

242.40 

82.80 

6 52  27 

1958.2 

-34.14 

54.97 

llO.OO 

1 45  50 

3390.38 

-12.49 

118.76 

234.30 

57.92 

2 42  20 

2790.4 

-16.63 

112.11 

CIFEEPENTIAl  CCI7PECTION5  MIC-ODUP^  E«CUTI0N  ACCURACY  CRBIT  CETEPMINATION  ACCOPACV 

TCE  -.2067  TPA  -.4691  TC3  -.2118  6AU  .0835  SCT  907.4  SCP  775.6  SC3  1800.5  5T  406.0  SP  388.7  55  3233.9 

POE  -.2195  PPA  -.3544  PC3  .4024  PAU  .16184  ««T  .8393  «PT  -.9916  PTF  -.8227  CPT  .9872  CPS  .9929  CST  .9619 

rCE  7.4151  rPA  8.8082  rc-l0.205l  BSP  4323  SCB  1193. 7 P23  -.3421  Pl3  -.9308  lSA  3280.3  MSA  1I8.7  SSA  6.3 

BCE  .3019  BPA  .5879  BC3  .4947  FSP  -9543  SCI  11 44. 9 SC2  338.0  THA  39.66  ElI  560.3  El2  44  .9  AlF  4 3.73 

UUNCH  DATE  DEC  6 1968  FlIGHT  TI>C  168.00  APPIVAL  CATE  MAr  23  1969 


HElIOCEnTPIC  conic  CISTANCE  450.204 


Rl  147.38 

LAL 

-.00 

LOL  73.94 

VL  27,817 

CAL  4.36 

ATL  87.13 

HCA 

195.50 

SMA 

129.21 

ECC  .15955 

INC  2.8680 

VI 

30.229 

I 

RP  108.76 

LAP 

-.77 

LOP  269.42 

VP  37.595 

CAP  -1.18 

ATP  92.76 

TAL 

155.92 

TAP 

351.41 

RCA  108.59 

APO  149.82 

V2 

34.84i 

RC  74.919 

Cl 

21.91 

CP  7.02 

TAl  50.80 

TAP  71.39 

ETS  359.42 

TAE 

174.63 

ETE 

102.46 

TAC  110.05 

ETC  163.82 

CLP 

-71 .24 

plapvetocentpic  conic 

- 

C3  13.837 

VHL 

3.720  OLA  30.61 

pal  15.95 

PAO  6567.5 

VEL  11.629 

PTH 

2.04 

VHP 

2.918 

CPA  10.89 

RAP  15.03 

ECC 

1 .2277 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  ti^c 

INJ  LAT 

INJ  LONC 

INJ  PT  ASC 

fNJ  ATMTH 

iNJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

77.86 

23 

45  12 

3764.93 

-23.26 

151.52 

239.37 

69.52 

24 

47  57 

3164.9 

-25.83 

143.61 

102.14 

3 

3 34 

3139.12 

-23.25 

105.39 

239.36 

69.51 

3 

55  54 

2539.1 

-25.83 

97,48 

1 

77.86 

23 

45  12 

3764.93 

-23.26 

151.52 

239.37 

69.52 

24 

47  57 

3164.9 

-25.83 

143.61 

= 

102.14 

3 

3 34 

3139.12 

-23.25 

105.39 

239.36 

69.51 

3 

55  54 

2539.1 

-25.83 

97.48 

ilO.OO 

5 

53  16 

2608.73 

-33.01 

68.01 

242.32 

80.57 

6 

56  45 

2008.7 

-33.96 

58.90 

1 

110.00 

1 

58  36 

3343.31 

-14. 17 

116.16 

234.71 

58.56 

2 

54  19 

2743.3 

'18.25 

109.40 

OIFFEPENTIAL  C0PPECTI0M5  MI0-C0UP9C  EXECUTION  ACCURACY  OPBJT  CETEPMINA TION  ACCUPACV 

TOE  -.0472  TPA  -.2815  TC3  -.4041  BAU  .0991  SCT  591.2  SCP  653.1  SC3  1916.5  ST  168.0  SP  305.9  SS  3377.5 

POE  -.1685  PPA  -.3012  PC3  .3520  FAU  .17259  PPT  .5484  PPT  -.9826  PTF  -.5192  CPT  .8415  CPS  .9841  CST  .7337 

FOE  8.0807  FPA  9.2254  FC-10.7981  BSP  3067  SC6  880.9  P23  -.4222  P13  -.8875  LSA  3393.1  MSA  125.9  SSA  7.0 

BOC  .1750  BPA  .4123  BC3  .5359  FSP  -5991  SCI  776.7  SC2  415.7  THA  50.15  ElI  339.2  El2  81  .8  AlF  63.54 


LAUNCH  DATE  DEC  6 1968  FLIGHT  TIME  170.00  ARRIVAL  DATE  HAY  25  1969 


HELIOCENTRIC  CONIC  DISTANCE  456.576 


PL  147.38 

LAL 

-.00 

LOL  73.94 

VL  27.826 

04L  4.36 

ATL  87.04 

HCA 

198.67 

SMA 

129.27 

ECC  ,15902 

INC  2.9618 

VI 

30.229 

RP  108.78 

LAP 

-.95 

LOP  272.59 

VP  37.594 

GAP  -.75 

ATP  92.81 

TAl 

155.82 

TAP 

354.49 

RCA  108.72 

APO  149,83 

V2 

34 .835 

RC  77.194 

GL 

22.59 

CP  6.01 

TAl  50.96 

Tap  76.93 

ETS  .27 

TAE 

173.41 

ETE 

138.36 

7 AC  108.04 

ETC  164.56 

CL 

-76.86 

PLANETOCENTRIC  CONIC 

C3  13.929 

VHL 

3.732  OLA  31.26 

RAL  15.70 

R40  6567.5 

VEL  11.632 

PTH 

2,04 

VHP 

2.845 

CPA  8.96 

RAP  13.21 

ECC 

1 .2292 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

I TIME 

Pb  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

76.16 

23 

32  2 

3804.79 

-23.70 

154.70 

239.41 

68.99 

24 

35  27 

3204  .8 

-26.34 

146.78 

103.84 

3 

14  44 

3102.16 

-23.69 

102.79 

239.41 

68.98 

4 

6 26 

2502.2 

-26.33 

94.87 

76.16 

23 

32  2 

3804.79 

-23.70 

154.70 

239.41 

68.99 

24 

35  27 

3204.8 

-26.34 

146.78 

103.84 

3 

14  44 

3102.16 

-23.69 

102.79 

239.41 

68.96 

4 

6 26 

2502.2 

-26.33 

94  .87 

110.00 

5 

41  9 

2646.58 

-32.55 

70.87- 

242.30 

78.94 

6 

25  16 

2046.6 

-33.73 

6]  .84 

110.00 

2 

8 43 

3308.37 

-15.40 

114.20 

235.14 

59.10 

3 

3 51 

2708.4 

-19.39 

107.35 

OIFFEPENTIAL  C^^CtfONS  ” MiO-COUPSE  EXECUTION  ACCUP4CV  ORBIT  CETEPMINATION  ACCUPACT 

TOE  .1327  TPA  -.0831  TC3  -.6188  BAU  .1295  SCT  526.4  SCP  564.6  SC3  2004.0  ST  209.0  SP  240.3  SS  3476.1 

POE  -.1261  PPA  -.2642  PCS  .3175  FAU  .18050  PRT  -.2626  PPF  -.9679  PTF  .3267  CRT  -.6597  CPS  .9659  CST  -.8307 

FOE  8.5796  FPA  9.5532  rC-11. 2186  BSP  1957  SOB  77J  .9  P23  .4216  P13  -.8745  LSA  3488.2  MSA  131-7  SSA  7.7 

BOE  .1830  BPA  .2770  6C3  .6955  PSP  -6341  SCI  615.4  SC2  466.0  THA  127.53  ELI  290.9  EL2  129.8  AlF  129.00 

LAUNCH  DATE “ DEC  6 1968  FLIGHT  TIME  172,00  APPIVAL  DATE  MAV  27  1969 

heliocentric  CONIC  DISTANCE  462.926 

Pl  147.38  LAL  -.00  LOL  73.94  VL  27.834  CAL  4.37  A2l  86.97  HCA  201 .84  SMA  129.32  ECC  .15872  INC  3.0292  VI  30.229 

PP  108.81  LAP  -1.13  LOP  275.75  VP  37.592  CAP  -,34  ATP  92.81  TAL  155.69  TAP  357,53  RCA  108.80  APO  149.85  V2  34.827 

RC  79.493  Cl  23.05  CP  5.25  7AL  5l  .00  TAP  82.63  ETS  .85  TAE  170.36  ETE  157.11  TAC  105.81  ETC  165.12  ClP  -82.60 

PlANETOCENTPIC  CONIC 


C3  14.029 

VHL 

3.745 

OLA  31.73  RAL  15.60 

RAO  6567.6  VEL  11.637 

PTH  2.04 

VHP 

2. 

799 

DPA  7,21 

RAP  11.17 

ECC 

I .2309 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.04 

23 

23  52 

3850.80 

-24.00 

156.79 

239>57 

68.59 

24 

27 

43 

3230.8 

-26.69 

148.87 

104.96 

3 

22  8 

3079.28 

-23.99 

101.19 

239.57 

68.58 

4 

13 

28 

2479.3 

-26.68 

93.27 

75.04 

23 

23  52 

3830.80 

-24.00 

156.79 

239.57 

68.59 

24 

27 

43 

3230.8 

-26.69 

148.87 

104.96 

3 

22  8 

3079.28 

-23.99 

101.19 

239.57 

68.58 

4 

13 

28 

2479.3 

-26.68 

93.27 

IlO.OO 

5 

31  57 

2676.69 

-32.14 

73.12 

242.37 

77.66 

6 

16 

34 

2076.7 

-33.50 

64.16 

IlO.OO 

2 

17  9 

3281.39 

-16.34 

112.67 

235.61 

59.55 

3 

11 

51 

2681 .4 

-20.26 

105.74 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  determination  accupacv 

TOE  .3268 

TRA 

.1238 

TC3  -.8494 

BAU  .1685 

SOT 

839.3  SCP 

495.9  SC3  2056.6 

ST  504.8 

SP  186.0 

SS 

3528.3 

ROE  -.0886 

RRA 

-.2357 

PC3  .2918 

FAU  .18565 

RRT 

-.7238  RRF  - 

.9453  PTF 

.8094 

CPT  -.8135 

CRS  .9268 

CST 

-.9720 

FOE  8-8951 

FRA 

9.7539  FC-11 .4568 

BSP  1732 

SOB 

974.9  R23 

-3807  P13  - 

.8841 

LSA  3566.4 

MSA  136.7 

SSA 

8.3 

BOE  .3386 

BRA 

.2663 

BC3  .8982  FSP  -6593 

SCI 

924.0  SC2 

310.8  THA  153.63 

ELI  527.9 

EL2  103.4 

ALP 

162.63 
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LAUNCH  CATE  DEC  6 1968 


Flight  time  ita.oo 


ARRIVAL  CATE  MAT  29  1969 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  '•00  LOL  73.94 

RP  108.83  LAP  -1.30  LOP  278.92 

RC  81 .813  CL  23.36  CP  4.65 

planetocentric  conk 


DISTANCE  469.254 

VL  27,838  CAL  4.39  A7t  86.92  MCA  205.01  SMA  129.36  ECC  .15867  INC  3.0801  VI  30.229 

VP  37.589  GAP  .07  A7P  92.79  TAU  155.53  TAP  .53  RCA  108.83  APO  149.88  V2  34 .820 

7AL  50.95  7AP  88.38  ETS  1.26  7A£  166.64  ETE  165.80  7AC  103.48  ETC  165.55  ClP  -88.37 


C3  14.149 

VHL  3.761 

OLA  32.08 

RAL  15.63 

RAO  6567.6 

VEL  11.642 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

74.25 

23  18  35 

3849.54 

-24.20 

158.31 

239.84 

105.75 

3 27  39 

3064,30 

-24.19 

100.14 

239.83 

74.25 

23  18  35 

3849.54 

-24.20 

158.31 

239.84 

105.75 

3 27  39 

3064.30 

-24.19 

100.14 

239.83 

110.00 

5 24  55 

2701.51 

-31 .76 

74.96 

242.54 

110.00 

2 24  25 

3260.33 

-17.06 

111.47 

236.14 

differential  corrections 
TDE  .5296  TRA  .3362  TC3-1 .0888 
ROE  -.0549  RRA  -.2130  RC3  .2705 
FOE  9.0433  FRA  9.8319  FC-11.4362 
60E  .5325  8RA  .3960  6C3  1.1219 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 
RP  108.85  LAP  -1.47  LOP  282.08 
RC  84.153  CL  23.55  CP  4.16 
PLANETOCENTRIC  CONIC 


6AU  .2122 
FAU  .18690 
6SP  2781 
FSP  -6700 


VL  27.841 
VP  37.585 
7AL  50.82 


TH  2.04  VHP 
INJ  A7MTH 
68.27 
68.26 
68.27 
68.26 
76.64 
59.92 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1298.9  SOR  441.7  SC3  2074.0 
RRT  -.8116  RRF  -.9123  RTF  .9251 
see  1371.9  R23  .2272  R13  -.9384 

SCI  1349.2  SG2  248.4  TNA  164.02 

flight  time  176.00 

DISTANCE  475.561 

CAL  4.43  47L  86.88  HCA  208.17  SMA 

GAP  .48  ATP  92.75  TAL  155.32  TAP 

7AP  . 94.10  ETS  1.55  7AE  162,71  ETE 


2.779  OPA  5.59  RAP  9.04  ECC  1 .2329 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  22  45 

3249.5 

-26.94 

1 50 . 39 

4 18  43 

2464.5 

-26.93 

92.22 

24  22  45 

3249.5 

-26.94 

150.39 

4 18  43 

2464.3 

-26.93 

92.22 

6 9 56 

2101.5 

-33.27 

66.06 

3 18  46 

2660.3 

-20.93 

104.48 

0R6IT  DETERMINATION  ACCURACV 


C3  14.297 

VHL 

3.781 

OLA  32.35 

RAL  15.76 

RAO  6567. 

6 VEL  11.648 

PTH  2.04 

VHP  2. 

.784 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

73.67 

23 

15  16 

3863.82 

-24,34 

159.46 

240.21 

68.00 

24  19 

40 

106.33 

3 

32  1 

3054.61 

-24.32 

99.45 

240.21 

67.99 

4 22 

56 

73.67 

23 

15  16 

3863.82 

-24.34 

159.46 

240.21 

68.00 

24  19 

40 

106.33 

3 

32  1 

3054.61 

-24.32 

99.45 

240.21 

67.99 

4 22 

56 

110.00 

5 

19  37 

2722.36 

-31 .42 

76.49 

242.83 

75.79 

6 5 

0 

110.00 

2 

30  47 

3244 .07 

-17.62 

110.53 

236.73 

60.22 

3 24 

51 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

TOE  .7346 

TRA 

.5498 

TC3-1.3275 

BAU  .2583 

SCT 

1794.3  SCR 

398.6  SC3  2051 .2 

ROE  -.0236 

RRA 

-.1937 

RC3  .2537 

FAU  .18586 

RRT 

-.8043  RRF  - 

.8661  RTF 

.9613 

FOE  8.9904 

FRA 

9.7461 

re-1 1.2545 

BSP  4289 

SOB 

1838.0  R23 

.1341  R13  - 

.9647 

BOE  .7350 

BRA 

.5829 

BC3  1.3515 

FSP  -6735 

SCI 

1823.1  SC2 

233.1  THA  169.70 

ST  827.2 

SR 

142.2 

SS 

3544.4 

CRT  -.7517 

CRS 

.8395 

CST 

-.9892 

LSA  3639.7 

MSA 

141  .2 

SSA 

8.8 

ELI  834.2 

EL2 

93.0 

alf 

172.54 

ARRIVAL 

DATE 

MAV 

31  1969 

ECC  .15884 

INC 

3.1203 

VI 

30.229 

RCA  108.83 

APO 

149.93 

V2 

34.813 

7AC  101.15 

ETC 

165.86 

CLP 

-94.11 

OPA  4.08 

RAP 

6.91 

ECC 

1 .2353 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3263.8 

- 

27.10 

151  .54 

2454.6 

- 

27.09 

91  .54 

3263.8 

’27.10 

151  .54 

2454.6 

- 

27.09 

91  .54 

2122.4 

- 

’33.05 

67.65 

2644.1 


-21 .44 


103.49 


ORBIT  DETERMINATION  ACCURACV 


LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108.87  LAP  -1.64  LOP  285.24 

RC  86.508  CL  23.65  CP  3.74 

Planetocentric  conic 


VL  27.842  CAL 
VP  37.580  CAP 
7AL  50.61  7AP 


C3  14.478 

VHL  3.805 

OLA  32.55 

RAL  15.99 

RAD  6567.6 

VEL  11.656 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

73.24 

23  13  23 

3875.30 

-24.41 

160.37 

240.70 

106.76 

3 35  43 

3048 . 70 

-24 . 39 

99.03 

240.69 

73.24 

23  13  23 

3875.30 

-24.41 

160,37 

240.70 

106.76 

3 35  43 

3048 . 70 

-24.39 

99,03 

240.69 

110.00 

5 15  50 

2740.00 

-31 .12 

77.78 

243.25 

110.00 

2 36  22 

3232.00 

-18.02 

109.83 

237.38 

DIFFERENTIAL  CORRECTIONS 
TOE  .9367  TRA  .7617  TC3-1 .5582  BAU  .3051 

ROE  .0051  RRA  -.1777  RC3  .2394  FAU  ,18154 

FOE  8.7854  FRA  9,5391  fC'lO,655B  BSP  5899 

BOE  .9367  BRA  .7821  BC3  1.5765  FSP  -6643 

LAUNCH  DATE  DEC  6 1968 


Flight  time  178.00 
DISTANCE  481.847 

4.48  A7L  86.85  HCA  211.34  SMA  129.38 

.88  A7P  92.69  TAL  155.08  TAP  6.42 

99.69  ETS  1.75  7AE  158.78  £TE  172.92 

PTH  2.05  VHP  2.814 

INJ  A7MTH  INJ  TIME 
67.77  24  17  58 

67.75  4 26  32 

67.77  24  17  58 

67.75  4 26  32 

75.08  6 1 30 

60.45  3 30  14 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2290.6  SCR  366.0  SC3  1995.9 
RRT  -.7599  RRF  -.8057  RTF  .9759 
SC6  2319.6  R23  .0863  R13  -.9771 

SCI  2307.6  SC2  236.2  THA  173.00 

FLIGHT  TIME  180.00 


ST 

1152. 2 

SR 

110.4 

SS 

3512.3 

CRT 

-.5572 

CRS 

.6428 

CST 

-.9942 

LSA 

3695.3 

MSA 

145.4 

SSA 

9.3 

ELI 

1153.8 

El2 

91  .5 

alf 

176.93 

ARRIVAL 

DATE 

JUN 

2 1969 

ECC 

.15924 

INC 

3.1529 

VI 

30.229 

RCA 

108.78 

APO 

149.98 

V2 

34.807 

7AC 

98.91 

ETC 

166.07 

CLP 

-99.71 

OPA 

2.68 

RAP 

4.87 

tee 

1 .2383 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3275.3 

2448.7 

3275.3 

2448.7 

2140.0 

2632.0 


-27.20 
-27.19 
-27.20 
-27.19 
-32-85 
-21 .82 


152.45 
91 .12 
152.45 
91 .12 
68.98 
102.76 


ORBIT  DETERMINATION  ACCURACV 


ST 

1468.8 

SR 

95.7 

SS 

3448.8 

CRT 

-.2015 

CRS 

.2854 

CST 

-.9962 

LSA 

3746.8 

MSA 

149.2 

SSA 

9.6 

ELI 

1468.9 

EL2 

93.7 

ALF 

179.24 

ARRIVAL  DATE  JUN  4 1969 


HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 
RP  108.89  LAP  -1.80  LOP  288.41 
RC  88.877  CL  23.68  CP  3.37 
PLANETOCENTRIC  CONIC 
C3  14.696  VHL  3.833  OlA  32.70 
LNCH  A7MTH  LNCM  TIME  L-I  TIME 
72.93  23  12  35  3684.95 

107.07  3 39  1 3045.69 

72.93  23  12  35  3884.95 

107.07  3 39  1 3045.69 

110.00  5 13  25  2754.90 

110.00  2 41  17  3223.74 

DIFFERENTIAL  CORRECTIONS 
TDE  1.1312  TRA  ,9689  TC3-1.7742 
ROE  .0315  RRA  -.1643  RC3  .2272 
FOE  8.4514  FRA  9.2269  FC-10.2880 
eOE  1.1317  BRA  .9827  6C3  1 .7886 


VL  27.841 
VP  37.574 
7AL  50.34 

RAL  16.30 
INJ  LAT 
-24.43 
-24,41 
-24.43 
-24.41 
-30.85 
-18.30 

BAU  .3514 
FAU  .17464 
BSP  7505 
FSP  -6464 


DISTANCE  488.110 

CAL  4.55  A7L  86.82  HCA  214.50  SMA  129.37  ECC  .15986  INC  3.1801  VI 

GAP  1.28  ATP  92.62  TAL  154.79  TAP  9.29  RCA  108.69  APO  150.06  v^ 


ZAP  105.09  ETS  1.90  ZAE  154.96  ETE  174.52  7AC 


30.229 
34.802 

96.85  ETC  166.22  ClP-105.11 


RAO  6567,6  VEL  11.665  PTH 
INJ  LONG 
161 .11 
98.81 
16] .11 
98.81 
78.86 
109.35 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2769.5  SCR  343.0  SC3  1913.2 
RRT  -.6941  RRF  -.7321  RTF  .9830 
see  2790.7  R23  .0615  R13  -.9835 

SCI  2779.8  SC2  246.0  THA  175.05 


2.05  VHP  2.867  OPA  1.42  RAP  2.99  ECC  1.2419 


INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

241.29 

67.56 

24  17  20 

3284.9 

-27.25 

153.21 

241.28 

67.54 

4 29  46 

2445.7 

-27.24 

90.91 

241.29 

67.56 

24  17  20 

3284.9 

-27.25 

153.21 

241.28 

67.54 

4 29  46 

2445.7 

-27.24 

90.91 

243.78 

74.50 

5 59  20 

2154.9 

-32.67 

70.11 

238.09 

60.61 

3 35  I 

2623.7 

-22.07 

102.25 

ORBIT  DETERMINATION  ACCURACV 
ST  1768.3  SR  99.5  SS  3557.5 

CRT  .1959  CRS  -.1205  CST  -.9972 

LSA  3792.9  MSA  152.9  SSA  9.8 

ELI  1768.4  EL2  97.6  AtF  .63 
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LAUNCH  DATE  DEC  6 1966  FLIGHT  TIME  182.00  ARRIVAL  CATE  JUN  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  494.352 

RL  147.36  LAL  '.00  tOL  73.94  VL  27.638  CAL  4.63  A7L  86.60  MCA  217.67  SMA  129.35  ECC  .16070  INC  3.2033  VI  30.229 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.J67  CAP  1.67  A2P  92.54  TAL  154.47  TAP  12.13  RCA  106.57  APO  150.14  V2  34.797 

RC  91.256  Cl  23.64  CP  3.04  2al  50.01  TAP  U0.23  ETS  2.00  TAC  151.33  ETE  175.56  ZAC  95.01  ETC  166.30  ClP-110.26 

PLANETOCENTRIC  CONIC 

C3  14.953  VML  3,667  CLA  32.80  RAL  16.69  RAO  6567,6  VEL  11.676  PTH  2.05  VHP  2,940  OPA  .31  RAP  1.31  ECC  1.2461 


INCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.71 

23  12  45 

3893,17 

'24.40 

161.73 

241.98 

67.37 

24  17  38 

3293.2 

-27.25 

153.84 

107.29 

3 41  59 

3045.23 

'24.38 

98.76 

241.98 

67.35 

4 32  44 

2445.2 

-27.24 

90.87 

72.71 

23  12  45 

3893.17 

'24.40 

161.73 

241 .98 

67.37 

24  17  38 

3293.2 

'27.25 

153.84 

107.29 

3 41  59 

3045.23 

-24.38 

98.76 

241 .98 

67.35 

4 32  44 

2445.2 

'27.24 

90.87 

110.00 

5 12  16 

2767.34 

-30.62 

79.75 

244.44 

74.01 

5 58  23 

2167.3 

'32.51 

71  .04 

110,00 

2 45  34 

3219.06 

-18.46 

109.08 

238.88 

60.70 

3 39  13 

2619.1 

'22.22 

101 .96 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACV 


TOE 

1.3154  TRA 

1.1700 

TC3- 

1.9697 

BAU 

.3961 

SCT  3220.6  SCR  328.5 

SC3  1811.0 

ST 

2045.3 

SR 

115.9 

SS 

3246.9 

1 

ROE 

.0550  RRA 

'.1532 

RC3 

.2168 

FAU 

.16562 

RRT  -.6157  RRF  -.6492 

RTF  .9669 

CRT 

.4672 

CRS 

-.4072 

CST 

-.9977 

1 

FOE 

8.0277  FRA 

8.8412 

FC3- 

'9.5087  BSP 

9052 

see  3237.3  R23  .0477 

R13  -.9871 

3836.0 

MSA 

156.4 

SSA 

10.1 

BOE 

1.3166  BRA 

1 .1800 

6C3 

1.9816 

FSP 

-6195 

SCj  3227.0  SC2  258.3 

THA  176.38 

ELI 

2046.0 

EL2 

102.4 

ALF 

1 .52 

LAUNCH 

DATE  DEC 

6 I960 

Flight  time  i84.oo 

arrival 

DATE 

JUN 

6 1969 

1 

HELIOCENTRIC  CONIC 

DISTANCE  500.572 

z 

RL 

147.38  LAL 

-.00 

LOL 

73.94 

VL 

27.834 

CAL 

4.73  AZL  86.78  HCA  i 

220.83  SMA 

129.32 

ECC 

,16175 

INC 

3.2233 

VI 

30.229 

= 

RP 

106.92  LAP 

-2.11 

LOP  294.73 

VP 

37.560 

CAP 

2.06  AZP  92.44  TAL 

154.10  tap 

14.93 

RCA 

108.40 

APO 

150.24 

V2 

34.793 

RC 

93.644  CL 

23.54 

CP 

2.76 

ZAL 

49.61 

ZAP 

115,09  ETS  2.07  ZAC 

147.93  ETE 

176.26 

7AC 

93.44 

ETC 

166.34 

CLP- 

-115.12 

PLANETOCENTRIC  CONIC 

1 

C3 

15.255  VHL 

3.906 

OLA 

32.87  RAL 

17.16 

RAO 

6567.6  VEL.  11.689  PTH 

Z .06  VHP 

^033 

OPA 

-.65 

RAP 

359.89 

ECC 

1.2511 

■ 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  Time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

B 

72.57 

23  13  42 

3900.49 

-24.33 

162.26 

242.78 

67.18 

24  18  42 

3300.5 

'27.20 

154.39 

= 

107.43 

3 44  46 

3046.85 

'24.32 

98.86 

242.77 

67.17 

4 35  33 

2446.8 

'27.19 

90.98 

72.57 

23  13  42 

3900.49 

'24.33 

162.26 

242.78 

67.18 

24  18  42 

3300.5 

'27.20 

154.39 

107.43 

3 44  46 

»46.85 

-24.32 

98,86 

242.77 

67.17 

4 35  33 

2446.8 

'27.19 

90.96 

- 

110.00 

5 12  18 

2777.55 

-30.43 

80,49 

245.22 

73.62 

5 58  36 

2177.6 

'32.37 

71  ,81 

110.00 

2 49  16 

3217.78 

'18,50 

109.00 

239.72 

60.73 

3 42  53 

2617.8 

'22.25 

101 .66 

differential  CORRECTIONS  MID-COURSE  EXECUTICN  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.4873  TRA  1.3643  TC3-2.1409  BAU  .4367  SCT  3637.9  SCR  321 .0  SC3  1696.7  ST  2296.4  SR  137.6  SS  3122.6 

ROE  .0763  RRA  -.1442  RC3  .2079  FAU  .15530  RRT  -.5320  RRF  -.5626  RTF  .9891  CRT  .6214  CRS  -.5719  CST  -.9981 

FOE  7.5462  fra  8.4087  FC3-8.8138  BSP  10513  SCO  3652.1  R23  .0395  R13  -.9892  USA  3875.3  MSA  159.8  SSA  10.4 

BOE  1.4893  BRA  1.3719  BC3  2.1510  FSP  -5875  SCI  3642.0  SC2  271.5  THA  177.30  ElI  2298.0  £l2  107.7  ALF  2.14 


LAUNCH  DATE  DEC  6 1968  FLIGHT  TIME  186.00  ARRIVAL  CATE  JUN  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  506.770 

RL  147.38  LAL  -.00  LOL  73.94  VL  27.828  CAL  4.04  AZL  86.76  HCA  223.99  SMA  129-28  ECC  .16302  INC  3.2409  VI  30.229 

RP  100.93  LAP  -2.25  LOP  297.89  VP  37.553  CAP  2.46  A7P  92.33  TAL  153.70  TAP  17.69  RCA  108.21  APO  150.36  V2  34.789 

RC  96.038  CL  23.38  CP  2.50  ZAL  49.16  ZAP  119.64  ETS  2.12  7AE  144.80  ETE  176.73  ZAC  92.17  ETC  166.35  ClP'119.67 

PLANETOCENTRIC  CONK 

C3  15.602  VHL  3.950  OLA  32.91  RAL  17.70  RAO  6567.6  VEL  11.704  PTH  2.06  VHP  3,1.43  DPA  -1.44  RAP  358.73  ECC  1.256J 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.49 

23  15  21 

3907.09 

-24.22 

162.72 

243.68 

67.01 

24  20  28 

3307.1 

-27.12 

154  .86 

107.51 

3 47  24 

30W.41 

-24.21 

99.08 

243.67 

67.00 

4 38  15 

2450.4 

-27.11 

91  .22 

72.49 

23  15  21 

3907.09 

'24.22 

162.72 

243.68 

67.01 

24  20  26 

3307.1 

-27.12 

154 .86 

107.51 

3 47  24 

3050.41 

'24.21 

99.08 

243.67 

67.00 

4 38  15 

2450.4 

-27.11 

91  .22 

110.00 

5 13  28 

2785.72 

-30.27 

81.07 

246.13 

73.31 

5 59  54 

2185.7 

'32.26 

72. 4^ 

UO.OO 

2 52  24 

3219.77 

-18.43 

109.12 

240.63 

60.69 

3 46  3 

2619.8 

-22.19 

102.01 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.6483  TRA  1.5539  TC3-2.2810  BAU  .4776  SCT  4021.3  SCR  318.9  SC3  1578.1  ST  2523.5  SR  160.6  SS  2995.9 

ROE  .0992  RRA  -.1370  RC3  .2000  FAU  .14356  RRT  -.4493  RRF  -.4773  RTF  .9904  CRT  .7074  CRS  -.6650  CST  -.9983 

FOE  7.0511  fra  7.9654  FC3-7.9656  BSP  11835  SCB  4033.9  R23  .0337  R15  -.9904  LSA  3917.0  MSA  162.9  SSA  10.7 

BOE  1.6513  BRA  1.5599  6C3  2.2897  FSP  -5496  SCI  4023.9  SC2  284.8  THA  177,95  ElI  2526.1  El2  113.4  ALF  2.58 

LAUNCH  DATE  DEC  6 1968  FLIGHT  TIME  188.00  ARRIVAL  DATE  JUN  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  512.946 

RL  147.38  LAL  -.00  LOL  73,94  VL  27.820  CAL  4,96  AZL  86.74  HCA  227.15  SMA  129.23  ECC  .16451  INC  3.2566  VI  30.229 

RP  108.94  LAP  -2.39  LOP  301 .05  VP  37.545  CAP  2.85  ATP  92-22  TAL  153.26  TAP  20.41  RCA  107.97  APO  150.49  V2  34.787 

RC  98.436  SL  23.18  CP  2.28  ZAL  48.65  ZAP  123.88  ETS  2.17  ZAE  141.93  ETE  177.06  ZAC  91.18  ETC  166.35  ClP-123.91 

PLANETOCENTRIC  CONIC 


C3  16.000 

VHL 

4.000  OLA  32. 9J 

RAL  18.30 

RAO  6567.6 

VEL  1I.T21 

PTH  2,07 

\MP  3. 

.270 

OPA  -2.09 

RAP  357.84 

ECC 

1 .2633 

LNCH  AZMTH 

LNCH  time 

U-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.48 

23 

17  40 

3913.08 

-2. .07 

163.11 

244.68 

66.85 

24  22 

53 

3313.1 

-26.99 

155.27 

107.52 

3 

49  54 

3055.83 

-24,06 

99.43 

244.67 

66.83 

4 40 

50 

2455.8 

'26,98 

91 .59 

72.48 

23 

17  40 

39i3.de 

-24 .07 

163.11 

244.68 

66.85 

24  22 

53 

3313.1 

'26.99 

155.27 

107.52 

3 

49  54 

3055.83 

-24 .06 

99.43 

244,67 

66.83 

4 40 

50 

2455.8 

-26.98 

91.59 

110.00 

5 

15  41 

2792.04 

-30.15 

81,52 

247.17 

73.07 

6 2 

13 

2192.0 

'32.17 

72.89 

110.00 

2 

55  0 

3224 .87 

-18.26 

109.A2 

241.60 

60.59 

3 48 

45 

2624.9 

-22.04 

102.32 

differential 

. CORRECTIONS 

mid-course  EXECUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  I . 7952 

TRA 

1.7369 

TC3-2.3965 

BAU  .5143 

SCT  4367.0  SCR 

320.9  SC3  1458.1 

ST  2721.3 

SR  183.3 

SS 

2861 .6 

ROE  .1190 

RRA 

-.1312 

RC3  .1930 

FAU  .13206 

RRT  - 

.3716  HRf  - 

.3977  RTF 

.9911 

CRT  .7587 

CRS  -.7209 

CST 

-.9984 

FOE  6.5416 

FRA 

7.5134 

FC3-7.1454 

BSP  13070 

see  4378.7  R23 

.0298  R13  - 

.9912 

LSA  3949.8 

MSA  166.2 

SSA 

11  .0 

BOE  1 .7991 

BRA 

1-7418 

BC3  2.4043 

FSP  -5123 

SCI  4368.6  SC2 

297.8  THA  178.43 

ELI  2724.9 

EL2  119.3 

ALF 

2.93 

396 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  OlC  6 1966 


FtlOMT  TIME  190.00 


ARRIVAL  DATE  JUN  1 4 1969 


HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  73.94 

RP  106.94  LAP  -2.52  LOP  304.21 

RC  100.637  CL  22.93  OP  2.06 

planetocentric  conic 
C3  16.453  VHL  4.056  OLA  32.69 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
72.52  23  20  36  3916,60 

107.46  3 52  16  3063.02 

72.52  23  20  36  3916.60 

107.46  3 52  16  3063.02 

110.00  5 16  53  2796,72 

110.00  2 57  7 3232.90 

differential  corrections 
TOE  1.9300  TRA  1.9153  TC3-2.4653 

ROE  .1360  RRA  -.1263  RC3  ,1666 

FOE  6.0466  FRA  7,0726  FC3-6.3543 

BOE  1.9350  BRA  1.9195  BC3  2.4923 

I^AUNCM  DATE  DEC  6 1966 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  73.94 

RP  106.95  LAP  -2.64  LOP  307.36 

RC  103.240  CL  22.65  CP  1.91 


distance  519.099 

VL  27.612  CAL  5.10  A7L  66.73  HCA  230.32  SMA  129. I7 
VP  37.537  CAP  3,24  A7P  92.09  TAL  152.76  TAP  23.09 
7AL  46.09  7AP  127,61  ETS  2.21  7A£  139.33  ETE  177.30 


RAL  16.97 
INJ  LAT 
-23.69 
-23.66 
-23.69 
-23.66 
-30.05 
-17.99 

6AU  .5462 
FAU  .12076 
BSP  14204 
FSP  -4754 


RAO  6567,7  VEL  11.740  PTH  2.07  VHP  3.411 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
163.45  245.77  66.69  24  25  54 

99.69  245.77  66.67  4 43  21 

163.45  245.77  66.69  24  25  54 

99.69  245.77  66.67  4 43  2l 

81.65  246.32  72.69  6 5 29 

109.66  242.64  60.43  3 51  0 

MID-COURSE  EXECUTION  ACCURACT 
SCT  4677.5  SCR  325.7  SC3  1341.5 
RRT  -.3010  RRF  -.3251  RTF  .9916 
see  4666.9  R23  .0266  R13  -.9916 

SCI  4676.6  SC2  310.5  THA  176.79 


FLIGHT  TIME  192.00 


VL  27.602 
VP  37.526 
7AL  47.49 


DISTANCE  525.226 

CAL  5.25  A7L  66.72  HCA  233.46  SMA  129.10 
CAP  3.63  ATP  91.96  TAL  152.26  TAP  25.74 
ZAP  131.45  ETS  2.25  ZAE  136.99  ETE  177.46 


eCC  .16623  INC  3.2706  VI  30.229 
RCA  107.70  APO  150.64  V2  34.765 
ZAC  90.46  ETC  166.34  ClP-127.64 

OPA  -2.56  RAP  357.22  ECC  1 .2706 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 
3316.6  -26.63  155.63 

2463.0  -26.62  92.06 

3316.6  -26.63  155.63 

2463.0  -26.62  92.06 

2196.7  -32.10  73.24 

2632.9  -21.79  102.61 

ORBIT  determination  ACCURACY 
ST  2693.2  SR  205.1  5S  2726.1 
CRT  .7911  CRS  -.7564  CST  -.9965 
LSA  3976.3  MSA  169.4  SSA  U.3 
ELI  2697.6  EL2  125.3  ALF  3.22 

ARRIVAL  DATE  JUN  16  1969 


ECC  .16616  INC  3.2637  VI  30.229 
RCA  107.39  APO  150.61  V2  34.764 
ZAC  90.06  ETC  166.33  ClP-131 .48 


C3  16.964 

VHL 

4.119 

OLA  32.05 

RAL  19.69 

RAO  6567. 

7 VEL  11.762  PTH  2.06 

VHP 

3. 

.565 

DPA  -2.94 

RAP  356.65 

ECC 

1 .2792 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  long  INJ  RT  ASC  INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

72.61 

23  24  4 

3923.62 

-23.67 

163.75 

246.96 

66.53 

24 

29 

26 

3323.6 

-26.63 

155.95 

107.39 

3 

54  36 

3071 .64 

-23.66 

100.47 

246.95 

66.51 

4 

45 

46 

2471 .6 

-26.62 

92.66 

72.61 

23 

24  4 

3923.62 

-23.67 

163.75 

246.96 

66.53 

24 

29 

26 

3323.6 

-26.63 

155.95 

107.39 

3 

54  36 

3071 .64 

-23.66 

100.47 

246.95 

66.51 

4 

45 

46 

2471 .6 

-26,62 

92.66 

110.00 

5 

22  57 

2799.96 

-29.99 

02. OB 

249.59 

72.77 

6 

9 

37 

2200.0 

-32.05 

73.48 

110.00 

2 

58  49 

3243.67 

-17.63 

110.51 

243.73 

60.23 

3 

52 

52 

2643.7 

-21 .45 

103.47 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.0542 

TRA 

2.0913 

TC3-2.5477 

BAU  .5792 

SCT  4956.1  SCR 

332.2  SC3  1230.9 

ST  3041.3 

SR  225.6 

SS 

2597.7 

ROE  .1563 

RRA 

-.1223 

RC3  .1802  FAU  .10960 

RRT 

-.2376  RRF 

-.2600  RTF 

.9917 

CRT  .6125 

CRS  -.7799 

CST 

-.9985 

FDC  5.5770 

FRA 

6.6562 

FC3-5.6037 

BSP  1 5230 

see  4967.2  R23 

.0236  R13  - 

.9916 

LSA  4002.3 

MSA  172.6 

SSA 

11.5 

BOE  2.0602 

BRA 

2.0949 

BC3  2.5541 

FSP  -4392 

SCI 

4956.7  SC2 

322.6  THA  179.06 

ELI  3046.6 

EL2  131.4 

ALF 

3.46 

LAUNCH  DATE  DEC  6 1966 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  73.94 

RP  108,95  LAP  -2.75  LOP  310.54 

RC  105.643  CL  22.32  GP  1.75 


flight  time  194.00 


ARRIVAL  date  JUN  18  1969 


VL  27.791  CAL 
VP  37.519  CAP 
7AL  46,64  TAP  134.63  ETS 


DISTANCE  531.335 

5.43  A7L  66.70  HCA  236.64  SMA  129.02  ECC  .17033  INC  3.2956  VI 
4.02  ATP  91.61  TAL  151.71  TAP  28.35  RCA  107.05  APO  151.00  V2 
2.29  ZAE  134,69  ETE  177.59  ZAC 


50.229 
34.763 

89.69  ETC  166.32  ClP-134.05 


C3  17,539 

VHL 

4.188 

OLA  32.76 

RAL  20.47 

RAO  6567. 

7 VEL  11.766 

PTH  2.06 

VHP  3. 

.731 

OPA  -3.16 

RAP  356.72 

ECC  1.2886 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

, INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

7^.75 

23 

28  4 

3926.71 

-23.41 

164.00 

246.24 

66.37 

24  33 

33 

3328.7 

-26.40 

156.23 

107.25 

3 

56  47 

3062.35 

-23.40 

101.15 

246.23 

66.36 

4 48 

10 

2402.4 

-26.39 

93.39 

72.75 

23 

28  4 

3926.71 

-23.41 

164.00 

246.24 

66.37 

24  33 

33 

3328.7 

-26.40 

156.23 

107.25 

3 

56  47 

3062.35 

-23.40 

101.15 

246.23 

66.36 

4 48 

ID 

2482.4 

-26.39 

93.39 

110.00 

5 

27  50 

2602.09 

-29.95 

62.23 

250.97 

72.69 

6 M 

32 

2202.1 

-32.02 

73.63 

110.00 

3 

0 8 

3256.96 

-17.16 

111.26 

244 .68 

59.96 

3 54 

25 

2657.0 

-21.04 

104  .27 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.1715 

TRA 

2.2693 

TC3-2.5796 

BAU  .6062 

SCT 

5206.6  SCR 

339.7  SC3  1120.6 

ST  3171.4 

SR  245.3 

SS  2475.6 

RDE  . 1 742 

RRA 

-.1188 

RC3  .1737 

FAU  .09902 

RRT 

-.1611  RRF  - 

.2011  RTF 

.9917 

CRT  .8271 

CRS  -.7961 

CST  -.9986 

FDE  5.1467 

FRA 

6.2760 

FC3-4 .6677 

BSP  16095 

SCB 

5219.6  R23 

.0211  R13  - 

.9917 

LSA  4026.8 

MSA  175.9 

SSA  1 1 .8 

BOE  2.1785 

BRA 

2.2724 

BC3  2.5654 

FSP  -4029 

SCI 

5209.1  SC2 

334.0  THA  179.32 

ELI  3177.9 

EL2  137.6 

ALF  3.67 

LAUNCH  DATE  DEC  6 1966 
HELIOCENTRIC  CONIC 

RL  U7.36  LAL  -.00  LOL  73.94  VL  27.776 

RP  106.95  LAP  -2.66  LOP  313.70  VP  37.511 

RC  106,045  CL  21.96  CP  1.62  ZAL  46.14 

PLANETOCENTRIC  CONIC 

C3  16.163  VW_  4.264  OLA  32.69  RAL  21 .30 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
72.93  23  32  32  3933.47  -23.12 

107.07  3 56  54  3094.41  -23.11 

72.93  23  32  32  3933.47  -23.12 

107.07  3 56  54  3094,41  -23.11 

110.00  5 33  26  2603.25  -29,92 

110.00  3 17  3272.62  -16.64 

differential  CORRECTIONS 
TOE  2.2773  TRA  2.4447  TC3-2.5953  BAU  .6322 
ROE  .1920  RRA  -.1156  RC3  .1670  FAU  .06946 

FOE  4.7402  fra  5.9164  FC3-4.2595  BSP  16941 

BOE  2.2654  BRA  2.4475  6C3  2.6006  FSP  -37J1 


flight  time  196,00 


ARRIVAL  DATE  JUN  20  1969 


DISTANCE  537.416 

5.61  AZL  66.69  HCA  239.60  SMA  126.94  ECC  .17274  INC  3.3067  VI  30.229 

4.42  AZP  91.66  TAL  151.12  TAP  30.92  RCA  106.66  APO  151.21  V2  34.763 

2.34  ZAE  133.00  ETE  177.68  ZAC  69.97  ETC  166.32  ClP-137,96 


CAL 
CAP 

ZAP  137.95  ETS 


VEL  11.814 

PTH  2.09 

VHP  3.909 

OPA  -3-27 

RAP  356.61 

ECC  1 .2993 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

249.61 

66.22 

24  36  6 

3333.5 

-26.13 

156.49 

249.60 

66.21 

4 50  26 

2494.4 

-26.13 

94.20 

249.61 

66.22 

24  36  6 

3333.5 

-26.13 

156.49 

249.60 

66.21 

4 50  26 

2494.4 

-26.13 

94.20 

252.46 

72.64 

6 20  9 

2203.3 

-32.00 

73.72 

246.09 

59.70 

3 55  40 

2672.6 

-20.54 

105.22 

RAO  6567.7 
INJ  LONC 
164.23 
101.94 
164.23 
101.94 
62.32 
112.17 

MID-COURSE  EXECUTION  ACCURACY 
SCT  5431.1  SCR  347.7  SC3  1033.2 
RRT  -.1303  RRF  -.1485  RTF  .9916 
see  5442.2  R23  .0169  R13  -.9916 

SCI  5431.3  SC2  344.7  THA  179.52 


ORBIT  DETERMINATION  ACCURACY 
ST  3277.0  SR  263.9  S5  2554.4 

CRT  .8376  CRS  -.8076  CST  -.9986 

LSA  4039,7  MSA  179.2  SSA  12.0 

ELI  3284.4  EL2  M3. 8 ALF  3.87 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


lAOHCH  OAJZ  cec  6 196IJ  FtlCHT  TIMC  19S.Q0  ARRIVAL  CaTF  jun  Z2  1969 

hclIOCEntric  conic  CISrANCE  543. A71 

Rt  147.38  LAl  -.00  LOt  73.94  VL  ?7.765  OAl  5,82  A7t  86.68  HCA  242.96  5HA  128.85  ICC  .17540  INC  3.317J  VI  30.229 

RP  108.94  lap  -2.95  tOP  316.86  VP  37.502  CAP  4.82  A7P  91.51  TAt  150.51  TAP  33.47  RCA  106.25  APO  151.45  V2  54.784 

RC  110.446  CL  21.57  CP  1.49  7Al  45.41  7AP  140.85  ETS  2.40  7AE  131.32  ETE  177.75  7AC  90.25  ETC  166.33  ClP-140.87 

planetocentric  conic 


C3  18.905 

VHL 

4 

.348 

CLA  32,58 

ral  22.16 

RAC  6567.8 

VEL  11.844 

PTh  2.10 

VHP 

4, 

.097 

CPA  -3.28 

RAP  357.10 

ECC  1.3111 

lnCh  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

IN, 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.17 

23 

37 

32 

3937.88 

-22.80 

164.41 

251  .06 

66.07 

24 

43 

9 

3337.9 

-25.83 

1 56 . 70 

106.83 

4 

0 

51 

3108.25 

-22.79 

102.85 

251.05 

66.06 

4 

52 

39 

2508.3 

-25.82 

95.14 

73.17 

23 

37 

32 

3957.88 

-22.80 

164.41 

251  .06 

66.07 

24 

43 

9 

3337.9 

-25.83 

156.70 

106.83 

4 

0 

51 

3108 .?5 

-22.79 

102.6$ 

25l .05 

66.06 

4 

52 

39 

2508.3 

-25.82 

95.14 

110.00 

5 

39 

38 

2803.71 

-29.91 

82.35 

254.05 

72.63 

6 

26 

22 

2203,7 

-31 .99 

73.76 

110.00 

3 

1 

50 

3290.4J 

-16.03 

113.19 

247,36 

59.40 

3 

56 

41 

2690.4 

-19.97 

106.28 

OIFFERENTiAL  CORRECTIONS  MID-COURSE  E)(E  CUT  ION  ACCUff  ACT  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3757  TRA  2.6227  TC3-2.5893  6AU  .6557  SOT  5629.7  SCR  355,9  SC3  945.8  ST  3364.4  SR  281  .4  5S  2239.5 

ROE  .2098  RRA  -.1124  RC3  .1599  FAU  .08058  RRT  -.0841  RRF  -.1003  RTF  .9914  CRT  .8451  CRS  -.8159  CST  -.9986 

FOE  4.3686  FRA  5.5885  FC3-3.6899  BSP  17702  SC6  5640.9  R23  .0167  R1 3 -.9914  LSA  4047.3  MSA  182.7  SSA  12. 2 

0OE  2.3849  8RA  2.6251  8C3  2.5943  FSP  -3414  SCI  5629.8  SC2  354.6  tMA  179.69  Etl  3372.8  El2  150.1  AlF  4.05 

LAUNCH  DATE  DEC  6 1968  FlICHT  TIME  200.00  ARRIVAL  DATE  JUN  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  549-500 

Rl  147.38  LAL  -.00  LOL  73.94  VL  27.751  CAL  6.04  A7L  86.67  HCA  246.12  SMA  128.75  ECC  .17832  INC  3.3270  Vj  30.229 

RP  108.94  lap  -3.04  LOP  320.03  VP  37,493  CAP  5.23  A7P  91.35  TAl  149.86  TAP  35.98  RCA  105.79  APO  l5l-7l  V2  T4.786 

RC  112.844  CL  21-15  CP  1.39  7AL  44,65  7AP  143.54  ETS  2.47  7AE  129.82  ETE  177.81  7AC  90.73  ETC  166.35  ClP-143.57 

Planetocentric  conic 

C3  19.7J1  VHL  4.440  OLA  32.45  Ral  23-07  RAO  6567.8  VEL  11-878  PTH  2.11  VHP  4.296  DPA  -3.18  RAP  357,57  ECC  1.3244 


LNCH  A7MTM 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  tONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.44 

23  42  58 

3942.11 

-22.44 

164.56 

252.59 

65.92 

24  48  40 

3342.1 

-25.50 

156.89 

106.56 

4 2 39 

3123.76 

-22.43 

103.86 

252.58 

65.91 

4 54  43 

2523.8 

-25.49 

96.19 

73.44 

23  42  58 

3942 . 1 1 

-22.44 

164.56 

252-59 

65.92 

24  48  40 

3342.1 

-25.50 

156.89 

106.56 

4 2 39 

3123.76 

-22.43 

103.86 

252.58 

65.91 

4 54  43 

2523.8 

'25.49 

96.19 

IIO.OO 

5 46  23 

2803.69 

-29.91 

82.35 

255.74 

72.63 

6 33  7 

2203.7 

-32.00 

73.75 

IIO.OO 

3 2 20 

3310.17 

-15.34 

114.30 

248.69 

59.07 

3 57  30 

2710.2 

-19.33 

107.45 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINATION  ACCURACY 

TOE  2.4682  TRA  2.8046  TC3-2.5646  BAU  .6770  SCT  5807.7  SCR  363,9  SC3  866.3  ST  3436.0  SR  298.0  S5  2131.2 

ROE  .2276  RRA  -.1091  RC3  .1523  FAU  .0724J  RRT  -.0415  RRF  -.0558  RTF  .9911  CRT  .8506  CRS  -.8219  CST  -.9986 

FOE  4.0311  FRA  5.2914  FC3-3.1806  BSP  18^90  SCO  58J'9.J  R23  .0145  RJ3  -.9911  LSA  4050.0  MSA  186.2  SSA  17.4 

BOE  2.4786  BRA  2.8067  8C3  2.5691  FSP  -3140  SCI  5807.7  SC2  363.6  THA  179.85  ELI  3445.4  El2  156.3  AlF  4.73 


LAUNCH  DATE  DEC  6 1968  FLIGHT  TIME  202.00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  555.501 

RL  147.38  LAL  -.00  LOL  73.94  VL  27,737  GAL  6.29  A7l  86.66  HCa  249.28  SMA  128.65  ECC  .18151  INC  3.3363  Vi  30.229 

RP  108.93  LAP  -3.12  LOP  323.19  VP  37.485  CAP  5.65  A2P  91.18  TAL  149.19  TAP  38.47  RCA  105.30  APO  152.00  V2  34.7B9 

RC  115.239  CL  20.70  CP  1.29  7AL  43.85  7AP  146.06  ETS  2.55  7AE  128.47  ETE  177.86  ZAC  91  .38  ETC  166.37  ClP-146.08 

PLANETOCENTRIC  CONIC 

C3  20.610  VHL  4.540  CLA  32.30  RAL  24.01  RAC  6567.8  VEl  11.916  PTH  2.12  VHP  4.506  DPA  -3.DJ  RAP  358.20  ECC  1.3392 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.77 

23  48  50 

3946.16 

-22.05 

164.68 

254.20 

65.77 

24  54  37 

3346.2 

-25.13 

157.04 

106.23 

4 4 17 

3140.98 

-22.04 

104.99 

254.19 

65.76 

4 56  38 

2541  .0 

-25.12 

97.35 

73.77 

23  48  50 

3946.16 

-22.05 

164.68 

254.20 

65.77 

24  54  37 

3346.2 

-25.13 

157.04 

106.23 

4 4 17 

3140.98 

-22.04 

104.99 

254.19 

65.76 

4 56  38 

2541  .0 

-25.12 

97.35 

IIO.OO 

5 53  35 

2803.39 

'29.92 

82.32 

257.52 

72.64 

6 40  19 

2203.4 

-32.00 

73.73 

110.00 

3 2 39 

3331 .75 

-14.58 

115.52 

250.07 

58.74 

3 58  11 

2731.7 

-18.62 

108.72 

differential  corrections  MIO-COORSe  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

toe  2.5557  TRA  2.9921  TC3-2.5217  BAU  .6959  SCT  5967.1  SCR  371.6  SC3  794.2  ST  3493.6  SR  313,7  SS  2029.5 

ROE  .2457  RRA  -.1055  RC3  .J442  FAU  .06488  RRT  -.0015  RRF  -.0139  RTF  .9908  CRT  .8546  CRS  -.8263  CST  -.9986 

FOE  3.7255  FRA  5 .0237  FC3-2.7254  BSP  19006  SC6  5978.7  R23  .0124  R13  -.9908  LSA  4048.0  MSA  189.8  SSA  12.6 

BOE  2.5675  BRA  2.9940  6C3  2.5258  FSP  -2888  SGI  5967,1  SC2  371,6  THA  179.99  ELI  3503.9  EL2  162.4  ALF  4.40 

LAUNCH  DATE  DEC  6 1 968  FLIGHT  TIME  204.00  ARRIVAL  DATE  JUN  28  ;969 

HELIOCENTRIC  CONIC  DISTANCE  56l .472 

RL  147.38  LAL  -.00  LOt  73.94  VL  27.721  CAL  6.55  A7L  86.65  HCA  252.45  SMA  128.54  ECC  .18498  INC  3.3453  VI  30.229 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.476  CAP  6.07  A7P  91.01  TAL  148,49  TAP  40.94  RCA  104.76  APO  152.32  V2  34,792 

RC  117.630  Gl  20.22  CP  1.21  7AL  43.03  7AP  148.41  ETS  2.64  7AE  127.27  ETE  177.90  ZAC  92.19  ETC  166.39  ClP-148.43 

Planetocentric  conic 


C3  21.613 

VHL 

4.649 

OLA  32.13 

ral  24.99 

RAO  6567. 

.9  VEL  11.958 

PTH  2.13 

VHP  4 

.726 

CPA  -2.75 

RAP  358.98 

ECC 

1 .3557 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.14 

23 

55  12 

3949.83 

-21 ,62 

164.75 

255.88 

65.63 

25  1 

2 

3349.8 

-24.73 

157.15 

105.86 

4 

5 41 

3160.14 

-21.61 

106.24 

255.88 

65.62 

4 58 

21 

2560.1 

-24.71 

98.64 

74.14 

23 

55  12 

3949.83 

-21 .62 

164.75 

255.88 

65.63 

25  1 

2 

3349.8 

-24.73 

157.15 

105.86 

4 

5 41 

3160.14 

-21 .61 

106.24 

255.88 

65.62 

4 58 

21 

2560.1 

-24.71 

98.64 

110.00 

6 

1 11 

2802.97 

-29.93 

82.30 

259.39 

7B.65 

6 47 

54 

2203.0 

-32.01 

73.70 

IIO.OO 

3 

2 49 

3354,99 

-13.76 

116.81 

251.50 

58.39 

3 58 

44 

2755,0 

-17.84 

1 10.08 

differential 

. CORRECTIONS 

MID- 

BOURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.6419 

TRA 

3.1892 

TC3-2.4580 

BAU  .7113 

SCT 

6113.0  SCR 

379.0  SC3 

729.5 

ST  3541.9 

SR  328.4 

SS 

1936.7 

ROE  .2640 

RRA 

-.1015 

»C3  .15ST  FAU  .057T5 

RRT 

.0370  RRT 

,0266  RTF 

.9903 

CRT  .9576 

CRS  -.8297 

CST 

-.9986 

FOE  3.4543 

FRA 

4.7870 

FC3-2.3131 

BSP  19495 

see 

6124.7  R25  - 

.0102  RI3 

.9903 

LSA  4045,5 

MSA  193.3 

SSA 

12.7 

BOE  2.6550 

BRA 

3.1908 

BC3  2.4617 

FSP  -2646 

SCI 

6113.0  SC2 

378.7  THA 

.13 

ELI  3553.1 

EL2  168.4 

ALF 

4.56 
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EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69 


LAUNCH  CATE  CEC  € 1968 


HELlOCCNTffIC  CONIC 


TlIGht  time  2D6.D0 
CISTANCE  567.411 


cate  jUN  30  1969 


RL 

147.58 

LAL 

-.00 

LOL 

73. 

.94 

VL 

27. 

705 

CAL 

6.83 

A7l 

RP 

108.91 

LAP 

-3.25 

LOP 

329 

.53 

VP 

37.. 

467 

GAP 

6.50 

A7P 

RC 

120.015 

GL 

19.73 

GP 

1 

.13 

7AL 

42 

.18 

ZAP 

150.61 

ETS 

Planetocentric  ' 

CONIC 

C3 

22.731 

VHL 

4.768 

Cla 

31 

.95 

RAL 

25 

.98 

RAC 

6567.9 

VEL 

2.75  7AE  126.20  ETE  177.94  7AC  93 


177  iNC  3.3539  vj  30.229 
.18  AP»:*  1 52.6  7 v2  34.796 
,14  etc  166.42  Cl?'150.63 


LNCH  A7MTH 
74.55 
105.45 
74.55 
105.45 
I lO.OO 
1 1 0.00 


LNCH  time 


L-I  time 
3953.36 
3181  .05 
3953.36 
3181 .05 
2802.60 
3379.81 


CIFEEffENTIAL  CCPffECTIONS 
TCE  2.7210  T«a  3.3911  TC3'2.3870 

ffCE  .2827  8RA  -.0968  ffC3  .1269 

FOE  3.2033  FRA  4.5689  FC3-1.9632 

6CE  2.7357  6RA  3.3925  BC3  2.3904 

LAUNCH  CATE  DEC  6 1968 

heliocentric  conic 
RL  147.38  LAl  '.do  LOL  73.94 

RP  108.89  LAP  -3.30  lOP  332.70 

RC  122.394  GL  19.21  CP  1.07 

planetocentric  conic 


INJ  LAT 
-21.16 
-21.15 
-21.16 
-21  .15 
-29.93 
-12.87 

BAU  . 7264 
FAU  .05155 
BSP  20007 
FSP  -2438 


INJ  LONG  INJ  RT  ASC  iNJ 
164.80  257.64 

107.61  257.63 

164.80  257.64 

107.61  257.63 

82.27  261.35 

118.18  252.99 

MIC-COURSe  EXECUTION 
5CT  6240.1  SCR  385.8 
RRT  .0735  RRF  .0648 
see  6252.0  R23  -.0082 
SOI  6240.2  S02  384.7 


2.14  VHP  4.957 
A7MTH  INJ  time 


CPA  -2.43  RAP  359,89  ECC  1.3741 
PC'  CST  TIM  INJ  2 LAT  iNJ  2 LCNC 


65.49 

65.48 

65.49 
65.48 
72.67 
58.05 
ACCURACY 

503  670.3 

RTF  .9899 
R13  .9899 

THA  .26 


II  47 
59  54 
11  47 
59  54 
55  48 
59  II 


3353.4 
2581 . 1 
3353.4 


-24.29 

-24.28 

-24.29 


157.23 

100.04 

157.23 


Flight  time  208.00 
CISTANCE  573.316 

VL  27.688  CAL  7.14  A7L  86.64  HCA  258.77  SMA  128.31 

VP  37.459  CAP  6.95  A7P  90.66  TAt  147.02  TAP  45.80 

7AL  41.31  7AP  152.68  ETS  2.86  7AE  125.23  ETE  177.98 

PTH  2.15  VHP  5.199 

INJ  ATMTH  INJ  TIME 


C3  23.979 

VHL 

4.897 

Ola  31.74 

RAL  27.00 

RAC  6568.0 

VEL  12.056 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

75.02 

0 

13  9 

3956.41 

-20.66 

164.79 

259.46 

104.98 

4 

7 45 

3204  .09 

-20.65 

109.11 

259.45 

75.02 

0 

13  9 

3956.41 

-20.66 

164.79 

259.46 

104.98 

4 

7 45 

3204 .09 

'20.65 

209.11 

259.45 

UO.OO 

6 

17  17 

2802.41 

'29.94 

82.26 

263.39 

110.00 

3 

2 48 

3406.09 

'11.92 

119.63 

254.52 

differential  corrections 
TOE  2.7977  TRA  3.6020  TC3-2.3036 
ROE  .3017  RRA  -.0915  RC3  .1178 
FOE  2.9774  FRA  4.3730  FC3-1  .6558 
eOE  2.8139  BRA  3.6032  0C3  2.3066 

LAUNCH  DATE  DEC  6 1968 

HELIOCENTRIC  CONIC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108.88  LAP  -3.34  LOP  335.87 

RC  124.766  GL  18.68  CP  1.00 

planetocentric  conic 
C3  25.373  VHL  5.037  ClA  31.52 
LNCH  TIME  L-I  TIME 
0 20  52  3959.07 

4 8 17  3229.21 

0 20  52  3959.07 

4 8 17  3229.21 

6 25  40  2802.52 

3 2 39  3433.76 

oifferential  corrections 
TOE  2.8722  TRA  3.8238  TC3-2.2098 

ROE  .3210  RRA  -.0853  RC3  .1085 

FOE  2.7732  FRA  4.1977  FC3-1 .3877 

BOE  2.8900  BRA  3.8247  6C3  2.2125 

LAUNCH  CATE  DEC  6 1968 

HELIOCENTRIC  CCNiC 
RL  147.38  LAL  -.00  LOL  73.94 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127.128  GL  18.13  GP  .95 

PLANETOCENTRIC  CONIC 


BAU  .7395 
FAU  .04586 
BSP  20474 
FSP  '2249 


65.35  1 19 

65.34  5 I 

65.35  I 19 

65.34  5 1 

72.68  7 3 

57.72  3 59 


SOT  6353.4  SCR  392-1  S03  616.8 

RRT  .1090  RRT  .1019  RTF  .9895 

506  6365.5  R23  -.0063  R13  .9895 

SOI  6353.5  S02  389.7  THA  .39 

Flight  time  210.00 


6 

9 

6 

9 

59 

34 


DISTANCE  579.184 

VL  27.670  gal  7.47  A7L  86.63  HCA  261,94  SMA  128.19 

VP  37.451  GAP  7.41  A7P  90.47  TAL  146.26  TAP  48.20 

7AL  40.42  7AP  154,65  ETS  2.99  7AE  124.36  ETE  178.03 


LNCH  A7MTH 
75.54 
104.46 
75.54 
104.46 
110.00 
1 10.00 


RAL  28.04 
INJ  LAT 
-20.13 
'20.12 
-20.13 
-20.12 
-29.94 
-10,91 

BAU  .7505 
FAU  .04067 
BSP  20896 
FSP  '2076 


RAC  6568.0  VEL  12. lU  PTH  2.l7  VHP  5.453 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


I 26  51 
5 2 6 

1 26  51 
5 2 6 

7 12  23 
3 59  53 


VL  27.652 
VP  37.443 
7AL  39.53 


164.73  261.34  65 .22 

110.76  261.33  65.21 

164.73  261.34  65.22 

110.76  261.33  65.21 

82.26  265-50  72.67 

121.13  256.11  57.40 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6454.6  SGR  397.8  SG3  568.4 
RRT  .1437  RRF  .1382  RTF  .9890 
SGB  6466.8  R23  -.0045  R13  .9890 

SGI  6454.8  SG2  393.6  THA  .51 

flight  TIME  212.00 

DISTANCE  585.011 

GAL  7.83  A7L  86.62  HCA  265.10  SMA  128.07 

GAP  7.88  A7P  90.29  TAL  145.49  TAP  50.59 

ZAP  156.51  ETS  3.13  7AE  123-57  ETE  178.07 


2581  .1 

-24.28 

100  .04 

2202.6 

-32.01 

73.67 

2779.8 

-J  7.00 

II 1 .51 

CR6IT  CETERMInaTICw  ACCURACY 

ST  3574.0 

SR  342.2 

SS 

1846.6 

CRT  .8596 

CRS  -.8320 

CST 

-.9986 

lSA  4052.6 

MSA  196.9 

SSA 

12.8 

Eli  3586.1 

El2  174.3 

AlF 

4.72 

arrival  cate: 

JUL 

2 1969 

ECC  .19288 

INC  3.3624 

VI 

30.22  9 

RCA  103.56 

APO  153.06 

V2 

34  .800 

ZAC  94.21 

ETC  166.45 

ClP 

-152.70 

CPA  -2.04 

RAP  .91 

ECC 

1.3946 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNC 

3356.4 

-23.81 

157.26 

2604.1 

-23.80 

101  .59 

3356.4 

-23.81 

157.26 

2604.1 

-23.80 

101 .59 

2202.4 

-32.01 

73.66 

2soe.i 

-16.09 

113.01 

ORBIT  CETERMINATICN  ACCURACY 

ST  3595.9 

SR  355  . D 

SS 

1762.6 

CRT  .8610 

CRS  -.8337 

CST 

- .9986 

LSA  4015.3 

MSA  200 . 4 

SSA 

12.9 

Eli  3608.9 

El2  179.9 

alf 

4 .87 

ARRIVAL  CATE 

JUL 

4 1969 

ECC  .19734 

INC  3.3706 

VI  . 

30L229 

RCA  102,89 

APO  153.49 

V2 

34,805 

ZAC  95.40 

ETC  166.48 

CLP 

-154.66 

OPA  '1.60 

RAP  2.03 

ECC 

I .41 76 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3359.1 

-23.31 

157.24 

2629.2 

-23.29 

103.27 

3359.1 

-23.31 

157.24 

2629.2 

-23.29 

103.27 

2202.5 

-32.01 

73.67 

2833.8 

-15.13 

114.57 

ORBIT  determination  ACCURACY 
ST  3608.4  SR  366.8  SS  1684.0 
CRT  .8618  CR5  -.8348  CST  -.9987 
LSA  5993.6  MSA  203.8  SSA  12.9 

ELI  3622.2  El2  185.4  AlF  5.02 

ARRIVAL  CATE  JUL  6 1969 


ECC  .20217  INC  3.3787  vi  30.229 
RCA  102.18  APO  153.96  V2  34 .81 1 
7AC  96.67  ETC  166.50  ClP-156.52 


C3  26.931 

VHL 

5. 

.189 

OLA  31 .28 

RAL  29*08 

RAO  6568.1 

VEL  12.178 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

76.12 

0 

29 

3 

3961.17 

-19.57 

164.61 

263.29 

103.88 

4 

8 

26 

3256.62 

-19.56 

112.55 

263 .28 

76.12 

0 

29 

3 

3961 .17 

-19.57 

164.61 

263.29 

103.88 

4 

8 

26 

3256.62 

-19.56 

112.55 

263.28 

110.00 

6 

34 

14 

2803 .02 

-29.93 

82.30 

267.68 

110.00 

3 

2 

25 

3462.76 

-9.84 

122.70 

257.74 

2.19  VHP  5.720  CPA  -1.11  RAP  3.25  ECC  1.4432 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.10 

1 35  4 

3361  .2 

-22.76 

157.16 

65.09 

5 2 42 

2656.6 

-22.75 

105.10 

65.10 

1 35  4 

3361  -2 

-22.76 

157.16 

65.09 

5 2 42 

2656.6 

-22.75 

105.10 

72.65 

7 20  57 

2203.0 

-32.01 

73.70 

57.10 

4 0 8 

2862.8 

-14.10 

116.20 

differential  corrections 
TOE  2.9458  TRA  4.0575  TC3-2.I063  BAU  .7592 

ROE  .3407  RRA  -.0782  RC3  .0992  FAU  .03590 

FOE  2.5896  FRA  4 .0409  FC3-1.1542  BSP  21269 

BOE  2.9654  BRA  4 .0583  6C3  2.1087  FSP  -1917 


MIO-C 


ORBIT  determination  ACCURACT 


SOT 

6544.7 

SCR 

402.9  SG3 

524.6 

ST 

361^.2 

SR 

377.4 

SS 

1611.1 

RRT 

.1780 

RRF 

.1738  RTF 

.9886 

CRT 

.86^1 

CRS 

-.8355 

CST 

-.9987 

SGB  6557.1 

R23 

-.0028  R13 

.9886 

LSA 

3968,6 

MSA 

207.1 

SSA 

12.9 

SCI 

6545.1 

SC2 

396.4  THA 

.63 

ELI 

3627.8 

EL2 

190.5 

alf 

5.16 

399 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VbL  4.  1968-69) 


launch  date  OEC  6 196B  FlICHT  TIME  214,00  ARRIVAL  CATE  JUL  & 1969 

HELIOCENTRIC  COilC  OISTANCE  590.794 

RL  14  7.36  LAl  -.00  LOL  73.94  VL  27.634  CAL  8.21  AZL  86.61  MCA  268.27  SMA  127.94  ECC  .20742  INC  3.3868  VJ  30.229 

RP  108.84  lap  '3.39  LOP  342.21  VP  37.436  CAP  8.37  AZP  90.10  TAL  144.70  TAP  52.96  RCA  101 .40  APO  154.48  V2  34.818 

RC  129.481  CL  17.56  CP  .90  ZAL  38.62  ZAP  158.28  ETS  3.29  ZAE  122.86  ETE  178.12  ZAC  98.04  ETC  166.52  ClP-158.29 

PLANETOCENTRIC  conic 


C3  28.675 

VHL 

5.355 

OLA  31 .03 

RAL  30.13 

RAO  6568.2 

VEL  12.24J 

PTH  2.20 

VHP 

6.000 

OPA  -.58 

RAP  4 , 54 

ECC  1.4719 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.76 

0 

37  46 

3962.55 

-18. 9T 

164.42 

265.29 

64.98 

1 

43  49 

3362.6 

-22.19 

157.01 

103.24 

4 

8 6 

3286.5] 

-18.96 

114.51 

265.28 

64.97 

5 

2 53 

2686.5 

-22.18 

107.10 

76.76 

0 

37  46 

3962.55 

-18.97 

164.42 

265.29 

64.98 

1 

43  49 

3362.6 

-22.19 

157.01 

103.24 

4 

8 6 

3286.5] 

-18.96 

114.51 

265.28 

64.97 

5 

2 53 

2686.5 

-22.18 

107.10 

110.00 

6 

42  55 

2804,02 

-29.91 

82.37 

269.93 

72.62 

7 

29  39 

2204,0 

-31 .99 

73.78 

120.00 

3 

2 8 

3493.04 

-8.71 

124.32 

259.42 

56.81 

4 

0 21 

2893.0 

-13.02 

117.87 

OIFFERENTIAL  CORRECTIONS  MIO'COURSE  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 


TOE 

3.0213 

TRA 

4.3073 

tC3-1.99J8  BAU 

.7643 

SCT  6627.5  SCR 

407.4 

SC3 

485.1 

ST 

3613.5 

SR 

387,0 

SS 

1544.7 

ROE 

.3609 

RRA 

-.0699 

RC3  .0900  FAU 

.03139 

RRT  .2123  RRF 

.2095 

RTF 

.9881 

CRT 

.8622 

CRS 

-.8360 

CST 

-.9987 

FOE 

2.4264 

FRA 

3.9033 

FC3  -.9477  BSP 

21541 

SCB  6640.0  iR23 

-.0010 

R13 

.9881 

LSA 

3943.2 

MSA 

210.1 

SSA 

12.8 

0OE 

3.04^7 

BRA 

4.3078 

6C3  I .99^8  FSP 

-1766 

SCI  6628.0  SC2 

396.1 

THA 

,75 

Eli 

3628.9 

EL2 

195.2 

ALF 

5.29 

LAUNCH 

DATE  OEC 

6 1968 

Flight  time  216,oo 

arrival 

DATE 

JUL 

10  1969 

HELIOCENTRIC  CONIC  DISTANCE  596.527 

RL  147.38  LAL  -.00  LOL  73.94  VL  27,615  CAL  8.63  AZt  86.61  HCA  271.44  SMA  127.81  ECC  .21311  INC  3.3948  VI  30.229 

RP  108.82  LAP  '3.39  LOP  345.38  VP  37.428  CAP  8.89  AZP  89.91  TAL  143.90  TAP  55.33  RCA  100.57  APO  155.05  V2  34.825 

RC  131.823  CL  16.98  CP  .86  ZAL  37,70  ZAP  159.97  ETS  3.46  ZAE  122.21  ETE  178.17  ZAC  99.47  ETC  166.53  ClP-159.99 

PLANETOCENTRIC  CONIC 

C3  30.632  VHL  5.535  OLA  30.75  RAL  31.19  RAO  6568.2  VEL  12.329  PTH  2.22  VHP  6.296  OPA  -.01  RAP  5.90  ECC  1.5041 


LNCH  AZMTH 

LNCH  TIME 

L-rTIir 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

77.47 

0 47  5 

3962.96 

-^8.35 

164.14 

267.34 

64.87 

1 53  8 

3363.0 

-21.58 

156.77 

“ 

102.53 

4 7 12 

3319.17 

-18.33 

116.65 

267.33 

64.86 

5 2 31 

2719.2 

-21.56 

109.28 

77.47 

0 47  5 

3962.96 

-18,35 

164.14 

267.34 

64.87 

1 53  8 

3363.0 

-21 .58 

156.77 

102.53 

4 7 12 

3319.17 

-18.33 

116.65 

267.33 

64.86 

5 2 31 

i7l9.2 

-21.56 

109.28 

110.00 

6 51  41 

2805.58 

-29.87 

82.48 

272.25 

72.56 

7 38  27 

ZZ05.6 

'31.97 

73.89 

110.00 

3 1 46 

3524.54 

-7.54 

126.00 

261.14 

56.56 

4 0 30 

29?4,5 

-11.88 

119.60 

1 

differential  CORRECTIONS  MIO-COilRSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.0937  TRA  4.5685  TC3-1 .8750  0AU  .7686  SOT  6697.2  SCR  411.4  SC3  448.9  ST  3603.8  SR  395,4  SS  1481 .2 

ROE  .3814  RRA  -.0605  RC3  .0810  FAU  ,02740  RRT  .2459  RRF  .2442  RTF  .9877  CRT  .8619  CRS  -.8361  CST  -.9988 

FOE  2.2759  FRA  3.7776  fC3  -.7745  BSP  21855  SCB  6709.8  R23  .0004  R13  .9877  LSA  3910.5  MSA  213.0  SSA  12.7 

BOE  3.1171  BRA  4.5689  BC3  1 .8768  FSP  -1636  SCI  6698.0  SC2  598.7  THA  .87  ELI  3619.9  £l2  199.6  ALF  5.42 


LAUNCH  CATE  DEC  6 1 968  FLIGHT  TIME  218.00  ARRIVAL  DATE  JUL  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  602.204 

RL  147.38  LAL  -.00  LOL  73.94  VL  27.595  GAL  9.07  AZL  86.60  HCA  274.61  SMA  127.68  ECC  .21929  INC  3.4029  Vi  30.229 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37,421  CAP  9.42  AZP  89.73  TAL  143.09  TAP  57.70  RCA  99.68  APO  155.68  V2  34.833 

RC  134.153  CL  16.40  CP  .82  ZAL  36.79  ZAP  161.60  ETS  3.65  ZAE  121.61  ETE  178.22  ZAC  100.98  ETC  166.53  ClP-161  .61 

PLANETOCENTRIC  CONIC 


C3  32.831 

VHL 

5 

.730 

OLA  30.47 

RAL  32.24 

RAO  6568.3 

VEL  12.418 

PTH  2.24 

VHP 

6.608 

OPA  .59 

RAP  7 . 32 

ECC  1.5403 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

78.26 

0 

57 

2 

3962.16 

-17.68 

163.75 

269.44 

64.78 

2 

3 4 

3362.2 

-20.93 

156.42 

101 .74 

4 

5 

38 

3354.85 

-17.67 

119.00 

269.44 

64.77 

5 

1 33 

2754.8 

-20.92 

111.67 

78.26 

0 

57 

2 

3962.16 

-17.68 

163.75 

269.44 

64.78 

2 

3 4 

3362.2 

-20.93 

156.42 

101 .74 

4 

5 

38 

3354.85 

-17.67 

119.00 

269.44 

64.77 

5 

1 33 

2754.8 

-20.92 

111 .67 

no. 00 

7 

0 

31 

2807.76 

-29.83 

82.65 

274.62 

72.48 

7 

47  19 

2207.8 

-31.93 

74.05 

no. 00 

3 

1 

19 

3557.25 

-6.30 

127.73 

262.90 

56.33 

4 

0 37 

2957.2 

-10,69 

121 .38 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

3.1660 

TRA 

4.8452 

TC3-I 

.7544 

BAU 

.7707 

SCT 

6757.4  SCR 

414.6 

SC3 

416.0 

ST 

3587.5 

SR 

402.6 

SS 

1422.2 

ROE 

.4022 

RRA 

-.0497 

RC3 

.0722 

FAU 

.02376 

RRT 

.2793  RRF 

.2784 

RTF 

.9874 

CRT 

.8613 

CRS 

-.8360 

CST 

-.9988 

FOE 

2.1397 

FRA 

3.6655 

FC3  - 

.6265 

BSP 

22152 

SOB 

6770.1  R23 

.0018 

R13 

.9874 

LSA 

3874.0 

MSA 

215.5 

SSA 

12.6 

BOE 

3.1914 

BRA 

4.8454 

BC3  1 

.7559 

FSP 

-1517 

SCI 

6758.4  SC2 

398.1 

THA 

.99 

ELI 

3604.2 

El2 

203.6 

ALF 

5.54 

LAUNCH 

DATE  OEC 

6 1968 

flight  time 

220.00 

ARRIVAL 

CATE 

JUL 

14  1969 

HELIOCENTRIC  CONIC  DISTANCE  €07.818 

RL  147.38  LAL  -.00  lOL  73,94  VL  27,576  CAL  9.56  AZL  86.59  HCA  277.78  SNA  127.55  ECC  .22601  INC  3.4H0  Vj  30.229 

RP  108.77  LAP  -3.38  LOP  351  .73  VP  37.415  CAP  9.98  AZP  89.54  TAL  142.29  TAP  60.07  RCA  98.72  APO  156.37  V2  34.84J 

RC  136.471  Gl  15.80  CP  .78  ZAL  35.87  ZAP  163.16  ETS  3.87  ZAE  121.06  ETE  178.28  ZAC  102.54  ETC  166,52  CLP-163. 18 

PLANETOCENTRIC  CONIC 


C3  35.309 

VHL 

5,942 

OLA  30.17 

RAl  33.28 

RAO  6566. 

.4  VEL  12.517 

PTH  2.27 

VHP 

6.938 

OPA  1 .22 

RAP 

8,79 

ECC 

1 .581 1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.14 

1 

7 44 

3959.71 

-16.99 

163.22 

271.59 

64.69 

2 

13 

44 

3359.7 

■20.26 

155.93 

100.86 

4 

3 16 

3394 .01 

'16.97 

121.58 

271.58 

64.68 

4 

59 

50 

2794 .0 

■20.24 

114. Z9 

79.14 

1 

7 44 

3959.71 

-16.99 

163.22 

271.59 

64.69 

2 

13 

44 

3359.7 

-20.26 

155.93 

100.86 

4 

3 16 

3394.01 

-16.97 

121.58 

271.58 

64,68 

4 

59 

50 

2794 .0 

■20.24 

114 .29 

110.00 

7 

9 21 

2810.60 

-29.77 

82.83 

277.05 

72,37 

7 

56 

12 

2210.6 

31.89 

74  .27 

lio.oo 

3 

0 49 

359ni2 

-5.02 

129.52 

264.69 

56.14 

4 

0 

40 

2991 .1 

-9.44 

123.21 

JIFFERENTIAL  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.2404 

TRA 

5.1405 

TC3-1 .6291 

BAU  .7696 

SCT  6810.2  SCR 

417.3  SC3 

386.0 

ST  3567.1 

SR 

408.4 

SS 

1367.9 

ROE  .4234 

RRA 

-.0375 

RC3  .0639 

FAU  .02037 

RRT 

.3126  RRF 

.3124  RTF 

.987! 

CRT  .8606 

g?s 

-.8358 

CST 

-.9989 

FOE  2.0172 

FRA 

3.5666 

FC3  -.4994 

BSP  22400 

see 

6823.0  R23 

.0029  RI3 

.987! 

LSA  3835.9 

MSA 

217.6 

SSA 

12.5 

BOE  3.2679 

BRA 

5.1407 

BC3  1.6304 

FSP  -1407 

SCI 

6811.5  SC2 

396.4  THA 

1. 10 

ELI  3584.4 

El2 

207.0 

ALF 

5.65 

400 


JPL  TM  33-99 


EARTH— VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  DEC  7 J968 


HELIOCENTRIC  CONIC 
RL  147.36  LAL  '.00  LOL  74.96 

RP  107.51  LAP  ?.04  LOP  113. Z3 

RC  8Z.065  CL  Z.80  GP  -.10 

planetocentric  conic 
C3  Z98.983  VHL  17.Z91  OLA  6.89  RAL 


flight  time  70.00 
DISTANCE  131.378 

VL  16.450  CAL  26.45  A7L  86.71  MCA  38.32  SMA  86.71 

VP  30.631  CAP  '48.77  A7P  87. TAL  171.03  TAP  209.35 

7AL  64.08  7AP  33.26  ETS  178.69  7AE  134.60  ETE  187.02 


LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONC 

90.00 

6 

I 43 

3003.52 

-27.97 

96.69 

90.00 

19 

43  9 

5217.12 

26.35 

234.46 

100.00 

7 

26  21 

2730.54 

-29.59 

76.76 

100.00 

21 

I 12 

4965.32 

27.93 

215,60 

110.00 

9 

42  7 

2493.42 

-33.95 

59.15 

110.00 

22 

1 56 

4775.21 

32.23 

200.15 

8.92  RAO  6571.7  V£L  20.501  PTM  3.17  VHP  27.464 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
85.38  6 51  46 


ARRIVAL  CATE  FEB  15  1969 


ECC  .76856  INC  3.2852  VI  30.233 
RCA  20.07  APO  153.35  V2  35.247 
7AC  62.14  ETC  162.65  CLP  33.26 

OPA  '15.78  RAP  329.90  ECC  5.9205 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


79.23  21  10  6 
85.48  8 11  51 
78.90  22  23  58 
85.73  9 23  40 
77.93  23  21  31 


differential  CORRECTIONS 


TC3 

-.1123  BAU 

.4511 

RC3 

-.0113  FAU 

.01161 

FC3 

-.0336  BSP 

2015 

BC3 

.1129  FSP 

-52 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  '.00  LX5L  74.96 

RP  107,50  LAP  2.19  LOP  116.48 

RC  79.887  CL  3.10  CP  -.10 

Planetocentric  conic 


275.74 
268.66 
275.89 
268.34 
276.28 
267.32 

MIO'COURSE  EIJECUTION  ACCURACY 
50T  832.4  SCR  453.3  SC3  25.5 

RRT  -.0257  RRF  .0225  RTF  '.6261 

see  947.9  R23  .0004  R13  .6261 

SCI  832.6  SC2  453.1  THA  178.86 

flight  TIKE  72.00 


2403.5 

4617.1 

2130.5 

4365.3 

1893.4 

4175.2 


'28.32 

24.59 

'29.89 

26.12 

'34.17 

30,23 


88.04 
226.23 
67.97 
207.27 
49.91 
191  .51 


ORBIT  DETERMINATION  ACCURACY 


ST 

346.1  SR 

409.5 

ss 

341  .3 

CRT 

.7097  CRS 

.7900 

CST 

.9929 

LSA 

594.0  MSA 

223.6 

SSA 

13.9 

Eli 

496.3  El2 

200.6 

alf 

51  .60 

arrival  date  FEB  17  1969 


VL  17.215 
VP  31 .053 
7AL  62.78 


C3  273.799 

VHL  16. 

.547 

OLA  7.69  RAL  10.02  RAD  6571.6 

VEL  19. 8H 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

5 59 

55 

3019.03 

-27.89 

97.74 

276.41 

90.00 

19  53 

42 

5180.96 

25.86 

231 .91 

260.63 

100.00 

7 24 

59 

2743.75 

-29.51 

77.73 

276.57 

100.00 

21  11 

21 

4930.38 

27.45 

213.11 

268.25 

110.00 

0 41 

39 

2503.75 

-33,89 

59.95 

277.01 

110.00 

22  11 

9 

4743.14 

31.74 

197.78 

267.12 

DISTAKCE  136.973 

CAL  25.24  A7L  86.70  HCA  41.57  SMA  88.19  ECC  .74171  INC  3.2970  VI  30.235 

CAP  -46.58  ATP  87.53  TAL  170.15  TAP  211.72  RCA  22.78  APO  153.60  V2  35.251 

ZAP  31,73  ETS  178.77  ZAE  134.66  ETE  187.46  ZAC  63.78  ETC  162.99  ClP  3i.73 

PTH  3.13  VHP  26,444  OPA  '15.22  RAP  331.58  ECC  5.5060 

INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


84.86 

78.04 

84.97 

77.68 

85.26 

76.60 


6 50  1 3 

21  20  3 

8 10  42 

22  33  31 

9 23  23 

23  30  12 


2418.0 
4580.9 

2143.8 
4330.4 

1903.8 

4143.1 


-28.30 

23.95 

'29.89 

25.48 

'34.18 

29.58 


89.10 

223.76 

68.95 

204.87 

50.72 

1B9.24 


differential  CORRECTIONS  MIO-OOURSE  E*tCUU»l  JILLUK/ilt 

TOE  '.84  74  TRA'2.0€02  TC3  '.1201  BAU  .4419  SCT  873.0  SCR  458.7  SC3  27.5 

RDE-1.1B05  RRA  .5828  RC3  -.0129  FAU  .01166  RRT  -.0245  RRF  .0219  RTF  '.6450 

FOE  .3905  FRA  .7497  FC3  -.0369  6SP  2094  SCB  996.1  R23  •X3000  R13  .6450 

BOE  1.4532  BRA  2.1411  0C3  .1207  FSP  -57  SCI  973.1  SC2  459.5  WA  179.99 


ORBIT  determination  ACCURACY 


ST 

364.5  SR 

413.3 

SS 

357.3 

CRT 

.7007  CRS 

.7809 

CST 

.9925 

LSA 

615.1  MSA 

229.8 

SSA 

14.2 

Eli 

510.2  El2 

208.4 

ALF 

50.04 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  '.00  LOL  74.96 

RP  107.49  LAP  2.33  LOP  119.73 

RC  77.721  GL  3.42  CP  '.II 

PLANETOCENTRIC  CONIC 


flight  TIME  74.00 
DISTANCE  142. 694 

VL  17.932  GAL  24.10  AZL  96.69  HCA  44,82  SMA  89.69 

VP  31.459  CAP  '44.49  AZP  87,65  TAl  169-27  TAP  214.09 

ZAL  61.52  ZAP  30.22  ETS  178,86  ZAE  134.79  ETE  187.92 


C3  250.873 

VHL  15 

.939 

OLA  9.47 

RAL  11.07 

RAO  6571.5 

LNCH  AZMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

5 57 

58 

3031 .79 

-27.90 

98.74 

90.00 

20  4 

2 

5144,21 

25,32 

229.37 

100.00 

7 23 

25 

2756.19 

-29.43 

78.65 

100.00 

21  21 

16 

4995 .05 

26.91 

210.62 

no. 00 

9 41 

2 

2513.29 

-33,84 

60.69 

110.00 

22  20 

9 

4710.70 

31.21 

195.40 

arrival  date  FEB  19  1969 


ECC  .71498  3.3073  VI  30.233 

RCA  25.56  APO  153.83  V2  35.254 
ZAC  65.46  ETC  163.32  ClP  30.22 

DPA  '14.63  RAP  333.28  ECC  5.1287 


IMJ  Rt'aSC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


84.36  6 48  29 


76.88  21  29  46 

84.50  a 9 21 


76.47 

84.83 


22  42  51 
9 22  55 


75.29  23  38  39 


DIFFERENTIAL  CORRECTIONS 
TDE  '.9579  TRA'2.0934  TC3  -.1299  BAU  .4347 
ROE-1.1419  RRA  ,5604  RC3  -.0144  FAU  .01171 
FOE  .4067  FRA  .7765  FC3  - .0404  BSP  2064 

BOE  1.4282  BRA  2.1574  6C3  .1296  FSP  -61 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  '.00  LOL  74.96 

RP  107.48  LAP  2.47  LOP  122.97 

RC  75.571  CL  3.75  CP  '.11 

planetocentric  conic 

C3  229.949  VHL  15.164  OLA  9.25  RAL  12.07  I 
LNCH  AZMTH  LMCH  TIME  L-I  TIME  INJ  LAT 
90.00  5 55  49  3044.75  '27.71 

90.00  20  14  8 5107.12  24.72 

100.00  7 21  41  2767.81  '29.35 

100.00  21  30  57  4859.30  26,32 

110.00  8 40  13  2522.01  '33.78 

110.00  22  28  54  4677.86  30.62 

differential  CORRECTIONS 
TDE  '.9217  TRA'2.0593  TC3  -.1299  BAU  .4020 

ROE-1.1039  RRA  .5369  RC3  -.0163  FAU  .01202 

FOE  .4190  FRA  .7993  FC3  '.0453  BSP  3161 

BOE  1.3761  BRA  2.1292  6C3  .1309  FSP  '76 


276.97 
269.52 
277.15 
269.10 
277.63 
266.96 

MID-COURSE  EXECUTION  ACCURACY 
SCT  919.3  SCR  463.4  SC3  29.9 
RRT  '.0219  RRF  .0206  RTF  -.6632 
SCB  1029.6  R25  -.0011  R13  .6632 

SCI  919.4  SC2  463.2  THA  179.15 

flight  TIfC  76.00 


DISTANCE  149.496 

VL  19.605  CAL  23.03  AZL  96.69  HCA  49.06  SMA  91.21 

VP  32  .950  GAP  -42.52  AZP  97.79  TAL  169.41  TAP  216.47 

ZAL  60.33  ZAP  29.73  ETS  179.94  ZAE  135.01  ETE  169.40 


INJ  LONG 
99.67 
226.91 
79.50 
209.13 
61.36 
193.02 

MID-COURSE  EXECUTION  ACCURACY 
SCT  934.2  SCR  467.6  SC3  32.0 

RRT  '.0299  RRF  .0220  RTF  '.6822 

SCB  1044.7  R23  .0052  R13  .6822 

SCI  934.3  5C2  467.3  THA  178.96 


2431 .9 

4544.2 

2156.2 
4e95.0 

1913.3 
4110.7 


'29.29 

23.26 

'29.99 

24.79 

'34.19 

29.97 


90.11 
221 .30 
69.97 
202.47 
51  .46 
186.99 


ORBIT  DETERMINATION  ACCl^ACY 


ST 

385.6  SR 

417.6 

SS 

374.1 

CRT 

,7088  CRS 

.7819 

CST 

.9925 

LSA 

638.2  MSA 

235.6 

SSA 

14.4 

ELI 

525.8  EL2 

216.1 

ALF 

48.21 

ARRIVAL 

DATE 

FEB 

21  1969 

ECC  .69850  INC  3.3165  VI  30.233 
RCA  29.41  APO  154,01  V?  35.256 
ZAC  67.15  ETC  163.63  CLP  29.73 


VEL  18.742 

PTH  3.06 

VHP  24,509 

OPA  -14.03 

RAP  334.99 

ECC  4.7844 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

277,42 

83.90 

6 46  33 

2444.8 

'29.26 

91  .05 

268.54 

75.73 

21  39  15 

4507.1 

22.52 

218.94 

277.62 

84.05 

8 7 48 

2167.8 

'29.96 

70.74 

267.89 

75.29 

22  51  56 

4259.3 

24.04 

200.06 

278.14 

84.43 

9 22  15 

1922.0 

-34.19 

52.14 

266.55 

74.00 

23  46  52 

4077,9 

29.12 

194.72 

ORBIT  determination  ACCURACy 


ST 

390.5 

SR 

421  .6 

SS 

396.9 

CRT 

.6991 

CRS 

.7915 

CST 

.9909 

LSA 

649.2 

MSA 

241  .4 

SSA 

14.4 

Eli 

529.9 

EL2 

222.5 

alf 

48.14 

401 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  CATC  DCC  7 1968 


flicht  timc  7a. 00 


ARRIVAL  CATC  FC6  Z3  1969 


HCLIOCENTRIC  CONIC 

RL  147.36  LAL  -.00  tOL  74.96  Vt  19.237 

RP  107.48  LAP  2.59  LOP  126.22  VP  32.225 

RC  73.439  CL  4.08  OP  -.11  ZAL  59,18 

PLANETOCENTRIC  CONIC 


DISTANCE  154.419 

CAL  22.01  A7L  86.68  HCA  51.31  SNA  92.73  ECC  .66241  IHC  3.3248  VI  30.233 
CAP  -40.64  AZP  87.92  TAL  167.55  TAP  218.86  RCA  31.31  APO  154.16  V2  35.258 
ZAP  27.26  ET5  179.02  ZAE  135.32  ETE  188.91  ZAC  68.87  ETC  163.92  CLP  27.26 


C3  210.887 

VHL  14.522 

OLA  10.01 

RAL  13.02 

RAO  6571,2 

VEL  18.226 

PTH  3.02 

VHP  23.590 

OPA  -13.41 

RAP  336.70 

ECC  4.4707 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 53  28 

3057.05 

-27.61 

100.56 

277.77 

83.47 

6 44  25 

2457.0 

-28.23 

91  .95 

90.00 

20  24  4 

5069.54 

24.07 

224.25 

268.12 

74.61 

21  48  33 

4469.5 

21.72 

216.37 

100.00 

7 19  46 

2778.74 

-29.27 

80.31 

277.99 

83.64 

8 6 4 

21 78.7 

-29.84 

71.55 

100.00 

21  40  27 

4823.08 

25.67 

205.64 

267.62 

74.13 

23  0 51 

4223.1 

23.24 

197.68 

110.00 

8 39  15 

2530.01 

-33,73 

61 .98 

278.55 

84.07 

9 21  25 

1930.0 

-34.18 

52.77 

JIO.OO 

22  37  28 

4644.58 

29.97 

190.65 

266.18 

>2.73 

23  54  52 

4044.6 

27.31 

182.47 

differential  corrections 


mio-course  execution  accuracy 


OR8IT  OETERHINATION  ACCURACY 


TOE 

-.8450 

TRA- 

'2.0942 

TC3 

-.1408 

BAU 

.4002 

SCT 

991.1  SCR 

470.9  5C3 

34.6 

ST 

417.9  SR 

424.7 

SS 

405.7 

ROE- 

-1 .0649 

RRA 

.5141 

RC3 

-.0182 

FAU 

.01204 

RRT 

-.0238 

.0195  RTF 

-.6986 

CRT 

.7017  CRS 

.7831 

CST 

.9913 

FOE 

.4365 

FRA 

.8294 

FC3 

-.0494 

BSP 

2847 

SC6 

1097.3  R23 

.0019  R13 

.6986 

L5A 

677.2  MSA 

246.5 

SSA 

14.7 

Boe 

1.3594 

BRA 

2.1564 

BC3 

.1420 

FSP 

-79 

SCI 

991 .2  SG2 

470.7  THA 

179.16 

ELI 

549.6  El2 

230.1 

ALF 

45.65 

LAUNCH 

DATE  DEC 

7 1968 

flight  time 

80.00 

arrival 

DATE 

Fte 

25  J96S 

HELIOCENTRIC  CONIC 


DISTANCE  160.433 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  19.829 

GAL  21 .05 

AZL  86.67 

HCA 

54.56 

SMA  94 .26 

ECC  .63678 

INC  3.3325 

VI 

30.233 

RP  107.48 

LAP 

2.71 

LOP  129.47 

VP  32.583 

GAP  -38.85 

AZP  88.07 

tal 

166.71 

TAP  221 .27 

RCA  34 .24 

APO  154.28 

V2 

35.259 

RC  71,328 

GL 

4.44 

CP  -.12 

ZAL  58.09 

ZAP  25.82 

ETS  179.10 

ZAC 

135.71 

ETE  189.45 

ZAC  70.61 

ETC  164.20 

CLP 

25.82 

PLANETOCENTRIC  CONIC 

. 

C3  193.465 

VHL 

13.909 

OLA  10.76 

RAL  13.92 

RAD  6571.1 

VEL  17,742 

PTH 

2.99 

VHP  22.700 

OPA  -12.77 

RAP  338.43 

ECC 

4.1840 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

50  56 

3068.63 

-27.52 

101.40 

278.02 

83.06 

6 42  4 

2468.6 

-28.20 

92-BO 

90.00 

20 

33  48 

5031 .44 

23.35 

221.69 

267.83 

73.51 

21  57  39 

4431  .4 

20.87 

213.90 

100.00 

7 

17  39 

2788.95 

-29.19 

81.05 

278.25 

83.25 

8 4 8 

2188.9 

-29.82 

72.31 

100.00 

21 

49  46 

4786.36 

24.96 

203.14 

267.30 

73.00 

23  9 32 

4186.4 

22.40 

195.28 

no.cxi 

8 

38  5 

2537.23 

-33.67 

62.54 

278.85 

83.74 

9 ZO  22 

1937.2 

-34.17 

53.33 

110.00 

22 

45  49 

4610.83 

29.26 

188.28 

265.76 

71.48 

24  2 40 

4010.8 

26.45 

180.22 

differential  ccrrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.8491 

TRA-2.1091  TC3 

-.1485 

BAU 

.3877 

SCT  1036.9  SCR 

473.6  SC3  37.4 

ST 

439.2  SR 

427.3 

55 

423.1 

ROE-1 .0264 

RRA  .4909  RC3 

-.0204 

fau 

.01218 

RRT  -.0219  RRF 

.0179  RTF  -.7150 

CRT 

.7009  CRS 

.7842 

CST 

.9910 

FOE  .4534 

FRA  .8579  FC3 

-.0545 

BSP 

3000 

see  1139.9  R23 

.0019  Rl^-  .7150 

LSA 

700.8  MSA 

251.2 

SSA 

14.9 

BOE  1.3321 

BRA  2.1655  BC3 

.1499 

FSP 

-86 

SGI  1036.9  SG2 

473.5  THA  179 -2B 

ELI 

565.1  EL2 

236.9 

ALF 

43.88 

iUNCM  DATE  DEC 

7 1968 

flight  TIME  82.00 

ARRIVAL  DATE 

FEB 

27  1969 

HELIOCENTRIC  CONIC 

DISTANCE  166.536 

RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  20.386 

CAL  20.14 

AZL  86.66 

HCA 

57,81 

SHA 

95.  ?8 

ECC  .61170 

INC 

3.3394 

VI 

30.233 

RP  107.48 

lap 

2.83 

LOP  132.72 

VP  32.925 

Cap  -37.15 

AZP  88.22 

TAL 

165.89 

TAP 

223,69 

RCA  37.19 

APO 

154.37 

V2 

35.259 

RC  69.241 

GL 

4.80 

--12 

57.05 

ZAP  24.38 

ETS  179.18 

ZAE 

136.20 

ETE 

190.02 

ZAC  72.36 

ETC 

164.47 

CLP 

24.38 

PLANETOCENTRIC  CONIC 

C3  177.542 

VHL 

13.324 

OLA  11.51 

RAL  14.77 

RAO  6570.9 

VEL  17.288 

PTH 

2.95 

VHP  21 .838 

DPA  -12.11 

RAP 

340.17 

ECC 

3.9219 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

48  10 

3079.57 

-27.43 

i02-16 

278.16 

82.67 

6 

39  30 

2479.6 

'28.16 

93.59 

90.00 

20 

43  22 

4992.76 

22,58 

219.12 

267.50 

72.45 

22 

6 34 

4392.8 

19.97 

211  .42 

UW.OO 

7 

15  20 

2798.47 

-29.11 

81.75 

278.40 

82.89 

8 

1 58 

2198,5 

■29.79 

73  .01 

lOO.CKJ 

21 

58  53 

4749.09 

24 .20 

200.64 

266.93 

71.89 

23 

18  2 

4149.1 

21 .49 

192.88 

110.00 

6 

36  44 

2543.73 

-33.63 

63.04 

279.04 

83.45 

9 

19  8 

1943.7 

'34.17 

53.84 

110.00 

22 

53  58 

4576.59 

28.50 

185.90 

265.29 

70.27 

24 

ICr  15 

3976.6 

25.54 

177.97 

DIFFERENTIAL  CORRECTIONS 


NIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.8544  TRA-2.1238 

TC3  -.1564 

BAU  .3751 

SGT  1085.0  SGR 

475.6  SG3 

40.4 

ST 

461.9 

SR 

429.2 

SS 

441  .2 

ROE  -.9879  RRA  .4676 

RC3  -.0227 

FAU  .01234 

RRT  - 

.0194  RRF 

.0159  RTF 

.7307 

CRT 

.7005 

CRS 

.7854 

CST 

.9908 

FOE  .4709  FRA  .8871 

FC3  -.0602 

BSP  3136 

see  1184.7  R23 

.0016  R13 

.7307 

LSA 

725.7 

MSA 

255.5 

SSA 

15.1 

BOE  I. 3061  BRA  2,1747 

BC3  .1580 

FSP  -94 

SG]  1085.1  SG2 

475.5  THA  179.40 

Eli 

581.7 

EL2 

243.2 

ALF 

42.0: 

LAUNCH  DATE  DEC  7 1968 

FLICHT  TIME  i 

84.00 

ARRIVAL  CATE 

MAR 

1 1969 

HELIOCENTRIC  CONIC 

DISTANCE  172.721 

RL  147.36  j-AL  -.00 

LOL  74.96 

VL  20.908 

GAL  19.26 

AIL  86.65 

HCA  61 .06 

SMA  97.30 

ECC 

.58723 

INC 

3.3459 

VI 

30.233 

RP  107.48  LAP  2.93 

LOP  135.97 

VP  33.250 

GAP  -35.52 

AZP  88.38 

TAL  165.08 

TAP  226.14 

RCA 

40.16 

APO 

154.43 

V2 

35.258 

RC  67.184  GL  5.18 

CP  -.13 

ZAL  56.06 

ZAP  22.97 

ETS  179.26 

ZAE  136.79 

ETE  190.63 

ZAC 

74.14 

ETC 

164.72 

CLP 

22.97 

PLANETOCENTRIC  CONIC 

C3  162.978  VHL  12.766 

OLA  12.25 

RAL  15.58 

RAO  6570. 8 

VEL  16.861 

PTH  2.91 

VHP  21 .004 

OPA 

-11  .44 

RAP 

341 .91 

ECC 

5,eS22 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  5 45  11 

3089.89 

-27.34 

t02.95 

278.20 

82.31 

6 36  41 

2489.9 

'28.12 

94.35 

90.00  20  52  46 

4953.47 

21.75 

216.54 

267,11 

71.41 

22  15  19 

4353.5 

19.01 

208.93 

100.00  7 12  47 

28(97.34 

-29.03 

82.40 

278,45 

82.56 

7 59  35 

2207.3 

■29.76 

73.67 

100.00  22  7 50 

47Ji.26 

23,37 

196.13 

266.51 

70.81 

23  26  21 

4JI1.3 

20.54 

190-48 

110.00  8 35  11 

2549.53 

-33^8 

63.49 

279.12 

83.19 

9 17  41 

1949.5 

■34.16 

54.29 

110.00  23  1 56 

4541 .83 

27.68 

183.53 

264.77 

69.09 

24  17  38 

3941  .8 

24.58 

175.73 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.8594 

TRA-2.1371  TC3 

-.1642 

BAU 

.3619 

SGT 

1134.8  SGR 

476.9 

SG3 

43.6 

ST 

485.4 

SR 

430.6 

SS 

459.8 

ROE  -.9496 

RRA  .4443  RC3 

-.0252 

FAU  .01252 

RRT 

-.0166  RRF 

.0136 

RTF 

-.7457 

CRT 

.7004 

CRS 

.7867 

CST 

.9905 

FOE  .4891 

FRA  .9170  FC3 

-.0665 

BSP 

3290 

see 

1230-9  R23 

.0014 

R13 

.7457 

LSA 

751  .6 

MSA 

259.3 

SSA 

15.2 

BOE  1.2808 

BRA  2.1828  BC3 

.1661 

FSP 

-102 

SGI 

1134.8  SC2 

476.8 

THA 

179.52 

ELI 

599.2 

EL2 

249.0 

ALF 

40.13 

402 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  DEC  7 1968  FlICHT  TIKE  86.00  ARRIVAL  CATE  MAR  3 1969 

heliocentric  conic  distance  178.982 

RL  U7.36  LAL  '.00  LOL  74.96  VL  21.398  GAL  18.43  A7L  86.65  HCA  64.30  SHA  98.80  ECC  .56341  INC  3.3521  VI  30.233 

RP  107.48  LAP  3.02  LOP  139.22  VP  33.559  CAP  -33.96  A7P  88.55  TAL  164.30  TAP  228.60  RCA  43.13  APO  154.46  V2  35.257 

RC  65.159  GL  5.57  CP  -.13  7AL  55.13  ZAP  21  .57  ETS  179. 34  7AE  1 37 .48  ETE  191  .29  ZAC  75 .92  ETC  164  .96  CLP  21.57 

PLANETOCENTRIC  CONIC 

C3  149.651  VHl  12.233  ClA  12.98  RAL  16.33  RAO  6570.6  V£L  16.461  PTH  2.87  VHP  20.196  OPA  -10.76  RAP  343.65  ECC  3.4629 
lNCH  AZMTH  LNCH  TIHE  L-I  time  INJ  LAT  INJ  long  INJ  RT  ASC  INJ  ATMTH  INJ  time  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 41  57  3099.67  -27,25  103.63  278.13  81.97  6 33  37  2499.7  -28.08  95.06 

90.00  21  2 0 4913.54  20.86  213.94  266.67  70.41  22  23  54  4313.5  18.00  206.44 

100.00  7 JO  1 2815.62  -28.96  83.00  278.40  82.25  7 56  57  2215.6  -29.73  74.29 

100.00  22  16  37  4672.82  22.49  195.61  266,03  69.77  23  34  30  4072.8  19.53  188.07 

110.00  8 33  25  2554.66  -33.54  63.88  279.09  82.96  9 16  0 1954.7  -34.15  54.69 

110.00  23  9 43  4506.54  26.79  181.17  264,20  67.93  24  24  49  3906.5  23.56  173.50 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.8622  TRA-2.147D  TC3  -.1712  6AU  .3470  SCT  1184.7  SCR  477.4  SC3  47.0  ST  509.0  SR  431.3  SS  478.7 

ROE  -.9116  RRA  .4211  RC3  -.0278  FAU  .01275  RRT  -.0140  RRF  .0111  RTF  -.7602  CRT  .7000  CRS  .7882  CST  .9902 

FOE  .5079  FRA  .9474  FC3  -.0737  0SP  3503  SC6  1277.2  «23  .0016  R13  .7602  LSA  777.9  MSA  262.6  SSA  15.4 

0OE  1.2548  BRA  2.1879  0C3  .1735  FSP  -112  SGI  1184.7  SC2  477.3  THA  179.62  ELI  616.8  EL2  254.2  AlF  38.31 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  88.00  ARRIVAL  PATE  MAR  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  185.314 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  21 .858 

GAL  17.63 

AZL  86.64 

HCA 

67.55 

SHA 

100.28 

ECC 

.54030 

INC 

3.3579 

VI 

30.233 

RP  107.49 

LAP 

3.10 

LOP  142.47 

VP  33.852 

GAP  -32.47 

AZP  88,72 

TAL 

163.53 

TAP 

231 .09 

RCA 

46.10 

APO 

154.47 

V2 

35.254 

RC  63.173 

CL 

5.97 

CP  -.14 

ZAL  54.25 

ZAP  20,18 

ETS  179.41 

ZAE 

138.28 

ETE 

191 .99 

ZAC 

77.72 

ETC 

165.18 

CLP 

20.18 

PLANETOCENTRIC  CONIC 

C3  137.455 

VHL 

11.724 

OLA  13.70 

RAL  17,03  RAO  6570.5 

VEL  16.007 

PTH 

2.83 

VHP 

19.412 

OPA 

-10.06 

RAP 

345.40 

ECC 

3.2622 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

5 

38  28 

3108.94 

-27.16 

104.29 

277.96 

81.65 

6 

30  17 

2508.9 

■28.03 

95.7^ 

90.00 

21 

1)  7 

4872.93 

19.91 

211.34 

266.18 

69.44 

22 

32  20 

4272.9 

16.94 

203.93 

100.00 

7 

7 J 

2823.36 

-28,89 

83.57 

278.24 

81.96 

7 

54  4 

2223.4 

■29.70 

74.86 

100.00 

22 

25  15 

4633.75 

21.55 

193.09 

265.52 

68.77 

23 

42  29 

4033.8 

18.47 

185.65 

1)0.00 

8 

31  27 

2559.18 

-33,50 

64.23 

278.96 

82.76 

9 

14  6 

1959.2 

■34.14 

55.05 

110.00 

23 

17  19 

4470.70 

25.86 

178.80 

263.60 

66.82 

24 

31  49 

3870.7 

22.49 

171  .26 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE 

-.8682 

TRA- 

2.1503 

TC3 

-.1788 

BAU 

.3333 

SGT  1238.7  SCR 

477.1 

SG3 

50.8 

ST 

535.0 

SR 

431  .3 

SS 

498.7 

ROE 

-.8738 

RRA 

.3980 

RC3 

-.0307  FAU 

.01298 

RRT  -.0101  RRF 

.0080 

RTF  - 

.7739 

CRT 

.7006 

CRS 

.7899 

CST 

.9900 

FOE 

.5279 

FRA 

.9790 

FC3 

-.0818 

BSP 

3653 

see  1327.4  R23 

.0012 

R13 

.7739 

LSA 

806.5 

MSA 

265.2 

SSA 

15.5 

BOE 

1.2318 

BRA 

2,1947 

BC3 

.1814 

FSP 

-122 

SGI  1238.7  SG2 

477.1 

THA  t 

79.74 

ELI 

636.7 

El2 

258.6 

ALF 

36.39 

LAUNCH 

DATE  1 

OEC 

7 I960 

flight  TIME 

90.00 

ARRIVAL 

DATE 

MAR 

7 1969 

HELIOCENTRIC  CONIC 

DISTANCE  191.710 

RL 

147.36 

LAL 

-.00 

LOL 

74.96 

VL 

22.290 

GAL 

16.87  AZL  86.64 

HCA 

70.80 

SMA  101.75 

ECC 

.51791 

INC 

5.3634 

VI 

30.233 

RP 

107.50 

LAP 

3.18 

LOP 

145.72 

VP 

34.129 

GAP 

-31.04  AZP  88.89 

TAL 

162.80 

TAP  233.59 

RCA 

49.05 

APO 

154.45 

V2 

35.251 

RC 

61  .231 

GL 

6.39 

GP 

-.14 

ZAL 

53.42 

ZAP 

18.79  ETS  179.47 

ZAE 

139.19 

ETE  192.75 

ZAC 

79.53 

ETC 

165.39 

CLP 

18.79 

PLANETOCENTRIC  CONIC 

C3  126.290  VHL  11 .238  OLA  14.42  RAL  17.69  RAO  6570.3  VEL  15.736  PTH  2.79  VHP  18.653  OPA  -9.34  RAP  347.15  ECC  3.0784 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  53442  3117.80  -27.07  104.92  277.68  81.35  62640  2517.8  -27,99  96.38 

90.00  21  20  6 4831 .62  18.90  208.73  265.65  68.52  22  40  38  4231.6  15.82  201  .42 

100.00  7 3 45  2830.61  -28 .82  84,10  277.98  81,69  7 50  56  2230.6  -29.67  75.39 

100.00  22  33  44  4594.04  20,55  190.57  264.95  67.80  23  50  18  3994.0  17.36  183.23 

110.00  8 29  15  2563.12  -33.46  64.53  278.73  82.58  9 11  58  1963.1  -34.13  55.35 

110.00  23  24  44  4434.30  24 .86  176.44  262.95  65.74  24  38  39  3834.3  21.37  169.03 

differential  corrections  MIO-COURSE  EXECUTION-ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8717  TRA-2.1652  TC3  -.1852  BAU  .3179  SCT  1292*3  SGR  476,1  SG3  54.9  ST  560.9  SR  430.6  SS  519.2 

ROE  -.8365  RRA  .3752  RG3  -.0338  FAU  .01327  RRT  -.0065  RRT  ,0046  RTF  -.7871  CRT  .7010  CRS  .7916  CST  .9898 

FOE  .5486  FRA  1.0113  FC3  -.0909  BSP  3873  SGB  1377.2  R23  .0013  R13  .7871  LSA  835.4  MSA  267.3  SSA  15.7 

BOE  l.ZOet  BRA  2.1975  BC3  .1883  FSP  -134  SGI  1292.3  SG2  476.1  THA  179.84  ELI  656.7  El2  Z62.3  AlF  34.56 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  92.00  ARRIVAL  OATE  MAR  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  J98.166 

RL  147.36  LAL  -.00  LOL  74.96  VL  22.695  CAL  16.13  A2t  86.63  HCA  74.04  SMA  103.19  ECC  .49629  INC  3.3687  VI  30.233 

RP  107.51  LAP  3.24  LOP  148.98  VP  34.391  GAP  -29.67  AZP  89.07  TAL  162.09  TAP  236.13  RCA  51-98  APO  154.40  V2  35.248 

RC  59.338  GL  6.83  GP  -.15  ZAL  52.65  ZAP  17.42  ETS  179,53  ZAE  140.22  ETE  193.57  ZAC  81.34  ETC  165.59  CLP  17.42 

PLANETOCENTRIC  CONIC 

C3  116.069  VHL  10.774  OLA  15.13  RAL  18.29  RAO  6570.2  VEL  15.408  PTH  2.75  VHP  17.917  OPA  -8.62  RAP  348.90  ECC  2.9102 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  53039  3126.30  -26.98  105.53  277,31  81 .05  6 22  45  2526.3  -27.94  97.00 

90.00  21  28  59  4789.58  17,84  206.11  265.08  67.64  22  48  48  4189.6  14.65  198.88 

100.00  7 0 13  2837.45  -28.75  84.59  277.62  81.44  74731  2237.5  -29.63  75.90 

100.00  22  42  6 4553.66  19.49  188.04  264.35  66.87  23  57  59  3953.7  16.19  180.80 

110.00  8 26  48  2566.54  -33.43  64,80  278.40  82.43  9 9 35  1966.5  -34.12  55.62 

110.00  23  32  0 4397.34  23.80  174,09  262.26  64.71  24  45  17  3797.3  20.20  166.80 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.8757  TRA-2.17D9  TC3  -.1913  BAU  .3023  SGT  1348.0  SCR  474.3  SC3  59-3  ST  588.0  SR  429.2  SS  540.5 

ROE  -.7995  RRA  .3526  RC3  -.0371  FAU  .01358  RRT  -.0022  RRF  .0007  RTF  -.7996  CRT  .7019  CRS  .7937  CST  .9896 

FOE  .5705  FRA  1 .0447  FC3  -.1013  BSP  4087  SG6  1429.0  R23  .0013  R1 3 .7996  LSA  865.9  MSA  268.7  SSA  J5.8 

BOE  1.1858  BRA  2.1993  BC3  ,1948  FSP  -146  SGI  1348.0  SG2  474.3  THA  179.95  ELI  678.0  El2  265.1  ALF  32.74 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  OATE  DEC  7 J968 

HELIOCENTRIC  CONIC 
Rl  147.36  LAL  -.00  LOL  74.96 

RP  107.5?  LAP  3.29  LOP  152.23 

RC  57.501  CL  7.28  OP  -.16 

PLANE TOCENTRIC  CONIC 


Flight  time  94.00 


arrival  date  mar  11  1969 


DISTANCE  204.675 

VL  23.075  CAL  15.43  A7L  86.63  HCA  77.29  SNA  104.61  ECC  .47544  INC  3.3739  VI  30.233 
VP  34.639  CAP  -28.35  A7P  89.26  TAL  161.40  TAP  236.69  RCA  54.67  APO  154.34  V2  35.243 
2AL  51.94  7AP  16.06  ETS  179.57  7AE  141.36  CTE  194,47  7AC  63.17  ETC  165,76  CLP  16.06 


LMCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110-00 
110.00 


LNCH  TIME 

5 26  18 

21  37  45 

6 56  24 

22  50  20 

8 24  7 

23  39  6 


OLA  15.84 

RAL  18.85 

RAD  6570.0 

VEL  15.101 

PTH  2.72 

VHP  17.203 

OPA  -7.89 

RAP  350.65 

ECC  2.7562 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3134.55 

-26.89 

106 

276.84 

80.77 

6 10  31 

2534.6 

-27.89 

97.59 

4746.79 

16. 7j 

203.48 

264.47 

66.00 

22  56  52 

4146.8 

13.43 

196.34 

2843.96 

-28.68 

85.07 

277.16 

81.20 

7 43  48 

2244.0 

-29.60 

76.38 

4512.62 

18.37 

185.50 

263.70 

66  .(X) 

24  5 33 

3912-6 

14.97 

178.36 

2569.51 

-35".  41 

65 .02 

277.96 

82.30 

9 6 57 

1969.5 

-34.11 

55.85 

'4359.83 

22.69 

171.75 

261.54 

63.72 

24  51  46 

3759.8 

18.98 

164.58 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


0R8IT  DETERMINATION  ACCURACr 


TOE 

-.8800  TRA- 

-2.1747 

TC3 

-.1966  BAU 

.2864 

SGT 

1405.4  SCR  471.6  SG3 

64.1 

ST 

616.3  SR 

427.1 

SS 

562.8 

ROE 

-.7631  RRA 

.3304 

RC3 

-.0405  FAU 

.01393 

RRT 

.0026  RRF  -.0037  RTF 

-.8115 

CRT 

.7032  CRS 

.7959 

CST 

.9894 

FOE 

.5939  FRA 

1 .0794 

FC3 

-.1130  BSP 

4313 

see 

1482.4  R23  -.0013  R13 

-.8115 

LSA 

897.9  MSA 

269.4 

SSA 

15.9 

BOE 

1.1647  BRA 

2.1996 

BC3 

.2008  FSP 

-160 

SCI 

1405.4  SC2  471.6  THA 

.06 

ELI 

700.6  CL2 

267.1 

alf 

30.96 

LAUNCH 

DATE  DEC 

7 1968 

Flight  time  96,oo 

ARRIVAL 

DATE 

MAR 

13  1969 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 

RP  107,54  LAP  3.33  LOP  155.48 

RC  55.726  GL  7.75  CP  -.16 

PLANETOCENTRIC  CONIC 
C3  96.150 
LNCH  A7MTH 
90.00 
90.00 
100.00 
200.00 
110.00 
110,00 

differential  corrections 
TOE  -.6669  TRA-2.1790  TC3  -.2022 

ROE  -.7272  RRA  .3066  RC3  -.0442 

FOE  .6190  FRA  1.1157  FC3  -.1262 

BOe  1.J469  BRA  2.2006  BC3  .2070 


distance  211.233 

VL  23,431  CAL  14.76  A7L  66,62  HCA  60.53  SMA  105.99  ECC  .45536  INC  3.3769  VI  30.233 

VP  34,6i^  CAP  -27.06  A^  69.44  TAl  1».75  TAP  241.^  RCA  57.7?  APO  154.25  V2  35.256 

7AL  51.26  7AP  14.70  ETS  179.60  7AE  142.66  ETE  195.46  7AC  64.99  ETC  165.93  ClP  14.70 


m-  9.907 

DLA  16.54 

RAL  19.55 

RAO  6569.9 

VEL  14.815 

PTH  2.68 

WP  16.512 

OPA  -7.15 

RAP  352.40 

ECC  2.6153 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PD  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 21  36 

3142.64 

-26.80 

106.69 

276.27 

80. 50 

6 13  59 

2542.6 

-27.84 

98.18 

21  46  27 

4703.24 

15.52 

200.83 

263.82 

66.02 

23  4 51 

4103.2 

12.15 

193.78 

6 52  17 

2850.22 

-28.62 

85.52 

276.61 

80.97 

7 39  47 

2250.2 

-29.57 

76.84 

22  58  218 

4470.90 

17.20 

182.96 

263.03 

65.17 

24  12  59 

3870.9 

13.71 

175.91 

8 21  10 

2572.10 

-33.38 

65.22 

277.43 

82.18 

9 4 3 

1972.1 

-34,10 

56.05 

23  46  4 

4321.78 

21.53 

169.41 

260.79 

62.78 

24  58  5 

3721 .8 

17.71 

1 62 . 36 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .2716  SGT  1466.9  SCR  466.2  SC3  69.3 

FAU  .01431  RRT  .0067  RRF  -.0066  RTF  -.6227 

BSP  4462  see  1539.6  R23  -.0006  R13  -.6227 

FSP  -175  SGI  1466.9  SC2  466.2  THA  .16 


ORBIT  DETERMINATION  ACCURACV 


ST 

CRT 

LSA 

ELI 


647. J SR 
.7056  CRS 
932.7  MSA 
725.9  EL2 


424.3  SS 
.7964  CST 

269.4  5SA 
266.0  ALF 


566.5 

.9693 

16.0 

29.18 


LAUNCH  DATE  DEC  7 1968 


flight  TIME  98.00 


arrival  DATE  MAR  15  1969 


>CLlOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 

RP  107.56  LAP  3.36  LOP  158.72 

RC  54.021  GL  8.23  CP  -.17 

PLANETOCENTRIC  CONIC 
C3  90.313  VHL  9.503  OLA  17.24 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 16  34 
21  55  6 

6 47  51 
23  6 30 

8 17  58 
23  52  52 


3150.69 

4658.90 

2856.32 

4426.50 

2574,37 

4265.21 


VL  23.765 
VP  35.091 
7AL  50.67 

RAL  19.60 
INJ  LAT 
-26.71 
14.26 
-26.55 
15.97 
-33.36 
20.31 


DISTANCE  217.634 

CAL  14.11  A7L  66.62  HCA  83.78  SMA  107,34  ECC  .43612  INC  3.3838  VI  30.233 

CAP  -25.86  A7P  89.63  TAL  160.13  TAP  243.90  RCA  60.53  APO  154.15  V2  35.232 

7AP  13.34  ETS  179.61  7AE  144.07  ETC  196.56  7AC  86.82  ETC  166.08  CLP  13.34 


RAO  6569.8  VEL  14.548  PTH  2.64  VHP  15.041 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  -6.40  RAP  354.14  ECC  2.4863 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


107.26 

198.17 

85.96 

180,41 

65.39 

167.08 


275.62 

263.14 

275.96 

262.32 

276.81 

260.00 


80.23 

65.28 

80.74 

64.39 

82.08 

61.89 


6 9 5 

23  12  45 

7 35  27 

24  20  18 
9 0 

25  4 


52 

16 


2550.7 

4058.9 

2256.5 

3828.5 
1974.4 

3683.2 


-27.79 

10.82 

-29.53 

12.39 
-34.10 

16.39 


98.76 
191 .19 
77.29 
173.45 
56.23 
160.25 


differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.8919 

TRA- 

-2.1790 

TC3 

-.2060  BAU 

.2554 

SGT 

1527,9  sen 

463.9 

SG3 

75.0 

ST 

677.9  SR 

420.7 

SS 

611.0 

ROE  -.6919 

RRA 

.2873 

RC3 

-.0480  FAU 

.01475 

RRT 

.0149  fWF 

-.0144 

RTF 

- .8334 

CRT 

.7079  CRS 

.8012 

CST 

.9891 

FOE  .6456 

FRA 

1.1533 

FC3 

-.1414  BSP 

4709 

see 

1590.0  «23 

-.0007  013 

-.8334 

LSA 

968.2  MSA 

268.7 

SSA 

16.1 

BOE  1.J288 

BRA 

2.1979 

BC3 

.2115  FSP 

-191 

SGI 

1527.9  SC2 

463.9 

THA 

.29 

EU 

751.5  EL2 

268.1 

ALF 

27.,  51 

LAUNCH  DATE  DEC 

7 1968 

FLIGHT  TIfC 

100.00 

< 

> 

< 

DATE 

MAR 

17  1969 

HELIOCENTRIC  CONIC 


DISTANCE  224.474 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  24.078 

CAL  13.49 

AZL  86.61 

HCA  87.02 

SMA  108.66 

ECC  .41764 

INC 

3.3886 

VI 

30.233 

RP  107.58 

LAP 

3.38 

LOP  161 .97 

VP  35.297 

GAP  -24.68 

AZP  89.82 

TAl  159.54 

TAP  246.56 

RCA  63.28 

APO 

154.03 

V2 

35.226 

RC  52.393 

GL 

8.73 

CP  -.18 

2AL  50.12 

ZAP  11.96 

ETS  179.59 

ZAE  145.61 

ETE  197.79 

ZAC  88.65 

ETC 

166.21 

CLP 

11.98 

PLANETOCENTRIC  CONIC 

C3  83.145 

VHL 

9.118 

DLA  17.93  RAL  20.20 

RAO  6569.6 

VEL  14.300 

PTH  2.60 

VHP  15. 

J9I 

OPA  -5,65 

RAP 

355.88 

ECC 

2.3684 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

11  9 

3158  .k) 

-26.61 

107.84 

274.87 

79.95 

6 3 

48 

2558.8 

27.73 

99.35 

90.00 

22 

3 42 

4613.77 

12.97 

195.50 

262.43 

64 .61 

23  20 

35 

4013.8. 

9.45 

188.59 

100.00 

6 

43  5 

2862.38 

-28.48 

86.40 

275.23 

80.52 

7 30 

47 

2262.4 

■29.50 

77.74 

100.00 

23 

14  27 

4385.43 

14.68 

177.86 

261.58 

63.67 

24  27 

33 

3785.4 

11  .03 

I 70 . 98 

110.00 

8 

J 4 29 

2576.42 

-33.34 

65.55 

276.10 

81.99 

8 57 

25 

1976.4 

•34.09 

56.39 

110.00 

a 

3 29 

4244,15 

19.04 

164.76 

259.20 

61.06 

1 14 

13 

3644  .2 

15.03 

157.94 

differential  CORRECTIONS 

HIO-OXJRSE  CXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.8973 

TRA- 

-2.1770 

TC3  -.2007  040  .2391 

SGT  1590.6  SGR  458.9  SC3 

81 .2 

ST  7J0.0 

SR 

416.4 

SS 

636.8 

ROE  -.6573 

RRA 

.2665 

RC3  -.0520  F4U  .01524 

RRT 

.0218  RRF  - 

.0206  RTF  - 

.8436 

CRT  .7108 

CRS 

.8042 

CST 

.9890 

FOE  .6742 

FRA 

1.1926  FC3  -.1586  BSP  4939 

see  1655.5  R23  - 

.0006  R13  - 

.8436 

LSA  1005.6 

MSA 

267.3 

SSA 

16.2 

ec^  1. 1123 

BRA 

2.1933 

BC3  .2151 

FSP  -209 

SCI  1590.6  SG2  458.7  THA 

.39 

ELI  778.5 

EL2 

267.  J 

Alf 

25.90 

404 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968  69) 


LAUNCH  OATC  DEC  7 1 968  FLIGHT  TIME  102.00  ARRIVAL  CATE  MAR  19  1969 


heliocentric  conic  distance  231. M7 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  24.371 

CAL  12.90 

AZL  86.61 

HCA 

90.26 

SMA 

109.93 

ECC 

.39996 

INC 

3.3935 

VI 

30.233 

RP  107.60 

LAP 

3.39 

LOP  165.22 

VP  35.490 

CAP  -23.55 

AZP  90.02 

TAL 

158.98 

TAP 

249.24 

RCA 

65.96 

APO 

153.90 

V2 

35.219 

RC  50.852 

ct 

9.25 

CP  -.19 

ZAL  49.63 

ZAP  1Q*,62  £^TS  179.53 

ZAE 

147.29 

ETE 

199.18 

ZAC 

90.48 

ETC 

166.33 

CLP 

10.62 

planetocentric  conic 

C3  76.589 

VHL 

8.752  DLA  18.63 

RAL  20.55 

RAD  6569.5 

VEL  14.069 

PTH 

2,57 

VHP 

14.56} 

DPA 

-4.90 

RAP 

357.61 

ECC 

2.2605 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

» INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

5 21 

3167.13 

-26.51 

108.43 

274.04 

79.67 

5 

58  8 

2567.1 

•27.67 

99.95 

90.00 

22 

12  16 

4567.82 

11.62 

192.80 

26  J .70 

63.99 

23 

28  24 

3967.8 

8.03 

185.96 

100.00 

6 

37  57 

2868.50 

-28.41 

86.84 

274.41 

80.30 

7 

25  46 

2268.5 

29.46 

78.19 

100.00 

23 

22  21 

4341.68 

13.34 

175.30 

260.82 

63.00 

24 

34  43 

3741.7 

9.62 

168.49 

110.00 

8 

JO  42 

2578.32 

-33.32 

65.70 

275.31 

81 .91 

8 

53  40 

1978.3 

•34.08 

56.54 

110.00 

0 

10  2 

4204.63 

17.72 

162.46 

258.36 

60.28 

1 

20  6 

3604.6 

13.63 

155.73 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACY 

TDE  -.9028  TRA-2.J724  TC3  -.2100  0AU  .2225  SOT  1654.4  SCR  453.0  SG3  88.0  ST  743.1  SR  411,3  SS  663.9 

ROE  -.6234  RRA  .2463  RC3  -.0561  FAU  .01578  RRT  .0293  RRF  -.0274  RTF  -.8532  CRT  .7141  CRS  .8075  CST  .9890 

FOE  .7049  FRA  1 .2338  FC3  -.1784  6SP  5182  SC8  1715.3  R23  -.0004  R13  -.8532  LSA  1044.8  MSA  265.2  SSA  16.3 

eOE  1.0972  8RA  2.1864  BC3 . .2173  FSP  -229  SOI  1654.5  SC2  452.8  TMA  .50  ELI  806.9  EL2  265.2  AlF  24.37 

LAUNCH  DATE  DEC  7 1968  FLICHT  TIME  104.00  ARRIVAL  DATE  MAR  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  237.849 


RL  147.36 

LAL 

-.00 

LOL  74.96  VL  24.645 

GAL  12.33 

AZL  86.60  HCA 

93.50 

SMA  111.17 

ECC 

.38307 

INC 

3.3983 

VI 

30.233 

RP  107.62 

LAP 

3.39 

LOP  168.46 

VP  35.672 

GAP  -22.45 

ATP  90.21 

TAL 

158.46 

TAP  251 .96 

RCA 

68.58 

APO 

153.76 

V2 

35.211 

RC  49.405 

GL 

9.78 

GP  -.20 

ZAL  49.19 

ZAP  9.26  E.TS  179.42 

ZAC 

149.10 

ETE  200.77 

ZAC 

92.30 

ETC 

166.44 

CLP 

9.25 

PLANETOCENTRIC  CONIC 

C3  70.597 

VHL 

8.402 

OLA  19.31 

RAL  20.84 

RAO  6569.4 

VEL  13.855 

PTH 

2.53 

VHP  13.950 

OPA 

-4.14 

RAP 

359.33 

ECC 

2.1618 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

59  7 

3175.81 

-26.41 

109.04 

273.12 

79.38 

5 52  2 

2575.8 

*27.60 

100.58 

90.00 

22 

20  52 

4521 .05 

10.21 

190.09 

260.94 

63.44 

23  36  13 

3921 :o 

6.56 

183.31 

100.00 

6 

32  27 

2874.81 

-28.34 

87.29 

273.52 

80.07 

7 20  22 

2274.8 

•29.42 

78.66 

100 .00 

23 

30  12 

4297.28 

11.96 

172.73 

260.03 

62.40 

24  41  49 

3697.3 

8.17 

165.99 

110.00 

8 

6 38 

2580.17 

-33.31 

65.84 

274.44 

81.82 

8 49  38 

1980.2 

■34.08 

56.68 

110.00 

0 

16  27 

4164.68 

16.36 

160.16 

257.51 

59.56 

1 25  52 

3564.7 

12.19 

153.53 

DIFFERENTIAL  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.9090  TRA-2.1662  TC3  -.2098  BAU  .2061  SOT  1720.1  SCR  446.3  SC3  95.4  ST  777.7  SR  405.6  SS  692.5 

ROE  -.5903  RRA  .2267  RC3  -.0603  FAU  .01638  RRT  .0377  RRF  -.0351  RTF  -.8623  CRT  .7J81  CRS  .8111  CST  .9889 

FOE  .7382  FRA  1.2772  FC3  -.2009  8SP  5420  9C8  1777.0  R23  -.0002  R13  -.8623  L5A  1086.2  MSA  262.4  SSA  16.3 

BOE  1.0838  BRA  2.1780  8C3  .2183  FSP  -251  SCI  1720.2  SC2  445.9  THA  .60  ELI  837.0  El2  262.3  ALF  22.91 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  MAR  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  244.576 

RL  147,36  LAL  -.00  LOL  74.96  VL  24.902  CAL  11.78  A7L  86.60  HCA  96.74  SMA  112.37  ECC  .36696  INC  3.4032  VI  30.233 

RP  107,65  LAP  3.38  LOP  171.71  VP  35.841  CAP  -21 .40  A7P  90.40  TAL  157,97  TAP  254. 7J  RCA  71.13  APO  153.60  V2.  35.202 

RC  48.064  CL  10.33  CP  -.22  ZAL  48.82  ZAP  7.89  ETS  179.22  ZAE  151.04  ETE  202.61  ZAC  94.11  ETC  166.53  CLP  7.88 

planetocentric  conic 

C3  65.122  VHL  8.070  OLA  20.00  RAL  21.09  RAO  6569.2  VEL  13.656  PTH  2.50  VHP  13.358  OPA  -3,39  RAP  1,04  ECC  2.0717 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

' INJ  LAT 

INJ  LONC 

r INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

52  25 

3185.01 

-26.29 

109.69 

272.13 

79.08 

5 45 

30 

2585.0 

- 

27.53 

101 .24 

90.00 

22 

29  29 

4473.42 

8.75 

187.36 

260.17 

62.96 

23  44 

3 

3873.4 

5.05 

180.62 

100.00 

6 

26  33 

2881 .44 

-28.26 

87.77 

272.54 

79.83 

7 14 

35 

2281 .4 

- 

29.38 

79.14 

100.00 

23 

38  2 

4252.20 

10.52 

170.15 

259.23 

61.86 

24  48 

54 

3652.2 

6.68 

163.47 

110.00 

8 

2 14 

2582.07 

-33.29 

65.96 

273.49 

81.74 

8 4$ 

17 

1982.1 

- 

34.07 

56.83 

110.00 

0 

22  46 

4124.35 

14.95 

157.88 

256.65 

58.90 

1 31 

30 

3524.4 

10.72 

151 .33 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.9155 

TRA- 

'2.1574 

TC3  -.2078 

BAU  .1894 

SGT 

1786.6  SCR 

438.8  SG3 

103.5 

ST  813.5 

SR 

399.0 

SS 

722.9 

ROC  -.5581 

RRA 

.2077 

RC3  -.0646 

FAU  .01705 

RRT 

.0469  RRF  - 

.0434  RTF  - 

.8709 

CRT  .7226 

CRS 

.8150 

CST 

.9890 

FOE  .7743 

FRA 

1.3229 

FC3  -.2267  BSP  5666 

SG6 

1839.7  m 

.0000  R13  - 

.8709 

LSA  1129.7 

MSA 

258.9 

SSA 

16.4 

BOE  1.0722 

BRA 

2.1673 

BC,3  .2176  FSP  -275 

SGI 

1786.7  SG2 

438.3  THA 

.70 

ELI  868.4 

EL2 

258.4 

ALF 

21.52 

LAUNCH  DATE  DEC 

7 1968 

FLICHT  TIME  108 .OP 

ARRIVAL 

. DATE 

MAR 

25  1969 

HELIOCENTRIC  CONIC 

DISTANCE  251. 

323 

RL  147.36 

LAL 

-.00  LOL  74.96 

VL  25.141 

CAL  11.26  AZL  86.59 

HCA  99.98 

SMA  113.52 

ECC  .35161 

INC 

3.4081 

VI 

30.233 

RP  107.68 

LAP 

3.36 

LOP  174.95 

VP  35.999 

CAP  -20.38  AZP  90.59 

TAL  157.53 

TAP  257.50  RCA  73.60 

APO 

153.43 

V2 

35.194 

RC  46.839 

gl 

10.90 

CP  -.23  ZAL  48.49 

ZAP  6.51  ETS  178.87 

ZAE  153.11 

ETE  204.77 

ZAC  95.91 

ETC 

166.60 

CLP 

6.50 

PLANETOCENTRIC  CONIC 

C3  60.J23 

VHL 

7.754 

OLA  20.69  RAL  21 .27  RAD  6569. 

.1  VEL  13.471 

PTH  2.46 

VHP  12.785 

OPA  -2.63 

RAP 

2.74 

ECC 

1 .9895 

lnch  AZMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

IHJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

45  13 

3194.91 

-26.16 

110.39 

271 .06 

78.75 

5 38 

28 

2594.9 

•27.4  5 

101 .96 

90.00 

22 

38  11 

4424.91 

7.23 

184.59 

259.38 

62.55 

23  51 

56 

3824.9 

3.50 

177.90 

100.00 

6 

20  14 

2888.52 

-28.18 

88.28 

271.50 

79.58 

7 8 

23 

2288.5 

29.33 

79.67 

100.00 

23 

45  51 

4206.53 

9.05 

167.57 

258.41 

61,39 

24  55 

58 

3606.5 

5.16 

160.94 

110.00 

7 

57  32 

2584.12 

-33.27 

66.14 

272.48 

81.65 

8 40 

36 

1984.1 

•34.06 

56.99 

0 

28  58 

4083.69 

13.51 

155.61 

255.77 

58.30 

1 37 

2 

3483.7 

9.22 

149.14 

DIFFERENTIAL  CORRECTIONS 

MIO- 

•COURSE  EttCUTION  ACCURACY 

ORBIT  determination  accurac^^ 

TOE  -.9225 

tra- 

'2.1465 

TC3  -.2040  BAU  .1731 

SCT 

1854.3  SGR 

430.4  SG3 

112.4 

ST  850.5 

SR 

391  .8 

SS 

755.1 

ROE  -.5267 

RRA 

.1894 

RC3  -.0690  FAU  .01779 

RRT 

.0570  RRF  - 

.0527  RTF  - 

.8790 

CRT  .7277 

CRS 

.8192 

CST 

.9890 

FOE  .8138 

FRA 

1.37J5 

FC3  -.2561 

BSP  5911 

SG6 

1903.8  R23 

.0003  R13  - 

.8790 

LSA  1175.6 

MSA 

254.7 

SSA 

16.4 

BOE  1.0622 

BRA 

2.1548 

BC3  .2153 

FSP  -301 

SGI 

1854.7  SG2 

429.7  THA 

-80 

FLl  901.5 

£L2 

253.5 

ALF 

20.20 

405 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


MUNCH  DATE  DEC  7 1968  FLIGHT  TIME  UO.OO  ARRIVAL  DATE  MAR  27  1969 


f^LlOCENTRIC  CONIC  DISTANCE  258.087 


Rl  147.36 

LAL 

-.00 

LOL  74.96 

VL  25.365 

CAL  10.7$ 

A2L  86.59  MCA 

103.21 

SMA 

114.63 

ECC 

.33702 

INC 

3.4131 

VI 

30.233 

RP  107.71 

LAP 

3.32 

LOP  178.19 

VP  36.147 

CAP  -19.40 

A7P  90.78 

tal 

157.12 

TAP 

260.33 

RCA 

76.00 

APO 

153.76 

V2 

35.184 

RC  45.742 

CL 

11.48 

OP  -.25 

?AL  48.23 

7AP  5.12 

ETS  178.24 

ZAE 

155.28 

ete 

207.36 

7AC 

97,70 

ETC 

166.66 

CLP 

5.11 

Plane tocentric  conic 

C3  55.560 

VHL 

7.454 

DlA  21.37 

RAL  21.41 

RAD  6569.0 

VEL  13.301 

PTH 

2.43 

VHP 

ov 

OPA 

-1.89 

RAP 

4.43 

ECC 

1.9144 

LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

4 

37  30 

3205.72 

-26.01 

111.14 

269*93 

78.40 

5 

30  55 

2605.7 

27.35 

102.73 

90.00 

22 

46  59 

4375.45 

5.67 

181.80 

258.59 

62.21 

23 

59  55 

3775.5 

1 .91 

175.14 

100.00 

6 

13  29 

2896.23 

-28.08 

88.83 

270*39 

79.30 

7 

1 45 

2296.2 

29.27 

80.23 

100.00 

23 

53  42 

4160.18 

7.52 

164.97 

257.58 

60.98 

25 

3 2 

3560.2 

3.60 

1 58 . 38 

110.00 

7 

52  30 

2586.42 

-33.25 

66.32 

271,40 

81 .55 

8 

35  37 

1986.4 

'34.06 

57.17 

110.00 

0 

35  5 

4042.75 

12.03 

153.36 

254.88 

57.76 

1 

42  28 

3442.8 

7.69 

146.95 

differential  CORRECTIONS 

MID- 

-COUR«  E^CUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9302 

TRA-2.1331 

TC3 

-.1977  BAU 

.1566 

SCT 

1923.0  SCR 

421.3 

SC3 

122.2 

ST 

889.0 

SR 

383.8 

SS 

789.4 

ROE  -.4962 

RRA  .1718 

RC3 

-.0733  FAU 

.01861 

RRT 

.0602  RRF 

-.0628 

RTF 

-.8867 

CRT 

.7335 

CRS 

.8237 

CST 

.9891 

FOE  .8569 

FRA  1.4230 

FC3 

-.2900  BSP 

6156 

see 

1968. r ^3 

.^7 

R13 

-.8867 

LSA 

1224 .0 

MSA 

249.8 

SSA 

16.4 

BOE  1.0543 

BRA  2.1400 

8C3 

.2108  FSP 

-330 

SCI 

1923.3  SC2 

420.3 

THA 

.90 

ELI 

936.1 

El2 

247,7 

alf 

18.95 

MUN<W  DATE  DEC  7 1968  TUCHT  TIME  112.00  ARRIVAL  DATE  MAR  29  1969 


HELIOCENTRIC  CONIC 

DISTANCE  264.863 

RL  147.36 

LAL  -.00 

LOL  74,96 

VL  25.574 

CAL  10.28 

A2t  86.58 

Ha 

1^.44 

SNA 

115.69 

ECC  .32316 

INC  3.4182 

VI 

30.233 

RP  107.74 

LAP  3.28 

LOP  181.43 

VP  36.284 

C*P  -16.45 

AtP  90.97 

TAL 

156.75 

TAP  263.19 

RCA  78 . 30 

APO  153.08 

V2 

35.174 

RC  44.782 

CL  12.08 

CP  -.26 

7AL  48.02 

ZAP  3.T1 

ETS  177,03 

7AE 

157.53 

ETE 

210.50 

ZAC  99.48 

ETC  166.71 

CLP 

3.70 

plane TOCENTRIC  CONIC 

RAP  6.10 

1 .8459 

C3  51.400 

VHL  7,169 

o 

o 

RAL  21*49  RAO  6568.9 

VEL  13.144 

PTH 

2.40 

VHP 

11.692 

OPA  -1.15 

ECC 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 29  11 

3217.66 

-25.85 

111.98 

268.73 

78.01 

5 

22  49 

2617.7 

-27.24 

103.59 

90.00 

22  55  58 

4324.99 

4,0$ 

178.96 

257.79 

61.95 

24 

a 3 

3725.0 

.28 

172.32 

100.00 

6 6 14 

2904,70 

-27.97 

89*44 

269.22 

79.00 

6 

54  39 

2304.7 

-29.20 

80.85 

■ 

100.00 

0 5 31 

4113.18 

5.96 

162*35 

256.79 

€0.69 

1 

14  4 

3513.2 

2.01 

155.80 

_ 

tio.oo 

7 47  S 

2589.06 

-33.22 

66.52 

270.27 

81.43 

a 

30  17 

1989.1 

-34.05 

57.37 

110.00 

0 41  7 

4001.58 

10.53 

151.12 

253*96 

97.29 

1 

47  49 

5401 .6 

6.14 

144.77 

- 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOC 

-.9384  TRA- 

•2.1179 

TC3 

-.1891  BAU 

.1404 

SCT  1992.7  SCR  411.5 

SC3  : 

133.0 

ST 

926. B 

SR 

375.1 

SS 

826.0 

: 

ROE 

-.4667  RRA 

.1950  RC3 

-.0776  FAU 

.01952 

RRT  .0803  RRF  -.0739 

RTF  - 

.8939 

CRT 

.T399 

CRS 

.8286 

CST 

.9893 

1 

FOE 

.9043  fra 

1 .4782  FC3 

-.5266  6SP 

6400 

see  2034,7  R23  .0011 

R13  - 

.8939 

LSA 

1275.0  MSA 

244.4 

SSA 

16.4 

= 

BOE 

1 .0480  BRA 

2.1236 

BC3 

.2d44  FSP 

-362 

SCI  1993.0  SC2  410.1 

THA 

,99 

Eli 

972.2 

El2 

241 .1 

alf 

17.76 

= 

LAUNCH 

DATE  DEC 

7 1968 

flight  TIME  114.00 

ARRIVAL 

DATE 

MAR 

31  1969 

HELIOCENTRIC  CONIC 

DISTANCE  271.649 

i 

RL 

147.36  LAL 

-.00 

LOL 

74.96  VL 

25.769 

GAL 

9.83  AZL  86.58  HCA 

109.68 

'SMA  116.71 

ECC 

.31003 

INC 

3.4235 

VI 

30.233 

= 

RP 

107.77  LAP 

3.22 

LOP 

184.67  VP 

36.412 

GAP 

-17.54  AZP  91.15  tal 

156.42 

TAP  266.09 

RCA 

80.53 

APO 

1 52 . 90 

V2 

35.164 

p 

RC 

43.971  GL 

12.69 

GP 

-.28  ZAL 

47,86 

ZAP 

2.29  ETS  174.11  ZAE 

159.63 

ETE  214.40 

ZAC 

101.23 

ETC 

166.74 

CLP 

2.28 

1 

Plane TOCENTRIC  1 

CONIC 

6568.8  VEL  12.899  PTH 

7.75 

1.7835 

C3 

47.608  VHL 

6.900 

OLA 

22.72  RAL 

21.52 

RAD 

2.37 

VHP  11.171 

OPA 

-.42 

RAP 

ECC 

i 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

4 20  13 

3231 .00 

-25.66 

112.91 

267.47 

77.59 

5 14  4 

2631  .0 

-27.11 

104.54 

90.00 

23  5 9 

4273.41 

2.4] 

176.08 

257.00 

61.78 

24  16  23 

3673.4 

-1.39 

169.45 

100.00 

5 58  30 

2914.13 

-27.85 

90.11 

267.99 

78.67 

6 47  4 

2314.1 

-29.13 

81  .54 

100.00 

0 13  30 

4065.51 

4.37 

159.71 

255.91 

€0.40 

1 21  16 

3465.5 

.39 

153.18 

- 

110.00 

7 41  25 

2592.16 

-33,19 

66,75 

269.08 

81.30 

8 24  37 

1992.2 

'34.03 

57.62 

110.00 

0 47  5 

3960.25 

9,00 

14B,90 

253.07 

56.88 

1 53  5 

3360.2 

4.58 

142.60 

- 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9473  TRA-2.10D4  TC3  -.1730  8AU  ,1246  SCT  2062*7  SCR  400.8  SC3  J44.9  ST  969.9  SR  365.7  55  865.1 

ROE  -.4381  RRA  .1389  RC3  -.0817  FAU  .02053  RRT  ,0936  RRF  -.0860  RTF  -.9007  CRT  .7468  CRS  .8337  CST  .9895 

FOE  .9565  fra  1 .5372  FC3  -.3734  BSP  6642  SCB  2101*3  R23  .0016  R13  -,9007  LSA  1328.8  MSA  238.5  SSA  16.4 

0OE  1 .0437  BRA  2.1050  BC3  .1958  FSP  -398  SCI  2063*0  SC2  399.0  THA  1.08  ELI  1009.9  El2  233.6  ALF  16.64 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  116.00  ARRIVAL  DATE  APR  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  278.440 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  25.951 

CAL  9.40 

AZL  86.57  HCA  112.91 

SMA 

117.68 

tee  .29761 

INC 

3.4291 

VI 

30.233 

RP  107.80 

LAP 

3.16 

LOP  187.90 

VP  36.530 

CAP  -16,65 

AZP  91.34 

tal  156.12 

TAP 

269.03 

RCA  82.66 

APO 

152,71 

V2 

35.153 

RC  43.319 

gl 

13.32 

GP  -.30 

ZAL  47,76 

ZAP  .88 

ETS  162.01 

ZAE  162.12 

ETE 

219.34 

ZAC  102.96 

ETC 

166.76 

CLP 

.83 

planetocentric  conic 

1.7267 

C3  44.155 

VHL 

6.64S 

DLA  23.39  RAL  21.30  RAD  6560.7 

VEL  12.865 

PTH  2.34 

VHP 

10.667 

OPA  .30 

RAP 

9.36 

ECC 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

10  33 

3246.05 

-25.43 

113.95 

' 266.15 

77.11 

5 

4 

39 

2646.1 

■26.95 

105 .62 

90.00 

23 

14  39 

4220.55 

.70 

173.13 

256.21 

61.69 

24 

25 

0 

3620.5 

-3.09 

166.50 

100,00 

5 

50  12 

2924.71 

-27.70 

90.87 

266.71 

78.30 

6 

38 

57 

2324.7 

■29.04 

82.32 

100,00 

0 

21  37 

4017.12 

2.73 

157,05 

25S.08 

€0.22 

1 

28 

34 

3417.1 

-1.Z5 

150.53 

110.00 

7 

35  20 

2395.01 

-33.15 

67.03 

267.85 

81.14 

8 

18 

36 

1995.8 

■34.02 

57.90 

110.00 

0 

52  58 

3910.79 

7.45 

146.69 

252.17 

56.54 

1 

58 

17 

3318.8 

3.00 

140.43 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9573 

TRA- 

-2.0807 

TC3  -.1640  BAU  .1092 

aCT  2133.1  SCR 

389.5  SC3 

J58.C 

1 

ST  1012.6 

SR 

355.6 

SS 

906.9 

ROE  -.4104 

RRA 

.1236  RC3  -.0636 

FAU  .02166 

RRT 

.i062  RRF  - 

.0991  RTF  - 

.9071 

CRT  .7545 

CRS 

.8392 

CST 

.9897 

FOE  1.0141 

FRA 

J.60D7  FC3  -.4246  BSP  6872 

SCB  2168.3  R23 

.0024  R15  - 

.9071 

LSA  1385.7 

MSA 

231  .9 

SSA 

16.4 

BOE  1.0416 

BRA 

2.0844 

6C3  .1850 

FSP  -437 

SCI  2135.5  SC2 

387.1  THA 

1.17 

ELI  1049.3 

El2 

225.2 

Alf 

15.58 

406 


T'li'lll 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4.  1968-69  • 


LAUNCH  CATE  CEC 


HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.DO  LOL  74.96 

RP  107.84  lap  3.08  LOP  191.13 

RC  4?. 834  GL  13.97  OP  -.33 

PLANE TOCENTRIC  CONIC 
C3  41.01?  VHL  6.404  OLA  24.06  RAL 


Flight  time  iia.oo 
DISTANCE  285.234 

VL  26.120  CAL  8.98  AZL  86.57  MCA  116.13  SMA  118.61 

VP  36.640  GAP  -15.79  AZP  91.51  TAL  155.87  TAP  272.01 

ZAL  47.72  ZAP  .73  £TS  28.30  ZAE  164.33  ETC  225.71 


arrival  CATE  APR  4 1969 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 

0 2 

5263.22 

-25.16 

115.14 

264.78 

90.00 

23 

24  34 

4166.16 

-1  .05 

170.09 

255.43 

100.00 

5 

41  20 

2936.66 

-27.53 

91 .71 

265.38 

100.00 

0 

29  54 

3967.96 

1 .07 

154.35 

254.25 

110.00 

7 

28  54 

2600.10 

-33.10 

67.36 

266.58 

no. 00 

0 

58  49 

3877.28 

5.89 

144.49 

251 .26 

4 54  26 
24  34  0 

6 30  1 6 

1 36  2 

8 12 

2 3 


14 

26 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.9655 

TRA- 

-2.0577 

TC3 

-.1459 

BAU 

.0938 

ROE 

- .3837 

RRA 

.1092 

RC3 

- .0893 

FAU 

.02291 

FOE 

1 .0779 

FRA 

1 .6692 

FC3 

-.4836 

BSP 

7136 

80E 

1 .0389 

BRA 

2.0606 

BC3 

.1711 

FSP 

-481 

launch  date  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96  VL 

RP  107.87  LAP  3.00  LOP  194.36  VP 

RC  42.524  GL  14.62  GP  -.36  ZAL 

PLANE TOCENTRIC  CONIC 


21.42  RAO  6568.6  VEL  12.743  PTH  2.32  VHP  10.179 

INJ  AZMTH  INJ  time 
76.57 
61  .70 
77.88 
60.12 
80.95 
56.27 

HIO-COURSe  EXECUTION  ACCURACY 
SCT  2201  .4  SGR 
RRT  .1230  RRP 
see  2233.5  R23 
SGI  2201.9  SG2 

FLIGHT  TIME  120.00 

DISTANCE  292.029 

26.278  gal  8.59  AZL  86.56  HCA  1 

36.741  GAP  -14.97  AZP  91.69  TAL  1 

47.73  ZAP  2.19  ETS  10.92  ZAC  1 


PTH  2.29  VHP  9.707 
INJ  A2MTH  INJ  TIME 


ECC  .28587 

INC 

3,4349 

VI 

50.233 

RCA  84.70 

APO 

152.52 

V2 

35.141 

ZAC  104.66 

ETC 

166.76 

CLP 

- .65 

OPA  I .00 

RAP 

10 .98 

ECC 

1 .6750 

PO  CST  TIM 

INJ 

2 LAT 

iNJ 

2 LONG 

2663.2 

26,77 

106.84 

3566.2 

-4.83 

163  .45 

2336.7 

- 

28.93 

83.19 

3368.0 

-2.91 

147.83 

2000.1 

- 

34.00 

58  .23 

3277.3 

1 .41 

138  .26 

ORBIT  DETERMINATION  ACCURACY 


377.3 

5C3 

172.6 

ST 

1054.5 

SR 

344  .8 

SS 

951  .8 

.1132 

RTF 

-.9132 

CRT 

.7622 

CRS 

.8449 

CST 

.9899 

.0025 

R13 

-.9132 

LSA 

1444  .2 

MSA 

225.3 

SSA 

16.3 

374  ,4 

THA 

1 .24 

ELI 

1088.2 

EL2 

216.3 

alf 

14.58 

ARRIVAL  DATE  APR  6 1969 


C3  58 . 1 56 

VHL  6.177 

OLA  24.72 

RAL  21.30 

RAO  6560.5 

VEL  12.630 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 46  35 

3283 .03 

-24 .84 

116.50 

263.35 

90.00 

23  35  2 

4109.86 

-2.87 

166.95 

254.68 

100.00 

5 31  48 

2950.23 

-27.34 

92.67 

264 .01 

100.00 

0 30  26 

3917.92 

-.63 

151  .60 

253.44 

110.00 

7 22  6 

2605.15 

-33.05 

67.74 

265.20 

110.00 

J 4 37 

3835.75 

4.31 

142.30 

250.36 

75.96 
61  .82 
77.41 
60.11 
80.73 
56.06 


4 43  18 
24  43  32 
6 20  58 

1 43  44 

8 5 51 

2 8 33 


ECC 

.27480 

INC 

3.4410 

VI 

30.233 

RCA 

06.66 

APO 

152.33 

V2 

35.129 

ZAC 

106.33 

ETC 

166.75 

CLP 

-2.16 

OPA 

1 .68 

RAP 

12.56 

ECC 

1 .6279 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2683.0 

26.53 

108  .24 

3509.9 

-6.61 

160  .28 

2350.2 

■28.80 

84 .18 

3317.9 

-4.60 

145  .07 

2005.2 

■33.98 

58  .63 

3235.8 

-.17 

1 36,09 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9765  TRA-2.0338  TC3  -.1251 
ROE  -.3580  RRA  .0956  RC3  -.0926 
FOE  1.1490  FRA  1.7434  FC3  -.5515 
80E  1 .0400  BRA  2.0360  BC3  .1556 


launch  cate  CEC  7 1968 


BAU  .0794 
FAU  .02430 
BSP  7375 
FSP  -529 


HELIOCENTRIC  CONIC 

74 .96 
197.59 
-.39 

PlANETOCENTRIC  conic 

C3  35.561  VHL  5.963  CLA  25.38  RAL  21.13 


Rl 

14  7 

.36 

LAL 

- .00 

RP 

107 

,91 

LAP 

2.90 

RC 

42. 

392 

gl 

15.29 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2271.0  SCR  364  .5  SC3  188.7 

RRT  .1399  RRF  -.1284  RTF  -.9169 

see  2300.1  R23  .0034  R13  -.9189 

SGI  2271.6  SG2  360.8  THA  1.32 

Flight  time  122.00 


DISTANCE  298.820 

VL  26.424  CAL  8.22  AZL  86.55  HCA  122.58  SMA  120.33 

VP  36.834  GAP  -14.17  AZP  91.86  TAl  155.49  TAP  278.07 

ZAl  47.78  ZAP  3.72  ETS  7.60  ZAE  168.05  ETE  244.79 


ORBIT  DETERMINATION  ACCURACY 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

35  57 

3306.20 

-24.45 

1 18.09 

261 .86 

90.00 

23 

46  17 

4051  .12 

-4.75 

163.66 

253.96 

100  .00 

5 

21  33 

2965.73 

-27.10 

93.77 

262.59 

IDO  .00 

0 

47  17 

3866.82 

-2.36 

148.80 

252.64 

no. 00 

7 

14  55 

261 1 .05 

-32 .98 

68.19 

263.95 

I 10.00 

I 

10  25 

3794  .27 

2.73 

1 40 . 1 3 

249.47 

DIFFERENTIAL  CORRECTIONS 


RAO  6568.4  VEL  12-527  PTH  2.27  VHP  9.251 
INJ  AZMTH  INJ  time 
75.26  4 31  3 

62.05  24  53  48 

76.88  6 10  59 

60.19  1 51  44 

80-47  7 58  26 

55.91  2 13  39 

MID-COURSE  EXECUTION  ACCURACY 


ST 

1099.3 

SR 

333.4 

SS  1000.0 

CRT 

.7709 

CRS 

.8509 

CST  .9903 

LSA 

1507.3 

MSA 

218.0 

SSA  16.2 

ELI 

1 1 30 . 1 

EL2 

206,6 

alf  13.62 

arrival 

CATE 

APR  8 1969 

ECC 

.26438 

INC 

3.4475 

VI  30.235 

RCA 

88 .51 

APO 

152.14 

V2  55.117 

ZAC 

107.96 

ETC 

166.73 

CLP  -3.70 

DPA 

2.34 

RAP 

14 . n 

ECC  1 .5852 

PO 

CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

2706.2 

- 

26.24 

109.80 

3451  .1 

-8.45 

1 56.94 

2365.7 

- 

28 .64 

85 .30 

3266.8 

-6.31 

142  .24 

2011  .0 

- 

33.95 

59  .08 

3194.3 

-1  .76 

135  .93 

ORBIT  DETERMINATION  ACCURACY 


TCE 

-.9868 

TRA 

-2.0075 

TC3 

-.1007 

BAU 

.0660 

ROE 

- .3332 

RRA 

.0828 

RC3 

-.0954 

FAU 

.02586 

FOE 

1 .2280 

FRA 

1 .8240 

FC3 

- .6297 

BSP 

7609 

60E 

1 .0416 

BRA 

2.0090 

BC3 

.1387 

FSP 

-584 

SCT 

2338.9 

SCR 

351  .0 

SC  3 

206.6 

ST  ' 

1144  .2 

SR 

321.3 

SS 

1051  .7 

RRT 

.1574 

RRF 

-.1447 

RTF 

- .9242 

CRT 

.7798 

CRS 

.8571 

CST 

.9906 

SOB 

2365.1 

R23 

.0041 

R13 

-.9242 

LSA 

1572.8 

MSA 

210.6 

SSA 

16.1 

SGI 

2339.5 

SG^ 

346.5 

THA 

1 .38 

Eli 

11 72 . 1 

El2 

196.5 

alf 

12.71 

LAUNCH  DATE  DEC  7 1968 
HELIOCENTRIC  CONK 

74  .96 
200.81 

PlANETOCENTRIC  CONIC 


RL 

147 

.36 

LAL 

-.00 

RP 

107 

.95 

LAP 

2.80 

RC 

42. 

442 

CL 

15.97 

FLIGHT  TI^C  124.00 
DISTANCE  305.606 

VL  26.560  CAL  7.86  AZL  86.55  HCA  125.80  SMA  121.12 

VP  36.920  GAP  '13.59  AZP  92.02  TAL  155.35  TAP  281 .15 

ZAl  47.89  ZAP  5.30  ETS  6.29  ZAE  169.24  £TE  258.20 


ARRIVAL  DATE  APR  10  1969 


ECC  .25458  INC  3.4545  VI  30.233 
RCA  90.28  APO  151.95  V2  35.105 
ZAC  109.55  ETC  166.69  ClP  -5.29 


C3  33.206  VHL  5.762  OlA 
LNCH  AZMTH  LNCH  TIME 


90.00  3 21  49 

90.00  0 2 34 

100. DP  5 10  29 

100.00  0 56  35 

110.00  7 7 21 

110.00  1 16  12 

differential  CORRECTIONS 
TOE  -.9954  TRA-1.9763  TC3  -.0704 
ROE  -.3093  RRA  .0710  RC3  -.0978 
FOE  1.3154  FRA  1.9110  FC3  -.7207 
0OE  1.0423  BRA  1.9776  BC3  .1205 


26.03 
L-I  time 

3333.86 
3988  .86 
2983.57 
3814.41 
2617.88 

5752.86 


RAL  20.90 
INJ  LAT 
-23.96 
-6.72 
-26.82 
-4.13 
-32.91 
1 .15 

BAU  .0535 
FAU  .02764 
BSP  7892 
FSP  -646 


RAD  6568 
INJ  LONG 

119.97 
160.15 

95.02 

145.91 

68.71 

137.97 
MID-' 
SOT 
RRT 

sea 

SOI 


3 VEL  12.433  PTH  2.25  VHP  8.810 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
260.32  74 .44  4 17  23 

253.29  62.43  1 9 3 

261 .14  76.28  6 0 12 

251  .87  60.37  2 0 10 

262.61  80.17  7 50  59 

248.58  55.83  2 18  45 


OPA 


2.98  RAP  15.61  ECC  I .5465 


PO  CST  TIM  INJ  2 LAT 


COURSE  E«CUTION  ACCURACY 
2401.8  SCR  336.8  SG3  226.5 
.1752  RRF  -.1614  RTF  -.9294 

2425.5  R23  .0046  R13  -.9293 

2402.5  SG2  331.5  THA  1.43 


2733.9  -25.87 

3388.9  -10.37 

2383.6  -28.44 

3214.4  -8.04 

2017.9  -33.91 

3152.9  -3.34 
ORBIT  DETERMINATION  ACCURACY 

ST  1187.4  SR  508.4  SS  1106.7 

CRT  .7888  CRS  .8634  CST  .9909 

LSA  1639.6  MSA  203.2  SSA  15.9 

Eli  1212.7  EL2  185.6  AlF  11  .86 


INJ  2 LONG 

1 n .81 

153.56 
86.59 
139.32 
59 .62 
1 31 .76 


407 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  » 


LAUNCH  DATE  OEC  7 1968  FUCHT  TINE  126.00  ARRIVAL  CATE  APR  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  312.385 

RL  147.36  LAL  -.00  LOL  74.96  VL  26.685  CAL  7.53  A2L  86.54  MCA  129.02  SNA  121 .86  ECC  .24540  INC  3.4620  VI  30.233 

RP  107.99  LAP  2.69  LOP  204.03  VP  36.998  CAP  -12.64  ATP  92.18  TAL  155.25  TAP  284.27  RCA  91.96  APO  151.77  V2  35.092 

RC  42.671  CL  16.65  CP  -.47  TAL  48.05  TAP  6.93  ETS  5.63  TAE  169.77  ETE  273.46  TAC  111.09  ETC  166.65  ClP  -6.92 

PLANETOCENTRIC  conic 


C3  31 .073 

VHL  5.574 

Ola  26.68 

RAL  20.64 

RAO  6568.2  VEL  12.347 

PTH  2.23 

VHP  8 . 384 

OPA  3.59 

RAP  17.08 

ECC  1.5114 

LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 5 37 

3367.96 

-23.32 

izz.zt" 

258.69 

73.46 

4 1 45 

2768.0 

-25.36 

114.19 

90.00 

0 16  38 

3921.35 

-8.83 

156.31 

252.69 

62.99 

1 21  59 

3321.3 

-12.39 

149.43 

100.00 

4 58  26 

3004.26 

-26.48 

96.46 

259.66 

75.59 

5 48  31 

2404.3 

-28.20 

88.08 

100.00 

1 6 30 

3760.20 

-5.94 

142.92 

251.13 

60.65 

2 9 10 

3160.3 

-9.81 

136.27 

110.00 

6 59  24 

2625.76 

-32.81 

69.30 

261 .24 

79.83 

7 43  10 

2025.8 

-33.87 

60.23 

110.00 

1 22  1 

3711.55 

-.43 

135.82 

247.71 

55.82 

2 23  53 

3111.^ 

-4.91 

129.60 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R8IT  OEtERMINATION  ACCURACY 

TOE-1. 0068  TRA-1.9456  TC3  -.0393  6AU  .0445  SCT  2466^1  SCR  322.0  SC3  248.8  ST  1233.6  SR  295.0  SS  1167.0 

RCC  -.2863  RRA  .0600  RC3  -.0996. FAU  .02958  ART  .1991  RRF  -.1795  RTF  -.9340  CRT  .7986  CRS  .8700  CST  .9915 

FOE  1.4148  FRA  2.0075  FC3  -.8243  8SP  8105  SC0  2487.0  R23  .0058  R13  -.9340  LSA  1712.4  NSA  195.5  SSA  15.6 

0OE  1.0467  SRA  1.9466  8C3  .1071  FSP  -713  SGI  2466.9  SG2  315.7  THA  1.48  ELI  1256.3  Et2  174.3  ALF  11.03 

LAUNCH  DATE  0£C  7 1968  FlICNT  TIME  128.00  ARRIVAL  DATE  APR  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  319.154 


RL  147.36 

LAL 

-.00  UX  74.96 

VL  26.802 

C*L  7.21 

ATL  86.93 

HCA 

132.24 

SNA  122.56 

ECC  .23680 

INC  3.4703 

VI 

30.233 

RP  108.03 

LAP 

2.97 

LOP  207.25 

VP  37,070 

CAP  -11.91 

ATP  92.33 

TAL 

155.19 

TAP  287.43 

RCA  93.54 

APO. 151. 59 

V2 

35.080 

RC  43.078 

CL 

17.39 

CP  -.52  TAL  48.24 

TAP  8.62  ETS  5.27 

TAE 

169.61 

ETE  288.64 

TAC  112.58 

ETC  166.60 

CLP 

-8.60 

PLANETOCENTRIC  CONIC 

1 

C3  29.142 

VHL 

5.398 

OLA  ^^.3l 

RAL  20.33  RAD  6968.2 

^L  12.269 

PTH 

2.21 

VHP  7,973 

OPA  4,17 

RAP  18.50 

ECC 

1 .4796 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  ATHTH 

INJ  TI« 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

46  5 

34J2.6J 

-22.42 

129.22 

296.99 

72.24 

3 42  58 

2812.6 

-24.64 

117. T6 

90.00 

0 

33  41 

3844.92 

-11.18 

191 .88 

252.22 

63.81 

1 37  45 

3244,5 

-14.61 

144.89 

- 

100.00 

4 

45  13 

3028.61 

-26.05 

98.19 

298.25 

74.80 

5 35  41 

242846 

-27,89 

89.  BZ 

100.00 

1 

17  15 

3703.76 

-7.82 

139.77 

290.44 

61 .06 

2 18  59 

3103.8 

-11.62 

133.05 

110.00 

6 

51  4 

2634.77 

-32.70 

69.90 

299.87 

79.44 

7 34  59 

2034.8 

-33.81 

60.92 

110.00 

1 

27  53 

3670.36 

-2.01 

133.67 

246.86 

55.87 

2 29  3 

3070.4 

-6.47 

127,43 

OIFFERENTlAt  CORRECTIONS  MiO-CiOURSE  EXECUTION  ACCURACV  0R6IT  DETERMINATION  ACCURACY 

TOE-1.0181  TRA-1.9130  TC3  -.0050  8AU  .0393  S6T  2527.7  SCR  306.5  SC3  273.7  ST  1279.7  SR  280.8  SS  1232.2 

ROE  -.2640  RRA  .0500  RC3  -.1008  FAU  .03175  ART  .2196  RRF  -.1983  RTF  -.9384  CRT  .8085  CRS  .8767  CST  .9917 

FOE  1.5265  FRA  2.1136  FC3  -.9432  8SP  8307  SC6  2946.2  R23  .0071  RJ3  -.9384  LSA  1788.6  MSA  187.9  SSA  15.3 

eOE  1.0518  8RA  1.9136  BC3  .1009  FSP  -788  SCI  2928.6  SC2  299.2  THA  1.52  ElJ  1300.0  El2  162-7  ALF  10.22 


LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  130.00  ARRIVAL  DATE  APR  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  325.912 


RL  147,36 

LAL 

-.00 

La  74.96 

VL  26.910 

CAL  6.92 

ATL  86.52 

HCA 

135.45 

SMA 

123.22 

ECC  .22877 

INC  3.4795 

VI 

30.233 

I 

RP  108.07 

LAP 

2.44 

LOP  210,46 

VP  37.136 

CAP  -11.21 

ATP  92.48 

TAL 

155.16 

TAP 

290.61 

RCA  95.03 

APO  151.41 

V2 

35.067 

= 

RC  43.658 

CL 

18.04 

CP  - .58 

TAl  48.48 

TAP  10.37  ETS  5,08 

TAE 

168.86 

ETE 

301 .86 

TAC  114.01 

ETC  166.55 

CLP 

-10.35 

PLANETOCENTRIC  CONIC 

C3  27.397 

VHL 

5.234 

OLA  27.94 

RAL  19.98 

RAD  6568.1 

VEL  12.197 

PTH 

2.19 

VHP 

7.576 

DPA  4 , 7J 

RAP  19.87 

ECC 

1.4509 

— 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

2 

19  13 

3480.82 

-20.94 

129.67 

254.95 

70.49 

3 

17  14 

2880.8 

-23.41 

121  .87 

90.00 

0 

57  46 

3745.50 

-14,08 

146.06 

252.02 

65.18 

2 

0 11 

3145.5 

-17.31 

I3S.S0 

- 

100,00 

4 

30  25 

3057.88 

-25.52 

100.15 

256.55 

73.88 

5 

21  22 

2457.9 

-27.48 

91  .90 

100.00 

1 

29  15 

3643.67 

-9.78 

136.39 

249.82 

61.61 

2 

29  59 

3043.7 

-13.50 

129.58 

— 

MO.OO 

6 

42  19 

2645.04 

-32.57 

70.76 

258.49 

79.00 

7 

26  24 

2045.0 

-33.74 

61  .72 

iWM 

1 

33  50 

3629.28 

-3.57 

131.52 

246.04 

55.98 

2 

34  19 

3029.3 

-8.01 

125.25 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE-S.029O  TRA-1.8779  TC3  .0323  BAU  .0390  SCT  2589.3  SCR  290.3  SC3  301 .6  ST  1325.1  SR  265.9  SS  1302.6 

ROE  -.2425  RRA  .0409  RC3  -.1014  FAU  .03419  RRT  .2366  RRF  -.2172  RTF  -.9424  CRT  .8185  CRS  .8834  CST  .9921 

FOE  1.6523  fra  2.2304  FC3-1 .0803  BSP  8501  SG6  2601 .6  R23  .0087  R13  -.9424  LSA  1868.3  MSA  180.4  SSA  14.9 

eOE  1.0572  SRA  i .8784  BC3  .1064  FSP  -873  SCI  2986.2  SC2  282.0  THA  1.54  ELI  1343.1  El2  150.7  ALF  9.45 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  132.00  ARRIVAL  DATE  APR  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  332.657 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.009  CAL  6.64  AZL  86.51  HCA  130.66  SMA  123.84  ECC  .22129  INC  3.4898  VI  30.233 

RP  f08,n  LAP  2.30  LOP  213.67  VP  37.195  CAP  -10.53  ATP  92.62  TAL  155.16  TAP  293.82  RCA  96.43  APO  151.24  V2  35.053 

RC  44.405  Cl  18.75  CP  -.66  TAL  40.75  TAP  12.19  ETS  4.99  TAE  167.75  ETE  312.37  TAC  115.37  ETC  166.49  CLP  -12. |7 

PLANETOCENTRIC  CONIC 


C3  25.823 

VHL 

5.082  OLA  28.55 

RAL  19.59  RAD  6560.0  VEL  12.133  PTH  2.17 

VHP 

7. 

.193 

DPA  5.20 

RAP  21.18 

ECC 

1 .4250 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATNTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

'86.17 

1 

5 1 

3701 .89 

-10.23 

144.^ 

252.35 

67.64 

2 

6 

43 

3101.9 

-21 .11 

137.25 

93.83 

2 

8 52 

3495.07 

-10.22 

129.61 

252.35 

67.63 

3 

7 

7 

2895.1 

-21 .09 

122.10 

100.00 

4 

13  19 

.3094.45 

-24.00 

102.U 

254.09 

72.76 

5 

4 

53 

2494.4 

-26.93 

94  .40 

100.00 

1 

43  15 

3577.75 

-11.09 

132.63 

249.29 

62.37 

2 42 

53 

2977.7 

-15.50 

125.70 

110.00 

6 

33  9 

2656,70 

-32.42 

71 .63 

257.11 

70.51 

7 

17 

25 

2056.7 

-33.66 

62.62 

110.00 

1 

39  54 

3508.26 

-5.13 

129.37 

245.23 

56.16 

2 

39 

43 

2988.3 

-9.54 

123.05 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TDE-1 .0366 

TRA' 

-1 .8301 

TC3  .0761 

8AU  .0437 

SCT  2634.2  SCR 

273,4  SC3 

332.8 

ST  1366.4 

SR  250.1 

SS 

1377.5 

ROE  -.2215 

RRA 

.0329  RC3  -.1011 

FAU  .03699 

RRT 

.2560  RRF 

-.2350  RTF  - 

.9463 

CRT  .0279 

CRS  .0898 

CST 

.9924 

FOE  1.7928 

FRA 

2.3581 

FC3-J .2400  8SP  8733 

see  2648.3  R23 

.0100  R13  - 

.9463 

ISA  1948.5 

MSA  173.4 

SSA 

14.3 

aoe  1.0600 

8RA 

1.8384 

3C3  .1265 

PSP  -970 

SCI 

2635.1  SC2 

264.2  THA 

1.54 

ELI  1382.1 

EL2  1 38 . 7 

ALF 

0,71 

408 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  CATC  DEC  7 196B 


HELIOCENTRIC  CONIC 


RL 

147.36 

LAL 

-.00 

LOL 

RP 

108.15 

LAP 

Z.16 

LOP 

RC 

45.309 

GL 

19.45 

GP 

plane TOCENTRIC  CONIC 

C3 

24.406 

VHL 

4.940 

OLA 

74.96  VL  27.\00 
216. B8  VP  37.249 
-.74  7AL  49.06 


CAL 

GAP 

ZAP 


flight  tine  134.00 
DISTANCE  339.366 

6,37  AZL.  66.50  HCA  141.6?  SNA  124. 4J 
-9,67  AZP  92.76  TAL  155.19  TAP  29?. 06 
14.09  ET5  4.97  ZAC  166.47  ETE  320.36 


LNCH  A7NTH  LNCH  TIME 


29.16 
L-I  TINE 
3776.34 
3390.61 
3143.96 
3500.43 
2669.92 
3547.23 


62.73  0 35  20 

97.27  2 35  11 

100.00  3 52  9 

100.00  2 1 2 

110.00  6 23  31 

110.00  1 4$  10 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0465  TRA-I.7969  TC3  .1172 

ROE  -.2011  RRA  .0259  RC3  -.1004 

FOE  1.9543  FRA  2.5019  FC3-1 .4203 

60E  1.0656  ORA  1.7991  6C3  .1543 

LAUNCH  DATE  DEC  7 1966 


RAL  19.17 

RAD  6566.0 

VEL  12.074 

PTM  2.16 

VHP  6.625 

QPA  5.65 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

-18.96 

150.70 

251.17 

67.43 

1 36  16 

3176.3 

-16.95 

122.27 

251.16 

67.42 

3 3)  42 

2790.8 

-23.76 

105.95 

253.11 

7r.3l 

4 44  33 

2544.0 

-14.29 

126.14 

246.94 

63.46 

2 59  23 

2900.4 

-32.23 

72.62 

255.74 

77.95 

7 6 1 

2069.9 

-6.66 

127.20 

244.47 

56.40 

2 45  17 

2947.2 

ARRIVAL  CATE  ‘ APR  20  1969 


ECC  .21434  INC  3.5015  VI  30.233 
RCA  97.74  APO  I5l .06  V2  35.040 
ZAC  116.66  ETC  166.44  ClP  -14.07 

RAP  22.42  ECC  1 .4017 
INJ  2 LAT.INJ  2 LONG 
-21 .66 


-21 .65 
-26.09 
-17.74 
-33.56 
-11.05 


143.16 
114.73 
97.92 
121 .05 
63.64 
120.64 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .0504  S6T  2662.2  SCR  255.6  SC3  366.1 

FAO  .04004  RRT  .2759  RRT  -.2523  RTF  -.9497 

BSP  6673  see  2694.4  R23  *0124  R13  -.9497 

FSP  -1076  SCI  2663.2  SC2  245.7  TMA  1,52 

FLIGHT  TIME  136,00 


ORBIT  DETERMINATION  ACCURACV 

ST 

1409.5  SR 

233,4 

SS 

1460.3 

CRT 

.8376  CRS 

.8962 

CST 

.9928 

LSA 

2036.1  HSA 

166^6 

SSA 

13.8 

ELI 

1423.1  EL2 

126.3 

alf 

7.96 

.j 

< 

> 

< 

DATE 

APR 

22  1969 

HELIOCENTRIC  CONIC 

DISTANCE  346.1 

RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  27.184 

GAL  6.13 

AZL  66.49 

RP  iOS.19 

LAP 

2.01 

LOP  220.09  VP  37.296 

GAP  -9.22 

AZP  92.66 

RC  46.364 

GL 

20.15 

GP  -.65 

ZAL  49.39 

ZAP  16^ 

ETS  5.01 

plane TOCENTRIC  CONIC 

VEL  12.021 

C3  23.134 

VML 

4.610 

OLA  29.76  RAL  18.71 

RAO  6567.9 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

60.45 

0 

15  39 

3622.92 

-19.66 

154.29 

250.02 

99.55 

2 

51  15 

3320.44 

-19.66 

M7.37 

290.00 

100.00 

3 

16  46 

3232.46 

-21.71 

111.72 

290.66 

100.00 

2 

30  49 

3365.71 

-17.66 

121.29 

249.06 

110.00 

6 

13  23 

2664.93 

-32.01 

73.73 

294.36 

110.00 

1 

52  42 

3506.02 

-6.23 

125.02 

245.74 

ECC  .207B9  INC  3.5150  Vj  30.233 
RCA  96.97  APO  150.92  V2  35.027 
ZAC  117.66  ETC  166.40  ClP  -16.06 

2.15  VHP  6.470  OPA  6.04  RAP  23.56  ECC  1.3607 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.22 

1 19  22 

3222.5 

-22.59 

146.71 

67.21 

3 46  39 

2720.4 

-22.58 

109.80 

66.93 

4 12  39 

2632.5 

-24.38 

103.94 

69.46 

3 27  15 

2769.7 

-20.62 

113.93 

77.32 

6 56  6 

2064.9 

-33.43 

64.79 

96.70 

2 51  6 

2906.0 

-12.55 

118.59 

DIFFERENTIAL  CORRECTIONS 
T0e-1.05»  TRA-1.7550  TC3  .1631 
ROE  -.1606  RRA  .0202  RC3  -.0991 
FOE  2.1361  FRA  2.6600  FC3-1 .6296 
BOE  1.0662  BRA  1.7531  6C3  .1909 

LAUNCH  DATE  DEC  7 1966 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 

RP  106.23  LAP  1.66  LOP  223.29 

RC  47.556  GL  20.66  GP  -.96 

PLANE TOCENTRIC  CONIC 
C3  21.995  VML  4.690 

LNCH  AZMTH  LNCH  TIME 
76.61  23  55  54 

101.39  3 3 14 

76.61  23  55  54 

101.39  3 3 14 

110.00  6 2 39 

110.00  1 59  36 

differential  corrections 

TOC-1 .0504  TRA-1.7016  TC3  .2216 

ROE  -.1603  RRA  .0161  RC3  -.0970 

FOE  2.3362  FRA  2.6296  FC3-1 .6612 

BOE  1.0626  BRA  1.7019  BC3  .2419 

LAUNCH  DATE  DEC  7 1966 


MI0-C0UR9C  EXECUTION  ACCURACV 
BAU  ,0590  set  2719.7  SCR  237.2  SC3  407.6 

FAU  .04355  RRT  .2919  RRF  -.2656  RTF  -.9530 

BSP  9055  see  2730.0  R23  .0151  R13  -.9530 

FSP  -1200  sei  2720.5  SC2  226.6  THA  1.47 

flight  time  138.00 
distance  352.600 


ORBIT  DETERMINATION  ACCURACV 


VL  27.262  gal 
VP  37.342  CAP 
ZAL  49.75  ZAP 


16,16  ETS 


OLA  30.34 

RAL  16.23 

RAO  6567.9 

VEL  11.974  PTH 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

3654.59 

-20.37 

156.99 

246.66 

3265.66 

-20.36 

113.47 

246.67 

3654.59 

-20.37 

156.99 

246.86 

3263.66 

-20.36 

113.47 

246.67 

2702.06 

-31.75 

75.00 

253.03 

3464.37 

-9.76 

122.76 

243.07 

NS 

MIO-COURSC  EXECUTION 

2.13  VHP  6.129 
kZMTH  INJ  TIME 
25  0 9 
3 57  36 
25  0 9 

3 57  36 
6 47  41 
2 57  20 


ST 

1447.3 

SR 

215.6 

SS 

1548.8 

CRT 

.6464 

CRS 

.9022 

CST 

.9932 

LSA 

2124.6 

HSA 

160.4 

SSA 

13,0 

ELI 

1456.9 

EL2 

113.9 

ALF 

7.25 

ARRIVAL 

DATE 

APR 

24  1969 

ECC 

.20193 

INC 

3.5308 

VI 

30.233 

RCA 

100.11 

APO 

150.77 

V2 

35.013 

ZAC 

118.97 

ETC 

166.37 

ClP 

-18.15 

OPA 

6.37 

RAP 

24.66 

ECC 

1 ,3620 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

67,01 

67.00 

67.01 
67.00 
76.61 
57.06 


3254.6 

2663.9 

3254.6 

2663.9 

2102.1 

2664.4 


-23.31 

-23.30 

-23.31 

-23.30 

-33.26 

-14.05 


149.38 

105.67 

149.38 

105.87 

66.10 

116.29 


ORBIT  DETERMINATION  ACCURACY 


BAU  .071 1 
FAU  .04780 
BSP  9351 
FSP  -1351 


SCT  2737.5  SCR  217.2  SC3  451  .5 
RRT  .2965  RRF  -.2706  RTF  -.9563 
see  2746.1  R23  .0173  R13  -.9563 
SGI  2736.2  SC2  207,2  THA  1.36 

flight  tine  140,00 

DISTANCE  359.479 


ST 

147^.8  SR 

196.0 

SS 

1640.1 

CRT 

.8535  CRS 

.9071 

CST 

.9934 

LSA 

2207.6  MSA 

155.1 

SSA 

12.1 

ELI 

1482.3  EL2 

101  .5 

alf 

6.51 

ARRIVAL 

DATE 

APR 

26  1969 

RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  27.332 

GAL  5.66 

Aa  66.45 

HCA 

151.46 

RP  106.27 

LAP 

1.69 

LOP  226.49 

VP  37.361 

CAP  -6.00 

AZP  93.12 

tal 

155^41 

RC  46.663 

GL 

21.57 

OP  -1.14 

ZAL  50.14 

ZAP  20.39 

ETS  5.25 

ZAE 

162.66 

PLANE TOCENTRIC  CONIC 

C3  20.961 

WL 

4.561 

OLA  30.93 

RAL  17.73  RAO  6567.9 

VEL  11.932 

PTM 

2.12 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

77.01 

23 

42  12 

3660.23 

-21 .05 

159.21 

247.76 

66.80 

102.99 

3 

12  54 

3215.47 

-21 .04 

iio.ie 

247,76 

66. 

77.01 

23 

42  12 

3660.23 

-21 .05 

159.21 

247.76 

66.80 

102.99 

3 

12  54 

3215.47 

-21 .04 

110.16 

247.76 

66.79 

110.00 

5 

51  10 

2721 .66 

-31 .43 

76.46 

251 .69 

75.81 

110.00 

2 

7 2 

3421 .62 

-11.34 

120.46 

242.45 

57.54 

SNA  125.90 
TAP  306.90 
ETE  334.18 

WP  5.602  OPA 
INJ  time 
24  46  53 
4 6 29 
24  46  53 
4 € 29 
6 36  32 
3 4 4 


: .19643 

INC  3.5496 

VI  30.233 

i 101.17 

APO  150.63 

V2  35.000 

: 119.97 

ETC  166.37 

CLP  -20.36 

t 6.61 

RAP  25.64 

ECC  1.3453 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3280.2 

-24.01 

151  .58 

2615.5 

-24 .00 

102.53 

3260.2 

-24.01 

151  .58 

2615.5 

-24.00 

102.53 

2121.9 

-33.06 

6?. 61 

2621 .6 

-15.55 

113.90 

DIFFERENTIAL  CORRECTIONS 
TOE-1.0443  TRA-1.6436  TC3  .2626  BAU  .0637 

ROE  -.1395  RRA  .0136  RC3  -.0946  FAU  .05265 

FOE  2.5632  FRA  3.0161  FC3-2.1725  BSP  9657 

BOE  1.0536  BRA  1.6436  BC3  .2963  FSP  -1527 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  2742.0  SCR  195.9  SC3  500.7 
RRT  .2937  RRF  -.2635  RTF  -.9594 
see  2749.0  R23  .0205  R13  -.9594 
SCI  2742.6  SC2  167.2  THA  1.21 


ORBIT  DETERMINATION  ACCURACV 
ST  1491.1  SR  174.6  SS  1738.2 

CRT  .8589  CRS  .9107  CST  .9936 

LSA  2291.8  N5A  150.5  SSA  11.0 

Eli  1498.7  EL2  89.0  AlF  5.76 
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JPL  TM  33-99 EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 

LAUNCH  CATC  OCC  7 1968  TlIGHT  TIHC  U2.00  AR#?IVAL  CATC  APR  28  1969 


HCLIOCCNTRIC  CONIC  DISTANCE  366.147 


Rl  147.36 

LAL 

-.00 

LOL  74.96 

VL  27.397 

CAL  5.49 

A7L  86.43 

HCA 

154.68 

SMA 

126.32 

ECC  .19140 

INC  3.5729 

VI 

30.2  3 3 

RP  108.31 

LAP 

1.53 

LOP  229.68 

VP  37.416 

CAP  -7.41 

A7P  93.23 

tal 

155.52 

TAP 

310.20 

RCA  102.14 

APO  150.50 

V2 

34 .987 

RC  50.327 

CL 

22.28 

CP  -1.34 

7Al  50.53 

2AP  22.73 

ETS  5.43 

7AE 

162.00 

ETE 

336,60 

7AC  120.86 

ETC  166.41 

CLP 

-22.69 

PLANETOCENTRIC  CONIC 

C3  20.091 

VHL 

4.482 

ClA  31.51 

RAL  17.21 

RAD  6567.8 

VEL  11.894 

PTH 

2.11 

VHP 

5.489 

OPA  6.76 

RAP  26.53 

ECC 

1.3306 

LNCH  A7HTH 

LNCH  TIHC 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.56 

23 

29  58 

3901 .93 

-21.70 

161 .15 

246.74 

66.58 

24 

35  d 

3301  .9 

-24.68 

153.49 

104.44 

3 

21  1 

3173.03 

-21 .69 

107.26 

246.74 

66.57 

4 

13  54 

2573.0 

-24.67 

99.60 

75.56 

23 

29  58 

3901 .93 

-21,70 

161.15 

246.74 

66.58 

24 

35  0 

3301 .9 

-24,68 

153.49 

104 .44 

3 

21  1 

3173.03 

-21 .69 

107.26 

246.74 

66.57 

4 

13  54 

2573.0 

-24.67 

99.60 

110.00 

5 

38  44 

2745.29 

-31 .03 

78.16 

250.37 

74T87 

6 

24  29 

2145.3 

-32.79 

69.38 

110.00 

2 

15  21 

3377.66 

-12.94 

118.07 

241 .94 

58.08 

3 

11  39 

2777.7 

-17.07 

11 1 . 38 

OirrcffCNTIAt  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

T0E-1.JU2  TRA-1.6591  TC3  .1895  6AU  .057?  SC T 2869.6  SCR  177.1  SC3  567.2  ST  1604.5  SR  153.4  SS  1906,7 

ROE  -.1199  RRA  .0109  RC3  -.0973  FAU  .05392  RRT  .3189  RRF  -.2653  RTF  -.9582  CRT  .8697  CRS  .9154  CST  .9946 

FOE  2.9195'  FRA  3.3232  FC3-2.3236  BSP  «379  SCB  »75.0  «3  .0436  R13  -.9581  LSA  2492.5  MSA  143.4  SSA  10.7 

BOC  1.1176  BRA  1.6591  8C3  .2130  FSP  -1537  SCI  2870.1  SC2  167.8  7NA  1.13  £l1  1610.0  EL2  75.4  AlF  4.76 

LAUNCH  DATE  DEC  7 1968  FLICHT  TI^C  144.00  ARRIVAL  DATE  APR  30  1 969 


HELIOCENTRIC  CONIC  OTSTANCE  372.785 


RL  147.36 

LAL  - .00 

LOL  74.96 

VL  27.455 

CAL  S.30 

AZL  86,40  HCA 

157.88 

SMA 

126.71 

ECC  ,18678 

INC  3.6023 

VI 

30.233 

RP  108.36 

LAP  1.36 

LOP  232.88 

VP  37.447 

CAP  -6,84 

AZP  93.34 

ml 

155.64 

tap 

313,52 

RCA  103.04 

APO  150.38 

V2 

34 .974 

- 

RC  51.881 

CL  23.01 

CP  -1 .62 

ZAL  50,95 

ZAP  25.22  ETS  5.68 

ZAE 

161.56 

ETE 

338.22 

ZAC  121 .62 

ETC  166.50 

CLP 

-25.17 

PLANETOCENTRIC  CONIC 

- 

C3  19.304 

VHL  4.394 

DLA  32.10  RAL  16,66 

RAO  6567.8 

VEL  11.861 

PTH 

2.10 

VHP 

5.189 

OPA  6,79 

RAP  27.30 

ECC 

1.3177 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.21 

23  18  31 

3921,36 

-22.35 

1^.93 

245.73 

66.33 

24 

23  52 

3321 ,4 

-25,55 

155.24 

105.79 

3 28  3 

3134.63 

-22.33 

104.65 

245.73 

66.32 

4 

20  18 

2534.6 

-25.34 

96.96 

74.21 

23  18  31 

3921 .36 

-22,35 

162.93 

245.73 

66.33 

24 

23  52 

3321  .4 

-25.35 

155.24 

105.79 

3 28  3 

3134.63 

-22.33 

104.65 

245.73 

66.32 

4 

20  ia 

2534.6 

-25.34 

96.96 

110.00 

5 24  43 

2773.75 

-30.50 

80.21 

249.05 

73.76 

6 

10  57 

2173.7 

-32.42 

7j  .52 

- 

110.00 

2 24  57 

3330.24 

-14.64 

115.43 

241.51 

58.76 

3 

20  27 

2730.2 

-18.67 

108.63 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE-1 .0744 

TRA- 

■1.5702  TC3  .2886 

6AU 

.0784 

SCT  2809.4  SCR 

151.9 

SC3 

627.1 

ST 

1977.6  SR 

129.2 

SS 

2005.7 

ROE  -.0959 

RRA 

.0137  RC3  -.0952 

FAU 

.06110 

RRT  .2419  RRT 

-.1858 

RTF 

-.9617 

CRT 

’,8635  CRS 

,9110 

CST 

.994  5 

FOE  3.1938 

FRA 

3.5304  FC3-2.T404 

BSP 

8867 

SCB  2809.5  R23 

.0489 

R13 

-.9617 

LSA 

2990.9  MSA 

141  .5 

SSA 

9.1 

BOE  1.0706 

BRA 

1.570.3  BC3  .3039 

FSP 

-1009 

SCI  2809.7  302 

147.4 

tha 

.75 

Eli 

1581.3  El2 

63.0 

ALF 

3.93 

LAUNCH  DATE 

DEC 

7 1968 

Flight  time 

146.00 

ARRIVAL 

CATE 

MAT 

Z 1969 

HELIOCENTRIC  CONIC  DISTANCE  379-406 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.509  CAL  5.14  ’A7L  86.36  HCA  161.07  SMA  127.07  ECC  .18257  INC  3.6412  VI  30.233 

RP  108.40  LAP  1.18  LOP  236.07  VP  37.474  CAP  -6.29  A7P  93.44  TAL  155.77  TAP  316.84  RCA  103.87  APO  150.27  V2  34.961 

RC  53.536  CL  23.77  CP  -1.99  7AL  51.40  7AP  27.89  ET$  6.04  7AE  160.96  ETE  339.07  7AC  122.25  ETC  166.68  CLP  -27.82 

PLANETOCENTRIC  CONIC 


C3  18.629 

VHL  4.316 

CLA  32.71 

RAL  16.08 

RAD  6567.8 

VEL  11.833 

PTH  2.10 

VHP  4.904 

OPA  6.66 

RAP  27,95 

ECC  1.3066 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.89 

23  7 31 

3940.01 

-22.98 

164.66 

244.78 

66.05 

24  13  11 

3340.0 

-26.02 

156.94 

107.11 

3 34  27 

3099.20 

-22.97 

102,24 

244.77 

66.04 

4 26  6 

2499.2 

-26.01 

94.52 

72.89 

23  7 31 

3940.01 

-22.98 

164.66 

244.78 

66.05 

24  13  11 

3340.0 

-26.02 

156.94 

107.11 

3 34  27 

3099.20 

-22.97 

102.24 

244.77 

66.04 

4 26  6 

2499.2 

-26.01 

94  .52 

UO.OO 

5 8 8 

2810.67 

-29.77 

02.84 

247.66 

72.37 

5 54  59 

2210.7 

-31 .89 

74  .27 

110.00 

2 36  56 

3276.53 

-16.51 

112.40 

241.26 

59.63 

3 31  33 

2676.5 

-20.42 

105.45 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE- 

-1  .0540 

TRA- 

1.4973 

TC3  .3415 

BAU 

.0884 

SCT  2761.4 

SCR 

128.2 

SC3 

697.7 

ST 

1568.5 

SR 

93.0 

SS 

2130.9 

ROE 

-.0697 

RRA 

.0193 

RC3  -.0966 

FAU 

.06800 

RRT  .0929 

RRF 

-.0242 

RTF 

-.9658 

CRT 

.8429 

CRS 

.8939 

CST 

.994  5 

FOE 

3.5389 

FRA 

3 . 7866 

rC3-3.l603 

BSP 

9095 

SCB  2764.4 

R23 

.0658 

R13 

-.9638 

LSA 

2643.8 

MSA 

139.6 

SSA 

7,6 

BCE 

1 .0563 

6RA 

1 .4974 

6C3  .3549 

FSP 

-2062 

SCI  2761.5 

SC2 

127.6 

THA 

.25 

Eli 

1570.4 

EL2 

50,0 

ALF 

2.86 

LAUNCH 

CATE  DEC 

7 1968 

flight 

TIME 

148.00 

ARRIVAL 

DATE 

HAT 

4 1969 

HELIOCENTRIC  CCNIC  DISTANCE  386.007 


RL  147.36 

LAL 

--C5D 

LOt  74.96 

VL  27.557 

CAL  4.99 

AZt  86.31 

HCA 

164.27 

SMA 

127.39 

ECC  .17877 

INC 

3.6948 

VI 

30.233 

RP  108.43 

LAP 

I .00 

LOP  239.25 

VP  37.497 

GAP  -5.75 

AZP  93.56 

TAL 

155.69 

TAP 

320.16 

RCA  104.62 

APO 

150.16 

V2 

34 .948 

RC  55.282 

Cl 

24.60 

CP  -2.52 

ZAL  51 .86 

ZAP  30.75 

ETS  6.54 

ZAE 

160.80 

ETE 

339.04 

ZAC  122.74 

ETC 

166.98 

CLP 

-30.65 

PLANETOCENTRIC  CONIC 

C3  18.068 

VHL 

4.251 

OLA  33.38 

RAL  15.46 

RAO  6567.7 

VEL  11*309 

PTH 

2.09 

VHP 

4.634 

OPA  6.31 

RAP 

28.49 

ECC 

I .2973 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .54 

22 

56  28 

3959.36 

-23.62 

166.46 

243.90 

65.70 

24 

2 28 

3359.4 

'26.70 

1 58 . 72 

108.46 

3 

40  34 

3065.53 

-23.61 

99.96 

243.89 

65.69 

4 

31  40 

2465.5 

■26.69. 

92.22 

7i  .54 

22 

56  28 

3959.36 

-23.62 

166.46 

243.90 

65.70 

24 

2 28 

3359.4 

■26.70 

1 58 . 72 

108.46 

3 

40  34 

3065.53 

-23.61 

99.96 

243.89 

65.69 

4 

31  40 

2465,5 

'26.69 

92.22 

110.00 

4 

46  3 

2864 .86 

-28.59 

86.62 

246.13 

70.41 

5 

33  48 

2264.9 

30.99 

78.24 

110.00 

2 

54  6 

3208 .03 

-18.82 

108.43 

241.31 

60.92 

3 

47  34 

2608.0 

■22.55 

101 .28 

differential  CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0400 

TRA- 

'1  .4310 

TC3  .3592 

BAU  .0902 

SCT  2719.2  SCR 

112.6 

SC3 

779.5 

ST  1563.9 

SR 

54.0 

SS 

2281 .1 

ROE  -.0386 

RRA 

.0299 

RC3  -.1029  FAU  .07469 

RRT 

.2134  RRF 

.3024 

RTF  - 

.9649 

CRT  .7435 

CRS 

.8080 

CST 

.9946 

FOE  3.9620 

FRA 

4.0912 

FC3-3.5789  BSP  8961 

SOB  2721 .6  R23  - 

.0985 

R13 

.9649 

LSA  2762.8 

MSA 

138.4 

SSA 

6.2 

BOE  1.0408 

BRA 

1.4313 

6C3  .3736 

FSP  -2301 

SCI  2719.3  SC2 

110.0 

i THA  179.49 

ELI  1564.4 

EL2 

36. J 

ALF 

I .47 

410 


nil  III  lllllll 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  » 


tUNCH  DATE  DEC  7 J 966 

flight  time  150.00 

ARRIVAL  DATE 

MAT 

6 J969 

HELIOCENTRIC  CONIC 

DISTANCE  392.567 

RL  147.36 

LAL  -.00 

LOL  74.96 

VL  27.600 

CAL  4,65 

AZL  66.22 

HCA  167.45 

SMA 

IZ7.M 

ECC  .17533 

INC  3.7752 

VI 

30.233 

RP  106.47 

LAP  .62 

LOP  242.44 

VP  37.517 

CAP  -5.23 

AZP  93.69 

TAL  156.02 

TAP 

3ZJ.47 

RCA  105.30 

APO  150.07 

V2 

34.936 

RC  57.J09 

CL  25.54 

CP  -3.34 

ZAL  52.39 

ZAP  33.63 

ETS  7.29 

ZAE  160.84 

ETE 

337.80 

ZAC  123.10 

ETC  167.46 

CLP 

-33.69 

Planetocentric  conic 

C3  17.637 

VHL  4.200 

OLA  34 . 16 

RAL  14.77 

RAO  6567.7 

VEL  11.791 

PTH  2.06 

VHP 

4.380 

DPA  5.62 

RAP  26.95 

ECC 

1 .2903 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.05 

22  44  34 

3961 .76 

-24.30 

166.54 

243,06 

65.22 

23 

50  56 

3361 .6 

-27.43 

160.77 

109.95 

3 46  56 

3031.90 

-24 .26 

97.66 

243,06 

65.21 

4 

37  30 

2451 .9 

-27.42 

89.92 

70.05 

22  44  34 

3961 .76 

-24.30 

166.54 

243.06 

65.22 

23 

50  56 

3361.6 

-27.43 

160.77 

109.95 

3 46  56 

3031 .90 

-24.26 

97.66 

243.06 

65.21 

4 

37  30 

2431 .9 

-27.42 

89.92 

110.00 

3 57  26 

3000.02 

-25.17 

95.64 

243.52 

66.07 

4 

47  26 

2400.0 

-26.16 

67.76 

110.00 

3 37  13 

3061 .63 

-23.41 

99.56 

242.63 

64.35 

4 

26  14 

2461.6 

-26.64 

91  .90 

differential  corrections 
TOE-I.OJ65  TRA-i.353?  TC3  .3747 

ROE  .CW20  RRA  .049?  RC3  -.117? 

FOE  4.4473  FRA  4.4070  FC3-4 .05?6 

0OE  1.0163  0RA  1.3341  0C3  .39?6 

LAUNCH  DATE  DEC  7 1966 


MIO-COURSC  eAECUriON  ACCURACY 
6AU  .09?6  SOT  ?645.7  5CA  1?7.6  S03  669.? 
FAU  .06?56  RRT. 

6SP  6674  see 

FSP  -?59?  SOI 


.-.6395  RRF  .7335  ffTf  -.9655 
Z646.7  R?3  -.1496  R13  .'9657 

?646.9  80?  96.1  THA  176. ?3 


rtlCHT  TINE  15?.0D 


OR0IT  DETERMINATION  ACCURACY 
ST  1539.9  SR  ?4.7  SS  ?440.5 

CRT  -.5301  CR9  -.4405  CST  .9945 

LSA  ?66?.5  MSA  136.6  SSA  4.7 

ELI  1539.9  EL?  ?0.9  ALF  179.51 

ARRIVAL  DATE  MAV  0 1969 


HELIOCENTRIC  CONIC 


DISTANCE  399.146. 


RL  147.36 

LAL 

-.00 

UX  74 .9«  vt 

27.639 

CAL  4.73 

AZt  66.09 

RP  106.51 

LAP 

.64 

U<!P  Z4S.6Z  VP 

37.534 

CAP  -4.72 

ATP  93.66 

RC  59.010  CL  26.77 
planetocentric  conic 

CP  -4.72  7AL  S3 .02 

ZAP  37.20 

ETS  6.99 

C3  17.366 

VHL 

4.170 

OLA  35.18  RAL  13.92 

RAO  6967.7 

VEL  11.760 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

66.20 

22 

30  21 

4011.22 

-29,07 

171.26 

242.36 

111.60 

3 

54  23 

2999.63 

-29.06 

99.29 

242.39 

66.20 

22 

30  21 

4011.22 

-29.07 

171 .26 

242.36 

111.60 

3 

54  23 

2995.63 

-29.06 

99.29 

242.39 

66.20 

22 

30  21 

4011.22 

-29.07 

171.26 

242.36 

111  .60 

3 

54  23 

2995.63 

-29,06 

99.29 

242.39 

.54 


PTM  ?.06  WP  4,145 
INJ  A7MTH  INJ  TIME 


64.47 

64.46 

64.47 

64.46 

64.47 
64,46 


?3  37  1? 

4 44  19 
?3  37  1? 

4 44  19 
?3  37  1? 
4 44  19 


DIFFERENTIAL  CORRECTIONS 
TDE  -.99?6  TRA-1.?7D?  TC3  .3659  BAU  .0917 

ROE  .0630  RRA  .0651  RC3  -.1476  FAO  ,09051 

FOE  5.0449  FRA  4.740?  FC3-4.5065  BSP  66?6 

DDE  .9946  0RA  1 .?73l  BC3  .3946  FSP  -2691 


MIO-COURSE  ElECUTION  ACCURACT 
SOT  ?99?.0  SCR  207.7  803  966.6 

RRT  -.6699  RRF  .9461  RTF  -.9653 
806  2560.5  R?3  -.?130  R13  .9659 

SOI  2556. 4 SO?  10?.?  THA  175.94 


ECC  .17??6  INC  3.9069  VI  30.233 
RCA  105.91  APO  149.99  V?  34.9?3 
ZAC  123.37  ETC  166.36  CLP  -36.94 

DPA  4.3?  RAP  29.43  ECC  1.266? 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3411.2 
2395 .6 
3411.2 
2395.6 
3411.2 
2395.6 


-26.29 

-26.26 

-26.29 

-26.26 

-26.29 

-26.26 


163.46 

67.47 

163.46 

67.47 

163.46 

67.47 


ORBIT  DETERMINATION  ACCURACV 


ST 

1906.9 

SR 

96.6 

SS 

2626.6 

CRT 

-.9993 

CRS 

-.9919 

CST 

.9942 

LSA 

3026.4 

MSA 

140.6 

SSA 

3.3 

ELI 

1909.9 

EL2 

3.7 

ALF 

176.33 

LAUNCH  DATE  DEC  7 1966 


flight  TIME  154.00 


ARRIVAL  date  MAT  JO  1969 


HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 

RP  106.55  LAP  .45  LOP  246.60 

RC  60.976  CL  28.72  CP  -7.54 

planetocentric  conic 

C3  17.499  VHL  4.163  OLA  36.64 


VL  27.673  CAL 
VP  37.549  CAP 
7AL  53.99  ZAP 


DISTANCE  405.663 

4.62  AZL  65.62  HCA  173.83  SMA  128.18  ECC  .16954  INC  4.1769  VI  30.233 

-4.22  AZP  94.16  TAL  156.25  TAP  330.07  RCA  106.45  APO  149.91  V2  34.911 

41.02  ETS  11.05  ZAE  160.46  ETE  327.15  ZAC  123.71  ETC  170.20  CLP  -40.44 


RAL  12.61  RAO  6567.7  VEL  11.765  PTH  2.06  VHP 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

65.36 

22 

9 43 

4056.65 

-26.12 

175.62 

241.75 

63.04 

23 

17  21 

114.62 

4 

4 35 

2951 .37 

-26.11 

92.27 

241.74 

63.03 

4 

53  47 

65 . 36 

22 

9 43 

4056.65 

-26.12 

175.62 

241.75 

63.04 

23 

17  21 

114.62 

4 

4 35 

2951.37 

-26.11 

92.27 

241.74 

63.03 

4 

53  47 

65.36 

22 

9 43 

4056.65 

-26.12 

175,62 

241.75 

63.04 

23 

17  21 

114.62 

4 

4 35 

2951.37 

-26.11 

92.27 

241.74 

63.03 

4 

53  47 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACT 

3,939  DPA  1.60  RAP  30.23  ECC  1.2660 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3456.7 
2351.4 

3458.7 
2351  .4 

3456.7 
2351.4 


-29.51 

-29.50 

-29.51 

-29.50 

-29.51 

-29.50 


167.65 

64.49 

167.65 

64.49 

167.65 

64.49 


ORBIT  DETERMINATION  ACCtWACV 


TOE  -.9750  TRA-1.1756  TC3  .3344  BAU  .0932 
ROE  .1791  RRA  .1599  RC3  -.2166  FAU  .09617 

FOE  5.0164  FRA  5.0196  FC3-4.6565  BSP  6340 

BOE  .9913  BRA  1.1666  BC3  .3964  FSP  -3199 

LAUNCH  DATE  DEC  7 1966 

HELIOCENTRIC  CONIC 

RL  147.36  LAL  -.00  LOL  74.96  VL  27,704 

RP  106.58  LAP  .26  LOP  251 ,96  VP  37,560 

RC  63.000  GL  33.59  CP  -16.12  ZAL  56. 4J 

Planetocentric  conic 

C3  19.067  VHL  4.369  OLA  40.96  RAL  9.26 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
59.04  21  25  52  4166.67  -26.06 

120.96  4 21  53  2663.96  -26.06 

59.04  21  25  52  4166.67  -26.06 

120.96  4 21  53  2663.96  -26.06 

59.04  21  25  52  4166.67  -26.06 

120.96  4 21  53  2663.96  -26,06 

DIFFERENTIAL  CC3RRECTI0NS 
TOE-1.0269  TRA-1.0594  TC3  . 2641  BAU  .1233 
ROC  .5573  RRA  .3669  RC3  -.4046  FAU  .09994 

FOE  6,9666  FRA  4.6452  FC3-4.5329  BSP  6426 

BOE  1.1701  BRA  1.1216  BC3  .4632  FSP  -33^ 


CAL 

CAP 

ZAP 


SOT  2431.1  SCR  409.6  SC3  1071.4 
RRT  -.9325  RRF  .9922  RTF  -.9640 
see  2465.4  R23  -.2492  R13  .9663 

SCI  2461,0  SC2  146.2  THA  171.04 

flight  TIME  156.00 

DISTANCE  412.196 
4.53  ATI  64.96  HCA  177.01  SNA  1 

-3.73  AZP  95.01  TAL  156.34  TAP  3 

46.37  ETS  16.36  ZAE  155.62  ETE  3 


RAO  6567,8  VEL  1J.652  PTH  2.10  VHP  3.839 
INJ  LCNC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


165.63 

67.66 

165.63 

_e7.S8 

165.63 

67.66 


241.42 

241.41 

241.42 
241.41 
241 .4? 
241 .41 


56.63 

56.61 

56.63 

56.61 

56.63 

56.61 


22  35  19 
5 9 57 

22  35  19 
5 9 57 

22  35 
5 9 


ST 

1465.5 

SR 

256.7 

SS 

2649.7 

CRT 

-.9947 

CRS 

-.9999 

CST 

.9937 

LSA 

5211,6 

MSA 

145.9 

SSA 

1 .9 

ELI 

1466.0  £L2 

26.1 

alf 

170.04 

ARRIVAL 

DATE 

HAT 

12  196S 

ECC 

.16714 

INC 

5.0206 

VI 

30.233 

RCA 

106.93 

APO 

149.65 

V? 

34.900 

ZAC 

124.63 

ETC 

175.99 

CLP 

-44.09 

OPA 

-6.49 

RAP 

33.14 

ECC 

1 .3141 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3566.7 

- 

31.96 

170.16 

2264 .0 

- 

31 .97 

80.23 

3566.7 

- 

31.96 

176.16 

19 

57 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2293.6  SCR  1034.4  SC3  1126.3 
RRT  -.9472  RRF  .9969  RTF  -.9606 
see  2516.2  R23  -.2266  R13  .9739 

SCI  2497,7  SC2  304.6  THA  156.50 


2264.0  -31 .97  60.23 

3566.7  -31.96  176.16 

2264.0  -31.97  60.23 

CRB IT  DETERMINATION  ACCURACV 
ST  1456.0  SR  755.6  SS  3153.7 

CRT  -.9914  CRS  -.9999  CST  ,9926 

LSA  3552.0  MSA  160.2  SSA  .7 

ELI  1639.9  EL2  66.1  ALF  J52.7J 


411 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


tAUNCH  DATE  DEC  7 J968 


FLICHT  TIME  1 58 .00 


A88IVAL  CATE  MAr  li  1969 


RL  147.36 

LAL  -.00 

ta  74.96 

VL  27.731 

GAL  4.45 

ATL  110.49 

HCA  ISO.Zl 

SMA  128.58 

ECC  ,16502 

INC20.j966 

VI 

30.233 

RP  108.62 

LAP  .07 

LOP  255.15 

VP  37.570 

GAP  -3.25 

ATP  69.51 

TAL  156.43 

TAP  336.64 

RCA  107.36 

APO 

149.79 

V2 

34.889 

RC  65.076 

CL  -63.14 

GP  81 .07 

TAL  77.33 

TAP  81.29 

ETS  279.21 

TAE  95.59 

ETE  37.65 

TAC  84.70 

ETC 

109.67 

CLP 

12.68 

Planetocentric  conic 

C3  117,646 

VHL  10.646 

OLA  -50.80 

RAL  46.07 

RAD  6570.2 

VEL  15.459 

PTH  2.76 

VHP  15,375 

OPA  74.29 

RAP 

283. 4J 

ECC 

2.9362 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RtASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.88 

11  5 33 

2084.39 

12.49 

54.27 

305.65 

139.66 

11  40  17 

2484.4 

18.53 

49.24 

134.12 

19  35  43 

5836.93 

12.50 

270.72 

305.67 

139.66 

21  13  0 

5236.9 

18.54 

265.68 

45.68 

J1  5 33 

2084.39 

12.49 

54.27 

305.65 

139.66 

11  40  17 

1484.4 

18.53 

49.24 

134.12 

19  35  43 

5836.93 

12.50 

270.72 

305.67 

139.66 

21  13  0 

5236.9 

18.54 

265.68 

45.88 

11  5 33 

2084.39 

12.49 

54.27 

305.65 

139.66 

11  40  17 

1484.4 

18.53 

49.24 

134.12 

19  35  43 

5836.93 

12.50 

270.7g 

305.67 

139.66 

21  13  0 

5236.9 

18.54 

265.68 

DIFFERENTIAL  CORRECTIONS 

HIO-COUMC  rCCUTlON  ACCURACV 

ORBIT  DETERMIMTION  ACCURACY 

TDE-8 .8384 

TR-13.9557 

TC3-3.0421 

BMJ  5.2213 

SCTJ4191.0  sat  S016.3  SC3  400.9 

ST  5838.0 

SR 

2213.9 

SS 

2542.5 

ROE-3.1982  RRA-5.6956 

RC3-1.3291 

FAU-, 13068 

RRT 

.9988  RRT  - 

.9989  RTF  - 

.9999 

CRT  .9983 

CRS 

.9977 

CST 

1 .0000 

FOE  2.9183 

FRA  4,5163 

FC3  1.0205 

BSP  213425 

SCei 9337.4  RZ5 

.0015  R13  - 

.9999 

USA  6740.3 

MSA 

228.0 

SSA 

3.7 

BOE  9.3993 

^415.0732 

6C3  3.3197 

FSP  5697 

SCI19339.1  S6Z  m.1  TH4  22.27 

ELI  6242.5 

EL2 

121  .6 

alf 

20.74 

LAUNCH  DATE  OEC  7 I960 


HELIOCENTRIC  CONIC 


TlIGHT  TI»C  160.00 
OISTANCE  4^5.167 


ARRIVAL  DATE  MAY  16  1969 


RL  147.36 

LAL  -.00 

La  74.96 

VL  27.754 

CAi.  4.3fi 

ATL  00.09  HCA  183.37 

SMA 

128.74 

ECC  .16327 

INC  1.9493 

VI 

90.233 

RP  108.65 

LAP  -.1) 

LOP  258.33 

VP  37.577 

CAP  -2.T9 

AZP  9] .9S 

TAL  156.47 

TAP  339.84 

RCA  107.72 

APO  149.76 

V2 

34.878 

RC  67.198 

OL  15.11 

GP  15.89 

TAL  49.39  TAP  54.26 

ETS  3S0.39  7AE  1C3.23 

ETE 

52.43 

TAC  113.80 

ETC  158.33 

CLP 

-52.60 

PLANETOCENTRIC  CONIC 

C3  13.049 

VHL  3.612 

Ola  24.96 

RAL  19.47  RAO  6567.5 

VEL  il.995 

PTH  2.03 

VHP 

3,459  OPA  22.02 

RAP  18.14 

ECC 

1.2148 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 44  4 

9016.23 

-27.90 

97,61 

242.21 

04.92 

4 

34  21 

2416.2 

-28.31 

88.97 

90.00 

23  24  90 

3862.30 

-10.64 

152.91 

237.00 

63.60 

24 

29  21 

3262.3 

-14.10 

145.95 

100.00 

5 26  47 

2685.08 

-29.78 

73.99 

242.36 

07.24 

6 

11  32 

2085.1 

-29.84 

64,59 

100.00 

0 20  53 

3668.69 

-8.97 

137.00 

236.20 

61.37 

1 

30  1 

3068.7 

-12.72 

131  .03 

110.00 

7 16  23 

2342.20 

-34.09 

47.35 

242.36 

92.71 

7 

55  25 

1742.2 

-33.34 

38.19 

110.00 

0 55  46 

3584.54 

-5.20 

129.16 

233.95 

96.10 

i 

55  31 

2984.3 

-9.69 

122.84 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EICECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.4809  TRA 

-.8992 

TC3 

.2134 

BAU 

.1248 

SGT  1744.4  SGR 

1209.2  SG3  1374.7 

ST 

895.1 

SR 

670.1 

SS 

2564.8 

ROE 

-.3745  RRA 

-.9921 

RC3 

.6025 

FAU 

.12072 

RRT  .9520  RRF 

-.9999  RTF  -.9478 

CRT 

.9974 

CRS 

.9996 

CST 

.9949 

FOE 

4.8682  FRA 

7.1497  fC5- 

8.5403 

BSP 

7304 

see  2169.1  R23 

-.2131  R13  -.9766 

LSA 

2796.6 

MSA 

86.0 

SSA 

3.4 

Boe 

.6099  BRA 

1.0733 

6C3 

.7151 

FSP 

-4171 

SGI  2145.3  SC2 

320.8  TNA  36.06 

ELI 

1117.4 

El2 

38.6 

ALF 

36.80 

LAUNCH 

DATE  OEC 

7 1968 

flight  time 

162.00 

ARRIVAL 

. DATE 

MAT 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  431.617 

RL 

147,36  LAL 

-.00 

La 

74.96 

VL 

27.774 

GAL 

4.33  ATL  87. 

35  HCA  186,55  SMA 

128.88 

ECC 

.16178 

INC 

2.6526 

VI 

30.233 

RP 

108.68  LAP 

LOP 

261 .50 

VP 

37.582 

GAP 

-2.34  ATP  92. 

€4  TAL  156.49  TAP 

343.04 

RCA 

108.03 

APO 

149.73 

V2 

34.867 

RC 

69.360  GL 

20.30 

GP 

8.73 

TAL. 

50.95 

TAP 

57.80  ETS  356. 

54  TAE  169.89  ETE 

39.86 

TAC 

M5.04 

ETC 

161 .84 

CLP 

-57.38 

planetocentric  conic 

C3  13.655  VHL  3.695  CLA 


e9.25 


LNCH  A7NTH  LNCH  TIHE  L'l  TIME 
8^.36  0 e3  38  3652.43 

97.64  2 29  26  3245.81 

100.00  3 40  2 3019.48 

100.00  1 55  43  3353.99 

110.00  6 13  37  2538.47 

J10.CK3  I 38  38  3407.77 

OIFFERENTIAL  CORRECTIONS 
TOE  '.4214  TRA  -.7367  TC3  .0732 

ROE  -.2343  RRA  -.3414  RC3  .3874 

FOE  6.4125  FRA  7,7324  FC3-9.2324 

eOE  .4822  BRA  ,BiZO  6C3  .3943 

LAUNCH  DATE  OEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  La  74.96 

RP  108.72  LAP  -.49  LOP  264.67 

RC  71.560  OL  22.12  6P  6.17 

Planetocentric  conic 


RAL  16.98 
INJ  LAT 
-22.33 
-22.32 
-26.22 
-18.54 
-33.67 
-11.85 

BAU  .0720 
FAU  .14561 
BSP  5885 
FSP  -4823 


VL  27.791 
VP  37.585 
2AL  51.58 


RAD  6567.5  VEL  11.621  PTH  2.04  VHP 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  JNJ 


3.220 
TIME 
I 24  30 
23  32 
30  22 
51  37 
55  55 
35  25 


DPA  14.87  RAP^  19.79  ECC  1 .2247 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


142.79  239.81  70.61 

112.95  239.80  70,60 

97.52  241.12  75.10 

119.35  236.20  66.13 

62.64  242.73  83.69 

119.72  234.51  57.70 

MID-COURSE  E«CUTION  ACCURACY 
SGT  1464.3  SCR  763.0  SG3  1579.6 
RRt  .9374  RRF  -.9968  RTF  -.9285 
SC6  1651.1  R23  -.2941  R13  -.9525 
SGI  1633.9  SG2  238.1  THA  26.64 

Flight  time  i64 .od 

DISTANCE  438.045 

GAL  4.30  A2L  87.10  HCA  1^9.72  SMA  128.99 

CAP  -1.90  ATP  92.86  TAL  156.49  TAP  346. 2* 

TAP  62.56  ETS  358.77  TAE  173.61  ETE  40.57 


3052.4 

2645.8 

2419.5 
2754 .0 

1938.5 

2807.8 


-24 . 77 
-24.76 
-28.01 
-21 .61 
-34.17 
-16.03 


134.90 
105.06 

89.17 

111.90 
53.43 

113.10 


ORBIT  DETERMINATION  ACCORACr 


ST 

762.4 

SR 

406.5 

SS 

2994.9 

CRT 

.9969 

CRS 

.9974 

CST 

.9889 

LSA 

3115.0 

MSA 

112.6 

SSA 

4.0 

Eli 

863.5 

El2 

28.5 

alf 

28.02 

arrival  cate  may  20  1969 


ECC  .16056  INC  2.8968  VI  30.233 
RCA  108.28  APO  149.70  V2  54.858 
TAC  114.18  ETC  163.36  CLP  -62-38 


C3  13.832 

VHL 

3.719 

OLA  30.89  RAL  16.05 

RAO  6967.5  VEL  11.628 

PTH  2.04 

VHP  3 .072 

DPA  11.79 

RAP 

19.16 

ECC 

1 .2276 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ. LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.11 

23 

36  15 

3701.96 

-23,46 

152.00  239.55 

69.31 

24  39 

J7 

3182.0 

-26.07 

144.97 

102.89 

3 

5 27 

3121 .91 

-23.45 

IDA. 18  239. 5A 

69.30 

3 57 

29 

2521 .9 

-26.06 

96.26 

77,11 

23 

36  15 

3701.96 

-23.46 

152.00  2$9.55 

69.31 

24  39 

17 

3182.0 

-26.07 

144.97 

102,89 

3 

5 27 

3121.91 

-23.45 

104.10  239.54 

69.30 

3 5i 

29 

2521 ,9 

-26.06 

96.26 

110.00 

5 

45  8 

2623.79 

-32.84 

69.16  242.47 

79.92 

6 28 

52 

2023.8 

-33.88 

60.07 

1X0.00 

1 

59  40 

3320.00 

-14,71 

115.31  239.04 

58.79 

2 55 

8 

2728.1 

'18.74 

108.51 

differential  CORRECTIONS 

MIO-ODURSE  EICECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.3032 

TRA 

-.5763 

TC3  -.0819 

BAU  .0563 

SGT  1136.7  SGR 

564.0  SC3  1729.1 

ST  560.8 

SR 

283.3 

SS 

3224.7 

ROE  -.1607  RRA 

-.2553  RC3  .2930  FAU  .15779 

RRT  .0902  RRF  - 

.9092  RTF  - 

.8850 

CRT  .9965 

CRS 

.9911 

CST 

.9772 

FOE  7.3403 

FRA 

8.2374  rC3-9.8763  BSP  4682 

see  1269.3  R23  - 

.3663  R13  - 

.9189 

LSA  3283.1 

MSA 

122.5 

SSA 

4.9 

BOE  .3431 

BRA 

.6303  BC3  .3042 

FSP  -5299 

SGI  1249.0  SG2 

225.9  THA  24,92 

ELI  627.9 

EL2 

21 .2 

ALF 

26.76 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


L/IUNCH  CATZ  DEC  7 19€8 
HELIOCENTRIC  CONIC 


flight  time  166.0D 


ARRIVAL  CATE  HAT  22  J969 


RL 

147 

.36 

LAL 

-.00 

LOL 

74 

.96 

VL 

27. 

805 

CAL 

RP 

108 

.74 

LAP 

-.67 

LOP 

267 

.84 

VP 

37. 

587 

GAP 

RC 

73. 

792 

GL 

23.09 

OP 

4 

.85 

ZAL 

51 

.89 

ZAP 

PLANETOCENTRIC  CONIC 
C3  13.895  VHL  3.728  OLA  31.76 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
74.97  23  19  23  3830.24 

105.03  3 18  36  3075.75 

74.97  23  1 9 23  3630.24 

105.03  3 18  36  3075.75 

110.00  5 27  22  2676.49 

110.00  2 13  43  3277.49 

DIFFERENTIAL  CORRECTIONS 
TOE  '.1532  TRA  '.4036  TC3  -.2589 
ROC  -.1109  RRA  -.2103  RC3  .2498 
FOE  8.0322  fra  8.6833  FC-10.5430 
0OE  .1892  8RA  .4553  8C3  .3598 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  UL  -.00  LOL  74.96 
RP  108.77  LAP  -.86  LOP  271.01 
RC  76.053  OL  23.67  OP  4.03 
PLANETOCENTRIC  CONIC 
C3  13.941  VHL  3.734  OLA  32.32 
LNCH  ATKTH  LNCH  TIME  L-I  TIME 
73.73  ^ 10  6 3856.90 

106.27  3 26  1 3050.35 

73.73  23  10  6 3856.98 

106.27  3 26  1 3050.35 

110.00  5 14  43  2714.66 

110.00  2 24  30  3240.67 

DIFFERENTIAL  CORRECTIONS 
TOE  .0190  TRA  -.2194  TC3  -.4629 
ROE  -.0724  RRA  -.1819  RC3  .2242 
FOE  8.5843  FRA  9.0784  FC-11.0562 
- BOE  .0748  BRA  .2850  BC3  *3143 


Y7AL  15.58 
INJ  LAT 
-24,07 
-24.06 
-24.07 
-24.06 
-32.14 
-16.48 

BAU  .0668 
FAU  .16926 
BSP  3451 
FSP  -5760 


VL  27.816  GAL 
VP  37.587  GAP 
ZAL  52.04  ZAP 


RAL  15.35 
INJ  LAT 
-24.45 
'24.44 
-24.45 
-24.44 
-31 ,55 
-17.73 

BAU  .0959 
FAU  .17804 
0SP  2137 
FSP  -6125 


DISTANCE  444.451 

4.27  AZL  86.98  HCA  192.90  SNA  129.09  ECC  .15961  INC  3.0221  VI  30.233 

-1.46  AZP  92.95  TAL  156.45  TAP  349.35  RU  108.49  APO  149.70  V2  34.848 

67.73  ETS  359.90  Z^  176.60  ETE  62.65  ZAC  112*62  ETC  164.28  CLP  -67.65 

UP  17.78  ECC  1.2287 

INJ  2 LAT  INJ  2 LONG 

-26.76 


RAO  6567.5 

VEL  11.631 

PTH  2.04 

VHP  2.998  OPA  9.73 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

156.78 

239.42 

68.62 

24  23  13 

3230.2 

100.95 

239.41 

68.61 

4 9 52 

2475.7 

156.78 

239.42 

68.62 

24  23  13 

3230.2 

100.95 

239.4] 

68.61 

4 9 52 

2475.7 

73.11 

242.19 

77.67 

6 11  59 

2076.5 

112.45 

239.49 

59.62 

3 8 21 

2677.5 

-26.75 

-26,76 

-26.75 

-20 •i9 


148.85 

93.02 

148.85 

93.02 

64.14 

105.51 


HIO-COURSE  E«CUTION  ACCURACY 
SCT  790.9  8GR  456.3  503  1854.2 
RRT  .7804  RRT  -.9736  RTF  -.7569 
SG0  913.1  R23  -.4949  R13  -.8385 
901  876.0  502  257.6  TNA  26.73 

flight  TIME  168.00 


ST  321.6  SR 
CRT  .9863  dIS 
LSA  3396.5  MSA 
ELI  380.4  El2 


205a  3377.4 

.9T47  C5J  .9263 
128.7  >$4  5.8 

28.6  AL^  32.38 


ARRIVAL  DATE  MAY  24  1969 


DISTANCE  450.836 

4.26  AZL  86.90  HCA  196.07  SNA  129.17  ECC  .15891  INC  3.0979  VI  30.233 

-1.03  AZP  92.90  TAL  156.38  TAP  352.45  RCA  108.64  APO  149.70  V2  34.839 

73.19  ETS  .55  ZAE  176.88  £TE  131*02  ZAC  110.65  >ETC  164.93  CLP  -73.14 

RAP  15.98  ECC  1.2294 

INJ  2 LAT  INJ  2 LONG 


RAO  6567.5 

VEL  11.633 

PTM  e.04 

VHP  2.872  OPA  8.05 

INJ  LONG 

INJ  RT  ASC 

INJ  A2H1H 

INJ  TIME 

PO  CST  TIM 

158.99 

239.40 

M.ia 

24  14  23 

3257.0 

99.18 

239.40 

60.17 

4 16  51 

2450.3 

158.99 

239.40 

60.10 

24  14  23 

3257.0 

99.18 

239.40 

60.17 

4 16  51 

2450.3 

75.93 

241.99 

76.10 

5 59  57 

2114.7 

110.33 

235.93 

60.20 

3 18  31 

2640.7 

-27.19 

-27.19 

-27.19 

-27.19 

-33.14 

-21.55 


151.05 
91.25 
151 .05 
91 .25 
67.06 
103.29 


MID-COURSE  EXECUTION  ACCURACY 
SOT  528.3  SGR  386.6  SOS  1957.8 
RRT  .3453  RRF  -.9464  RTF  -.2783 
SOB  654.6  R23  -.8014  R13  -.5060 
501  556.8  SC2  344.2  THA  23.71 


ST 

123.5  SR 

148.9 

SS 

3491 .7 

CRT 

.4656  CRS 

.9325 

CST 

.1181 

LSA 

3494.5  NSA 

133.7 

SSA 

6.6 

ELI 

167.2  EL2 

97.5 

ALF 

56.03 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74,96 

RP  108,80  LAP  -1.04  LOP  274.17 

RC  78.340  GL  24.05  CP  3.46 


flight  TIME  170,00 


ARRIVAL  DATE  MAY  26  1969 


DISTANCE  457.199 

VL  27.825  gal  4.26  AZL  86.85  HCA  199.24  SNA  129.23  ECC  .15847  INC  3.1497  VI  30.233 

VP  37.586  GAP  -.61  AZP  92.97  TAL  156.28  TAP  355.52  «CA  108.75  APO  149.71  V2  34.831 

7AL  52.08  ZAP  78,83  ETS  .96  ZAE  173.78  ETE  161.93  ZAC  ETC  165.41  CLP  -78.81 


C3  13.991 

VHL  3.740 

OLA  32.71 

RAL  15.26 

RAO  6567.6 

VEL  11.655 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

72.91 

23  4 24 

3874.42 

-24.71 

160.43 

239.50 

107.09 

3 31  3 

3034.50 

-24.70 

98.08 

239.49 

72.91 

23  4 24 

3874.42 

-24.71 

160.43 

239.50 

107.09 

3 31  3 

3034.50 

-24.70 

98.08 

239.49 

110.00 

5 5 7 

2744.74 

-31 ,04 

78.12 

241.91 

110.00 

differential 

2 33  26  3212.17 

CORRECTIONS 

-18.68 

108.67  236.39 

Mib-COURSC  execu 

PTH  2.04  VHP  2.811 
INJ  AZMTH  INJ  TIME 


OPA*  6.49  RAP  13.93  ECC  1.2303 


67.86 

67.85 

67.86 
67.85 
74.90 
€0.84 


24  a 59 
4 21  37 
24  8 59 

4 21  37 

5 50  52 
3 26  58 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

32T4 .4 

-27.49 

152.50 

2434.5 

-27.48 

90.14 

3274 .4 

-27.49 

152.50 

2434.5 

-27.48 

90.14 

2144.7 

-32.79 

69.34 

2612.2 

-22.42 

101.54 

TOE  .2076  TRA  -.0247  TC3  -.6867 
ROE  -.0396  RRA  -.1613  RC3  .2080 
FOE  8.9608  FRA  9.3537  FC-1 1,4570 
BOE  .2114  BRA  .1632  0C3  .7175 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74,96 

RP  108.82  LAP  -1.21  LOP  277.34 

RC  80.651  GL  24.30  GP  3.03 

PLANETOCENTRIC  CONIC 
C3  14.063  VHL  3.750  OLA  32.99 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
72.33  23  0 47  3887.16 

107.67  3 34  56  3024.01 

72.33  23  0 47  3887.16 

107.67  3 34  56  3024.01 

110.00  4 57  43  2769.56 

110.00  2 41  7 3189.61 

DIFFERENTIAL  CORRECTIONS 

TOE  .4077  TRA  .1779  TC3  -.9245 

ROE  -.0106  RRA  -.1456  RC3  .1965 

FOE  9.1657  FRA  9.5103  FC-11.6466 

006  .4070  BRA  .2299  BC3  .9451 


BAU  .1342 
FAU  .18516 
BSP  1057 
FSP  -6445 


VL  27,831  GAL 
VP  37.584  GAP 
ZAL  52.03  ZAP 


RAL  15.30 
INJ  UT 
-24.88 
-24.87 
-24.88 
-24.87 
-30.58 
-19.43 

BAU  .1777 
FAU  .18919 
BSP  1594 
FSP  -6652 


SOT  605.9  SGR  337.9  SG3  2029.5 
RRT  -.4203  RRF  -.9030  RTF  .5624 
SOB  693.7  R23  .6461  R13  -.6622 
SOI  627,3  502  296.1  THA  162.88 

flight  TIME  T72.00 

DISTANCE  463.541 

4.28  AZt  86.81  HCA  202.41  SMA  129.27 

'.20  AZP  92.95  TAL  156.14  TAP  358.54 

84.57  ETS  1.22  ZAE  169-93  ETE  170.67 


ORBIT  DETERMINATION  ACCURACY 


ST  318.7  SR 
CRT  -.5323  CRS 
LSA  3570.9  HSA 
ELI  324.2  EL2 


107.0  SS  3557.7 
.8163  CST  -.9212 
137.9  SSA  7.4 
89.1  ALF  169.03 


ARRIVAL  DATE  MAY  28  1969 


ECC  .15825  INC  3,1870  VI  30.233 
RCA  108.82  APO  149.73  V0  34.824 
ZAC  106.06  ETC  165.77  CuP  -84.57 


RAO  6567.6 

VEL  11.630 

PTH  2.04 

VHP  2.776  OPA  . 5.03 

RAP  11-74 

ECC  1 .2314 

INJ  LONG 

INJ  RT  4SC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

161 .49 

230.7D 

67.61 

24  5 35 

3287.2 

-27.69 

153.55 

97.35 

230. 7D 

67.60 

4 25  20 

2424.0 

-27.69 

89.42 

161.49 

239.7D 

67.61 

24  5 35 

3287.2 

-27.69 

153-55 

97,35 

230.70 

67.60 

4 25  20 

2424.0 

-27.69 

89.42 

79.91 

241 .05 

73.93 

5 43  53 

2169.6 

-32.48 

71 .21 

107.35 

236.00 

61.31 

3 34  16 

2589.6 

-23.10 

100.14 

MIO-COURSC  EXECUTION  ACCURACY 
SGT  986.8  SCR  303.8  9C3  2067.3 
RRT  -.6610  RRF  -.8402  RTF  .8637 
see  1032.5  R23  .3175  R13  -.8797 

SCI  1008.1  SG2  223.2  THA  167.89 


ST  630.8  SR  81.3  SS  3583.4 
CRT  -.3489  CRS  .5277  CST  -.9799 
LSA  5636.6  NSA  142.0  SSA  8.0 
ELI  631.4  £l2  76.1  ALF  177.39 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  DEC  7 1968 


Flight  time  tu,oo 


ARRIVAL  DATE  MAT  50  1969 


heliocentric  CONIC 

RL  147.36  LAL  - ,00  LOL  74.96  VL  27.835  CAL 

RP  108.84  LAP  '1.39  LOP  280.50  VP  37,580  CAP 

RC  82.981  CL  24.44  CP  2,68  7AL  51.90  ZAP 

planetocentric  conic 


DISTANCE  469.860 

4,31  AZL  86.78  HCA  205.58  SNA  129,30  6CC  .15828  INC  3.2156  VI  30.233 

.21  AZP  92.90  TAL  155.95  TAP  1.53  RCA  108.84  APO  149,77  V2  34.816 

90.34  ETS  1.39  ZAE  165.89  ETE  174,21  ZAC  103.64  ETC  166.03  CLP  '90,34 


C3  14.165 

VHL  3.764 

CLA  33.19 

RAL  15.43 

RAP  6567.6 

VEL  11.643 

PIH  2.04 

VHP  2.766 

OPA  3.64 

RAP  9.52 

ECC  1.2331 

lnch  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7l  .91 

22  58  40 

3896.97 

-24.99 

162.30 

240.02 

67.41 

24  3 37 

3297.0 

-27,83 

154.36 

108.09 

3 38  9 

3017.36 

-24.98 

96.89 

240.01 

67.40 

4 28  26 

2417.4 

-27.82 

88.96 

71.91 

22  58  40 

3896.97 

-24.99 

162.30 

240.02 

67.4^ 

24  3 37 

3297,0 

-27.83 

154.36 

108.09 

3 38  9 

3017.36 

-24.^ 

96.89 

240.01 

67,40 

4 28  26 

2417.4 

-27,82 

88.96 

110.00 

4 52  5 

2790.45 

-30.18 

81.41 

242.11 

73.13 

5 38  35 

2190.5 

-32.19 

72.77 

110.00 

2 47  50 

3171 .88 

-20.00 

106.29 

237.45 

61.69 

3 40  42 

2571.9 

-23.63 

99.03 

DIFFERENTIAL  CORRECTIONS 


HIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  .6129 

TRA  .3847 

TC3-1.1696 

BAU  .2243 

SCT  1461.3  SCR 

281.4  SG3  2069.5 

ST 

956.8 

SR  76,5 

SS 

3574.4 

ROE  .0154 

RRA  -.1332 

RC3  Asn 

FAU  .18946 

RRT  -.6613  RRF  - 

.7578  RTF 

.9599 

CRT 

.0891 

CRS  .0443 

CST 

-.9909 

FOE  9.2064 

FRA  9.5420 

FC-11 .5795 

BSP  3099 

see  1488.2  R23 

.1642  R13  - 

.9431 

LSA 

3698.2 

MSA  145.6 

SSA 

8.9 

BOE  .6131 

BRA  .4071 

BC3  1.1846 

fSP  -6720 

SCI  1473.4  SC2 

209-4  THA  172.59 

ELI 

956.8 

EL2  76.2 

ALF 

.41 

LAUNCH  DATE  DEC  7 J968 

Flight  time  i76.od 

ARRIVAL  OATE 

JUN 

1 1969 

HELIOCENTRIC  CONIC 

distance  476. 

159 

RL  147.36 

LAL  - .00 

LOL  74.96 

VL  27.837 

CAL  4.36  A2L  86.76  HCA  208.74 

SNA  129.32 

ECC 

.15852 

INC  3.2382 

VI 

30.2  3 3 

RP  108.86 

LAP  -1,56 

LOP  283.66 

VP  37,576 

CAP  .61  AZP  92.84 

TAL  155.73 

TAP  4.48 

RCA 

108.82 

APO  149.82 

V2 

34.810 

RC  85.328 

CL  24.50 

2.40 

ZAL  51.70 

ZAP  96.02  ETS  1 .48 

ZAC  161.83 

ETE  175.96 

ZAC 

101 .28 

ETC  166.21 

CLP 

-96.03 

Planetocentric  conic 

C3  14.300 

VHL  3,781 

OLA  33.35 

RAL  15.66 

RAO  6567.6  VEl  11.648 

PTH  2.04 

VHP  2.781 

OPA 

2.33 

RAP  7.33 

ECC 

1 .2353 

LNCH  AZMTH 

lnch  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71,61 

22  57  40 

3904.92 

-25,04 

162.93  240.44 

67.23 

24  2 45 

3304.9 

-27.91 

155.00 

108.39 

3 40  57 

3013.60 

-25.03 

96.62  240.43 

67.21 

4 31  10 

2413.6 

-27.90 

88.69 

7J  ,61 

22  57  40 

3904.92 

-25.04 

162.93  240.44 

67.23 

24  2 45 

3304.9 

-27.91 

155.00 

108.39 

3 40  57 

3013.60 

-25.03 

96.62  . 240.43 

67.21 

4 31  10 

2413.6 

-27.90 

88.69 

110.00 

4 48  0 

2808.05 

-29.82 

82.65  242.41 

72.46 

5 34  48 

2208.1 

-31 .93 

74,08 

110.00 

2 53  43 

3158,47 

-20.43 

105.49  238.07 

61.98 

3 46  21 

2558.5 

-24 .02 

98.18 

differential  CORRECTIONS 
TOE  .8180  TRA  .5923  TC3'1 .4109  BAU  .2719 

ROE  .0392  RRA  '.1231  RC3  .1812  FAU  .18710 

FOE  9.0672  FRA  9.4261  FC-1 1.3276  BSP  4732 

BOE  .8189  BRA  .6049  BC3  1.4225  FSP  -6705 


MID-COURSE  El^CUTION  ACCURACY 
SCT  1956.7  SCR  268.7  SC3  2034.4 
RRT  -.5946  RRF  -.6603  RTF  .9666 
see  1975.1  RZ3  .0976  R13  -.9675 
SCI  1963.3  SC2  215.3  THA  175.27 


ORBIT  DETERMINATION  ACCURACY 
ST  1281.0  SR  89.6  SS  3524.5 
.4516  CRS  -.3581  CST  '.9947 


CRT 

LSA  3748.2  MSA 
ELI  1281.7EL2 


149.2  SSA 
79.9  ALF 


8.9 
1 .82 


LAUNCH  DATE  DEC  7 1968 


Flight  time  i78.oo 


arrival  cate  JUN  3 1969 


HELIOCENTRIC  CONIC 

RL  147.36  LAL  '.00  LOL  74.96  VL  27.837 

RP  108.88  LAP  -1.72  LOP  286.82  VP  37.570 

RC  87.691  GL  24.49  GP  2.15  ZAL  51.44 

PLA^TOCENTRIC  CONIC 

C3  14.472  VHL  3.804  CLA  33.46  RAl  15.97 

lnch  azmth  lnch  time  L'I  time  IHJ  LAT 


DISTANCE  482.436 

GAL  4.41  AZl  86.74  HCA  211.91  SNA  129.32  ICC  .15899  INC  3.2566  VI 

CAP  1.01  AZP  92.77  TAL  155.47  TAP  7,38  RCA  108.76  APO  149.88  V? 


ZAP  101.56  ETS  1.54  ZAE  157.86  £T£  176.93  ZAC 


30.233 
34.804 

99.05  ETC  166.33  ClP'101.57 


RAO  6567,6  VEL  11.656  PTH  2.05 
IHJ  LONG  IHJ  RT  ASC  JNJ  AZMTH 


VHP 

INJ 


2.819 

TIME 


OPA  1.13  RAP  5.28  ECC  1 .2382 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


7l  .39 

22 

57  33 

3911 .70 

-25.05 

163.46  240.97 

67.07 

24  2 

45 

3311.7 

-27.93 

155.54 

108.61 

3 

43  32 

3012.12 

-25.04 

96.51  240.96 

67.05 

4 33 

44 

2412.1 

-27.92 

88.59 

71  .39 

22 

57  33 

3911 .70 

-25.05 

163.46  240.97 

67.07 

24  2 

45 

3311.7 

-27.93 

155.54 

108.61 

3 

43  32 

3012-12 

-25.04 

96.51  240.96 

67.05 

4 33 

44 

2412.1 

-27.92 

88.59 

110.00 

4 

45  23 

2822.63 

-29.52 

83.68  242.85 

71,93 

5 32 

26 

2222.6 

-31.70 

75.15 

110.00 

2 

58  48 

3149.18 

-20.73 

104.93  238.74 

62.19 

3 51 

17 

2549.2 

-24.28 

97.59 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  1 ,0176 

TRA 

.7972 

TC3'| ,6426 

6AU  .3196 

SCT  2445.9  SCR 

264.0  SC3  1 

1968.3 

ST  1592.8 

SR  110.9 

SS 

3444.2 

RCE  .0608 

RRA 

-.1152 

RC3  .1766 

FAU  .18184 

RRT  -.5060  RRF 

-.5571  RTF 

.9782 

CRT  .6417 

CRS  -.5744 

CST 

-.9963 

FOE  8.7846 

FRA 

9.1931 

FC-10.8782 

esP  6376 

see  2460.1  R23 

.0670  R13  ■ 

-.9786 

LSA  3793.2 

MSA  152.5 

SSA 

9.3 

0OE  1 .0195 

BRA 

.8055 

eC3  1.6521 

FSP  -6579 

SCI  2449.5  SC2 

227.4  THA  ; 

176.85 

ELI  1594.4 

EL2  85.0 

AlF 

2.57 

LAUNCH  DATE  DEC 

7 1968 

Flight  time 

180.00 

ARRIVAL  CATE 

JUN 

5 1969 

HELIOCENTRIC  CONIC 
Rl  147.36  LAL  -.00 

LOL  74.96 

VL  27.836 

DISTANCE  488.691 

CAL  4.48  AZL  86.73  HCA  215.07 

SMA 

129.31 

ECC  .15968 

INC  3.2721 

VI 

30.233 

RP  108.90  LAP  -1.88 

LOP  289,99 

VP  37.564 

CAP  1.41 

AZP  92.68 

TAL  155.17 

tap 

10.24 

RCA  108.66 

APO  149.95 

V2 

34.799 

RC  90.065  CL  24.42 

GP  1 .94 

ZAL  51.11 

ZAP  106.88 

ETS  1.57 

ZAE  154.06 

ETE 

177.50 

ZAC  97.03 

ETC  166.39 

CLP 

-106,89 

Planetocentric  conic 
C3  14.683  VHL  3.832 

OLA  33.53 

RAL  16.36 

RAO  6567.6 

VEL  11.665 

PTH  2.05 

VHP 

2.880 

OPA  .05 

RAP  3.40 

ECC 

1.2417 

LNCH  AZMTH  LNCH  TIpC 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72 .25  22  58  13 

3917.64 

-25.02 

163.91 

241.60 

66.91 

24 

3 31 

3317.6 

-27.92 

155.99 

108.75  3 45  58 

3012.64 

-25.01 

96.54 

241.60 

66.90 

4 

36  10 

2412.6 

-27.91 

88.62 

71.25  22  58  13 

3917.64 

-25.02 

163.91 

241.60 

66.91 

24 

3 31 

3317.6 

-27.92 

155.99 

108.75  3 45  58 

3012.64 

-25.01 

96.54 

241.60 

66.90 

4 

36  10 

2412.6 

-27.91 

88.62 

110.00  4 44  13 

2834 .28 

-29.27 

84.30 

243.42 

71.50 

5 

31  27 

2234.3 

-31.51 

76.01 

110.00  334 

3143.99 

-20.89 

104.62 

239.48 

62.31 

3 

55  28 

2544.0 

-24.43 

97.26 

differential  CORRECTIONS 
TOE  1.2076  TRA  .9971  TC3-1 .8580  BAU  .3663 

RDE  .0807  RRA  -.1090  RC3  .1733  FAU  .17411 

FDE  8.3904  FRA  8.8682  FC-10.2654  BSP  7982 

BOE  1.2105  BRA  1.0031  6C5  1.8661  FSP  -6566 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2913.3  SCR  265.4  SC3  1877.7 
RRT  -.4150  RRF  -.4579  RTF  .9841 
see  2925.4  R23  .0513  R13  -.9843 

5C1  2915.4  SC2  241.3  THA  177.82 


ORBIT  DETERMINATION  ACCURACY 
ST  1884.4  SR  134.3  SS  3340 .0 

CRT  .7364  CRS  -.6843  CST  -.9972 

LSA  3834.1  MSA  155.7  SSA  9.7 

Eli  1887.0  El2  90.7  AlF  3.01 


414 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  7 


flight  time  132.00 


ARRIVAL  DATE  JUN  7 1969 


heliocentric  conic 
RL  147.36  LAL  -.00  LOt  74.96 
RP  103.91  LAP  -2.03  LOP  293.15 
RC  “92.449  CL  24.29  CP  1.75 
PLANE TOCENTRIC  CONIC 
C3  14.933  VHL  3.365  OLA  33.57 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
71.17  225935  3922.93 

103.33  3 43  13  3014.95 

71.17  225935  3922.96 

103.33  3 43  13  3014.95 

110.03  4 44  23  2343.07 

110.00  3 6 31  3142.36 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3366  TRA  1.1915  TC3-2.0503 
ROE  .0991  RRA  -.1044  RC3  .1709 
FOE  7.9233  FRA  3.4322  FC3-9.5339 
BOE  1.3901  BRA  1.1961  BC3  2.0579 

LAUNCH  DATE  OEC  7 1963 


distance  494.924 

VL  27.332  CAL  4.57  A7L  36. 7l  HCA  213.24  SNA  129.23  ECC  .16053  INC  3.2353  VI  30.233 

VP  37.553  CAP  1.30  A7P  92.53  TAL  154.33  TAP  13.06  RCA  103.52  APO  150.04  V2  34.795 

7AL  50.72  ZAP  111.92  ETS  1.53  ZAE  150.47  ETE  177.34  ZAC  95.25  ETC  166.41  ClP-111.93 


RAL  16.32 
INJ  LAT 
-24.94 
-24.93 
-24.93 
-24.93 
-29.03 
-20.93 

BAU  .4110 
FAU  .16450 
BSP  9504 
FSP  -6079 


RAO  6567.6  VEL  11.676  PTM  2.05  VHP  2.960 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  -.90  RAP  1.77  ECC  1 .2453 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


164.29 

96.63 

164.29 

96.63 

35.11 

104.55 


242.34 

242.34 

242.34 

242.34 

244.13 

240.27 


66.77 

66.7$ 

66.77 

66.76 

71.19 

62.34 


24 

4 

24 

4 

5 
3 


4 53 
33  33 
4 53 
33  33 
31  51 
53  54 


MID-COURSE  EICCUTION  ACCURACV 
SCT  3351.5  SCR  271.2  SC3  1770.7 
RRT  '..3319  RRF  -.3692  RTF  .9374 
see  3362.4  R23  .0423  R13  -.9375 

SCI  3352.7  SC2  255.3  THA  173.45 

FLIGHT  TIME  134.00 


3323.0  -27.37  156.39 

2414.9  -27.36  33.73 

3323.0  -27.37  156.39 

2414.9  -27.36  33.73 

2243.1  -31.37  76.65 

2542.9  -24.46  97.19 

ORBIT  DETERMINATION  ACCURACV 

ST  2152.2  SR  157.2  SS  3219.3 

CRT  .7373  CRS  -.7440  CST  -.9977 

LSA  3372.3  MSA  153.7  SSA  10.0 

ELI  2155.3  El2  96.7  ALF  3.30 

ARRIVAL  GATE  JUN  9 1969 


HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 
RP  103.92  LAP  -2.13  LOP  296.31 
RC  94.340  CL  24.12  CP  1.59 
Plane TOCENTRIC  CONIC 
C3  15.237  VHL  3.903  OLA  33.53 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
71.14  23  1 34  3927.90 

103.36  3 50  36  3013.92 

71.14  23  1 34  3927.90 

103.36  3 50  36  3013.92 

210.00  4 46  5 2349.10 

110.00  3 9 10  3145.71 

DIFFERENTIAL  CORRECTIONS 

TOE  1.5545  TRA  1 .3314  TC3-2.2135 
ROC  .1162  RRA  -.1011  RC3  .1690 
FOE  7.4231  FRA  3.0717  FC3-3.6901 
BOE  1.5533  BRA  1.3351  BC3  2.2200 


DISTANCE  501.156 

VL  27.327  CAL  4.67  A2L  36.70  HCA  221.40  SMA  129.25  ECC  .16170  INC  3.2963  VI  30.233 

VP  37.550  CAP  2.19  AZP  92.47  TAL  154,45  TAP  15.34  RCA  103.35  APO  150.15  V2  34.791 

ZAL  50.23  ZAP  116.67  ETS  1.53  ZAE  147.15  ETE  173.05  ZAC  93.76  ETC  166.41  ClP-116.63 


RAL  17.36 
INJ  LAT 
-24.33 
-24.32 
-24.33 
-24,32 
-23.95 
-20.34 

BAU  .4522 
FAU  .15295 
BSP  10390 
FSP  -5713 


2.06  WP  3.059  OPA  -1.70  RAP 


.39  ECC  1.2503 


INJ 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

164.61 

243.19 

66.63 

24  7 J 

3327.9 

-27.77 

156.73 

96.94 

245.13 

66.62 

4 40  55 

2413.9 

-27.76 

39.05 

164.61 

245.19 

66.63 

24  7 1 

3XT.9 

-27.77 

156.73 

96.94 

245.13 

66.62 

4 40  55 

2416.9 

-27.76 

39.05 

35.53 

244. 9B 

70.97 

5 33  34 

2249.1 

-31.27 

77.09 

104.73 

241.12 

62.27 

4 1 36 

2545. T 

-24.38 

97.37 

MID-COURSE  EICCUTION  ACCURACV 
SCT  3757.2  SCR  279*3  SC3  1655.5 
RRT  -.2592  RRF  -.2927  RTF  .9392 
SCB  3767.6  R23  .0362  R13  -.9393 

SCI  3757.9  SC2  270.2  THA  173.39 


ORBIT  DETERMINATION  ACCURACV 
ST  2396.2  SR  173.3  SS  3094,7 
-.7790  CST  -.9930 


CRT  .3163  CRS 
LSA  5914.7  MSA 
ELI  2400.7  El2 


161.7  SSA 
103.0  AlF 


10.4 

3.50 


Launch  date  dec  7 i9€8 

HELIOCENTRIC  CONIC 


flight  time  136.00 
DISTANCE  507.326 


RL  147.36 

LAL 

-.00 

LOL  74.96 

VL  27,820 

CAL  4.78 

AZL  36.69 

HCA  224.56 

SMA 

129.20 

RP  103.93 

LAP 

-2.32 

LOP  299,47 

VP  37.543 

CAP  2.58 

AZP  92.36 

TAL  154.02 

TAP 

18 

.58 

RC  97.236 

CL 

23.90 

CP  1 .44 

ZAL  49.78 

ZAP  121.11 

ETS  1.53 

ZAE  144.09 

ETE 

178 

.16 

PLANE TOCENTRIC  CONIC 

174 

C3  15.584 

VHL 

3.948 

OLA  33.57 

RAL  17.96 

RAO  6567.6 

VEL  11.703 

PTH  2.06 

VHP 

3. 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

71.17 

23 

4 7 

3932.50 

-24.69 

.164.90 

244.14 

66.49 

24 

9 

39 

108.83 

3 52  50 

3024.47 

-24.67 

97.30 

244.13 

66.48 

43 

15 

71.17 

23 

4 7 

3932.50 

-24.69 

164.90 

244.14 

66.49 

24 

9 

39 

103.83 

3 

52  50 

3024.47 

-24.67 

97.30 

244.13 

66.43 

4 

43 

15 

110.00 

4 

49  0 

2352.59 

-28.37 

B5.77 

245.97 

70.85 

5 

36 

33 

110.00 

3 

11  4 

3152.33 

-20.63 

105.13 

242.02 

62.12 

4 

3 

36 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

TOE  1.7073 

TRA 

1.5633 

TC3-2.3526  BAU  .4914 

SGT  4124.4  SCR  290.1  SC3  1535.3 

ROE  . 1 326 

RRA 

-.0983 

RC3  .1676 

FAU  .14157 

RRT  - 

.1965  RUf  - 

.2290  RTF 

.9904 

FOE  6.9039 

FRA 

7.6335 

FC3-7.3643 

BSP  12203 

see  4134.6  R23 

.0321  R13  - 

.9904 

BOE  1 .7124 

BRA 

1.5669 

BC3  2.3536 

FSP  -5354 

SCI  4124.3  SC2  234.3  THA  179.20 

ARRIVAL  date  JUN  U 


ECC  .16304  INC  3.3069  VI  30.233 

RCA  103.14  APO  150.26  V2  34.733 

ZAC  92.56  ETC  166.40  ClP-121.12 

OPA  -2.36  ifAP  359.28  ECC  1 .2565 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3332.5  -27.65  , 157.04 

2424.5  -27.64  89.43 

3332.5  -27.65  157.04 

2424.5  -27.64  89.43 

2252.6  -31.20  77.35 

2552.4  -24,19  97.79 

ORBIT  DETERMINATION  ACCURACV 
ST  2609.3  SR  199.3  SS  2958.5 

CRT  .8354  CRS  -.3010  CST  -.9982 

LSA  3946.7  MSA  164.6  SSA  10.6 

Eli  2615.1  EL2  109.3  ALF  3.6$ 


LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 

RP  108.94  LAP  -2.45  LOP  302.63 

RC  99.636  CL  23.64  CP  1.31 

PLANE TOCENTRIC  CONIC 
C3  15.983  VHL  3.993  OLA  33.53 


VL  27.312 
VP  37.535 
ZAL  49.22 


FLIGHT  TIfC  133.00 
DISTANCE  513.494 

CAL  4.91  AZL  36.63  HCA  227.72  SMA  129.14 
CAP  2.97  AZP  92.25  TAL  153.56  TAP  21.29 
ZAP  125.24  ETS  1.53  ZAE  141.31  ETE  173.23 


ARRIVAL  DATE  JUN  13  1969 


ECC  .16459  INC  3.3159  VI  30.233 
RCA  107.89  APO  150.40  V2  34.786 
ZAC  91.65  ETC  166.38  ClP-125.25 


LNCH  AZMTH 
71  .24 
108.76 
71  .24 
108.76 
110.00 
110.00 


LNCH  TIME 


23  7 13 

3 55  3 

23  7 13 

3 55  3 

4 53  5 

3 12  17 

DIFFERENTIAL  CORRECTIONS 
TDE  1.8477  TRA  1.7414  TC3-2.4641 
ROE  .1484  RRA  -.0971  RC3  .1660 
FOE  6.3375  FRA  7.1991  FC3-7.0455 
BOE  1 .8536  BRA  1.7441  6C3  2.4697 


L-I  TIME 

3936.37 

3031.55 

3936.37 

3031.55 

2353.33 

3162.54 


RAL  13.62 

RAO  6567.6 

VEL  11.720 

PTH  2.07 

VHP  3.305 

OPA  -2.87 

RAP  358.46 

tee  1.2630 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-24.51 

139.15 

245.13 

66.36 

24  12  49 

3336.9 

-27.49 

157.31 

-24.49 

97.76 

245.13 

66.35 

4 45  35 

2431.5 

-27.47 

89.91 

-24.51 

165.15 

245.13 

66.36 

24  12  49 

3336.9 

-27.49 

157.31 

-24.49 

97,76 

245.13 

66.35 

4 45  35 

2431  .5 

-27.47 

89.91 

-23.34 

85.86 

247.09 

70.30 

5 40  39 

2253.9 

-31 .18 

77.44 

-20.30 

105.74 

242.93 

61.39 

4 4 59 

2562.5 

-23.90 

98.44 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .5277  SCT  4456.2  SCR  301 .2  SC3  1416.4 

FAU  .13007  RRT  -.1476  RRT  -.1755  RTF  .9911 

BSP  13405  SCB  4466.4  R23  .0290  R13  -.9911 

FSP  -4934  SCI  4456.4  SC2  297.9  THA  179.43 


ORBIT  determination  ACCURACY 
ST  2796.8  SR  218.5  SS  2821.6 
CRT  .8475  CRS  -.8153  CST  -.9983 


LSA  3975.4  MSA 
ELI  2805.0  El2 


167.5  SSA 
115.8  AlF 


10.9 

3.79 


415 


EARTH-VENUS  TRAJECTORIES  <VOL.  4.  1968-69  I 


JPL  TM  33*99 


t*uHCH  o*TE  oec  r i968  Flight  time  iso.oo  abbival  date  jum  is  \H9 

heliocentric  conic  distance  519. 6J9 

RL  147.36  LAL  *.00  LOL  74.96  VL  27.903  GAL  S.06  A7L  56.66  HCA  230.M  SMA  129.0B  ECC  .16637  INC  3.3E41  VI  30.233 

RP  109.94  lap  -2.59  LOP  305.79  VP  37.527  CAP  3.35  ATP  92.10  TAL  153.07  TAP  23.95  BCA  107.61  APO  150.55  V2  34.794 

RC  102.039  CL  23.33  GP  1.20  TAL  49.62  TAP  129.06  ETS  1.59  TAC  139.79  ETE  179.26  TAC  91.04  ETC  166.36  ClP-129.07 

planetocentbic  conic 

C3  16.437  VHL  4.054  OLA  33.47  BAL  19.35  BAO  6567.7  WEL  11 .740  PTH  2.07  WP  3.450  OPA  -3.25  BAP  357.99  ECC  1 .2705 


LNCH  A7MTH 

LNCH  TIPC 

L-I  time 

IHJ  LAT 

INJ  LONC 

, INJ  RT  ASC  INJ  A2MTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 L0N6 

7J  .35 

23  10  50 

3941 .03 

-24.29 

165-37 

246.33 

66.23 

24  16 

31 

3341.0 

-27.29 

157.55 

ioa.65 

3 57  13 

3040.17 

-24.26 

96.32 

246.32 

€6.21 

4 47 

53 

2440.2 

-27.26 

90.50 

71  .35 

23  10  50 

3941.03 

-24.29 

165.37 

246.33 

66.23 

24  16 

31 

3341.0 

-27.29 

157,55 

iOa.65 

3 37  13 

3040.17 

'24.26 

90.32 

246.32 

66.21 

4 47 

53 

2440.2 

-27.26 

90.50 

no.oo 

4 56  12 

2653.36 

-26.65 

85.83 

246.33 

70.82 

5 45 

46 

2253.4 

-31.19 

77.40 

110.00 

3 12  57 

3175.81 

-19.66 

106.55 

243.99 

6l  .60 

4 5 

52 

2575 .6 

-23.51 

99.27 

Oirf£R£NTrAL  CaWCTlOHS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERNINATION  ACCURACY 

TOE  1.9764 

TRA  1.9161 

TC3-2.5477 

BAU  .5610 

SCT  4754.S  SCR 

312.6  963  1302.0 

ST  2956.7 

SR  236.7 

SS  2666.9 

m .1639 

RRA  -.0959 

RC3  .1640  FAU  .11676 

RRT 

-.1043  RRF 

-.1300  RTF 

.9914 

CRT  .6556 

CRS  -.6249 

CST  -.9964 

FOE  5.6921 

FRA  6.7625 

FC3-6.2546  BSP  14499 

see  4765.0  R23 

.0262  R13  ' 

.9914 

LSA  4000.0  NSA  170.5 

SSA  11.2 

60€  1.9a32 

BRA  1.9165 

0C3  2-5530  FSP  -4619 

361 

4754.9  SC2 

310.9  THA  179.61 

ELI  2965.6 

EL2  122.3 

ALF  3.92 

Launch  date  oec  7 i969  Flight  ti»c  192.00  arrival  date  it  1959 


heliocentric  conic  distance  523.760 

BL  147.36  LAL  -.00  IXL  74.96  VL  27.793  GAL  5.22  ATL  96.67  HCA  234.04  SMA  129.01  ECC  .16936  INC  3.3315  VI  30.233 

RP  109.95  LAP  -2.70  LOP  309.96  VP  37.519  GAP  3.75  ATP  91.96  TAL  152.53  TAP  26.59  RCA  107.29  APO  150.73  V2  34.793 

RC  104.441  GL  23.00  CP  1.10  TAL  47.97  TAP  132.61  ETS  1.60  TAC  136.53  ETC  178.29  TAC  90.69  ETC  166.35  ClP-132.62 

plaictocentric  conic 

C3  16.952  VHL  4.117  OLA  33.39  RAL  20.13  RAO  6567.7  WCL  11.762  PTH  2439  VHP  3.609  OPA  -3.49  RAP  357.59  ECC  1 .2790 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  IjON6 

INJ  RT  ASC 

INJ  A2MTN 

INJ  time 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONC 

71.51 

23  14  54 

3945.12 

-24.04 

165.57 

247.56 

66.09 

24  20  39 

3345.1 

-27.06 

157,77 

106.49 

3 59  21 

3050.21 

-24,03 

96.96 

247.55 

66.06 

4 50  12 

2450.2 

-27.05 

91.16 

71.51 

25  14  54 

3945.12 

-24.04 

165.57 

247.56 

66.09 

24  20  39 

3345.1 

-27.06 

157.77 

10B,49 

3 59  21 

3050.21 

-24.03 

96.96 

247.55 

66.06 

4 » 12 

2450.2 

-27.05 

91.16 

110.00 

5 4 12 

2651.53 

-26.69 

65.70 

249.70 

70.66 

5 51  43 

2251.5 

-31 .22 

77.27 

110.00 

3 13  11 

3191 .60 

-I9i36 

107.46 

245.07 

61 .26 

4 6 22 

2591 .6 

-23.04 

100.27 

- 

OIFFEBENTIAL  CORRECTIONS  MIO-COOB9C  EMECUTION  ACCURACV  OROIT  DETERMINATION  ACCORACV 

TOC  2.0949  TRA  2.0990  TC3-2.6049  6AU  .5915  SCT  5022.2  SGR  K9.0  SG3  1194.1  ST  3097.3  SR  254.0  SS  2556.0 

ROE  .1793  BRA  -.0949  RC3  .1615  FAU  .10791  RRT  -.0666  RRF  -.0901  RTF  .9916  CRT  .9612  »S  -.8315  CST  -.9984 

FOE  5.4260  fra  6.3997  FC3-5. 5109  BSP  15495  SGB  5032.6  R23  .0239  R13  -.9916  LSA  4020.0  MSA  173.5  5SA  11.5 

006  2. lt®5  BRA  2.0911  BC3  2.6099  FSP  -4265  SGI  5022.2  SG2  323.2  THA  179.75  ELI  3105.1  El2  128.8  ALF  4.05 


launch  OATE  OEC  7 1968  FLIGHT  TIME  194.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  531 .859 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.781  CAL  5.39  ATL  86.66  MCA  237.21  SMA  128.93  ECC  .17059  INC  3.3384  VI  30.233 

RP  108.95  LAP  -2.81  LOP  312.12  VP  37.509  CAP  4.14  ATP  91.81  TAL  151.96  TAP  29.17  RCA  106.93  APO  150.92  V2  34.783 

RC  106.844  CL  22.62  CP  1.01  TAL  47.28  TAP  135.89  ETS  1.62  TAC  134.50  ETE  178.28  TAC  90.60  ETC  166.34  ClP-135.89 

PLANETOCENTRIC  CONIC 


C3  17.531 

VHL  4.167 

OLA  33.29 

RAL  20.96 

RAD  6567.7 

VEL  11.766 

PTN  2.06 

VHP  3.777 

OPA  -3.62  RAP  357.51 

ECC  1.2665 

LNCH  A7NTH 

LNCH  tine 

L-I  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A2MTH 

INJ  tine 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONC 

71.71 

23  19  26 

3949.07 

-23.76 

165.74 

246.69 

65.96 

24  25  17 

3349.1 

-26.60 

157.97 

106.29 

4 1 26 

3061.60 

-23.75 

99.74 

246.66 

65.95 

4 52  27 

2461 .6 

-26.79 

91.97 

71,71 

23  19  26 

3949.07 

-23.76 

165.74 

246.69 

65.96 

24  25  17 

5349.1 

-26.60 

157.97 

106.29 

4 1 26 

3061.60 

-23.75 

99.74 

246.66 

65.95 

4 52  27 

2461 .6 

-26.79 

91  .97 

H0.00 

5 10  55 

2646.71 

-26.96 

65.50 

251.17 

70.96 

5 56  23 

2246.7 

-51.27 

77.06 

110.00 

3 13  5 

3210.15 

-16.75 

U».56 

246.20 

60.66 

4 6 35 

2610.1 

-22.49 

101 .41 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCORACV 

TOE  2.2064  TRA  2.2646  TC3-2.6320  BAU  .6180  SGT  5264.9  SGR  335.0  SG3  1094.8  ST  3218.3  SR  270.5  SS  2434.2 

ROE  .1948  RRA  -.0940  RC3  .1581  FAU  .09726  ART  -.0325  RRF  -.0535  RTF  .9915  CRT  .8651  CfiS  -.8361  CST  -.9984 

FOE  5.0020  fra  6.0323  FC3-4. 8027  BSP  16319  SGB  5275.5  R23  .0212  R13  -.9915  LSA  4040.4  MSA  176.6  5SA  11.8 

0OE  2.2150  BRA  2.2665  BC3  2.6368  FSP  -3909  SCI  5264.9  SC2  334.8  TMA  179.88  ELI  3226.8  EL2  135.4  AlF  4.17 

LAUNCH  OATE  OEC  7 1968  FLIGHT  TIlC  196.00  ARRIVAL  DATE  JON  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  537.931 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.769  CAL  5.59  ATL  86.66  HCA  240.37  SNA  128.04  ECC  .17306  INC  3.3448  VI  30.233 

RP  108.94  LAP  -2.91  LOP  315.28  VP  37.501  CAP  4.54  ATP  91.66  TAL  151.36  TAP  31.73  RCA  106.54  APO  151.14  V2  34.784 

RC  109.246  CL  22.22  CP  .93  TAL  46.55  TAP  138.93  ETS  1 .66  TA£  132.68  ETE  178.28  TAC  90.74  ETC  166.35  CLP-138. 93 

PLAltTOCENTRIC  CONIC 


C3  16.162 

VHL 

4.264 

OLA  33.17 

RAl  21 .64 

RAO  6567.7  VEL  11.814 

PTH  2.09 

VHP  3. 

► 957 

OPA  -3.64 

RAP  357.66 

ECC 

1 .2992 

LNCH  A7NTH 

LNCH  TINE 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  A2NTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

71.95 

23 

24  26 

3952.90 

-23.44 

16S.BB  850.30 

65.63 

24  30  21 

3352.9 

-26.50 

156.14 

106.05 

4 

3 25 

3074,93 

-23.43 

100.60  850.89 

65.62 

4 54 

40 

2474.9 

-26.49 

92.66 

71.95 

23 

24  28 

3952.90 

-23.44 

165.88  850.30 

65.63 

24  30 

21 

3352.9 

-26.50 

156.14 

106.05 

4 

3 25 

3074.93 

-23.43 

100.60  850.89 

65.62 

4 54 

40 

2474.9 

-26.49 

92.66 

UOM 

5 

16  14 

2645 .26 

-29.03 

85.86  858.76 

7i.n 

6 5 

39 

2245.3 

-31.33 

76.61 

ilO.OO 

3 

12  45 

3230.55 

-16.07 

109.75  847.39 

60.46 

4 6 

36 

2630.5 

-21 .66 

102.67 

differential  CORRECTIONS 

NIO-COURSC  E«CUTI0N  ACCURACV 

ORBIT  OETERNINATION  ACCURACY 

TOE  2.3073 

TRA 

8.4390 

TC3-2.6416  BAU  .6432 

SCT  5476.9  SCR 

345.6  SC3  1002.4 

ST  3316.1 

SR  266.4 

SS 

2314.2 

ROE  .2105 

RRA 

-.0989  RC3  .1539  FAU  .08781 

RRT  -.0013  RRF  - 

.0203  RTF 

.9914 

CRT  .6676 

CRS  -.6392 

CST 

-.9965 

FOE  4.6042 

FRA 

5.6957  FC3-4.I0O9  BSP  17186 

see  5469.6  R23 

.0190  R13  - 

.9914 

LSA  4049.9 

NSA  179-9 

SSA 

12.1 

BOE  2.3169 

BRA 

2.4407 

BC3  2.6463 

FSP  -3599 

SCI  5476.9  $C2 

345.6  THA  160.00 

ELI  3325.4 

EL2  141. 9 

ALF 

4.29 

416 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL.  4.  1968-69  > 


LAUNCH  DATC  0£C  7 J9€8 

HELIOCENTRIC  CONIC 
RL  U7.36  LAL  -.00  LOL  74,96 

RP  lOa.94  LAP  '3.00  LOP  318.45 

RC  111. 645  OL  21.79  CP  .86 


Flight  time  198.oo 


ARRIVAL  OATE  JUN  23  1969 


DISTANCE  543.979 

VL  27.755  CAL  5.80  A7l  86.65  MCA  243.53  SHA  128.75  ECC  .17578  INC  3.3509  VI  30.233 

VP  37.492  CAP  4.94  A7P  91 .50  TAL  1 50 .73  TAP  34  . 26  PCA  106. 1 1 APO  151 .38  V2  34.785 

7Al  45.78  7AP  141.75  ETS  1.70  7AE  131.06  CTE  178.27  7AC  91 .08  ETC  166.36  ClP-141  .76 


C3  18.910 

VHL  4 . 349 

OLA  33.04 

RAL  22.75 

RAO  6567.8 

VEL  11.844 

PTH  2.10 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

72.23 

23  29  54 

3956.68 

-23.09 

166.00 

251.80 

65.69 

107.77 

4 5 19 

3089.59 

-23.08 

101.56 

251.79 

SS-S8 

72.23 

23  29  54 

3956.68 

-23.09 

166.00 

251.80 

65.69 

107.77 

4 5 19 

3089.59 

-23.08 

101.56 

251 .79 

65.68 

110.00 

5 26  3 

2841 .52 

-29.11 

85.00 

254.44 

71.24 

110.00 

3 12  16 

3252.74 

-17.32 

111.03 

248.65 

60.06 

VHP  4.148 
INJ  TIME 
24  35  50 
4 56  49 
24  35  50 
4 56  49 
€ 13  25 
4 6 28 


OIFFEffENTIAL  CORRECTIONS 
TOE  2.4005  TRA  2.6157  TC3-2.6322  0AU  .6665 
ROE  .2265  RRA  -.0915  RC3  .1488  FAU  .07912 
FOE  4.2404  FRA  5.3882  FC3-3.6222  8SP  17867 

BOE  2.4112  BRA  2.6173  8C3  2.6364  FSP  -3313 

LAUNCH  DATE  DEC  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96  VL 

RP  108.93  LAP  -3.08  LOP  321 .61  VP 


SCT  5669.7  SCR  355.7  SC3  917.8 
RRT  .0281  RRF  .0111  RTF  .9911 
see  5680.8  R23  -.0168  R13  *9911 
SCI  5669.7  SG2  355.5  THA  .10 

flight  time  200.00 


OPA  -3.57  RAP  357.99  ECC  1.3112 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
3356.7  -26.17  158.29 

2489.6  -26.17  93.85 

3356.7  -26.17  158.29 

2489.6  -26.17  93.85 

2241.5  -31.39  76.54 

2652.7  -21.17  104.02 

ORBIT  DETERMINATION  ACCURACV 

ST  3395.5  SR  301 .6  SS  2200.0 

CRT  .8696  CRS  -.8414  CST  -.9985 

LSA  4053.0  MSA  183.2  SSA  12.3 

ELI  3405.6  EL2  148.5  ALF  4.43 

ARRIVAL  DATE  JUN  25  1^969 


27.741  GAL 
37.483  CAP 


DISTANCE  549.999 

6.03  A7L  86.64  Ha  246.69  SMA  128.65 
5.35  87P  91.33  TAL  150.07  TAP  36.76 


RC  114.042  CL  21.33  CP  .80  2AL  44.98  th?  144.37  ET5  J.76  7AE  129.61  ETC  178.27 

VHP  4.350 
INJ  time 
24  41  47 
4 58  49 
24  41  47 
4 58  49 
6 21  34 
4 6 16 


C3  19.725 

VHL 

4. 

.441 

OUA  32.80  RAt.  23.71 

RAO  6567.8 

VEL  11.879 

PTH  2.11 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

72.55 

23 

35 

46 

3960.25 

-22.71 

166.08 

253.57 

65.56 

107. 4J 

4 

7 

3 

3105.95 

-22.70 

102.63 

253.37 

65.55 

72.55 

23 

35 

46 

3960.25 

-22.71 

166.08 

253.37 

65.56 

107.45 

4 

7 

3 

3105.95 

-22.70 

102.63 

253.37 

65.55 

110.00 

5 

34 

17 

2837.67 

-29.20 

84.73 

256.22 

71,38 

110.00 

3 

11 

40 

3276.54 

-16.51 

112.40 

249.86 

59.63 

ECC  .17876  INC  3.3566  VI  30.233 
RCA  105.65  APO  151.64  V2  34.787 
2AC  91.62  ETC  166.38  ClP-144.38 

OPA  -3.41  RAP  358.51  ECC  1.3246 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3360.3 

2506.0 

3360.3 

2506.0 

2237.7 

2676.5 


-25.81 
-25 .80 
-25.81 
-25.80 
-31.46 
-20.42 


158.41 

94.95 

158.41 

94.95 

76.26 

105.45 


IIFFERENTIAL  CORRECTIONS 
TOE  2.4882  TRA  2.7974  TC3-2.6029 
ROE  .2429  RRA  -.0897  RC3  .1429 
FOE  3.9110  FRA  5.1102  FC3-3.1213 
BOE  2.5000  8RA  2.7988  0C3  2.6068 

launch  date  dec  7 1968 

HELIOCENTRIC  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 
RP  108.93  LAP  -3.16  LOP  324.78 
RC  116.435  CL  20.84  CP  .75 
Plane TOCENTRIC  CONIC 


ORBIT  DETERMINATION  ACCURACV 


841.1 

ST 

3459.8  SR 

316.1 

SS 

2092.7 

.9908 

CRT 

.8708  CRS 

-.8427 

CST 

-.9985 

.9908 

LSA 

4051.5  MSA 

186.7 

SSA 

12.4 

.20 

ELI 

3470.8  EL2 

154.9 

ALF 

4.56 

ARRIVAL 

DATE 

JUN 

27  1969 

BAU  .6874  SGT  5840.8  SCR  365.1  SG3 

FAU  .07111  RRT  .0565  RRF  .0416  RTF 

BSP  18534  SGB  5852.2  R23  -.0147  R13 

FSP  -3049  SGI  5840.8  SG2  364.5  THA 

flight  time  202.00 
DISTANCE  555.992 

VL  27.726  CAL  6.27  A2L  86.64  MCA  249.85  SMA  128.54  ECC  .18201  INC  3.3620  VI  50.233 

VP  37,475  GAP  5.76  A7P  91 .16  TAL  149.38  TAP  39.23  RCA  105 .14  APO  1 51 .94  V2  34.790 

7AL  44.15  7AP  146.82  ET5  1.83  7AE  128.32  ETE  178.27  7AC  92.32  ETC  166.41  ClP-146.83 


C3  20.634 

VHL  4. 

.542 

OLA  32.70 

RAL  24.70 

RAD  6567.8 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

72.91 

23  42 

4 

3963.70 

-22,30 

166.14 

107,09 

4 8 

38 

3124 .00 

-22,28 

103.81 

72.91 

23  42 

4 

3963.70 

-22.30 

166.14 

107.09 

4 8 

38 

3124.00 

-22.28 

103.81 

110.00 

5 42 

49 

2833.93 

-29.28 

84.47 

110.00 

3 11 

0 

3301.77 

-15.63 

113.83 

INJ  RT  ASC 
255.03 
255.02 
255.05 
255.02 
258.08 
251.33 


PTH  2.12  VHP  4.561 
INJ  A7MTH  INJ  TIME 


65.43 

65.42 

65.43 
65.42 
71.52 
59.21 


differential  CORRECTIONS 
TOC  2.5717  TRA  2.9855  TC3-2.5548 
ROC  .2598  RRA  -.0873  RC3  .1361 
FOE  3.6148  FRA  4.8604  FC3-2.6725 
BOE  2.5848  BRA  2.9868  BC3  2.5584 

LAUNCH  DATE  DEC  7 1968 

heliocentric  CONIC 
RL  147.36  LAL  -.00  LOL  74.96 
RP  108-91  LAP  -3.22  LOP  327.94 
RC  118.823  GL  20.34  CP  .70 
PLANE  TOCENTRIC  CONIC 
C3  21 .649  VHL  4.653  OLA  32.51 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


BAU  .7058 
FAU  .06370 
BSP  19121 
FSP  -2804 


SGT  5994.6  SCR  373.9  SG3 
RRT  .0847  RRF  .0718  RTF 
see  €006.3  R23  -.0125  R13 
SGI  5994.7  SG2  372.5  THA 

flight  time  204.00 


24  48  8 

5 0 42 
24  48  8, 

5 0 42 

6 30  3 

4 6 2 

:v 

771.6 

.9905 

.9905 

.30 


OPA  -3.16  RAP  359.18  ECC  1.3396 
PO  CST  TIM  INJ  2 L4T  INJ  2 LONG 
3363.7  -25,42  158.51 

2524.0  -25.41  96.17 

3363.7  -25.42  158.51 

2524.0  -25.41  96.17 

2233.9  -31.52  75.98 

2701.8  -19.60  106.96 

ORBIT  DETERMINATION  ACCURACV 

ST  3511.4  SR  330.0  SS  1992.8 

CRT  .8715  CRS  -.8436  CST  -.9985 

LSA  4046.4  MSA  190.2  SSA  12.6 

ELI  3523.1  El2  161-3  AlF  4.69 

ARRIVAL  DATE  JUN  29  1969 


73.32 

106.68 

73.32 

106.68 

110.00 

110.00 


23  48  46 


3967.06 

3143.73 

3967.06 

3143.73 

2830.45 

3328.34 


4 10  3 

23  48  46 

4 10  3 

5 51  38 
3 10  18 

differential  CORRECTIONS 
TOE  2-6533  TRA  3. 1833  TC3-2.4876 
ROE  .2771  RRA  -.0843  RC3  .1288 
FOE  3.3504  FRA  4,6391  FC3-2.2696 
BOE  2.6678  BRA  3.1844  BC3  2.4910 


VL  27,710 
VP  37.466 
7AL  43.29 

RAL  25.71 
INJ  LAT 
-21 .85 
-21.83 
-21 .85 
-21 .83 
-29.35 
-14.70 

BAU  .7210 
FAU  .05675 
19596 
FSP  -2571 


CAL 

CAP 


DISTANCE  561.954 

6.54  A7L  86.63  Ha  253.01  SMA  128.43  ICC  .18556  INC  3.3672  VJ  30.253 
6.18  A2P  90.98  TAL  148.66  TAP  41.68  RCA  104.60  APO  152,26  V2  54.794 


2AP -149.12  ETS  1.90  7A£  127.16  ETE  178*28  2AC  93.17  ETC  166.44  ClP-149.13 


INJ  LONG 

1^.18 

105.10 
166,18 

105.10 
84.23 

115.32 


VEL  >1.959 

PTH  2.13 

SWP  4.783  DPA  -2.85 

RAP  360.00 

ECC  1.3563 

INJ  RT  ASC 

INJ  A2MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

256.75 

65.31 

24  54  53 

3367.1 

-24.99 

1 58 . 58 

256.74 

65.29 

5 2 27 

2543.7 

-24.98 

97.50 

256.75 

65.31 

24  54  53 

3367.1 

-24.99 

158.58 

256.74 

65.29 

5 2 27 

2545.7 

-24.98 

97.50 

260.03 

71.64 

6 38  46 

2230.4 

-31 .58 

75.73 

252.76 

58.79 

4 5 46 

2728.3 

-18.73 

108.52 

MIO-COURSE  EJCECUTICN  ACCURACV  

SGT  6135.2  SCR  382.0  SG3  709.2  ST  3553.2  SR 

RRT  ,1131  RRF  .1022  RTF  .9901  CRT  .871 7 CRS 

SGB  6147.1  R23  -.0103  R13  .9901  tSA  4039.6  MSA 

SGI  6135.4  SG2  379.6  THA  .40  ELI  3565.8  El2 


343.2  SS  1900.8 
'.8440  CST  -.9985 


193.8  SSA 
167,6  AlF 


12.8 

4.82 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  » 


LAUNCH  DATE  DEC  7 1965  FLIGHT  TIME  206.00  ARRIVAL  DATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  567.564 

RL  147.36  LAl  -.00  LOL  74.96  VL  27.693  CAL  6.53  47t  56.63  MCA  256.18  SNA  125.32  €CC  .15941  INC  3.3723  VI  30.233 

RP  105.90  LAP  -3.27  LOP  331.11  VP  37.455  CAP  6.62  ATP  90.51  TAL  147.92  TAP  44.10  RCA  104.01  APO  152.62  V2  54.795 

RC  121.206  CL  19.51  CP  .66  TAL  42.41  TAP  151.27  ETS  1.99  TAE  126.12  ETE  175.29  TAC  94.16  ETC  166.45  CLP-151.25 

PLANETOCENTRIC  CONIC 

C3  22.752  VHL  4.773  OLA  32.30  RAL  26.75  RAO  6567.9  VEL  12.007  PTH  2.14  VHP  5.016  OPA  -2.45  RAP  .93  ECC  1.3749 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

1 INJ 

TIME^ 

PO  CST  TJH 

INJ  2 LAT 

INJ  2 LONG 

73.77 

23  55  53 

3970.16 

-21.36 

166.15 

255.59 

65.15 

25 

2 

3 

3370.2 

-24.53 

155.61 

f 

106.23 

4 12  13 

3165.34 

-21.35 

106.51 

255.54 

69.17 

9 

3 

55 

2569.3 

-24.52 

95.95 

73.77 

23  55  53 

3970.16 

-21.36 

166.18 

255.55 

65.15 

25 

2 

3 

3370.2 

-24.53 

155.61 

106.23 

4 11  13 

3165.54 

-21.35 

106.51 

295.54 

65.17 

5 

3 

55 

2569.3 

-24.52 

95.95 

* 

iiO.TW 

6 0 39 

2527.35 

-29.42 

S4.01 

262.06 

71.75 

6 47 

46 

2227.3 

-31 .63 

75.50 

110.00 

3 9 34 

3356.15 

-13.72 

116.55 

254.25 

55.35 

4 

5 

30 

2756.1 

-17.50 

110.14 

1 

differential  CORRECTIONS 

MID-COURSTWCUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

i 

TOE  2,7255 

TRA  3.3563 

TC5-2.4125  BAU  .7357 

SCT  6257.6  SCR 

369.4  S63 

652.1 

ST  3579.6 

SR  355.6 

SS  1512.0 

s 

ROC  .2945 

RRA  -.0505 

RC3  .tm  FAU  .05067 

RRT 

.Ulfl  (SF 

.J3J9  (nr 

.9596 

CRT  .5716 

CRS  -.5440 

CST  -.9955 

= 

FOE  3.1067 

FRA  4.4351 

FC3-1 .9253  BSP  20091 

see  6269.7  R23 

-.0083  ((13 

.9896 

LSA  4023.0  MSA  197.4 

SSA  12.5 

- 

6DE  2.7444 

BRA  3.3673 

BC3  2.4155 

FSP  -2371 

SGI 

6257.9  3C2 

389.9  (HA 

.50 

ELI  3593.0 

EL2  173.7 

ALF  4.96 

LAUNCH  DATE  DEC  7 1965  FLIGHT  TIME  205.00  ARRIVAL  DATE  JUL  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  573.750 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.676  CAL  7.14  ATL  56.62  HCA  259.34  SHA  125.20  ECC  .19359  INC  3.3772  VI  30.233 

RP  10B.89  LAP  -3.32  LOP  334.25  VP  3T. 449  CAP  L06A^  90. W TAL  147.17  TAP  46.51  RCA  103.35  APO  153.02  V2  34.503 

RC  123.551  CL  19.26  CP  .62  TAL  41.51  TAP  153.30  ETS  2.05  TAE  125.19  ETE  175.30  TAC  95.27  ETC  166.51  ClP-153.51 

PLANETOCENTRIC  CONIC 

24^047  VHL  4.904  OLA  32.07  RAL  27.51  RAO  6565.0  VEL  12.059  PTH  2.16  VHP  5.260  OPA  -2.05  RAP  1 .95  ECC  1 .3955 


LNCH  ATMTH 

LNCH  TI« 

L-i  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

iNjTiir 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 L^C 

74.27 

0 

7 22 

3972.95 

-20,59 

166.13 

260.41 

65.06 

1 13  35 

3373.0 

-24.03 

195.6J 

I 

105.73 

4 

12  6 

3155.91 

-20.53 

105.05 

260.40 

65.05 

5 5 15 

2555.9 

-24.02 

100.53 

74.27 

0 

7 22 

3972.96 

-20.55 

166.13 

260.41 

65.06 

1 13  35 

3373.0 

-24.03 

155.61 

_ 

105.73 

4 

12  6 

5155.91 

-20.53 

105.05 

260.40 

65.05 

5 9 T5 

2555.9 

-24.02 

100.93 

110.00 

6 

9 49 

2524.74 

-29.45 

53.53 

264.17 

7l  ,55 

6 56  54 

2224.7 

-31,67 

75.31 

110.00 

3 

5 49 

3359.15 

-12.67 

115.45 

259.75 

57,95 

4 9 19 

2759.1 

-16.51 

111.51 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  2.5015  TRa  3.5991  TC3-2. 3250  BAU  .7453  SCT  6367.2  SCR  396.1  SC3  600.4  St  3596.6  SR  367.2  SS  1729.4 

ROC  .3131  RRA  -.0759  RC3  .1124  FAU  .04^  RRT  .1692  W .1615  RTF  .9592  CRT  .5712  CRS  -.5435  CST  -.9955 

FOE  2.5575  FRA  4.2523  FC3-1 .6231  BSP  20537  SC5  6379.5  W -.0063  R13  .95^  LSA  ^2.6  MSA  200.9  SSA  12.9 

SOe  2.8159  BRA  3.5999  BC3  2.3277  FSP  -2157  SGI  6367.5  SC2  390.4  THA  .61  ELI  36J0.5  EL2  179.5  AlF  5.09 


LAUNCH  DATE  DEC  7 1965  FLIGHT  TIME  210.00  ARRIVAL  DATE  JUL  5 1969 

heliocentric  conic  distance  579.635 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.655  CAL  7.45  ATL  56.62  HCA  262-51  SHA  125.05  ECC  .19512  INC  3.3520  VI  30.23  3 

ftp  105.87  LAP  -3.35  LOP  337,45  VP  37.441  CAP  7.52  ATP  90.44  TAL  146.39  TAP  45.90  RCA  102.70  APO  153.45  V2  34 .805 

RC  125.945  CL  15.70  CP  .55  TAL  40.60  TAP  155.23  ETS  2.19  TAE  124.35  ETE  175.32  TAC  96.45  ETC  166.54  CLP-155.23 

PLANETOCENTRIC  CONIC 

C3  25.461  VHL  5.04$  OLA  31.53  RAL  25.55  RAO  6565.0  VEL  12.115  PTH  2.17  VHP  5.5J6  OPA  -1.57  RAP  3.13  ECC  1.4J90 


lnch  4TMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.52 

0 15  21 

3975.39 

-20.30 

166.04 

262.33 

64.94 

1 21  36 

3375.4 

-23.50 

155.56 

— 

2D5.15 

4 12  39 

3214.60 

-20.25 

109.73 

262.32 

64.93 

5 6 14 

2614.6 

-23.49 

102.25 

74.52 

0 15  21 

3975.39 

-20.30 

166.04 

262.33 

64.94 

1 21  36 

3375.4 

-23.90 

155.56 

= 

105.15 

4 12  39 

3214.60 

-20.25 

109.73 

262,32 

64.93 

5 6 14 

2614.6 

-23.49 

102.25 

110.00 

6 19  6 

2522.71 

-29.92 

53.69 

266.34 

71.92 

7 6 9 

2222.7 

-31.70 

75.16 

— 

110.00 

3 5 4 

34J5.25 

-11.55 

120.13 

257.37 

57.61 

4 5 0 

2519.3 

-15.77 

113.55 

— 

differential  CORRECTIONS  HIQ-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TDE 

2.5720 

TR4 

3.5225 

TC3-2.2277  BAU 

.7591 

SGT  6464.6  SCR  402.1  SG3 

553.7 

ST 

3604.0  SR 

377.5 

SS 

1652.0 

— 

ROE 

.3315 

RRA 

-.0702 

RC3  .1037  FAU 

.04001 

RRT  .197$  Ri^  ,1917  RTF 

.9555 

CRT 

.5705  CRS 

-.5432 

CST 

-.9956 

FOE 

2.6596 

FRA 

4.0553 

FC3-J.3609  BSP 

20945 

see  6477.1  R23  -.0045  R13 

.9555 

LSA 

3977.3  MSA 

204.4 

SSA 

12.9 

BOE 

Z.89tl 

BRA 

3.5234 

BC3  2.2301  FSP 

-2020 

SGI  6465.1  SG2  394.2  THA 

.71 

Eli 

3619.1  EL2 

155.2 

ALF 

5.23 



LAUNCH 

DATE  DEC 

7 1965 

flight  TIME  212.00 

ARRIVAL 

DATE 

JUL 

7 1969 

^UIOCENTRIC  CONIC  DISTANCE  55S. 4 54 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.640  CAL  7.B5  ATL  56.61  HCA  265.67  SNA  127.95  ECC  .20304  INC  3.3865  VI  30.233 

RP  105.55  LAP  -3.35  LOP  340.62  VP  37.434  CAP  5.00  ATP  90.26  TAL  145.60  TAP  51.27  RCA  101.97  APO  155.93  V2  34.5  1 5 

RC  125.306  GL  15.12  CP  .55  TAl  39.67  TAP  157,05  ETS  2.31  TAE  123.55  ETE  175.35  TAC  97.79  ETC  166.56  ClP-157.06 

PLANETOCENTRIC  CONIC 


C3  27.042 

VHL 

5.200 

OLA  31,97 

RAL  29.96  RAO  6565. 

J VEL  12.1B3 

PTH  2.19  VHP 

5, 

755 

OPA  -1 .04 

RAP 

4.37 

ECC 

I .4450 

LNCH  ATMTH 

LNCH_  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH  INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.43 

0 

23  47 

3977.40 

-19.71 

165.90 

264.31 

64.53  1 

30 

4 

3377.4 

-22.94 

155.46 

104.57 

4 

12  90 

3242.44 

-19.70 

US. 59 

264,31 

64.52  5 

6 

52 

2642.4 

-22.92 

104.  n 

79.43 

0 

23  47 

3977.40 

-19.71 

165.90 

264.31 

64.53  1 

30 

4 

3377.4 

-22.94 

155.46 

104.57 

4 

12  50 

3242.44 

-19.70 

111.55 

264,31 

64 .52  5 

6 

52 

2642.4 

-22.92 

i04.n 

iio.op 

6 

26  25 

2521 .33 

-29.55 

53.59 

265.99 

71 ,97  7 

15 

29 

2221 .3 

-31.72 

75.06 

110.00 

3 

r 19 

3446.91 

-10.44 

121.02 

259.01 

57,26  4 

4 

46 

2546.5 

-14.65 

115.29 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.9415 

TRA 

4.0955 

TC3-2.1205  BAU  .7675 

SGT  6991.4  SCR 

407.4  SC3  511.3 

ST  3604.1 

SR 

357.5 

SS 

1580.2 

ROE  .3909 

RRA 

-.0635 

RC3  .0949  FAU  .03533 

RRT 

.2269  RRF 

.2220  RTF  .9553 

CRT  .5696 

CRS 

-.5426 

CST 

-.9956 

FOE  2.5113 

FRA 

3.9419 

FC3-1.I310  BSP  21311 

see  6564.0  R23  - 

.0025  R13  .9553 

LSA  3945.5 

MSA 

207.8 

SSA 

12.9 

BOE  2.9626 

BRA 

4.0593 

BC3  2,1229  FSP  -1565 

SGI 

65S2.0 

396.5  THA  ,51 

Eli  3619.9 

EL2 

190.5 

ALF 

5.36 

III  II  iiiUHi  mill , 1 1 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


launch  date  dec  T 1968  FtlOIT  TIME  214.00  ARRIVAL  DATE  JUL  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  591 .226 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.621  CAL  8.24  A7L  86.61  HCA  268.84  SNA  127.82  ECC  -20838  INC  3.3915  VI  30.233 

RP  108.83  LAP  -3.39  LOP  343,80  VP  37.426  GAP  8.49  ATP  90.07  TAL  144.80  TAP  53.64  RCA  101.19  APO  154.46  V2  34.821 

RC  130.653  CL  17.53  CP  .53  TAt  38.74  TAP  158.79  ETS  2.44  TAE  122.89  ET£  178.58  TAC  99.18  ETC  166.58  ClP-158.80 

PLANETOCENTRIC  CONIC 

C3  28.814  VHL  5.368  OLA  31.29  RAL  31.04  RAO  6568.2  VEL  12.255  PTM  2.20  VHP  6.068  OPA  -.48  RAP  5.68  ECC  1 .4742 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
76.09  0 32  42  3978.79  -J9.09  165.70  266.35  64,72  1 39  0 3378.8  -22.34  158.30 

103.91  4 12  34  3272.69  -19.08  113.53  266.34  64,71  576  2672.7  -22.33  106.13 

76.09  0 32  42  3978.79  -19.09  165.70  266.35  64.72  1 39  0 3378.8  -22.34  158.30 

103.91  4 12  34  3272.69  -19.08  113.53  266.34  64.71  576  2672.7  -22.33  106.13 

110.00  6 37  53  2820.66  -29.56  83.54  270.90  72.00  7 24  53  2220.7  -31.73  75.01 

110.00  3 6 33  3478.82  -9.24  123.56  260.69  56.94  4 4 32  2878.8  -13.53  117.09 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  3.0136  TRA  4.3115  TC3-2.0029  BAU  .7723  SOT  6631.3  SCR  412. 1 SC3  473.2  ST  3600.2  SR  396.1  SS  1515.0 

ROE  .3706  RRA  -.0555  RC3  .0862  FAU  .03089  RRT  .2561  RRF  .2530  RTF  .9879  CRT  .8685  CRS  -.8418  CST  -.9986 

FOE  2.3531  FRA  3.8135  FC3  -.9282  BSP  21565  SC6  6644,1  R23  -.ODlO  R13  .9879  tSA  3920.3  MSA  210.9  SSA  12.8 

BOC  3.0363  BRA  4.5118  BC3  2.0047  FSP  -1720  SCI  6632*1  SC2  398.3  THA  ,92  ELI  3616.6  El2  195.4  ALF  5.47 

CAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  216.00  ARRIVAL  DATE  JUt  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  596.947 

RL  147.36  LAL  -.00  LOL  74.96  27.602  CAL  8.66  A2l  86.60  HCA  272.01  SMA  127.69  ECC  .21416  INC  3.3962  Vl  30.233 

RP  108.80  LAP  -3.39  LOP  346.97  VP  37.419  CAP  9.01  ATP  89.88  TAL  143.99  TAP  56.00  RCA  100.35  APO  155.04  V2  34.829 

RC  132.989  CL  16.93  OP  .50  TAL  37.80  TAP  160.46  ETS  2.57  TAE  122.26  ETE  178.41  TAC  100.64  ETC  166.59  CtP-160.46 

PLANETOCENTRIC  CONIC 


C3  30.803 

VHL 

5.550 

Ola  31 .00  RAL  32.12  R40  6568.2 

VEL  12.336 

PTM  2.22 

VHP 

6.366 

DP^ 

.12 

RAP  7.06 

ECC 

1.5069 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.82 

0 

4B  10 

3979.28 

-18.44 

165.41 

268.44 

64.63 

1 

48  29 

3379.3 

-21.71 

158.05 

103.18 

4 

11  44 

3305.65 

-18.43 

115.69 

268.43 

64.62 

5 

6 49 

2705.6 

-21 .69 

108.33 

76.82 

0 

4B  10 

3979.28 

-18.44 

165.41 

268.44 

64.63 

1 

48  29 

3379.3 

-21.71 

158.05 

103.18 

4 

11  44 

3305.65 

-18,43 

115.69 

268.43 

64.62 

5 

6 49 

2705.6 

-21 .69 

108.33 

110.00 

6 

47  18 

2820.74 

-29.56 

83.55 

273.27 

72.00 

7 

34  19 

2220.7 

-31.73 

75.01 

110.00 

3 

5 46 

3512.19 

-8.00 

125.34 

262.42 

56.65 

4 

4 18 

2912.2 

-12.33 

118.93 

OIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.0821 

TRA 

4.5756 

TC3-1 .8837  BAU  .7764 

SCT  6698.2  SCR 

416.1  SC3 

438.1 

ST 

3586.2 

SR  403.6 

SS 

1452.5 

ROC  .3906 

RRA 

-.0463 

RC3  .07T5 

FAU  .02700 

RRT 

.2855  RRF 

.2834  RTF 

.9875 

CR1 

^ .8672 

CRS  -.8409 

CST 

-.9987 

FOE  2.2069 

FRA 

3.6960 

FC3  -.7 fee 

BSP  21879 

see  6711.2  R23 

.0005  R13 

.9875 

LSJ 

i 3884.3 

MSA  213.8 

SSA 

12.7 

BOE  3.1067 

BRA 

4.5759 

BC3  1.M53 

FSP  -1595 

SCI  €699.3  SC2 

398.7  THA 

1.02 

ELI 

3603.3 

EL2  200.0 

ALF 

5.59 

LAUNCH  DATE  DEC  7 1968  FLIGHT  TIME  218.00  ARRIVAL  DATE  JUL  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  602.611 

RL  147.36  LAL  -.00  LOL  74.96  VL  27.582  CAL  9.11  ATL  86.60  HCA  275.18  SMA  127.56  ECC  .22044  INC  3.4009  Vl  50.233 

RP  108.78  LAP  -3.39  LOP  550.14  VP  37.4J2  CAP  9.55  ATP  89.69  TAL  143.16  TAP  58,35  RCA  99.44  APO  155.68  VT  34.837 

RC  135.313  CL  16.32  CP  .48  TAL  36.86  TAP  162.06  ETS  2.73  TAE  121.68  ETE  178.45  TAC  102.16  ETC  166.59  CLP-162.06 

PLANETOCENTRIC  CONIC 

C3  33.041  VHL  5.748  OLA  30.70  RAL  33.20  RAO  6568.3  VEL  12.426  PTH  2.25  VHP  6.680  OPA  .75  RAP  8.49  ECC  J.5438 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
77.62  0 52  16  3978.60  -17.76  165.02  270.57  64.54  15834  3378.6  -21 .04  157.70 

102.38  4 10  14  3341.61  -17.75  118.05  270.57  64.53  5 5 56  2741.6  -21 .03  110.73 

77.62  0 52  16  3978.60  -17.76  165.02  270.57  64.54  15834  3378.6  -21 .04  157.70 

102.38  4 10  14  3341.61  -17.75  118.05  270.57  64.53  5 5 56  2741 .6  -21.03  110.73 

110.00  65643  2821.61  -29.54  83.61  275.69  71.96  74345  2221 .6  -31.72  75.08 

nO.OO  3 4 57  3546.60  -S.7l  127,17  264.18  56.40  4 4 4 2946.6  -11.08  120.80 

DIFFERENTIAL  C<WECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDC  3.1511  TRA  4.8561  TC3-1 .7596  BAU  ,7779  SCT  6756.3  SCR  419.4  SC3  406.2  ST  3566.7  SR  409.9  SS  1394.6 

ROE  .4110  RRA  -.0357  RC3  .0691  FAU  .02339  RRT  .3152  RRF  .3140  RTF  .9871  CRT  .8658  CRS  -.8399  CST  -.9987 

FOE  2.0749  FRA  3.5916  FC3  -.6129  BSP  22158  SCB  6769,3  R23  .0018  R13  .9871  LSA  3845.4  MSA  216.4  SSA  12-6 

BOe  3.1778  BRA  4.8562  BC3  1 .7610  FSP  -1480  SCI  6757.6  SC2  397.9  THA  1.12  ELI  3584.3  EL2  204.1  ALF  5.70 

LAUNCH  DATE  DEC  7 1 968  FLIGHT  TIME  220.00  ARRIVAL  DATE  JUL  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  608.211 

RL  147.36  LAL  -.00  LOL  74.96  VL  27,562  CAL  9.61  ATL  86.59  HCA  278.35  SMA  127.43  ECC  .22727  INC  3.4057  Vl  30.233 

RP  108.75  LAP  -3.37  LOP  553.32  VP  37,406  CAP  10.11  ATP  89.51  TAL  142.36  TAP  60.71  RCA  98.47  APO  156.38  V2  34.846 

RC  137.625  CL  15.71  CP  .46  TAL  35*93  TAP  163.60  ETS  2.89  TAE  121.15  ETE  178,50  TAC  103.74  ETC  166.57  ClP-163.61 

PLANETOCENTRIC  CONIC 

C3  35.564  VHL  5.964  OLA  30,38  RAL  34,27  RAO  6568.4  VEL  12.527  PTH  2.27  VHP  7.013  DPA  1.41  RAP  9.98  ECC  1 .5853 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ 

ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

78.51 

1 

3 4 

3976.43 

-17.05 

164.50 

272.75 

64.47 

2 

9 20 

3376.4 

- 

20.34 

157.22 

101 .49 

4 

7 58 

3380.93 

-17.03 

120.63 

272.75 

64.46 

5 

4 1§ 

2780.9 

-20.33 

113-35 

78.51 

1 

3 4 

3976.43 

-17,05 

164.50 

272.75 

64.47 

2 

9 20 

3376.4 

- 

'20.34 

157.22 

101.49 

4 

7 58 

3380.93 

-17.03 

120.63 

272.75 

64.46 

5 

4 19 

2780.9 

■20.33 

113.35 

110.00 

7 

6 9 

2823.31 

-29.51 

83.73 

278.17 

71.90 

7 53  9 

2223.3 

•31 .69 

75-20 

110.00 

3 

4 7 

3582.04 

-5. 37 

129.04 

265.99 

56.19 

4 

3 49 

2^2.0 

-9.77 

122-72 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EICCUTJON 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.2219 

TRA 

5.1552 

TC3-1.6317  a*U  .7764 

SCT  6806.7  SCR 

422.1 

SC3 

377.2 

ST  3542.9 

SR 

415.0 

SS 

1341 .4 

ROE  .4318 

RRA 

-.0236 

RC3  .0611 

FAU  .02005 

RRT 

.3453  RRF 

.3447 

RTF 

.9869 

CRT  .8642 

CRS 

-.8389 

CST 

-.9988 

FOE  1.9564 

FRA 

3.4996 

FC3  -.4880 

BSP  22404 

SOB  6819.8  R23 

.0030 

1 R13 

.9869 

LSA  3804.7 

MSA 

218.6 

SSA 

12.5 

BOE  3.2507 

BRA 

5.1552 

BC3  1 .6329  FSP  -1374 

SCI 

6808.3  502 

396.0 

1 THA 

1.23 

ELI  3561.1 

El2 

207.7 

alf 

5.80 

419 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


launch  date  OEC  a l9eB  flight  time  to. do  arrival  date  FE8  16  1968 

HELIOCENTRIC  COH}C  DISTANCE  131.919 

Rt  147.55  LAl  -.00  LOL  75.97  VL  16.593  CAL  25.81  ATL  86.64  HCA  38.9?  SNA  86.96  ECC  .76174  INC  3.3630  Vl  30.237 

RP  107,51  LAP  2,11  LOP  114.66  VP  30.706  CAP  -46.18  A7P  67.36  TAL  170.95  TAP  209.66  RCA  20.70  APO  153.21  V2  35.249 

RC  80.975  CL  2.94  CP  -.03  7Al  64.12  7AP  30.92  CTS  176.87  7AE  135.06  ETE  187.05  ZAC  63.36  ETC  160.94  CLP  32.92 

planetocentric  conic 


C3  291 .027 

VHL  17.060 

OLA  7.41 

RAL  9.77 

RAO  6571 .7 

VEL  20.306 

PTH  3.16 

VHP  27.185 

OPA  -15.29 

RAP  331.14 

ECC  5,7696 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  Rt  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 57  9 

3016.76 

-27.69 

97.65 

276.60 

64.90 

6 47  26 

2416.6 

-28.31 

89.01 

90.00 

19  46  37 

5197.34 

26.09 

233.07 

269.06 

76.56 

21  13  14 

4597.3 

24.25 

224.86 

100.00 

7 22  3 

2742.94 

-29.51 

77.67 

276.76 

65.00 

6 7 46 

2142.9 

-29.89 

68.89 

100.00 

21  4 24 

4946.40 

27.66 

214.25 

266.69 

76.23 

22  26  50 

4346.4 

25.76 

205.96 

110.00 

8 36  25 

2503.95 

-33.69 

59.97 

277.20 

65.25 

9 20  9 

1904.0 

-54.16 

50.73 

110.00 

22  4 31 

4756.15 

31.^ 

196.69 

77.22 

23  23  49 

4156.0 

29.89 

190.30 

DIFFERENTIAL  O^RRECTICNS  MIO-COURSC  E)CECUT|ON  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


T(« 

-.6295 

tra- 

'2.0195 

TC3 

-.1126  BAU 

.4403 

SOT 

632.4  SCR 

452.6 

SC3 

25.6 

ST 

346.2  SR 

406.5 

SS 

341  .0 

ROE- 

■1.2031 

RRA 

.5917 

RC3 

-.0116  FaU 

.01170 

RRT 

-.0240  RRF 

.0206 

RTF 

-.6266 

CRT 

.7066  CRS 

.7609 

CST 

.9925 

FOE 

.3736 

FRA 

.7176 

FC3 

-.0346  BSP 

2035 

SC6 

.0006  «13 

LSA 

593.9  MSA 

223.7 

SSA 

13.9 

- 

80E 

1 .4613 

BRA 

2.1044 

ec3 

.1132  FSP 

-53 

SCI 

632.5  SC2 

452.6 

THA 

176.94 

ELI 

496.3  £l2 

201.0 

alf 

51,60 

- 

LAUNCH 

DATE  DEC 

6 1966 

FLIGHT  TIME 

72.00 

ARRIVAL 

DATE 

FEB 

18  1969 

HELIOCENTRIC  CONIC  DISTANCE  137.543 


RL  147.35 

LAL 

-.00  LOL  7S.97 

Vt  17.352 

CAL  24.63 

AZt  66.63  HCA 

42.16 

SNA  66.46 

ECC  .73476 

INC  3.3663 

VI 

30.237 

- 

RP  107.50 

LAP 

2.26 

LOf>  >18.10 

yP  31.127 

CAP  '46.01 

AZP  67.50 

TAL 

170.06 

TAP  212.26 

RCA  23.46 

APO  153.45 

V2 

35.253 

RC  76 .602 

CL 

3.25 

CP  -.03  62.83 

ZAP  31.39  ETS  176.96 

ZAE 

135. J5_ 

ETE  167.70 

ZAC  65.01 

ETC  163.27 

CLP 

31.39 

Planetocentric  conic 

1 

C3  266.372 

VHL 

16.321 

OL.  8.20  AAL  10.86  AAO  6371.6 

VCL  19.690  PTH 

3.12 

yHP  26.171 

DPA  -14.71 

RAP  332.62  ECC 

5.5636 

i 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

55  17 

3031 .09 

-27.60 

96.69 

277.23 

64.39 

6 45  49 

2431.1 

-26.29 

90.05 

- 

90.00 

J9 

57  9 

5160.74 

25.57 

230.51 

269.00 

77.40 

21  23  10 

4560.7 

23,56 

222.41 

- 

100.00 

7 

20  36 

2755.94 

-29.43 

76.63 

277,41 

64.50 

6 6 32 

2155.9 

-29.66 

69.65 

100.00 

21 

14  32 

4911.13 

27.16 

211.75 

266.59 

77.02 

22  36  23 

4311.1 

25.10 

203.56 

110.00 

6 

37  54 

2514.05 

-33.63 

60.75 

27T.kJ 

64.79 

9 19  46 

1914.0 

-34.16 

51,52 

— 

110.00 

22 

13  43 

4725.79 

31.46 

196.50 

267.40 

75.69 

23  32  29 

4125.6 

29.21 

166.02 

E 

differential  CORRECTIOI^  MIO-COORSE  ElECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6390 

TRA- 

-2.0416  TO 

-.1210  BAU 

.4334 

SOT 

675.6  SCR 

456.1 

SC3 

27,9 

ST 

366.2  SR 

413.4 

SS 

357.4 

5 

ROC- 

1.1647 

RRA 

.5695  RC3 

-.0133  FAU 

.01175 

RRT 

-.0216  RRF 

.0197 

RTF 

-.6457 

CRT 

.7066  CRS 

.7619 

CST 

.9924 

- 

FOE 

.3693 

FRA 

.7449  FC3 

-.0362  0SP 

2011 

see 

906.4  R23 

-.0005 

RI3 

.6457 

LSA 

616.1  MSA 

229.0 

SSA 

14.2 

0OC 

1.4355 

0RA 

2.1195  6C3 

.1217  FSP 

-57 

SCI 

675.9  SC2 

456.0 

TMA 

179.11 

ELI 

511.2  EL2 

206.9 

ALF 

49.06 

- 

LAUNCH 

DATE 

OEC 

6 1966 

flight  time 

74,00 

ARRIVAL 

DATE 

FEB 

20  1969 

i 

HELIOCENTRIC  CONIC  DISTANCE  143.065 


RL  147.35 

LAL 

-.00 

LOL  75.97 

VL  16.063 

C41.  23.53 

AZL  66.63 

HCA  45.43 

SNA  89.97 

ECC  .70800 

INC 

3.3693 

Vl 

30.237 

RP  107.49 

LAP 

2.40 

LOP  121.35 

VP  31.532 

CAP  -43.95 

AZP  67.63 

TAL  169.21 

TAP  214.63 

RCA  26.27 

APO 

153.67 

V2 

35.255 

RC  76.644 

CL 

3.57 

CP  -.03 

ZAL  61,59 

ZAP  29.66 

ETS  179.06 

ZAE  135.31 

ETE  188.17 

ZAC  66.68 

ETC 

163.58 

CLP 

29.88 

PLANETOCENTRIC  CONIC 

C3  243.966 

VHL 

15.619  OLA  6.99  RAL  11.90 

RAO  6571 .4 

VEL  19.112 

PTH  3.09 

VHP  25.192 

OPA  -14.12 

RAP 

334.50 

ECC 

5.0151 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

5 

53  15 

3044.69 

-27.71 

99.67 

277.76 

63.91 

6 44  0 

2444.7 

28.26 

91  .05 

90.00 

20 

7 30 

5123.72 

24.99 

227.95 

266.67 

76.24 

21  32  54 

4523.7 

22.86 

219.93 

100.00 

7 

16  59 

2766.19 

-29.35 

79.53 

277.96 

84 .04 

8 5 7 

2168.2 

29.86 

70.76 

100.00 

21 

24  27 

4675.45 

26.59 

209.26 

268.43 

75.82 

22  45  43 

4075.5 

24.38 

201 .15 

110.00 

6 

37  13 

2523.37 

-33.77 

61 .47 

278.49 

84.37 

9 19*17 

1923.4 

■34.16 

52.25 

no.oo 

22 

22  43 

4693.04 

30.90 

194.12 

267.14 

74.59 

23  40  56 

4093.0 

26.47 

165.76 

differential  CORRECTIONS 

MIO-CDURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.6952 

TRA- 

'2.1101 

TC3  -.1373  BMJ  .4504 

SCT  951,6  SGR  462.6  SC3 

30.2 

ST  404.1 

SR 

417.4 

SS 

376.4 

ROE-1 .1257 

RRA 

.5476 

RC3  -.0149  FAU  .01156 

RRT  - 

.0067  RRF 

.0153  RTF  -- 

.6609 

CRT  .7190 

CRS 

.7644 

CST 

.9936 

FOE  .4107 

FRA 

.7777 

rC3  -.0410  BSP  877 

see  1058.3  823  - 

.0077  R13  . 

.6629 

LSA  652.0  MSA 

235.3 

SSA 

14.7 

BOE  1.4363 

BRA 

2.1600  6C3  .1361 

FSP  -50 

SCI  951.8  SC2  462.6  THA  179.68 

ELI  538.7  EL2 

217.6 

ALF 

46.29 

LAUNCH  DATE  OEC  8 1966  FLIGHT  TIME  76.00  ARRIVAL  DATE  FEB  22  1969 


HELIOCENTRIC  CONIC  DISTANCE  149.122 

RL  147.35  LAL  -.00  LOL  75.97  VL  16.731  CAL  22.46  4ZL  66.63  HCA  46.67  SNA  91.49  ECC  .66147  INC  3.3700  Vl  30.237 

RP  107.46  LAP  2.53  LOP  124.60  VP  31.921  CAP  -41.99  AZP  67.77  TAL  166.35  TAP  217.02  RCA  29.14  APO  153.64  V0  35.257 

RC  74.503  CL  3.90  CP  -.03  ZAL  60.40  ZAP  26.40  ETS  179.15  ZAE  135.56  ETE  166.66  ZAC  66.36  ETC  163.67  CLP  26.40 

Planetocentric  conic 


C3  223.461 

VML 

14.949 

DLA  9.76  BAL  12.89  BAO  6571. 

3 VEL  16.569 

PTN  3.05 

yup  24- 

.245 

OPA  -13.51 

RAP 

336.00 

ECC 

4.6779 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIN 

INJ  0 LAT 

INJ 

2 LONG 

90.00 

5 

51  2 

3057.42 

-27.61 

100.59 

276.16 

63.45 

6 41 

59 

2457.4 

-26 .23 

91  .98 

90.00 

20 

17  36 

5066.06 

24.36 

225.39 

266.69 

75.10 

21  40  20 

4466.3 

22.06 

217.46 

100.00 

7 

17  U 

2779.57 

-29.26 

60.37 

276.39 

63.60 

6 3 

30 

2179,6 

'29.64 

71  ,61 

100.00 

2J 

34  6 

4639.35 

25.97 

206.76 

266.21 

74.65 

22  54 

47 

4039.4 

23.61 

196.75 

110.00 

6 

36  21 

2531 .60 

-33.71 

62.12 

276.96 

63.99 

9 16 

33 

1931 .6 

'34.16 

52.91 

110.00 

22 

31  26 

4659.66 

30.27 

191.74 

266.61 

73.31 

23  49 

6 

4059.9 

27.69 

163.50 

differential  CORRECTIONS 

MID-C0U9SE  EXECUTION  ACCURACY 

ORBIT  DETERHINATJON  ACCURACY 

TOE  -.6276 

TRA- 

-2.0540 

TC5  -.1332  0AU  .4011 

SGT 

947.2  SGR 

466.9  SC3 

32.5 

ST  397.7 

SR 

421.5 

SS 

. 356.4 

ROE-1. 0662 

RRA 

.5236  RC3  -.0169  PAU  .01204 

RRT 

-.0232  RRF 

.0166  RTF 

.6624 

CRT  .7019 

CRS 

.7630 

CST 

.9912 

FOE  .4164 

FRA 

.7969  FC3  -.0466  BSP  2722 

see 

1056.0  R23 

.0022  R13 

.6624 

LSA  654.4 

MSA 

241.3 

SSA 

14.5 

BOE  1.3672 

BRA 

2.1197  BC3  .1343 

FSP  -73 

SCI 

947.3  SC2 

466.7  THA  179.14 

ELI  534.6 

EL2 

223.3 

alf 

47.37 

420 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  i 


launch  date  dec  8 1968 
heliocentric  conic 

RL  147.35  LAL  -.00  LOL  75.97 

RP  107.48  LAP  2.66  LOP  127.85 

RC  72.381  CL  A. 25  CP  -.03 

planetocentric  conic 

C3  204.837  VHL  14.312  OLA  10.52 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


flight  time  78.00 


ARRIVAL  DATE  FEB  1969 


DISTANCE  155.065 

VL  19.557  GAL  21.49  A/L  86.63  HCA  51.92  SMA  93.02  ECC  .65537  INC  3.3744  VI  30.237 

VP  32.294  GAP  -40.13  A7P  87.92  TAL  167.50  TAP  219.42  RCA  32*06  APO  153.98  V2  35.258 

7Al  59.27  7AP  26.95  £TS  179.25  7AE  135.90  ETE  189.19  7AC  70.10  ETC  164.16  CLP  26.93 


5 48  36  3069.49 

20  27  31  5048.29 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 


7 15  11  2790.26 

21  43  37  4802.76 

8 35  19  2539.51 

22  39  59  4626.28 


RAL  13.83 
INJ  CAT 
-27,51 
23.67 
-29.18 
25.28 
-33.66 
29.59 


LAUNCH  DATE  DEC  8 1968 
HELIOCENTRIC  CONIC 


RL 

147.35 

LAL 

-.00 

RP 

107.48 

LAP 

2.77 

RC 

GL 

4.60 

PLANETOCENTRIC  CONIC 

C3 

187.815 

VHL 

13.705 

LNCH  AZMTH 

LNCH  TIME 

90.00 

5 

45  58 

90.00 

20 

37  16 

TC3 

-.1413 

BAU 

.3903 

RC3 

-.0189 

FAU 

.01216 

FC3 

-.0514 

BSP 

2000 

BC3 

.1425 

FSP 

-79 

LOL 

75.97 

VL 

19.944 

LOP 

131.10 

VP 

32.650 

GP 

-.04 

ZAL 

50.19 

OLA 

11.20 

RAL 

14,72 

L-I 

TIME 

INJ  UT 

RAO  6571.1  VEL  18.060  PTH  3.01  VHP  23.330 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
101.46  278.49  83.03  63946 

222.82  268.45  73.99  2l  5l  39 

81.15  278.72  83.20  8 1 41 

204.25  267.93  73.50  23  3 40 

62.72  279.32  83.64  9 17  38 

189.36  266.43  72.05  23  57  5 

MIO-COURSC  EXECUTION  ACCURACV 
SOT  993.0  SCR  470.2  SC3  35.1 

RRT  -.0208  RRF  .01 70  RTF  -.6994 

see  1098.7  R23  .0018  R13  .6994 

SCI  993.1  SC2  470,1  TMA  179.27 


OPA  -12.88  RAP  337.91  ECC  4.3711 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2469.5 

-28.19 

92.86 

4440.3 

21 .25 

214.99 

2190.3 

-29.81 

72.40 

4202.8 

22.78 

196.35 

1939.5 

-34.17 

53.51 

4026.3 

26.85 

181 .24 

0R6IT  DETERMINATION  ACCURACT 

405.6 
.9911 
14.7 


FLICHT  time  80.00 
DISTANCE  161.101 

GAL  20.55  A7L  86.62  HCA  55.17  SMA  94.55 
GAP  -38.36  A2P  68.07  TAL  166.67  TAP  221 .84 
ZAP  25.48  ETS  179.35  ZAE  136.34  ETE  189.74 


RAO  6571.0  VEL  17.582  PTH 
INJ  LONG  INJ  Rf  ASC  INJ 


100.00 

100.00 

110.00 

110.00 


7 13  0 2800.23 

21  52  56  4765.65 


8 34  5 2546.45 

22  48  19  4592.19 

OIFFERENUAL  CORRECTIONS 
TOE  -.8382  TRA-2.0854  TC3  -.1491 
ROE-1.0115  RRA  .4773  RC3  -.0211 

FOE  .4517  FRA  .8533  FC3  -.0567 

BOE  1.3137  BRA  2.1394  BC3  .1505 

LAUNCH  DATE  DEC  8 1968 


-27.42 

22.93 

-29.10 

24.54 

-33,60 

28.85 

BAU  .37B0 
FAU 

BSP  2948 
FSP  -86 


102.20 

220.24 

81.08 

201.74 

63.25 

106.9B 


270.70 

260.15 

270.94 

267.60 

279.50 

266.00 


2.97  VHP  22.445 
AZMTH  INJ  TIME 

6 37  19 

22  0 45 

7 59  40 

23  12  21 
9 16  32 

24  4 51 


ST 

419.0 

SR 

424.7 

CRT 

.7015 

CRS 

.7841 

L5A 

677.8 

MSA 

246.5 

Eli 

550.3 

El2 

230.5 

arrival 

DATE 

ECC 

.62977 

INC 

3.3766 

RCA 

35.01 

APO 

154.10 

ZAC 

Tl.83 

ETC 

164.42 

OPA 

-12.23 

RAP 

339.63 

PO  CST  TIM 

INJ 

2 LAT 

FEB  Z6  1969 


02.63 

72.91 

82.02 

72.30 

03,33 

70.02 


2400.9 

4409.8 

2200.2 

4J65.7 

1946.5 

3992.2 


-28.15 

20.37 

-29.78 

21.90 

-34.16 

25.96 


93.69 

212.50 

73.14 

193.94 

54.05 

178.99 


ORBIT  DETERMINATION  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.35 

LAL 

-.00 

RP 

107.48 

LAP 

2.88 

RC 

68.209 

GL 

4.97 

PLANETOCENTRIC  CONIC 

C3 

172.265 

VHL 

13.125 

LNCH  AZMTH 

LNCH  TIME 

90.00 

5 

43  7 

90.00 

20 

46  50 

15.97  VL 
34.35  VP 
-.04  ZAL 


20.496  GAL 
32.989  GAP 
57.16  ZAP 


set  1039.3  SGR 

472.0  SG3 

37.9 

ST 

440.6 

SR 

427.3 

SS 

423.1 

RRT  -.0105  RPF 

.0151  RTF 

.7158 

CRT 

.7009  CRS 

.7852 

CST 

.9908 

see  1141.0  R23 

.0016  R13  . 

.7158 

LSA 

701.7 

MSA 

251  .2 

SSA 

14,9 

SGI  1039.3  SG2 

472.7  THA  179.39 

Eli 

566.0 

El2 

237.2 

ALF 

43.75 

Flight  time 

82.00 

ARRIVAL 

DATE 

FEB 

Z8  1969 

DISTANCE  167 

.223 

19.66  AZt  06.62  HCA  58.42 

SMA  96.08 

ECC 

.60474 

INC 

3.3786 

VI 

30.Z37 

-56.67  AZP  88.23  TAL  165.86 

TAP  224.27 

RCA 

37,98 

APO 

154,18 

V2 

35.Z59 

24.05  ETS  179.45  ZAE  136.87 

ETE  190.33 

ZAC 

73.59 

ETC 

164.68 

CLP 

24  .05 

OLA  12.02 

RAL  15.56 

RAD  6570.9 

VEL  17.134 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  R>  ASC 

3091 .61 

-27.32 

103.05 

278.80 

4970.66 

22.12 

217.66 

267.80 

2809.51 

-29.02 

82.56 

279.05 

4727.99 

23.74 

199.23 

267.22 

2552.66 

-33.55 

65.73 

279.73 

4557.60 

28.05 

184.60 

265.52 

100.00  7 10 

100.00  22  2 

110.00  8 32 

110.00  22  56 

differential  CORRECTIONS 

TOE  -.8425  TRA-2.0986  TC3  -.1567  BAU  .3650 
ROE  -.9733  RRA  .4540  RC3  -.0234  FAU  .01248 

FOE  .4691  FRA  .8823  FC3  -.0627  BSP  3101 

BOE  1.2873  BRA  2.1471  0C3  .1585  FSP  -94 

LAUNCH  DATE  DEC  8 1968 

HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  107.48  LAP  2.98  LOP  137.60 

RC  66.167  GL  5.35  GP  -.04 

Planetocentric  conic 

C3  158.050  VHL  12.572  OlA  12.75  RAL  16.35  I 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  UT 
90.00  5 4/J  2 3101.73  -27.23 

90.00  20  56  14  4930.93  21 .26 

100.00  7 7 58  2818.15  -28.94 

100.00  22  10  59  4689.74  22.88 

110.00  8 31  3 2558.17  -33.51 

IJC.OO  23  4 24  4522.49  27.20 

differential  corrections 
TOE  -.8449  TRA-2.1085  TC3  -.1638  BAU  .3504 

ROE  -.9353  RRA  .4308  RC3  -.0260  FAU  .01268 

FOE  -4070  FRA  .9117  FC3  -.0695  BSP  3309 

BOE  1 .2605  BRA  2.1521  BC3  .1650  FSP  -104 


2.94  VHP  21.589  DPA  -11.56  RAP  341,36  ECC  3.8350 


94.47 
210.02 
73.83 
191  .54 
54.54 
1 76 . 74 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

82.25 

6 34  39 

2491 .6 

-28.11 

71.86 

22  9 40 

4370.7 

19.44 

82.48 

7 57  25 

2209.5 

-29.75 

71 .28 

23  20  51 

4128.0 

20.97 

83.05 

9 15  15 

1952.7 

-34.15 

69.62 

24  12  25 

3957.6 

25.02 

9GT  1087.S  SGR 
RRT  -.0159 
see  1106.3  R23 
SGI  1087.2  SG2 


474.7  SG3  40.9 
.0129  RTF  -.7315 
.0015  R13  .7315 

474.7  THA  179.51 


ST 

463.0  SR 

429.2 

SS 

441.1 

CRT 

.7005  CRS 

.7865 

CST 

.9905 

LSA 

726.4  MSA 

255.5 

SSA 

15.1 

Eli 

582.5  El2 

243.5 

ALF 

41.91 

ARRIVAL 

DATE 

MAR 

2 1969 

flight  time  84.00 
DISTANCE  173.427 

VU  Zl.OlJ  ml  i8.8i  A7L  HCA  61.67  SMA  97.59  ECC  .59034  INC  3.3805  VI  X.ZJ7 

VP  33.312  CAP  '35.06  ATP  89.39  TAL  165.06  TAP  226.73  RCA  40.96  APO  154.23  V2  35.257 

ZAL  56.19  ZAP  22.63  ETS  1T9.54  ZAE  137.50  ETE  190.96  ZAC  75.36  ETC  164.91  CLP  22.63 


INJ  LONG 
103.70 
215.07 
03.19 
196.72 
64.15 
102.23 


VCL  16.715 

PTH  2.90 

VHP  20.759  OPA  -10.08 

RAP  343.09 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

278.79 

01.90 

6 31  44 

2501.7 

-28.07 

267.40 

70.84 

22  10  25 

4330.9 

18.45 

279.06 

82.15 

7 54  56 

2210.2 

-29.72 

266.78 

70.22 

23  29  9 

4009.7 

19.90 

279.77 

82.00 

9 13  41 

1958.2 

-34.14 

264.99 

60.45 

24  19  46 

3922.5 

24.03 

95.21 
207.52 
74.47 
109.12 
54.97 
1 74 . 50 


HIO-COU(«  reCUTION  ACCURACY 
SGT  1135.2  SGR  475.9  SG3  44.2 

RRT  -.0135  RRT  .0105  RTF  -.7467 

SGB  1230.9  R23  .0017  R13  .7467 

SGI  1135.2  SG2  475.9  THA  179.61 


ST 

485.6 

SR 

430.5 

SS 

459.5 

CRT 

.6999 

CRS 

.7878 

CST 

.9902 

LSA 

751.5 

MSA 

259.3 

SSA 

15.2 

ELI 

599.2 

EL2 

249.2 

ALF 

40.11 

421 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968*69  > 


LAUNCH  OATC  DEC  0 J900  FLIGHT  TIME  06. DO  ARRIVAL  CATE  MAR  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  179.705 


RL  147.35 

LAL 

-.00 

LOL  75.97 

VL  21.490 

CAL  17.99 

ATL  06.62  HCA 

64.91 

SMA 

99.10 

ECC  .55661 

INC 

3.3023 

VI 

30.237 

RP  107.49 

LAP 

3.06 

LOP  140.05 

VP  33.610 

CAP  -33.51 

ATP  00.56 

TAL 

164.29 

TAP 

229.20 

RCA  43.94 

APO 

154.26 

V2 

35,256 

RC  64.161 

CL 

5.75 

CP  -.04 

TAL  55.27 

TAP  21.23 

ETS  179.64 

TAE 

130.24 

ETE 

191.63 

TAC  77.14 

ETC 

165.14 

CLP 

21.23 

planetocentric  conic 

C3  145.052 

VHL 

12.044 

OLA  13.40 

RAL  17.09 

RAO  6570.6 

VEL  16.321 

PTH 

2.06 

VHP 

19.956 

OPA  -10.10 

RAP 

344.03 

ECC 

3.3072 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  A$C 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN, 

1 2 LAT 

INJ 

2 LONG 

1 

90.00 

5 

36  42 

3111.31 

-27.13 

104.46 

270.60 

01 ,57 

6 

20  33 

2511  .3 

■20.02 

95.91 

1 

90.00 

21 

5 30 

4090.54 

20.33 

212.47 

266.95 

69.05 

22  27  0 

4290.5 

17,40 

205 ,02 

i 

100.00 

7 

5 6 

2026.20 

-20.06 

03.70 

270.96 

01 .05 

7 

52  12 

2226.2 

•29.69 

75.07 

: 

100.00 

22 

19  46 

4650.00 

21.97 

194.19 

266.30 

69.20 

23 

37  17 

4050.9 

10.94 

106.70 

110.00 

0 

29  13 

2563,01 

-33.47 

64.52 

279.70 

02.59 

9 

11  56 

1963.0 

■34.13 

55.34 

110.00 

23 

12  9 

4406.03 

26.20 

179.06 

264.41 

67.31 

24 

26  56 

3006.0 

22.90 

172.26 

t 

DIFFERENTIAL  ORRECTIONS  MID-COURSE  EXECUTION  ACCORACr  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0502 

TRA- 

-2.1190 

TC3 

-.1713  6AU 

.3560 

SCT 

1107.1  SCR 

476.5 

SC3 

47.7 

ST 

510.4 

SR 

431  .2 

SS 

476.0 

i 

ROE 

-.0976 

RRA 

.4077 

RC3 

-.0207  FAU 

.01291 

RRT 

-.0099  RRT 

.0075 

RTF 

'.7610 

CRT 

.7003 

CRS 

.7093 

CST 

.9900 

s 

FOE 

.5060 

FRA 

.9422 

FC3 

-.0770 

3460 

SCO 

1279,1  R23 

.0014 

R13 

.7610 

LSA 

770.0 

MSA 

262,4 

SSA 

15.4 

1 

60E 

1 .2363 

BRA 

2.1506 

BC3 

.1737  rsp 

-113 

SCI 

1107. J SC2 

476.3 

THA 

179.73 

ELI 

617.9 

EL2 

254.3 

alf 

30.20 

■ 

LAUNCH 

DATE  OEC 

0 I960 

FLICHT  TIME 

BB.00 

ARRIVAL 

DATE 

MAR 

6 1969 

HELIOCENTRIC  CCNIC  DISTANCE  IS6.09S 


RL  147.35 

LAL  -.00 

LOL  75.97 

VL  21 .954 

CAL  17.21 

ATL  06.62  HCA  60.16 

SMA  100.50 

ECC  .53361 

INC  3-3040 

VI 

30.237 

- 

RP  107.50 

LAP  3. 14 

LOP  144.10 

VP  33.900  CAP  -32.03  ATP  00.74 

TAL  163.54 

TAP  231.70 

RCA  46.91 

APO  154.26 

V2 

35.253 

RC  62.196 

CL  6.16 

CP  -.04 

TAL  54.41 

TAP  19.04 

ETS  179.74 

TAC  139.09 

ETE  192.36 

TAC  70.94 

ETC  165.35 

CLP 

19-04 

PLANETOCENTRIC  CONK 

C3  133.162 

VHL  J 1.540 

DLA  14.20 

RAL  17.79  RAO  6970.4 

VEL  19,993 

PTH  2.02 

VHP  19.177 

OPA  -9.40 

RAP  346.57 

ECC 

3.1915 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 33  6 

3120.40 

-27.04 

109.11 

270.46 

01.26 

6 25  6 

2520.4 

-27,97 

96.57 

90.00 

21  14  37 

4049.46 

19.35 

209.06 

266.46 

60.91 

22  35  26 

4249.5 

16.31 

202.50 

100.00 

7 2 0 

2033.71 

-20.79 

04.32 

270.76 

01.50 

7 49  13 

2233.7 

-29-65 

75.62 

100.00 

22  26  24 

4611.30 

20.99 

191.67 

265.77 

68.21 

23  45  16 

4011.4 

17.05 

104.20 

- 

110.00 

0 27  9 

2567.23 

-33.43 

64.09 

279.93 

02.40 

9 9 57 

1967.2 

-34.12 

55.67 

110.00 

23  19  44 

4450.63 

25.31 

177.90 

263.00 

66.22 

24  33  54 

3050.6 

21 .00 

170.03 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0532 

TRA-2.1275 

TC3  -.1779  0AU  .3217 

SCT  1239.0  SCR  ^ 

476.0  SC3 

51.5 

ST  535.2 

SR  431.2 

SS 

490.5 

- 

ROE  -.0602 

RRA  .3040 

RC3  -.0317  FAU  .Dl3l7 

RRT 

,0064  RRF 

.0043  RTF  - 

.7749 

CRT  .7004 

CRS  .7910 

CST 

.9097 

■ 

FOE  .5257 

FRA  .9734 

FC5  -.0056  BSP  3674 

SC0  1327.3  «3 

.0016  813 

.7749 

LSA  006.5 

MSA  265.1 

SSA 

15.5 

i 

60C  1.2116 

BRA  2.1610 

BC3  .1007 

FSP  -124 

SCI  1239.0  SC2  < 

476.0  THA  179.03 

EL)  636.0 

EL2  250.7 

alf 

36.56 

i 

LAUNCH  DATE  DEC  0 1960 

flight  time  I 

90.00 

ARRIVAL  DATE 

MAR 

6 1969 

HELIOCENTRIC  CONIC 

DISTANCE  192.463 

I 

RL  147,35 

LAL  -.00 

LOL  75.97 

VL  22.301 

gal  16.46 

ATL  06.61 

HCA  7J.4I 

SMA  102.05 

ECC  .51135 

INC  3.3056 

VI 

30.2  3 7 

RP  107.51 

LAP  3.21 

LOP  147.35 

VP  34.103 

GAP  -30.62 

ATP  00.92 

TAL  162.01 

TAP  234.22 

RCA  49.07 

APO  154.23 

V2 

35.250 

— 

RC  60.270 

CL  6.50 

CP  -.04 

TAl  53.60 

TAP  10.45 

ETS  179.04 

TAE  140.05 

ETE  193.15 

TAC  00.74 

ETC  165.54 

CLP 

10.45 

Planetocentric  conic 

C3  122.204 

VHL  11  .050 

CLA  14.92 

RAL  18.43 

RAO  6570.3 

VEL  15.600 

PTH  2.70 

VHP  10.422 

OPA  -0.75 

RAP  340.31 

ECC 

3.0125 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

- 

90.00 

5 29  13 

3129.00 

-26.95 

105.73 

270.19 

00.96 

6 21  22 

2529.1 

-27.92 

97.20 

_ 

90.00 

21  23  37 

4007.67 

10.30 

207.23 

265.92 

60.01 

22  43  45 

4207.7 

15.16 

199.97 

— 

100.00 

6 50  37 

2040.74 

-20.72 

04.03 

270.46 

01.32 

7 45  50 

2240.7 

-29.62 

76.14 

100.00 

22  36  54 

4571 .24 

19.95 

109.13 

265.20 

67.27 

23  53  5 

3971 .2 

16.70 

101 .05 

110.00 

0 24  52 

2570.00 

-33.39 

65.13 

279.29 

02.24 

9 7 43 

1970.9 

-34.11 

55.96 

110.00 

23  27  0 

4413.07 

24.20 

175.14 

265.14 

65.17 

24  40  42 

3013.9 

20.73 

167.00 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TDE  -.0560 

TRA-2.1334 

TC3 

-.1041 

BAU 

.3063 

SCT 

1292.0  SCR 

474.9 

SG3  55.7 

ST 

561.2  SR 

430.5 

SS 

519. 1 

ROE  -.0231 

RRA  . 3621 

RC3 

-.0340 

FAU 

.01347 

RRT 

-.0024  RRF 

.0005 

RTF  -.7000 

CRT 

.7010  CRS 

.7929 

CST 

.9095 

FOE  - 5464 

FRA  1.0055 

FC3 

-.0953 

esp 

3009 

see 

1377.3  R23 

.0017 

R15  .7000 

LSA 

835.5  MSA 

267.1 

SSA 

15.6 

BOE  1.1001 

BRA  2.1639 

8C3 

.1074 

FSP 

-136 

SCI 

1292.0  SC2 

474.9 

THA  179.94 

ELI 

656.9  EL2 

262.3 

alf 

34.52 

LAUNCH  DATE  1 

DEC  0 1960 

FLICHT  TIME 

92.00 

arrival 

DATE 

MAR 

10  1969 

HELIOCENTRIC  CONIC  DISTANCE  196,932 

RL  147.35  LAL  -.00  LOL  75.97  VL  22 ,7$t  CAL  15.74  A7L  06.61  KCA  74.65  SNA  103.49  ECC  .40907  INC  3.307?  vi  30.237 

RP  107.52  LAP  3.27  LOP  150.60  VP  34.44?  CAP  -29.25  ATP  09.10  TAL  162.12  TAP  236.77  RCA  52.79  APO  154.10  V2  35.246 

RC  50.412  CL  7,02  CP  -.05  TAL  52.05  TAP  I7.«l  £TS  179.03  TAE  141.14  ETE  194,01  TAC  02.56  ETC  165.7?  ClP  17.00 

planetocentric  conic 


C3  112.332 

VHL 

10.599 

OLA  15.62  RAL  19.02  RAO  6570, 

1 VEL  15.206 

PTH  2.74 

VHP 

17 

.691 

OPA  -0 .02 

RAP 

350.05 

ECC 

2.0407 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 

25  2 

3137.43 

-26.06 

106.32 

277.73 

00.67 

6 

17 

20 

2537.4 

■27.07 

97.00 

90.00 

21 

32  30 

4765.14 

17.20 

204.60 

269.34 

67.19 

22 

51 

56 

4165.1 

13.95 

197.43 

100-00 

6 

54  59 

2047.37 

-20.65 

05.31 

270.09 

01.07 

7 

42 

26 

2247.4 

■29.50 

76.63 

100-00 

22 

45  15 

4530.43 

10.06 

106.60 

264.99 

66.37 

24 

0 

45 

3930.4 

15.51 

179.41 

110.00 

0 

22  21 

2574.01 

-33.37 

65.37 

270.07 

02.10 

9 

5 

15 

1974.0 

'34.10 

56.20 

110.00 

23 

34  22 

4376.56 

23,19 

172.79 

262.49 

64.16 

24 

47 

19 

3776.6 

19.53 

165.57 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.0605 

TRA- 

-2.1377 

TC3  -.1097 

BAU  .2906 

SCT 

1340.4  SCR 

473.0  SC3 

60,2 

ST  500.3 

SR 

429.0 

SS 

540.5 

ROE  -.7065 

RRA 

.3590 

RC3  -.0301 

FAU  .01300 

RRT 

.0022  ART  - 

.0037  RTF  - 

.0006 

CRT  .7021 

CRS 

.7950 

CST 

-9093 

FOE  .5604 

FRA 

1.0307 

FC3  -.1064 

BSP  4110 

see 

1420.9  R23  - 

.0017  R13  - 

.0006 

LSA  066.0 

MSA 

260-4 

SSA 

15.0 

BOE  1.1650 

BRA 

2.1646 

BC3  .1935 

FSP  -149 

SCI 

1340.4  SC2 

473.0  THA 

.05 

Eli  670.2 

EL2 

265.0 

ALF 

32.72 

422 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


LAUNCH  DATC  CEC  8 1 96B 

heliocentric  conic 

RL  147.35  LAL  - *00  LOL  75.97  VL  23.157 

RP  107.53  LAP  3.31  LOP  153.85'VP  34.667 

RC  56.605  CL  7.46  CP  -.05  7AL  52.15 
PLANE TOCENTRIC  CONIC 


flight  time  94.00 


arrival  cate  mar  12  1969 


DISTANCE  205.452 

CAL  15.05  A7L  66.61  HCA  77.90  SMA  104.90  ECC  .46917  INC  3.3667  VI  30.237 
CAP  -27.95  A7P  69.29  TAL  161.45  TAP  239.34  RCA  55.66  APO  154.11  V2  35.241 
7AP  15.71  ETS  160.02  7A£  142.35  ETE  194.95  7AC  64.36  ETC  165.69  ClP  15.7) 


90.00  5 20 

90.00  21  41 

100.00  6 51 

100.00  22  53 

110.00  6 19 

110.00  23  41 

differential  CORRECTIONS 
TOE  -.6671  TRA-2.1430  TC3  -.1957  BAU  .2761 
ROE  -.7505  RRA  .3176  RC3  -.0416  FAU  .01415 

FOE  .5921  fra  1.0736  FC3  -.1167  BSP  4270 

BOE  1.1466  BRA  2.1665  BC3  .2000  FSP  -162 

LAUNCH  DATE  DEC  6 1966 

heliocentric  conic 
RL  147.35  LAL  -.0 

RP  107.55  LAP  3.3 

RC  54.664  CL  7.9 

planetocentric  conic 


OLA  16.33 

RAL  19.56 

RAO  6570.0 

VEL  14.966 

PTH  2.  TO 

VHP 

16.962 

OPA  -7.26 

RAP  351.79 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

3145.55 

-26.77 

106.90 

277.21 

60.40 

6 

12  56 

2545.5 

-27.62 

4721 .85 

16.03 

201.96 

264.72 

66.34 

23 

0 0 

4121 .9 

12.70 

2653.69 

-26.56 

65.77 

277.55 

60.64 

7 

36  36 

2253.7 

-29.55 

4466.94 

17.71 

164.05 

263.94 

65.52 

24 

6 16 

3666.9 

14.26 

2576.69 

-33.34 

65.57 

278.39 

61.96 

9 

2 31 

1976.7 

-34.09 

4336.70 

22.05 

170.44 

261.72 

63.19 

24 

53  46 

3736.7 

16.26 

96.39 

194,67 

77,10 

176.96 

56.41 

163.34 


MIO-COURSC  EXECUTION  ACCURACV 
SCT  1406.2  SCR  470.2  SC3 
RRT  .0062  RRT  -.0066  RTF 
see  1464.7  R23  -.0013  R13 
SGI  1406.2  SC2  470.2  THA 

flight  TIME  96.00 

DISTANCE  212.020 


65.1 

ST 

616.1  SR 

426.9 

SS 

563.3 

.6123 

CRT 

.7042  CRS 

.7975 

CST 

.969? 

.6123 

LSA 

699.4  MSA 

269.0 

SSA 

15.9 

.16 

ELI 

702.2  EL2 

266.6 

alf 

30.67 

ARRIVAL  DATE  MAR  14  1969 


30.2  3 7 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 15  42 
21  50  2 

6 46  46 


6 16  32 
23  46  23 
DIFFERENTIAL  CORRECTIONS 
TOE  -.6716  TRA-2.1436  TC3  -.1999 
ROE  -.7150  RRA  .2963  RC3  -.0453 
FOE  .6170  FRA  1.1094  FC3  -.1329 
BOE  1.1273  BRA  2.1642  BC3  .2049 

LAUNCH  DATE  DEC  6 1968 
HELIOCENTRIC  CONIC 


LOL  75.97 

VL  23.509 

CAL  14.39 

AZL  66.61 

HCA 

61.14 

SMA 

106.26 

ECC  .44927 

INC 

3.3902 

LOP  157.10 

VP  34.916 

GAP  -26.69 

ATP  69.46 

TAL 

160.61 

TAP  241.95 

RCA  56.53 

APO 

154.03 

GP  -.05 

7AL  51.50 

ZAP  14.35 

ETS  160.10 

ZAC 

143.69  ETC 

195.96 

ZAC  66.20 

ETC 

166.04 

OLA  17.03  RAL  20.05 

RAO  6569.6 

VEL  14.705 

PTH 

2.66 

VHP 

16.295 

OPA  -6.53 

RAP 

353.53 

L-I  TIME 

INJ  LAT 

INJ  UMG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

3153.52 

-26.66 

107,47 

276.60 

60.13 

6 

6 16 

2553.5 

*27.77 

4677,79 

14.61 

199.30 

264.06 

65.59 

23 

6 0 

4077.6 

11.39 

2659.76 

-26.51 

66.21 

276.95 

60.62 

7 

34  26 

2259.6 

'29.51 

4446.79 

16.50 

161.51 

263.25 

64.72 

24 

15  44 

3646.6 

12.96 

2576.99 

-33.32 

65.75 

277.61 

61.66 

6 

59  31 

1979.0 

*34.06 

4300.32 

20.65 

166.11 

260.96 

62.26 

25 

0 3 

3700.3 

16.96 

RL 

147.35 

LAL 

-.00 

RP 

107.57 

LAP 

3.36 

RC 

53.197 

CL 

6.43 

Planetocentric  conic 

C3 

67.264 

VHL 

9.343 

LNCH  AZMTH 

LNCH  TIME 

90.00 

5 

10  31 

90.00 

21 

56  42 

MIO-COURSC  CICECUTION  ACCURACY 
BAU  .2600  SCT  1467.4  SCR  466.7  SC3  70.4 

FAU  .01457  RRT  ,0140  «RF  -.0142  RTF  -.6236 

BSP  4496  see  1539.9  R23  -.0013  R13  -.6236 

FSP  -176  SGI  1467.4  SG2  466.7  THA  .26 

flight  time  96.00 
DISTANCE  216.630 

23.839  CAL  13.75  A7L  66.61  HCA  64.39  SMA  I 


14.35 


96.97 
192.29 
77.55 
1 74 . 50 
56.59 
161 .12 

ORBIT  DETERMINATION  ACCURACV 


VL 

VP 


-.05 


100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6: 


6 42  14  2665.70 

23  9 40  4403.96 

6 13  14  2560.99 

23  55  9 4261.43 


RAL  20.46 
INJ  LAT 
-26.56 
13.53 
-26.45 
15.24 
-33.30 
19.60 


TC3 

-.2031 

BAU 

*2436 

RC3 

-.0491 

FAU 

.01503 

FC3 

-.1490 

BSP 

4725 

BC3 

.2069 

FSP 

-194 

LAUNCH  DATE  DEC  6 1966 

HELIOCENTRIC  CONIC 
RL  147.55  LAL  -.00  LOL  75.97 

RP  107.59  LAP  3.39  LOP  163.60 

RC  51.611  CL  6.93  CP  -.06 

PLANETOCENTRIC  CONIC 
C3  60.321  VHL  6.962  OLA  16.41 


VL  24.140 
VP  35.336 
7AL  50.39 


RAO  6569.7  VEL  14.444  PTH  2.62  VHP  15.629 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
106.03  275.69  79.66  6 3 13 

196.63  263.36  64,69  23  15  55 

66.64  276.26  60.40  7 30  0 

176.95  262.53  63.97  24  23  4 

65.90  277,15  61,79  8 56  15 

165.76  260.17  61.42  25  6 11 

MID-COURSE  EXECUTION  ACCURACT 
SCT  1526.3  SCR  462.4  SC3  76.2 
RRT  .0207  RRF  -.0203  RTF  -.8343 
3GB  1596.7  R23  -.0013  R13  -.6343 
SGI  1526.3  SG2  462.3  THA  .39 

flight  TIME  100.00 

DISTANCE  225.277 

CAL  13,15  A7L  66.61  HCA  67.63  SMA  106.93 

CAP  -24.31  ATP  69.66  TAL  159.63  TAP  247.25 

TAP  11.62  ETS  160.25  7AE  146.76  ETE  196.44 


ST 

647.6 

SR 

424.1 

SS 

566.7 

CRT 

.7063 

CRS 

.6001 

CST 

.9690 

LSA 

933.2 

MSA 

266.9 

SSA 

16.0 

ELI 

726.4 

EL2 

267.7 

alf 

29.15 

ARRIVAL 

CATE 

mar 

16  1969 

ECC 

.43017 

INC 

3.3916 

VI 

30.237 

RCA 

61  .33 

APO 

153.92 

V2 

35.229 

7AC 

66.02 

ETC 

166.16 

CLP 

12.96 

OPA 

-5.76 

RAP 

355.26 

ECC 

2.4365 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2561 .5 

- 

27.71 

99.54 

4033.0 
2265.7 

3604.0 

1961 .0 
3661 .4 


10.04 

-29.46 

11.62 

-34.06 

15.64 


169.69 

77.99 

172.04 

56.75 

156.91 


ORBIT  determination  ACCURACY 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

4 57 

3169.53 

-26,46 

106.60 

90.00 

22 

7 20 

4567.31 

12.20 

193.94 

100.00 

6 

37  20 

2671 .61 

-26.36 

67.06 

100.00 

23 

17  36 

4360.47 

13.92 

176.39 

110.00 

6 

9 39 

2562.77 

-33.26 

66.04 

110.00 

0 

5 44 

4222.07 

16.31 

163.47 

differential  corrections 
TOE  -.6615  TRA-2.1393  TC3  -.2049 
ROE  -.6460  RRA  .2547  RC3  -.0531 
FOE  .6724  FRA  J .1660  FC3  -.1675 
BOE  1.0929  BRA  2.1544  6C3  .2117 


RAL  20.66  RAO  6569.6  VEL  14,201  PTH  2.59  VHP  J4.964 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
275.10  79.59 

262.66  64.25 

275.46  60.19 

261.79  63.26 

276.39  ei,7l 

259.36  60.61 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .2273  SGT  1590.7  SCR  457.2  SC3 

FAU  .01554  RRT  .0260  RRF  -.0270  RTF 

BSP  4963  SGB  1655.1  R23  -.0012  R13 

FSP  -213  SGI  1590.7  SG2  457.0  THA 


ST 

€76.4 

SR 

420.5 

SS 

61 1 .4 

CRT 

.7089 

CRS 

.6030 

CST 

.9669 

LSA 

966.9 

MSA 

266.2 

SSA 

16.1 

ELI 

752.0 

EL2 

267.6 

AlF 

27.49 

ARRIVAL 

CATE 

MAR 

16  1969 

ECC 

.41167 

INC 

3.3930 

VI 

30.237 

RCA 

64.07 

APO 

153.60 

V2 

35.222 

ZAC 

69.64 

ETC 

166.30 

CLP 

11.62 

OPA 

-5.02 

RAP 

356.99 

ECC 

2.3219 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

5 57  46 

23  23  47 
7 25  11 

24  30  16 

6 52  42 

1 16  6 


2569.5 
3967.3 
2271  .6 

3760.5 

1962.6 
5622.1 


-27.65 

6.63 

-29.44 

10.23 

-34.07 

14.25 


100.13 
167.06 
76.42 
169.55 
56.69 
1 56 . TO 


ORBIT  DETERMINATION  ACCURACY 


62.6 

ST 

710.4 

SR 

416.2 

SS 

637,3 

0445 

CRT 

.7120 

CRS 

.8061 

CST 

.9666 

6445 

LSA 

1006.3 

MSA 

266.7 

SSA 

16.2 

.50 

ELI 

779.0 

El2 

266.5 

alf 

25.69 

423 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAIWCH  CATE  DEC  8 1968  FlICHT  TIME  102*00  ARRIVAL  CATE  MAR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  ?3l .956 

RL  147.35  LAL  -.00  LOt  75.97  VL  24.437  CAL  12.56  A7L  86.61  MCA  90.87  SMA  110.21  ECC  .39436  INC  3.3944  VI  30.237 

RP  107.61  LAP  3.39  LOP  166.84  VP  35.529  CAP  -23.19  A7P  90.05  TAl  159.09  TAP  249.95  RCA  66.74  APO  153.67  V2  35.215 

RC  50.116  Cl  9.45  CP  -.06  2Al  49.92  7AP  10.26  ETS  180.31  7AE  148.52  ETE  199.92  7AC  91.66  ETC  166.40  ClP  10.25 

PLANETOCENTRIC  CONIC 

C3  73.957  VHL  8.600  ClA  19.10  RAl  21.19  RAC  6569.4  VEL  13.975  PTH  2.55  VHP  14.358  OPA  -4.26  RAP  358.71  ECC  2.2172 


lnch  atmth 

LNCH  TIME 

L-I  tine 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  athth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 58  58 

3177.83 

-26.38 

109.18 

274.22 

79.32 

5 51  56 

2577.8 

-27.59 

100.73 

90.00 

22  15  57 

4S40.86 

10.81 

191.24 

261 .92 

63.67 

23  31  38 

3940.9 

7.18 

184  .43 

100.00 

6 32  4 

2877.60 

-28.31 

87.50 

274.62 

79.97 

7 20  2 

2277.6 

-29.40 

78.86 

100.00 

23  25  32 

4J16.32 

12.56 

173,83 

261 .02 

62.65 

24  37  28 

3716.3 

8.79 

167.06 

110.00 

8 5 47 

2584.42 

-33.27 

66.16 

275.55 

81.64 

8 48  51 

1984.4 

-34.06 

57.01 

110.00 

0 12  14 

4182.27 

16.96 

161,17 

258.52 

59.87 

I 21  57 

3582.3 

12.83 

154 ,49 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACr  OR0IT  DETERMINATION  ACCURACY 

TOE  -.8875  TRA-2.1342  TC3  -.2057  0AU  .2111  i^T  1654.9  SCR  451 .3  89.5  ST  744.0  SR  4H.l  SS  664.7 

ROE  -.6126  RRA  .2347  RC3  -.0572  FAU  .01610  RRT  .0364  ART  -.034$  RTF  -.8540  CRT  .7J58  CRS  .8096  CST  .9888 

FOE  .7035  fra  1.2272  FC3  -.1885  BSP  5194  SC6  1715.4  R23  -.0010  R13  -.8540  LSA  1046.1  MSA  264,4  SSA  16.2 

eOE  1.0784  BRA  2.147|  8C3  .2135  FSP  -233  SCI  1655.0  SC2  451 .0  THA  .61  ELI  807.9  EL2  264.4  AlF  24.36 

LAUNCH  DATE  OEC  8 1968  FlICHT  TIME  104.00  ARRIVAL  CATE  MAR  22  1969 

HELIOCENTRIC  CCNIC  DISTANCE  238.663 

RL  147.35  LAL  -.00  La  75.97  VL  24.707  CAL  12.01  A7L  86.60  HCA  94.11  SMA  111.44  ECC  .37765  INC  3,3959  VI  30.237 

RP  107.64  LAP  3.39  LOP  170.09  VP  35.707  CAP  -22.11  ATP  90.24  TAL  158.58  TAP  252.69  RCA  69.35  APO  153.52  V2  35.207 

RC  48.721  Cl  9.99  CP  -.06  TAL  49.50  TAP  8.89  ETS  180.34  TAE  150.40  ETE  201 .63  TAC  93.47  ETC  166.49  ClP  8.88 

PLAICTOCENTRIC  CONIC 

C3  68.J45  VHL  8.255  OLA  19.78  RAL  21.47  RAO  6569.3  VtL  13.766  PTH  2.5l  VHP  13*752  OP^A  -3.50  RAP  .42  ECC  2.1215 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 52  33 

3186.52 

-26.27 

109.80 

273.26 

79.03 

5 45  39 

2586.5 

-27.52 

lOJ .35 

90.00 

22  24  35 

4493.59 

9.37 

188.51 

261 .16 

63.16 

23  39  28 

3893.6 

5.69 

181  .76 

= 

100.00 

6 26  25 

2883.81 

-28.23 

87.94 

273.67 

79.75 

7 14  29 

2283.8 

-29.36 

79.32 

1 

100.00 

23  33  23 

4271 .53 

n .14 

171,25 

2W.23 

62.08 

24  44  35 

3671  .5 

7.32 

164.55 

= 

110.00 

8 1 36 

2586.02 

-33*2i 

66.29 

274.63 

81.57 

8 44  42 

1986.0 

-34.06 

57.14 

- 

110.00 

0 18  37 

4142.09 

15.57 

158.88 

257.67 

59.18 

1 27  39 

3542.1 

11.37 

152.29 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8935  TRA-2.l26t  TO  -.2045  6AU  ,1945  SCt  1720.3  SCR  444.5  SC3  97.1  ST  778.6  SR  405.4  SS  693.7 

ROC  -.5800  RRA  .2154  RC3  -.0614  FAU  .01673  RRT  .0454  RRf  -.0429  RTF  -.8631  CRT  .7201  CRS  .8134'  CST  ,9888 

FDE  .7370  FRA  1 .2705  FC3  -.2126  BSP  5431  SCB  1776.8  R23  -.0009  R13  -.8631  LSA  1087.7  MSA  261.5  SSA  16.3 

80E  1.0653  BRA  2.1376  6C3  .2135  FSP  -256  SCI  1720.4  SC2  444.0  THA  .72  ELI  838.0  EL2  261.4  AlF  22,91 


LAUNCH  DATE  DEC  8 1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  MAR  24  J969 


HELIOCENTRIC  CONIC  DISTANCE  245,393 


RL  147.35 

LAL 

-.00 

La  75.97 

VL  24 . 960 

CAL  11.47 

ATL  06.60 

HCA  97.34 

SMA  112.62 

ECC  .36172 

INC 

3.3973 

VI 

30-237 

RP  107.66 

LAP 

3.^ 

LOP  173.33 

VP  35 .874 

CAP  -21.06 

ATP  90.43 

TAL  158.12 

TAP  255 

.46 

RCA  71 .89 

APO 

153.36 

V2 

35.f98 

RC  47.437 

CL 

10.54 

CP  -.07 

TAL  49.14 

TAP  7.51 

ETS  180.35 

TAE  152.41 

ETE  203.62 

TAC  95.28 

ETC 

166.57 

CLP 

7.5J 

PLANETOCENTRIC  CONIC 

C3  62.837 

VHL 

7.927 

OLA  20.46 

RAL  21.70 

RAD  6569.2 

VEL  13.572 

PTH  2.48 

VHP  13. 

165 

DPA  -2.74 

RAP 

2.12 

ECC 

2.0341 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

45  39 

3195.78 

-26.15 

110.45 

272.22 

78.73 

5 38 

55 

2595.8 

- 

27.44 

102.02 

90.00 

22 

33  15 

4445.46 

7.88 

185.76 

260.39 

62.71 

23  47 

20 

3845.5 

4.16 

179.05 

100.00 

6 

20  22 

2890.36 

-28.15 

88.41 

272.66 

79.51 

7 8 

33 

2290.4 

' 

29.31 

79.80 

100.00 

23 

41  13 

4226.11 

9.68 

168.67 

259^.42 

61  .58 

24  51 

39 

3626.1 

5.81 

162.02 

110.00 

7 

57  7 

2587.67 

-33.23 

66.4] 

273.64 

81 .49 

8 40 

15 

1987.7 

- 

’34.05 

57.27 

110.00 

0 

24  53 

4101 .56 

14.15 

156.60 

256.80 

58.55 

1 33 

15 

3501  .6 

9.88 

150.10 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.8999 

TRA' 

'2.1168 

TC3  -.2015 

BAU  .1780 

SCT  1786,6  SCR 

436.9  SC3 

105.4 

ST  814.3 

SR 

398.9 

SS 

724.3 

ROE  -.5483 

RRA 

.1967 

RC3  -.0657 

FAU  .01744 

RRT  , 

,0554  RRT  - 

.0522  RTF  - 

.8717 

CRT  .7249 

CRS 

,8175 

CST 

.9888 

FOE  .7734 

FRA 

1.3162  FC3  -.2402  BSP  5678 

see  1839.2  R23  - 

.0008  R13  - 

.8717 

LSA  1131.4 

MSA 

257.9 

SSA 

16.3 

BOE. 1.0537 

BRA 

2.1259 

BC3  .2119 

FSP  -280 

SCI  1706.7  SC2 

436.2  THA 

.83 

Eli  869.5 

El2 

257.3 

AlF 

21  .53 

LAUNCH  DATE  OEC  8 1 968  FLIGHT  TIME  108 .1X1  ARRIVAL  CATE  MAR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  252.143 

RL  147.35  LAL  -.00  La  75.97  VL  25.197  CAL  10.96  A2L  86.60  HCA  100.58  SMA  113.77  ECC  .34656  INC  3.3987  VI  30.237 

RP  107.69  LAP  3.34  LOP  176.57  VP  36.030  CAP  -20.05  ATP  90.62  TAL  157.69  TAP  258.27  RCA  74.34  APO  153.20  V2  35.189 

RC  46.274  Cl  11.10  CP  -.07  TAl  40.54  TAP  6.12  ETS  180.30  TAE  154.54  ETE  205,98  TAC  97.07  ETC  166.63  CLP  6.12 

PLANETOCENTRIC  CCNIC 


C3  57.994 

VHL 

7.615 

OLA  21.13 

RAL  21.87  RAO  6569. 

.1  VEL  13.392  PTH  2.45 

VHP  12.596 

DPA  -1.98 

RAP  3.80 

ECC 

1 .9544 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

38  16 

3205.77 

-26.01 

111.15 

271,11 

78.40 

5 31 

42 

2605.8 

-27.35 

102.74 

90.00 

22 

42  0 

4396.45 

6.34 

182.98 

259.60 

62.34 

23  55 

16 

3796.4 

2.58 

176.31 

100.00 

6 

13  57 

2897.39 

-20.06 

88.90 

271.57 

79.26 

7 2 

15 

2297.4 

-29.26 

80.30 

100.00 

23 

49  3 

4180.07 

8.J0 

166.08 

258.60 

61.15 

24  58 

43 

3580.1 

4.27 

159.40 

110.00 

7 

52  J9 

2589.40 

-33.21 

66.55 

272.59 

81.41 

0 35 

29 

1989.5 

-34.04 

57.41 

110.00 

0 

31  3 

4060.74 

12.60 

154.35 

255.91 

57,99 

1 30 

44 

3460.7 

8.36 

147.91 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9069 

TRA* 

'2.1049 

TC3  -.1963  BAU  .1616 

SCT 

1854. 1 SCR 

428.5  SC3 

114.5 

ST  051.5 

SR  591.7 

SS 

756.8 

ROE  -.5174 

RRA 

.1T06  RC3  -.0699  FAU  *01821 

RRT 

.0665  RRF 

-.0624  RTF  - 

.0790 

CRT  .7304 

CRS  *8219 

CST 

.9889 

FOE  .8132 

FRA 

1.364a 

FC3  -.2719  BSP  5923 

SCB 

1903.0  R23 

-.0006  R13  - 

.0796 

LSA  1177. 6 

MSA  253.6 

SSA 

16.4 

BOE  1 .0441 

BRA 

2.1125 

BC3  .2004 

FSP  -307 

SCI 

1854.3  SC2 

427.5  THA 

.93 

ELI  902.7 

El2  252.4 

ALF 

20.22 

424 


Hill  hill  III  11.1 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  CEC  B 1968 

HELIOCCNTRK  CONIC 
RL  J47.35  LAL  -.00  LOL  75.97 

RP  J07.7^  lap  3.30  UOP  179.81 

RC  45.^44  OL  11.68  CP  -.07 

puanetocentric  conic 
C3  53.576  VHt  7.3^  ClA  21.81 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

90.00 

4 

30 

19 

3216.73 

-25.86 

11 1.91 

90.00 

22 

50 

52 

4346.50 

4.75 

180.17 

100.00 

6 

6 

59 

2905.05 

-27.97 

89.46 

100.00 

0 

0 

50 

4133.41 

6.64 

163.47 

110.00 

7 

47 

12 

2591  .53 

-33.19 

66.71 

110.00 

0 

37 

6 

4019.69 

11  .19 

152.10 

OirFERENTIAL  CORRCCTIONS 
TOe  -.9148  TRA-2.0909 
ROC  -.4875  RRA  .1613 
FOC  .8569  FRA  1.4165 
eOC  1.0366  BRA  2.097J 

LAUNCH  OATC  DEC  8 1968 

HELIOCENTRIC  CONIC 


flight  time  110.00 

distance  258.908 

VL  25.417  CAL  10.47  A7L  86.60  MCA  103.81  SNA  114.87 

VP  36.175  CAP  -19.08  A2P  90.BI  TAL  157.30  TaP  261.11 

ZAL  48.59  ZAP  4.72  ETS  180.15  ZAE  156.75  £TE  208.84 

RAl  21.98  RAO  6568.9  VEL  13.226  PTH  2.A2  VHP  12.045 

INJ  RT  ASC  INJ  AZHTH  INJ  TINE 
269.93  78.04  5 23  56 

258.80  62.05  24  3 19 

270.41  78.99  6 55  24 

257.77  60.79  1 9 43 

271.47  81.32  8 30  23 

255.01  57.49  1 44  6 

MIO-COURSC  EXECUTION  ACCURACV 

124.6 


arrival  cate  mar  28  1969 


ECC  .33216  INC  3.4002  30.237 
RCA  76.71  APO  153.02  V2  35.179 
ZAC  90.85  ETC  166.67  ClP  4.72 

DPA  -1.23  RAP  5.47  ECC  1.8817 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


2616.7 
3746.5 
2305.0 

3533.4 

1991 .5 

3419.7 


-27.25 
.97 
-29.20 
2.69 
-34 ,04 
6.83 


103.52 

173.52 
80.88 

156.91 

57.57 

145.73 


ORBIT  determination  ACCURACV 


TC3 

-.1890 

6AU 

.1454 

SCT 

1922.7  SCR 

419.4  SC3 

RC3 

-.0741 

FAU 

.01907 

RRT 

.0788  RRT 

-.0737  RTF 

FC3 

-.3082 

BSP 

6166 

see 

1967.9  R23 

-.0003  R13 

P^3 

.2030 

FSP 

-337 

SCI 

1923.0  SC2 

418.0  THA 

.8875 

1.03 


RL  147.35 

LAL 

-.00 

RP  107.75 

LAP 

3.25 

RC  44.357 

CL 

12.28 

Plane TOCENTRIC  conic 

C3  49.550 

VHL 

7.039 

LNCH  AZMTH 

LNCH  TIME 

90.00 

4 

21  47 

90.00 

22 

59  55 

100.00 

5 

59  35 

100.00 

0 

8 44 

110.00 

7 

41  44 

MO.OO 

0 

43  4 

flight  time  112.00 
DISTANCE  265.685 

75.97  VL  25.623  CAL  10.00  A7U  86.60  MCA  1 

183.05  VP  36.311  CAP  -18.14  AZP  91 .00  TAL  1 

-.08  ZAL  48.40  ZAP  3.30  ETS  179.77  ZAE  1 

RAL  22.05  RAO  6568.8  VEL  15.073  PTH 


ST 

890.2 

SR 

383.8 

SS 

791  .5 

CRT 

.7367 

CRS 

.8267 

CST 

.9891 

LSA 

1226.5 

MSA 

248.6 

SSA 

16.4 

ELI 

937.6 

El2 

246.4 

alf 

18.90 

ARRIVAL 

CATE 

mar 

30  1969 

ECC 

.31849 

INC 

3.4017 

VI 

30.237 

RCA 

79.00 

APO 

152.84 

V2 

35-169 

ZAC 

100.61 

ETC 

; 66 . 70 

ClP 

3.30 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

3228.87 

-25.69 

112.76 

268.69 

77.65 

4^95.53 

3.12 

177.31 

258.00 

61.84 

2913.50 

-27.85 

90.07 

269.20 

78.69 

4086.13 

5.06 

160.85 

256.93 

60.50 

2593.92 

-33.17 

66.89 

270.29 

81.22 

3978.47 

9.68 

149.87 

254.11 

57.05 

2.39  VHP  11.512  DPA  -.48  RAP 
INJ  time  PO  CST  TIM  INJ 


7.13  ECC  1 .8155 
2 LAT  INJ  2 LONG 


5 15  36 
24  11  30 

6 48  9 

1 16  50 
8 24  58 
1 49  22 


2628.9 

3695.5 

2313.5 
3486.1 

1993.9 

3378.5 


-27.13 
-.67 
-29.13 
1 .09 
-34.03 
5.27 


104.39 
170.68 
81  .50 
154 .31 
57.75 
143.56 


differential  CORRECTIONS 
TOC  -.9229  TRA-2.0748  TC3  -.1791 
ROE  -.4586  RRA  .1447  RC3  -.0782 
FOE  .9049  FRA  1.4718  FC3  -.3499 
60E  1.0306  BRA  2.0798  6C3  .1954 

LAUNCH  DATE  DEC  8 1968 


BAU  .1294 
FAU  .02003 
BSP  6406 
FSP  -370 


heliocentric  CONIC 


MIO-COURSC  EXECUTION  ACCURACV 
SCT  1991.9  SCR  409.5  SC3  135.7 

RRT  .0922  RRF  -.0861  RTF  -.8946 

see  2033.6  R23  -.0001  R13  -.8947 

SCI  1992.3  SC2  407.7  THA  1.13 

FLICHT  TIME  114.00 
DISTANCE  272.470 


ORBIT  DETERMINATION  ACCURACT 


RL 

147.35 

LAL 

-.00 

RP 

107.79 

LAP 

3.19 

RC 

43.625 

GL 

12.89 

PLANE TOCENTRIC  ( 

CCNIC 

75.97  VL  25.815  GAL  9.56  AZL 

186.28  VP  36.436  GAP  -17.23  AZP 

-.09  ZAL  48.27  ZAP  1.87  ETS 


C3  45.883  VHL  6.774  OLA  23.14  RAL  22.06  RAD  6568.7 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 12  35 

3242.47 

-25,49 

113.71 

90.00 

23  9 12 

4^43.44 

1 .44 

174.40 

100.00 

5 51  41 

2922 .92 

-27.73 

90.74 

100.00 

0 16  43 

4038.21 

3.45 

158.21 

110.00 

7 35  57 

2596.75 

-33.14 

67.10 

110.00 

0 48  57 

3937.15 

8.14 

147.66 

VEL  12.932  PTH  2.36  VHP  10.996 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


77.22 

61.72 

78.36 

60.29 

81.09 

56.68 


differential  CORRECTIONS 
TOE  -.9316  TRA-2.C 
ROE  -.4306  RRA  .j 
FOE  .9576  FRA  1.5310  FC3 
BOe  1.0263  BRA  2.0602  BC3 

LAUNCH  DATE  OEC  8 1968 


HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  107.82  LAP  3.12  LOP  189.52 

RC  43.055  CL  13.51  OP  -.09 

Plane TocENTRic  conic 


TC3 

-.1659 

BAU 

.1136 

SCT 

2061 .2 

SCR 

398.9  SC3 

RC3 

-.0821 

FAU 

.02109 

RRT 

.1068 

RRF 

-.0998  RTF 

FC3 

-.3979 

BSP 

665^ 

see  2099.4 

R23 

.0002  RJ3 

BC3 

.1851 

FSP 

-407 

SCI 

2061.6 

SC2 

396.5  THA 

267.39 

257.20 
267.93 
256.08 
269.07 

253.20 

MIO-COURSC  EXECUTION  ACCURACY 

147.9 
.9015 
-.9015 
1.23 

flight  TIME  116.00 


5 6 38 

24  19  55 

6 40  24 

1 24  1 

8 19  13 
1 54  34 


ST  930.0 

SR 

375.2 

SS 

828.6 

CRT  .7435 

CRS 

.8318 

CST 

.9892 

LSA  1277.9 

MSA 

243.  J 

SSA 

16.4 

Eli  973.8 

El2 

239.7 

ALF 

17.81 

ARRIVAL 

DATE 

APR 

1 1969 

ECC  .30555 

INC 

3.4033 

VI 

30.237 

RCA  81.20 

APO 

152.66 

V2 

35.158 

ZAC  102.34 

ETC 

166.71 

CLP 

1 .86 

OPA  .26 

RAP 

8.76 

ECC 

1 .7551 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2642.5 

- 

26.99 

105.36 

3643.4 

-2.35 

167.78 

2322.9 

- 

29.05 

82.19 

3438.2 

-.53 

151  .68 

1996.8 

- 

34.01 

57.97 

3337.1 

3.70 

141  .39 

ORBIT  DETERMINATION  ACCURACY 

ST  971.1 

SR 

366.0 

SS 

868.1 

CRT  .7509 

CRS 

.8372 

CST 

.9894 

LSA  1331.9 

MSA 

237.1 

SSA 

16.4 

ELI  1011.5 

EL2 

232.0 

alf 

16.71 

ARRIVAL  CATE  APR  3 1969 


VL  25.994 
VP  36.552 
ZAL  48.19 


DISTANCE  279.261 

CAL  9.13  A7L  86.60  HCA  113.51  SHA  117.89  ECC  .29331  INC  5.4050  VI  30.237 

GAP  -16.36  AZP  91.36  TAL  156.37  TAP  269.87  RCA  83.31  APO  152-47  V2  35.147 

ZAP  .41  ETS  168.33  ZAC  163.62  ETE  222.45  ZAC  104.06  ETC  166.70  ClP  .40 


C3  42.545 

VHL  6.523 

OLA  23.79  RAL  22.02 

RAO  6568.6 

VEL  12.803 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UMC 

INJ  RT  ASC 

90.00 

4 2 39 

3257.86 

-25.25 

114.77 

266.02 

90.00 

23  18  48 

4190.04 

-.28 

171,43 

256.41 

100.00 

5 43  15 

2933.50 

-27.58 

91.49 

266.61 

100.00 

0 24  49 

3989.64 

1.80 

155.54 

255.24 

110.00 

7 29  49 

2600.11 

-33.10 

67.36 

267.80 

110.00 

0 54  45 

3895.78 

6.58 

145.47 

252.28 

PTH  2.33  VHP  10.496 
INJ  AZMTH  INJ  TIME 


OPA  .98  RAP  10.38  ECC  1-7002 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


76.74 

61.68 

77.99 

60.16 

80.95 

56.38 


4 56  57 
24  28  38 
6 32  8 
1 31  19 
8 13  9 
1 59  41 


DIFFERENTIAL  CORRECTIONS 
TDE  -.9452  TRA-2.0372  TC3  -.1555  BAU  .1011 

ROE  -.4037  RRA  .1137  RC3  -.0859  FAU  .02227 

FOE  1.0160  FRA  1.5948  FC3  -.4532  BSP  6^7 

BOE  1.0278  BRA  2.0404  BC3  .1777  FSP  -447 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2134.4  SCR  387.6  SC3  161.4 

RRT  .1252  RRF  -.1148  RTF  -.9067 

see  2169.3  R23  .0026  R13  -.9067 

SCI  2134.9  SC2  384.5  THA  1.35 


2657.9  -26.83  106.46 

3590.0  -4.07  164.79 

2333.5  -28.96  82-96 

3389.6  -2.18  149.02 

2000-1  -34.00  58.23 

3295.8  2.12  139.22 

ORBIT  DETERMINATION  ACCURACY 
$T  1016.7  SR  356.2  SS  910.4 

CRT  .7601  CRS  .8430  CST  .9900 

LSA  1391.5  MSA  230.0  SSA  16.5 

ELI  1053.9  EL2  223.3  AlF  15.63 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  DEC  8 1968 


FlIOHT  time  118-00 


arrival  cate  APR  5 1969 


heliocentric  conic 

RL  U7.35  LAL  --00  LOL  75.97  VL  26.161 

RP  107,86  LAP  3-04  LOP  192-75  VP  36.660 

RC  42.657  CL  14.15  CP  -.10  7Al  48.17 

PLANE TOCENTRIC  CONIC 


DISTANCE  286.053 

GAL  8.73  A7L  86.59  HCA  116.73  5MA  118.81  ECC  .28176  INC  3.4067  VI  50.237 

CAP  -15.51  A7P  91.53  TAL  156.14  TAP  272.87  RCA  85.33  APO  152.29  V2  55.135 

7AP  1.09  ETS  6.74  7A£  165.76  ETE  229.88  7AC  105.74  ETC  166.69  ClP  -1.09 


C3  39.510 

VHL  6.286 

CLA  24.45 

RAL  21 .92 

RAD  6568.5 

VEL  12.684 

PTH  2.30 

VHP  10.013 

DPA  1.69 

RAP  11.96 

ECC  1 .6502 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 51  52 

3275.46 

-24.97 

115.98 

264,61 

76.19 

4 46  27 

2675.5 

-26.62 

107.71 

90,00 

23  28  51 

4135.07 

-2.06 

168.36 

255,63 

61.75 

24  37  46 

3535.1 

'5.82 

161 .70 

: 

100.00 

5 34  13 

2945.44 

-27.41 

92.34 

265.24 

77.58 

6 23  19 

2345.4 

-28.84 

83.83 

100.00 

0 33  6 

3940.33 

.13 

152.83 

254.41 

60.11 

1 38  47 

3340.3 

-3.8/ 

146.31 

110.00 

7 23  20 

2604 .08 

-33.06 

67.66 

266.49 

80.77 

8 6 44 

2004.1 

-33. T8 

58.54 

110.00 

1 0 29 

3854.45 

5.02 

143.29 

251.37 

56.14 

2 4 44 

3254.4 

.54 

» 57.07 

differential  corrections 
TOE  -.9499  TRA-2.D124  TC3  -.1301 

ROE  -.3777  RRA  .0995  RC3  -.0890 

FOE  1.0807  FRA  1.6637  FC3  -.5169 

BOE  1.0222  BRA  2.0149  8C3  .1576 

LAUNCH  DATE  DEC  8 1968 

HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  107.89  LAP  2.95  LOP  195.97 

RC  42.436  CL  14.79  CP  -.11 

PLAfCTOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .0832  set  2199.2  SCR  3T5.4  SC3  176.4 

FAU  .02359  RRT  .|40l  RRT  -.1311  RTF  -.9139 

BSP  7141  see  2231.0  R23  .0007  R13  -.9140 

F$P  -492  SCI  2199.9  SC2  37i .6  THA  1.41 

flight  time  120,00 


ORBIT  determination  ACCURAt Y 


VL  26.315 
VP  36.759 
7AL  48.19 


DISTANCE  292.844 
CAL  8.35  A7L  86.59  HCA 
CAP  -14.69  A7P  91.70  TAL 
7AP  2.61  ETS  3,94  7A£ 


ST 

1056.0 

SR 

345.6 

SS 

955.8 

CRT 

.7674 

CRS 

.8490 

CS 

.9900 

LSA 

1448.3 

MSA 

223.7 

SSt 

16.3 

ELI 

1090.1 

El2 

214.6 

ALI 

14.68 

ARRIVAL 

DATE 

APR 

7 1969 

ECC 

.27088 

INC 

3.4085 

VI 

30.237 

RCA 

87.26 

APO 

152.10 

V2 

35.123 

ZAC 

107.38 

ETC 

166.65 

CLP 

-2.61 

C3  36.751 

VHL  6.062 

OLA  25.09 

RAL  21.78 

RAO  6566.4 

VEl  12.575 

PTH  2.28 

VHP  9.546 

DPA  2.39 

RAP  13. 52 

ECC  1 ,6048 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

3 40  5 

5295.83 

'24.63 

ilT.38 

263. J4 

75.57 

4 35  1 

2695.8 

-26.37 

109.15 

i 

90.00 

23  39  3d 

4078.13 

-3.89 

165.17 

254.87 

61.93 

24  47  28 

3478.1 

-7.61 

158.48 

= 

100.00 

5 24  33 

2959.00 

-27.21 

93.29 

263.83 

77.11 

6 13  52 

2359.0 

-28.71 

84.81 

100.00 

0 41  38 

3890.19 

-1.57 

150.08 

253.59 

€0.14 

1 46  28 

3290.2 

-5.53 

143.54 

110.00 

7 16  30 

2608.75 

-33.01 

68.02 

265.16 

80.57 

7 59  59 

2008.8 

-33.96 

58.91 

- 

110.00 

1 6 10 

3813.20 

3.45 

141.12 

250.46 

55.97 

2 9 44 

3213.2 

-1 .04 

1 34 . 92 

- 

OlFrERENTIAL  CORRECTIONS 


ROE  -.3527  RRA 


BOE 


TC3 

-.1075  6AU 

.0695 

RC3 

-.0919  FAU 

.02506 

FC3 

-.5902  BSP 

7374 

0C3 

.1414  FSP 

'542 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  2267.6  SCR  362.7  SC3  193.0 
RRT  .1593  RRT  -.1490  RTF  -.9196 
see  2296.5  R23  .0013  R13  -.9196 
SCI  2268.4  SC2  358.0  THA  1.50 


0R6IT  DETERMINATION  ACCURACY 
ST  1100.4  SR  334.5  SS  1004.5 
.8554  CST  .9903 
216.4  SSA  16.2 
204.9  AlF  13.74 


CRT  .7766  CRS 
LSA  1511.5  MSA 
ELI  1131 .7  EL2 


LAUNCH  DATE  DEC  8 1968 


Flight  time  122.00 


ARRIVAL  CATE  APR  9 1969 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  -.00  LOL  75.97  VL  26.459 

RP  107.93  LAP  2.85  LOP  199.20  VP  36,850 

RC  42.394  CL  15.45  CP  -.12  7AL  48.27 

PtANETOCENTRIC  CONIC 


DISTANCE  299.632 

CAL  7.98  A7L  86.59  HCA  123.18  SMA  120.50  ECC  .26064  INC  3.4104  VI  30.237 

CAP  -13.90  A7P  91.87  TAL  155.79  TAP  278.97  RCA  89.10  APO  151.91  V2  35.111 

ZAP  4.17  ETS  3.26  7AE  169.10  ETE  252.23  ZAC  108.99  ETC  166.61  ClP  -4.17 


C3  34.247 

VHL  5.852 

OLA  25.73 

RAL  21.59 

RAO  6568.4 

VEL  12.475 

PTH  2.26 

VHP  9.094 

DPA  3.06 

RAP  15.04 

ECC  1 .5636 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 27  5 

3319.78 

'24.21 

119.01 

261 .61 

74.65 

4 22  25 

27J9.6 

-26.06 

110.83 

90.00 

23  50  58 

4018.53 

'5.79 

161.83 

254.15 

62.23 

24  57  57 

3418.5 

-9.46 

155.07 

100,00 

5 14  11 

2974.47 

-26,97 

94.36 

262.36 

76.59 

6 3 46 

2374,5 

-28.54 

85.93 

IQ0,CK) 

0 50  29 

3839.07 

'3.30 

147.27 

252.76 

60.27 

1 54  28 

3239.1 

-7.23 

140.69 

110.00 

7 9 20 

2614,19 

-32.95 

68.43 

263.79 

60.33 

7 52  54 

2014.2 

-33.93 

59.33 

110.00 

1 11  49 

3772.12 

1 .89 

138.96 

249.55 

55.66 

2 14  41 

3172.1 

'2.61 

132.77 

differential  corrections 


MID-COURSE  execution  ACCURACY 


orbit  determination  ACCURACY 


TOE 

-.9708 

TRA- 1.9604 

TC3  - 

.0812  BAU  .0569 

SCT  2334,9  SCR 

349.4  SC3 

211.5 

ST 

1145.4 

SR 

322.8 

SS 

1057.0 

ROE 

-.3287 

RRA  .0732 

RC3“- 

.11942^  FAU  .02669 

RRT  .180TJ^ 

-.1685  RTF 

-.9246 

CRT 

.7863 

CRS 

,8620 

CST 

.9907 

FOE 

1 .2328 

FRA  1.8199 

FC3  - 

.6748  BSP  7604 

see  2360.9  R23 

.0018  R13 

-.9248 

LSA 

1577.8 

MSA 

208.9 

SSA 

16.0 

BOE 

1 .0249 

BRA  1.9618 

BC3 

.1244  FSP  -598 

SCr  2335.7  SC2 

343.6  THA 

1.58 

ELI 

1174.0 

EL2 

194.6 

alf 

12.85 

LAUNCH  DATE  DEC  8 1968 


flight  time  124.00 


ARRIVAL  DATE  APR  11  1969 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  -.00  LOL  75.97  VL  26.592 

RP  107.97  LAP  2,75  LOP  202.42  VP  36.934 

RC  42.534  GL  16.11  CP  -.13ZAL  46.39 

PLANETOCENTRIC  CONIC 


DISTANCE  306.413 

CAL  7.63  A7L  86.59  HCA  126.40  SMA  121.28  ECC  .25103  INC  3.4125  VI  30.2  3 7 

CAP  -13.13  ATP  92.03  TAL  155.68  TAP  282.08  RCA  90.84  APO  151.73  V2  35.099 

ZAP  5.77  ETS  3.00  7A£  169.94  ETE  267.34  7AC  110.56  ETC  166.55  CLP  -5.77 


C3  31.975 

VHL 

5.655 

OLA  26.35 

RAL  21.35 

RAO  6566. 

.3  VEL  12.383  PTH  2.24 

VHP 

8. 

.658 

OPA  3.71 

RAP 

16.52 

ECC 

1 .5262 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

12  29 

3346.56 

'23.69 

120.96 

260.01 

74.01 

4 

8 

17 

2748.6 

■25.65 

112.84 

90.00 

0 

7 36 

3955.14 

-7.76 

158.24 

253.48 

62.69 

1 

13 

31 

3355.1 

11.36 

151  .4J 

100.00 

5 

3 J 

2992.22 

-26.66 

95.62 

260.90 

75.99 

5 

52 

53 

2392.2 

26 . 34 

87.21 

100.00 

0 

59  45 

3766.71 

-5.06 

144.39 

252.00 

60.50 

2 

2 

52 

3166.7 

-6.95 

137.76 

110.00 

7 

1 50 

2620.46 

-32.86 

66.90 

262.41 

80.06 

7 

45 

30 

2020.5 

33.90 

59.82 

110.00 

1 

17  26 

3731 .24 

.32 

136.84 

248.66 

55.82 

2 

19 

37 

3131 .2 

-4.J6 

130.63 

differential  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9788 

TRA- 

■i.seer 

TC3  -.0482 

BAU  .0459 

SCT  Z396.4  SCR 

335.4  SC3  232.0 

ST  1168.1 

SR 

310.4 

SS 

1112.6 

ROE  -.3057 

RRA 

.0613  RC3  -.0959 

FAU  .02657 

RRT 

.2015  RRf 

-.1892  RTF 

,9300 

CRT  .7959  CRS 

.6666 

CST 

.9910 

FOE  1.3214 

FRA 

1.9077  FC3  -.7735 

BSP  7663 

see  2419.8  R23 

.0018  R13 

,9300 

LSA  1644.7 

MSA 

201  .4 

SSA 

15.8 

BOE  J.0254 

BRA 

1.9297  6C3  .1073 

FSP  -662 

.SCI 

2397,4  SC2 

328.4  THA 

1.65 

ELI  1214.2 

EL2 

163.9 

alf 

12.03 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  ► 


LAUNCH  CATE  CEC  6 1968  fLlCMT  TIME  126.00  ARRIVAL  CATE  APR  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  313.187 

RL  147.35  LAL  -.00  LOL  75.97  VL  26.716  CAL  7.31  A7l  86.59  HCA  J29.62  SNA  122.02  ECC  .2^202  INC  3.4148  VI  30.237 

RP  108.01  LAP  2.63  LOP  205.64  VP  37.011  CAP  -12.38  A7P  92.18  TAL  155.60  TAP  285.22  PCA  92.49  APO  151.55  V2  35.086 

RC  42.853  CL  16.77  CP  -.14  7AL  48.56  7AP  7.43  ET5  2.89  7AE  170.06  ETE  283.39  7AC  112.07  ETC  166.47  CLP  -7.43 

PLANETOCENTRIC  CONIC 

C3  29.917  VHL  5.470  OLA  26.97  RAl  21  .07  RAC  6568.2  VEL  12.300  PTH  2.22  VHP  8.236  DPA  4.34  RAP  17.95  ECC  1 .4924 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC. 

90.00 

2 55  35 

3384.55 

-22.99 

123.37 

258.34 

73.00 

3 52  0 

2784.6 

-25.10 

115.33 

90.00 

0 22  16 

3885.73 

-9.93 

154.27 

252.90 

63.34 

1 27  2 

3285.7 

-13.43 

147.34 

100.00 

4 50  54 

3012.78 

-26.33 

97.05 

259.38 

75.32 

5 41  7 

2412.8 

'28.09 

88.69 

100.00 

1 9 36 

3732.73 

-6,86 

141.39 

251.25 

60.83 

2 11  50 

3132.7 

-10.70 

1 34 .70 

110.00 

6 53  59 

2627.64 

-32.79 

69.45 

261 .02 

79.75 

7 37  47 

2027.6 

-33.86 

60.37 

110.00 

1 23  2 

3690.64 

-1.23 

134.73 

247.78 

55.84 

2 24  33 

3090.6 

-5.70 

128.50 

OirrERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9894  TRA-1 ,8976  TC3  -.0147  8AU  .0392  SCT  2459.4  SCR  320.9  SG3  255.0  ST  1233.7  SR  297,7  5S  1173.5 

ROE  -.2836  RRA  .0501  RC3  -.0969  FAU  .03062  RRT  .2259  RRT  -.2122  RTF  -.9346  CRT  .8064  CRS  .8760  CST  .9914 

FOE  1-4219  FRA  2.0053  FC3  -.8860  8SP  8098  SC6  2480.3  R23  .0025  R13  -.9346  L5A  1717.5  MSA  193.7  SSA  15.5 

BOE  1.0293  6RA  1.8983  0C3  .0980  FSP  -732  SCI  2460.5  SC2  312.5  THA  1.72  EU  1257.3  El2  172.7  AlF  11.23 

LAUNCH  DATE  OEC  8 1968  FLIGHT  TIME  128*00  ARRIVAL  CATE  APR  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  319.951 


RL  147.35 

LAL 

-.00 

La  75.97 

VL  26.630 

CAL  7.00 

ATL  66.56 

HCA 

132.83 

SMA 

122.71 

ECC  .23360 

INC  3.4172 

VI 

30.237 

RP  106.05 

LAP 

2.51 

LOP  206.65 

VP  37.061 

CAP  -11.67 

ATP  92.32 

TAL 

155.56 

TAP 

288.39 

RCA  94 .04 

APO  151  .37 

V2 

35.073 

RC  43.347 

CL 

17.44 

CP  -.16 

TAL  48.77 

TAP  9.14 

ETS  2.66 

7AE 

169.51 

ETE 

298.10 

TAC  113.52 

ETC  166.39 

CLP 

-9.14 

PLANETOCENTRIC  CONIC 

RAP  19  At 

C3  26.054 

VHL 

5.297 

OLA  27.57 

RAL  20.75 

RAO  6566.1 

VEL  12.224 

PTH 

2.20 

VHP 

7.829 

OPA  4.94 

ECC 

1 .4617 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

34  42 

3433.23 

-21 .99 

126.56 

256.52 

71 .69 

3 

31  55 

2833.2 

-24.29 

118.66 

90.00. 

0 

40  35 

3604.91 

-12.36 

149.57 

252.46 

64.32 

1 

44  0 

3204.9 

-15.71 

142.50 

100.00 

4 

37  39 

3036.91 

-25.91 

96.72 

257.62 

74.54 

5 

28  15 

2436.9 

-27.78 

90.42 

100.00 

I 

20  19 

3676.45 

-8.7J 

136.24 

250.55 

61.29 

2 

21  36 

3076.5 

'12.48 

131  .48 

110.00 

6 

45  49 

2635.76 

-32.69 

7D.D6 

259.62 

79.40 

7 

29  45 

2035.8 

-33.81 

61  .00 

110.00 

1 

26  36 

3650.35 

-2.77 

132.62 

246.91 

55.92 

2 

29  28 

3050.4 

-7.22 

126.37 

DIFFERENTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9998  TRA-1.8644  TC3  .0222  6AU  .0374  SCT  2519.3  SCR  305.9  SC3  280.8  ST  1278*9  SR  284,3  SS  1239.3 

ROC  -.2625  RRA  .0397  RC3  -.0971  FAU  .03291  RRT  .2523  RRF  -.2372  RTF  -.9389  CRT  .8172  CRS  ,8833  CST  .9918 

FOE  1.5350  FRA  2.1130  FC3-1.D155  8SP  8297  SCB  2537.8  R23  .0031  R13  -.9389  LSA  1793.7  MSA  186.1  SSA  15.2 

BOE  1.0337  BRA  1.8649  BC3  .0996  FSP  -810  SCI  2520.5  SC2  295.8  THA  1.78  ELI  1300.2  El2  161.2  ALF  10.46 


LAUNCH  DATE  OEC  8 1968  FLIGHT  TIME  130.00  ARRIVAL  DATE  APR  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  326.703 

RL  147.35  LAL  -.00  LOL  75-97  VL  26,935  CAL  6.71  A7L  86.58  MCA  136.04  SMA  123.35  ECC  .22574  INC  3.4200  VI  50.237 

RP  108.09  LAP  2.37  LOP  212.07  VP  37.145  GAP  -10.97  A7P  92.46  TAL  1 55.55  TAP  291.59  RCA  95.51  APO  151.20  V2  35.060 

RC  44.011  CL  18.11  CP  -.18  7AL  49.01  7AP  10.91  ETS  2.86  7A£'l68.49  ETE  310.11  7AC  114.91  ETC  166.30  CLP  -10.91 

PLANETOCENTRIC  CONIC 

C3  26.371  VHL  5.135  OlA  28.16  RAL  20.39  RAO  6566.1  VEL  12.155  PTH  2.18  VHP  7.436  OPA  5.50  RAP  20.67  ECC  1 .4340 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 2 28  3518.50  -20.06  132.09  254.30  69.59  3 1 6 2918.5  -22.66  124.38 

90.00  1 9 58  3688.86  -15.67  142,66  252.43  66.11  2 11  26  3088.9  -18.77  135.36 

100.00  4 22  51  3065.86  -25.36  100.70  256.22  73.63  5 13  57  2465.9  -27.36  92-47 

100.00  1 32  15  3616.73  -10.65  134.86  249.91  61.90  2 32  32  3016.7  -14.32  128.00 

110.00  6 37  20  2644.93  -32.57  70.75  258.22  79.01  7 2l  25  2044.9  -33-74  6l -7j 

110.00  1 34  16  3610-42  -4.29  130.53  246.06  56.05  2 34  26  3010.4  -8,72  124.24 

OIFFERENTIAL  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE- 1.0096  TRA-1. 8291  TC3  ,0620  BAU  .0404  SCT  2575.1  SCR  290.3  SC3  309.7  ST  1323.3  SR  270.5  SS  1310.2 

ROE  -.2422  RRA  .0301  RC3  -.0965  FAU  -03548  RRT  .2806  RRF  -.2640  RTF  -.9429  CRT  .8282  CRS  .8908  CST  .9922 

FOE  1.6621  FRA  2.2318  FC3-1.1647  BSP  8483  SCB  2591.4  R23  .0038  R13  -.9429  LSA  1873.2  MSA  178-7  SSA  14.8 

BOE  1.0383  BRA  1 .8293  0C3  .1147  FSP  -897  SCI  2576.4  SC2^  278.5  THA  1.83  ELI  1342.4  EL2  U9.4  AlF  9.73 

LAUNCH  DATE  OEC  8 1968  FLIGHT  TIME  132.00  ARRIVAL  CATE  APR  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  333.441 

RL  147.35  LAL  - *00  LOL  75.97  VL  27.033  CAL  6.43  A7L  86.58  HCA  139.25  SMA  123,96  ECC  .21843  INC  3.4251  VI  30.237 

RP  108.13  LAP  2.23  LOP  215.28  VP  37.203  CAP  -10.29  ATP  92.59  TAL  155.57  TAP  294.82  RCA  96.88  APO  151.03  V2  35.047 

RC  44.838  CL  18.77  CP  --20  TAL  49.29  TAP  12.76  ETS  2.88  TA£  167.22  ETE  319.32  TAC  116.25  ETC  166.20  ClP  -12.76 

PLANETOCENTRIC  CONIC 

C3  24.851  VHL  4,965  OLA  28.73  RAL  20.00  RAO  6566.0  VEL  12.092  PTH  2.16  VHP  7.058  OPA  6.03  RAP  21.93  ECC  1.4D90 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LCNC  INJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

84.91  0 52  20  3725.99  -18.59  146.66  252.16  67.69  15426  3126.0  -21.45  139.15 

95.09  21657  3452.05  -16.57  126.61  252.16  67.67  31429  2652.0  -21.44  119.08 

100.00  4 5 49  3102.02  -24.65  103.15  254.54  72.53  4 57  31  2502.0  -26.81  95.01 

100.00  14610  3551.25  -12.72  131.11  249.37  62.72  2 45  21  2951.2  -16.28  124-12 

110.00  6 26  32  2655.16  -32.44  7l ,52  256.62  76.57  71248  2055.2  -33.67  62.50 

110.00  1 39  56  3570.87  -5.79  126.45  245.24  56.25  2 39  26  2970*9  -10.18  122-12 

OIFFERFNTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE-1.0163  TRA-J.7890  TC3  .1062  BAU  .0478  SCT  2622.0  SCR  274 ,2  SC3  342.0  ST  1363.5  SR  255.9  SS  1385.8 

ROE  -.2226  RRA  .0215  RC3  -.0949  FAU  .03643  RRT  .3097  RRF  -.2921  RTF  -.9468  CRT  .8391  CRS  .8983  CST  .9926 

FOE  1.6042  FRA  2,3619  FC3-1 .3390  BSP  67l3  SCB  2636.3  R23  .0042  R13  -.9468  LSA  1953.3  MSA  I7l.6  SSA  14.3 

BOE  1.0403  BRA  1.7691  BC3  .1439  FSP  -999  SCI  2623.3  SC2  260.6  THA  1.87  ELI  1380.5  EL2  137.5  AlF  9.04 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  OCC  6 19&S  FlIOHT  TJME  134.00  ARRIVAL  CATE  APR  1969 

heliocentric  conic  distance  340.165 

Rl  147.35  LAL  -.00  lOL  75.97  VL  27.122  CAL  6.J8  A7l  86.57  HCA  142.46  SWA  124.52  ECC  .21164  INC  3.4266  vi  30,237 

RP  108.17  LAP  2.09  LOP  218.48  VP  37.256  CAP  -9.64  A7P  92.72  TAL  155.61  TAP  298.07  RCA  98.17  APO  150.87  V2  35.033 

RC  45.818  CL  19.43  CP  -.23  7AL  49.60  2AP  14.69  ETS  2.92  2AE  165.87  ETE  326.25  7AC  117.47  ETC  166.11  ClP  -U.69 

PlANETOCEnTRIC  conic 


C3  23.482 

VHL 

4.846 

CLA  29.29 

RAl  19.58 

RAD  6568.0 

VEL  12.036 

PTN  2.15 

VHP 

6.694 

OPA  6.52 

RAP  23,12 

ECC  1 .3864 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

82.18 

0 

28  38 

3783.03 

-19.29 

151 .19 

250.99 

€7,52 

1 

31  41 

3183.0 

-22 . 1 7 

143.63 

97.82 

2 

37  18 

3367.21 

-19.28 

120.67 

250.98 

67.51 

3 

33  25 

2767.2 

-22.16 

113.10 

100.00 

3 

44  40 

3151.35 

-23.60 

106.44 

252.74 

71.10 

4 

37  11 

2551  .4 

-25.96 

98,4  3 

100.00 

2 

3 57 

3474.12 

-15.08 

126.60 

249.00 

63.88 

3 

1 52 

2874.1 

-18.47 

119.44 

110.00 

6 

19  26 

2666.52 

-32.28 

72.36 

255.44 

78.09 

7 

3 53 

2066.5 

-33.58 

63.37 

110.00 

1 

45  40 

3531 .72 

-7.27 

126.38 

244.44 

56.51 

2 

44  32 

2931 .7 

-11.62 

120.00 

differential  CCWRECTIONS  MIO-CCOftS€  EJtECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TDE-1.0248  TRA-1.7500  TC3  .1510  BAU  .0556  SCT  2668.1  SCR  257.7  SC3  378.6  ST  1405.3  SR  241.0  SS  1469.3 

ROE  -.2037  RRA  .0135  RC3  -.0926  FAU  .04165  RRT  .3423  RRF  -.5229  RTF  -.9501  CRT  .8504  CRS  .9060  CST  .9930 

FOE  K9673  FRA  2.i09t  FC3-1 .5356  BSP  8836  SCB  2680.5  R23  .0053  R13  -.9501  LSA  2040.7  MSA  164.8  SSA  13.7 

60E  1.0449  BRA  1.750  1 6C3  .1771  FSP  -1108  SCI  2669.5  SC2  242.0  TMA  J .91  ELI  1420.3  EL2  125.4  AlF  8.36 

LAUNCH  DATE  DEC  8 1968  FlICHT  TIME  136.00  ARRIVAL  DATE  APR  23  1969 


heliocentric  CONIC  distance  546.872 


RL  147.35 

LAL  -.00 

LOL  75.97 

VL  27.204 

CAU  5.94 

A2L  86.57 

HCA  145.67 

SNA 

125.05 

ECC  .20535 

INC  3.4306 

VI 

30.237 

RP  108 .21 

LAP  1.93 

LOP  221 .69 

VP  37.303 

CAP  -9.00  ATP  92.83 

TAL  155.68 

tap 

301 .35 

RCA  99.37 

APO  150,72 

V2 

55.020 

_ 

RC  46.944 

CL  20.08 

CP  -.26 

7AL  49.93 

TAP  J6.72  ETS  2.98 

2AE  164,57 

ETE 

331.50 

7AC  118.61 

ETC  166.01 

CLP 

-16, 7^ 

PLANETOCENTRIC  CONIC 

C3  22.250 

VHL  4.717 

OLA  29.83 

RAL  19.13 

RAO  6567.9 

VEL  11.985 

PTH  2.14 

VHP 

6.343 

OPA  6.96 

RAP  24.22 

ECC 

1.3662 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

80.20 

0 11  29 

3819.18 

-19.97 

154.17 

249.82 

67.37 

1 

15  8 

3219.2 

-22.87 

146.57 

- 

99.80 

2 50  54 

3304.85 

-19.96 

116.35 

249.81 

67.36 

3 

45  59 

2704.8 

-22.86 

108-75 

100.00 

3 8 41 

3248 .02 

-21.33 

112.72 

250.40 

68.54 

4 

2 49 

2648.0 

-24.05 

104.98 

100.00 

2 36  22 

3351 .24 

-18.62 

119.19 

249.20 

66.18 

3 

32  14 

2751  .2 

-21.68 

111.73 

110.00 

6 10  2 

2679.09 

-32.10 

73.30 

254,07 

77.56 

6 

54  41 

2079.1 

-33.48 

64 .34 

E 

110.00 

1 51  31 

3492.94 

-8.72 

124.32 

243.68 

56.82 

2 

49  44 

2892.9 

-13.02 

117.07 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE-1 .0283 

TRA-1. 7052 

TC3  .2001 

BAU  .0652 

SCT  2701.2  SCR  240.5  SC3  419.5 

ST  1439.9 

SR  225.2 

SS 

1557.5 

ROE  -.1854 

RRA  ,0065 

RC3  -.0891 

FAU  .04539 

RRT  . 

.3751  RRF  - 

.3543  RTF  - 

.9534 

CRT  .8613 

CRS  .9135 

CST 

.9933 

- 

FOE  2.1493 

FRA  2.6704 

FC3-1 .7659  BSP  901 7 

see  271  r.9  R23 

.0061  R13  - 

.9533 

LSA  2127.1 

MSA  J 58 . 5 

SSA 

12.9 

I 

BCE  1.0449 

BRA  1.7053  BC3  .2190 

FSP  -1237 

SCI  2702. 8 SC2  222.8  THA 

1.93 

ELI  1453.0 

El2  113.4 

ALF 

7.72 

launch  date  I 

DEC  8 1968 

Flight  time  138.00 

ARRIVAL  date 

APR 

25  1969 

p 

heliocentric  CONIC 

DISTANCE  353. 

561 

w 

RL  147.35 

LAL  -.00 

LOL  75.97 

VL  27.280 

gal  5.72 

A7l  86.56 

HCA  148.87 

SMA 

125.53 

ECC  .19954 

INC  3.4354 

VI 

30.237 

RP  108.25 

LAP  1.78 

LOP  224.89 

VP  37.346 

GAP  -8.39 

A7P  92.94 

TAL  155.78 

TAP 

304.64 

RCA  100.48 

APO  150.58 

V2 

35.007 

RC  48.205 

CL  20.72 

OP  -.30 

7AL  50.20 

7AP  18.85 

ETS  3.04 

7AE  163.40 

ETE 

355.51 

7AC  119.65 

ETC  165.92 

ClP 

-18,85 

i 

PLANETOCENTRIC  CONIC 

C3  21.145 

VHL  4.590 

CLA  30.35 

RAL  18.67 

RAO  6567.9 

VEL  11.938 

PTH  2.12 

VHP 

6.006 

OPA  7.35 

RAP  25.23 

ECC 

1 .3480 

- 

LNCH  A7HTH 

LNCH  TIME 

L-1  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

§ 

78.59 

23  53  32 

3845.60 

-20.63 

156.43 

248.68 

67.23 

24 

57  38 

3245.6 

-23.54 

148.80 

101 .41 

3 1 12 

3253.83 

-20.62 

112.84 

248.67 

67.22 

3 

55  25 

2653.8 

-23.52 

105.21 

78.59 

23  53  32 

3845.60 

-20.63 

156.43 

248.68 

67.23 

24 

57  38 

3245.6 

-23.54 

148.80 

101  .41 

3 1 12 

3253.83 

-20.62 

112.84 

248.67 

67.22 

3 

55  25 

2653.8 

-23.52 

105.21 

110.00 

6 0 20 

2692.96 

-51.89 

74.33 

252.72 

76.99 

6 

45  13 

2093.0 

-33.35 

65.40 

110.00 

1 57  31 

3454.47 

-10.14 

122.25 

242.96 

57.18 

2 

55  5 

2854.5 

-14.40 

115.73 

■ 

differential  corrections  mid-course  execution  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE-1 .0236  TRA-1 .6521  TC3  .2608  BAU  .0775  SCT  2715.6  SCR  222-4  SC3  465.0  ST  1462.5  SR  208.4  SS  1648.8 

ROE  -.1672  RRA  .0006  RC3  -.0845  FAU  .04988  RRT  .4059  RRF  -.3850  RTF  -.9566  CRT  .8714  CRS  .920$  CST  .9935 

FOE  2.3498  FRA  2.8446  FC3-2.0421  BSP  9310  SCB  2724.7  R23  .0060  R13  -.9566  LSA  2208.4  MSA  153.2  SSA  12.0 

ace  1.0372  BRA  1.6521  BC3  ,2741  FSP  -1395  SCI  2717.1  SC2  203.1  THA  1.91  ELI  1473.8  El2  101.5  AlF  7.n 

LAUNCH  DATE  DEC  8 1968  FLIGHT  TIME  140.00  ARRIVAL  CATE  APR  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  360.232 

RL  147.35  LAL  -.00  LOL  75.97  VL  27.349  CAL  5.51  A2L  86.56  HCA  152.07  SNA  125.98  ECC  .19*20  INC  3.4412  VI  30.23  7 

RP  108.29  LAP  1.61  LOP  228-09  VP  37.384  CAP  -7,79  47P  93.04  TAL  155.89  TAP  307.95  RCA  101.51  APO  150.44  V2  34.994 

RC  49.590  CL  21.34  CP  -.35  7AL  50.65  2AP  21.10  ETS  3.11  7AE  162.42  ETE  338.59  7AC  120.57  ETC  165.84  CLP  -21.10 

PLANETOCENTRIC  CONIC 

C3  20.156  VHL  4.490  OLA  30.86  RAL  18.19  RAO  6567.8  VEL  11.897  PTH  2.11  VHP  5.683  OPA  7.68  RAP  26.12  ECC  1.3317 


LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

: INJ  A2MTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.20 

23  41  29 

3866.28 

-21 .26 

158.26 

247.58 

67.09 

24 

45 

55 

3266.3 

-24.18 

150.60 

102.80 

3 9 25 

3210.22 

-21 .24 

109.86 

247,57 

67.08 

4 

2 

55 

2610.2 

-24.16 

102.20 

77,20 

23  4|  29 

3866.28 

-21 .26 

158.26 

247,58 

67.09 

24 

45 

55 

3266.3 

-24,18 

150.60 

102.80 

3 9 25 

3210.22 

-21 .24 

109.86 

247.57 

67.08 

4 

2 

55 

2610.2 

-24.16 

102.20 

110.00 

5 50  17 

2708.30 

-31.65 

75.46 

251.40 

76.36 

6 

35 

25 

2108.3 

-33.20 

66.58 

110.00 

2 3 43 

3416.20 

-11.55 

120.18 

242.28 

57.60 

3 

0 

40 

2816.2 

-15.74 

1 13.58 

differential 

. CCRRECTI0N5 

MID-COURSE  execution  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .01*32 

TRA-1.5933 

TC3  .3259  BAU  .0903 

SCT  2714.5  SCR 

203.4  SG3 

515.9 

ST  1475.5 

SR  190.6 

SS 

1744  .6 

ROE  -.1493 

R«*  -.0043  «C3  -.0769 

FAU  .05509 

RRT 

.4359  RRF  - 

.4149  RTF  - 

.9597 

CRT  .8810 

CRS  .9279 

CST 

,9937 

FOE  2.5734 

FRA  3.0351 

FC3-2.3€64 

BSP  9625 

see  2722.1  R23 

.0059  RI3  - 

.9597 

LSA  2208.0 

MSA  148.5 

SSA 

10.9 

BOE  1,0242 

BRA  1.5933 

6C3  .3353 

FSP  -1581 

SCI 

2715.9  SC2 

182.9  THA 

1.88 

ELI  1485.1 

EL2  89.6 

ALF 

6.52 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1960-69) 


LAUNCH  CATC  CZC  B 1966  FLIGHT  TIME  142.00  ARRIVAL  CATE  APR  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  366.89? 


RL  147.35 

LAL  -.00 

LOL  75.97 

VL  27.411 

gal  5.32 

AZL  86.55 

HCA  155.27 

SHA  126.39 

ECC  .1895Z 

INC  3.4482 

VI 

30.237 

RP  108.33 

lap  1.44 

LOP  231 .28 

VP  37.417 

GAP  -7.21 

A7P  93.13 

TAL  156,00 

TAP  311.27 

RCA  102.46 

APO  150.32 

V2 

34 .980 

RC  51  .091 

CL  21 .95 

GP  -.41 

7Al  51.01 

7AP  23.49 

ETS  3.19 

ZAE  161.67 

ETE  340.98 

ZAC  121  .37 

ETC  165.78 

CLP 

-23.48 

PLANETOCENTRIC  CONIC 

C3  19.282 

VHL  4.391 

OLA  31.34 

RAL  17.71 

RAO  6567.8 

VEL  11.860 

PTH  2.10 

VHP  5.375 

DPA  7.94 

RAP  26.91 

ECC 

I .3173 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.97 

23  30  52 

3883.27 

-21 .86 

159.82 

246.54 

66.96 

24  35  35 

3283.3 

-24.79 

152.12 

104.03 

3 16  15 

5172.19 

-21 .84 

107.26 

246.53 

66.95 

4 9 7 

2572.2 

-24.77 

99.57 

75.97 

23  30  52 

3883.27 

-21 .86 

159.82 

246.54 

66.96 

24  35  35 

3283.3 

-24.79 

152.12 

104.03 

3 16  15 

3172.19 

-21 .84 

107.26 

246.53 

66.95 

4 9 7 

2572.2 

-24.77 

99.57 

110.00 

5 39  54 

2725.46 

-31.37 

76.72 

250.13 

75.66 

6 25  20 

2125.5 

-33.02 

67.88 

110.00 

2 ID  19 

3378  .00 

-12.93 

118.08 

241.68 

58.08 

3 6 57 

2778.0 

-17.06 

111  .40 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

0R8IT  determination  ACCURACV 

TDE-1 .0938 

TRA- 1.6265 

TC3  .1914 

6AU  .0535 

SOT  2870.4  SCR 

190.0  SC3 

587.9 

ST  1610.1 

SR  175.8 

S5 

1929.9 

ROE  -.1347 

RRA  -.0114 

RC3  -.0797 

FAU  .05547 

RRT  , 

.5179  RRT  - 

,4755  RTF  - 

.9573 

CRT  .8997 

CRS  .9383 

CST 

.9950 

FOE  2.9549 

FRA  3.3790 

FC3-2.4906 

BSP  7608 

see  2876.7  R23 

.0256  R13  - 

,9573 

LSA  251 5.6 

MSA  1 40 . 5 

SSA 

10.8 

80E  1.1020 

8RA  I. 6265 

6C3  .2073 

FSP  -1545 

SCI  2872.1  SC2 

162.4  THA 

1.97 

ELI  1617.9 

EL2  76.4 

alf 

5.62 

LAUNCH  DATE  DEC  8 1968 

flight  time  144.00 

ARRIVAL  DATE 

MAV 

1 1969 

HELIOCENTRIC  CONIC 

distance  373. 

522 

RL  147,35 

LAL  - .00 

LOL  75.97 

VL  27.469 

CAL  5.14 

A7L  86.54 

HCA  158.46 

SHA  126.77 

ECC  .18484 

INC  3.4573 

VI 

30.237 

RP  108.38 

LAP  1 .27 

LOP  234.47 

VP  37.447 

CAP  -6.64 

ATP  93.22 

TAL  156.13 

TAP  314.60 

RCA  103.34 

APO  150.20 

V2 

34.967 

RC  52.697 

GL  22.56 

CP  -.50 

7AL  51.39 

ZAP  26.03  ETS  3.29 

ZAE  161.18 

ETE  342.78 

ZAC  122.02 

ETC  165.75 

CLP 

-26.03 

PLANETOCENTRIC  CONIC 

C3  18.498 

VHL  4,301 

Ola  31.81 

RAl  17.21 

RAO  6567.7 

VEL  11.827 

PTH  2.09 

VHP  5.080 

OPA  8.11 

RAP  27.54 

ECC 

1 .3044 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

74.86 

23  21  11 

3897.60 

-22.43 

161.16 

245.52 

66.83 

24  26  9 

3297.6 

'25.37 

153.44 

105.14 

3 21  56 

3138.31 

-22.42 

104.96 

245.51 

66.81 

4 14  15 

2538.3 

-25.36 

97.24 

74,86 

23  21  11 

3897.60 

-22.43 

161.16 

245.52 

66.83 

24  26  9 

3297.6 

-25.37 

1 53.44 

105.14 

3 21  56 

3138.31 

-22.42 

IP4.96 

245.51 

66.81 

4 14  15 

2538.3 

-25.36 

97.24 

110.00 

5 28  57 

2744.63 

-31 .04 

78.11 

248.86 

74.90 

6 14  42 

2144.6 

-32.80 

69.33 

110.00 

2 17  17 

3339.27 

-14.32 

115.94 

241.12 

58.62 

3 12  56 

2739.3 

-18.37 

109.16 

OIFFERENTIAt 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE-1 .0346 

TRA-1 .5204 

TC3  .3306 

6AU  .0836 

SCT  2767.9  SCR 

166.1  5C3  « 

647.4 

ST  1552.7 

SR  153.5 

SS 

2010.0 

ROE  -.1151 

RRA  -.0125 

RC3  -.0704 

FAU  ,06414 

RRT 

.5238  RRT  - 

.4874  RTF  - 

.9617 

CRT  .9045 

CRS  .9433 

CST 

.9946 

FOE  3.1979 

FRA  '3.5704 

FC3-3.0020 

8SP  8795 

see  2772.9  R23 

.0208  R13  - 

.9617 

LSA  2540.7 

MSA  139.0 

SSA 

9.0 

60E  1.0410 

8RA  1.5205 

0C3  .3380 

FSP  -1874 

SCI  2769.3  SC2 

141.4  'THA 

1 .80 

Eli  1558.9 

El2  65.2 

alf 

5.12 

LAUNCH  DATE  DEC  8 1968 

Flight  time  ue.oo 

ARRIVAL  CATE 

MAV 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  380, 

134 

RL  147.35 

LAL  -.00 

LOL  75.97 

VL  27.520 

GAL  4.98 

AZl  86.53 

HCA  161 .66 

SNA  127.12 

ECC  .18077 

INC  3.4693 

VI 

30.237 

RP  108.42 

LAP  J .09 

LOP  237.66 

VP  37.473 

CAP  -6.10 

A7P  93.29 

TAL  156.27 

TAP  317.93 

RCA  104.14 

APO  150.09 

V2 

34.954 

RC  54 . 398 

GL  23.15 

CP  -.61 

7AL  51.77 

ZAP  28.75 

ETS  3,42 

ZAE  160.98 

ETE  344.06 

ZAC  122.51 

ETC  165.76 

CLP 

-28 .74 

PLANETOCENTRIC  CONIC 

C3  17.811 

VHL  4.^^0 

CLA  32.27 

RAL  16.72 

RAO  6567,7 

VEL  11.798 

PTH  2.09 

VHP  4 . 799 

CPA  8.19 

RAP  28,04 

ECC 

1 .2931 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.83 

23  12  19 

3910.29 

-22.97 

162.38 

244.57 

66.69 

24  17  30 

3310.3 

'25.93 

1 54 .63 

106.17 

3 26  52 

3107.94 

-22.96 

102.90 

244.56 

66.67 

4 18  40 

2507.9 

-25.91 

95.15 

73.83 

23  12  19 

3910.29 

-22.97 

162.38 

244.57 

66.69 

24  17  30 

3310.3 

-25.93 

154  .63 

106.17 

3 26  52 

3107.94 

-22.96 

102.90 

244.56 

66.67 

4 18  40 

2507.9 

-25.91 

95.15 

110.00 

5 17  17 

2766.81 

-30.63 

79.72 

247.63 

74.03 

6 3 24 

2166.8 

-32.52 

71  .00 

110.00 

2 25  1 

3299.41 

-J5.72 

113.70 

240.65 

59.25 

3 20  0 

2699.4 

-19.68 

106.82 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  OR6IT  DETERMINATION  ACCURACV 


TOE- 

•1  .0089 

TRA- 

-1 .4494 

TC3 

.3612 

6AU 

.0921 

SCT  2719.5  SCR 

143.1 

SC3 

721 .1 

ST 

1537.4 

SR 

130.8 

SS 

2131 .9 

Roe 

-.0962 

RRA 

-.0133 

RC3 

-.0644 

FAU 

.07138 

RRT  .5430  RRF  - 

.5021 

RTF  - 

.9637 

CRT 

.9120 

CRS 

.9491 

CST 

.994  6 

FOE 

3.5327 

FRA 

3.8432 

FC3- 

'3.4696 

BSP 

8969 

see  2723.2  R23 

.0265 

R13  - 

.9636 

LSA 

2628.1 

MSA 

136.6 

SSA 

7.5 

60E 

1 .0135 

BRA 

1 .4494 

6C3 

.3866 

FSP 

-2132 

SCI  2720.6  SC2 

120.1 

THA 

1 .64 

Eli 

1542.1 

EL2 

53.5 

alf 

4.44 

LALWCH 

DATE  DEC 

8 1968 

flight  TIME  JA8.00 

ARRIVAL 

DATE 

MAV 

5 1969 

heliocentric  conic 

DISTANCE  386. 

726 

RL 

147.35 

LAL 

-.00 

La 

75.97 

VL 

27.567 

CAL 

4.84  AZL  86.51 

HCA 

164.85 

SHA 

127.43 

ECC 

.17709 

INC 

3.4862 

VI 

30.237 

RP 

108.45 

LAP 

.91 

LOP 

240.85 

VP 

37.496 

CAP 

-5.56  AZP  93.37 

TAL 

156.40 

TAP 

321.25 

RCA 

104.86 

APO 

150.00 

V2 

34.942 

RC 

56.186 

CL 

23.74 

GP 

-.78 

ZAL 

52.15 

ZAP 

31.65  ETS  3.58 

ZAE 

161 .07 

ETE 

344.84 

ZAC 

122.84 

ETC 

165.83 

CLP 

-31 .65 

PLANETOCENTRIC  CONIC 

C3  17.215  VHt  4.149  OLA  3^.73  RAL  16.22  RAO  6567.7  VEL  11.773  PTM  2.08  VHP  4.533  OPA  8.15  RAP  28.37  ECC  1 .2833 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.85 

23 

3 56 

3922.32 

-23.50 

163,55 

243.68 

66.55 

24  9 

18 

3322.3 

-26.46 

155.77 

107.15 

3 

31  19 

3080.12 

-23.48 

lOJ .02 

243.68 

66.52 

4 22 

39 

2480 . 1 

-26.45 

93.24 

72.85 

23 

3 56 

3922.32 

-23.50 

163.55 

243.68 

66.53 

24  9 

18 

3322.3 

-26.46 

155.77 

107,15 

3 

31  19 

3080.12 

-23.48 

101 .02 

243.68 

66.52 

4 22 

39 

2480.1 

-26.45 

93.24 

110.00 

5 

4 21 

2793.63 

-30.12 

81.63 

246.41 

73.01 

5 50 

54 

2195.6 

-32.14 

73.01 

no. 00 

2 

34  0 

3256.81 

-17.18 

n i .27 

240.29 

59.99 

3 28 

17 

2656.8 

-21 .04 

104.26 

IIFFERENTIAL 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9828 

TRA' 

•1  .3797 

TC3  .4071 

BAU  .0947 

SCT  2661.9  SCR 

IJ8.0  SC3 

805.2 

ST  1517.6 

SR  105.2 

SS 

2269 . 7 

ROE  -.0761 

RRA 

-.0123 

RC3  -.0600 

FAU  .07898 

RRT 

.5455  RRF  - 

.4935  RTF  - 

.9647 

CRT  .9182 

CRS  .9537 

CST 

.994  7 

FOE  3.9256 

FRA 

4.1585 

FC3-3.9718 

BSP  8907 

see 

2664.5  R23 

.0399  R13  - 

.9647 

LSA  2709.1 

MSA  134.8 

SSA 

6.1 

BOE  .9858 

BRA 

1 .3797 

BC3  .4115 

FSP  -2401 

SCI 

2662.6  SC2 

98.9  THA 

1.39 

ELI  1520.9 

EL2  4J.6 

alf 

3.65 

429 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  8 196fl  ruICHT  TIME  150.00  ARRIVAL  CATE  MAT  7 1 969 


heliocentric 

: CONIC 

DISTANCE  393.298 

RL  147.35 

LAL  ' .00 

LOt  75.97 

VL  27.609 

CAL  4.7l 

A7l  86.49 

HCA 

168.04 

SHA 

127.71 

ECC  .17379 

INC  3.5115 

V] 

30.237 

RP  108.49 

LAP  .73 

LOP  244.03 

VP  37.515 

CAP  -5.04 

ATP  93.44 

tal 

156.53 

TAP 

324.57 

RCA  105.52 

APO  149.91 

V2 

34  .929 

RC  58.051 

OL  24.35 

GP  -1.05 

7Al  52.53 

TAP  34,78 

ETS  3.82 

tae 

161 .47 

ETE 

344.98 

TAC  122.98 

ETC  165.99 

CLP 

'34.76 

Planetocentric  conic 

C3  16.7J0 

VHL  4 .088 

Ola  33.21 

RAl  15.72 

RAO  6567.7 

VEL  11.751 

PTH 

2.07 

VHP 

4.282 

CPA  7.93 

RAP  28.54 

ECC 

1 .2750 

LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 atmth 

INJ 

1 time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .88 

22  55  42 

3934.75 

-24.01 

164.75 

242.87 

66.33 

24 

1 16 

3334.8 

-27.00 

156.94 

j 

108.12 

3 35  33 

3053.98 

-23.99 

99.25 

242.86 

66.32 

4 

26  27 

2454.0 

-26.99 

91  .45 

I 

71  .88 

22  55  42 

3934.75 

-24.01 

164.75 

242.87 

66.33 

24 

1 16 

3334.8 

-27.00 

1 56.94 

108.12 

3 35  33 

3053.98 

-23.99 

99.25 

242.86 

66.32 

4 

26  27 

2454  .0 

-26.99 

91  .4  5 

- 

no. 00 

4 48  48 

2829.22 

-29.38 

84.14 

245.18 

7l  .69 

5 

35  57 

2229.2 

-31 .60 

75.64 

B 

no. 00 

2 45  33 

3207.51 

-18.84 

108.40 

240.12 

60.95 

3 

39  1 

2607.5 

-22.57 

101  .25 

- 

differential  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.9521  TRA-1.3069 

TC3  .4119 

BAU  .0930 

SGT  2586.1  SCR 

89.5 

5C3 

900.4 

ST 

1487.4  SR 

74.5 

SS 

2423.9 

ROE 

-.0531  RRA  -.0079 

RC3  -.0587 

FAU  .08700 

RRT  .4834  RRF 

-.4071 

RTF 

-.9651 

CRT 

.9190  CRS 

.9545 

CST 

.9946 

FOE 

4.3847  FRA  4.5l7l 

FC3-4.5075 

BSP  8678 

see  2587.6  R23 

.0684 

R13 

-.9650 

LSA 

2841 .7  MSA 

133.9 

SSA 

4 . 7 

Boe 

.9535  BRA  1.3069 

8C3  .4161 

FSP  -2683 

SCI  2586.4  SC2 

78.3 

THA 

.96 

Eli 

1488.9  El2 

29.3 

AlF 

2.64 

LALPNCH 

DATE  OEC  8 1968 

Flight  time 

152.00 

ARRIVAL 

CATE 

MAr 

9 1969 

heliocentric  conic  distance  599.548 


RL  147.35 

LAL  - .00 

LOL  75.97 

VL  27.646 

CAL 

4.59 

ATL  86.44 

HCA  171  .22 

SMA 

127.97 

ECC  .17084 

INC  3.5556 

VI 

30.237 

= 

RP  108.53 

LAP  .54 

LOP  247.21 

VP  37.531 

CAP 

-4.54 

ATP  93.51 

tal  156.66 

TAP 

327.88 

RCA  106.11 

APO  149.83 

V2 

34.917 

z 

RC  59.985 

Gl  25 .04 

GP  -1.51 

tal  52.93 

TAP 

38.14 

ETS  4.23 

TAE  162.16 

ETE 

344 

.13 

TAC  122.95 

ETC  166.29 

CLP 

'38.11 

_ 

Planetocentric  conic 

i 

C3  16.308 

VHL  4 .038 

OLA  33.76 

RAL  15.19 

RAO  6567.7 

VEL  11.734 

PTH  2.07 

VHP 

4.046 

OPA  7.44 

RAP  28.57 

ECC 

1 .2684 

- 

LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  atmth 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

70.80 

22  46  52 

3949.73 

-24.53 

166 

.17 

242.13 

66.05 

23 

52 

42 

3349.7 

-27.56 

158 .33 

109.20 

3 40  6 

3027.86 

-24.52 

97.49 

242.13 

66.04 

4 

30 

34 

2427.9 

-27.54 

89.66 

i 

70,80 

22  46  52 

3949 . 73 

-24.53 

166 

.17 

242.13 

66.05 

23 

52 

42 

3349.7 

'27.56 

1 58.33 

109. eo 

3 40  6 

3027.86 

-24.52 

97.49 

242.13 

66.04 

4 

30 

34 

2427.9 

-27.54 

89.66 

no.oo 

4 25  46 

2888.33 

-28.05 

88 

.23 

243.73 

69.61 

5 

13 

54 

2288 . 3 

-30.56 

79.93 

no.oo 

3 4 19 

3137.25 

-21 .11 

104 

.21 

240.34 

62,47 

3 

56 

36 

2537.3 

'24.62 

96.83 

differential 

. CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9101 

TRA-1 .2242 

TC3  .4051 

BAU  .0894 

SCT  2477.7  SOR 

61 .7  SC3  1004.8 

ST  1435.4 

SR  33.7 

SS 

2585.6 

- 

ROE  -.0237 

RRA  .0030 

RC3  -.0638  FAU  .09623 

RRT  , 

,1045  RRF 

.0292  RTF  - 

.9645 

CRT  .8778 

CRS  .9227 

CST 

.994  3 

= 

FOE  4.9032 

FRA  4.8971 

FC3-5.1083 

BSP  8412 

see  2478.5  R23 

.1308  R13  - 

,9645 

LSA  2954.5 

MSA  I 34 . 1 

SSA 

3.3 

' 80E  .9104 

BRA  1.2242 

6C3  .4101 

FSP  -3017 

SCI  2477.8  SC2 

6I  .4  THA 

.15 

ELI  1435.7 

EL2  16.1 

ALF 

1 .18 

i 

LAUNCH  DATE  OEC  8 1968 

Flight  time  154.00 

arrival  cate 

MAY 

11  1969 

- 

heliocentric  conic 

DISTANCE  406. 

376 

§ 

RL  147.35 

LAL  - .00 

LOL  75.97 

VL  27.680 

CAL 

4.49 

ATL  86.35 

HCA  174.41 

SMA 

128.20 

ECC  .16823 

INC  3.6484 

VI 

30.237 

RP  108.57 

LAP  .36 

LOP  250.39 

VP  37.545 

CAP 

-4.04 

ATP  93.63 

tal  156.76 

TAP 

331 

.17 

RCA  106.63 

APO  149.76 

V2 

34.906 

RC  61.981 

CL  25.99 

CP  -2.50 

tal  53.43 

TAP 

41.78 

ETS  5.09 

TAE  163.02 

ETE 

341  .08 

TAC  122.81 

ETC  166.95 

CLP 

'41 .7e 

- 

Planetocentric  conic 

C3  16.062 

VHL  4.008 

OLA  34.55 

RAL  14.51 

RAO  6567.6 

VEL  11.724 

PTH  2.07 

VHP 

3. 

829 

CPA  6.37 

RAP  28.56 

ECC 

1 .2643 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.33 

22  35  20 

3973.21 

-25.17 

168 

.31 

241 .49 

65.51 

23 

41 

34 

3373.2 

-28.25 

160.46 

110.67 

3 46  15 

2997.46 

-25.16 

95 

.43 

241  .48 

65.50 

4 

36 

13 

2397.5 

-28.24 

87.58 

69.33 

22  35  20 

3973.21 

-25.17 

168 

.31 

241.49 

65.51 

23 

41 

34 

3373.2 

-28.25 

160.46 

110.67 

3 46  15 

2997.46 

-25.16 

95 

.43 

241  .48 

65.50 

4 

36 

13 

2397.5 

-28.24 

87.58 

69.33 

22  35  20 

3973.21 

-25.17 

168 

.31 

241.49 

65.51 

23 

41 

34 

3373.2 

-28.25 

160.46 

110.67 

3 46  15 

2997.46 

-25.16 

95 

.43 

241.48 

65.50 

4 

36 

13 

2397.5 

-28.24 

87.58 

DirrERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8621  TRA'1.133J  TC3  .3737  BAU  .0824  SCT  2340.1  SCR  92-5  SC3  1119. 9 ST  1366.4  SR  36.7  SS  2771.5 

ROE  .0232  RRA  .0297  RC3  -.0865  FAU  .10573  RRT  -.7527  RRF  .8780  RTF  -.9628  CRT  -.9987  CR5  -.9942  CST  .9938 

FOE  5.5321  FRA  5.2987  FC3-5.6988  BSP  8003  SCB  2342.0  R23  -.2321  R13  .9630  LSA  308  7.2  MSA  136.2  55A  1.8 

eoE  .8624  BRA  1 .1335  BC3  .3836  FSP  -3363  SCI  2341.2  SC2  60.9  THA  178.29  ElI  1366.9  El2  1.9  alF  178.47 

LAUNCH  DATE  DEC  8 1968  FLIGHT  TIME  156.00  ARRIVAL  CATE  MAY  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  412.882 

RL  147.35  LAL  -.00  LO.  75,97  VL  27.709  CAL  4,40  A7L  86.01  MCA  177.59  SMA  128.40  ECC  .16595  INC  3.9863  vi  30.237 

RP  108.60  LAP  .17  LOP  253.57  VP  37.556  CAP  -3.56  ATP  93.98  TAL  156.86  TAP  334.44  RCA  107.09  APO  149.71  V2  34.894 

RC  64.032  Gl  28.34  CP  -6.10  TAt  54.51  TAP  45.91  ETS  8.22  TAE  162.88  ETE  329.33  TAC  123.02  ETC  169.26  CLP  -45.59 

planetocentric  conic 

C3  16.361  VHL  4.045  OLA  36.37  RAL  13.01  RAO  6567.7  VEL  11.736  PTH  2.07  VHP  3.643  OPA  2.78  RAP  29.33  ECC  1 .2693 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  UONC 

r INJ  RT  ASC 

INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.82 

22 

9 40 

4036.38 

-26.41 

175.99 

240.99 

63.73 

23  16 

56 

3436.4 

'29.72 

166.15 

114.18 

3 

59  56 

2942.70 

-26.40 

91.73 

240.99 

63.72 

4 48 

59 

2342.7 

-29.71 

83.89 

65.82 

22 

9 40 

4036.38 

-26.41 

173.99 

240.99 

63.73 

23  16 

56 

3436.4 

-29.72 

166.15 

114.18 

3 

59  56 

2942.70 

-26.40 

91.73 

240.99 

63.72 

4 48 

59 

2342.7 

-29.71 

83.89 

65.82 

22 

9 40 

4036.38 

-26.41 

173.99 

240.99 

63.73 

23  16 

56 

3436.4 

-29.72 

166.15 

114.18 

3 

59  56 

2942.70 

-26.40 

91.73 

240.99 

63.72 

4 48 

59 

2342.7 

-29.71 

83.89 

differential 

. CORRECTIONS 

MID-COURSE  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.8263 

tra- 

'1.0234 

TC3  .3196  BAU  .0814 

SCT  2166.8  SCR 

557.0  SC3 

1232.9 

ST  1289.7 

SR  239.3 

SS 

3013.7 

ROE  . 1 620 

RRA 

.1282  RC3  -.1903  FAU  .11539 

RRT 

-.9262  RRF 

.9949  RTF 

-.9588 

CRT  -.9893 

CRS  -.9997 

CST 

.9927 

FOE  6.4323 

FRA 

5.5609  FC3-6.1055 

BSP  7647 

see 

2196.0  R23  - 

.2745  R13 

.9614 

LSA  3283.7 

MSA  144.0 

SSA 

.6 

BOE  ,8420 

BRA 

1.0314 

BC3  .3720 

FSP  -3756 

SC] 

2192.0  SC2 

133. J tha 

171.29 

ElJ  1311. 2 

El2  34.3 

ALF 

169.59 

430 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  » 


LAUNCH  CATC  CEC  & 1968 


flight  time  158. do 


ARRIVAL  CATE  MAV  J5  1969 


HELIOCENTRIC  CCNIC 

RL  147.35  LAL  -.00  LOl  75.97  VL  27.735 

RP  1D8.64  LAP  -.02  LOR  256.74  VP  37.565 

RC  66.131  CL  12.06  CP  19.53  7Al  49.33 

PLANE TOCENTRIC  conic 


distance  419.368 

GAL  4.33  A7L  88.46  HCA  180.77  SMA  128.57  ICC  .16398  INC  1.4603  VI  30.237 
CAP  -3.09  A7P  91.54  TAL  156.93  TAP  337.70  RCA  107.49  APO  149.66  V2  34.883 
7AP  52.35  ETS  346.43  7AE  159.38  CTE  54.23  7AC  113.48  ETC  156.31  CLP  -49.60 


C3  12.615 

VHL  3 

.552 

CLA  21 .90 

RAL  21.15 

RAC  6567.5 

VEL  11.576 

PTm  2.02 

VHP  3.635 

OPA  25.89 

RAP  17.76 

ECC  1.2076 

LNCH  ATMTH 

LNCH  ■ 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 25 

48 

2871 .50 

-28.32 

87.05 

242.49 

90.19 

5 13  39 

2271 .5 

-27.99 

78.40 

90.00 

22  48 

46 

3992.52 

-6.61 

160.36 

236.98 

62.40 

23  55  19 

3392.5 

-10.25 

153.57 

100.00 

6 2 

36 

2559.32 

-29.82 

64.05 

242.46 

92.15 

6 45  16 

1959.3 

-29.20 

55.30 

100.00 

23  54 

38 

3779.92 

-5.29 

144.01 

236.26 

60.54 

24  57  38 

3179.9 

-9.17 

137.38 

110.00 

7 43 

5 

2244.98 

-33.52 

39.82 

242.10 

97.13 

8 20  30 

1645.0 

-32.17 

30.85 

110.00 

0 34 

35 

3667.03 

-2.13 

133.49 

234.30 

55.88 

1 35  42 

3067.0 

-6.60 

127.25 

differential  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACr 


ORBIT  determination  ACCURACT 


TOE  -.5643 

TRA* 

*1  .0377 

TC3 

.0808 

6AU 

.1089 

SGT  2021.7 

SCR 

1609.2  SC3 

1320.4 

ST 

1059.1 

SR 

871  .4 

ss 

2636.9 

ROE  -.4797 

RRA 

-.7682 

RC3 

.6406 

FAU 

.09069 

RRT  .9652  RHF 

-.9999  RTF 

-.9626 

CRT 

.9982 

CRS 

.9999 

CST 

.9974 

FOE  4.6511 

FRA 

7.2230 

FC3-6.2240 

BSP 

5765 

SG6  2584.0 

R23 

-.1712  R13 

-.9852 

LSA 

2971 .4 

MSA 

71  .2 

SSA 

I .9 

BOE  . 7406 

BRA 

1 .2911 

8C3 

.6456 

FSP 

-2479 

SCI  2562.6 

SC2 

331.9  THA 

38.29 

ELI 

1370.9 

El2 

40.6 

AlF 

39.44 

LAUNCH  DATE  DEC  8 1968 


flight  time  160. CX3 


ARRIVAL  DATE  HAV  17  1969 


HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  108.67  LAP  -.21  LOP  259.91 

RC  68.274  GL  22.95  GP  4.14 

PLANE TOCENTRIC  CONIC 
C3  14.113  VHL  3.757  OlA  31.74 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


DISTANCE  425.830 

VL  27.757  GAL  4.27  ATU  86.97  HO  183.95  SNA  128.73  ECC  .16230  INC  3.0329  VI  30.23  7 

VP  37.571  CAP  -2.63  ATP  93.03  TAL  156.97  TAP  340.92  RCA  107.84  APO  149.62  V2  34.873 

TAL  52.49  TAP  54.39  ETS  359.17  TAE  169.87  ETE  10.41  TAC  117.98  ETC  163.64  CLP  -54.28 


75.02 

104.98 

75.02 

104.98 

110.00 

110.00 


23  17  9 
3 15  41 
23  17  9 
3 15  41 
5 25  11 
2 10  45 


3832.54 

3080.18 

3832.54 

3080.18 

2678.59 

3282.13 


RAL  15.92 
INJ  LAT 
-23.97 
-23.96 
-23.97 
-23.96 
-32.11 
-16.32 


RAO  6567.6  VEL  11.640  PTH  2.04  VHP  3.283 
INJ  long  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


CPA  11.28  RAP  23.10  ECC  1.2323 


156.92 

101.24 
156.92 

101 .24 
73.26 

112.71 


239.99 

239.98 

239.99 
239.98 
242.79 
236.02 


68.55 

68.53 

68.55 

68.53 
77.59 

59.54 


24  21 

4 7 

24  21 

4 7 

6 9 
3 5 


2 

1 

2 

1 

50 

27 


PO  CST  TIM 
3232.5 
2480.2 

3232.5 
2480.2 

2078.6 
2682.1 


iNJ  2 LAT  INJ  2 LONG 


-26.67 
-26 . 66 
-26.67 
-26.66 
-33.48 
-20.24 


149.00 
93.33 
149.00 
93.33 
64  .30 
105.79 


differential  ccrrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.5166 

TRA  -.8094 

TC3 

.1751 

0AU 

.0478 

SCT 

1656.8 

SGR  384.1 

SC3 

1508.6 

ST 

900.2 

SR 

206.2 

SS 

3046.1 

ROE  -.1208 

RRA  -.1716 

RC3 

.1828 

FAU 

.14103 

RRT 

.9585 

RRT  -.9928 

RTF 

-.9413 

CRT 

.9991 

CRS 

.9949 

CST 

.9899 

FOE  6.5798 

FRA  7.0952 

rC3-8.6511 

BSP 

6114 

SG6 

1700.7  R23  -.3041 

R13 

-.9457 

LSA 

3180.6 

MSA 

123.7 

SSA 

2.4 

BOE  .5305 

0RA  .8274 

BC3 

.2531 

FSP 

-4593 

SGI 

1697,4 

SG2  106.9 

THA 

12.58 

Eli 

923.5 

El2 

8.7 

alf 

12.89 

LAUNCH  DATE  DEC  8 1968 


flight  time  162.00 


ARRIVAL  CATE  HA^  19  1969 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  -.00  LOL  75.97  VL  27.776  GAL 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.576  GAP 

RC  70.456  GL  24 .21  CP  2.41  TAL  52.98  TAP 

PLANETOCENTRIC  CONIC 


DISTANCE  432.272 

4.22  ATL  86.81  HCA  187.12  SMA  128.86  ECC  .16091  INC  3.1941  Vl  30.237 
-2.18  ATP  93.17  TAL  156.99  TAP  344.11  RCA  108.12  APO  149.59  V2  34.862 
59.11  ETS  .63  TAE  172.7]  ETE  2.64  TAC  116.97  ETC  164.77  CLP  -59.08 


C3  14.172 

VHL 

3.765 

CLA  32.86 

RAl  15.22 

RAO  6567.6  VEL  11.643 

PTH  2.04 

VHP  3. 

.134 

CPA  9.04 

RAP  22.30 

ECC 

1 .2332 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.59 

22 

58  12 

3883.69 

-24.75 

161.16  239.70 

67.66 

24  2 

56 

3283.7 

-27.56 

153.23 

107.41 

3 

29  0 

3030.88 

-24 , 74 

97.82  239.69 

67.65 

4 19 

31 

2430.9 

-27.55 

89.89 

72.59 

22 

58  12 

3883.69 

-24.75 

161.16  239.70 

67.66 

24  2 

56 

3283.7 

-27.56 

153.23 

107.41 

3 

29  0 

3030.88 

-24 . 74 

97.82  239.69 

67.65 

4 19 

31 

2430.9 

-27.55 

89,89 

110.00 

4 

56  58 

2760.29 

'30.75 

79.25  242.04 

74.29 

5 43 

58 

2160.3 

-32.60 

70.51 

110.00 

2 

33  22 

3202.27 

-19.01 

108.09  236.73 

61 .04 

3 26 

44 

2602.3 

-22.72 

100.92 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4049 

TRA 

-.6678 

TC3  .0335 

6AU  .0244 

SGT  1358.1  SCR  248.5  SC3  1653.0 

ST  715.2 

SR  109.3 

SS 

3257.4 

ROE  -.0583 

RRA 

-.1172 

RC3  .1243 

FAU  .15198 

RRT  .9306  RRT  - 

.9636  RTF 

.9158 

CRT  .9956 

CRS  .9632 

CST 

.9834 

FOE  7.4227 

FRA 

7.5982 

FC3-9.2842 

BSP  5059 

see  1380.6  R23  - 

.2939  R13  - 

.9192 

LSA  3334.2 

MSA  130.0 

SSA 

3.5 

BOE  .4091 

BRA 

.6780 

6C3  .1287 

FSP  -5009 

SGI  1377.7  SC2 

89.6  THA 

9.70 

Eli  723.4 

El2  10.1 

alf 

8.65 

LAUNCH  DATE  DEC  8 1968 


flight  TIME  164.00 


ARRIVAL  CATE  MAT  21  1969 


HELIOCENTRIC  CONIC 
RL  147,35  LAL  -.00  LCt  75.97 

RP  108.73  LAP  -.58  LOP  266.25 

RC  72.672  CL  24.77  GP  1.74 

PLANETOCENTRIC  CONIC 


DISTANCE  438.691 

VL  27.792  CAL  4.19  ATL  86,74  HCA  190.30  SMA  128.97  ECC  .15978  INC  3.2569  Vl  30.237 

VP  37.579  CAP  -1.74  ATP  93.20  TAL  156.98  TAP  347.28  RCA  108.36  APO  149.58  V2  34.853 

TAL  53.18  TAP  €4.18  ETS  1.14  TAE  175.81  ETE  358.08  TAC  115.34  ETC  165.34  ClP  -64. J7 


C3  14.125 

VHL  3.758 

OLA  33.36 

RAL  14.92 

RAO  6567.6 

VEL  11.64] 

PTH  2.04 

VHP  3. on 

DP A 7.66 

RAP  20.80 

ECC  1 .2325 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71  .57 

22  50  34 

3902.87 

-25.13 

162.81 

239.52 

67.29 

23  55  37 

3302.9 

-27.98 

154  .87 

108.43 

3 34  17 

3010.23 

-25.12 

96.40 

239.51 

67.28 

4 24  27 

2410.2 

-27.97 

88.46 

71.57 

22  50  34 

3902.87 

-25.13 

162.81 

239.52 

67.29 

23  55  37 

3302.9 

-27.98 

154.87 

108.43 

3 34  17 

3010.23 

-25.12 

96.40 

239.51 

67.28 

4 24  27 

2410.2 

-27.97 

88.46 

110.00 

4 40  32 

2807.18 

-29.84 

82.59 

241.46 

72.50 

5 27  19 

2207.2 

-31 .94 

74,01 

110.00 

2 47  26 

3153.91 

'20.58 

105.22 

237.18 

62.08 

3 40  0 

2553.9 

-24.15 

97.89 

differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.2598 

TRA 

-.5112 

TC3 

-.1238  BAU 

.0310 

SGT 

1018.0  SGR  194.8  503  1 781.3 

ST 

485.1 

SR 

62.4 

SS 

3398.0 

ROE 

-.0224 

RRA 

-.0953 

RC3 

.1077  FAU 

.16403 

RRT 

.8483  RRF  -.8943  RTF  -.8532 

CRT 

.9292 

CRS 

.7983 

CST 

.9635 

FOE 

8.0627 

FRA 

8.0674 

rc- 

10.0536  BSP 

3966 

see 

1036.5  R23  -.3082  ^13  -.8583 

LSA 

3430.4 

MSA 

133.9 

SSA 

4.5 

BOE 

.2608 

BRA 

.5200 

6C3 

.1641  FSP 

-5478 

SGI 

1031.4  SC2  101.8  THA  9.31 

Eli 

488.5 

El2 

22.9 

alF 

6.83 

431 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  « VOL 


I9GB-69 


launch  date  dec 

a 1968 

Flight  time  lee.oo 

ARRIVAL  date 

MA  r 

25  1969 

heliocentric 

CONIC 

DISTANCE  445.089 

RL  147.35 

LAL 

-.00 

LOL  75.97 

VL  27.805 

gal  4.17 

AZt  86.71 

HCA 

193.47 

SMA  129.06 

ECC 

.15892 

INC  3.2901 

VI 

30.237 

RP  100.76 

LAP 

- .77 

LOP  269.42 

VP  37,580 

GAP  -1.31 

AZP  93.20 

tal 

156,93 

TAP  350.40 

RCA 

108.55 

APO  149.57 

V2 

34 .044 

RC  74.919 

gl 

25.10 

GP  1.39 

ZAL  53.26 

ZAP  69.52 

ETS  1.36 

ZAE 

179.19 

ETE  335.87 

ZAC 

113.35 

ETC  165.7? 

ClF 

-69.52 

PLANETOCENTRIC  < 

CONIC 

C3  14.076 

VHL 

3.752 

Ola  33.68 

RAL  14.79 

RAD  6567.6 

VEL  11.639 

PTH 

2.04 

VHP  2.911 

DPA 

6.46 

RAP  10.95 

ECC 

1.2317 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

iNJ  LONG 

iNJ  RT  ASC 

INJ 

AZMTH 

INJ  TI»C 

PO 

CST  TIM 

iNJ  2 LAT 

iNJ 

Z LONG 

: 

70.96 

22 

46  16 

3913.72 

-25.37 

163.77 

239.44 

67.07 

23  51  30 

3513.7 

-28.25 

155.82 

! 

109.04 

3 

37  33 

2997.86 

-25.36 

95.56 

239.43 

67.06 

4 27  31 

2397.9 

-20.24 

87.61 

70.96 

22 

46  16 

3913.72 

-25.37 

163.77 

239.44 

67.07 

23  51  30 

3313.7 

-20.25 

155 .02 

- 

109.04 

3 

37  33 

2997.86 

-25.36 

95.56 

239.43 

67.06 

4 27  31 

2397.9 

-20.24 

07.61 

110,00 

4 

27  59 

2643.61 

-29.07 

65.15 

241.02 

71.17 

5 15  23 

2243.6 

-31.36 

76,69 

110,00 

2 

58  56 

3115.96 

-21 .77 

102.92 

237.61 

62.97 

3 50  52 

2516.0 

-25.22 

95.46 

DIFFERENTIAL  CORRECTIONS 


mid-course  execution  accuracy 


ORBIT  determination  ACCURACY 


TDE 

- .0935 

TRA 

- .3421 

TC3 

-.3116 

BAU 

.0617 

SGT  684,9 

SGR  170.3 

SG3 

1RI4.T- 

ST 

236.5 

SR 

46.3 

SS 

3508.0 

: 

RDE 

.0050 

RRA 

-.0828 

RC3 

.1018 

FAU 

.17445 

RRT  .6558 

RRF  -.7732 

RTF 

6518 

CRT 

.6843 

CRS 

.1773 

CST 

.8357 

1 

FOE 

8.6034 

FRA 

8 . 5028 

FC- 

10.7291 

B.SP 

2704 

SGB  705.8 

R23  -.4377 

R13 

.6656 

LSA 

3514.4 

MSA 

137.3 

SSA 

5.4 

- 

BDE 

.0937 

BRA 

.3520 

BC3 

.3270 

FSP 

-5093 

SCI  694.3 

SG2  126.8 

THA 

9.58 

Etl 

236.6 

El2 

33.4 

ALF 

7.70 

~ 

LAUNCH 

DATE  DEC 

8 1968 

flight 

TIME  168.00 

ARRIVAL 

DATE 

MAY 

25  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  451.465 

\ 

RL 

147.35 

tAL 

-.00 

tot 

T5.97 

VL 

27.815 

GAL 

4.17  AZt 

86.69  HCA 

196.64 

SMA  129.13 

ECC 

.15832 

INC 

3.3110 

VI 

30.237 

\ 

RP 

100.78 

LAP 

-.95 

top 

272.59 

VP 

37,579 

GAP 

-.89  AZP 

93.17  tal 

156.65 

TAP  353.49 

RCA 

108.69 

>PO 

149.56 

V2 

34.835 

RC 

77,194 

Gl 

25.30 

GP 

1.16 

ZAt 

53.26 

ZAP 

75.08  ETS 

1.45  ZAE 

176. 

96 

ETE  187.76 

ZAC 

111.12 

tTXL.  166,01 

CLP 

-75 .07 

= 

planetocentri 

C3  14.051  V 


5.749  DLA  35,89  RAL  14,77 


.6  VEt  11.838  PTH^_  2,04  VHf  2.858 


5.27  RAF  16.85  ECC  I -2312 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TtM 

INJ  2 LAT 

iNJ  2 LONG 

1 

70.55 

22  43  38 

5921.1^ 

-25.53 

164.42 

239.46 

66,92 

23  49  0 

3321 .2 

-28,43 

156.47 

- 

109.45 

3 40  2 

2989.64 

-25.52 

95.00 

239.46 

66.90 

4 29  52 

2389 . 6 

-28.42 

87.04 

- 

70.55 

22  45  38 

3921.16 

-25.53 

164.42 

239.46 

66.92 

23  49  0 

3321.2 

-28.43 

156,47 

* 

109.45 

3 40  2 

2989.64 

-25.52 

95.00 

239.46 

66.90 

4 29  52 

2389,6 

-28.42 

87.04 

= 

110.00 

4 17  4 

2676.56 

-28.32 

07.48 

240.70 

70.01 

5 5 1 

2276.6 

-30.78 

79.00 

1 

110.00  « 

3 9 43 

3082.23 

-22.80 

100.84 

236.09 

63.81 

4 I 5 

2482.2 

-26.13 

93.26 

_ 

differential  correct ION8 


ION  accuracy 


ORBIT  determination  ACCURACY 


TDE  .0902  TRA 

-,1808 

TC3  -.5239 

BAU  .1002 

SGT 

510.8  SGR 

162.2  SG3  1983.8 

ST  164.4 

SR 

59.8 

SS 

3583.3 

RDE  .0284  RRA 

- .0744 

RC3  .1003 

FAU  .18323 

RRT 

.2054  RRF  - 

.6103  RTF 

.0538 

CRT  .9766 

CRS 

-.4526 

CST 

- ,6104 

FDE  9.0142  FRA 

8.8526 

FC-11 .2895 

BSP  1309 

SGB 

536.0  R23  - 

.6312  R13 

.0197 

LSA  3584,8 

MSA 

140.5 

SSA 

6.3 

BDE  .0945  BRA 

,1772 

BC3  .5335 

FSP  -6257 

SGI 

512.0  SG2 

158.4  THA 

4.13 

ELI  174.5 

El2 

12.1 

ALF 

19.65 

- 

launch  date  dec 

8 1968 

Flight  time  ito.oo 

ARRIVAL 

date 

MAY 

27  1969 

heliocentric  conic 

distance  457.819 

■ 

RL  147.35  LAL 

- .00 

LOL  75.97 

VL  27.823 

GAL  A. 17 

AZL  86.67 

HCA 

199 

.81 

SMA  129 

.19 

ECC  .15795 

INC 

3.3250 

VI 

30.237 

RP  108.81  LAP 

-1.13 

LOP  275.75 

VP  37.576 

GAP  -.47 

AZP  93.13 

TAL 

156 

.73 

TAP  556 

.55 

RCA  108.78 

APO 

149.59 

V2 

34 .82  7 

= 

RC  79.493  OL 

25.42 

GP  1.00 

ZAL  53,19 

ZAP  80.78 

ETS  1.46 

ZAE 

173 

.04 

ETE  183 

,51 

ZAC  108.72 

ETC 

166.23 

CLP 

-80.76 

- 

PLANETOCENTRIC  CONIC 

C3  14.059  VHL 

3,749 

OLA  34.05 

RAL  14. $5 

RAD  6567.6 

VEL  11.638 

PTH 

2.04 

VHP  2. 

786 

OPA  4.09 

RAP 

14.60 

ECC 

1 .2314 

LNCH  AZMTH  LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

iNJ  TIME 

PO  CST  TIM 

iNJ 

2 LAT 

INJ 

2 LONG 

70.25  22 

42  9 

3926.77 

-25.64 

164.91 

239.60 

66.79 

23  47 

35 

3326.8 

- 

28.56 

156.96 

109.75  3 

42  8 

2984.26 

-25.63 

94.63 

239.60 

66. 

78 

4 31 

52 

2384.3 

' 

28.55 

86.67 

70.25  22 

42  9 

3926.77 

-25.64 

164.91 

239.60 

66. 

79 

23  47 

35 

3326.8 

' 

28.56 

156.96 

■ 

109.75  3 

42  8 

2984.26 

-25.63 

94.63 

239.60 

66. 

7$ 

4 31 

52 

2384.3 

- 

28.55 

86.67 

110.00  4 

6 25 

2910.23 

-27.52 

89.71 

240.45 

68. 

87 

4 54 

55 

" 

30.13 

81 .49 

110.00  3 

20  58 

3048.80 

-23.79 

96.75 

238^68 

64. 

70 

4 11 

47 

24418.8 

- 

26.99 

91 .05 

DIFFERENTIAL  CORRECTIONS 
TDE  .2870  TRA  .0304  TC3  -.7563 
RDE  .0492  RRA  -.0684  RC3  .1009 
FDE  9.2850  FRA  9.1062  FC-1 1.6408 
BDE  .2912  BRA  .0748  BC3  .7630 

LAUNCH  DATE  DEC  8 1968 


BAU  .1434 
FAU  .18904 
BSP  399 
F5P  -6514 


D-COORSE  EXECUTION  ACCURACY 
T 719.2  SGR  165.2  SG3  2043.8 

T -.1433  RRF  -.4381  RTF  .7122 

B 737,9  R23  .3340  R13  -.7148 

1 719.6  SC2  163,4  THA  178.01 

FLICNT  TIME  172.00 


ORBIT  DETERMINA 
ST  439.3  SR 
CRT  .8734  CRS 
LSA  3649.5  MSA 
ELI  445.4  EL2 


TION  ACCURACY 

04.2  SS  3624.8 
-.6905  CST  -.9543 
143.7  SSA  7.1 
40.4  AlF  9.58 


arrival  DATE  MAY  29  1969 


HELIOCENTRIC  CONK  ^ DISTANCE  464.152 

RL  147.35  LAL  -.00  LOL  75.97  VL  27?828  GAL  4.20  A2L  86.66  HCA  202,98  SMA  129.23 

RP  100.03  LAP  -1.30  LOP  278.92  VP  37.575  GAP  -.06  AZP  93.07  TAL  156.58  TAP  359.56 

RC  01.813  Gl  25.47  GP  .88  ZAL  53.05  ZAP  86.55  ET$  1.44  ZAE  168.96  ETE  182.11 

PLANETOCENTRIC  CONIC 

C3  14.102  VHL  3.755  OLA  34.17  RAL  15.01  RAD  6567.8  VEt  11.640  PTM 


ECC  .15782  INC  3.3354  VI  30.237 
RCA  108.83  APO  149.62  V2  34.820 
ZAC  106.24  ETC  166.39  CLP  -86.55 


2.04  VHP  2.761 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  tONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

O 

o 

22  41 

30 

3931 .36 

-25.71 

165.30 

239.85 

66.68 

23 

47 

1 

109.97 

3 44 

3 

2981 .03 

-25.69 

94.40 

239.84 

66.67 

4 

33 

44 

70.03 

22  41 

30 

3931.36 

-25.71 

165.30 

239.85 

66.68 

23 

47 

1 

109.97 

3 44 

3 

2961.03 

-25.69 

94.40 

239.84 

66.67 

4 

33 

44 

110.00 

3 52 

27 

2955.43 

-26.37 

92.72 

240.16 

67.42 

4 

41 

43 

110.00 

3 36 

12 

3004.95 

-25.04 

95.95 

239.92 

65.93 

4 

26 

17 

differential  CORRECTIONS 
TDE  .4914  TRA  .2261  TC3-1.D017  BAU  .1098 

RDE  .0680  RRA  -.0640  RC3  .1031  FAU  .19205 

FDE  9.3039  FRA  9.2239  FC-11.7901  BSP  1915 

BOE  .4961  BRA  .2370  BC3  1.0070  FSP  -6663 


mid-course  execution  accuracy 

SCT  1142.4  SGR  175.2  SG3  2067.6 
RRT  -.1503  RRF  -.2679  RTF  .8981 
$G6  il5r.8  R23  .1515  R13  -.8906 
$01  1142.8  SG2  173.2  THA  178.65 


DPA  2.91  RAP 
PO  CST  TIM  INJ 

3351.4 
2381.0 

3331.4 

2381.0 

2355.4 

2405.0 

ORBIT  DETERMINA 
ST  760,7  SR 
CRT  .8785  CRS 
LSA  3703.7  MSA 
ELI  766.8  El2 


12,27  ECC  1.2321 
2 lat  INJ  z long 


TION  ACCURACY 

109.7  SS  3626.1 
-.7825  CST  -.9846 

146.7  SSA  7.7 
52.0  AtF  7.25 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  i 


launch  cate  CEC  0 1968 

HELIOCENTRIC  CONIC 
RL  U7.35  LAL  -.00  LOL  75.97 

RP  108.85  CAP  -1.A7  LOP  282-08 

RC  84.153  OL  25.46  CP  .78 

PLANE tocentric  conic 
C3  14.184  VHL  3.766  CLA  34.25 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
69.88  22  41  33  3935.41 

110.12  3 45  56  2979.53 

69.88  22  41  33  3935.41 

110.12  3 45  56  2979.53 

69.88  22  33  3935.41 

110.12  3 45  56  2979.53 

DIFFE^NTIAL  COftPCCTIONS 


VL  27.832  OAL 
VP  37.571  CAP 
7AL  52.84  7AP 


Flight  time  i74.oo 
DISTANCE  470.463 

4.23  A7U  86.66  HCA  206.15  SHA  129.25 

.34  A7P  93.00  TAL  156.38  TAP  2.53 

92.30  ET5  1.38  7AE  164.84  ETC  181.34 


RAL  15.25 
INJ  LAT 
-25.73 
-25.72 
-25.73 
-25.72 
-25.73 
-25.72 


RAC  6567.6 
INJ  LONG 
165.63 
94.30 
165.63 
94.30 
165.63 
94.30 


VEt  11.643  PTH  2.04  VHP  2.760 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


TC3-1 .2517 

BAU 

.2302 

RC3 

.1064 

FAU 

.19131 

FC-11 .6769 

BSP 

3586 

BC3  1 

1 .2562 

FSP 

-6713 

165.91 

94.30 
165.91 

94.30 
165.91 

94.30 


LAUNCH  DATE  OEC  8 1968 
HELIOCENTRIC  CONIC 

RU  147.35  LAL  -.00  LOL  75.97  VL  27.833CAL 
RP  108.87  LAP  -1.64  LOP  285.24  VP  37.567  CAP 
RC  86.508  Cl  25.39  GP  .70  7AL  52.58  7AP 
plaictocentric  conic 

C3  14.306  VHL  3.782  OLA  34.30  RAL  15.57 
LNCH  ATMTH  LNCH  TIME  t-I  TIME  INJ  LAT 
69.79  22  42  14  3939.03  -25.72 

110.21  3 47  46  2979.67  -25.70 

69.79  22  42  14  3939.03  -25.72 

110.21  3 47  46  2979.67  -25.70 

69.79  22  42  14  3939.03  -25.72 

110.21  3 47  46  2979-67  -25.70 

DIFFERENTIAL  CORRECTIONS 
TDE  .9020  TRA  .6305  TC3-1 .4959  BAU  .2869 
ROE  .1006  RRA  -.0595  RC3  .1108  FAU  .18778 
FDE  9.1011  FRA  9.0806  FC-11.3637  0SP  5255 
80E  .9076  BRA  .6333  BC3  1 .5000  FSP  -6655 

LAUNCH  DATE  OEC  8 1968 

heliocentric  CONIC 
RL  147,35  LAL  -.00  LOL  75.97 
RP  108.89  LAP  -1.80  LOP  288.41 
RC  88-877  CL  25.28  GP  .62 
plane TOCENTRIC  CONIC 

C3  14.468  VHL  3.804  CLA  34.32  RAL  15.96 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  UAT 

69.74  22  43  30  3942.44  -25.66  166.15 

110.26  34938  2981.27  -25.65  94.40 

69.74  22  43  30  3942.44  -25.66  166.15 

110.26  3 49  38  2981 .27  -25.65  94.40 

69.74  22  43  30  3942.44  -25.66  166.15 

110.26  34938  2981.27  -25.65  94.40 

DIFFERENTIAL  CORRECTIONS 
TOE  1.0981  TRA  .8285  TC3-1 .7284  BAU  .3351 
ROE  .1147  RRA  -.0590  RC3  .1160  FAU  .18162 
FOE  8.7496  FRA  8-8333  FC-10.8679  BSP  6896 
0OE  1.1040  BRA  .8306  BC3  1.7323  FSP  -6496 

LAUNCH  DATE  DEC  8 1968 


240.20  66.58  23  47  8 

240.20  66.56  4 55  35 

240.20  66.58  23  47  8 

240.20  66.56  4 35  35 

240.20  66.58  23  47  8 

240.20  66.36  4 35  35 

MIO-COURSE  EXECUTION  ACCURACV 
S6T  1625.1  SCR  189.3  SC3  2056.6 
RRT  -.0878  RRF  -.1727  RTF  .9504 
see  1636.1  R23  .0885  R13  -.9505 

SCI  1625.2  SC2  188.6  THA  179.41 

flight  time  176.00 

DISTANCE  476.753 

4.28  A7L  86.65  HCA  209-31  SMA  129.26 

.74  ATP  92.92  TAl  156.14  TAP  5.46 

97.94  ETS  1.31  TAE  160.78  ETE  180.83 


arrival  cate  MAr  31  1969 


ECC  .15792  INC  3.3435  VI  30.237 

RCA  108.84  APO  149.66  V2  34.813 

7AC  103.77  ETC  166.50  ClP  -92.30 

CPA  1.75  RAP  9.96  ECC  J.2334 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3335.4  -28.67  157.68 

2379.5  -28.66  86.35 

3335.4  -28.67  157,68 

2379.5  -28.66  86.35 

3335.4  -28.67  157.68 

2379.5  -28.66  86.35 

ORBIT  CETERMINATION  ACCURACT 

ST  1088.6  SR  133.8  SS  3595-1 

CRT  .8885  CRS  -.8250  CST  -.9922 

LSA  3755.7  MSA  149.8  SSA  8.3 

ELI  1095.1  El2  61.0  AlF  6.25 

arrival  cate  JUN  2 1969 


RAO  6567.6  VEL  11.649  PTH  2.04  VHP  2.783 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


23  47  53 
4 37  25 
23  47  53 
4 37  25 
23  47  53 
4 37  25 


ECC  .15824  INC  3.3498  VI  30-237 
RCA  108.81  APO  149.71  V2  34.807 
TAC  101.40  ETC  166.55  ClP  -97.94 

CPA  .65  RAP  7.74  ECC  1.2354 
PO  CST  TIM  INJ  2 LAT  INJ  2 L0*G 


240.67  66.40 

240.66  66.47 

240.67  66.40 

240.66  66.47 

240.67  66.40 

240.66  66.47 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2117.5  SCR  205.3  SG3  2010.0 
RRT  -.0296  RRF  -.0916  RTF  .9706 
see  2127.5  R23  .0626  R13  -.9706 

SCI  2117.6  SG2  205.2  THA  179.03 

Flight  time  i 78.00 

DISTANCE  483.022 

VL  27.832  CAL  4.34  ATL  86.64  HCA  212.48  SMA  129-25 

VP  37.561  CAP  1.14  ATP  92.83  TAL  155.87  TAP  8.34 

TAL  52.25  tap  103.41  ETS  1.23  TAE  156.84  ETE  180-45 

RAO  6567.6  VEL  11.656  PTH  2.05  VHP  2.829 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


3339.0 

2379.7 

3339.0 

2379.7 

3339.0 

2379.7 


-28.67 

-28.66 

-28.67 

-28.66 

-28.67 

-28.66 


157.96 

86.36 

157-96 

86.36 

157.96 

86.36 


OR0IT  determination  ACCURACV 


24J .24 
241 .24 
241 .24 
241.24 
241.24 
241.24 


66.38 

66.37 

66.38 

66.37 

66.38 
66.37 


23  49  13 
4 39  19 
23  49  13 
4 39  19 
23  49  13 
4 39  19 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  '.00  LOL  75.97  VL  27.030 

RP  100.90  LAP  -1.96  LOP  291.57  VP  37,555 

RC  91.256  GL  25.12  GP  .56  TAL  51.07 

PLANETOCENTRIC  CONIC 

C3  14,674  VHL  3.031  OLA  34.33  RAL  16.42 

LNCH  ATMTH  LNCH  TIME  t-I  TIME  INJ  LAT 
69.73  22  45  22  3945.59  '25.50 

110.27  3 51  29  2904.39  -25.57 

69.73  22  45  22  3945.59  -25.50 

110.27  3 51  29  2904.39  -25.57 

69.73  22  45  22  3945.59  -25.50 

110.27  3 51  29  2904.39  -25.57 

DIFFERENTIAL  CORRECTIONS 
TDE  1.2034  TRA  1.0210  TC3-1 .9419  BAU  .3017 
ROE  .1270  RRA  -.0595  RC3  .1215  FAU  .17310 
FOE  0.3036  FRA  0.5039  FC-10.2129  BSP  0474 

0OE  1 .2090  BRA  1 .0235  BC3  1 .9457  FSP  -6256 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2597.0  SCR  221.9  SC3  1935.1 

RRT  .0124  RRF  -.0375  RTF  .9800 

see  2607.2  R23  -.0497  R13  .9800 

SGi  2597.8  SG2  221.8  THA  .06 

flight  time  180.00 

DISTANCE  409.268 

CAL  4.42  ATL  86.64  HCA  215.64  SMA  129.24 

CAP  1.53  ATP  92.73  TAL  155.55  TAP  11. 19 

TAP  108.63  ETS  1.16  TAE  153.09  ETE  180.14 

RAO  6567.6  VEL  11.664  PTH  2.05  VHP  2.897 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ST 

1410.1 

SR 

155.8 

SS 

3527.1 

CRT 

.8952 

CRS 

-.8471 

CST 

-.9951 

LSA 

3798.7 

MSA 

152.7 

SSA 

0,8 

ELI 

1417.0 

EL2 

69.1 

ALF 

5.66 

ARRIVAL 

DATE 

JUN 

4 1969 

ECC 

.15878 

INC 

3.3551 

VI 

30.237 

RCA 

108.73 

APO 

149.78 

V2 

34,802 

TAC 

99.19 

ETC 

166.57 

CLP- 

'103.41 

DPA 

-.37 

RAP 

5.67 

ECC 

1 .2381 

PO 

CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

3342.4 

- 

28.63 

158.21 

2381  .3 

28.62 

86.47 

3342.4 

■28.63 

158-21 

2381  .3 

28.62 

86.4  7 

3342.4 

'28.63 

158.21 

2381.3 

'28.62 

86.47 

ORBIT  DETERMINATION  ACCURACY 

ST 

1715.5 

SR 

175.8 

SS 

3432.3 

CRT  .8988 

CRS 

-.8591 

CST 

-.9965 

LSA  3838.0 

MSA 

155.6 

SSA 

9.2 

ELI 

: 1722.8 

EL2 

76.7 

alf 

5.27 

166.35  24J.93  66.29  23  51  7 

94.61  241.92  66.28  4 41  14 

166.35  241.93  66.29  23  51  7 

94.61  241.92  66.28  4 41  14 

166.35  241.93  66.29  23  51  7 

94.61  241.92  66.28  44114 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  3053.4  SCR  230.3  SG3  1838.3 

RRT  .0400  RRF  -.0026  RTF  .9849 

see  3062.7  R23  -.0423  R13  .9849 

SCI  3053.4  SG2  238.1  THA  .18 


ARRIVAL  date  JUN  6 1969 


ECC  -15953  INC  3.3595  vi  30-237 
RCA  108.62  APO  149.85  V2  34.797 
TAC  97.21  ETC  166.55  ClP-108. 63 

DPA  -1-28  RAP  3.82  ECC  1.2415 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3345.6  -28.56  158-43 

2384.4  -28.55  86.68 

3345.6  -28.56  158-43 

2384.4  -28.55  86.68 

3345.6  -28.56  158.43 

2384.4  -28.55  86.68 

ORBIT  determination  ACCURACY 
ST  1998-8  SR  193.9  SS  3317.0 

CRT  .9003  CRS  -.8655  CST  '.9972 

LSA  3874.3  MSA  J58.3  SSA  9.5 

ELI  2006.4  EL2  84.1  ALF  5.00 


433 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  OATC  OEC  8 J968  FLIGHT  TIME  182,00  ARRIVAL  DATE  JUN  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  <95.494 

Rl  147.35  LAL  -.00  LOl  75,97  VL  27,826  GAL  4.51  A7L  86.64  HCA  218.80  SMA  129.21  ECC  ,16050  INC  3.3632  VI  30.237 

RP  108,92  LAP  -2.lt  LOP  294.73  VP  37,548  CAP  1.92  A7P  92.62  TAL  155.19  TAP  13.99  «CA  108.47  APO  149.95  V2  34.793 

RC  93.64A  OL  24.91  GP  .51  7AL  51.43  7AP  113.57  £TS  1.09  7A£  149.59  £T£  179.88  7AC  95.50  £TC  166.52  CLP- 113.57 

PLANETOCENTRIC  CONIC 

C3  14.924  VHL  3.865  CLA  34,31  PAL  16.96  ffAO  6567.6  V£L  11.675  PTH  2.05  VHP  2.983  OPA  -2.06  RAP  2.22  ECC  1 .24  56 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

69.77  22  47  42  3948.71  -25.47  166.54  242.72  66.19  23  53  3l  3348.7  -28.46  158.63 

110.23  3 53  25  2^8.80  -25.45  94.90  242.71  66.18  4 43  13  2388.8  -28.45  86.99 

69.77  22  47  42  3948.71  -25.47  166.54  242.72  66.19  23  53  31  3348.7  -28.46  158.63 

110.23  3 53  25  2988.60  -25.45  94.90  242.71  66.18  4 43  13  2588.8  -28.45  86.99 

69.77  22  47  42  3948.71  -25.47  166.54  242.72  66.19  23  53  31  3348.7  -28.46  158.63 

110.23  3 53  25  2988.80  -25.45  94,90  242.71  66.18  4 43  13  2388.8  -28.45  86.99 

OIFFERFNTJAl  corrections  mid-course  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

tOE  1 .4564  TRA  1 .2096  TC3-2.1314  6AU  .4260  SOT  3477.8  SCR  254.4  SC3  1 727.9  ST  2256.7  SR  210.5  SS  3189.3 

RCC  .1402  RRA  -.0607  RC3  .1271  FAU  .16284  RRt  .0574  RRF  .0197  R1T  ,9877  CRT  .9003  CRS  -.8686  CST  -.9976 

FOE  7.6021  fra  8.1238  FC5-9.4463  BSP  9957  SC6  3487.1  R23  -.0374  R13  .9877  L5A  3909.3  MSA  160.9  SSA  9.9 

0OE  1.4631  BRA  1.2111  BC3  2.1352  FSP  -5947  SCI  3477.8  SC2  254.0  THA  .24  ELI  2264.7  £l2  91.3  ALF  4.81 

LAUNCH  DATE  DEC  8 1968  FLIGHT  TIME  184.00  ARRIVAL  DATE  JUN  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  50l  .698 


RL  147.35 

LAL 

-.00 

LOL  75.97 

VL  27.820 

GAL  4.61 

AZL  86.63  HCA  221.97 

SMA 

129.17 

ECC  .16169 

INC 

3.3665 

VI 

30.237 

- 

RP  108.93 

LAP 

-2.25 

LOP  297,89  VP  37.541 

CAP  2.31 

ATP  92.50 

TAL  154,79 

TAP 

16.75 

RCA  108.28 

APO 

150.05 

V2 

34.789 

RC  96.038 

GL 

24.67 

CP  .46 

7AL  50.93 

ZAP  118.21 

ETS  1 .03 

ZAE  146.34 

ETE 

179.66 

ZAC  94 .08 

ETC 

166.49 

CLP 

-118.21 

PLANE  TOCENTRIC  CONIC 

C3  15.221 

VHL 

3.901 

OLA  34.27  RAL  17.56 

RAO  6567.6 

VEL  11.688 

PTH  2.06 

VHP 

3.088 

DPA  -2.71 

RAP 

.90 

ECC 

1 .2505 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.84 

22 

50  31 

3951 .87 

-25.32 

166.71 

243.61 

66.09 

23 

56  23 

3351  .9 

'28.32 

158.82 

_ 

110.16 

3 

55  24 

2994.47 

-25.31 

95,27 

243.60 

66.08 

4 

45  19 

2394.5 

■28.31 

87.38 

— 

69.84 

22 

50  31 

3951 .87 

-25.32 

166.71 

243.61 

66.09 

23 

56  23 

3351.9 

28 . 32 

158.82 

5 

110.16 

3 

55  24 

2994.47 

-25.31 

95.27 

245.60 

66.08 

4 

45  19 

2394.5 

28.31 

87.38 

69.04 

22 

50  31 

3951 .87 

-25,32 

166.71 

243.61 

66.09 

23 

56  23 

3351.9 

- 

28.32 

158.82 

110.16 

3 

55  24 

2994.47 

-25.31 

95,27 

245.60 

66.08 

4 

45  19 

2394.5 

- 

28.31 

87,38 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.6176 

TRA 

1.3933 

TC3-2.2908 

BAU  .4669 

SCr  3868.9  SCR  269.9  SC3  1611.2 

ST  2489.6 

SR 

225.9 

SS 

3057.7 

z 

ROE  .1521 

RRA 

-.0623  RC3  .1323 

FAU  .15113 

RRT  , 

.0688  RRF  . 

.0549  RTF  . 

9893 

CRT  .8995 

CRS 

-.8697 

CST 

-.9979 

FOE  7.2821 

FRA 

T.7ZX 

FC3-8.5962  BSP  11507 

see  3878.4  R23 

.0335  R13  . 

9893 

LSA  3946.1 

MSA 

163.5 

SSA 

10.3 

- 

BOE  1.6247 

BRA 

1.3947  BC3  2.2946  FSP  -5577 

SCI  3869.0  SC2  269.3  THA 

.28 

Eli  2497.9 

EL2 

98.3 

ALF 

4.67 

— 

LAUNCH  DATE  DEC  8 1968 


Flight  time  lae.oo 


ARRIVAL  DATE  JUN  12  1969 


HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  108.94  LAP  -2.39  LOP  301 .05 

RC  98.436  CL  24,59  CP  .42 

PLANE TOCENTRIC  CONIC 
C3  15. 567  VHL  3.946  OLA  34.21 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

69.95  22  53  52  3954.86 

110.05  35723  5001 .62 

69.95  22  53  52  3954.86 

110.05  35723  3001.62 

69.95  22  53  52  3954.86 

110.05  35723  3001 .62 

differential  CORRECTIONS 
TOE  1.7642  TRA  1.5706  TC3-2.4250 

ROE  .1640  RRA  -.0643  RC3  .1369 

FOE  6.7482  FRA  7.3051  FC3-7.7593 

BOE  1.7718  BRA  1.5719  8C3  2.4289 

LAUNCH  DATE  DEC  8 1968 


VL  27.813 
VP  37.533 
7Al  50.38 

S4L  18.23 
INJ  LAT 
-25.14 
-25.12 
-25.14 
-25.12 
-25.14 
-25.12 

BAU  .5055 
FAU  .13953 
BSP  12572 
FSP  -5212 


DISTANCE  507.879 

CAL  4.73  A7L  86.63  HCA  225.13  SMA  129.12  ECC  .16308  INC  3.3694  VI  30.237 

CAP  2.70  ATP  92.38  TAL  154.35  TAP  19.48  RCA  108.06  APO  150.18  V2  34.787 

7AP  122.54  ET5  .98  7AE  143.38  ETE  179.47  ZAC  92*97  ETC  166.45  CLP-122. 54 


RAO  6567.6  VEl  11.703  PTH  2.06  VHP  5.208 
INJ  LONC  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME 
166.86  244.60  65.99  23  59  47 

95.74  244.60  65.98  4 47  24 

166.86  244.60  65.99  23  59  47 

95.74  244.60  65.98  4 47  24 

166.86  244.60  €5.99  23  59  47 

95.74  244.60  65.98  4 47  24 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4222.7  SCR  284.8  SC3  1491.6 

RRT  .0764  RRT  .0454  RTF  .9905 

see  4232.3  R23  -.0307  R13  .9903 

SCI  4222.8  SC2  283.9  THA  .30 

flight  time  188.00 


DPA  -3.22  RAP  359.85  ECC  1.2562 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


3354.9  -28.16  158.99 

2401.6  -28.15  87.86 

3354.9  -28.16  158*99 

2401.6  -28.15  87.86 

3354.9  -28.16  158.99 

2401.6  -28.15  87.86 

ORBIT  determination  ACCURACY 
ST  2692.8  SR  240.5  SS  2918.7 
CRT  .8983  CRS  -.8696  CST  -.9981 
LSA  5975.0  MSA  166.1  SSA  10.6 

ELI  2701.5  El2  105.4  ALF  4.59 

ARRIVAL  DATE  JUN  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  514,039 

RL  147.35  LAL  -.00  LOL  75.97  VL  27.804  CAL  4.87  A7L  86.63  HCA  228.29  SMA  129.06  ECC  .16470  INC  3.3720  VI  30.237 

RP  108.94  lap  -2.52  LOP  304.21  VP  37.525  CAP  3.09  ATP  92.25  TAL  153.87  TAP  22.16  RCA  107.80  APO  150.31  V2  34.785 

RC  100.837  CL  24.07  CP  .38  7AL  49.79  TAP  126.55  ETS  .95  ZAE  140.68  ETE  179.30  ZAC  92.15  ETC  166.42  ClP-126.55 

Plane  TOCENTRIC  conic 


C3  15.967 

VHL 

3.996 

OLA  34.13 

RAL  18.95 

RAO  6567.6 

VEL  11.720  PTM  2.06 

VHP 

3 

.343 

OPA  -3.61 

RAP  359.08 

ECC 

( 1 .2628 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.10 

22 

57  38 

3957.97 

-24.92 

167.00 

245.70 

65.89 

24 

3 

36 

3358.0 

-27.96 

159.15 

109.90 

3 

59  25 

3009.99 

-24.91 

96.28 

245.69 

65.88 

4 

49 

35 

2410.0 

-27.95 

88.44 

70.10 

22 

57  38 

3957,97 

-24.92 

167.00 

245.70 

€5.89 

24 

3 

36 

3358.0 

-27.96 

159.15 

109.90 

3 

59  25 

3009.99 

-24.91 

96.28 

245.69 

65.88 

4 

49 

35 

2410.0 

-27.95 

88.44 

110.00 

4 

14  24 

2964.32 

-26.14 

93.3) 

246.28 

67.14 

5 

3 

48 

2364.3 

-29.00 

85.30 

110.00 

3 

45  45 

3031 .64 

-23.71 

98.93 

245.08 

64.62 

4 

36 

36 

2451.6 

-26.92 

91  .24 

differential  CORRECTIONS 

MIO-COORSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC  1.8984 

TRA 

1.7443 

TC3-2.5303  BAU  .5410 

SCT  4541.8  SCR 

299.0  SC3  1374.6 

ST  2869.6 

SR  254.6 

SS 

2780.2 

ROE  .1759 

RRA 

-.0663  RC3  .1404 

FM  .teres 

RRT  - 

.0827  RRT 

.0543  RTF  . 

.9909 

CRT  .8967 

CRS  -.8687 

CST 

'.9982 

FDE  6.2285 

FRA 

6.8947  FC3-6.9340  BSP  13725 

see  45SJ.6  RZ3 

-.0282  R)3  . 

.9909 

LSA  4000.0 

MSA  168.8 

SSA 

10.9 

BDC  1.9065 

BRA 

1.7456  BC3  2.5342  FSP  -4843 

SCI  4541 .9  see 

298.0  THA 

.31 

ELI  2878.7 

EL2  112.3 

ALF 

4.56 
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JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4.  1968  69  > 


LAUNCH  CATC  DEC  8 J968 


HELIOCENTRIC  CONIC 


Flight  tine  190.00 


arrival  cate  JUN  16  1969 


rl 

147.35  LAL 

-.00 

LOL 

75.97 

VL 

27.795 

GAL 

RP 

108.95  LAP 

-2.64 

LOP 

307.38 

VP 

37.517 

GAP 

RC 

103.240  GL 

23. 7J 

GP 

.35 

ZAL 

49.14 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

16.423  VHL 

4.053 

CLA 

34.03 

RAL 

19.74 

RAO 

VI  30.?37 


DISTANCE  520.175 

5.01  A7l  86.63  HCA  231.45  SNA  128.99  ECC  .16653  INC  3.3743 

3.47  A7P  92.10  TAL  153.35  TAP  24.81  RCA  107.51  APO  150.47  V2  34.784 

30  28  eTS  .93  7AE  138.26  ETE  179.16  7AC  91.61  ETC  166.39  ClP-150.28 


LNCH  A7HTH  LNCM  TIME  L'l  TIME 


70.28 

109.72 

70.28 

109.72 

110.00 

110.00 


23  1 51 


3961 ,06 


27  3019.74 


23  1 51 


3961 .06 


4 1 27  3019.74 

4 27  21  2940.73 

3088.07 


3 39  2 
differential  corrections 
toe  2.0209  TRA  1.915J  TC3'2.6094 
ROE  .1881  RRA  -.0683  RC3  .1427 
FOE  5.7352  FRA  6.5005  FC3-6.1497 
eOE  2.0296  0RA  1.9164  0C3  2.6133 

LAUNCH  DATE  DEC  8 1968 

HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  tOU  75-97 
RP  108.95  LAP  -2.75  tOP  310.54 
RC  105.643  CL  23.33  CP  .32 


INJ  LAT 
-24.68 
-24.66 
-24.68 
-24.66 
-26.75 
-22.62 

BAU  .5738 
FAU  .11666 
esp  14780 
FSP  -4483 


VL  27.784 
VP  37.508 
7AL  48.45 


r.7  VEU  11.739  PTH  2.07  VHP  3.492 
INJ  LONG  INJ  RT  ASC  iNJ  A7NTH  INJ  TIME 
167.12  246.89  65.78  24  7 52 

96.92  246.88  65.77  4 5l  46 

167.12  246.89  65.78  24  7 52 

96.92  246.88  65.77  4 51  46 

91.75  247.87  67.88  5 16  22 

101.20  245.83  63.66  4 30  30 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  4828.2  SCR  312.6  SC3  1262.7 

RRT  .0893  RRF  .0632  RTF  .9912 

see  4838.3  R23  -.0258  R13  .9912 

SCI  4828.3  SC2  311.3  THA  .33 


FlICHT  time  192.00 
DISTANCE  526.289 

CAL  5.18  A7L  86.62  HCA  234.61  SMA  128.92 

GAP  3.86  A2P  91.96  TAl  152.80  TAP  27.41 

ZAP  133.72  ETS  .92  ZAE  136,07  ETE  179.04 


CPA  -3.87  RAP  358.58  ECC  1 .2703 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3361.1  -27.73  159.29 

2419.7  -27.72  89.10 

3361.1  -27.73  159-29 

2419.7  -27.72  89.10 

2340.7  -29.51  83.65 

2488.1  -25.97  93.65 

ORBIT  determination  ACCURACY 

ST  3021.3  SR  260.3  SS  2644.7 

CRT  .8950  CRS  -.8674  CST  '.9983 

USA  4020.6  MSA  171.5  SSA  11.2 

ELI  3030.8  EL2  119.3  AlF  4.55 

ARRIVAL  CATE  JUN  18  1969 


Wt 

4.116 

OLA  33.92 

RAL  20.57 

RAO  6567,7 

VEL  11.76J 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

23 

6 29 

3964 .21 

-24.40 

167.22 

2A6.M 

4 

3 29 

3030.83 

-24.39 

97.65 

24S.lT 

23 

6 29 

3964.21 

-24.40 

167.22 

Z4S.17 

4 

3 29 

3030.83 

-24,39 

97.65 

248.17 

4 

38  39 

2923.47 

-27.19 

90.60 

249.48 

3 

34  25 

3119.56 

-21.66 

103.14 

246.74 

70.50 
109.50 
70.50 
109.50 
110.00 
110.00 

differential  CORRECTIONS 
TDC  2.1333  TRA  2.0855  TC3-2.66I4 
ROE  .2008  RRA  -.0699  RC3  .1437 
FOE  5.2746  FRA  6.1315  FC3-5.4156 
BOE  2.1427  BRA  2.0867  6C3  2.6653 

LAUNCH  DATE  DEC  8 1968 

HELIOCENTRIC  CONIC 
RL  147,35  LAL  -.00  LOL  75.97 
RP  108.95  LAP  -2.86  LOP  313.70 
RC  108.045  CL  22.91  CP  .30 
PLANETOCENTRIC  CONIC 
C3  17.525  VHL  4.186  CLA  33.79 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
70.75  23  11  34  3967.30 

109.25  4 5 28  3043.40 

70.75  23  11  34  3967.30 

109.25  4 5 28  3043.40 

110.00  4 49  25  2909.11 

110.00  3 30  43  3149.58 

DIFFERENTIAL  CORRECTIONS 
TOE  2.2395  TRA  2.2591  TC3-2.6832 
ROE  .2140  RRA  -.0712  RC3  .1433 
FOE  4.8578  FRA  5.7971  FC3-4.7J49 
BOE  2.2497  BRA  2.2602  6C3  2.6871 

LAUNCH  DATE  DEC  8 1968 

HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75,97 
RP  108.94  LAP  -2.95  LOP  316.86 
RC  110.446  CL  22.46  CP  .27 
PLANETOCENTRIC  CONIC 


71.04  23  17  2 

108.96  4 7 24 

71.04  23  17  2 

108.96  4 7 24 

110.00  4 59  57 

110.00  3 27  36 

DIFFERENTIAL  CORRECTIONS 
TOE  2.3347  TRA  2. 4319  TC3-2.6895 
ROE  .2278  RRA  -.0720  RC3  .1414 
FOE  4.4675  FRA  5.4819  FC3-4.1056 
BOE  2.3458  BRA  2.4329  BC3  2.6932 


24 

4 


PTH  2.08  VHP 
INJ  AZMTH  INJ 
65.67 

65.66 

65.67 
65.66 
68.44 
62.89 


3.653 
TIME 
12  33 
54  0 


24  12  33 


54  0 
27  23 
26  24 


MI0-C0UR9E  EXECUTION  ACCURACY 
BAU  .6036  SCT  5085.1  SCR  325.4  SC3  1157.8 

FAU  .10593  RRT  .0970  RRT  .0731  RTF  .9914 

BSP  15733  see  5095.5  R23  -.0236  R13  .9913 

FSP  -4137  SCI  5085.2  S02  323.9  THA  .36 

FLIGHT  TIME  194.00 


ECC  .16859  INC  3.3765  VJ  30.237 

RCA  107.18  APO  150.65  V2  34.783 

ZAC  91.34  ETC  166.38  ClP-133.72 

OPA  -4.01  RAP  358.34  ECC  1.2788 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3364.2  -27.47  159.43 

2430.8  -27,46  09.85 

3364.2  -27.47  159.43 

2430.0  -27.46  89.85 

2323.5  -29.87  82.43 

2519.6  -25.12  95.69 

ORBIT  DETERMINATION  ACCURACY 

ST  3150.4  SR  281.8  SS  2513.9 

CRT  .8933  CRS  -.8659  CST  '.9983 

LSA  4036.5  MSA  174,3  SSA  11.5 

ELI  3160.4  EL2  126.2  4lF  4.58 

ARRIVAL  date  JUN  20  1969 


VL  27.772  CAL 
VP  37.499  CAP 
7AL  47.72  ZAP  136.91  ETS 


DISTANCE  532.379 

5.36  AZl  06.62  HCA  237.77  SMA  128.83 
4.26  A7P  91.80  TAL  152.22  TAP  29.99 
.93  ZAE  134.12  ETE  178.93 


RAL  21  .46 
INJ  LAT 
-24,09 
-24.08 
-24 .09 
-24 .08 
-27.54 
-20.72 

BAU  .6295 
FAU  .09544 
BSP  16532 
FSP  -3792 


RAD  6567 
INJ  LONG 
167.31 
98.47 
167.31 
98.47 
89.63 
104.96 
MI0‘ 
SCT 
RRT 
SCB 
SCI 


7 VEL  11.786  PTH  2.08  VHP  3.825 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
249.54  65.56  24  17  41 

249.54  65.55  4 56  11 

249.54  65.56  24  17  41 

249.54  65.55  4 56  11 

251.15  68.91  5 37  54 

247.75  62.18  4 23  13 

COURSE  EXECUTION  ACCURACY 

5318.2  SCR  337.6  SC3  1061  .5 
.1070  RRT  .0855  RTF  .9913 

5328.9  R23  -.0211  R13  .9913 

5318.3  SC2  335.7  THA  .39 


ECC  .17088  INC  3.3785  VI  30.237 
RCA  106.82  APO  150.85  V2  34,783 
ZAC  91.32  ETC  166.38  ClP-136.91 

OPA  -4.04  RAP  358.32  ECC  1 .2884 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


3367.3 

2443.4 

3367.3 

2443.4 

2309.1 

2549.6 


-27.10 

-27.17 

-27.18 

-27.17 

-30.16 

-24.27 


159.54 
90.71 
159.54 
90.71 
81  .42 
97.62 


ORBIT  DETERMINATION  ACCURACY 


VL  27.759 
VP  37.491 
ZAL  46.95 


FLICHT  TIME  196.00 
DISTANCE  5387444 

CAL  5.56  AZL  86.62  HCA  240.93  SHA  128.74 

GAP  4.65  ATP  91.64  TAL  151.60  TAP  32.53 

ZAP  139.87  ETS  .95  ZAE  132.37  ETE’  178.85 


65.45  24  23  12 
65.44  4 58  21 
€5.45  24  23  12 


OLA  33.64 

RAL  22.39 

RAO  6567.7 

VEL  11.814 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

3970.43 

-23.75 

167.39 

251.00 

3057.37 

-23.74 

99.39 

25)  .00 

3970.43 

-23.75 

167.39 

251.00 

3057.37 

-23.74 

99.39 

251.00 

2896.64 

-27.85 

88.79 

252.90 

3179.16 

-19.77 

106.73 

248.87 

65.44 

69.32 

61.53 


4 58  21 

5 48  13 
4 20  35 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .6546  SCT  5523.5  SCR  349.0  SC3  97?. 1 

FAU  .08622  RRT  .1181  RRF  .0987  RTF  .9911 

BSP  17317  see  5534.5  R23  -.0190  R1 3 *9911 

FSP  -3493  SCI  5523.6  SC2  346.5  THA  .43 


ST  3262.7 

SR 

295.1 

SS 

2392.6 

CRT  .8916 

CRS 

-.8643 

CST 

-.9983 

LSA  4052.8 

MSA 

177.3 

SSA 

II  .8 

ELI  3273.3 

El2 

133.2 

alf 

4.62 

ARRIVAL 

DATE 

JUN 

22  1969 

ECC  .17341 

INC 

3.3804 

VI 

30.237 

RCA  106.42 

APO 

151 .07 

V2 

34.784 

ZAC  91.52 

ETC 

166.39 

CLP 

-139.87 

OPA  -3.98 

RAP 

358.51 

ECC 

1 .2992 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3370.4 

- 

26.06 

159.65 

2457.4 

- 

26.85 

91  .65 

3370.4 

- 

26.86 

159.65 

2457,4 

- 

■26-85 

91  .65 

2296.6 

- 

•30.40 

80.53 

2579.2 

- 

'23.41 

99.48 

ORBIT  DETERMINATION  ACCURACV 

ST  3351.7 

SR 

308.2 

SS 

2273-0 

CRT  .8900 

CRS 

-.8626 

CST 

-.9984 

LSA  4057.4 

MSA 

180.5 

SSA 

12.1 

ELI  3362.9 

El2 

140.1 

alf 

4.69 

435 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL  4.  1968-69) 


LAUNCH  CATE  DEC  & 1968 


Flight  time  198.00 


arrival  cate  JUN  Zi  1969 


HELIOCENTRIC  CONIC 


DISTANCE  544.483 


RL  147.35 

LAL  -.00 

LOt  75.97 

VL  27.745 

GAL  5.77 

A7L  86.62 

HCA  244.10 

SMA 

128.64 

ECC  .17619 

INC  3.3821 

VI 

30.237 

RP  108,94 

LAP  -3.04 

LOP  320.03 

VP  37.482 

GAP  5.05 

A7P  91.48 

TAL  150.95 

TAP 

35.04 

RCA  105.98 

APO  151  .31 

V2 

34.786 

PC  112.844 

gl  21 .99 

GP  .25 

7AL  46.14 

ZAP  142.62 

ETS  .98 

7AE  130^81 

ETE 

1 78 . 78 

ZAC  91.93 

ETC  166.41 

CLP 

-142.62 

PLANETOCENTRIC  CONIC 

C3  J8.916 

VHL  4.349 

ClA  33.47 

RAl  23.36 

RAD  6567.8 

VEL  11.845 

PTH  2.10 

VHP 

4.201 

OPA  -3.83 

RAP  358.90 

ECC 

1 .3113 

LNCH  A7MTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7J  .36 

23  22  55 

3973.56 

-23.38 

167.44 

252.55 

65.33 

24 

29  8 

3373.6 

-26.50 

159.74 

108.64 

4 9 15 

3072,86 

-23.36 

100.40 

252.54 

65.32 

5 

0 28 

2472.9 

-26.49 

92.70 

7j  .36 

23  22  55 

3973.56 

-23.38 

167.44 

252.55 

65.33 

24 

29  8 

3373.6 

-26.50 

159.74 

108.64 

4 9 15 

3072.86 

-23.36 

100.40 

252.54 

65.32 

5 

0 28 

2472.9 

-26.49 

92.70 

110.00 

5 10  22 

2885.64 

-28.11 

88.04 

254.72 

69.70 

5 

58  28 

2285.6 

-30.61 

79.74 

110.00 

3 24  53 

3208.77 

-18,80 

108.48 

250.06 

60.91 

4 

18  22 

2608.8 

-22.53 

101 .33 

differential  corrections 

Tce  ?.4239  TRA  2.6058  TC3'2.6737 
ROE  .2423  RRA  -.0722  RC3  .1383 
FOE  4.1145  fra  5. 1961  FC3-3.5521 
6DE  2.4360  8RA  2.6098  6C3  2.6772 

LAUNCH  DATE  OEC  8 1968 

heliocentric  conic 


BAU  .6771 
FAU  .07761 
BSP  18021 
FSP  '3213 


MIO-COURSC  execution  ACCURACY 
SOT  5707.8  SCR  359.6  SC3  890.6 

RRT  .1514  RRF  .1140  RTF  .9909 

see  5719.1  R23  -.0168  R13  .9909 

SCI  5708.0  SC2  356.5  THA  .48 

flight  time  200.00 

distance  550.496 


ORBIT  determination  ACCURACY' 

ST  3424,7  SR  321.0  SS  2160.9 

CRT  .8883  CRS  -.8609  CST  -.9984 

LSA  4058.0  MSA  163.7  SSA  12.3 

ELI  3436.6  EL2  146.9  AlF  4.77 

arrival  cate  JUN  26  1969 


RL  147.35 

LAL  -.00 

LOL  75.97 

VL  27.730 

CAL 

6.01 

AZL  86.62 

HCA  247,26 

SMA 

128.54 

ECC  .17923 

INC  3.3837 

VI 

30.237 

RP  108.93 

LAP  -3.12 

LOP  323.19 

VP  37.473 

GAP 

5.46 

AZP  91.31 

TAl  150.27 

TAP 

37.53 

RCA  105.50 

APO  151 .58 

V2 

34 . 789 

RC  115.239  CL  21.49 
PLANETOCENTRIC  CONIC 

CP  .24 

7AL  45.31 

ZAP  145.18 

ETS  1 .03 

ZAE  129.42 

ETE 

178.72 

ZAC  92.51 

ETC  166.44 

CLP 

-145.18 

C3  19.739 

VHL  4.443 

OLA  33.29 

RAl  24.36 

RAD  6567.8 

VEL  11.879 

PTH  2.11 

VHP 

4.404 

OPA  -3.60 

RAP  359.46 

ECC 

1 .3249 

LNCH  A7MTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71.72 

23  29  n 

3976.63 

-22.97 

167.48 

254.17 

€5.22 

24 

35  28 

3376.6 

-26.12 

159.80 

108.28 

4 10  58 

3089.93 

-22.96 

101.52 

254.16 

65.21 

5 

2 28 

2489.9 

-26.10 

93.85 

71.72 

23  29  11 

3976.63 

-22.97 

167.48 

254.17 

65V22 

24 

35  28 

3376.6 

-26.12 

159.80 

108.28 

4 10  58 

3089.93 

-22.96 

101.52 

254.16 

65.21 

5 

2 28 

2489.9 

-26.10 

93.85 

110.00 

5 20  46 

2875.90 

-28,34 

87.38 

256.62 

70.03 

6 

6 42 

2275.9 

-30.79 

79,04 

no. DO 

3 22  30 

3238.66 

-17.80 

no. 22 

251.33 

60.32 

4 

16  29 

2638.7 

-21 .61' 

103.16 

differential  CCRffZCTlCHS 
TOE  2.5074  TRA  2.7909  TC3-2.6390  6AU  .6973 

ROE  ,2573  RRA  -.0717  RC3  .1339  FAU  .06974 

FOE  3.7946  FRA  4.9373  FC3-3.0586  6SP  18650 

80E  2.5206  BRA  2.7918  BC3  2.6424  FSP  '2955 


MID-COURSE  EXECUTION  ACCURACY 
SCT  5873.0  SCR  369.5  SC3  816,7 

RRT  .1466  RRF  .1312  RTF  .9906 

SCB  5884.6  R23  -.0147  R13  .9906 

SCI  5873.3  SC2  365.5  THA  .53 


ORBIT  DETERMINATION  ACCURACY 
ST  3482.7  SR  333.5  SS  2055.3 

CRT  .8867  CRS  -.8592  CST  -.9984 

LSA  4053.3  MSA  187.2  SSA  12.5 

ELI  3495.3  EL2  153.7  ALF  4.86 


LAUNCH  DATE  OEC  8 1968 


Flight  time  zoz.oo 


ARRIVAL  CATE  JUN  28  1969 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  -.00  LOL  75.97  VL  27.714 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.465 

RC  117.630  Gl  20.97  GP  .22  7AL  44.44 

PLANETOCENTRIC  CCNIC 


distance  556.479 

GAL  6.26  A7L  86.61  MCA  250.42  SMA  128.43  ECC  .18255  INC  3.3853  VJ  30.237 

GAP  5.88  A7P  91 .14  TAL  149.56  TAP  39.98  RCA  104.99  APO  151.88  V2  34 , 792 

7AP  147.57  ETS  1.08  7AE  128.17  ETE  178.67  7AC  93.27  ETC  166.47  ClP-147.57 


C3  20.659 

VHL  4 

.545 

ClA  33-09 

RAL  25.39 

RAO  6567.8 

VEL  U,9i6 

PTH  2.12 

VHP 

4.618 

OPA  -3.30 

RAP  .17  ECC  1 .3400 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

72.12 

23  35 

50 

3979.71 

-22.53 

167,49 

256^.86 

65. n 

24 

42  10 

3379  .“t 

-25.70  159.86 

107.88 

4 12 

34 

3108.56 

-22.52 

102.74 

255.86 

65.09 

5 

4 23 

2508.6 

-25.68  95.11 

72.12 

23  35 

50 

3979.71 

-22.53 

167.49 

255.86 

65.11 

24 

42  10 

3379.7 

-25,70  159.86 

107.88 

4 12 

34 

3108.58 

-22.52 

102.74 

255.86 

65.09 

5 

4 23 

2508.6 

-25.68  95.11 

no.oo 

5 31 

8 

2867.28 

-28.54 

86.78 

258.59 

70.33 

€ 

18  55 

2267 .3 

-30.95  78.41 

no. 00 

3 20 

23 

3269,00 

-16.77 

111.97 

252.67 

59.77 

4 

24  52 

2669.0 

-20.66  105.00 

differential  CORRECTIONS 
TOE  2.5855  TRA  2.9788  T( 
ROE  .2730  RRA  -.0704  RC3 


MID-COURSE  E«:CUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3-2.5881 

BAU 

.7157 

SCT  6020.3 

SCR 

378.6 

SC3 

749.6 

ST 

3526.4 

SR 

345.7 

SS 

1955.6 

RC3  .1284 

FAU 

.06257 

RRT 

.1634 

RRF 

4501 

RTF 

.9902 

CRT 

.8850 

CRS 

-.8574 

CST 

-.9984 

FC3-2.6218 

BSP 

19231 

SCB 

6032.2  R23 

-.0126 

R13 

.9902 

LSA 

4042.6 

MSA 

190.7 

SSA 

12.6 

6C3  2.5913 

FSP 

-2722 

SCI 

6020.6 

SC2 

373.5 

THA 

.59 

Eli 

3539.6 

EL2 

160.3 

ALF 

4.97 

LAUNCH  DATE  DEC  8 1968 


flight  TIME  204.00 


ARRIVAL  CATE  JUN  30  1969 


heliocentric  CONIC 

RL  147,35  LAL  -.00  LOL  75.97  VL  27.698 

RP  108.91  LAP  -3,25  LOP  329.53  VP  37.456 

RC  120.015  CL  20.43  GP  .21  7AL  43.55 

PLANETOCENTRIC  CONIC 


DISTANCE  562.433 

CAL  6.54  A7L  86. 6J  HCA  253.58  SMA  128.32  ECC  .18615  INC  3.3869  VI 

GAP  6.30  A7P  90.96  TAL  148.83  TAP  42.41  RCA  104.43  APO  152.21  V2 


7AP  149.81  ETS  1.14  7AE  127.05  ETE  178.64  7AC  94.16  ETC  166.51 


30.237 
34 .796 
CLP-149.8J 


C3  21 .687 

VHL  4.657 

OLA  32.87 

RAL  26.45 

RAO  €567.9 

VEL  11.961 

PTH  2.13 

VHP 

4.841 

OPA  -2,93 

RAP  J .02 

ECC  1.3569 

LNCH  AZMTH 

LNCH  TIME 

L-J  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.57 

23  42  52 

3982.70 

-22.06 

167.49 

257.63 

64.99 

24 

49  15 

3382.7 

-25.24 

159.89 

107.43 

4 13  59 

3128,93 

-22.05 

104.07 

257.63 

64.98 

5 

6 8 

2528 . 9 

-25.23 

96.4  7 

72.57 

23  42  52 

3982.70 

-22.06 

167.49 

257.63 

64.99 

24 

49  15 

3382.7 

-25.24 

159.89 

107.43 

4 13  59 

3128.93 

-22.05 

104.07 

257.63 

64.98 

5 

6 8 

2528.9 

-25.23 

96.47 

110.00 

5 41  30 

2859.73 

-28.71 

86.26 

260.63 

70.59 

6 

29  9 

2259.7 

-31 .08 

77.87 

110.00 

3 18  28 

3299.89 

-15.70 

113.72 

254.08 

59.24 

4 

13  28 

2699.9 

-19.66 

106.84 

differential  CORRECTIONS 
TOE  2.6633  TRA  3.1776  TC3-2.5165  0AU  .7305 

ROE  .2894  RRA  -.0682  RC3  .1221  FAU  .05574 

FOE  3.2483  FRA  4.4969  FC3-2.2252  BSP  19683 

60E  2,6789  BRA  3.1784  0C3  2.5194  FSP  -2497 


MID-COURSE  EXECUTION  ACCURACr 
SCT  6156.1  SCR  386.9  SC3  689.4 

RRT  .1826  RRF  .1714  RTF  .9898 

see  6168.2  R23  -.0103  R13  .9898 

SCI  6156.5  SC2  380.4  THA  .66 


ORBIT  DETERMINATION  ACCURACY 
ST  3562.6  SR  357.4  SS  1865.2 
CRT  .8834  CRS  -.8558  CST  -.9984 
LSA  4032,4  MSA  194.3  SSA  12.8 

Ell  3576.5  El2  166.8  AlF  5.07 


436 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  6 1968 


HELIOCENTRIC  CCWIC 
RL  UT.35  LAL 


planetocentric  conic 


73.05  23  50  20 

106.95  A 15  9 

73.05  23  50  20 

106.95  4 15  9 

110.00  5 51  50 

110.00  3 16  44 

OIFFEfftNTIAL  CORRECTIONS 
TOE  2.7342  TRA  3.3820  TC3-2.4374 
ROE  .3064  RRA  -.0652  RC3  .1149 
FOE  3.0119  FRA  4.3067  FC3-1 .8877 
0OE  2.7513  6RA  3.3827  6C3  2.4402 

LAUNCH  DATE  OEC  8 1968 


Flight  time  206.00 
OISTANCE  568.354 


LOL 

75.97 

VL  27.681 

GAL  6.83 

AZL  86.61 

LOP  332.70 

VP  37.448 

GAP  6.73 

AZP  90.78 

GP 

.19 

ZAL  42.64 

ZAP  151.92 

ETS  1 .21 

CLA 

32.64 

RAL  27.53 

RAO  6567.9 

VEL  12.009 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3985 

.45 

-21.55 

167.44 

259.47 

3151 

.17 

-21.54 

105.52 

259.46 

3985 

.45 

-21.55 

167.44 

259.47 

3151 

.17 

-21 .54 

105.52 

259.46 

2853 

.21 

-28.86 

85.82 

262.75 

3331 

.41 

-14.59 

115.50 

255.55 

ARRIVAL  DATE  JUL  2 1969 


128.21  ECC  .19007  INC  3.3883  VI  30.237 
44.83  RCA  103.84  APO  152.57  V2  34 .800 
178.62  95.19  ETC  166.54  ClP-151.92 


BAU  .7449 
FAU  .04979 
BSP  20168 
FSP  -2304 


PTH  2.14 
INJ  A2MTH 
64.88 

64.87 

64.88 
64.87 
70.82 
58.74 


SOT  6274.0  SCR  394.5  SC3 
RRT  .2027  RRT  .1932  RTF 
SOB  62B6.4  R23  -.0083.  R13 
SOI  6274.5  S02  366.2  THA 

flight  TIME  208.QD 


VHP  5.076 
INJ  TIME 
24  56  45 
7 40 
56  45 
7 40 
39  24 
12  15 


OPA  -2.51  RAP  1.99  ECC  1.3758 
PO  CST  TIM  INJ  2 LAT  INJ  2 LCNG 


5 

24 

5 

6 
4 


3385.4 

2551.2 

3385.4 
2551  .2 

2253.2 

2731.4 


-24.76 

-24.74 

'24.76 

-24.74 

-31.19 

-18.63 


159.88 

97.96 

159.88 

97.96 

77.39 

108.70 


ORBIT  OETERHINATION  ACCURACY 


634,3 

ST 

3583.2 

SR 

368.4 

SS 

1777.7 

.9894 

CRT 

.8816 

CRS  ’ 

.8540 

CST 

-.9984 

.9893 

LSA 

4012.0 

MSA 

197.9 

SSA 

12.9 

.73 

Eli 

3598.0 

EL2 

173,2 

alf 

5.19 

ARRIVAL 

DATE 

JUL 

4 2 969 

HELIOCENTRIC  CONIC 
RL  147,35  LAL  -.00  LOL  75,97  VL 

RP  108.88  LAP  -3.34  LOP  335.87  VP 

RC  124.766  CL  19.30  CP  .18  7AL 

Planetocentric  conic 


27.663  CAL 
37.440  GAP 
41.71  ZAP  153.91  ETS 


OISTANCE  574.240 

7.15  A7L  86.61  HCA  259-91  SNA  lZB-09  ECC  .19433  INC  3.3897  VI 
7.18  4ZF  90.59  TAL  147.31  TAP  47.22  RCA  103.19  APO  152.98  V2 
1.29  2AE  125.15  ETE  178.61  ZAC 


30.237 
34.805 

96.33  ETC  166.58  ClP-153.91 


C3  24.117 

VHL 

4. 

.911 

OLA  32.39 

RAL  28.63 

RAO  6568.0 

VEL  12.062 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

73.58 

0 

2 

6 

3988 .02 

-21 .02 

167.37 

261.37 

206.42 

4 

16 

3 

3175.29 

-21 .00 

107.10 

261.36 

73.58 

0 

2 

6 

3988.02 

-21 .02 

167.37 

261.37 

206. 4^ 

4 

16 

3 

3175.29 

-21 .00 

107.10 

261,36 

110.00 

6 

2 

10 

2847.69 

-28.98 

85.43 

264.93 

110.00 

3 

15 

9 

3363.61 

-13.45 

117.29 

25T.08 

PTH  2.16  VHP 
INJ  AZMTH  INJ 
64.77 

64.76 

64.77 
64.76 
71.02 
58.27 


5.322 
TIME 
8 34 
a 58 
a 34 
8 58 
49  38 
11  12 


differential  corrections 
TOC  2.8032  TRA  3.5969  TC3-2.3464  BAU  .7573 

ROE  .3239  RRA  -.0610  RC3  .1072  FAU  .04433 

FOE  2.7993  FRA  4.1363  FC3-1.5913  BSP  20596 

BOE  2.8218  BRA  3.5974  BC3  2.3488  FSP  -2127 

LAUNCH  DATE  OEC  8 1968 


SCT  6380.0  SCR  401.3  SC3  584.5 

RRT  .2243  RRT  -2165  RTF  .9889 

SC6  6392.6  R23  -.0063  R13  .9889 

SCI  6380.6  S02  391.0  THA  .81 

flight  time  210.00 


OPA  -2.04  RAP  3.06  ECC  1 .3969 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3388.0  -24.24  159.85 

2575.3  -24.23  99.58 

3388.0  -24.24  159-85 

2575.5  -24.23  99.58 

2247.7  -31.29  76.99 

2763.6  -17.55  110.58 

ORBIT  DETERMINATION  ACCURACV 

ST  3594.9  SR  378.6  SS  1696.3 

CRT  .8798  CRS  -.8522  CST  -.9984 

LSA  3987.9  MSA  201.5  SSA  12.9 

ELI  3610.4  El2  179.3  AlF  5.31 

ARRIVAL  date  JUL  6 1969 


HELIOCENTRIC  CCNIC 
RL  147.35  LAL  -.00  LOL  75.97 

RP  108.86  LAP  -3.37  LOP  339.04 

RC  127.128  OL  18.71  OP  .17  ZAL 

PLANETOCENTRIC  CONIC 


74.16 
105.84 
74.16 
105.84 

110.00 

110.00 

differential  corrections 
TOE  2.8700  TRA  3.8225  TC3-2.2452 
ROE  .3420  RRA  - .0558  RC3  .0991 
FOE  2.6072  FRA  3.9831  FC3-1.3330 
BOE  2.8903  BRA  3.8229  8C3  2.2473 

LAUNCH  DATE  OEC  8 1968 


VL  27.645  GAL 
VP  37.432  GAP 

40.77  ZAP  155.79  ETS 


distance  580.088 

7.50  AZL  86.61  HCA  263.08  SMA  127.96  ECC  .19894  INC  3.3912  Vl 
7.64  AZP  90.41  TAL  U6.52  TAP  49.59  RCA  102.50  APO  153.42  V2 
1.37  ZAE  124.34  ETE  178.61  ZAC 


30.237 
34  .611 

97.58  ETC  166.61  ClP-155.79 


VHL 

5.055 

OLA 

32.12 

RAL  29.73 

RAO  6568.0 

VEL  12.121 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

0 

10  21 

3990.29 

-20.44 

167.25 

263.33 

4 

16  37 

3201.45 

-20.43 

lOB.eO 

263.32 

0 

10  21 

3990.29 

-20.44 

167.25 

263.33 

4 

16  37 

3201.45 

-20.43 

108.80 

263.32 

6 

12  Z8 

2843.18 

-29.08 

85.12 

267.18 

3 

13  40 

3396.56 

-12.26 

119.10 

258.66 

PTH  2.17  VHP  5.580 
INJ  AZMTH  INJ  TIME 


64.67 

64.66 

64.67 
64.66 
71  .18 
57.84 


1 16  51 
5 9 59 

1 16  51 

5 9 59 

6 59  51 
4 10  17 


BAU  .7677 
FAU  .03934 
BSP  20993 
FSP  -1966 


SCT  6473.7  SCR  407.3  SC3  539.4 

RRT  .2471  RRT  .2408  RTF  .9885 

SOB  6486.5  R23  -.0045  R13  .9885 

SCI  6474.5  SC2  394.6  THA  .89 

flight  time  212.00 


OPA  -1.52  RAP  4.23  ECC  1.4205 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3390.3  -23.68  159.77 

2601.4  -23.67  101.33 

3390.3  -23.68  159.77 

2601.4  -23.67  101.33 

2243.2  -31.37  76.66 

2796.6  -16.42  112.47 

ORBIT  determination  ACCURACY 
ST  3597.7  SR  388.3  SS  1620.2 
CRT  .8779  CRS  -.8503  CST  -.9985 
LSA  3959.4  MSA  205 . 1 SSA  12.9 

Eli  3613.8  EL2  185.1  AlF  5.43 

arrival  cate  JUL  8 1969 


HELIOCENTRIC  CONIC 
RL  147.35  LAL  -.00  LOL  75.97  VL 

RP  108.84  LAP  -3.39  LOP  342,21  VP 

RC  129.481  CL  18.11  GP  .16  ZAL 

Planetocentric  conic 


74.79  0 19 

105.21  4 16 

74.79  0 19 

105.21  4 16 

110.00  6 22 

110.00  3 12 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9394  TRA  4.0647  TC3-2.1297 

ROE  .3607  RRA  -.0494  RC3  .0908 

FOE  2.4380  FRA  3.8500  FC3-1 .1016 

BOE  2.9614  BRA  4 .0650  BC3  2.1316 


27,627  GAL 
37,424  GAP 


OISTANCE  585.895 

7,87  AZL  86.61  HCA  266.24  SMA  127.83 
8.12  AZP  90.22  TAL  145.71  TAP  51.96 


39.81  ZAP  157.58  ETS  1.46  ZAE  123.60  ETE  178.62 


64.57  1 25  34 

64.56  5 10  39 

64.57  1 25  34 

64.56  5 10  39 

71.31  7 10  3 

57.44  4 9 28 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  6561.1  SCR  412.7  SC3  498.8 

RRT  .2716  RRF  .2669  RTF  .9880 

see  6574,1  R23  -.0025  R13  .9880 

SGI  6562.1  SC2  397.1  THA  .98 


DLA  31 .84 

RAL  30.85 

RAO  6568.1 

VEL  12.187 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3992.14 

-19.84 

167.09 

265.35 

3229.80 

'19.83 

110,65 

265.34 

3992.14 

-19.84 

167.09 

265.35 

3229.80 

-19.83 

110.65 

265.34 

2839.66 

-29.15 

84.87 

269.49 

3430.27 

-11.03 

120.94 

260.30 

BAU  .7739 
FAU  .03456 
BSP  21264 
FSP  -1810 


ECC  .20394  INC  3.3926  Vl  30.237 

RCA  101.76  APO  153.90  V2  34.818 

ZAC  98.91  ETC  166.63  ClP-157.58 

OPA  -.96  RAP  5.49  ECC  1.4469 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3392.1  -23.10  159.65 

2629.8  -23.09  103.22 

3392.1  -23.10  159.65 

2629.8  -23.09  103.22 

2239.7  -31.42  76.40 

2830.3  -15.25  114.38 

ORBIT  DETERMINATION  ACCURACY 
ST  3597.2  SR  397.1  SS  1551  .6 

CRT  .8760  CRS  -.8467  CST  -.9985 

LSA  3932.1  MSA  208.5  SSA  12.9 

Eli  3614.0  EL2  190.6  AlF  5,54 


437 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  DATE  DEC  8 1968 


FuICHT  TIME  ^14.00 


ARRIVAL  CATE  JUL  ID  1969 


HELIOCENTRIC  CONIC 
RL  147.35  LAl  -.00  LOt  75.97 

RP  108.62  LAP  '3.39  LOP  345.38 

RC  131 .823  CL  17.49  CP  .16 

PLANETOCENTRIC  CONIC 
C3  28.957  VHL  5.381  OLA 

LNCH  A7MTH  LNCH  TIME 


75.47  0 28  l\ 

104.53  4 16  33 

75.47  0 28  II 

104.53  4 16  33 

110.00  6 32  55 

110.00  3 11  0 

differential  CORRECTIONS 
TOE  3.0039  TRA  4.3165  TC3-2. 01 36 
ROE  .3798  RRA  -.0417  RC3  .0824 
FOE  2.2807  FRA  3.7^67  FC3  -.9090 
eOE  3.0278  BRA  4.3167  6C3  2.0152 


31.55 
L-I  TIME 
3993.38 
3260.56 
3993.38 
3260.56 
2837.15 
3464.80 


VL  27.608 
VP  37.417 
7Al  38 .86 

RAL  3l  .96 
INJ  LAT 
-19.20 
-19.19 
-19.20 
-19.19 
-29.21 
-9.76 

BAU  . 7802 
FAU  .03041 
BSP  21599 
FSP  -1678 


distance  591.655 

CAL  8.27  A7l  86.61  HCA  269.41  5MA  127.70  ECC  .20936  INC  3.3939  VI  30.237 

CAP  8.62  A7P  90.04  TAL  144.90  TAP  54.31  RCA  100.97  APO  154.44  V?  34.825 

7AP  159.29  ETS  1.56  7AE  122.93  ETE  178.63  7AC  100.32  ETC  166.65  ClP-159.29 


RAO  6568.2  VEL  12.261  PTH  2.21 
INJ  LONC  INJ  RT  ASC  iNJ  A7MTH 
166.86  267.42  64.48 

112.66  267.42  64.46 

166.86  267.42  64.48 

112.66  267.42  64.46 

84.70  271.86  71.40 

122.81  261.98  57.08 

MIO-COURSE  EXECUTION  ACCURACT 
SCT  6634.2  SCR  417.3  SC3  461.5 
RRT  .2963  RRF  .2928  RTF  .9876 
see  6647.3  R23  -.0009  R13  .9876 

SCI  6635.3  SC2  396.5  TMA  1.07 


VHP  6.136 
INJ  TIME 

1 34  44 

10  54 
34  44 

JO  54 
20  12 
8 45 


OPA  - . 36  RAP 
PO  C5T  TIM  INJ 
3393.4 
2660.6 
3393.4 
2660.6 
2237.1 
2864.8 
ORBIT  DETERHINA 
ST  3585.0  SR 
CRT  .8739  CRS 
LSA  3895.7  MSA 
ELI  3602.4  EL2 


6.82  ECC  1 .4766 
2 LAT  INJ  2 LONC 
159.47 


22.48 
22.46 
22.48 
22.46 
31  .47 
14.03 


105.27 

159.47 

105.27 

76.22 

116.31 


TION  ACCURACY 

404.7  SS  1485.3 
-.8468  CST  -.9985 

211.7  SSA  12.8 

195.8  AlF  5.65 


LAUNCH  DATE  DEC  8 1968 


flight  time  216.00 


ARRIVAL  DATE  JUL  12  1969 


HELIOCENTRIC  CONIC 

RL  147.35  LAL  -.00  LOL  75.97  VL  27.588 
RP  108.79  LAP  -3.39  LOP  348.56  VP  37.410 
RC  134.153  GL  16.87  CP  .15  ZAl  37.89 
PLANETOCENTRIC  CONIC 


DISTANCE  597.363 

CAL  8.69  A7L  86,60  HCA  272.58  SMA  127.57  ECC  .21524  INC  3.3953  VI  30.237 
GAP  9.13  ATP  89.85  TAL  144.08  TAP  56.66  RCA  100.11  APO  155.03  V2  34.833 
TAP  160.93  ETS  1.66  TA£  122.32  ETE  178.65  TAC  101.81  ETC  166.66  ClP-160.93 


C3  30.979 

VHL  5.566 

OLA  31  .24 

RAL  33.07 

RAO  6568.2 

VEL  12.343 

PTH  2.23 

VHP  6.436 

DPA  .27 

RAP  8.22 

ECC  1 .5098 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.22 

0 37  49 

3993.97 

-18.53 

166.56 

269.55 

64.39 

1 44  23 

3394.0 

-21 .82 

1 59.21 

103.78 

4 15  48 

3293.81 

-18.52 

114.84 

269.54 

64.38 

5 ID  42 

2693.8 

-21 .81 

107.49 

76.22 

0 37  49 

3993.97 

-18.53 

166.56 

269.55 

64.39 

1 44  23 

3394.0 

-21 .82 

159. 21 

103.78 

4 15  48 

3293.81 

-16.52 

114.84 

269.54 

64.38 

5 10  A2 

2693.8 

-21 .81 

107.49 

110.00 

6 43  2 

2835.63 

-29.24 

84.59 

274 .29 

71.45 

7 30  18 

2235.6 

-31  .49 

76.11 

110.00 

3 9 45 

3500.15 

-8.45 

124.70 

263.71 

56.75 

4 8 5 

2900.2 

-12.76 

118.27 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


TOE 

3.0687 

TRA 

4,5838 

TC3-1.8913 

BAU 

.7839 

SCT  6698.4  SCR 

421.2  SC3 

427.6 

ST 

3567.1 

SR 

4JI  .4 

ROE 

.3994 

RRA 

-.0326 

RC3  .0741 

FAU 

.02657 

RRT  .3220  RRT 

.3195  RTF 

.9872 

CRT 

.8718 

CRS 

-.8449 

FOE 

2.1391 

FRA 

3.6173 

FC3  -.7425 

BSP 

21900 

see  671 1.6  R23 

.0006  R13 

.9872 

LSA 

3856.7 

MSA 

214. 7 

80E 

3.0946 

BRA 

4.5839 

BC3  1.8928 

FSP 

-1556 

SCI  6699.8  SC2 

398.7  THA 

1.16 

ELI 

3585.1 

El2 

200.5 

UNCH 

DATE 

DEC 

8 1968 

flight  TIME 

218.00 

ARRIVAL 

CATE 

ORBIT  DETERMINATION  ACCURACY 

1423.9 


12.7 

5,76 


JUL  14  1969 


HELIOCENTRIC  CONIC 


distance  603.014 


RL  147.35 

LAL 

-.00 

LOL  75.97 

VL  27.568 

CAL 

9.16 

A7L  86.60 

HCA 

275.75 

SMA 

127.44 

ECC  .22162 

INC  3.3967 

VI  30.237 

RP  108.77 

LAP 

-3.38 

LOP  351 .73 

VP  37.403 

CAP 

9.68 

ATP  89.66 

TAL 

143.25 

TAP 

59.00 

RCA  99.20 

APO  155.68 

V2  34.841 

RC  136.471  CL  16.24 

PLANETOCENTRIC  CONIC 

CP  .14 

7AL  36.93 

TAP  162.51 

ETS  1.77 

TAE 

121 .76 

ETE 

178.68 

TAC  103.35 

ETC  166.65 

ClP-162.51 

C3  33.255 

VHL 

5.767 

DLA  30.92 

RAl  34.18 

RAD  6568.3 

VEL  12.435 

PTH 

2.25 

VHP 

6.754 

OPA  .92 

RAP  9.67 

ECC  1.5473 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INj 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

77.04 

0 

48  3 

3993.44 

-17.83 

166.17 

27J.71 

64.32 

I 

54  37 

3393.4 

-21 .14 

1 58  .86 

102.96 

4 

14  23 

3330.04 

-17.82 

117.21 

271.71 

64.31 

5 

9 53 

2730.0 

-21 .13 

109.90 

77.04 

0 

48  3 

3993.44 

-17.85 

166.17 

271.71 

64.32 

1 

54  37 

3393.4 

-21 .14 

1 58 .86 

i02.96 

4 

14  23 

3330.04 

-17.82 

117.21 

271.71 

64.31 

5 

9 53 

2730.0 

-21 .13 

109.90 

no. 00 

6 

53  4 

2835.13 

-29.25 

84.56 

276.77 

71.47 

7 

40  19 

2235.1 

-31.50 

76.07 

no. 00 

3 

8 32 

3536.36 

-7.09 

126.63 

265.48 

56.47 

4 

7 29 

2936.4 

-11  .45 

120.25 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  3.1344 

TRA 

4.8681 

TC3-1 

.7642  BAU 

.7849 

SCT  6754.5  SCR 

424.4  SC3  396.8 

ST 

3544  .4 

SR  416.8 

SS 

1367.3 

ROE  .4195 

RRA 

-.0221 

RC3 

.0660 

FAU 

.02302 

RRT 

.3484  RRF 

.3468  RTF 

.9869 

CRT 

.8696 

CRS  -.8431 

CST 

-.9986 

FOE  2.0115 

FRA 

3.5202 

FC3  - 

.5992  BSP 

22169 

sea  6767.8  R23 

.0019  R13 

.9869 

LSA 

3815.6 

MSA  217.4 

SSA 

12.6 

BOE  3.1624 

BRA 

4.8681 

8C3  1.7655 

FSP 

-1445 

SCI  6756.1  SC2 

397.8  THA 

1 .26 

ELI 

3562.9 

£l2  204.8 

alf 

5.86 

LAUNCH  DATE  DEC 

a 1968 

flight  time  220.00 

ARRIVAL  CATE 

JUL 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  608  .i 

500 

RL  147.35 

LAL 

-.00 

LOL 

75.97 

VL 

27.548 

GAL 

9.66 

A7L  86.60 

HCA  278.92 

SMA 

127.30 

ECC 

.22855 

INC  3.3981 

VI 

30.237 

RP  108.74 

LAP 

-3.36 

LOP  354.91 

VP 

37.396 

CAP 

10.25 

ATP  89.47 

TAL  142-43 

TAP 

61  ,35 

RCA 

98.21 

APO  156.40 

V2 

34 .850 

RC  138.775 

GL 

15.60 

CP 

.14 

TAL 

35.98 

TAP 

164.03 

ETS  1 .88 

TAE  121.24 

ETE 

178.71 

TAC 

104.94 

ETC  166.64 

CLP 

-164 .03 

PLANETOCENTRIC  CONIC 

C3  35.825 

VHL 

5.985 

OLA 

30.58 

RAl 

35.27 

RAO 

6568.4 

VEL  12.538 

PTH  2.27 

VHP 

7.090 

OPA 

1 .59 

RAP  11.17 

ECC 

1 .5896 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

77.95 

0 

58  59 

3991 

.45 

-17.10 

165.65 

273.93 

64.25 

2 

5 30 

3391  .4 

-20.42 

1 58 . 38 

102.05 

4 

12  10 

3369 

.61 

-17.08 

119.81 

273.92 

64.24 

5 

8 20 

2769.6 

-20.41 

112.54 

77.95 

0 

58  59 

3991 

.45 

-17.10 

165.65 

273.93 

64.25 

2 

5 30 

3391  .4 

-20.42 

158.38 

102.05 

4 

12  to 

3369 

.61 

-17.08 

119.81 

273.92 

64.24 

5 

8 20 

2769.6 

-20.41 

112.54 

110-00 

110-00 


2 59 
7 20 


2835.62 

3573.43 


-29.24 

-5.69 


84.59 

128.59 


279.29 

267.30 


71.45 

56.24 


50  15 
6 54 


2235,6 

2973.4 


-31 .49 
-10.09 


76.11 

122.26 


differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE 

3.2015 

TRA 

5.1713  TC3-1.6336 

BAU 

.7829 

SCT 

6802.8 

SCR 

427.0 

SC3 

368.7 

ST 

3517.3  SR 

421  .1 

SS 

1315.0 

ROE 

.4399 

RRA 

-.0100  RC3  .0583 

FAU 

.01972 

RRT 

.3754 

RRF 

.3745 

RTF 

.9866 

CRT 

.8673  CRS 

-.8413 

CST 

-.9987 

FOE 

1.8962 

FRA 

3.4349  FC3  -.4766 

BSP 

22402 

see  6816.2  R23 

.0031 

R13 

.9866 

LSA 

3772.2  MSA 

219.7 

SSA 

12.5 

BOE 

3.2316 

BRA 

5. 1713  BC3  1.6347 

FSP 

-1342 

SCI 

6804.7 

SC2 

395.6 

THA 

1.35 

ELI 

3536.3  EL2 

208.5 

alf 

5.95 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  DEC  9 1968  FLIGHT  TIME  70.00  ARRIVAL  CATE  FEB  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  132.466 

RL  147.33  LAL  -.00  LOL  76.99  VL  16.736  OAL  25.17  A?L  86.56  HCA  39.54  SMA  87.22  ECC  .75485  INC  3.4364  VI  30.241 

RP  107.50  LAP  2.19  LOP  116.48  VP  30.783  GAP  -47.59  A7P  87.35  TAL  170.88  TAP  210.42  RCA  21.38  APO  153.07  V2  35.251 

RC  79.887  GL  3.09  GP  .04  7AL  64.17  7AP  32.59  ETS  179.06  7AE  135.54  ETE  187.49  7AC  64.58  ETC  163.22  CLP  32.59 

PLANETOCENTRIC  CONIC 

C3  283.184  VHL  16.828  CLA  7.93  RAL  10.61  RAD  6571  .6  VEL  20.112  PTH  3.14  VHP  26.906  OPA  -14.79  RAP  332.37  ECC  5.6605 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  A5C  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 52  33  3029.92  -27.81  98.60  277.44  84.4  3 6 4 3 3 2429.9  -28.29  89.97 

90.00  19  50  3 5177.46  25.81  231 .68  269.43  77,93  21  16  21  4577.5  23.89  223.53 

100.00  71743  2755.24  -29.43  70.58  277.62  84.53  8 3 38  2155.2  -29.88  69.80 

100.00  21  7 34  4927.37  27.41  212.90  269.05  77.57  22  29  42  4327.4  25.42  204.66 

110.00  83441  2514.37  -33.83  60.77  278.10  84.78  91636  1914.4  -34.18  51.55 

110.00  22  7 6 4741.00  31.71  197.62  267.91  76.51  23  26  7 4141.0  29.53  189.09 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  0R6IT  DETERMINATION  ACCURACY 

TOE  -.8203  TRA-2.0005  TC3  -.1133  6AU  .4313  . SCT  834.4  SCR  452.4  SG3  26.1  ST  347.4  SR  408.6  SS  340.9 

ROE-1.1872  RRA  .5784  RC3  -.0123  FAU  .01178  RRT  -.0215  RRF  .0189  RTF  -.6276  CRT  .7087  CRS  .7818  CST  .9923 

FOE  .3723  FRA  .7140  FC3  -.0360  6SP  1976  SC6  949.2  R23  .0002  R13  .6276  L5A  594.6  MSA  223.8  5SA  13.9 

BOE  1.4430  BRA  2.0825  BC3  .1139  FSP  -53  SCI  834.5  SC2  452.2  THA  179.06  ELI  497.0  EL>2  201.5  ALF  51.47 

LAUNCH  DATE  DEC  9 1968  FlICHT  TIME  72.00  ARRIVAL  DATE  FEB  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  138.119 

RL  147.33  LAL  -.00  LOL  76.99  VL  17,489  CAL  24,03  A2L  86.57  HCA  42.79  SMA  88.73  ECC  .72778  INC  3.4317  VI  30.241 

RP  107.49  LAP  2.33  LOP  119.73  VP  31.202  CAP  -45.44  A7P  87.48  TAL  170.01  TAP  212.80  RCA  24.15  APO  153.30  V2  35.254 

RC  77.721  CL  3.41  CP  .04  7AL  62.89  7AP  31.06  ETS  179.16  7AE  135.65  ETE  187.95  ZAC  66.23  ETC  163.53  ClP  31.06 

PLANETOCENTRIC  CONIC 

C3  259.052  VHL  16.095  OLA  8.72  RAL  11.69  RAO  6571,5  VEL  19.503  PTH  3.11  VHP  25.897  OPA  -14.20  RAP  334.04  ECC  5.2633 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  55037  3044 .05  -27.7]  99.62  278.04  83.93  64121  2444.0  -28.26  91.00 

90.00  20  0 36  5140.50  25.26  229.11  269.36  76.76  21  26  16  4540.5  23.19  221.05 

100.00  7 16  12  2768.02  -29.35  79.52  278.23  84.04  8 2 20  2168.0  -29.86  70.75 

100.00  21  17  42  4891.77  26.86  210.39  268.93  76.36  223913  4^91 .8  24.72  202-25 

110.00  8 34  7 2524.21  -33.77  61.53  278.76  84,33  9 16  11  1924.2  -34.18  52-31 

110.00  22  16  16  4708-34  31.17  195.23  267,68  75.19  23  34  45  4108.3  28.82  186-81 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8285  TRA-2.0206  TC3  -.1215  BAU  .4236  SCT  877.3  SCR  457.6  SC3  28.2  ST  367.1  SR  413,4  SS  357.2 

ROE-1. 1490  RRA  .5561  RC3  -.0138  FAU  .01184  RRT  - ,0191  RRF  .0176  RTF  -.6465  CRT  .7085  CRS  .7828  CST  .9922 

FOE  .3879  FRA  .7408  FC3  -.0396  BSP  1977  SCB  989,4  R23  -.0006  R13  .6465  LSA  616.6  MSA  229.9  SSA  14.2 

BOE  1.4165  BRA  2.0957  BC3  .1223  FSP  -57  SCI  877.3  SC2  457,5  THA  179.22  ELI  511.7  El2  209.3  AlF  49.77 


LAUNCH  DATE  DEC  9 1968 


Flight  time  74.00 


arrival  cate  FEB  21  1969 


HELIOCENTRIC  CONIC 


RL 

147.33 

LAL 

-.00 

LOL 

76.99 

VL 

RP 

107.48 

LAP 

2.47 

LOP 

122.97 

VP 

RC 

75.571 

GL 

3.73 

CP 

.04 

7AL 

PLANETOCENTRIC 

CONIC 

DISTANCE  143.879 

18.195  CAL  22.95  A7L  86.57  HCA  46.04  SMA  90-25  ECC  .70091  INC  3.4277  VI  30-241 

31.605  GAP  -43.40  A7P  87.62  TAL  169.15  TAP  215.18  RCA  26.99  APO  153.50  V2  35-256 


C3  237.085  VHL  15.398  CLA 


LNCH  A7M TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

5 48  30 

3057.36 

-27.61 

100.59 

278.52 

90.00 

20  10  55 

5103-13 

24.65 

226.54 

269.22 

100.00 

7 14  31 

2779.97 

-29.26 

80.40 

278.74 

100.00 

21  27  35 

4855.75 

26.26 

207.89 

268.75 

110.00 

8 33  22 

2533.20 

-33.70 

62.23 

279.31 

110.00 

22  25  13 

4675.29 

30.57 

192.84 

267.40 

differential  CORRECTIONS 
TOE  -.8029  TRA-2.0066  TC3  -.1244 
ROE- I. 11 12  RRA  .5328  RC3  -.0156 
FOE  .3999  FRA  .7642  FC3  -.0441 
BCE  1.3709  BRA  2.0761  BC3  .1254 


RAL  12.72  RAC  6571.4  VEL  18.931  PTH  3.07  VHP  24.922 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
-27.61  100.59  278.52  83.46  6 39  28 

24.65  226.54  269.22  75.61  21  35  58 

-29.26  80.40  278.74  83.59  8 0 51 

26.26  207.89  268.75  75.18  22  48  31 

-33.70  62.23  279.31  83.93  9 15  35 

30.57  192.84  267.40  73.90  23  43  8 

MID-COURSE  EXECUTION  ACCURACY 
BAU  ,3974  SCT  899.5  SCR  462.3  SC3  30.4 

FAU  .01209  RRT  -.0245  RRF  .0183  RTF  -.6657 

BSP  2794  see  1011.4  R23  -0038  R13  .6657 

FSP  -69  SCI  899.6  SC2  462-1  THA  179.02 


OPA  -13.60  RAP  335-72  ECC  4.9018 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2457.4  -28.23  91.97 

4503.1  22.43  218.57 

2180.0  -29.84  71 .64 

4255.8  23.96  199.84 

1933.2  -34.18  53.02 

4075.3  28.06  184.54 

ORBIT  DETERMINATION  ACCURACY 

ST  375.5  SR  417.9  SS  370.7 

CRT  .7002  CRS  .7826  CST  .9909 

LSA  630.2  MSA  235.9  SSA  14.2 

ELI  518.6  El2  216.0  ALF  49.35 


LAUNCH  DATE  DEC  9 1968 


flight  TIME  76-00 


ARRIVAL  CATE  FEB  23  1969 


HELIOCENTRIC  CONIC  DISTANCE  149.748 

RL  147.33  LAL  -.00  LOL  76.99  VL  18.857  CAL  21.94  A7L  86.58  HCA  49.28  SMA  91.78  ECC  .67438  INC  3-4241  VI  30-241 

RP  107.48  LAP  2.59  LOP  126.22  VP  31.993  CAP  -41.46  A7P  87.76  TAL  168.30  TAP  217.58  RCA  29.88  APO  153.67  V2  65.258 

RC  73.439  GL  4.07  CP  .05  7AL  60.49  7AP  28.06  ETS  179.37  7AE  136.13  ETE  188.93  7AC  69.60  ETC  164.11  ClP  28,06 

PLANETOCENTRIC  CONIC 

C3  217.102  VHL  14.734  OLA  10.27  RAL  13,70  RAO  6571.2  VEL  18.396  PTH  3.04  VHP  23.981  OPA  -12.98  RAP  337.41  ECC  4.5730 
LNCH  A7MTH  LNCH  TIME  ' L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 46  12  3069.96  -27.51  101.49  Z7S»9l  83.01  6 37  22  2470.0  -28.19  92.89 

90.00  2021  2 5065.27  23.99  223.97  269.02  74.48  21  4527  4465.3  21.63  216.09 

100.00  7 12  38  2791.18  -29.17  81.22  279.14  8 3.17  7 59  9 2191.2  -29.81  7?. 47 

100.00  21  37  17  4819.28  25.60  205,38  268.52  74.01  22  57  36  4219.3  23.16  197.43 

110.00  8 3227  2541 .42  -33.64  62.86  279.75  83.56  9 14  49  1941.4  -34.17  53.66 

110.00  22  33  57  4641 .80  29.91  190.45  267.06  72.62  2351  19  4041 .8  27.24  182.28 

DIFFERENTIAL  CC»RECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.8153  TRA-2.0302  TC3  -.1534  BAU  .3906  SCT  948.1  SCR  466.2  SG3  32.9  ST  398.2  SR  421.6  SS  388.1 

ROE-1.0729  RRA  .5100  RC3  -.0175  FAU  .01216  RRT  -.0207  RRF  .0163  RTF  -.6832  CRT  .7013  CRS  .7839  CST  .9910 

FOE  .4166  FRA  .7923  FC3  -.0485  BSP  2714  SCB  1056.5  R23  .0023  R13  .6832  tSA  654.5  MSA  241.4  SSA  14.5 

BOE  1.3476  BRA  2.0932  0C3  .1346  FSP  -74  SCI  948*1  SC2  466.1  THA  179.23  ELI  535.1  EL2  223.7  AlF  4 7.32 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  f 


LAUNCH  CATE  CEC  9 J 96S 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.45  LAP  Z.n  LOP  IZ9.A7 

RC  7j  ,328  CL  4.41  CP  *05 

PlANETOCENTRIC  conic 
C3  198.883  VHL  14.103  CLA  11.03 
LNCH  A/MTH  LNCH  TIME  L'l  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


30S1 .82 
3026.68 
2601 .63 
4782.31 

2546.65 

4607.66 


5 43  42 

20  30  58 
7 10  34 

21  46  46 

6 31  21 

22  42  29 
OIFFERCNTIAL  CORRECTIC3N5 

TOE  -.6224  TRA-2.0474  TC3  -.1417 

R0E-I.D347  RRA  .4669  ffC3  -.0196 

FOE  .4331  fra  .6203  FC3  -.0534 

60E  1.3216  BRA  2.1045  SC3  .1430 

LAUNCH  DATE  DEC  9 1966 

HELIOCENTRIC  CCNIC 


VL  19.477 
VP  32.363 
7Al  59.36 

RAl  14.63 
INJ  LAT 
-27.41 
23.26 
'29.06 
24.68 
-33.58 
29.20 

BAU  .3603 
FAU  .01228 
BSP  2771 
FSP  -60 


CAL 

CAP 

ZAP 


Flight  time  7$.oo 

distance  155.715 
20.96  All  86.58  HCA  52.53  SHA 
-39.62  AZP  67.92  TAL  167.46  TAP 


6 

21 

7 

23 

9 


35  3 
54  45 
57  16 
6 29 
13  50 


RAC  6571.1  VEL  17.694  PTH  3.00  VHP  23.071 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
102.35  279.18  62.59 

221.39  266.77  73.39 

61.98  279.43  62.77 

202.87  266.23  72,67 

63.44  260.07  83.22 

188.07  266.67  71.36 

MID-COURSE  EXECUTION  ACCURACY 
SOT  994.6  SCR 
RRT  -.0177  RRF 
SC6  1100 .0R23 
SCI  994.6  SC2 

Flight  time  80.00 


23  59  17 


arrival 

. CATE 

FEB 

25  1969 

ECC 

.64630 

INC 

3.4?06 

VI 

30.241 

RCA 

32 

.62 

APO 

153.81 

V2 

35.259 

ZAC 

71 

.32 

ETC 

164.36 

CLP 

26.60 

OPA 

'12 

.34 

CL 

339.12 

ECC 

4.2731 

PO 

CST 

TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2461 

.6 

26 . 1 5 

93.76 

4426 

.9 

20.77 

213.60 

2201 

.6 

29.76 

73.25 

4162 

.3 

22.30 

195.02 

1946 

.6 

34.16 

54  .24 

4007 

.9 

26.36 

180.02 

ORBIT  DETERMINATION  ACCURACY 


469.5  SC3 

35.5 

ST 

420.0 

SR 

424.7 

SS 

405.4 

.0143  RTF 

-.7002 

CRT 

.7015 

CRS 

.7650 

CST 

.9906 

.0016  R13 

.7002 

LSA 

678.4 

MSA 

246.5 

SSA 

14.7 

469.4  THA 

179.36 

ELI 

550.9 

EL2 

230.6 

alf 

45.45 

arrival  DATE  FEB  27  1 969 


RL 

147.33 

LAL 

-.00 

La 

76-99 

VL 

20.060 

CAL 

RP 

107.46 

LAP 

2.63 

LOP 

132.72 

VP 

32.717 

CAP 

RC 

69.241 

CL 

4.77 

CP 

.05 

ZAL 

56.30 

ZAP 

PLANETOCENTRIC  CCNIC 

C3 

162.257 

VHL 

13.500 

OLA 

11.76 

RAL 

15.51 

RAO 

DISTANCE  161.772 

20.06  A7L  66.56  HCA  55.76  SMA  94.65  ECC  .62273  INC  3.4176  VI 
-37.66  ATP  66.06  TAL  166.64  TAP  222.42  RCA 


25.15  ETS  179.60  TAE  136.96  ETE  190.04  ZAC 


35.78  APO  153.91  V2 
73.06  ETC  164.63  CLP 


30.241 
35.259 
25 .15 


2.96  VHP  22.191  CPA  -11.66  RAP  340.83  ECC  3.9995 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 40  56 

3092.99 

-27.31 

103.15 

279.35 

62.20 

6 

32  31 

2493.0 

-28.il 

94.57 

90.00 

20  40  43 

4967.94 

22.46 

216.60 

266.47 

72.32 

22 

3 50 

4367.9 

19.65 

211 .11 

100.00 

7 6 16 

2811 .36 

-29.1X5 

62.69 

279.61 

62.41 

7 

55  9 

2211  .4 

-29.75 

73.97 

too. 00 

21  56  4 

4744.60 

24.10 

2IW.35 

267.69 

71  .77 

23 

15  9 

4144.6 

21  .39 

192.61 

IIO.OO 

6 30  4 

2555.50 

-33.53 

63.95 

260.29 

62.92 

9 

12  39 

1955.5 

-34.15 

54.76 

110.00 

22  50  46 

4573.43 

26.42 

165.69 

266.23 

70.16 

24 

7 1 

3973.4 

25.46 

177.77 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.6259 

TRA* 

'2.0601 

TC3 

-.1492 

BAU 

.3675 

ROE 

-.9967 

RRA 

.4637 

RC3 

-.0216 

FAU 

.01244 

FOE 

.4496 

FRA 

.8464 

FC3 

-.0591 

BSP 

2926 

BOE 

1 .2944 

BRA 

2.1116 

8C3 

.1506 

FSP 

-67 

SCT  1040.6  SCR 
RRT  -.0154  RRF 
SC0  1142.7  R23 
SCI  1040.7  SC2 


472.0  SC3  36.4 
.0123  RTF  -.7166 
.0016  R13  .7166 

472.0  THA  179.50 


LAUNCH  CATE  CEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.48  LAP  2.93  LOP  135.97 

RC  67.164  CL  5.15  CP  .05 

PLANETOCENTRIC  CONIC 
C3  167.076  VHL  12.926  CLA  12.52 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


90.00 

J90.00 

100.00 

100.00 
110.00 
110.00 


5 36  1 

20  50  17 

7 5 46 

22  5 11 

8 26  34 
22  56  54 


3103.51 
4946.39 
2820.41 
4706,73 
2561  .42 
4536.49 


VL  20.606 
VP  33.054 
ZAL  57.29 

Ral  16.34 
INJ  LAT 

-27.21 

21.64 

-26.92 

23.27 

-33.48 

27.59 


GAL 

CAP 

ZAP 


Flight  time  $2.00 

DISTANCE  167.914 
19.19  AZl  66.56  HCA  59.03  SMA 
-36.19  AZP  66.24  TAL  165.63  TAP 


RAO  6570.6  VEL  16.962  PTH 
INJ  LONG  INJ  RT  ASC  iNJ 


103.90 

216.20 

83.35 

197.63 

64.40 

163.31 


279.41 

268.11 

279.68 

267.50 

260.39 

265.74 


2.92  VHP  21.339 
AZMTH  INJ  TIME 

6 29  45 

22  12  45 

7 52  49 

23  23  36 
9 II  16 

24  14  33 


ST 

441  .4 

SR 

4^7.3 

SS 

422.8 

CRT 

.7006 

CRS 

.7662 

CST 

•9905 

LSA 

702.0 

MSA 

251  .2 

SSA 

14.9 

ELI 

566.5 

EL2 

237.5 

AlF 

43.66 

ARRIVAL 

CATE 

MAR 

1 1969 

ECC 

.59775 

INC 

3. 4150 

VJ 

30.241 

RCA 

36.77 

APO 

153.99 

V2 

35.256 

ZAC 

74  .61 

ETC 

164,67 

CLP 

23.71 

DPA 

-11.00 

RAP 

342.54 

ECC 

3.7497 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

61 .64 
71  .26 
62.07 
70.69 
62.66 
66.97 


2503.5 

4346.4 

2220.4 
4106.7 
1961  .4 

3936.5 


-28.06 

16.89 

-29.71 

20.42 

-34.13 

24.46 


95.34 
206.61 
74  .64 
190.19 
55.22 
175.52 


differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


tde 

-.6279 

TRA-2.0702 

TC3 

-.1564 

BAU 

.3534 

SCT 

1067.1 

SCR 

473.9  SC3 

41  .4 

ST 

463.0  SR 

429.2 

SS 

440.7 

ROE 

-.9566 

RRA  .4405 

RC3 

- .0242 

FAU 

.01263 

RRT 

-.0131 

RRF 

.0100  RTF 

-.7325 

CRT 

.6996  CRS 

.7674 

CST 

.9902 

FOE 

.4669 

FRA  .6770 

FC3 

-.0654 

BSP 

3129 

SOB 

1165-6 

R23 

.0016  R13 

.7525 

LSA 

726.1  MSA 

255.5 

SSA 

15,0 

BOE 

! .2666 

BRA  2.1165 

6C3 

.1562 

FSP 

-96 

SCI 

1067.1 

5G2 

473.6  THA 

179.60 

ELI 

562.4  El2 

243.7 

ALF 

41  .91 

MCH 

DATE  DEC  9 1968 

flight 

TIME 

64.00 

ARRIVAL 

CATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  21.116 

RP  107.46  LAP  3.02  LOP  139.22  VP  33.374 

RC  65.159  CL  5.53  CP  .05  ZAL  56.33 

PLANETOCENTRIC  CONIC 


DISTANCE  174.136 

GAL  16.35  AZL  66.59  HCA  62.26  SHA  97.90  ECC 

CAP  -34,59  AZP  66.41  TAL  165-05  TAP  227.32  RCA 

ZAP  22.30  ETS  179.84  ZAE  136.23  ETE  191.29  ZAC 


.57343  INC  3.4124  VI  30.241 
41 .76  APO  154.03  V2  35.257 
76.56  ETC  165.09  CLP  22.30 


C3  153.208 

VHL 

12.376 

OLA  13.26 

ral  17.12 

RAO  6570. 

7 VEL  16.569 

PTH  2.66 

VHP  20. 

.515 

OPA  -10.31 

RAP 

344.27 

ECC 

3.5214 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

p INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

34  50 

3113.43 

-27.11 

104.61 

279.36 

61.50 

6 26 

43 

2513.4 

26.01 

96.06 

90.00 

20 

59  42 

4908.20 

20.74 

213.60 

267.70 

70.26 

22  21 

30 

4306.2 

17.66 

206 . 1 1 

too. 00 

7 

3 5 

2828. &\ 

-26.64 

63.96 

279.64 

61.76 

7 50 

14 

2226.6 

29.67 

75.26 

100.00 

22 

14  6 

4666 .06 

22.36 

195.30 

267.05 

69.65 

23  31 

56 

4066 . 1 

19.40 

167.77 

110.00 

6 

26  52 

2566.62 

-33.43 

64.60 

280.39 

62.43 

9 9 

39 

1966.6 

34.1? 

55.63 

no. 00 

23 

6 50 

4503,01 

26.70 

160.93 

265.20 

67.62 

24  21 

53 

3903.0 

23.46 

173.27 

differential  corrections 

MIO- 

<OUR$C  El^CUTICN  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.6302 

TRA' 

•2.0793 

TC3  -.1632 

BAU  . 3366 

SCT 

1135.2  SCR 

475.0  5G3 

44  .6 

ST  465.6 

SR 

430.5 

SS 

459.1 

ROE  -.9211 

RRA 

.4174 

RC5  -.0266 

FAU  .01265 

RRT 

-.0104  RRF 

.0073  RTF 

.74  77 

CRT  .6994 

CRS 

.7666 

CST 

.9899 

foe  .4847 

FRA 

.9062  fC3  -.0726 

BSP  3336 

506 

1230.6  R23 

.0021  PI  3 

.74  77 

LSA  751.3 

MSA 

259.3 

SSA 

15.2 

BOE  1.2400 

BRA 

2.1207  BC3  .1654 

FSP  -105 

SGI 

1135.2  SC2 

474.9  THA  179.70 

Eli  599.1 

EL2 

249.4 

alf 

40.10 

440 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  1 


LAUNCH  cate:  dec  9 1968 


heliocentric  conic 


RL 

147.33 

LAL 

-.00 

LOL 

76.99 

VL 

21 .598 

CAL 

RP 

107.49 

LAP 

3.10 

LOP 

142.47 

VP 

33.677 

CAP 

RC 

63.173 

CL 

5.93 

CP 

' .05 

ZAL 

55.43 

ZAP 

PLANETOCENTRK  CONIC 
C3  140.934  VHL  11.855  CLA  13.98  RAL 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

31 

23 

3122.82 

-27.02 

105.28 

90.00 

21 

8 

58 

4867.34 

19.78 

210.99 

100.00 

7 

0 

7 

2636.62 

-28.76 

84.53 

100.00 

22 

22 

55 

4628.78 

21.42 

192.77 

110.00 

8 

24 

58 

2571  .16 

-33.39 

65.15 

110.00 

23 

14 

34 

4467.00 

25.76 

178.56 

differential  corrections 


uAUNCH  DATE  DEC  9 1968 


HELIOCENTRIC  CONIC 


TC3 

-.1706 

BAU 

.3253 

RC3 

- .0296 

FAU 

.01308 

FC3 

-.0806 

esp 

3480 

0C3 

.1732 

FSP 

-115 

RL 

147.33 

LAL 

-.00 

RP 

107.50 

LAP 

3.18 

RC 

61 .231 

CL 

6.34 

.06 


Flight  time  86.00 

DISTANCE  180.43? 

17.55  A7L  86.59  HCA  65.5?  SMA 
-33.06  A7P  88.59  TAL  164.29  TAP 


17.85  RAO  6570.5  VEL  16,182  PTH  2.84  VHP  19.716 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
279.20  81.17  6 23  26 

267.24  69.31  22  30  6 

279.50  81.47  7 47  24 

266.56  68.64  23  40  4 

280.28  82.22  9 7 49 

264.62  66.71  24  29  1 

MIO-COURSE  EXECUTION  ACCURACY 
5GT  1187.4  SCR  475.3  SC3  46.4 

RRT  -.0064  RRT  .0040  RTF  -.7620 

see  1279.0  R23  .0017  R13  .7620 

SCI  1187.5  SC2  475,3  THA  179.83 

flight  time  88.00 

DISTANCE  186.794 

CAL  16.79  AZL  86.59  HCA  68.77  SMA  100.89 

CAP  -31.60  A2P  88.76  TAL  163.55  TAP  232.32 

ZAP  19.50  ETS  180.09  ZAE  139.92  ETE  192.75 


arrival 

CATE 

mar 

5 1969 

zee 

.54981 

INC 

3.4099 

VI 

30.241 

RCA 

44  .75 

APO 

154 .05 

V2 

35.254 

ZAC 

78.36 

ETC 

165.30 

CLP 

20.89 

OPA 

-9.61 

RAP 

346,00 

ECC 

3.3128 

PC  i 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2522.8 

- 

27.96 

96.74 

4267.3 
2236.6 
4028.8 
1971 .2 
3867.0 


16.79 
-29.64 
18.33 
-34. 1 I 
22.38 


203.59 
75.84 
185.34 
55.98 
171  .03 


ORBIT  DETERMINATION  ACCURACY 


ST 

510.6  SR 

431  .1 

SS 

478.5 

CRT 

.7000  CRS 

.7905 

CST 

.9897 

LSA 

778.8  MSA 

262.4 

SSA 

15.4 

ELI 

617.9  El2 

254.4 

alf 

38.17 

arrival 

DATE 

MAR 

7 1969 

VL  22 .049 
VP  33.965 
ZAL  54.58 


ECC  .52692  INC  5.4076  VI  30.241 
RCA  47.73  APO  154.04  V2  35.251 
ZAC  80.16  ETC  165.50  CLP  19.50 


PLANETOCENTRIC  CONIC 
C3  128.947  VHL  11.355  OlA  14.70  RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 27  40 

3131 .72 

-26.92 

VJ5.92 

90.00 

21  18  6 

4825.78 

18.76 

208.37 

100.00 

6 56  55 

2843.90 

-28.68 

85.06 

100.00 

22  31  33 

4588.84 

20.41 

190.24 

110.00 

8 22  50 

2575.08 

-33.36 

65.45 

110.00 

23  22  7 

4430.43 

24.75 

176.20 

DIFFERENTIAL  CCRRECTIONS 

MlO-( 

TOE  -.8386 

TRA-2.09^3 

TC3  -.1770 

BAU  .3103 

SCT  ; 

ROE  -.8465 

RRA  .3717 

RC3  -.0326 

FAU  .01336 

RRT 

FOE  .5234 

FRA  .9675 

FC3  -.0897  BSP  3689 

see 

BOE  1.1916 

BRA  2.1290 

BC3  .1800 

FSP  -126 

SGI 

18.53  RAO  6570.4  VEL  15.820  PTH 
INJ  RT  ASC  ■ 
278.94 
266.73 
279.26 
266.02 
280.06 
264.00 


2.80  VHP  18.942  OPA  -8.89  RAP  347.73  ECC  3.1221 


INJ  AZMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.87 

6 19  52 

2531 .7 

-27,91 

97.39 

68.39 

22  38  32 

4225.8 

15.66 

201 .06 

81.20 

7 44  19 

2243.9 

-29.60 

76.38 

67.68 

23  48  1 

3988.8 

17.21 

182.91 

82.05 

9 5 45 

1975.1 

-34.09 

56.29 

65.63 

24  35  57 

3830.4 

21 .25 

168.80 

1239.5  SCR 
-.0026  RRT 

1327.4  R23 

1239.5  SC2 


474.9  SC3  52.3 
.0004  RTF  -.7758 
.0019  R13  .7758 
474.9  THA  179.93 


ORBIT  determination  ACCURACY 


launch  date  dec  9 1968 


heliocentric  CONIC 


RL 

147.33 

LAL 

-.00 

RP 

107.51 

LAP 

3.24 

RC 

59.338 

CL 

6.77 

PLANETOCENTRIC  CONIC 

C3 

118.353 

VHL 

10.879 

LNCH  AZMTH 

LNCH  TIME 

90.00 

5 

23  39 

90.00 

21 

27  7 

.00  LOL  76.99  VL 
148.98  VP 
.06  7Al 


22.471  CAL 
34.237  GAP  -30.19  AZP 


flight  time  90.00 

DISTANCE  193.218 
16.05  AZL  86.59  HCA 


RAL  19.16  RAO  6570.2 


100.00  6 53 

100.00  22  40 

110.00  8 20 

110.00  23  29 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8416  TRA-2.1010  TC3  -.1828 

ROE  -.8099  RRA  .3492  RC3  -.0358 

FDE  .5441  FRA  .9995  FC3  -.1000 

BOE  1. 1680  BRA  2.1299  0C5-.1862 

LAUNCH  DATE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.52  LAP  3.29  LOP  152.23 

RC  57,501  CL  7.21  CP  .06 

PLANETOCENTRIC  CONIC 


90.00  5 19 

90.00  21  36 

100.00  6 49 

100.00  22  48 

110.00  8 17 

110.00  23  36 

DIFFERENTIAL  CORRECTIONS 
TDE  -.8478  TRA-2.1070  TC3  -.1890 
ROE  -.7736  RRA  .3271  RC3  -.0391 
FOE  .5665  FRA  1.0329  FC3  -.1116 
BOE  I. 1477  BRA  2.1322  6C3  .1930 


L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3140.23 

-26.83 

106.52 

278.58 

4783.50 

17.68 

205.73 

266.18 

2850.71 

-28.61 

85.55 

278,91 

4548.26 

19.34 

187.70 

265.44 

2578.42 

-33.32 

65.70 

279.74 

4393.31 

23.69 

173.84 

263.33 

VEL  15.482  PTH  2.76  VHP  18.192 
INJ  AZMTH  INJ  time 
80.58  6 16  D 

67.51  22  46  51 

80.95  7 40  57 

66.76  23  55  50 

81.90  9 3 26 

64.60  24  42  43 


BAU  .2947  SCT  1293.1  SCR  473.7  SC3  56.5 

FAU  .01368  RRT  .0017  RRF  -.0036  RTF  -.7890 

0SP  3909  see  1377.1  R23  -.0021  R13  -.7890 

FSP  -138  SCI  1293.1  SC?  473.7  THA  .04 

flight  time  92.00 

DISTANCE  199.699 

VL  22.867  GAL  15.35  AZL  86.60  HCA  75.26  SMA  103.79 

VP  34.494  GAP  -28.84  AZP  89.13  7AL  162.15  TAP  237. 4 J 

ZAL  53.05  ZAP  16.73  ETS  180.36  ZAE  142.09  ETE  194.46 


ST 

535.5 

SR 

431  .1 

SS 

498.3 

CRT 

.7003 

CRS 

.7922 

CST 

.9895 

LSA 

806.5 

MSA 

264.9 

SSA 

15.5 

Eli 

636.9 

EL2 

258.7 

alf 

36.33 

ARRIVAL 

CATE 

MAR 

9 1969 

ECC 

.50479 

INC 

3.4053 

VI 

30.241 

RCA 

50.68 

APO 

154 .01 

V2 

35.248 

ZAC 

81  .96 

ETC 

165.68 

ClP 

18.  n 

DPA 

-8.16 

RAP 

349.46 

ECC 

2.9478 

PO  ! 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2540.2 
4183.5 
2250.7 

3948.3 

1978.4 
3793.3 


-27,86 

14.48 

-29.57 

16.03 

-34.08 

20.07 


98.01 
1 98 . 52 
76.88 
180.47 
56.55 
166.56 


ORBIT  determination  ACCURACY 


OLA  16.11 

RAL  19.73 

RAO  6570.1 

VEL  15.166 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3148.43 

-26.73 

107.10 

278.11 

4740.47 

16.54 

203.09 

265.59 

2857.13 

-28.54 

86.02 

278.46 

4507.00 

18.21 

185.16 

264.82 

2581 .26 

-33.30 

65.92 

279.31 

4355.64 

22.57 

171.49 

262.63 

80.30 


6 11  49 


66.68  22  55  3 


80.71 


7 37  18 


65.88  24  3 30 


81 .78 


9 0 52 


63.62  Z4  49  18 
MID-COURSE  EXECUTION  ACCURACY 
BAU  .2803  SCT  1351.1  SCR  471.7  SC3  6l.l 

FAU  .01401  RRT  .0075  RRF  -.0085  RTF  -.8013 

esp  4066  see  1431.0  R23  -.0017  R13  -.8013 

FSP  -151  SGI  1351.1  5G2  4^1.7  THA  .17 


ST 

561  .4 

SR 

430.3 

SS 

518.9 

CRT 

.7011 

CRS 

.7942 

CST 

.9892 

LSA 

835.6 

MSA 

266.9 

SSA 

15.6 

ELI 

657.0 

EL2 

262.2 

ALF 

34.50 

ARRIVAL 

CATE 

MAR 

11  1969 

ECC 

.48345 

INC 

3.4032 

VI 

30.241 

RCA 

53.61 

APO 

153.96 

V2 

35.243 

ZAC 

83.77 

ETC 

165.85 

CLP 

16.73 

OPA 

-7.42 

RAP 

351 .19 

ECC 

2.7884 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2548.4 

■27.80 

98.60 

4140.5 

13.24 

195.96 

2257.1 

'29.53 

77.35 

3907.0 

14.80 

178.02 

1981 .3 

•34.07 

56.77 

3755.6 

18.84 

164.33 

ORBIT  DETERMINATION  ACCORACT 

ST 

590.0 

SR 

428.9 

SS 

540.8 

CRT 

.7029 

CRS 

.7965 

CST 

.9891 

LSA 

867.4 

MSA 

268.1 

SSA 

15.8 

Eli 

679.6 

El2 

264.8 

alf 

32.62 

441 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


lUNCH  CATE  DEC  9 I960 

flight  TIME  94.00 

ARRIVAL  CATE 

MAR 

13  1969 

heliocentric  conic 

DISTANCE  206.231 

Rl  147.33 

LAL  -.00 

LOL 

76.99 

VL  23.230 

CAL  14.67 

A7l  06.60 

HCA  70.51 

SMA 

105.20 

ECC  .46290 

INC  3.4011 

VI 

30.241 

RP  107.54 

LAP  3.33 

LOP  155.40 

VP  34.736 

CAP  -27.55 

A7P  09.32 

TAL  161.50 

TAP 

240.00 

RCA  56.50 

APO  153.09 

V2 

35.230 

RC  55.726 

Cl  7.67 

OP 

.06 

7Al  52.37 

7AP  15.36 

ETS  100.50 

7AE  143.36 

ETE 

195.44 

7AC  05.50 

ETC  166.00 

CLP 

15.36 

PLANETOCENTRIC  CONIC 

C3  99.011 

VHL  9.991 

OLA 

16.01 

RAl  20.26 

RAO  6569.9 

VEL  14.071 

PTH  2.60 

VHP 

16.762 

DPA  -6.67 

RAP  352.92 

ECC 

2.6426 

LNCH  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7NTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

90.00 

5 14  43 

3156.40 

-26.64 

107.67 

277.55 

00.03 

6 

7 19 

2556.4 

-27.75 

99.10 

90,00 

21  44  51 

4696.60 

15.34 

200.44 

264.97 

65.90 

23 

3 0 

4096.7 

11  .96 

193.39 

100.00 

6 45  37 

2063.24 

-20.47 

06.46 

277.91 

00.49 

7 

33  20 

2263.2 

-29.49 

77.00 

100.00 

22  56  30 

4465 

.00 

17.03 

102.61 

264.16 

65.06 

24 

11  3 

3065 . 1 

13.53 

175.57 

110.00 

0 14  59 

2503 

.64 

-33.27 

66.10 

270.70 

01.67 

0 

50  3 

1903.6 

-34  .07 

56.95 

110.00 

23  43  46 

4317 

.44 

21.39 

169.14 

261.90 

62.60 

24 

55  43 

3717.4 

17.56 

1 62 . 1 1 

differential  ccrrections 


MIO-COLWSE  EXECUTION  ACCURACY 


ORBIT  CETERHINATION  ACCURACY 


TDE 

-.0520 

TRA- 

'2.1000 

TC3 

-.1936 

6AU 

.2645 

SGT 

1400.7  W 460.9 

SG3 

66.1 

ST 

610.5 

SR 

426.0 

SS 

563.3 

RDE 

-.7300 

RRA 

.3053 

RC3 

-.0427 

FAU  .01440 

RRT 

.0132  -.0130 

RTF 

-.0132 

CRT 

.7040 

CRS 

.7990 

CST 

.9009 

FOE 

.5099 

FRA 

1 .0673 

FC3 

-.1249 

BSP 

4206 

SG6 

1404.7  R23  -.0017  R13 

-.0132 

LSA 

099.0 

MSA 

260.6 

5SA 

15.9 

60E 

1.1272 

BRA 

2.1300 

BC3 

^1982 

FSP 

-165 

SGI 

1400.0  SG2  460.0 

THA 

.20 

ELI 

702.6 

El2 

266.5 

alf 

30.04 

LAUNCH  DATE  DEC  9 1966 


flight  time  96.00 


ARRIVAL  DATE  MAR  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  ?12,806 


RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  23.506 

gal  14.02 

A7l  06.60 

HCA  01.75 

SMA 

106.57 

ECC 

.44316 

INC 

3.3990 

VI 

30-241 

RP  107.56 

LAP 

3.36 

LOP  150.72 

VP  34.964 

GAP  -26.30 

ATP  09.51 

TAL  160.07 

TAP 

242.62 

RCA 

59.34 

APO 

153.00 

V2 

35.232 

RC  54 .021 

gl 

0.J4 

GP  .07 

7AL  51.75 

7AP  13.99 

ETS  100.65 

7AE  144.76 

ETE 

196.53 

7AC 

07.40 

ETC 

166.14 

CLP 

13.99 

PLANETOCENTRIC  CONIC 

C3  91,715 

VHL 

9.577 

OLA  17.51 

RAL  20.73 

RAO  6569.0 

VEL  14.597 

PTH  2.65 

VHP 

16.079 

DPA 

-5.92 

RAP 

354.65 

ECC 

2.5094 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

9 44 

3164.27 

'26,55 

100.23 

276.09 

79.77 

6 

2 

20 

2564.3 

27.69 

99.75 

90.00 

21 

53  36 

4652.11 

14.00 

197.77 

264.30 

65.10 

23 

11 

8 

4052.1 

10.62 

190.00 

100.00 

6 

41  15 

2069 . 1 3 

-20.41 

06.00 

277.26 

00.20 

7 

29 

4 

2269 . 1 

29.46 

70.24 

100.00 

23 

4 46 

4422.49 

15.79 

100.05 

263.47 

64.20 

24 

10 

20 

3022.5 

12.20 

1 73.10 

110,00 

0 

11  51 

2505.65 

-33.25 

66.26 

270.16 

01.50 

8 

54 

57 

1905.7 

- 

34.06 

57.11 

110.00 

23 

50  39 

4270.72 

20.16 

166.01 

261.13 

61.79 

25 

1 

50 

3670.7 

16.24 

159.09 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.0564 

TRA' 

'2.1005 

TC3  -.1973 

0AU  .2405 

SGT  1460.0  SGR  465.3  SG3 

71.6 

ST 

640.2 

423.9 

SS 

507.0 

ROE  -.7029 

RRA 

.2040 

RC3  -.0464 

F4U  .01403 

RRT  . 

.0196  RRF  - 

.0197  RTF 

.0245 

CRT 

.7071 

CRS 

.0017 

CST 

.9000 

FOE  .6149 

FRA 

1 .1030 

FC3  -.1400 

BSP  4510 

see  1539.9  R23  - 

,0018  R13 

.0245 

LSA 

933.0 

MSA 

260.5 

SSA 

16.0 

BOE  1.1079 

BRA 

2.1276 

6C3  .2027 

FSP  -181 

SGI  1460.0  SG2  465.2  THA 

.39 

ELI 

726.9 

EL2 

267.3 

ALF 

29.13 

LAUNCH  DATE 

DEC 

9 I960 

flight  time  90.00 

arrival 

CATE 

MAR 

17  1969 

HELIOCENTRIC  CONIC 

RL  147.33  LAL  ',00  LOL  76.99  VL  23.912 

RP  107.50  LAP  3.30  LOP  161.97  VP  35.170 

RC  52.393  CL  6.63  CP  .07  7Al  51.10 

PLANETOCENTRIC  CONIC 


distance  219-427 

CAL  13.40  A7L  06.60  HCA  64.99  SMA  107.91  ECC  .42423  INC  3.3970  VI  30.241 

CAP  -25.10  A7P  09.70  TAL  160.28  TAP  245.26  RCA 

7aP  12.63  ETS  100.00  7A£  146.30  ETC  197.76  7AC 


62.13  APO  153.69  V?  35.226 
09.22  ETC  166.26  CLP  12.63 


C3  04.316 

VHL  9.102 

CLA  10.19 

RAL  21.15 

RAO  6569.7 

VEL  14.341 

PTH  2-61 

VHP  15.410 

CPA  -5.16 

RAP  356.37 

ECC  2.3076 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 4 23 

3172.14 

-26.45 

100.70 

276.14 

79.51 

5 57  15 

2572.1 

'27.63 

100.31 

90.00 

22  2 10 

4606.76 

12.77 

195.00 

263.61 

64.51 

23  19  5 

4006.0 

9.23 

100 .19 

100.00 

6 36  33 

2074.90 

-20.34 

07.30 

276.52 

00.07 

7 24  20 

2274.9 

-29.42 

70  .66 

100.00 

23  12  49 

4379.23 

14.49 

177.49 

262.75 

63.57 

24  25  40 

3779.2 

10.03 

170.62 

110.00 

0 0 27 

2507.37 

-33.24 

66.39 

277.45 

01  .51 

0 51  35 

1907.4 

-34.05 

57.24 

110.00 

0 1 20 

4239.52 

10.09 

164.49 

260.34 

60.96 

1 n 59 

3639.5 

14.07 

157.60 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.0610 

TRA- 

-2.1061 

TC3 

-.1990 

6AU 

.2322 

SGT 

1520.7 

SGR  460.9 

SG3 

77.5 

ST 

679.0 

SR 

420.3 

SS 

61 1 .0 

RCE 

-.6604 

RRA 

.2633 

RC3 

-.0503 

FAU 

.01531 

RRT 

.0266 

RRF  -.0263 

RTF 

-.0352 

CRT 

.7099 

CRS 

.0047 

CST 

.9007 

FOE 

.6417 

FRA 

1.1403 

FC3 

-.1572 

BSP 

4742 

SOB 

1596.6 

R23  -.0010  R13 

-.0352 

LSA 

969-6 

MSA 

267.6 

SSA 

16.1 

BOE 

1 .0900 

BRA 

2.1225 

BC3 

.2(360 

FSP 

-190 

SGI 

1520.7 

SG2  460.7 

THA 

.51 

Eli 

752.5 

EL2 

267.1 

AlF 

27.47 

LAUNCH  DATE  DEC  9 I960 


FlICHT  time  100.00 


ARRIVAL  CATE  MAR  19  1969 


HELIOCENTRIC  CONIC 


DISTANCE  226.000 


RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  24.217 

CAL  12.01 

ATL  06.60 

HCA  00.23 

SMA  109.22 

ECC  .40611 

INC 

3.3951 

VI 

30.241 

RP  107.60 

LAP 

3.39 

LOP  165.22 

VP  35.379 

CAP  -23.95 

ATP  09.90 

TAL  159.73 

TAP  247,96 

RCA  64 .06 

APO 

153.57 

V2 

35.219 

RC  50.052 

GL 

9.14 

GP  .08 

TAl  50.67 

TAP  n.26 

ETS  100.97 

TAE  147.90 

ETE  199.14 

TAC  91  .03 

ETC 

166.37 

CLP 

I 1 .26 

PLANETOCENTRIC  CONK 

C3  77.556 

VHL 

0.007 

OLA  18.88 

RAl  21.52 

RAO  6569.5 

VEL  14.103 

PTH  2.57 

VHP  14. 

777 

DPA  -4.39 

RAP 

350.09 

zee 

2.2764 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

90.00 

4 

50  30 

3100.14 

-26.35 

109.35 

275.30 

79.24 

5 51 

39 

2500.1 

•27.57 

100.09 

90.00 

22 

ID  50 

4560.61 

11.40 

192.30 

262.09 

63.90 

23  26 

50 

3960.6 

7.00 

105.55 

100.00 

6 

31  31 

2880.88 

-20.27 

07.72 

275.70 

79.06 

7 19 

31 

2200.7 

•29.30 

79.09 

100.00 

23 

20  47 

4335.33 

13.15 

174.93 

261.99 

62.91 

24  33 

2 

3735.3 

9.41 

160.13 

110.00 

6 

4 4$ 

2500.07 

-33.22 

66.50 

276.65 

01.44 

0 47 

55 

1900.9 

-34.05 

57.36 

110.00 

0 

7 56 

4199.00 

17.56 

162.10 

259.52 

60.19 

I 17 

56 

3599.9 

13.46 

155.47 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.0662 

TRA' 

'2.1019 

TC3  -.2010 

BAU  .2159 

SGT  1591.1  SGR  455.6  SG3 

04.0 

ST  711.1 

SR 

416.0 

SS 

637.9 

ROE  -.6347 

RRA 

.2430 

RC3  -.0543 

FAU  .01505 

RRT  , 

.0346  RRF  -. 

.0337  RTF  - 

.0453 

CRT  .7133 

CRS 

.0001 

CST 

.9006 

FDE  .6706 

FRA 

1 .1794 

FC3  -.1769 

BSP  4973 

see  1655.1  R23 

.0010  RI3  - 

.0453 

LSA  1007.3 

MSA 

266.0 

SSA 

16. 1 

BOE  1.0739 

BRA 

2.1159 

6C3  .2002 

FSP  -217 

SGI  1591.2  SC2  455.3  THA 

.62 

Eli  779.0 

EL2 

265.9 

alf 

25.00 

442 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69) 


LAUKCH  CATE  DEC  9 1968 


flight  time  102. do 


ARRIVAL  CATE  MAR  2\  1969 


heliocentric  conic 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.62  LAP  3.39  LOP  168.47 

RC  49.405  GL  9.66  GP  .08 

PLANETOCENTRIC  CONIC 
C3  71.382  VHL  8.449  CLA  19.56 


distance  232.765 

VL  24.502  GAL  12.24  A7L  86.61  HCA  91.47  SHA  110.48  ECC  .38879  INC  3.3931  VI  30.241 

VP  35.567  CAP  -22.83  A7P  90.09  TAL  159.20  TAP  250.68  RCA  67.53  APO  153.43  V2  35.211 

7AL  50.22  7AP  9.89  ETS  181.16  7A£  149.79  ETE  200.72  ZAC  92.84  ETC  166.46  ClP  9.89 


RAL  21.83  RAD  6569.4  VEL  13.883  PTH 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

4 52  29 

3188.42 

-26.24 

109.93 

274.37 

78.97 

5 45  37 

2588.4 

90.00 

22  19  37 

4513.66 

9.98 

189.66 

262.14 

63.36 

23  34  50 

3913.7 

100.00 

6 26  6 

2886.53 

-28.20 

88.14 

274.79 

79.65 

7 14  13 

2286.5 

100.00 

23  28  41 

4290 . 78 

11.75 

172.36 

261 .22 

62.32 

24  40  12 

3690.8 

110.00 

8 0 48 

2590.25 

-33.21 

66.61 

275.76 

81  .38 

8 43  58 

1990.2 

110.00 

0 14  24 

4159.82 

16.19 

159.88 

258.67 

59.47 

1 23  44 

3559.8 

-27.50 
6.33 
-29.34 
7.96 
-34 .04 
12.02 


lOl .49 
182.89 
79.52 
165 .63 
57.47 
153  .26 


differential  CORRECTIONS 


TOE 

-.8720 

TRA- 

-2.0955 

TC3 

-.2007 

BAU 

.1995 

ROE 

-.6018 

RRA 

.2233 

RC3 

-.0583 

FAU 

.01644 

FOE 

.7019 

FRA 

1.2204 

FC3 

-.1994 

BSP 

5208 

BOE 

1 .0595 

BRA 

2.1074 

BC3 

,2090 

FSP 

-258 

LAUNCH  DATE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.65  LAP  3.38  LOP  171.71 

RC  48.064  CL  10.19  CP  .08 

PLANETOCENTRIC  CONIC 


VL  24 . 769 
VP  35.743 
7AL  49.82 


C3  65.746 

VHL 

8. 

.108 

OLA  20.23 

RAL  22 .09 

RAO  6569.2 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

45 

53 

3197.13 

-26.13 

110.54 

90.00 

22 

28 

17 

4465.88 

8.5J 

186.92 

100.00 

6 

20 

19 

2892.63 

-28.12 

88.57 

100.00 

23 

36 

32 

4245.61 

10.31 

169.78 

110.00 

7 

56 

32 

2591 .59 

-33.19 

66.71 

110.00 

0 

20 

44 

4119.41 

JA.78 

157.60 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8777  TRA-2.0867  TC3  -.1985 
ROE  -.5697  RRA  .2043  RC3  -.0625 
FOE  .7356  FRA  1.2636  FC3  -.2252 
0OE  1.0464  BRA  2.0966  BC3  .2081 

LAUNCH  DATE  DEC  9 1968 


HELIOCENTRIC  CONIC 

-.00  LOL  76.99  VL 
174.95  VP 
.09  7AL 

PLANETOCENTRIC  CONIC 


BAU  .1829 
FAU  .01710 
BSP  5454 
FSP  -261 


MIC-COURSE  EXECUTION  ACCURACV 
SCT  1655.0  SCR  449.6  SC3  91.1 
RRT  .0435  RRF  -.0419  RTF  -.8549 
see  1715.0  R23  -.0018  R13  -.8549 
SCI  1655.1  SC2  449.1  THA  .73 

flight  TIME  104.00 

DISTANCE  239.477 

CAL  11.69  A7L  86.61  MCA  94.71  SNA  111.70 

CAP  -21.76  ATP  90.28  TAl  158.72  TAP  253.43 

TAP  8.51  ETS  181.38  TAE  151.74  ETE  202.56 

VEL  13.678  PTH  2.50  VHP  13.555 

INJ  RT  ASC  INJ  ATNTH  INJ  TIME 

273.37  78.68  5 39  10 

261.38  62.89  234243 

273.80  79.43  7 8 3l 

260.42  61,79  24  47  18 

274.80  81.32  8 39  44 

257.81  58.82  1 29  24 

MIO-COURSe  EXECUTION  ACCURACY 
SCT  1719.8  SCR  442.7  SC3  98.9 
RRT  .0533  RRF  -.0511  RTF  - .8640 
see  1775.9  R23  -.0018  R13  -.8640 
SCI  1720.0  SC2  442.1  THA  .84 


ORBIT  DETERMINATION  ACCURACY 


ST 

744.6 

SR 

411  .0 

SS 

665.5 

CRT 

.7175 

CRS 

.8117 

CST 

.9886 

LSA 

1047.2 

MSA 

263.6 

SSA 

16.2 

ELI 

808.6 

El2 

263.6 

alf 

24.36 

ARRIVAL 

CATE 

MAR 

23  1969 

ECC 

.37226 

INC 

3.3911 

VI 

30.241 

RCA 

70.12 

APO 

153.28 

V2 

35.202 

7AC 

94.65 

ETC 

166.53 

CLP 

8.51 

OPA 

-2.85 

RAP 

1 .49 

ECC 

2.0820 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2597.1 

27,43 

1 02 . 1 2 

3865.9 

4.81 

180.20 

2292.6 

- 

29 . 30 

79.97 

3645.6 

6.46 

163.11 

1991  .6 

' 

34.04 

57.57 

3519.4 

10.54 

151  .06 

ORBIT  DETERMINATION  ACCURACV 


RL 

147.33 

LAL 

-.00 

RP 

107.68 

LAP 

3.36 

RC 

46.839 

CL 

10.74 

25.019  gal 
35.908  GAP  -20.73  ATP 
49.48  TAP  7.13  ETS 


Flight  time  106.00 

DISTANCE  246.211 
11.16  ATL  86.61  HCA 


C3  60.603 

VHL 

7.785 

CLA 

20.91 

RAL  22.29 

RAO  6569.: 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

38  48 

3206.44 

-26.00 

111  .19 

90.00 

22 

37  0 

4417.25 

6.99 

184.16 

100.00 

6 

14  7 

2899.09 

-28 .04 

89.04 

100.00 

23 

44  22 

4199.84 

8.83 

167.19 

110.00 

7 

51  57 

2592.99 

-33.16 

66.82 

110.00 

0 

26  57 

4078.70 

13.33 

155.34 

DIFFERENTIAL  CORRECTIONS 


TOE 

-.8845 

TRA- 

■2.0762 

TC3 

-.1945 

BAU 

.1666 

ROE 

-.5385 

RRA 

.1859 

RC3 

-.0667 

FAU 

.01784 

FOE 

.7725 

FRA 

1 .3094 

FC3 

-.2548 

BSP 

5691 

BOE 

1 .0356 

BRA 

2.0846 

BC3 

.2056 

FSP 

-286 

LAUNCH  DATE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  - .00  LOL  76.99 

RP  107.71  LAP  3.32  LOP  178.19 

RC  45.742  GL  11  .31  CP  .10 

PLANETOCENTRIC  CONIC 


90.00  4 31  12 

90.00  22  45  49 

100.00  6 7 29 

100.00  23  52  12 

110.00  7 47  4 

110.00  0 33  3 

differential  CORRECTIONS 


VL  25.252 
VP  36.061 
TAL  49.20 


1 VEL  13.489  PTH  2.47  VHP  12.972 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
272.28  78.38  5 32  14 

260.59  62,49  23  50  37 

272.74  79.20  7 2 26 

259.61  61.32  24  54  22 

273.76  81.26  8 35  10 

256.93  58.23  1 34  56 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1786.4  SCR  435.1  5G3  107.4 

RRT  .0642  RRF  -.0612  RTF  -.8726 
see  1838.7  R23  -.0017  RI3  -.8726 
SCI  1786.7  SC2  434.2  THA  .95 

FLIGHT  TIME  108.00 

DISTANCE  252.963 

GAL  10.66  ATL  86.61  HCA  101,18  SNA  114.02 

GAP  -19.73  ATP  90.66  TAL  157.86  TAP  259.05 

TAP  5.73  ETS  181 .98  TAE  155.99  ETE  207.33 


ST 

779.1 

SR 

405.2 

SS 

694.7 

CRT 

.7220 

CRS 

.8157 

CST 

.9886 

LSA 

1088.9 

MSA 

260.6 

SSA 

16.3 

ELI 

838.7 

El2 

260.5 

ALF 

22.92 

arrival 

CATE 

MAR 

25  1969 

ECC 

.35652 

INC 

3.3891 

VI 

30.241 

RCA 

72.64 

APO 

153.13 

V2 

35.194 

7AC 

96.44 

ETC 

166.59 

CLP 

7.13 

OPA 

-2.09 

RAP 

3,18 

ECC 

1 .9974 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2606.4 

- 

27.35 

102.78 

3817.3 

3.25 

177.47 

2299.1 

3599.8 

1993.0 

3478.7 


-29.25 

4.93 

-34.03 

9.03 


80.44 
160.57 
57.68 
148 .87 


ORBIT  DETERMINATION  ACCURACv 


ST 

815 

.5 

SR 

398.8 

SS 

725.7 

CRT 

.7274 

CRS 

.8200 

CST 

.9887 

LSA 

1133 

.2 

MSA 

256,9 

SSA 

16.3 

ELI 

870 

.7 

El2 

256.3 

alf 

21 .54 

ARRIVAL 

CATE 

MAR 

27  1969 

ECC 

.341 

55 

INC 

3.3870 

VI 

30.241 

RCA 

75. 

08 

APO 

152.96 

V2 

35,184 

TAC 

98. 

22 

ETC 

166.63 

ClP 

5.73 

OLA  21.57 

RAL  22.44 

RAD  6569.0 

VEL  13.314 

PTH  2.43 

VHP  12.408 

OPA  -1.32 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

3216.54 

-25.86 

111.9P 

271.12 

78.05 

5 24  48 

2616.5 

4367.74 

5.43 

181.36 

259.80 

62.17 

23  58  36 

3767.7 

2906.05 

-27.95 

89.54 

271,60 

78.95 

6 55  55 

2306.0 

4153.47 

7.30 

164.59 

258.78 

60.93 

25  1 26 

3553.5 

2594.53 

-33.16 

66.93 

272.66 

81.19 

8 30  18 

1994.5 

4037.75 

11 .85 

153.09 

256.04 

57.70 

I 40  21 

3437.8 

-27.25 
1 .66 
-29.19 
3.37 
-34.02 
7.50 


103.51 
174.71 
80.95 
158  .01 
57.80 
146.69 


TDE 

-.8914 

TRA- 

-2.0633 

TC3 

-.1882 

BAU 

.1503 

ROE 

-.5083 

RRA 

.1681 

RC3 

-.0708 

FAU 

.01865 

FOE 

.8127 

FRA 

1 .3579 

FC3 

- .2888 

BSP 

5934 

BOE 

1 .0261 

BRA 

2.0702  0C3 

.2010 

FSP 

-314 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  1853.6  SCR  426.7  SC3  116.8 
RRT  .0762  RRF  -.0725  RTF  -.8807 
see  1902.1  R23  -.0016  R13  -.8807 
SCI  1853.9  SC2  425.4  THA  1.06 


ST  852.5  SR  391.7  SS  758.5 
CRT  .7333  CRS  .8246  CST  .9888 
LSA  1179.6  MSA  252.5  SSA  16.4 
ELI  903.9  EL2  251.2  AlF  20.25 


443 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


LAUNCH  CATE  DEC  9 FLIGHT  TIME  110.00  ARRIVAL  CATE  MAR  ^9  1969 

HELIOCENTRIC  CONIC  DISTANCE  259.750 

RL  147.33  LAL  -.00  LOt  76.99  VL  25.469  CAL  10. 11?  A7l  86.62  MCA  104. 4?  SMA  115.11  ECC  .32733  INC  3.3850  VI  30.241 

RP  107.74  LAP  3.28  LOP  181.43  VP  36.204  CAP  -18.76  A7P  90.84  TAL  157.49  TAP  261.91  RCA  77.43  APO  152.79  V2  35.174 

RC  44.782  CL  11.89  CP  .10  2Al  48.98  2AP  4.32  £TS  182.49  7AE  158.25  ETE  210.50  ZAC  99.98  ETC  166.66  CLP  4.32 

PlANETOCENTRIC  CONIC 


C3  51.638 

VHL  7.186 

OLA  22.23 

RAL  22.54 

RAO  6568.9 

VEL  13.153 

PTH  2.40 

VHP  11.862 

OPA  -.56 

RAP  6.51 

ECC  1 .8498 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 23  2 

3227.64 

-25.70 

112.68 

269.90 

77.69 

5 16  50 

2627.6 

-27.14 

104 .30 

90.00 

22  54  45 

4317.30 

3.82 

178-53 

259.00 

61  .92 

24  6 42 

37J7.3 

.03 

171 .90 

too. 00 

6 0 25 

2913.66 

-27.85 

90.08 

270.40 

78.68 

6 48  59 

2313.7 

-29.13 

81  .51 

100.00 

0 3 59 

4106.52 

5.74 

161 .98 

257.94 

60.61 

I 12  25 

3506.5 

1.78 

155 ,43 

i 

110.00 

7 41  51 

2596.32 

-33.14 

67.07 

271.50 

81  .11 

8 25  7 

1996.3 

-34.02 

57.94 

1 

110.00 

0 39  2 

3996.62 

10.35 

150.83 

255.14 

57.24 

1 45  39 

3396.6 

5,96 

144.51 

1 

differential  CCRRECTICWS  MIC-COURSC  execution  ACCURACT  orbit  determination  ACCURACY 

TDE  -.8990  TRA-2.0483  TC3  -.1795  BAU  .1342  SCT  1921.8  ^ 417.5  SC3  127.1  ST  891.1  SR  383.9  SS  793.6 

ROE  -.4789  RRA  .1511  RC3  -.0748  FAU  .01955  RRT  .0896  -.0850  RTF  -.8882  CRT  .7399  CRS  .8296  CST  .9890 

FOE  .8568  FRA  1 .4097  FC3  -.3278  BSP  6l76  SC0  1966.6  R23  -.0015  R13  -.8883  LSA  1228.7  MSA  247.4  S5A  16.4 

eOE  1.0186  BRA  2.0539  6C3  .1945  FSP  -344  SCI  1922.2  SC2  415.8  THA  1.17  ELI  938.8  El2  245.1  AlF  19.03 

LAUNCH  DATE  DEC  9 1968  FlICHT  TIME  112.00  ARRIVAL  DATE  MAR  3l  1969 


HELIOCENTRIC  CONIC  DISTANCE  266.507 


RL  147.33 

LAL  - .00 

La  76.99 

VL 

25.672 

CAL 

9.73 

AZt  86.62  MCA  107.65 

SMA 

116.15 

ECC  .31386 

INC 

3 . 3828 

VI 

30.241 

RP  107.77 

LAP  3.22 

LOP  184.67 

VP 

36.337 

CAP  - 

17.83 

AZP  91 .03 

TAL  157.16 

TAP 

264.81 

RCA  79 . 70 

APO 

152.61 

V2 

35.164 

RC  43.971 

CL  12.48 

CP  .11 

7AL 

48.81 

2AP 

2.90 

ETS  183.41 

ZAE  160.56 

ETE 

214.47 

ZAC  101.73 

ETC 

166.67 

CLP 

2.89 

PLANETOCENTRIC  CONIC 

C3  47.744 

VHL  6.910 

OLA  22.89 

RAL 

22.58 

RAO  6568.8 

VEL  13.004 

PTH  2.37 

VHP 

11.333 

OPA  .19 

RAP 

8.15 

ECC 

1 .7857 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  ! 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

r 

90.00 

4 14  16 

3239.99 

-25.52 

113 

.53 

268.61 

77.30 

5 

8 16 

2640  .0 

- 

27.02 

105.19 

90.00 

23  3 52 

4265.85 

2.16 

175 

.65 

258.19 

61.76 

24 

14  58 

3665.8 

-1  .63 

169.03 

? 

100.00 

5 52  52 

2922-07 

-27.74 

90 

.68 

269.15 

78.39 

e 

41  34 

2322.1 

- 

29.06 

82.12 

“ 

100.00 

0 U 53 

4058.99 

4.15 

159 

.35 

257.09 

60.37 

1 

19  32 

3459.0 

.17 

152.82 

110.00 

7 36  19 

2598.44 

53.12 

67.23 

270.28 

81.02 

8 

19  37 

1998.4 

- 

34.01 

58.10 

- 

110.00 

0 44  55 

3955.39 

8.82 

148 

.64 

254.22 

56,84 

1 

50  51 

3355.4 

4.39 

142.34 

- 

OIFFERENTIAl 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACOWACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9076 

TRA-2.0312 

TC3  -.1678 

BAU 

.1183 

SCT  1990.7  SCR  407.6  SC3  : 

138.5 

ST  931 .2 

SR 

375.4 

55 

831 .1 

- 

ROE  -.4506 

RRA  .1347 

RC3  -.0787  FAU 

.02056 

RRT  . 

,1045  RRF  - 

.0989  RTF  - 

.8954 

CRT  .7473 

CRS 

.8350 

CST 

-9892 

FOE  .9054 

FRA  1.4651 

FC3  -.3727 

BSP 

6411 

SCB  2032.0  R23  - 

.0013  R13  - 

.8955 

LSA  1280.7 

MSA 

241  .7 

5SA 

16.4 

BOE  1.0133 

BRA  2.0357 

8C3  .1854 

FSP 

-378 

SCI  1991.1  SC2  405.3  THA 

1 .28 

Eli  975.4 

EL2 

238.2 

AlF 

17.87 

: 

LAUNCH  CATE  OEC  9 1968 

Flight  time  lu.oo 

ARRIVAL 

CATE 

APR 

2 1969 

HELIOCENTRIC  CONIC 

DISTANCE  273.291 

RL  147.33 

LAL  -.00 

La  76.99 

VL 

25.861 

CAL 

9.29 

AZL  86.62 

MCA  110.88 

SMA 

117.15 

ECC  .30111 

INC 

3.3806 

VI 

30.241 

- 

RP  107.80 

LAP  3.16 

LOP  187.90 

VP 

36.460 

CAP  - 

16.93 

AZP  91 .21 

TAL  156.87 

tap 

267.75 

RCA  81.88 

APO 

152.43 

V2 

35.153 

RC  43.319 

CL  13.08 

CP  .12 

7AL 

48.70 

ZAP 

1.45 

ETS  186.04 

ZAE  162.87 

ETE 

219.53 

ZAC  103.45 

ETC 

166.66 

CLP 

1 .45 

- 

PLANETOCENTRIC  CONIC 

C3  44.199 

VHL  6.648 

OLA  23,54 

RAL 

22.58 

RAO  6568.7 

VEL  12.867 

PTH  2 . 34 

VHP 

10.822 

OPA  .94 

RAP 

9.77 

ECC 

1.7274 

LNCH  A7MTH 

LNCH  TIME 

L-ITIMC 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

z 

90.00 

4 4 50 

3253.86 

- 

25.31 

114.49 

267.26 

76.86 

4 

59  4 

2653.9 

- 

26.87 

106.17 

90.00 

23  13  14 

4213.25 

,47 

172 

.72 

257.38 

61.69 

24 

23  27 

3613.2 

-3.32 

166.09 

100.00 

5 44  49 

2951 .46 

- 

27.61 

91 

.35 

267.83 

78-06 

6 

33  41 

2331  .5 

- 

28.98 

82.81 

100.00 

0 19  52 

4010.88 

2.52 

156 

.71 

256.24 

60-20 

1 

26  42 

3410.9 

-1  .46 

1 50 . 1 8 

110.00 

7 30  27 

2600.97 

- 

33.09 

67 

.42 

269.01 

80.91 

8 

13  48 

2001.0 

- 

34.00 

58.30 

llO.OO 

0 50  4 3 

3914.13 

7.27 

146 

.44 

253.30 

56.51 

1 

55  57 

3314.1 

2.82 

140.18 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION 'ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9161  TRA-2.0119  TC3  -.1536  BAU  .IDM  SCT  2059.6  SCR  397.0  SC3  151.0  ST  972.3  SR  366.4  SS  87i  . i 

ROE  -.4233  RRA  .1190  RC3  -.0824  FAU  .02167  RRT  ,IZ08  RRf  -.1142  RTF  -.9021  CRT  .7552  CRS  .8407  CST  .9894 

FOE  .9588  fra  1.5245  FC3  -.4244  BSP  6646  SCB  2097.5  R23  -.0012  RJ3  -.9021  LSA  1335.1  MSA  235.6  S5A  16.4 

60E  1.0092  BRA  2.0154  BC3  .1743  FSP  -416  SCI  2060.2  SC2  394.0  THA  1.58  ELI  1013.1  El2  230.5  AlF  16.78 

LAUNCH  DATE  DEC  9 1968  FlICHT  TIME  116.00  ARRIVAL  CATE  APR  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  280.080 


Rl  147.33 

LAL 

-.00 

La 

76.99 

VL 

26-037 

GAL  8.87 

AZL  86.62  HCA 

114. M 

SMA 

118 

.10 

ECC  .28906 

INC 

3.3783 

VI 

30.241 

RP  107.84 

LAP 

3.08 

LOP  191.13 

VP 

36.574 

CAP  -16.07 

AZP  91.38 

TAL 

156.62 

TAP 

270.73 

RCA  83.96 

APO 

152.24 

V2 

35.141 

RC  42.834 

CL 

13.70 

CP 

.13 

ZAL 

48.64 

ZAP  .13 

ETS  282.89 

ZAE 

165.09 

ETE 

226 

.14 

ZAC  105,14 

ETC 

166.63 

CLP 

-.03 

PLANETOCENTRIC  CONIC 

C3  40.974 

VHL 

6.401 

OLA 

24.18 

RAL 

22.51 

RAO  6568.6 

VEL  12.741 

PTH 

2.32 

VHP 

10,327 

OPA  1 .67 

RAP 

11.36 

ECC 

1 .674  3 

LNCH  AZMTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  lCNC 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

TIME 

PO  CST  TIM 

IN. 

( 2 LAT 

INJ 

2 LONG 

90.00 

3 

54  38 

3269.60 

-25.06 

115.58 

265 .86 

76.37 

4 

49 

7 

2669.6 

■26.69 

107. Z9 

90.00 

23 

22  57 

4159 

.32 

'1.27 

169.71 

256.59 

€1.71 

24 

32 

16 

3559.3 

-5.05 

163.06 

100.00 

5 

36  14 

2942.00 

-27.46 

92.09 

266.47 

77.69 

6 

25 

16 

2342.0 

28.88 

83.58 

100.00 

0 

27  58 

3962 

.15 

.87 

154.03 

255.39 

60.12 

1 

34 

0 

3362.1 

-3.11 

147.51 

110.00 

7 

24  16 

2604 

.00 

-33.06 

67.66 

267,71 

80.78 

8 

7 

40 

2004.0 

33.98 

58.54 

110.00 

0 

56  25 

3872.92 

5.72 

144.26 

252.38 

56.24 

2 

0 

58 

3272.9 

1.25 

138.03 

OIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9246 

TRA- 

'1 .9877 

TC3  - 

.1337  BAU 

.0870 

SCT  2125.5  SCR 

385.7 

’ SC3 

164.9 

ST  1013.5 

SR 

356.7 

SS 

913.9 

ROE  -.3970 

RRA 

.1042 

RC3  - 

.0856  FAU 

.02291 

RRT  , 

.1384  RRF  - 

.1311 

RTF  - 

.9089 

CRT  .7639 

CRS 

.8468 

CST 

.9898 

FOE  1.0179 

FRA 

1.5886 

FC3  - 

.4841 

BSP 

6920 

SCB  2160.2  R23  - 

.0011 

R13  - 

.9090 

LSA  1391.8 

MSA 

228.8 

SSA 

16.3 

BOE  1.KI62 

BRA 

1.9904 

BC3 

.1588 

FSP 

-458 

SCI  2126.2  SC2 

381 .8 

1 THA 

1 .49 

ELI  1051.3 

EL2 

221  .9 

ALF 

15.77 

444 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


launch  date  dec  9 1968 

heliocentric  conic 
RL  147.33  LAl  '.00  LOL  76.99 

RP  107.87  lap  3.00  LOP  194.36 

RC  *2,524  CL  14.32  CP  ,14 

planetocentric  conic 
C3  38.043  VHL  6.168  CLA  24.81 


flight  time  118.00 
distance  286.870 

VL  26.201  gal  8.48  A7L  86.62  HCA  117.33  SMA  119.01 
VP  36.679  GAP  -15.23  A7P  91.55  TAL  156.42  TAP  273.75 
7Al  48.64  7AP  1.54  ETS  356.28  7AE  167.13  ETE  234.89 


arrival  cate  APR  6 1969 


RAL  22.40  RAC  6568. 


LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 43  34 

3287.64 

-24.77 

116.82 

90.00 

23  33  8 

4103.78 

'3.06 

166.61 

100.00 

5 27  4 

2953.90 

-27.28 

92.93 

100,00 

0 36  14 

3912.75 

-.80 

151.32 

no. 00 

7 17  46 

2607,59 

-33.02 

67.93 

110.00 

1 2 2 

3831  .83 

4.16 

142.10 

differential  corrections 


TOE 

-.9346 

TRA- 

1.9670 

TC3 

-.1138 

BAU 

.0733 

ROE 

-.3718 

RRA 

.0899 

RC3 

-.0885 

FAU  .02429 

FOE 

I .0835 

FRA 

1 .6580 

FC3 

-.5528 

BSP 

7135 

60E 

1 .0059 

BRA 

1 .9690 

6C3 

.1442 

FSP 

-504 

LAUNCH  CATE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  107.91  LAP  2.90  LOP  197.59 

RC  42.392  GL  14.96  GP  .15 

planetocentric  conic 


5 VEL  12.626  PTH  2.29  VHP  9.848 
INJ  RT  ASC  INJ  A7HTH  INJ  TIME 
264.40  75.82  4 38  21 

255.81  61 .84  24  4J  31 

265.07  77.28  6 16  18 

254.55  60.12  I 41  26 

266.36  80.62  8 1 13 

251.46  56.04  2 5 53 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2196.8  SGR  373.7  SG3  180.4 
RRT  .1583  RRF  -.1500  RTF  -.9146 
SC6  2228.3  R23  -.0010  R13  -.9146 
SCI  2197.6  SG2  368.9  THA  1.59 

FLIGHT  TIME  120.00 


zee  .27770  INC  3.3758  VI  30.241 

RCA  85.96  APO  152.06  V2  35.129 

7AC  106.80  ETC  166.59  CLP  -1.53 

OPA  2.39  RAP  12.93  ECC  I .6261 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2687.6  '26.48  108.57 

3503.8  -6.81  159.93 

2353.9  -28.76  84.44 

3312.8  -4.77  144.78 

2007.6  -33.96  58.82 

3231.8  -.32  135.89 

ORBIT  determination  ACCURACY 

ST  1057.6  SR  346.5  SS  959.9 

CRT  .7728  CRS  .8532  CST  .9900 

LSA  1452.7  MSA  222.0  SSA  16.2 
ELI  1092.4  El2  212.9  AUF  14,78 

ARRIVAL  date  APR  8 1969 


distance  293.658 

VL  26.353  CAL  8.10  A7L  86.63  HCA  120.55  SMA  119.87 
VP  36.777  GAP  -14.41  ATP  91.72  TAL  156,25  TAP  276.80 
TAL  48.68  TAP  3.07  ETS  358.75  TAE  168.81  ETE  246.43 


ECC  .26700  INC  3.3733  VI  30.241 
RCA  87.86  APO  151.87  V2  35.117 
TAC  108.43  ETC  166.53  ClP  -3.07 


C3  35.381 

VHL 

5.948 

OLA  25.44 

RAl  22.24 

RAO  6568.^ 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

31  28 

3308.59 

-24.41 

118.25 

90.00 

23 

43  57 

4046 . 1 7 

-4.91 

163.38 

100.00 

5 

17  18 

2967.38 

-27.08 

93.88 

100.00 

0 

44  43 

3862.61 

-2.50 

148.57 

110.00 

7 

10  56 

261 1 .81 

-32.97 

68.25 

no. 00 

1 

7 34 

3790.94 

2.60 

139.96 

DIFFERENTIAL  CORRECTIONS 

MIO-( 

TOE  -.9443 

TRA- 

'1  .9410 

TC3  -.0886 

BAU  .0600 

SCT  i 

ROE  -.3476 

RRA 

.0764 

RC3  -.0909 

FAU  .02584 

RRT 

FOE  1.1 563 

FRA 

1.7333 

FC3  -.6322 

BSP  7377 

see  : 

BOE  1 .0062 

BRA 

1.9425 

BC3  .1269 

FSP  -556 

SCI  ; 

VEL  12.520  PTH  2.27  VHP  9.385  OPA 
INJ  RT  ASC  INJ  ATMTH 
262.88  75.19 

255.05  62.08 

263.62  76.83 

253.72  60.20 

264.99  80.43 

250.54  55.90 

MIO-COURSE  EXECUTION  ACCURACY 

263.9  SCR  361.2  SC3  197.5 
.1800  RRF  -.1707  RTF  -.9202 
see  2292.5  R23  -.0009  R13  -.9202 
.8  SC2  355.1  THA  1.69 


3.10  RAP  14.46  ECC  1 ,5823 


INJ  time 

PC  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

4 26  36 

2708.6 

'26.21 

110.04 

24  51  23 

3446.2 

-8.61 

156.65 

6 6 45 

2367.4 

'28.62 

85.42 

1 49  6 

3262.6 

'6.45 

142,00 

7 54  28 

2011  .8 

-33.94 

59.14 

2 10  45 

3190.9 

-1  .89 

133.76 

OR6IT  OE TERM I NAT ION  ACCURACY 


ST 

noi  .4 

SR 

335.7 

SS 

1009.1 

CRT 

.7825 

CRS 

.8599 

CST 

.9904 

LSA 

1515.9 

MSA 

214.7 

SSA 

16.1 

ELI 

1133.4 

El2 

203.1 

alf 

13.87 

LAUNCH  DATE  DEC  9 1968 


HELIOCENTRIC  CONIC 


FLIGHT  TIME  122.00 


distance  300.442 


ARRIVAL  CATE  APR  ID  1969 


RL 

147 

.33 

LAL 

-.00 

LOL 

76, 

,99 

VL 

26. 

494 

GAL 

7, 

.74 

ATL 

86, 

,63 

HCA 

123, 

.77 

SMA 

RP 

107 

.95 

LAP 

2.80 

LOP 

200, 

.81 

VP 

36. 

866 

GAP 

'13, 

,63 

ATP 

91 

.88 

TAL 

156, 

.12 

TAP 

RC 

42.442 

GL 

15.59 

GP 

.17 

TAL 

48.76 

TAP 

4, 

.65 

ETS 

359 

.62 

TAE 

169 

.96 

UJ 

UJ 

89.67  APO  151  .69  V2 


30.241 

35.105 

'4.65 


Planetocentric  conic 
C3  32.965  VHL  5.741  ClA  26.05  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 18  5 

3333.33 

-23,97 

119.93 

90.00 

23  55  40 

3985.73 

-6.82 

159.97 

100.00 

5 6 50 

2982 . 72 

-26.83 

94.96 

iOO.OO 

0 53  32 

3811.57 

-4,22 

145.76 

110.00 

7 3 49 

2616.71 

'32.92 

68.62 

110.00 

I 13  2 

3750.34 

1.05 

137.84 

differential  corrections 


TC3 

-.0602 

BAU 

.0487 

RC3 

-.0926 

FAU 

.02756 

FC3 

-.7238 

BSP 

7598 

6C3 

.1104 

FSP 

-613 

22.03  RAC  6568.3  VEL  12.423  PTH  2.24  VHP  8.938 
INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 

261 .31  74 .46  413  38 

254.32  62.45  25  2 6 

262.14  76.31  5 56  33 

252.90  60.38  1 57  3 

263.60  80.22  7 47  25 

249.62  55.83  2 15  33 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  2330.3  SCR  348.1  SC3  216.6 
RRT  .2040  RRF  -.1937  RTF  -.9254 
see  2356.2  R23  -.0008  R13  -.9254 
SCI  2331.4  SC2  340.6  THA  1.78 


CPA  3.79  RAP  15.95  ECC  1,5425 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2733.3 

3385.7 

2382.7 
3211  .6 

2016.7 

3150.3 


-25.87 

-10.46 

'28.45 

-8.14 

-33.92 

'3.44 


I II .78 
153.18 
86.53 
139.16 
59.52 
131  .63 


0R6IT  determination  ACCURACY 


LAUNCH  CATE  DEC  9 1968 
HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76,99  VL  26-625 

RP  107.99  LAP  2.69  LOP  204 ,03  VP  36.948 

RC  42.671  GL  16.23  GP  J9  TAL  48.91 

PLANETOCENTRIC  CONIC 

C3  30.773  VHL  5.547  OLA  26.65  RAL  21.78 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 2 59  3363.33  -23.41 

90.00  0 12  40  3921.11  '8.84 

100.00  4 55  36  3000.27  -26.55 

100.00  1 2 44  3759.41  -5.97 

no. DO  6 56  24  2622.32  -32.85 

110.00  1 18  26  3710.12  '.49 

DIFFERENTIAL  CORRECTIONS 

TOE  -.9620  TRA-1.8813  TC3  -.0245  BAU  .0397 
ROE  -.3023  RRA  .0516  RC3  -.0934  FAU  .02953 

FOE  1,3273  FRA  1.9042  FC3  -.8308  BSP  7880 

0OE  1 ,0084  BRA  1 .8820  BC3  .0966  FSP  -680 


flight  TI>C  124.00 
DISTANCE  307.219 

CAL  7.41  ATL  86.63  HCA  126.99  SMA  121.45 

GAP  -12.87  ATP  92,03  TAL  156.02  TAP  283.02 

TAP  6.27  ETS  .09  TAE  170.39  ETE  277.44 

RAO  6568.2  VEL  12.335  PTH  2.22  VHP  8.506 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ST 

1146.3 

SR 

324.5 

SS 

1062.2 

CRT 

.7928 

CRS 

.8670 

CST 

.9908 

LSA 

1582.5 

MSA 

207.2 

SSA 

16.0 

Eli 

1175.6 

El2 

192.9 

ALF 

13.01 

ARRIVAL 

CATE 

APR 

12  1969 

ECC 

.24752 

INC 

3.3675 

VI 

30.241 

RCA 

91.39 

APO 

151.51 

V2 

35.092 

TAC 

in  .55 

ETC 

166.37 

CLP 

'6.27 

OPA 

4.46 

RAP 

17.41 

ECC 

1 .5065 

PO  ( 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

121.95  259.67  73.59  3 59  2 

156.30  253.66  62.99  1 18  2 

96.18  260.62  75.73  5 45  36 

142.87  252.11  60.66  2 5 24 

69.04  262.18  79.98  7 40  6 

135.74  248.71  55.82  2 20  17 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  2390.5  SCR  334.4  SC3  237.7 
RRT  .2294  RRF  -.2187  RTF  -.9306 
see  24J3.7  R23  -.0012  R13  -.9306 
SCI  2391.7  SC2  325.3  THA  1.87 


2763.3  -25.43  113.86 

3321.1  '12.39  149.42 

2400.3  -28.25  87.79 

3159.4  -9.84  136,22 

2022.3  '33.89  59.96 

3110.1  '4.97  129.52 

ORBIT  determination  ACCURACY 

ST  1188.5  SR  312.8  SS  1118.4 

CRT  .8032  CRS  .8743  CST  .9911 

LSA  1649.6  MSA  199.7  SSA  15.7 

Eli  1215.4  EL2  182.2  4LF  12.21 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL.  4.  1968-69  > 


LAUNCH  CATE  DEC 

9 1968 

flight  TIME  126.00 

arrival  cate 

APR 

14  J969 

HELIOCENTRIC  CONIC 

distance  313.987 

RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  26.746 

GAL  7.09 

AZU  66.64 

HCA 

130.21 

SMA 

122.17 

ECC  .23869 

INC  3.3643 

VI 

50.24  1 

RP  108.0,3 

LAP 

2.57 

LOP  207.25 

VP  37.023 

CAP  -12.13 

A7P.  92,17 

TAL 

155.96 

TAP 

286 . 1 7 

RCA  93.01 

APO  151  .33 

V2 

35.080 

RC  43.076 

Cl 

16.88 

OP  .20 

ZAL  49.10 

ZAP  7.95 

ETS  .36 

7AE 

170.06 

ETE 

293.50 

ZAC  113.03 

ETC  166.27 

CLP 

-7.94 

PLANETOCENTRIC  CONIC 

C3  26.789 

VHL 

5.366 

CLA  27.24 

RAL  21.49 

RAD  6568.2 

VEL  12.254 

PTH 

2.20 

VHP 

8.089 

DPA  5.10 

RAP  18.81 

ECC 

1 .4738 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ 

1 AZMTh 

INJ  T« 

PO  CST  TIM 

INJ  2 LAT 

INJ 

? LONC 

i 

90.00 

2 

45  16 

3401  .46 

-22.65 

124 .49 

257.94 

72.54 

3 

42  0 

2801  .5 

-24.83 

116.50 

1 

90.00 

0 

26  0 

3649.55 

-11 .03 

152.17 

253.06 

63.75 

1 

32  10 

3249.6 

-14.47 

145 . 19 

100.00 

4 

43  29 

3020.51 

-26.20 

97.59 

259.07 

75.06 

5 

33  50 

2420.5 

-27.99 

89.24 

100.00 

1 

12  31 

3705.76 

-7.75 

139.68 

251.35 

61  .04 

2 

14  16 

3105.8 

-1 1 .56 

133.16 

110.00 

6 

46  42 

2626.67 

-32.76 

69.52 

260.76 

79.70 

7 

32  31 

2028.7 

-33.85 

60.45 

llO.OO 

1 

23  47 

3670.36 

-2.01 

133.67 

247.81 

55.87 

2 

24  58 

3070.4 

-6.47 

127.43 

OIFFEI^ENTIAl  CORf?ECTIONS  MID-COUffSC  EXECUTION  ACCLWACT  ORBIT  CETERMINATION  ACCURACY 

TOE  -.9718  TRA-1.8497  TC3  .0117  BAU  .0363  SCI  2452.0  SCR  320.4  SC3  261.5  ST  1233.4  SR  300.7  SS  1179.9 

ROE  -.2813  RRA  ,0AQ2  RC3  -.0935  FAU  .03169  RRt  ,2586  RRF  -.2469  RTF  -.9352  CRT  .8144  CRS  .8820  CST  .9915 

FOE  1.4289  FRA  2.0031  FC3  -.9531  BSP  8089  SCO  2472.8  R23  -.0012  R13  -.9352  L5A  1722.4  MSA  192.0  SSA  15.5 

80E  1.0117  BRA  1 .8501  8C3  .0943  FSP  -752  SCI  2453.4  SC2  309.3  THA  1.97  Eul  1257.9  El2  17I.I  AlF  11.45 

LAUNCH  DATE  DEC  9 1968  FLIGHT  TIME  128.00  ARRIVAL  CATE  APR  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  320.745 


RL  147,33 

LAL 

-.00 

LOL  76.99 

VL  26.858 

CAL  6.79 

AZL  66.64 

HCA 

133.42 

SMA 

122.65 

ECC  .23044 

INC  3.3607 

VI 

30-241 

- 

RP  106.07 

LAP 

2.44 

LOP  210.46 

VP  37.092 

CAP  -11 .42 

AZP  92.31 

TAL 

155.94 

TAP 

269.36 

RCA  94.54 

APO  151 .16 

V2 

35.067 

RC  43.656 

GL 

17.51 

CP  .23 

ZAL  49.32 

ZAP  9.66 

ETS  .56 

ZAE 

169.19 

ETE 

307.09 

ZAC  114.44 

ETC  166.15 

CLP 

-9,68 

PLANETOCENTRIC  CONIC 

C3  26.992 

VHL 

5.195 

OLA  27.80 

RAl  21.16 

RAD  6566.1 

VEL  12.161 

PTH 

2.19 

VHP 

7.666 

DPA  5.72 

RAP  20.16 

ECC 

1 .4442 

1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

= 

90.00 

2 

22  40 

3455.51 

-21.50 

126.03 

256.04 

71.12 

3 

20  16 

2655.5 

'23.68 

120.17 

90.00 

0 

48  0 

3763.41 

-13.57 

147.13 

252.66 

64.91 

1 

50  43 

3163.4 

-16.84 

1 39.98 

100.CK3 

4 

30  17 

3044.14 

-25.77 

99.21 

257.49 

74.31 

5 

21  1 

2444.1 

-27.68 

90.93 

100.00 

1 

23  4 

3650.02 

-9.56 

136.75 

250.63 

61 .55 

2 

23  54 

3050.0 

-13.30 

129.95 

I 

110.00 

6 

40  46 

2635.78 

-32.69 

70.06 

259.34 

79.40 

7 

24  42 

2035.6 

-33.81 

61  .00 

110.00 

1 

29  5 

3631.14 

-3.50 

131.62 

246.92 

55.97 

2 

29  36 

3031 .1 

-7.94 

125.35 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERHINA TION  ACCURACY 

TOE  -.9817  TRA-1.8165  TC3  .0505  BAU  .0381  SCT  2510.7  SCR  306.0  SC3  288.2  ST  1278.2  SR  288.3  SS  1246.4 

ROE  -.2613  RRA  .0295  RC3  -.0927  FAU  .03410  RRT  .2912  RRF  -.2785  RTF  -.9394  CRT  .8260  CRS  .8899  CST  .9920 

FOE  1 .5435  FRA  2.1125  FC3-1 .0937  BSP  8273  SCB  2529.3  R23  -.0013  R13  -.9394  LSA  1799.0  MSA  184.3  SSA  15.1 

BOE  1. 0159  BRA  1.8167  BC3  .1055  FSP  -832  SCI  2512.3  SC2  292.5  THA  2.06  ELI  1300.5  El2  159.7  AlF  10.72 


LAUNCH  DATE  DEC  9 1968  FLIGHT  TIME  130.00  ARRIVAL  CATE  APR  18  1969 

HELIOCENTRIC  CWIC DISTANCE  327.491 

RL  147.33  LAL  -.00  LOL  76.99  VL  26.961  GAL  6.50  A7l  86.64  HCA  136.63  SNA  123.49  ECC  .22276  INC  3.3568  Vi  30. ^4j 

RP  108.11  LAP  2.30  LOP  213.67  VP  37.155  CAP  -lD.73  A7P  92.44  TAL  155.95  TAP  292.58  RCA  95.98  APO  150.99  V2  35.053 

RC  44.405  CL  18.14  GP  .26  7AL  49.57  7AP  11.48  ETS  .73  7AE  167.95  ETE  317.64  ZAC  115.79  ETC  166.02  CLP  -11.48 

PlanETOCENTRIC  CONIC 

C3  25.368  VHL  5.037  ClA  28.35  RAL  20.79  RAC  6568 .0  VEL  12.114  PTH  2.17  VHP  7.298  CPA  6.32  RAP  21  .45  ECC  1. 4]  75 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

JNJ  2 LONC 

86.52 

1 21  32 

3634 .09 

-18.22 

139.79 

253.21 

67.90 

2 22  6 

3034.1 

-21 .06 

132,26 

91  .46 

I 46  13 

3554.10 

-18.21 

133.93 

253.21 

67.69 

2 45  27 

2954.1 

-21 .05 

126.41 

100.00 

4 15  39 

3072.33 

-25.24 

101.14 

255.66 

73.43 

5 6 51 

2472.3 

-27.27 

92.93 

■ 

100.00 

1 34  47 

3591.10 

-1 1 .47 

133.40 

249.96 

62.20 

2 34  38 

2991.1 

-15.10 

126.49 

110.00 

6 32  37 

2643.61 

-32.59 

70.65 

257.92 

79.06 

7 16  40 

2043.6 

-33.75 

61  ,61 

_ 

lip. 00 

I 34  19 

3592,56 

-4.97 

129.60 

246.05 

56.14 

2 34  11 

2992.6 

-9.38 

123.29 

— 

DIFFERENTIAL  CORRECTIONS  _ MID-COURSE  EXECUTION  ACCURACY  ORBIT  OfTERMlNA TION  ACCURACY 

TDE  ^.9^5  TRA-1.78(S  TC3  .0440  ' :KT' 2564 318.1  ST  1321.6^  275.6  SS  1318.0 

RDE  -.2422  RRA  .0193  RC3  -.0907  FAU  .03681  RRT  .3272  RRF  -.3136  RTF  -.94  34  CRT  .8380  CRS  .8981  CST  .9924 

FOE  1.6719  FRA  2.2334  FC3-1  -2563  BSP  8458  SCB  2581.1  R23  -.0014  R1 3 -.9434  LSA  1878.3  MSA  176.8  SSA  14,7 

BOE  1.0197  BRA  1 .7809  BC3  .1298  FSP  -923  SGI  2566.4  SC2  275.1  THA  2.15  ELI  1341.9  El2  148.1  AlF  10.04 

LAUNCH  DATE  DEC  9 1 968  FuICHT  TIME  132.00  ARRIVAL  CATE  APR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  334 .222 

Rl  147.33  LAL  -.00  LOL  76.99  VL  27.056  GAL  6.23  A7L  66.65  HCA  139.84  SMA  124.08  ECC  .21561  INC  3.3523  V]  30.241 

RP  108.15  LAP  2.16  LOP  216.68  VP  37.211  GAP  -10.06  A7P  92.56  TAL  155.99  TAP  295.83  RCA  97.33  APO  150-63  V2  35.040 

RC  45.309  CL  18.77  OP  .29  7Al  49.85  ZAP  13.36  ETS  .84  ZAC  166-57  ETE  325.61  ZAC  117.06  ETC  165.88  CLP  -13.36 

PLANETOCENTRIC  CONIC 

C3  23.901  VHL  4.889  OLA  28.88  RAL  20.40  RAD  6566-0  VEL  12.053  PTH  2.15  VHP  6.924  CPA  6.88  RAP  22.66  ECC  1.3934 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
84.07  0 43  9 37M-151  -16.92  147.75  251  .96  67.77  1 45  27  3136.5  -21.78  140.19 

95.93  22127  3420.39  -18.91  124.43  251.96  67.76  31628  2820.4  -21.76  116.87 

100.00  3 56  54  3107.33  -24.54  103.50  254.17  72.37  4 50  41  2507.3  -26.72  95.38 

100.00  I 46  23  3526.61  -13.46  129.69  249.39  63.06  2 47  10  2926.6  -16,99  122.65 

110.00  62417  2652.14  -32.48  7i ,29  256.50  76.70  7 6 29  2052-1  -33.69  62.27 

110.00  1 3930  3554.76  -6.40  127.60  245.20  56.35  2 36  44  2954.6  -10.78  121 .25 

OIFFERENTrAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  -.9954  TRA-1.7406  TC3  .1420  BAU  .0533  SCT  2609.1  SCR  276.4  SG3  351  .5  ST  1359.9  SR  262.6  SS  1393.7 

RDE  -.2240  RRA  .0096  RC3  -.0675  FAU  .03995  RRT  .3656  RRF  -.3519  RTF  -.9472  CRT  .8500  CRS  .9065  CST  .9927 

FOE  1.6146  FRA  2.3659  FC3-I  .4470  BSP  6678  SCB  2623,7  R23  -.0022  R13  -.9472  LSA  1957.5  MSA  169.8  SSA  14.2 

BOE  1.0203  BRA  1.7406  6C3  .1668  FSP  -1026  SCI  2611.1  SC2  257.1  THA  2.24  ELI  1378.3  EL2  136.5  AlF  9.41 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  t968-69  » 


LAUNCH  CATE  CEC  9 1966  FlI&HT  TIME  134.00  ARRIVAL  CATE  APR  2Z  1969 

HELIOCENTRIC  CONIC  DISTANCE  340.939 

RL  147.33  LAL  '.00  lOl  76.99  VL  27.144  GAL  5.99  A7L  66.65  HCA  M3. 05  SMA  124.63  ECC  .20696  INC  3.3473  VI  30.241 

RP  106.19  LAP  2.01  LOP  220.09  VP  37.262  GAP  '9.41  A7P  92.66  TAL  156.05  TAP  299.10  RCA  96.59  APO  150.66  V2  35.027 

RC  46.364  Gl  19.37  GP  .33  7Al  50.16  7AP  15.33  ETS  .92  7AE  165.19  ETE  331  .63  7AC  116.24  ETC  165.73  ClP  '15.52 

PLANETOCENTRIC  CONIC 

C3  22.578  VHL  4.752  CLA  29.36  RAL  19.96  RAO  6567,9  VEL  11.998  PTH  2.14  VHP  6.564  OPA  7.41  RAP  23.79  ECC  1.3716 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  UAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 
61.61  02322  3762.66  '19.60  151,31  250.78  67.66  1 26  25  3182.9  -22.46  143.72 

98.19  2 37  54  33A8.24  -19.58  119.40  250.77  67.65  3 3342  2748.2  -22.45  111.61 

100.00  33616  3154.92  '23.52  106.67  252.37  71.00  4 30  50  2554.9  -25.90  96.66 

100.00  2 5 41  3451.44  -15.76  125.25  246.96  64.27  3 3 13  2651  .4  -19.09  116.04 

110.00  6 1549  2661.31  -32.35  71.96  255.11  76.31  7 0 11  2061 .3  -33.62  62.97 

110.00  14437  3517.61  -7.79  125.64  244.37  56.61  2 43  15  2917.6  -12.13  119.24 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TOE-1.0016  TRA-1. 7006  TC3  .1876  BAU  .0620  SCT  2651 .5  SCR  261 .7  SC3  369.4  ST  1399.2  SR  249.5  SS  1477.1 

ROE  -.2069  RRA  .0006  RC3  -.0631  FAU  .04337  RRT  .4105  RRF  -.3957  RTF  -.9505  CRT  .6626  CRS  ,9152  CST  .9931 

FOE  1.9782  FRA  2.5157  FC3-1 .6629  BSP  8816  SC6  2664.4  R23  -.0026  R13  -.9505  USA  2043.3  MSA  162,9  SSA  13.6 

BOE  1.0229  BRA  1.7008  8C3  .2054  FSP  -1143  SCI  2653.7  SC2  238.4  TNA  2.34  ELI  MI5.8  El2  124.7  AlF  6.61 

LAUNCH  DATE  DEC  9 1968  FUCHT  TIME  136.00  ARRIVAL  CATE  APR  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  347.638 

RL  147.33  LAL  -.00  lOL  76.99  VL  27.224  CAL  5.75  A2L  86.66  KA  146.25  SHA  125.15  ECC  .20266  INC  3.3413  vi  30.241 

RP  106.23  LAP  1.86  LOP  223.29  VP  37.308  CAP  -8.78  ATP  92.78  TAL  156.14  TAP  302.39  RCA  99.76  APO  150.53  v?  35.013 

RC  47.558  GL  19.96  CP  .37  TAL  50.48  TAP  17.39  ETS  .96  TAE  163.93  ETE  336.27  TAC  119.32  ETC  165.57  CLP  -17.39 

PLANETOCENTRIC  CONIC 

C3  21.385  VHL  4.624  OLA  29.86  RAL  19.54  RAO  6567.9  VEl  11.948  PTH  2.13  VHP  6.216  CPA  7.91  RAP  24.63  ECC  1.3520 


LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.10 

0 8 23 

3812.14 

-20.24 

153.76 

249.60 

67.57 

1 n 56 

3212.1 

-23.11 

146.14 

99.90 

2 49  24 

3292.73 

-20.23 

115.57 

249.59 

67.56 

3 44  17 

2692.7 

-23.10 

107.95 

100.00 

3 1 40 

3253.55 

-21.19 

113.07 

250.00 

68.41 

3 55  54 

2653.5 

-23.93 

105.35 

100.00 

2 38  48 

3326.56 

-19.29 

117.66 

249.17 

66.71 

3 34  15 

2726.6 

-22.26 

1 10.14 

110.00 

6 7 18 

2671 .02 

-32.22 

72.70 

253.74 

77.90 

6 51  49 

2071  .0 

-33.55 

63.72 

110.00 

i 49  40 

3481 .85 

'9.13 

123.72 

243.56 

56.91 

2 47  42 

2661  .9 

-13.42 

117.26 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

T0E-I.0037  TRA-1.6568  TC3  .2380  BAU  .0715  SCT  2682.9  SCR  246.9  SC3  431.9  ST  1432.1  SR  236.2  SS  1565.9 

ROE  -.1906  RRA  -.0078  RC3  -.0772  FAU  .04728  RRT  .4592  RRT  -.4443  RTF  -.9537  CRT  .6752  CRS  .9240  CST  .9935 

FOE  2.1614  FRA  2.6820  FC3-1 .9142  BSP  8972  SC6  2694.2  R23  -.0039  R13  -.9537  LSA  2129.3  MSA  156.6  SSA  12.6 

BOE  1 .0217  BRA  1.6568  BC3  .2502  FSP  -1276  SCI  2685.3  SC2  219.2  THA  2.44  ELI  1447.0  El2  113.1  AlF  6.26 


LAUNCH  DATE  DEC  9 1966 


Flight  time  136.00 


ARRIVAL  CATE  APR  26  1969 


heliocentric  conic 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.296 

RP  106.27  lap  1.69  LOP  226.49  VP  37.350 

RC  46.663  GL  20.53  GP  .43  TAL  50.62 

PLANETOCENTRIC  CONIC 


C3  20.312 

VHL  4 

.507 

OLA  30.31 

RAL  19.10 

RAO  6567.8 

VEL  11.903 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

78.71 

23  52 

15 

3633  .05 

-20.65 

155.59 

248.45 

101 .29 

2 56 

3 

3247.13 

-20.64 

112.44 

248.44 

76.71 

23  52 

15 

3633.05 

-20.65 

155.59 

248.45 

101 .29 

2 56 

3 

3247.13 

-20.84 

112.44 

248.44 

110.00 

5 56 

47 

2661 .12 

-32.07 

73.45 

252.39 

110.00 

1 54 

36 

3447.07 

'10.42 

121 .85 

242.79 

distance  354.320 

GAL  5.54  A7L  66.67  HCA  149.46  SMA  125.62 

GAP  -8.17  ATP  92.87  TAL  156.25  TAP  305.70 

TAP  19.57  ETS  .98  TAE  162.83  ETE  339.92 

RAO  6567.8  VEL  11.903  PTH  2.12  VHP  5.886 


INJ  A7MTH 
67.49 

67.48 

67.49 

67.46 

77.46 
57.26 


INJ  TIME 
24  56  6 

3 52  II 
24  56  6 

3 52  11 
6 43  28 
2 52  5 


differential 

TOE- I .0017 
ROE  -.1751 
FOE  2,3666 
BOE  I .0169 


CORRECTIONS 
TRA-1 .6091  TC3  .2902 
RRA  -.0159  RC3  -.0698 
FRA  2.8666  FC3-2.2067 
BRA  1.6092  BC3  .2985 


LAUNCH  DATE  OEC  9 1968 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .0811  SCT  2702.7  SCR  232*6  SC3  479.7 

FAU  .05177  RRT  .5132  RRF  -.4985  RTF  -.9565 

BSP  9115  SOB  2712.7  R23  -.0056  R13  -.9566 

FSP  -1428  SCI  2705.4  SC2  199.4  THA  2.54 

flight  time  140.00 


ECC  .19721  INC  3.3344  V]  30.24] 

RCA  100.85  APO  150.39  V2  35 .000 

TAC  120.29  ETC  165. 4J  CLP  -19.56 

OPA  6,37  RAP  25.75  ECC  1.3343 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3233.1  -23.72  147.94 

2647.1  -23.71  104.79 

3233.1  -23.72  147.94 

2647.1  -23.71  104.79 

2061.1  -33.46  64.50 

2647.1  -14.66  115.32 

ORBIT  DETERMINATION  ACCURACY 

ST  1456.5  SR  222.6  SS  1660.3 

CRT  .6660  CRS  .9331  CST  .9936 

LSA  2216.0  MSA  150.9  SSA  12.0 

ELI  1471 .9  EL2  101  .5  ALF  7.76 

arrival  cate  APR  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  360.984 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.365  CAL  5.34  A7L  86.67  HCA  152.65  SHA  126,06 

RP  108.31  LAP  1.53  LOP  229.68  VP  37,386  CAP  -7.58  ATP  92*95  TAL  156.37  TAP  309.02 

RC  50.327  GL  21.06  GP  -51  TAl  51.16  ZAP  21 .87  ETS  ,98  TAE  161.95  ETE  342.66 

PLANETOCENTRIC  CONIC 

C3  19.347  VHL  4.399  OLA  30.72  RAL  18.65  RAO  6567.8  VEL  11.863  PTH 


ECC  .19202  INC  3.3260  VI  30,241 
RCA  101 .85  APO  150.26  V2  34.967 
TAC  121.13  ETC  165.24  ClP  -21.67 


2.10  VHP  5.566 


LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PC  CST  TIM 

77.55 

23  41 

55 

3848.57 

-21  .43 

157.01 

247.34 

67.44 

24 

46  4 

3246.6 

102.45 

3 4 

48 

3208.46 

-21 .41 

109.80 

247.34 

67.43 

3 

56  17 

2606.5 

77.55 

23  41 

55 

3848.57 

-21.43 

157.01 

247.34 

67.44 

24 

46  4 

3246.6 

102.45 

3 4 

48 

3208.48 

-21 -41 

109,80 

247.34 

67.43 

3 

56  17 

2606.5 

110.00 

5 50 

23 

2691  .38 

-31.92 

74.21 

251 .09 

77.05 

6 

35  14 

2091 .4 

110.00 

1 59 

27 

3413.67 

-11.64 

120.04 

242.04 

57.63 

2 

56  20 

2613.7 

6.79  RAP 
TIM  INJ 


26.56  ECC  1 .3164 
2 LAT  INJ  2 LONG 


DIFFERENTIAL  CORRECTIONS 
TOE  -.9935  TRA-1.5560  TC3  .3462  BAU  .0909 

ROE  -.1605  RRA  -.0237  RC3  - .0605  FAU  .05697 

FOE  2.5955  FRA  3.0712  FC3-2.5493  BSP  9293 

BOE  1 .0064  BRA  1.5562  BC3  .3515  FSP  -1607 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  2706.7  SGR  216.7  SC3  533.4 
RRT  .5725  RRF  -.5567  RTF  -.9593 
see  2715.6  R23  -.0066  R13  -.9593 
SCI  2709.7  SC2  179.2  THA  2.66 


ORBIT  OETERMINA 
ST  1474.6  SR 
CRT  .9009  CRS 
LSA  2301.0  MSA 
ELI  1466.9  EL2 


TION  ACCURACY 
209.4  SS  1759.9 
.9424  CST  .9940 
145.9  SSA  10.9 
90.2  AlF  7.32 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  DEC  9 1968  FLIGHT  TIME  U2 .00  ARRIVAL  CATE  APR  30  1969 

heliocentric  conic  distance  367.644 

RL  147,33  LAL  -.00  LOl  76.99  VL  27.426  GAL  5.16  A7l  86.68  MCA  155.85  SMA  126.46  ECC  .18730  INC  3.3155  VI  30.24] 

ffP  108.36  LAP  1.36  LOP  232.88  VP  37.419  GAP  -7.01  A7P  93.03  TAL  156.49  TAP  312.34  RCA  102.77  APO  150.15  V?  34.974 

RC  51.881  Gl  21.55  GP  .61  7Al  51  .48  7AP  24.30  ETS  .94  7AE  161.31  ETE  345.35  7AC  121  .83  ETC  165.07  CLP  -24.30 

planetocentric  conic 

C3  18.494  VHL  4,300  OLA  31.10  RAL  18.23  RAO  6567.7  VEL  11.827  PTH  2.09  VHP  5.265  DPA  9.18  RAP  27.23  ECC  1.3044 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.57 

23  33  12 

3860.24 

-21 .96 

158.12 

246.32 

67.40 

24 

37  32 

3260.2 

-24.83 

150.40 

103.43 

3 10  12 

3175.56 

-21 .94 

107.56 

246.31 

67.39 

4 

3 7 

2575.6 

-24.81 

99.85 

76.57 

23  33  12 

3860.24 

-21.96 

158.12 

246.32 

67.40 

24 

37  32 

3260.2 

-24.83 

150.4D 

103.43 

3 10  12 

3175.56 

-21  .94 

107.56 

246.31 

67.39 

4 

3 7 

2575.6 

-24.81 

99.85 

110.00 

5 42  20 

2701,68 

-31.76 

74.97 

249-88 

76.63 

6 

27  22 

2101.7 

-33.27 

66.07 

110.00 

2 4 10 

3382-11 

-12.78 

118.31 

241.37 

58.02 

3 

0 32 

2782.1 

-16.92 

111 .64 

differential  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE- 1.1 525  TRA-r. 6724  TC3  .0226  BAU  .0172  SC T 3021.6  SCR  221.9  SC3  622.9  ST  1722.6  SR  206.5  SS  2022.8 

ROE  -.1544  RRA  -.0392  RC3  -.0659  FAU  .05227  RRT  .7060  RRT  -.6663  RTF  -.9527  CRT  .9280  CRS  .9570  CST  .9960 

rOE  3.0966  FRA  3.5510  FC3-2.4469  BSP  5247  SC6  3029.8  R23  -0114  R13  -.9527  LSA  2661.5  MSA  134.4  SSA  11.9 

80E  1.1628  BRA  1.6729  BC3  .0697  FSP  -1334  SCI  3025.7  SC2  156.9  THA  2.98  ELI  1733.3  EL2  76.5  AlF  6.36 

launch  date  dec  9 1968  FLIGHT  TIME  144.00  ARRIVAL  DATE  MAY  2 1969 

HELIOCENTRIC  ODNIC  DISTANCE  374.256 

Rl  147.33  LAL  -.00  LOL  76.99  VL  27.481  CAL  4.98  47U  86.70  HCA  159-05  SMA  126.83  ECC  .18294  INC  3.3020  VI  30.241 

RP  108.40  LAP  1.18  LOP  236.07  VP  57.448  CAP  -6.45  A7P  93.08  TAt  156.64  TAP  315-69  RCA  103.63  APO  150.03  V2  34.961 

RC  53.536  Ct  22.01  CP  .74  7AL  51.83  ZAP  26.92  ETS  .85  ZAE  160.98  ETE  347,46  ZAC  122.35  ETC  164.90  CLP  -26.91 

Planetocentric  conic  


C3  17.705 

VHL 

4.208 

OLA  31 .43 

RAL  17.78 

RAO  6567. 

7 VEL  11.794 

PTH  2.09 

VHP 

4. 

.973 

DPA 

^ 9.53 

RAP  27.73 

ECC  1 .2914 

- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75,75 

23 

25  40 

3868.16 

'22.45 

158.94 

245.28 

67.40 

24 

30 

8 

3268.2 

-25.31 

151 .19 

104.25 

3 

14  10 

3147.28 

'22.43 

105.65 

245.27 

67,38 

4 

6 

37 

2547.3 

-25.30 

97.90 

75.75 

23 

25  40 

38^.16 

-22.45 

158.94 

245.28 

67.40 

24 

30 

8 

3268.2 

-25.31 

151  .19 

104.25 

3 

14  to 

3147.28 

-22.43 

105,65 

245.27 

67.38 

4 

6 

37 

2547.3 

'25.30 

97.90 

110.00 

5 

34  35 

2710.90 

-31.61 

75.65 

248.65 

76.25 

6 

19 

46 

2110.9 

-33.17 

66.77 

110.00 

2 

8 21 

3352.54 

-13.84 

116.68 

240.66 

58,43 

3 

4 

13 

2752.5 

-17.92 

109.93 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.9951 

TRA' 

•1 .4734 

TC3  .3698 

BAU  .0880 

SCT  2731.7  SCR 

199.2  SC3  1 

568.4 

ST 

1527.7 

SR  186.2 

SS  2012.5 

= 

ROE  -.1360 

RRA 

-.0410  RC3  -.0398 

FAU  .06715 

RRT 

.7243  RRF  - 

.7074  RTF  - 

.9616 

CRT 

.9306 

CRS  .9627 

CST  .9948 

1 

FOE  3.1953 

FRA 

3.6152 

rC3-3 .2833 

BSP  8672 

see  2739.0  R23  - 

.0132  Rl  3 - 

.9616 

LSA 

2529.8 

MSA  136.2 

SSA  8.9 

i 

BOE  1.0044 

BRA 

1 .4740 

BC3  .3720 

FSP  -1934 

SCI 

2735.6  SC2 

137.2  TM* 

3.03 

Eli 

153>.5 

EL2  67.7 

AlF  6.49 

= 

LAUNCH  DATE  DEC  9 1968  FlIGHT  TIME  146.00  ARRIVAL  CATE  MAY  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  380.859 


RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  27.532 

GAL  4.83 

AZl  86.72 

HCA 

162.24 

SMA 

127.16 

ECC  .17901 

INC  3,2842 

VI 

30.241 

- 

RP  108.43 

LAP 

1.00 

LOP  239.25 

VP  37.472 

GAP  -5.90 

AZP  93.13 

TAL 

156.78 

TAP 

319.02 

RCA  104.40 

APO  149.93 

V2 

34.948 

RC  55.282 

CL 

22.40 

GP  .92 

ZAL  52.14 

ZAP  29.70 

ETS  .72 

ZAE 

160,95 

ETE 

349.40 

ZAC  122.69 

ETC  164.73 

CLP 

'29.69 

Planetocentric  conic 

C3  17,004 

VHL 

4.124 

CLA  31.71 

RAL  17.39 

RAO  6567.7 

VEL  11-764 

PTH 

2.08 

VHP 

4.698 

DPA  9,85 

RAP  28.04 

ECC 

1 .2798 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

75.09 

23 

19  32 

3873 .06 

-22.88 

159.51 

244.33 

67.42 

24 

24  5 

3273.1 

-25.74 

151.72 

104.91 

3 

17  7 

3123.68 

-22.87 

104 .06 

244.33 

67.41 

4 

9 11 

2523,7 

-25.73 

96.28 

75.09 

23 

19  32 

3873 .06 

-22.88 

>59.51 

244.33 

67.42 

24 

24  5 

3273.1 

-25.74 

151.72 

_ 

104.91 

3 

17  7 

3123.68 

-22.87 

104.06 

244.33 

67.41 

4 

9 n 

2523.7 

-25.73 

96.28 

- 

110.00 

5 

27  42 

2718.66 

-31. -ia 

76.22 

247.53 

7S.94 

6 

13  1 

2118.7 

-33.09 

67.36 

110.00 

2 

12  3 

3326.09 

'14.78 

115.20 

240.00 

58.82 

3 

7 29 

2726.1 

-18.80 

108.39 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9621  TRA-1.4023  TC3  .4222  BAU  .0961  SOT  2674.7  SCR  192-4  SC3  744.6  ST  1503.1  SR  175.2  SS  2126.9 

ROE  -.1249  RRA  -.0494  RC3  -.0236  FAU  ,07487  RRT  .7970  RRF  -.7839  RTF  -.9634  CRT  .9440  CRS  .9724  CST  .9948 

FOE  3.5111  FRA  3.9003  FC3-3.8I2J  BSP  8842  SCO  2681.6  R23  -.0242  R13  -.9635  LSA  2606.9  MSA  133.2  SSA  7.5 

BOE  .9702  BRA  1 .4031  0C3  .4229  FSP  -2205  SCI  2679.1  SC2  116.0  THA  3.29  ELI  1512.2  El2  57.5  AlF  6.Z9 

LAUNCH  DATE  DEC  9 f9€8  FLIGHT  TIME  148.00  ARRIVAL  CATE  MAY  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  387.443 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.577  CAL  4.69  4ZL  86.74  HCA  165.43  SMA  127.47  ECC  .17547  INC  3.2586  V]  30.241 

RP  108.47  LAP  .82  LOP  242-44  VP  37.494  CAP  -5.38  A7P  93.15  TAL  156.92  TAP  322.35  RCA  105.10  APO  149.84  V2  34.936 

RC  57.109  CL  22. 7J  CP  1-18  ZAL  52.41  ZAP  32-68  ETS  .49  ZAE  161 -25  ETE  351.32  ZAC  122.81  ETC  164.53  ClP  -32.67 

Planetocentric  conic 

C3  16.370  VHL  4.046  OLA  3j  .92  RAL  17.04  RAO  6567.7  VEL  11.737  PTH  2.07  VHP  4.437  DPA  IQ.IS  RAP  28.13  ECC  1.2694 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
74.62  231455  3874.43  -23.25  159.78  243.45  67.49  24  19  30  3274.4  -26.09  151.96 

105.38  3 18  57  3104.89  -23.24  102.80  243.44  67.48  4 10  42  2504.9  -26.08  94.99 

74.62  231455  3874.43  -23,25  159.70  243,45  67.49  24  19  30  3274.4  -26.09  151.96 

105.38  3 18  57  3104.89  -23.24  102.80  243.44  67.48  4 10  42  2504.9  -26.08  94.99 

110.00  5 22  11  2723.21  -31,41  76.55  246.50  75,76  6 7 34  2123.2  -33.04  67. 7i 

110.00  21447  3304.10  -15.55  113.96  239.36  59.17  3 9 5l  2704.1  -19.53  .107.09 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9311  TRA-1. 3371  TC3  .4386  BAU  .0960  SCT  2615,5  SCR  193.3  SC3  832.6  ST  1478.6  SR  167.9  SS  2259.4 

ROE  -.1166  RRA  -.0602  RC3  -.0050  FAU  .08257  RRT  .8708  RRF  -.8614  RTF  -.9642  CRT  .9584  CRS  .9821  CST  .9949 

FOE  3.8817  FRA  4.2449  FC3-4.3668  BSP  8668  SC8  2622-6  R23  -.0421  R13  -,9643  LSA  2702.3  MSA  130.5  SSA  6.1 

BOE  .9383  BRA  1.3384  8C3  -4386  FSP  -2467  SCI  2620-9  SC2  94.8  THA  3.69  ElI  1487.4  El2  47.6  AlF  6.2Z 
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JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4,  1968-69  > 


LAUNCH  CATE  CEC  9 J 968 

HELIOCENTRIC  CONIC 
RL  U7.33  LAL  -.00  LOl  76.99 

RP  108.51  LAP  .6A  LOP  245.62 

RC  59.010  OL  22.90  CP  1.59 

PlANETOCENTRIC  CONIC 


VL  27.617  CAL 
VP  37.512  CAP 
7AL  52.64  ZAP 


74.40 
105.60 
74.40 
105.60 
110.00 
110.00 

differential  corrections 
TOE  -.8855  TRA-1.2626  TC3  .4488 

ROE  -.1124  RRA  -.0746  RC3  .0201 

FOE  4.2771  FRA  4.6280  FC3-5.0106 

60E  .8926  0RA  I .2648  6C3  .4493 

LAUNCH  OAJE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  108.55  LAP  .45  LOP  248.80 

RC  60.976  CL  22.85  OP  2.33 

PLANETOCENTRIC  CONIC 
C3  15.222  VHL  3.902  OLA  31.91 


CLA  32.02 

RAl  16.76 

RAD  6567.6 

VEL  11.712 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3870.74 

-23.53 

159.62 

242.64 

3092.05 

-23.52 

101.95 

242.63 

3870.74 

-23.53 

159.62 

242.64 

3092.05 

-23.52 

101.95 

242.63 

2721  .38 

-31.44 

76.42 

245.58 

3289.41 

-16.06 

113.13 

238.69 

Flight  time  150.00 
DISTANCE  394.005 

4.56  AZL  86.78  HCA  168.62  SNA  127.74 

-4.86  A7P  93.16  TAL  157.06  TAP  325.67 

35.90  ETS  .13  7AE  I6I.90  ETE  353.54 

PTH  2.06  VHP  4.191 

INJ  A7HTH  INJ  TIME 


67.64 

67.62 

67.64 

67.62 

75.83 

59.41 


24  16  52 
4 10  51 
24  16  52 
4 10  51 
6 4 26 

3 10  32 


0AU  .0948 
FAU  .09136 
BSP  8480 
FSP  -2768 


SCT  2523.6  SCR  206.5  SC3  929.9 
RRT  .9312  WP  -.9281  RTF  -.9645 
see  2532.1  -.0799  P13  -.9647 
SCI  2530.9  SC2  75.0  THA  4.36 

flight  TIME  152,00 


ARRIVAL  CATE  MAV  8 1969 


ECC  .17229  INC  3.2188  VI  30.241 
RCA  105.73  APO  149.75  V2  34.923 
7AC  122.67  ETC  164.28  ClP  -35.87 

OPA  10.55  RAP  27.96  ECC  1 .2598 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3270.7  -26.35  151.78 

2492.1  -26.34  94.11 

3270.7  -26.35  151.78 

2492.1  -26.34  94.11 

2121.4  -33.06  67.57 

2689.4  -20.00  106.22 

ORBIT  determination  ACCURACV 

ST  1430.2  SR  166.5  SS  2392.0 

CRT  .9722  CRS  .9908  CST  .9948 

LSA  2789.0  MSA  128.1  SSA  4.7 

ELI  1439.4  EL2  38.7  AlF  6.46 

ARRIVAL  DATE  MAT  W 1969 


VL  27.654 
VP  37,528 
7AL  52.76 


CAL 

CAP 

ZAP 


DISTANCE  400,545 

4.45  A7L  86.85  HCA  171.80  SMA  127.99  ECC  .16947  INC  3.1500  VI  30.241 
-4.36  ATP  93.12  TAL  157.18  TAP  328.98  RCA  106.30  APO  149.68  V2  34.911 
39.37  ETS  359.47  7AE  162.93  ETE  356.80  ZAC  122.19  ETC  163.88  CLP  -39.31 


RAL  16.63  RAD  6567.6  VEL  11.688  PTH 
INJ  RT  ASC 
241.91 


2.06  VHP  3.963  DPA  11.14  RAP  27,43  ECC  1 .2505 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

74.64 

23  13  28 

3857.41 

-23.67 

158.67 

105.36 

3 17  9 

3088.96 

-23.65 

101.77 

74  .64 

23  13  28 

3857.41 

-23.67 

158.67 

105.36 

3 17  9 

3088.96 

-23.65 

101.77 

110.00 

5 20  47 

2705.99 

-31 ,69 

75.29 

110.00 

2 12  56 

3288.38 

-16.10 

113.07 

differential  CORRECTIONS 


TC3 

.4439 

BAU 

.0921 

RC3 

.0584 

FAU 

.20144 

FC3-5 

.7696 

BSP 

8214 

6C3 

.4477 

FSP 

-3121 

241.90 

241 .91 
241.90 
244.81 
237.93 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2400.7  SCR  245.6  SC3  1036.2 

RRT  .9677  RRF  -.9734  RTF  -.9635 

see  2413.3  R23  -.1602  R13 

SCI  2412.5  SC2  61.6  THA 


INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNC 

67.95 

24 

17  45 

3257.4 

-26.45 

150.80 

67.94 

4 

8 38 

2489.0 

-26.44 

93.91 

67.95 

24 

17  45 

3257.4 

-26.45 

150.80 

67.94 

4 

8 38 

2489.0 

'26.44 

93.91 

76.45 

6 

5 53 

2106.0 

-33.22 

66.40 

59.43 

3 

7 44 

2688.4 

-20.04 

106.16 

ORBIT  DETERMINATION  ACCURACV 


9639 

5.66 


ST 

1357.6 

SR 

178.8 

SS 

2516.3 

CRT 

.9839 

CRS 

.9971 

CST 

.994  6 

LSA 

2862.0 

MSA 

125.5 

SSA 

3.3 

Eli 

1369.0 

EL2 

31  .7 

alf 

7.39 

LAUNCH  DATE  DEC  9 1968 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 

RP  108.58  LAP  .26  LOP  251 .98 

RC  63.000  CL  22.17  CP  4.02 

PLANETOCENTRIC  CONIC 
C3  14.587  VHL  3.819  DlA  31.25  RAL 

LNCH  A7MTH  LNCH  TIME 
76.20  23  25  4 

103.80  3 7 15 

76.20  23  25  4 

103.80  3 7 15 

110.00  5 34  12 

110.00  2 1 14 

DIFFERENTIAL  CORREdlCNS 


VL  27.686  CAL 
VP  37.541  CAP 
7AL  52.65  ZAP 


FLIGHT  TIME  154.00 
DISTANCE  407.065 

4.36  AZL  87,01  MCA  174.98  SMA  128.21 
-3.87  AZP  92.98  TAL  157.29  TAP  332.27 
43.16  ETS  358.00  ZAE  164.28  ETE  3.74 


16.84  RAO  6567.6  VEL  11.661 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3814.19 

-23.44 

155.30 

241.26 

3113.16 

-23.43 

103.51 

241.26 

3814.19 

-23.44 

155.30 

241 .26 

3113.16 

-23.43 

103.51 

241 .26 

2655.92 

-32.43 

71.57 

244.25 

3319.42 

-15.02 

114.82 

236.88 

PTH  2.05  VHP 
INJ  AZMTH  INJ 
68.72 
68.70 
68.72 
68.70 
78.54 
58.93 


3.755 
TIME 
24  28  38 
3 59  8 
24  28  38 
3 59  8 

6 18  28 
2 56  33 


ARRIVAL 

CATE 

MAT 

12  1969 

ECC 

.16698 

INC 

2.9925 

VI 

30.241 

RCA 

106.80 

APO 

149.62 

V2 

34  .900 

ZAC 

121 .16 

ETC 

163.01 

CLP 

'43.01 

OPA 

12.49 

RAP 

26.26 

ECC 

I .2401 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3214.2 

26.12 

147.41 

2513.2 

26.11 

95.62 

3214.2 

26.12 

147.41 

2513.2 

■26.11 

95.62 

2055.9 

-33.67 

62,56 

2719.4 

-19.02 

108.00 

TC3 

.4120 

BAU 

.0845 

RC3 

.1335 

FAU 

.11142 

FC3- 

-6.6124 

BSP 

7768 

0C3 

.4331 

FSP 

-3456 

SCT  2246.8  SCR 
RRT  .9763  RRT 
see  2275.0  R23 
SCI  2273.8  SC2 


357.6  SC3  1152.2 
-.9946  RTF  -.9616 
-.2529  R13  -.9629 
76.5  THA  8.84 


LAUNCH  DATE  DEC  9 1968 
HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.714 

RP  108.62  LAP  .07  LOP  255.15  VP  37.551 

RC  65.076  CL  17.66  CP  11-47  ZAL  51.33 

PLANETOCENTRIC  CONIC 


GAL 

CAP 

ZAP 


90.00  2 38 
90.00  0 14 

100.00  4 35 
100.00  1 0 
no. DO  6 39 

110.00  I 12 
DIFFERENTIAL  CORRECTIONS 

TOE  -.6234  TRA-1.0367  TC3  .2965  6AU  .0919 
ROE  -.3062  RRA  -.4048  RC3  .4226  FAU  .11051 
FDE  4.9011  FRA  6.4056  FC3-7.1857  BSP  6873 
eOE  .6945  BRA  1.1129  8C3  -5163  FSP  -3301 


OLA  27.13 

RAL  18.97 

RAO  6567.5 

VEL  11.606 

L-I  TIME 

INJ  CAT 

INJ  LONG 

INJ  RT  ASC 

3209 .04 

-25.97 

111 .38 

242.30 

3678 .23 

'15.97 

142.02 

258.89 

2831 .85 

-28.81 

84.19 

242.87 

3530.64 

-13.36 

129.91 

237.61 

2442.67 

-34,14 

55.20 

243.43 

3492.59 

-8,73 

124.30 

234 .88 

FLIGHT  TIME  156.00 
DISTANCE  4J 3.562 

4,28  A7L  87.70  HCA  178.16  SMA  128.40 
-3.40  AZP  92.29  TAL  157.38  TAP  335.54 
48.00  ETS  351.77  ZAE  163.72  ETE  32.02 


PTH  2.03  VHP  3.618 
INJ  AZMTH  INJ  TIME 

78.29  3 31  55 

66.30  1 16  4 

81 .64  5 22  38 

63.01  1 59  17 

88.07  7 20  31 

56.82  2 10  46 


set  2085,7  SCR  914.6  SG3  1265.3 
RRT  .9666  RRF  -.9997  RTF  -.9605 
see  2277.4  R23  -.2387  R13  -.9711 
SCI  2267.2  SC2  215.8  THA  23.19 


ORBIT  DETERMINATION  ACCURACV 

ST  1257.4 

SR 

232.2 

SS 

2624  .8 

CRT  .9918 

CRS 

.9997 

CST 

.994  3 

LSA  2917.2 

MSA 

121  .2 

SSA 

1 .8 

Eu 

EL2 

29.2 

alf 

10.38 

ARRIVAL 

CATE 

MAV 

14  1969 

ECC  .16481 

INC 

2.2773 

VI 

30.241 

RCA  107.24 

APO 

149.56 

V2 

34.889 

ZAC  117.77 

ETC 

159.32 

CLP 

'46.94 

DPA  19.01 

RAP 

22.45 

ECC 

I .2191 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2609.0 

- 

27.32 

102.97 

3078.2 

- 

19.04 

134.69 

2231 .9 

' 

29.66 

75.49 

2930.6 

' 

16.88 

122.88 

1842.7 

34.03 

45-95 

2892.6 

■13.04 

117.85 

ORBIT  DETERMINATION  ACCURACV 

ST  1122.2 

SR 

526.4 

SS 

2629.2 

CRT  .9957 

CRS 

1.0000 

CST 

.9953 

LSA  2905.0 

MSA 

100.0 

SSA 

.4 

Etl  1138. 7 

EL2 

44.0 

alf 

25.07 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69) 


LAUNCH  CATE  1 

DEC  9 1968 

Flight  time  158.00 

arrival  cate 

MAT 

16  1969 

heliocentric  conic 

distance  420.039 

RL  147.33 

LAL  -.00 

La  76.99 

VL  27.738 

CAL  4.21 

A7l  85. 1 1 

HCA 

181 .34 

SMA 

128.57 

ECC  .16294 

INC  4.8838 

VI 

30.241 

RP  108.65 

LAP  -.11 

LOP  258.33 

VP  37.559 

CAP  -2.93 

A7P  94.89 

tal 

157.45 

TAP 

338.79 

RCA  107.62 

APO  149.52 

V2 

34 .878 

RC  67.198 

CL  34.02 

CP  -16.28 

7Al  57.78 

7AP  53.00 

ETS  15.05 

7AE 

157.50 

ETE 

305.45 

7AC  123.96 

ETC  175.91 

CLP 

-51  .18 

Planetocentric  conic 

C3  17.794 

VHL  4.218 

OLA  41.54 

RAL  9.45 

RAO  6567.7 

VEL  11.797 

PTH 

2.09 

VHP 

3.504 

CPA  -6.91 

RAP  32.56 

ECC 

1 .2928 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  A5C 

INJ 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.24 

21  15  9 

4159.94 

-29.00 

185.89 

240.73 

58.85 

22 

24  29 

3559.9 

'32.89 

1 78 . 1 5 

121.76 

4 18  10 

2857.84 

-28.99 

86.26 

240.72 

58.84 

5 

5 48 

2257.8 

-32.88 

78 .53 

58.24 

21  15  9 

4159.94 

-29.00 

185.89 

240.73 

58.85 

22 

24  29 

3559.9 

-32.89 

1 78 . 1 5 

; 

121.76 

4 18  10 

2857.84 

-28.99 

86.26 

240.72 

58.84 

5 

5 48 

2257,8 

-32.88 

78 .53 

- 

58.24 

21  15  9 

4159.94 

-29.00 

285.89 

240.73 

58.85 

22 

24  29 

3559.9 

-32. B9 

1 78 . 1 5 

i 

121 .76 

4 28  10 

2857.84 

-28.99 

86.26 

240.72 

58.84 

-5 

a 48 

2257.8 

-32.88 

78.53 

I 

OIFFE^NtiAL  COR/^CtlONS  MlQ-COUff^  EXECUTION  A CCUR>CV  ORBIT  CE  TERM  I NATION  A CCUffACV 


TOE  TRA  -,a70irTC3  .1343  BAU  .1039  5CT  1935.7  SW  T;!00.€  5C3  1365.4  ST  1210.4  SR  911.2  SS  3542.3 

ROE  .6510  RRA  .4036  RC3  '.4157  FAU  .10714  RRT  -.9366  RRf  .9992  RTF  -.9510  CRT  -.9674  CRS  -.9998  CST  ,9903 

FOE  8.3173  FRA  5.5871  FC3-5.2126  BSP  6548  SCB  2277 .8  RZ3  -.2172  RJ3  .9760  LSA  3849.3  MSA  162.1  5SA  .9 

60E  1.0470  BRA  .9593  6C3  .4368  FSP  -3405  SCI  2249.8  SC2  356.4  THA  148.93  Etl  1510.6  EL2  115.5  ALF  143.12 

LAUNCH  DATE  OEC  9 1968  FLIGHT  TIME  160.00  ARRIVAL  CATE  MAT  18  1969 


HELIOCENTRIC  CONIC  DISTANCE  426.492 


RL  147.33 

LAL 

-.00 

La 

76.99 

VL  27.759 

CAL  4.15 

A7L  86.16 

HCA  184.52 

SMA 

128.72 

ECC  .16137 

INC  3.8398 

VI 

30.242 

RP  108.68 

LAP 

-.30 

LOP  261 .50 

VP  37.565 

GAP  -2.47 

A7P  93.83 

tal  157.49 

TAP 

342.01 

RCA  107.95 

APO  149.49 

V2 

34  .867 

RC  69.360 

GL 

28.37 

OP 

-5.20 

7AL  55.25 

7AP  56.05 

ETS  5.68 

7AE  167,82 

ETE 

323.34 

ZAC  120.54 

ETC  168.70 

CLP 

'55.89 

PLANETOCENTRIC  CONIC 

C3  15.225 

VHL 

3.902 

OLA 

36.64 

ral  13. n 

RAD  6567.6 

VEL  n.688 

PTH  2.06 

VHP 

3.228 

DPA  2.70 

RAP  26.81 

ECC 

1 .2506 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.71 

22 

5 34 

4021 

.81 

-26.95 

173.21 

240.01 

64.18 

23 

12  35 

3421 .8 

-30.19 

165 .19 

114.29 

3 

57  0 

2924 .66 

-26.94 

90.57 

240.00 

64.26 

4 

45  45 

2324 , 7 

-30.18 

82.66 

65.71 

22 

5 34 

4021  .81 

-26.95 

173.11 

240.01 

64.18 

23 

12  35 

3421 .0 

-30.19 

165. 19 

- 

114.29 

3 

57  0 

2924 

.66 

-26.94 

90.57 

240.00 

64.16 

4 

45  45 

2324.7 

-30.18 

82.66 

65.71 

22 

5 34 

4021 .81 

-26.95 

173.11 

240.01 

64.18 

23 

12  35 

3421 .8 

'30.19 

165.19 

114.29 

3 

57  0 

2924.66 

-26.94 

90.57 

240.00 

64.16 

4 

45  45 

2324.7 

'30.18 

82.66 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.5342 

TRA 

-.7360 

TC3 

.1404 

BAU  .0452 

SCT  1562.4  SCR  ! 

57J .2  SC3  1543. « 

> 

ST  882.4 

SR  280.8 

SS 

3347.7 

= 

ROE  .1862 

RRA 

.1159 

RC3  - 

.1721 

FAU  .14488 

RR  T 

.8877  RRF 

.9896  RTF  - 

.9317 

CRT  -.9696 

CRS  -.9968 

CST 

.9859 

FOE  7.788J 

FRA 

6.6274 

FC3-8 

.2380 

BSP  5828 

see  1605.9  R23  - 

.3320  R13 

,9394 

LSA  3470.4 

MSA  145.0 

S5A 

2.1 

BCE  .5657 

BRA 

.7450 

8C3 

.2221 

FSP  -4749 

SCI  1597.2  SC2  ! 

167.2  THA  167.96 

ELI  923.6 

El2  €5.6 

alf 

162.76 

launch  Date  dec 

9 1968 

Flight  time  i€2.oo 

arrival  cate 

HAV 

20  1969 

HELIOCENTRIC  CONIC 

DISTANCE  432.925 

- 

RL  147.33 

tAL 

-.00 

La 

76.99 

VL  27.777 

gal  4.11 

A7L  86.35 

HCA  187,70 

SMA 

128.84 

ECC  .16007 

INC  3.6540 

VJ 

30.24J 

RP  108.72 

LAP 

-.49 

LOP  264.67 

VP  57.569 

GAP  -2.03 

A7P  93.62 

TAL  257.50 

TAP 

345.19 

RCA  108.22 

APO  149.47 

V2 

34  .858 

RC  71.560 

CL 

27.43 

CP 

-3.20 

7Al  54.87 

7AP  60.85 

ETS  3.86 

7AE  171.52 

ETE 

322.91 

7AC  118-38 

ETC  167.63 

CLP 

-60.80 

PLANETOCENTRIC  ( 

:0Nic 

C3  14.695 

VHL 

3.833 

OLA 

35.81 

ral  13.66 

RAO  6567.6 

VEL  11.665 

PTH  2.05 

VHP 

3.084 

CPA  3.85 

RAP  24,43 

ECC 

1 .2418 

LNCH  A7HTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ 

' TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

— 

67.09 

22 

15  15 

3991  .56 

-26.61 

170.50 

239.71 

65.09 

23 

21  47 

3391 .6 

-29.73 

162.56 

112.91 

3 

51  40 

2939.07 

-26.60 

91 . 54 

239.70 

65.08 

4 

40  39 

2339.1 

'29.72 

83.61 

67.09 

22 

15  15 

3991 

.56 

-26.61 

170.50 

239.71 

65.09 

23 

21  47 

3391  .6 

-29.73 

162.56 

112.91 

3 

51  40 

2939.07 

-26.60 

91.54 

239.70 

65.08 

4 

40  39 

2339.1 

'29.72 

83.61 

67.09 

22 

15  15 

3991  .56 

-26.61 

170.50 

239.71 

65.09 

23 

21  47 

3391  .6 

'29.73 

162.56 

112.91 

3 

51  40 

2939.07 

-26.60 

91.54 

239.70 

65.06 

4 

40  39 

2339.1 

'29.72 

83.62 

differential  corrections  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINATION  ACCURACY 

TOE  -.3764  TRA  -.6029  TC3  -.0030  BAU  .0192  SCT  1245.6  SCR  245.7  SC3  1689.3  ST  654.0  SR  205.8  SS  3452.0 

RCE  .1357  RRA  .0633  RC3  -.0977  FAU  .15630  RRT  -.7961  RRF  .9566  RTF  -.8975  CRT  -.9344  CRS  -.9894  CST  .9762 

FOE  8.2345  fra  7.2991  FC3-9.2082  BSP  4673  SCB  1269.6  R23  -.3832  R13  .9048  LSA  3516.5  MSA  142.9  5SA  3.3 

80E  .4001  BRA  .6063  BC3  .0978  FSP  -5135  SCI  1261  .1  SC2  146.9  THA  170.95  ELI  682.0  El2  70.3  ALF  163.4  3 

LAUNCH  CATE  OEC  9 1968  FLIGHT  TIME  164.00  ARRIVAL  CATE  MAT  22  1 969 

HELIOCENTRIC  CONIC  DISTANCE  439.335 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.792  CAL  4.09  A7L  86.42  HCA  190.87  SMA  128.94  ECC  .15905  INC  3.5772  VI  30.2AI 

RP  108.74  LAP  -.67  LOP  267,84  VP  37.572  GAP  -1.59  A7P  93.51  TAL  157.48  TAP  348.35  RCA  108.44  APO  149.45  V2  34.848 

RC  73.792  CL  27.10  CP  -2.36  7AL  54.72  7AP  66.01  ETS  3.03  7AE  174.61  ETE  310.09  7AC  116.22  ETC  167.27  CLP  -65.99 

planetocentric  CONIC 


_ 2 4. 422 

VHL 

3.798 

OLA  35.53 

RAL  13.88 

_RAO  6567. 

6 VEL  11.654 

PTH  2.05 

VHP  2. 

968 

CPA  3.82 

RAP  22.25 

ECC 

I .2373 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

r INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.58 

22 

18  51 

3979.26 

-26.53 

169.48 

239.54 

65.45 

23  25 

10 

3379.3 

-29.61 

161 .53 

112.42 

3 

49  50 

2943.03 

-26.52 

91  .82 

239.53 

65.44 

4 38 

53 

2343.0 

-29.60 

83.87 

67.58 

22 

18  51 

3979.26 

-26.53 

169.48 

239.54 

65.45 

23  25 

10 

3379.3 

-29.61 

161 .53 

112.42 

3 

49  50 

2943.03 

-26.52 

91  .82 

239.53 

65.44 

4 38 

53 

2343.0 

-29.60 

83-87 

67.58 

22 

18  51 

3979.26 

-26.53 

169.48 

239.54 

65.45 

23  25 

10 

3379.3 

-29.61 

161 .53 

112.42 

3 

49  50 

2943.03 

-26.52 

91.82 

239.53 

65.44 

4 38 

53 

2343.0 

-29.60 

83.87 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCURACY 

TOE  -.2084 

TRA 

-.4499 

TC3  -.1686 

BAU  .0346 

SCT 

900.6  SCR 

208.6  SC3  1813.4 

ST  401.9 

SR  189.0 

SS 

3541 

ROE  . 1 249 

RRA 

.0411 

RC3  -.0619 

FAU  .16846 

RRT 

-.6213  RRF 

.8985  RTF  - 

.8051 

CRT  -.8516 

CRS  -.9801 

CST 

.9384 

FOE  8.6858 

FRA 

7.8133 

FC-10.U25 

BSP  3524 

SCB 

924.4  R23  - 

.4866  R13 

.8283 

LSA  3566,1 

MSA  143.3 

S5A 

4 . 3 

BOE  .2430 

BRA 

.4518 

6C3  .1797 

FSP  -5592 

SCI 

910.1  SC2 

161 .7  THA  171  .54 

ELI  434.8 

EL2  92.0 

alf 

157.00 

450 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  t968-69  » 


launch  cate  dec  9 J96fl 


HELlOCENTf?IC  CONIC 


rl 

147.33 

lal 

-.00 

LOC 

76.99 

VL 

27.804 

GAL 

RP 

108.77 

L4P 

-.86 

LOP 

771  .01 

VP 

37.572 

CAP 

RC 

76.053 

GL 

26.93 

GP 

-I  .89 

7AL 

54.59 

ZAP 

Flight  time  lee.oa 
DISTANCE  445.724 

4.07  A7L  86.47  MCA  194.04  SHA  129.03 
-1.16  A7P  93.43  TAL  157.42  TAP  351.46 
71.43  ETS  7.50  7AE  176.50  ETE  767.79 


arrival  cate  may  24  1969 


ECC  .15827  INC  3.5347  VI  3ff.74l 
RCA  108.61  APO  149.45  V2  34.839 
7AC  113.97  ETC  167.13  ClP  -7]  .42 


planetocentric  conic 


C3  14.258 

VHL 

3, 

.776 

DLA  35.41 

RAL  14.05 

RAO  6567.6 

VEL  11.647 

LNCH  AZMTH 

LNCH  ■ 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

67.80 

22 

70 

47 

3973.19 

-76.57 

168.99 

239.48 

117.70 

3 

49 

19 

7944.04 

-76.51 

91  .89 

739.48 

67.80 

27 

70 

47 

3973.19 

-76.57 

168.99 

739.40 

117.70 

3 

49 

19 

2944.04 

-76.51 

91  .89 

739.48 

67.80 

77 

70 

47 

3973.19 

-76.57 

168.99 

739.48 

117.70 

5 

49 

19 

7944.04 

-76.51 

91  .09 

739.48 

PTH  2.04  VHP  7.877  OPA 
INJ  A7MTH 
65.63 
65.61 
65.63 
65.61 
65.63 
65.61 


3.34  RAP  19.99  ECC  1 .7346 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  76  55 

3373.2 

-79.57 

161  .03 

4 38  23 

7344  .0 

-29.56 

83.93 

73  76  55 

3373.7 

-79.57 

161 .03 

4 38  73 

7344.0 

-79.56 

83.93 

73  76  55 

3373.7 

-79.57 

161 .03 

4 38  73 

2344.0 

-79,56 

83.93 

differential  corrections 
TOE  -.0773  TRA  -.7838  TC3  -.3663  BAU  .0707 

ROE  .1761  RRA  .0790  RC3  -.0381  FAU  .17861 

FOE  9.0967  FRA  8.2574  FC-10.8450  BSP  7217 

60E  .1790  BRA  .2853  0C3  .3687  FSP  -5983 

LAUNCH  DATE  OEC  9 1968 


SOT  597.9  SCR  700.9  SC3  1970.2 
RRT  -.7369  R«F  .8301  RTF  -.4839 
see  630.7  R73  -.7221  Rl3  .5049 
SCI  600.0  SC7  194.5  THA  174.91 

flight  time  168.00 


ORBIT  CETERHINA 
ST  164.1  SR 
CRT  -.3377  CRS 
LSA  3673.7  MSA 
ELI  708.6  El7 


TICN  ACCURACY 
197.0  SS  3617.8 
.9717  CST  .5447 
144.8  SSA  5.7 
142.4  AlF  177.79 


arrival  cate  may  76  1969 


heliocentric  CONIC 


RL 

147 

.33 

LAL 

-.00 

LOL 

76.99 

VL 

27.814 

GAL 

RP 

108 

.80 

LAP 

-1  .04 

LOP 

774 . 1 7 

VP 

37.577 

GAP 

RC 

78. 

340 

CL 

76.81 

CP 

-1  .58 

ZAL 

54,45 

ZAP 

Planetocentric  conic 


DISTANCE  457.091 

4.07  A7L  86.49  HCA  197.71  SMA  179.10 
-.74  A/P  93.35  TAL  157.33  TAP  354.54 
77.04  ETS  2.11  7AE  174.98  ETE  717.39 


ECC  .15775  INC  3.5078  VI  30.741 
RCA  108.73  APO  149.46  V2  34.831 
7AC  111.48  ETC  167.07  ClP  -77.03 


C3  14.165 

VHL  3 . 764 

OLA  35.35 

RAL  14.73 

RAO  6567,6 

VEL  11.643 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

67.90 

77  77  7 

3969.91 

-76.51 

168.73 

739.54 

117.10 

3 49  75 

7944.43 

-76.50 

91 .97 

739.54 

67.90 

77  77  7 

3969.91 

-76.51 

168.73 

739.54 

1 12.10 

3 49  75 

7944.43 

-76.50 

91.97 

739.54 

67.90 

77  72  7 

3969.91 

-76.51 

168.73 

739.54 

117.10 

3 49  75 

7944.43 

-26.50 

91.97 

739.54 

DIFFERENTIAL  CORRECTIONS 
TOE  .1668  TRA  -.1056  TC3  -.5883  BAU 
ROE  .1317  RRA  .0209  RC3  -.0195  FAU 
FOE  9.3907  FRA  8.5920  FC-11.4191  BSP 
BOE  .7125  BRA  .1077  6C3  .5887  FSP 


TH  2.04  VHP 
INJ  A7MTH 
65.77 

65.71 

65.72 

65.71 

65.72 
65.71 

MIO-COORSE  EXECUTION  ACCURACY 


2.810  OPA  7.62  RAP  17.63  ECC  1 .2331 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  7 LONG 

73  78  17 

3369.9 

'79.56 

160 .76 

4 38  30 

7344.4 

-79.55 

83.96 

73  78  12 

3369.9 

-79.56 

160.76 

4 38  30 

7344.4 

'29.55 

83.96 

23  78  17 

3369.9 

'79.56 

160.76 

4 38  30 

7344.4 

-79.55 

83.96 

ORBIT  DETERMINA-TION  ACCURACY 


.1115 

SCT 

547.2 

SCR 

704.7 

SC3 

1999.7 

ST 

761  .0 

SR 

700.8 

SS 

3663.0 

10684 

RRT 

.4435 

RRF 

.7637 

RTF 

.3376 

CRT 

.9579 

CRS 

-.9647 

CST 

-.8503 

847 

see 

584.3 

R73 

.6634 

R13 

.3784 

LSA 

3674.9 

MSA 

146.6 

SSA 

6.1 

-6377 

SCI 

555.6 

SC7 

180.7 

THA 

10.55 

ELI 

376.1 

EL7 

46.1 

ALF 

37.25 

LAUNCH  DATE  DEC  9 1968 


Flight  time  170.00 


ARRIVAL  date  MAY  28  1969 


HELIOCENTRIC  CCNIC 

76.99 

-1  .71  LOP  777.34 
-1.36 

Planetocentric  conic 
C3  14.179  VHL  3.759  ClA  35.31 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


RL 

147 

.33 

LAL 

-.00 

RP 

108 

.02 

LAP 

'1  .71 

RC 

80. 

651 

GL 

76.70 

CAL 

CAP 

7AP 


67.97 

117.03 

67.97 

117.03 

67.97 

117.03 


3968.79 

7944.94 

3968.79 

7944.94 

3968.79 

7944.94 


77  73  17 
3 49  58 
77  73  17 
3 49  58 
77  73  17 
3 49  58 
DIFFERENTIAL  CORRECTIONS 
TOE  .3701  TRA  .0816  TC3  -.8794 
ROE  .1388  RRA  .0147  RC3  -.0031 
FOE  9.5515  FRA  8.8166  FC-11 .7616 
BOE  .3953  BRA  .0879  BC3  .8794 

.AUNCH  DATE  DEC  9 1968 

HELIOCENTRIC  CONIC 

76.99 
780.50 
-1  .70 

Planetocentric  conic 


RL 

147.33 

lal 

-.00 

RP 

100.84 

LAP 

-1  .39 

RC 

07.981 

GL 

76.57 

VL  77.871 
VP  37.570 
7AL  54.77 

RAL  14.45 
INJ  LAT 
-76 . 50 
-76.49 
-76.50 
-76.49 

-76.50 

-76,49 

BAU  . 1 567 
FAU  .19196 
BSP  947 
FSP  -6551 


VL  77.825  gal 
VP  37.567  CAP 
7AL  54.04  7AP 


DISTANCE  458.436 

4.08  A7L  86.51  HCA  700.38  SMA  179.14  ECC  .15747  INC  3.4888  VJ  30.741 

-.33  A7P  93.77  TAL  157.19  TAP  357.57  RCA  108.81  APO  J49.48  V7  34.874 

87.77  ETS  1.7S  7A£  171.54  ETE  198.48  7AC  108.94  ETC  167.03  CLP  -87.77 


RAC  6567.6  VEL  11.641  PTH  7.04  VHP  7.769  DPA  1.77  RAP  15.20  ZCC  I 


INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

168.60 

739.77 

65.77 

23  79  75 

3368.3 

'29.54 

160.63 

91  .96 

739.71 

65.75 

4 39  3 

2344.9 

'79.53 

83.99 

168.60 

739.72 

65.77 

73  79  75 

3368.3 

-79.54 

160.63 

91.96 

739.71 

65.75 

4 39  3 

7344  .9 

-79.53 

83.99 

168.60 

739.72 

65.77 

73  29  75 

3368.3 

'79.54 

160.63 

91  .96 

739.71 

65.75 

4 39  3 

7344.9 

'79.53 

83.99 

MID-COURSE  EXECUTION  ACCURACY 
5CT  854.6  SCR 
RRT  .6854  RRF 
SCB  880.8  R73 
SCI  867.4  SC2 

flight  TIME  177.00 


ORBIT  determination  ACCURACY 


713.4 

SC3 

2047.1 

ST 

566.3 

SR 

711  .8 

SS 

3678.3 

.7076 

RTF 

.8019 

CRT 

.9986 

CRS 

'.9586 

CST 

-.9697 

.1849 

R13 

.8081 

LSA 

3724.7 

M$A 

148. 9 

SSA 

6.8 

153.1 

THA 

10.03 

ELI 

604.5 

El2 

10.6 

ALF 

70.48 

ARRIVAL  date  hay  30  1969 


DISTANCE  464.760 

4,11  A7L  86,53  MCA  703.55  SMA  179.18  ECC  .15747  INC  3.4750  VI  30.241 

.08  ATP  93.19  TAL  157.07  TAP  .57  RCA  108.84  APO  149. 5l  V2  34.816 

88.54  ETS  1.50  7AE  167.62  ETE  190.98  7AC  106.38  ETC  166.99  ClP  -88.54 


TH  7.04  VHP 
INJ  ATMTH 
65.78 

65.77 

65.78 

65.77 

65.78 
65.77 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY 

TOE  .5778  TRA  .7745  TC3-1 .0825  BAU  .7047  SCT  1303.9  SCR  273.7  SG3  7060.1 

ROE  .1463  RRA  .0090  RC3  .0176  FAU  .19337  RRT  .6754  RRF  .6450  RTF  .9198 

FOE  9.5605  FRA  8.9705  FC-11  . 8354  BSP  7573  SC6  1373.0  R23  .0187  Rl3  .9707 

BOE  .5960  BRA  .7747  6C3  1 .0876  FSP  -6650  SCI  1317.8  SC7  163.8  THA  6.7l 


C3  14.144 

VHL  3.761 

DLA  35.78 

RAL  14.73 

RAD  6567.6 

VEL  11.642 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

68.07 

77  24  44 

3967.53 

-76.48 

168.52 

740.00 

1 1 1 . 98 

3 50  45 

2946.17 

-76.46 

97.04 

740.00 

68.07 

77  74  44 

3967.53 

-76.48 

168.57 

740.00 

111 .98 

3 50  45 

7946.17 

-26.46 

97.04 

740.00 

68.07 

72  74  44 

3967.53 

-76.48 

168.57 

240.00 

111.98 

3 50  45 

2946.17 

-76.46 

97.04 

740.00 

7,757  CPA 


.85  RAP  17.76  ECC  1 .7328 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 long 

73  30  51 

3367.5 

-29.51 

160.55 

4 39  51 

2346.2 

-29.50 

84  ,07 

73  30  51 

3367.5 

'29.51 

ISO.  5") 

4 39  51 

2346.2 

-29.50 

84.07 

23  30  51 

3367.5 

-29.51 

160.55 

4 39  51 

2346.2  ■ 

-29 . 50 

84  .07 

ORBIT  OETERMINA 
ST  893.8  SR 
CRT  .9883  CRS 
LSA  3772.6  MSA 
ELI  920.6  EL2 


TION  ACCURACY 
277.9  SS  3661  .5 
-.9578  CST  -.9876 
151 .3  SSA 
33.0  AlF 


7.5 

13.86 


451 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  9 1968 


Flight  time  m.oo 


arrival  cate  JUN  ! 1969 


HELIOCENTRIC  CONIC 


distance  471,063 


Rl 

147 

.33 

LAL 

-.00 

LOL 

76.99 

VL 

77.878 

CAL 

4.15 

azl 

86, 

.54 

HCA 

706. 

.77 

SMA 

179, 

.19 

ICC 

.15759 

INC 

3.4641 

VI 

30. 

74  1 

RP 

108 

.86 

LAP 

-1  .56 

LOP 

783.66 

VP 

37.563 

CAP 

.48 

AZP 

93, 

.10 

tal 

156. 

.81 

TAP 

3. 

.57 

RCA 

108 

.84 

APO 

149. 

.55 

V7 

34. 

810 

RC 

85. 

378 

CL 

76.47 

CP 

■ -1.06 

7Al 

53.76 

ZAP 

94.76 

ETS 

1 

.75 

7AE 

163. 

.59 

ETE 

187. 

.19 

ZAC 

103 

.87 

ETC 

166, 

.94 

CLP 

-94 

.76 

planetocentric  conic 


C3  14.706 

VHL  3 

.769 

CLA  35.75 

RAl  15.07 

RAC  6567.6 

VEL  11 .644 

PTH  7.04 

VHP  7 . 760 

OPA  -.08 

RAP  10.37 

ECC  1 .7338 

LNCH  aZmth 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

JNJ  RT  ASC 

INJ  AZMTH 

INJ  TI^C 

PC  C5T  TIM 

INJ  7 lAT 

INJ  7 LONG 

68.08 

77  76 

76 

3967,50 

-76.43 

168.50 

740.40 

65.78 

73  37  33 

3367.5 

-79.46 

1 60 . 5 3 

111.97 

3 51 

47 

7948 . 1 3 

-76.41 

97.17 

740.39 

65.77 

4 40  56 

7348.1 

'79.45 

84  ,?1 

68  .08 

77  76 

76 

3967 . 50 

-76.43 

168.50 

740.40 

65.78 

73  37  33 

3367.5 

-79.46 

160 .53 

1 1 1 .97 

3 51 

47 

7948.13 

-76.41 

97.17 

740.39 

65.77 

4 40  56 

7348.1 

-79.45 

84  .71 

68.08 

77  76 

76 

3967.50 

-76.43 

168.50 

740.40 

65.78 

73  37  33 

3367.5 

'79.46 

160.53 

111.97 

3 51 

47 

7948 . 1 3 

-76.41 

97.17 

740.39 

65.77 

4 40  56 

7348.1 

-79.45 

84  .71 

cifferential  corrections 


MIC'COURSE  EXECUTION  ACCURACY 


ORBIT  CETERHINATICN  accuracy 


TCE 

.784  7 

TRA 

.4700 

TC3 

-1  .3356  8AU 

.7537 

SCT 

1789.4  SCR  734.1 

SC3 

7035.7 

ST 

1771 .8 

SR 

733.1 

SS 

3605 .6 

ROE 

.1533 

RRA 

.0037 

RC3 

.0778  FAU 

.19778 

RRT 

.6759  RRF  .5880 

RTF 

.9580 

CRT 

.9779 

CRS 

-.9470 

CST 

-.9931 

FOE  9.3969 

fra  8.8787 

FC- 

11 .7177  BSP 

4177 

see 

1804.6  R73  -.0778 

R13 

.9578 

LSA 

3811.0 

MSA 

153.7 

SSA 

8.1 

GOE 

.7996 

BRA 

.4700 

6C3 

1 .3359  FSP 

-6677 

SCI 

1795.4  SC7  187.0 

THA 

4.73 

Eli 

1747.9 

6l7 

47.9 

alf 

10.58 

LAUNCH  DATE  DEC  9 1968 


Flight  time  ire.oo 


arrival  cate  JUN  3 1969 


HELIOCENTRIC  CONK 


distance  477.345 


RL 

147.33 

LAL 

-.00 

La 

76 

.99 

VL 

77. 

878 

CAL 

4, 

.70 

azl 

86.54 

HCA 

709. 

.88 

SMA 

179, 

.70 

ECC 

.15798 

INC 

3.4554 

VI 

30. 

74] 

RP 

108.88 

LAP 

-1.77 

LOP 

786 

.87 

VP 

37. 

558 

CAP 

.88 

AZP 

93.00 

tal 

156, 

,56 

TAP 

6, 

,44 

RCA 

108 

.79 

APO 

149.61 

V7 

34  . 

804 

RC 

87.691 

CL 

76.74 

CP 

.94 

ZAL 

53 

i.43 

ZAP 

99, 

.85 

ETS 

1 .03 

ZAE 

159, 

.60 

ETE 

184, 

.96 

ZAC 

101  , 

.50 

ETC 

166.87 

CLP 

'99.85 

Planetocentric  conic 


C3  14.314 

VHL  3.783 

OLA  35 .70 

RAl  15.48 

RAO  6567.6 

VEL  11.649 

PTH  7.05 

VHP  7.791 

CPA  -.98 

RAP  8.17 

ECC  1 .7356 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  L4T 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

68.15 

77  78  77 

3967.98 

'76,35 

168.49 

740.91 

65.76 

73  34  35 

3368.0 

'79.39 

160.54 

111.85 

3 53  1 

7950.98 

-76.34 

97.36 

740.90 

65.75 

4 47  17 

7351  .0 

'79.38 

84 .40 

68.15 

77  78  77 

3967.98 

-76.35 

168.49 

740.91 

65.76 

73  34  35 

3368.0 

-Z9.39 

160 .54 

111.85 

3 53  1 

7950.98 

-76.34 

97.36 

740.90 

65.75 

4 47  17 

7351  .0 

-79 . 38 

84.40 

68.15 

77  78  77 

3967.98 

-76.35 

168.49 

740.91 

65.76 

73  34  35 

3368.0 

-79.39 

160.54 

111.85 

3 53  1 

7950.98 

-76.34 

97.36 

740.90 

65.75 

4 47  17 

7351  .0 

-79.38 

84  .40 

DIFFERENTIAL  CORRECTIONS 


«ID-C<XlffSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.9863 

TRA 

.6647 

TC3- 

1 .5870 

6AU 

.3078 

SCT  7776.3  SCR 

744.5 

SC3 

1979.6 

ST 

1539. I 

SR  747.3 

SS 

3577.1 

ROE 

.1600 

RRA 

-.0077 

RC3 

.0430 

FAU 

.18787 

RRT  .5690  RRF 

.5313 

RTF 

.9737 

CRT 

.9688 

CRS  -.9410 

CST 

-.9954 

FOE 

9.0974 

FRA 

8.7701 

FC-1 

1 .3677 

esp 

5871 

see  7789.4  R73 

-.0379 

R13 

.9735 

LSA 

3848.7 

MSA  156.1 

SSA 

8.6 

BOE 

.9997 

BRA 

.6647 

6C3 

1 .5876 

FSP 

-6577 

SCI  7780.6  SC7 

700.7 

THik 

3.57 

ELI 

1556.9 

EL7  59.3 

ALF 

8.68 

JNCH 

CATE 

DEC 

9 1968 

Flight  time 

178.00 

ARRIVAL  CATE 

JUN 

5 1969 

HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  ?7 .fiZ7 

RP  108.90  LAP  -1.8H  LC^  2fi9.99  VP  37.55e 

RC  90.065  Cl  ^6.03  CP  -.84  7AL  53.05 

PLANETOCENTRIC  CONIC 


distance  483.605 

CAL  4.^7  A7L  86.55  HCA  ^J3.04  SMA  K9.19  ECC  .15859  INC  3.4487  VI  30.74J 

CAP  1.77  A7P  97.89  TAL  156.76  TAP  9.31  RCA  108.70  APO  149.68  V7  34.799 


7aP  105.73  ETS 


.84  7AE  155.74  ETE  183.49  7AC  99.37  ETC  166.80  ClP-105.73 


C3  14.467 

VHL  3.804 

CLA  35.15 

RAl  15.96 

RAC  6567.6 

VEL  11.656 

PTH  7.05 

VHP  2.844 

CPA  -1 .80 

RAP  6.06 

ECC  1.7381 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

68.74 

77  30  51 

3968.80 

-76,75 

168.51 

741  .53 

65.73 

73  37  0 

3368.8 

-79.79 

160.56 

13  I .76 

3 54  75 

7954,87 

-76.74 

97.67 

741  .57 

65.72 

4 43  39 

7354.9 

'79.78 

84.67 

68.74 

77  30  51 

3968.80 

76;75 

168.51 

741.53 

C5.73 

73  37  0 

3368.8 

-79.79 

160.56 

111.76 

3 54  75 

7954.87 

-76.74 

97.67 

741.57 

65.72 

4 43  39 

7354.9 

-79.78 

84  .67 

68.74 

77  30  5J 

3968  .80 

'76.75 

168.51 

74J  .53 

65.75 

73  37  0 

3368.8 

'79.79 

160 .56 

111.76 

3 54  75 

7954.87 

'76.74 

97.67 

241 .57 

65.72 

4 43  39 

7354.9 

-79.78 

84  .67 

differential  CORRECTIONS 
TCE  1.1780  TRA  .8561  TC3-1 .8144  6AU  .3511 

RCE  .1667  RRA  -.0090  RC3  .0578  FAU  .18087 

FOE  8.6830  FRA  8.4639  fC'W.B?07  BSP  7433 

GOE  1.1897  BRA  .8561  6C3  1.8153  FSP  -6397 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  7746.^  SCR  754.8  SC3  1896.9 

RRT  .5110  RRF  .4747  RTF  .9813 

SC0  7758.0  R73  -.0349  R13  .9817 

SCI  7749.3  SC7  718.8  THA  7.73 


ORBIT  CETERMINA 
ST  1837.0  SR 
CRT  .9606  CRS 
LSA  3881 .4  MSA 
Eli  1857.7  El7 


TION  ACCURACY 

750.5  SS  3413.7 
-.9345  C5T  -.9966 

158.5  5SA  9.0 
69.0  AlF  7.47 


LAUNCH  CATE  DEC  9 1968 


flight  time  180.00 


arrival  CATE  JUN  7 1969 


HELIOCENTRIC  CCNIC 


DISTANCE  489.843 


RL 

147 

.33 

LAL 

-.00 

La 

76, 

.99 

VL 

77.874 

CAL 

4.35 

AZL 

86. 

.56 

HCA 

716.71 

SMA 

179. 

,17 

ECC 

.15941 

INC 

3.4477 

VI 

30. 

74  1 

RP 

108 

.91 

LAP 

'7.03 

LOP 

793 

.15 

VP 

37.546 

CAP 

1.66 

AZP 

97. 

.78 

tal 

155.97 

TAP 

17. 

,13 

RCA 

108, 

.58 

APO 

149. 

.76 

V2 

34  . 

795 

RC 

97.- 

449 

Cl 

75.78 

GP 

.76 

ZAL 

57.61 

ZAP 

110.35 

ETS 

.68 

ZAE 

157.09 

ETE 

187. 

,46 

ZAC 

97, 

.40 

ETC 

166. 

,72 

CLP' 

-lie 

1.35 

Planetocentric  conic 


C3  14.666 

VHL 

3.830 

OLA  35.09 

RAl  16.50 

RAO  6567.6  VEL  11.664 

PTH  2.05 

VHP  7. 

.918 

CPA  -2.54 

RAP  4.24 

ECC 

I .7414 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long  JNJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

7 LONG 

68.35 

77 

33  39 

3969.93 

-76.17 

168.53  747.76 

65.69 

73  39 

49 

3369.9 

-79.17 

1 60 . 60 

111.65 

3 

55  56 

7959.80 

'76.11 

97,94  747.75 

65.67 

4 45 

16 

7359.8 

-79.16 

85.01 

68.35 

27 

33  39 

3969.93 

-76.17 

168.53  747.76 

65.69 

73  39 

49 

3369.9 

-79.17 

160.60 

111,65 

3 

55  56 

7959.80 

-76,11 

97.94  747.75 

65.67 

4 45 

16 

7359.8 

'79-16 

85  .01 

68.35 

77 

33  39 

3969.93 

'76.17 

168.53  747.76 

65.69 

73  39 

49 

3369.9 

'79.17 

160.60 

Ml  .65 

3 

55  56 

7959.80 

-76.11 

97.94  747.75 

65.67 

4 45 

16 

7359.8 

-79.16 

85.01 

differential  corrections 

MIO-COJRSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  1.3580 

TRA 

1 .0479 

TC3-7.0754 

8AU  . 3974 

SCT  3189.1  SCR 

765.3  SC3  1795.5 

ST  7111.2 

SR  758 . 1 

SS 

3789 . 3 

ROE  . 1 724 

RRA 

-.0153  RC3  .0777 

FAU  .17160 

RRT  .4550  RRF 

.4707  RTF 

.9855 

CRT  .9578 

CRS  -.9777 

CST 

-.9972 

FCE  8.1943 

FRA 

8.1368 

fC-tOA297 

BSP  8966 

see  37fXJ.l  R73  - 

.0344  R13 

.9854 

LSA  3913.8 

MSA  1 60 . 7 

SSA 

9.4 

BOE  1.3689 

BRA 

J .0430 

0C3  7.0767 

FSP  '6177 

SCI  3191.4  SC7 

236.1  THA 

7.18 

ai  7175.5 

CL7  77.8 

Atr 

6.65 

457 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  OEC  9 1968 


HELIOCENTRIC  CONIC 


rtKiHT  TIME  la^.oo 


ARRIVAL  DATE  JUN  9 1969 


RL 

147.33 

LAL 

-.00 

LOL 

RP 

108.92 

LAP 

-2,18 

LOP 

RC 

94.840 

OL 

25.51 

CP 

PLANE TOCCNTRIC  CONIC 

C3 

14.912 

VHL 

3.862 

OLA 

76.99 

P96.5I 

-.68 


DISTANCE  496.060 

VL  27.819  CAL  4.45  A7L  86.56  MCA  219.37  SNA  129.13  ECC  .16045  INC  3.4370  VI  50.241 
VP  37.539  CAP  2.05  A2P  92.66  TAL  155.55  TAP  14.92  RCA  108.41  APO  149.85  V2  34.791 
ZAl  52.12  ZAP  115.19  ET8  .55  ZAC  148.68  ETE  181.70  ZAC  95.77  ETC  166.64  ClP-115.19 


LNCH  AZMTH  LNCH  TINE 


35.02 
L-I  time 
3971.33 
2965.82 
3971 .33 
2965 .82 
3971 .33 
2965.82 


68.48  22  36  50 

111.52  3 57  36 

68.48  22  36  50 

111.52  3 57  36 

68.48  22  36  50 

111.52  3 57  36 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5246  TRA  1.2245  TC3-2.2116 
ROE  .1788  RRA  -.0216  RC3  .0855 
FOE  7.6632  FRA  7.7664  FC3-9.3439 
60E  1.5351  8RA  1 .2246  6C3  2.2132 

LAUNCH  DATE  DEC  9 1968 

HELIOCI^TRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99 
RP  108.93  LAP  -2.32  LOP  299.47 
RC  97.236  CL  25.19  CP  -.62 
Plane  ToccNTRic  conic 
C3  15.206  VHL  3.900  Ola  34.93 
LNCH  AZHTM  LNCH  TIME  L-I  TIME 


RAL  17.11 
INJ  LAT 
-25.96 
-25.95 
-25.96 
-25.95 
-25.96 
-25.95 

BAU  .4412 
FAU  .16094 
BSP  10406 
FSP  -5805 


RAO  6567.6  VEL  11.675  PTH  2.05  VHP  3.010 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


OPA  -3.16  RAP 


168.57  243.10  65.63  23  43 

93.34  243.09  65.62  4 47 

168.57  243.10  65.63  23  43 

93.34  243.09  65.62  4 47 

168.57  243.10  65.63  23  43 

93.54  243.09  65.62  4 47 

MID-COURSE  EXECUTION  ACCURACV 
SCT  5599.4  SCR  276.2  SC3  1682.8 

RRT  .4028  RRF  .3696  RTF  .9880 

see  3610.0  R23  -.0330  R13  .9879 

SCI  3601.1  SC2  252.7  THA  1.78 

FLIGHT  TIME  184.00 


PO  CST  TIM 
3371.3 
2365 .8 
3371.3 
2365.8 
3371.3, 
2365.8 


INJ 


2.69  ECC  1 .2454 
2 LAT  INJ  2 LONG 


-29.02  160.65 

-29.01  85.42 

-29.02  160.65 

-29.01  85.42 

-29.02  160.65 

-29.01  85.42 

ORBIT  DETERMINATION  ACCURACV 
ST  2358.6  SR  265.6  SS  3154.7 

CRT  .9455  CRS  -.9208  CST  -.9976 

LSA  3944.5  MSA  163.0  SSA  9.8 

Eli  2372.0  EL2  86.0  AlF  6.09 

ARRIVAL  DATE  JUN  11  1969 


DISTANCE  502.256 

VL  27.813  CAL  4.56  AZt  86.57  HCA  222.53  SMA  129.09 

VP  37,531  CAP  2.43  AZP  92.53  TAL  155.13  TAP  17,66 

ZAL  51.58  ZAP  119.71  ETS  .44  ZAC  145.54  ETE  181.12 


ECC  .16169  INC  3.4325  VJ  30.241 
RCA  108.22  APO  149.96  V2  34.788 
ZAC  94.43  ETC  166.57  ClP-119.71 


68.64 
111 .36 
68.64 
111.36 
68.64 
111.36 


3972.96 

2972.95 

3972.96 

2972.95 

3972.96 
2972.95 


22  40  25 
3 59  21 
22  40  25 
3 59  21 
22  40  25 
3 59  21 
differential  corrections 
TOE  1.6796  TRA  1.4030  TC3-2.3661 
ROE  .1858  RRA^  - .0277  RC3  .0977 
FOE  7.1285  FRA  7.3844  FC3-8.4773 
BOE  1.6899  BRA  1 .4032  BC3  2.3681 

LAUNCH  DATE  DEC  9 1968 
HELIOCENTRIC  CONIC 


RAL  17.78 
INJ  LAT 
-25.78 
-25.77 
-25.78 
^^5.r7 
-25.78 
-25.77 

BAU  .4814 
FAU  .14890 
BSP  11T02 
FSP  -5426 


RAO  6567,6  VEL  11.687  PTH  2.06  VHP  3.120 
INJ  UDNC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


168.60 

93.81 

168.60 

93.81 

168.60 

93.81 


244.04 

244.03 

244.04 

244.03 

244.04 
244.03 


65.57 

65.56 

65.57 

65.56 

65.57 
65.56 


23  46  38 
4 48  54 
23  46  38 
4 48  54 
23  46  38 
4 48  54 


OPA  -3.66  RAP 
PO  CST  TIM  INJ 


1.41 
2 LAT 


5373.0 

2373.0 

3373.0 

2373.0 

3373.0 

2373.0 


-28.85 

-28.84 

-28.85 

-28.84 

-28.85 

-28.84 


ECC  1.2503 
INJ  2 LONG 
160.70 
85.91 
160.70 
85.91 
160.70 
85.91 


ORBIT  DETERMINATION  ACCURACV 


SCT  3977.1  SCR 

287.7  SC3 

1566.1 

ST 

2981 .2  SR 

273.3 

SS 

3019.5 

RRT  .3967  RRF 

.3296  RTF 

.9894 

CRT 

.9385  CRS 

-.9140 

CST 

-.9978 

see  3987.9  R23 

-.0310  R13 

.9893 

LSA 

3978.4  MSA 

169.3 

SSA 

10.2 

SCI  3978.4  SC2 

268.7  THA 

1 .48 

ELI 

2993.9  EL2 

93.9 

ALF 

5.68 

FLIGHT  TIME 

186.00 

arrival 

DATE 

JUN 

13  1969 

RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  27.805 

RP  108.94 

LAP 

-2.45 

LOP  302.63 

VP  37,923 

RC  99.636 

CL 

24  .85 

OP  -.56 

ZAL  50.98 

Plane TOCCNTRIC  conic 

C3  15.552 

VHL 

3.944 

OLA  34.82  RAL  18.51 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

68.63 

22 

44  25 

3974.79 

-25.57 

111.17 

4 

1 12 

2981 .25 

-25.59 

68.83 

22 

44  25 

3974.79 

-25.57 

111.17 

4 

1 12 

2981 .25 

-25.55 

68.83 

22 

44  25 

3974 .79 

-25.57 

111.17 

4 

1 12 

2981 .29 

-25.95 

differential  CORRECTIONS 

TDE  1.8192 

TRA 

1.9751 

TC3-2.4961 

BAU  .5195 

ROE  . 1 932 

RRA 

-.0339 

RC3  .1079  FAU  .13725 

FOE  6.5855 

FRA 

6.9893 

FC3-7.6404 

BSP  12931 

BOE  1.8294 

BRA 

1.9759 

BC3  2.4984 

FSP  -5066 

DISTANCE  508.430 

CAL  4.68  AZL  86.57  HCA  225.69  SNA  129.04 

CAP  2.82  AZP  92.40  TAL  154.67  TAP  20.37 

ZAP  123.92  ETS  .35  ZAE  142.67  £TE  180.66 

RAO  6567.6  VEL  11.702  PTH  2.06  VHP  3.245 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


ECC  .16315  INC  3.4285  VI  30.Z41 
RCA  107.98  APO  150,09  V2  34.786 
ZAC  93.40  ETC  166.51  ClP-123.92 


OPA  -4 .04  RAP 
PO  CST  TIM  INJ 


.43  ECC  I .2559 
2 LAT  INJ  2 LONG 


launch  date  DEC  9 1968 
HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.796 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37.515 

RC  102.038  CL  24.47  CP  -.51  ZAL  50.34 

PLAtCTOCENTRIC  CONIC 

C3  15.952  VHL  3.994  DLA  34. 7J  RAL  19.30 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
69.04  22  48  47  3976.84  -25.32 

110.96  438  2990.69  -25.31 

69.04  22  48  47  3976.84  -25.32 

110.96  4 38  2990.69  -25.31 

69 .04  22  48  47  3976 ,84  -25 . 32 

110.96  438  2990.69  -25.31 

differential  CORRECTIONS 
TOE  1.9469  TRA  1.7450  TC3-2.5966  BAU  .5543 

ROE  .2016  RRA  -.0387  RC3  .1163  FAU  .12566 

FOE  6.0663  FRA  6,5983  FC3-6.8197  8SP  14040 

BOE  1.9573  BRA  1.7454  BC3  2.5992  FSP  -4701 


168.64  245.08  65.51  23  50  39 

94.35  245.07  65.49  4 50  53 

168.64  245.08  65.51  23  50  39 

94.35  245.07  65.49  4 50  53 

168.64  245.08  65.51  23  SO  39 

94.35  245.07  65.49  4 50  53 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4316.6  SCR  299.3  9C3  1447.6 

RRT  .3168  RRF  .2873  RTF  .9903 

see  4327.0  R23  -.0293  R13  .9902 

SGI  4317.7  SC2  283.8  THA  1.26 

FLIGHT  TIME  188.00 

DISTANCE  914.581 

CAL  4,82  4ZL  86.58  HCA  228.86  SMA  128.97 

CAP  3.20  AZP  92,26  TAL  154.17  TAP  23.03 

ZAP  127.83  ETS  .29  ZAC  140.07  ETE  180.29 

RAO  6567.6  VEL  11.719  PTH  2.06  VHP  3.384 

INJ  LCNC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


3374.8  -28.65  160.76 

2381.2  -28,63  86.47 

3374.8  -28.65  160.76 

2381.2  -28.63  86.47 

3574.8  -28.65  160.76 

2381 .2  -28.63  86.47 

ORBIT  determination  ACCURACY 
ST  2772,9  SR  281.3  SS  2877.1 

CRT  ,9320  CRS  -.9074  CST  -.9980 

LSA  4002.2  MSA  167.6  SSA  10.5 

ELI  2785.2  EL2  101.5  AlF  5.41 

ARRIVAL  DATE  JUN  15  1969 


168.67 

94.97 

168.67 

94.97 

168.67 

94.97 


246.22 

246.22 

246.22 

246.22 

246.22 

246.22 


65.43 

65.42 

65.43 

65.42 

65.43 
65.42 


23  55  3 
4 52  58 
23  55  3 
4 52  58 
23  55  3 
4 52  58 


MID-COURSE  EXECUTION  ACCURACY 
SCT  4623.3  SCR  311.1  SC3  1332.9 

RRT  .2844  RRF  ,2567  RTF  .9908 

see  4633.8  R23  -.0274  RI3  .9908 

SCI  4624.2  SC2  298.2  THA  l.lO 


ECC  .16483  INC  3.4249  VI  30.241 

RCA  107.71  APO  150.23  V2  34.784 

ZAC  92.66  ETC  166.47  ClP-127.83 

OPA  -4.30  RAP  359.73  ECC  1.2625 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3376.8  -28.41  160.82 

2390.7  -28.40  87.12 

3376.8  -28.41  160.82 

2390.7  -28.40  87.12 

3376.8  -28,41  teO-BZ 

2390.7  -28.40  87.12 

ORBIT  DETERMINATION  ACCURACY 
ST  2939.2  SR  289.9  SS  273Y.6 

CRT  .9259  CRS  -.9010  CST  -.9981 

LSA  4023.5  MSA  169.9  SSA  10.9 

ELI  2951.5  El2  109.0  AlF  5.22 


453 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  9 19f«  FLIGHT  TIME  190.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CCWlC  DISTANCE  520.710 

Rl  147,33  lAL  -.00  LOL  76.99  VL  27.796  CAl  4.97  A7L  96.58  MCA  232.02  SNA  129.90  ECC  .16672  INC  3.4216  VI  30.241 

RP  109.95  LAP  -2,70  LOP  309.96  VP  37.507  CAP  3.59  A7P  92.11  TAL  153.64  TAP  25.66  RCA  107.41  APO  150.39  V2  54.793 

RC  104.441  CL  24.07  CP  -.46  7AL  49.65  7AP  131.45  ETS  .25  7AE  137,73  ETE  179.99  7AC  92.20  ETC  166.44  CLP-131.45 

PLANETOCENTRIC  CONIC 


C3  16.410 

VHl  4,051 

OLA  34.57  RAL  20.14 

RAO  6567.7 

VEL  11.739 

PTH  2.07 

VHP  3.536 

OPA  -4,44 

RAP  359.29 

ECC  1.2701 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

69.29 

22  53  33 

3979.02 

-25.05 

169.71 

247.46 

65.35 

23  59  52 

3379.0 

-29 . 1 5 

160.98 

110.72 

4 5 5 

3001.4] 

-25.04 

95.69 

247.46 

65.34 

4 55  6 

2401 .4 

-29.14 

97.85 

69.29 

22  53  33 

3979.02 

-25.05 

169.71 

247.46 

65.35 

23  59  52 

3379.0 

-29.15 

160.88 

110.72 

4 5 5 

3001.41 

-25.04 

95.69 

247.46 

65.34 

4 55  6 

2401.4 

-29.14 

87.85 

69.29 

22  53  33 

3979.02 

-25.05 

169.71 

247.46 

65.35 

23  59  52 

3379.0 

-29,15 

160.98 

110.72 

4 5 5 

3001.41 

-25.04 

95.69 

247.46 

65.34 

4 55  6 

2401 .4 

-29.14 

97.85 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TDE  2.0633  TRA  1.9126  TC3-2.67D4  BAU  .5965  9GT  4999.1  SCR  322.9  M3  1223^.9  ST  3090.9  SR  299.9  SS  2601.6 

ROC  .2109  RRA  -.0434  RC3  .1226  FAU  .11452  .2593  RRF  .2335  RTF  .9910  CRT  ,9204  CRS  -.9951  CST  -.9992 

FOE  5.5767  FRA  6.2279  FC3-6.0417  0SP  15056  SG9  4909.7  R23  -.0255  RJ3  .9910  LSA  4039.9  MSA  172.4  SSA  11.2 

60€  2.0740  9RA  1.9131  6C3  2.6733  FSP  -4349  SGI  4999.9  SG2  911 .9  THA  .99  ELI  3099.2  EL2  116.4  ALF  5.11 

LAUNCH  DATE  DEC  9 1969  FLIGHT  TIME  192.00  ARRIVAL  DATE  JUN  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  526.915 


RL  147,33 

LAL 

-.00  LOL  76.99  VL 

27, m 

CAL  5.14  AZL  96.59  HCA 

235.19 

SMA 

129.92 

ECC  . 16994 

INC  3.4196 

Vl 

30.241 

RP  109.95 

UP 

-2.91 

LOP  312.12  VP 

37.499 

GAP  3.99  AZP  91.95 

TAL 

153.07 

tap 

29.25 

RCA  107.07 

APO  150.57 

V2 

34.793 

RC  106.944 

OL 

23.63 

GP  -.42  ZAL  49.92  ZAP  134.90  ETS  .22  ZAE 

135.63 

ETE 

179.75 

ZAC  92.01 

ETC  166.43 

CLP 

-134.90 

PLANETOCENTRIC  CONIC 

■ 

C3  16.930 

VHL 

4.115 

OU  34.43  RAL  21 .03  RAO  6567.7  VEL  11 .761 

PTH 

2.09 

VHP 

3.699 

OPA  -4.49 

RAP  359.10 

ECC 

1.2796 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

69.55 

22 

59  43 

3991.30 

-24.75 

169.73  249.79 

65.27 

24 

5 5 

3391.3 

-27.97 

160.93 

110.45 

4 

7 2 

3013.45 

-24.73 

96.47  249.79 

65.25 

4 

57  16 

2413,5 

-27.95 

99.67 

- 

69.55 

22 

59  43 

3991.30 

-24.75 

169.73  249.79 

65.27 

24 

5 5 

3591.3 

-27,97 

160.93 

- 

UO. 45 

4 

7 2 

3013.45 

-24.73 

96.47  249.79 

65.25 

4 

57  16 

2413.5 

-27.95 

99.67 

69,55 

22 

59  43 

3991.30 

-24.75 

169.73  249.79 

65.27 

24 

5 5 

3391.3 

-27.97 

160.93 

- 

1U1.45 

4 

7 2 

3013.45 

-24.73 

96.47  249.79 

65.25 

4 

57  16 

2413.5 

-27.95 

89.67 

- 

OIFTEREnTIAl  corrections  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.1699  TRA  2.0907  TC3-2.7176  9AU  .6159  S6T  5144.7  SCR  334.5  SC3  1122.0  ST  3200.7  SR  309.6  SS  2471.3 

ROE  .2209  RRA  -.0479  RC3  .1269  FAU  .10393  «RT  .2413  RRF  .2174  RTF  .9911  CRT  .9153  CRS  -.9997  CST  -.9982 

FOE  5.1233  FRA  5.9929  FC3-5.3143  65P  15967  SC6  5155.6  R23  -.0234  R13  .9911  LSA  4051.7  MSA  175.1  SSA  11.5 

eOE  2. 1911  9RA  2.0912  0C3  2.7206  FSP  -4009  SCI  5145.4  SC2  324.6  THA  .90  ELI  3213.1  EL2  123.9  ALF  5.05 


LAUNCH  DATE  DEC  9 1969  FlICHT  TIME  194.00  ARRIVAL  DATE  JUN  21  1969 

heliocentric  conic  distance  532.997 

Rl  lAT.y^LAL  -.00  LOL  76.99  VL  27,7^  CAL  5.33  A7L  96.59  HCA  239.34  SNA  129.74  ECC  .17119  INC  5.4159  Vl  30.2*1 

RP  109,94  LAP  -2.91  LOP  315.29  VP  57.490  CAP  4.37  ATP  91.79  TAL  152.47  TAP  30.91  RCA  106.70  APO  150.77  V2  34.784 

RC  109.246  CL  23.17  CP  -.39  7Al  49.15  ZAP  137.90  ETS  .22  ZAC  135,75  ETE  179.55  ZAC  92.06  ETC  166.43  ClP-137.91 

PLANETOCENTRIC  CONIC 

C3  17.519  VHL  4.196  OLA  34.26  RAL  21.97  RAO  6567.7  VEL  11.796  PTH  2.09  VHP  3.974  OPA  -4.43  RAP  359.14  ECC  1 .2883 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

69.95 

23 

4 15 

3993.79 

-24. 4J 

169.76 

250.21 

65.27 

24  10  39 

3393.9 

-27.55 

160.99 

110.15 

4 

9 1 

3026.74 

-24.40 

97.34 

250.21 

65.16 

4 59  27 

2426.7 

-27.54 

99.57 

69.95 

23 

4 15 

3993.79 

-24. 4J 

169.76 

250.21 

65.17 

24  10  39 

3393.9 

-27.55 

160.99 

110.15 

4 

9 1 

3026.74 

-24.40 

97.34 

250.21 

65.16 

4 59  27 

2426.7 

-27.54 

99.57 

69.95 

23 

4 15 

3^3.79 

-24.4) 

169.76 

250.21 

65.17 

24  10  59 

3393.9 

-27.55 

160.99 

110.15 

4 

9 1 

3026.74 

-24.40 

97.34 

250.21 

65.16 

4 59  27 

2426.7 

-27.54 

99.57 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

T(^  2.2709  TRA  2.2532  TC3-2. 7342  BAU  .6411  SOT  5369.3  SGR  345.9  5C3  1029.0  ST  3304.7  SR  319.7  SS  2351.1 

ROE  ,2321  RRA  -.0505  RC3  .1293  FAU  .09360  RRT  .2303  RRF  ,20$7  RTF  .9910  CRT  .9109  CRS  -.9949  CST  -.9992 

FOE  4.7153  fra  5.5723  FC3-4. 6255  BSP  16727  SCB  5390.4  R23  -.0210  Rl 3 .9910  LSA  4064.2  MSA  179.0  SSA  11.9 

6DE  2.2926  BRA  2.2537  6C3  2.7372  FSP  -3673  SGJ  5369.9  SG2  336.5  THA  .95  ELI  3317.4  El2  131.1  ALF  5.03 

LAUNCH  DATE  DEC  9 1969  FLIGHT  TIME  196.00  ARRIVAL  DATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  539.954 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.749  CAL  5.53  AZL  96.59  HCA  241,50  SMA  129.64  ECC  .17379  INC  3.4132  Vl  30.241 

RP  108.94  LAP  -3,00  LOP  319.45  VP  37.491  CAP  4.H  AZP  91.63  TAL  151.93  TAP  33.33  RCA  106.29  APO  151.00  V2  34.785 

RC  111.645  CL  22.69  OP  -.36  ZAL  47.34  ZAP  140.79  ETS  .22  ZAE  132.07  ETE  179.39  ZAC  92.32  ETC  166,44  ClP-UO. 79 

PLANETOCENTRIC  CONIC 


C3  19.190 

VHL 

4,264 

DU  34.09 

RAL  22.95 

RAO  6567. 

7 VEL  11.914 

PTH  2.09 

VHP 

4.059 

OPA  -4.29 

RAP  359,39 

ECC 

1 ,2992 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC 

JNJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

70.19 

23 

10  10 

3996.30 

-24.05 

169.77 

251.72 

65.09 

24 

16 

37 

3396.3 

-27.20 

161 ,03 

109.92 

4 

10  55 

3041.50 

-24.03 

99.30 

251,71 

65.07 

5 

1 

36 

2441 .5 

-27.19 

90.57 

70.19 

23 

10  10 

3996.30 

-24.05 

169.77 

251.72 

65.09 

24 

16 

37 

3396.3 

-27.20 

161 .03 

10^.92 

4 

10  55 

3041.50 

-24.03 

99.30 

251.71 

65.07 

5 

1 

36 

2441.5 

-27.19 

90.57 

110.00 

4 

31  45 

2977.97 

-25.77 

94.20 

252.57 

66.73 

21 

23 

2379.0 

-29.69 

96.24 

110.00 

3 

52  26 

3097.92 

-22.33 

101.91 

250.92 

63.42 

44 

4 

2497.9 

-25.71 

94.28 

OIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2. 3600 

TRA 

2.4246 

TC9-2.7S59  BAU  .6657 

SCT 

5566.1  sot 

356.6  SC3  942.6 

ST  3395.4 

SR  329.0 

SS 

2232.4 

me  .2441 

RRA 

-.0529  RC3  .1296  FAU  .09457 

RRT 

.22i3  MF 

.2046  RTF 

,9909 

CRT  .9067 

CRS  -.9903 

CST 

-.9982 

FOe  4.3337 

FRA 

5.2771 

FC3-4.D271 

BSP  17491 

see  5577.5  R23  - 

.0190  R13 

,9909 

LSA  4064.5 

MSA  191 .0 

SSA 

12.1 

Boe  2.3733 

BRA 

2.4251 

6C3  2.73BB 

FSP  -3395 

SCI 

5566.6  SG2 

547.5  THA 

.93 

Eli  3399.6 

EL2  139.3 

ALF 

5.04 

454 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  9 196d  FLIGHT  TIME  198.00  AWIVAL  DATE  JUN  1969 

HELIOCENTRIC  CONIC  DISTANCE  544.985 

RL  147.33  LAL  -.00  LOL  76.99  VL  07,734  CAL  5.79  A7L  86.59  MCA  044.66  SNA  108.54  ECC  .17660  INC  3.4108  VI  30.041 

RP  108.93  LAP  -3.08  LOP  301.61  VP  37,470  CAP  5.17  ATP  91.46  TAL  151.16  TAP  35.83  RCA  105.84  APO  151.05  V0  34.787 

RC  1J4.042  GL  00.17  CP  -.33  TAL  46.90  TAP  143.46  ETS  .04  TAE  130.57  £TE  179.05  TAC  90.79  ETC  166.47  CLP-U3.46 

PLANE TOCENTRIC  CONIC 

C3  18.903  VHL  4.390  OLA  33.89  RAL  03.97  RAO  6567.8  VEL  11.845  PTH  0.10  VHP  4.054  OPA  -4.07  RAP  359.81  ECC  1.3114 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  A5C 

INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

70.55 

03  16  07 

3988.90 

-03.65 

168.77 

053.31 

64.99 

04  00 

56 

3388.9 

-06.80 

161 .06 

109.45 

4 10  46 

3057.67 

-03.64 

99.36 

053.30 

64.97 

5 3 

43 

0457.7 

-06,81 

91  .66 

70.55 

03  16  07 

3988.90 

-03.65 

168.77 

053.31 

64.99 

04  00 

56 

3388.9 

-06.80 

161 .06 

109.45 

4 10  46 

3057.67 

-03.64 

99.36 

093.30 

64.97 

5 3 

43 

0457.7 

-06.81 

91  .66 

110.00 

4 SO  0 

0943.96 

-06.67 

91.97 

054.77 

67.78 

5 39 

4 

0544.0 

-09.44 

83.88 

110.00 

3 40  19 

3150.60 

-00.68 

105.00 

091.70 

60.16 

4 34 

50 

0550.6 

-04.04 

97.68 

differential  corrections 

MIO- 

COURSE  E1CCUTI0N  ACCURACV 

ORBIT  OETERKINATION  ACCURACV 

TOE  0.4448 

TRA  0.6011 

TC3-2.TJ59  BAU  .W78 

SCT 

5743,3  SCR 

366.7  9C3 

864.1 

ST  3450.7 

SR  339.6 

SS 

0101.0 

ROE  .0570 

RRA  -.0544 

DCS  .1282  FAU  .07618 

RRT 

.2034  RRF 

.0057  RTF 

.9906 

CRT  .9009 

CRS  -.8761 

CST 

-.9980 

FOE  3.9891 

FRA  5.0100 

FC3-3.A8J3  BSP  18170 

SG6 

5755.0  R03  - 

.0169  R13 

.9906 

LSA  4060.5 

MSA  184,3 

SSA 

10.3 

BOE  0.4585 

BRA  0.6017  6C3  0,7189  FSP  -3117 

SCI 

5745.9  SC0 

357.4  THA 

.80 

Eli  3464.3 

EL0  145.4 

alf 

5.09 

LAUNCH  DATE  OCC  9 1968  FLIGHT  TIKE  200.00  ARRIVAL  OATE  JLW  07  1969 


HELIOCENTRIC  CONIC  DISTANCE  950.909 

RL  147.33  LAL  -.00  UX  76.99  VL  07.719  CAL  9.99  ATt  86.99  HCA  047.80  SKA  108.44  ECC  .17970  INC  3.4084  VI  30.041 

RP  108.93  LAP  -3.16  LOP  304.78  VP  37.464  CAP  9.57  ATP  91.09  TAL  190.47  TAP  38.09  RCA  105.56  APO  151.50  V0  34.790 

RC  116.435  CL  01.64  CP  -.31  TAL  45.60  ZAP  145.96  ETS  .07  TAE  109.03  ETE  179.15  TAC  93.43  ETC  166.50  ClP-145.96 

PLANETOCENTRIC  CONIC 

C3  19.755  VHL  4.445  OLA  33.68  RAL  09.00  RAO  6967.8  VEL  11.880  PTH  0.11  WP  4.460  OPA  -3.77  RAP  .41  ECC  1.3051 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIIC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

70.95 

03  03  7 

3991.94 

-03.00 

160.76 

054.97 

64.09 

04  09  39 

3391.5 

-06.41 

161 .09 

109.05 

4 14  09 

3075.40 

-03.01 

100.50 

054.97 

64.00 

5 5 45 

0475.4 

-06.39 

90.85 

70,95 

03  03  7 

3991.54 

-03.00 

160.76 

054.97 

64,09 

04  09  39 

3591.5 

-06.41 

161 .09 

109.05 

4 14  09 

3075.40 

-03.01 

100.50 

054.97 

64.80 

5 5 45 

0475.4 

-06,39 

90.85 

110.00 

5 4 40 

0901.96 

-07.03 

90.50 

056.00 

60.49 

5 93  00 

0300.0 

-09.90 

80.33 

110.00 

3 36  3 

3190.97 

-19.30 

107.55 

050.05 

61 .03 

4 09  16 

0593.0 

-03.00 

100.35 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  execution  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  0.5038 

TRA  0,7034 

TC3-0.6765 

0AU  .7076 

SCT  5900.3  SCR 

376.3  SC5 

790.0 

ST  3501.9 

SR  350.1 

SS 

2016.9 

ROE  .0709  RRA  -.0550  RC3  .1050  FAU  .06047 

RRT 

.0070  RRF 

.0113  RTF 

.9903 

CRT  .8994 

CRS  -.8723 

CST 

-.9983 

FOE  3.6700 

FRA  4.7696  FC3-3.0004 

BSP  10777 

see  5914.3  R03 

-.0147  R13 

.9903 

LSA  4051.9 

MSA  187.6 

SSA 

10.9 

BOE  0.5303 

0RA  0.7059  0C3  0.6794 

FSP  -0060 

SCI 

5900.9  SCR 

366.4  THA 

.83 

ELI  3516.0 

EL0  150.4 

ALF 

5.19 

launch  OATE  DEC  9 1968  FLIGHT  TIME  000.00  ARRIVAL  DATE  JUN  09  1969 

HELIOCENTRIC  CONIC  DISTANCE  556.964 

RL  147.33  LAL  -.00  LOL  76.99  VL  07.703  CAL  6,05  ATt  86.59  Ha  050.99  SNA  106.33  ECC  .18310  INC  3.4060  VI  30.041 

RP  108.91  LAP  -3,00  LOP  307.94  VP  37.455  CAP  5.99  ATP  91.11  TAt  149.75  TAP  40.73  RCA  104.83  APO  151.83  V0  34.794 

RC  118.803  CL  01.08  CP  -.09  TAL  44.70  TAP  148.09  ETS  .31  TAE  108.03  ETE  179.06  TAC  94.00  ETC  166.54  ClP-148.09 

PLANETOCENTRIC  CONIC 

C3  00.685  VHL  4.548  DlA  33.46  RAL  06.10  RAO  6567.8  VEL  11.919  PTH  0.10  VHP  4.675  OPA  -3.41  RAP  J.J6  ECC  1.3404 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

71  .39 

03  30  7 

3994 .04 

-00.76 

168.73 

056. 7J 

64.79 

04  36  41 

3394 .0 

-05.96 

161  .10 

108.61 

4 16  6 

3094.65 

-20.75 

101.78 

096.71 

64,78 

9 7 40 

0494.6 

-05.95 

94.15 

71  .39 

03  30  7 

3994.04 

-00.76 

160.73 

056.71 

64.79 

24  56  41 

3394 .2 

-05.96 

161 .10 

108.61 

4 16  6 

3094.65 

-22.79 

101.78 

056.71 

64.78 

5 7 40 

2494.6 

-05.95 

94.15 

110.00 

5 17  57 

0909.19 

-07.64 

89.37 

069.01 

69.04 

6 6 02 

2305.2 

-30.03 

81 .14 

110.00 

3 31  00 

3031.70 

-18.03 

109.81 

054.10 

60.46 

4 05  14 

2651.7 

-01.83 

100.74 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  0.5978  TRA  0.9703  TC3-0.6011  BAU  .7056  SCT  6044.6  SCR  385.1  SG3  708.0  ST  3539.5  SR  360.6  5S  1918.9 

ROE  .0856  RRA  -.0546  RC3  .1009  FAU  .06140  RRT  .0340  RRF  .0006  RTF  .9899  CRT  .8961  CRS  -.8687  CST  -.9983 

FOE  3.3970  FRA  4,5501  FC3-0.57O8  BSP  19338  SC6  6056,9  R03  -.0105  R13  .9899  tSA  4037.8  MSA  191.0  SSA  10.7 

BOE  0.6135  BRA  0.9708  0C3  0.6039  FSP  -0643  SCI  6045.3  SC0  374.4  THA  .86  ELI  3554.3  EL0  159.4  ALF  5.03 

munch  date  dec  9 1968  FLIGHT  TIKE  004.00  ARRIVAL  OATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  S60.9O9 

RL  147.33  LAL  -.00  La  76.99  VL  07.686  CAL  6.53  ATU  86.60  Ha  054.15  SKA  108.01  ECC  .18678  INC  3.4041  VI  30.041 

RP  108.90  LAP  -3.07  LOP  331.11  VP  37.447  CAP  6.41  ATP  90.95  TAL  149.00  TAP  43.15  RCA  104.07  APO  150.16  V0  34.798 

RC  101,006  CL  00.51  CP  -.07  TAL  43.80  TAP  150.48  ETS  .36  TAE  106.95  ETC  178.99  TAC  95.16  ETC  166.58  ClP-150.48 

PLANETOCENTRIC  CONIC 

C3  01.705  VHL  4.661  OLA  33.00  RAL  07.01  RAD  6567.9  VEL  11.963  PTH  0.13  VHP  4.901  OPA  -0.99  RAP  0.04  ECC  1 .3575 


LNCH  ATMTH 

LNCH  TIKE 

t-l  TIKE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71.87 

23  37  30 

3996.86 

-20.26 

I6B.6B 

058.52 

64.69 

04  44 

7 

3396.9 

-25.48 

161 .09 

108.13 

4 17  31 

3115.62 

-20.25 

103.19 

258.50 

64.68 

9 9 06 

0915.6 

-25.47 

95.55 

71.87 

23  37  30 

3996.86 

-22.06 

16B.68 

058.50 

64.69 

04  44 

7 

3396.9 

-25.48 

161 .09 

108.13 

4 17  31 

3115.60 

-20.05 

103.15 

058.50 

64r68 

9 9 06 

0515.6 

-25.47 

95-59 

110.00 

5 30  29 

0891 .69 

-07,97 

B8. 45 

061.18 

69.49 

6 18 

41 

0091.7 

-30.49 

80.17 

110.00 

3 27  38 

3268.79 

-16.77 

111.95 

055.46 

59.77 

4 02 

6 

2668.8 

-20.66 

104.99 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  0.6712 

TRA  3.1723 

TC3-2.5491 

BAU  .7400 

SCT  6175.5  SCR 

393.3  SC3 

670.1 

ST  3569.6 

SR  370.9 

SS  1629.7 

ROC  .3011 

RRA  -.0531 

RC3  .1156 

FAU  .05479 

RRT 

.0453  RRF 

.0338  RTF 

.M95 

CRT  .6931 

CRS  -.8655 

CST  -.9983 

FOE  3.1481 

FRA  4.3602  FC3-0.1817  BSP  19770 

SCB  6SS8.0  R23 

-.0100  R13 

.9895 

LSA  9023.6 

MSA  194.8 

SSA  12.8 

BOE  2.6881 

BRA  3.1707 

BC3  2.5477 

FSP  -0429 

SCI 

6176.0  SC0 

301.0  THA 

.90 

ELI  3585.0 

EL2  166.1 

alf  5.31 

455 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  1 


L40NCH  0*T£  OEC  9 1968  FlKXT  TIME  Z06.00  ARRIVAL  0*TE  JUL  3)969 

HELIOCENTRIC  CONIC  DISTANCE  368.82) 

RL  147.33  LAL  -.00  LOt  76.99  VL  27.669  CAL  6.84  A7U  86.60  MCA  257.31  SNA  128.09  ECC  .19076  INC  3.4020  VI  30.241 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.438  CAP  6.85  A/P  90.75  TAL  148.23  TAP  45.55  RCA  103.66  APO  152.53  V2  34.803 

RC  123.581  CL  19.92  CP  -.25  2Al  42.86  ZAP  152.34  ET9  .4)  ZAE  125.99  ETE  178.95  ZAC  96.23  ETC  166.62  CLP-152.54 

planetocentric  conic 

C3  22.888  VHL  4.784  OLA  32.96  RAL  28.33  RAO  6567.9  VEl  12.011  PTM  2.14  VHP  5.137  OPA  -2.53  RAP  3.04  ECC  1 .3767 


LNCH  A7HTH 

LHCH  TIME 

t-I  time 

INJ  LAT 

IHJ  tONC 

INJ  RT  ASC  INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

77.38 

73  45  13 

5999.33 

-21.74 

168.60 

760.40 

64.39 

74  51 

55 

3399.3 

-74.98 

161 .05 

107,67 

4 18  41 

3138.41 

-21 .72 

104.63 

760.40 

64.38 

5 11 

0 

7338.4 

-74.96 

97.08 

77.38 

73  43  S3 

3999.33 

-21.74 

168.60 

760.40 

64.39 

74  51 

55 

3399.3 

-74.98 

161 .05 

107.67 

4 18  41 

3138.41 

-21 .72 

104.63 

760.40 

64.38 

5 11 

0 

7338.4 

-74.96 

97.08 

110.00 

3 47  33 

7880.60 

-28.23 

87.70 

763.41 

69.87 

6 30 

34 

7780.6 

-30.70 

79.37 

110.00 

3 74  30 

3303.16 

-15.52 

114.07 

756.90 

39.13 

4 19 

35 

7705.7 

-19.49 

107.16 

DIFFERCNTXAt 

. CO?RECTIONS 

MIO-COUMC  eiCtCUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TOC  7.7387 

TRA  3.3787 

TC3-2.4619  BAO  .7541 

SCT  6289.1  SC* 

400.7  SC3 

617.0 

ST  3584.9 

SR  380.6 

SS  1743.5 

R0£  .3173 

RRA  -.0506  RC3  .1092  FAU  .04891 

RRT 

.7386  ART 

.2488  RTF 

.9891 

CRT  .8901 

CRS  -.8673 

CST  -.9983 

FOC  7.9188 

FRA  4.183J 

FC5-1 .8502  esP  20296 

see  6301.9  *29 

-.0082  *13 

.9891 

LSA  3999.3 

MSA  198.3 

SSA  17.9 

6DC  7. 7363 

BRA  3.3783 

BC3  7.4643 

FSP  -22^9 

SCI 

6790.0  SC7 

387.0  TMA 

.95 

ELI  3600.9  EL2  172.7 

ALF  5.41 

LAUNCH  DATE  OEC  9 1968  FLICMT  TIME  208.00  ARRIVAL  DATE  JUL  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  574.698 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.651  CAL  7.16  AZL  86.60  KA  260.48  SNA  127.97  ECC  .19509  INC  3.4000  VI  30.241 

RP  108.87  lap  -3.35  LOP  337.45  VP  37.430  CAP  7.30  AZP  90.56  TAL  147.44  TAP  47.92  RCA  103.01  APO  152.94  V2  34.808 

RC  125.948  CL  19. 32  CP  -.24.ZAL  41.90  ZAP  154.49  ETS  .47  ZAC  125.12  ETE  178.91  ZAC  97.40  ETC  166.65  CLP-154.49 

planetocentric  CONIC 

C3  24.188  WL  4.918  OLA  32.69  RAL  29.46  *60  6568.0  VEL  12.065  PTH  2.16  VHP  5.385  OPA  -2.01  RAP  4.15  ECC  1,3981 

LNCH  AZMTM  LNCM  time  L-I  time  INJ  UT  INJ  LiONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
72.94  23  53  22  4001.74  -21.18  168.50  262.34  64.50  25  0 4 3401.7  -24.43  160.99 

107.06  4 19  37  3163.02  -21.16  106.24  262.34  64.49  5 12  20  2563.0  -24.42  98.73 

72.94  23  53  22  4001.74  -21.18  168.50  262.34  64.50  25  0 4 3401.7  -24.43  160.99 

107.06  4 19  37  3163.02  -21.16  106.24  262.34  64.49  5 12  20  2563.0  -24.42  98.73 

110.00  5 54  17  2871.45  -28.44  87.07  265.68  70.18  6 42  8 2271.4  -30.87  78.71 

110.00  32149  3341.30  -14.24  116.05  258.40  58.59  41730  2741,3  -18.30  109.28 

differential  corrections  MIO-COORSC  CNEOITION  ACCURACV  OR0IT  DETERMINATION  ACCURACY 

roe  2.8027  TRA  3.5947  TC3-2.3671  8A0  .7662  SCT  6390.7  SCR  407.3  SC3  569.0  ST  3590.8  SR  389.8  SS  1663.0 

ROE  .3342  RRA  -. 0470  8C3  .1021  FAU  .04358  **t  .2743  RRF  .2661  RTF  .9886  CRT  .8872  CRS  -.8593  CST  -.9983 

FOE  2.7119  FRA  4.0242  FC3-1.5596  8SP  20660  SCO  6403.7  *23  -.0063  *13  .9886  LSA  3971.2  MSA  202.2  SSA  12.9 

80E  2.8225  BRA  3.5950  BC3  2.3693  FSP  -2070  961  6391.7-SC2  391.6  TMA  l.Ol  ELI  3607.5  El2  179.1  ALF  5.51 


’launch  date  dec  9 1968  FlICHT  TIME  210.00  ARRIVAL  DATE  JUL  T 1969 

heliocentric  conic  distance  580.536 

RL  147.33  LAL  -.00  La  76.99  VL  27.632  CAL  7.51  AZL  86.60  HCA  263.64  5MA  127.85  ECC  .19978  INC  3.3980  VI  30.241 

RP  108.85  LAP  -3.38  LOP  340.62  VP  37.422  CAP  7.76  AZP  90.38  TAL  146.64  TAP  50.29  RCA  102.31  APO  153.39  V2  34.815 

RC  128.306  CL  18.70  CP  -.23  ZAL  40.93  ZAP  156.34  ETS  .53  ZAE  124.33  ETE  178.89  ZAC  98.68  ETC  166.69  ClP-156.34 

Planetocentric  conic 

C3  25.643  VHL  5.064  OLA  32.40  RAL  30.60  RAO  6568.0  V£L  12.125  PTH  2.17  VHP  5.645  OPA  -1 .45  RAP  5.34  ECC  1 .4220 


LNCH  A7MTM 

LNCH  TIME 

L-I  time 

INJ  Ut 

iNJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

73,55 

0 

5 30 

4003.80 

-70.59 

168.36 

764.34 

64.41 

1 17  34 

3403.8 

-73.86 

160.88 

106.43 

4 

70  13 

3189.71 

-70.57 

ior:90 

764.34 

64.39 

5 13  77 

7589.7 

-73.84 

100.51 

73.55 

0 

3 SO 

4003.80 

-80.59 

166.36 

764.54 

64,41 

1 17  34 

3403.8 

-73.86 

2 60.88 

106.43 

4 

TO  13 

3189.71 

-20.57 

107.98 

764.34 

64.39 

5 13  77 

7589.7 

-73.84 

100.51 

110.00 

6 

5 45 

7865.98 

-78.61 

86.36 

768.01 

70.45 

6 53  79 

7764.0 

-31 .00 

78.17 

110.00 

3 

19  78 

3377.53 

-17.93 

118.06 

759.97 

58.08 

4 15  46 

7777.5 

-17.07 

111 .38 

5IFFERENTIAL  CORRECTIONS 

MID-COURSE  C)(ECUTI0N  ACCURACY 

ORBIT  determination  ACCURACY 

TOC  7.8660 

TRA 

3.8229 

TC3-7.7673  6AU  .7767 

SCT  6481.7  SCR 

413.7  SC3 

575.4 

ST  3589.7 

SR  398.3 

SS 

1568.4 

ROE  .3517 

RRA 

- .0421 

RC3  ,0945 

FAU  .03868 

RRT 

.7971  RRF 

.7855  RTF 

.9882 

CRT  ,8843 

CRS  -.8564 

CST 

-.9983 

FOC  7.5763 

FRA 

3,8819  FC3- 1.3060  BSP  21038 

5C6  6494.8  R73 

-.0044  R13 

.9887 

LSA  3939.7 

MSA  705.8 

SSA 

17.9 

BOE  7.8875 

6RA 

3.8737 

8C3  7.7647  FSP  -1914 

SCI 

6487.0  SC7 

395.1  TNA 

1.07 

ELI  3606.5 

EL7  185.1 

ALF 

5.67 

LAUNCH  DATE  DEC  9 1968  FLICMT  TIME  212.00  ARRIVAL  DATE  JUL  9 1969 


HELiaENTRIC  CONIC  DISTANCE  586.332 


RL  147.33 

LAL 

-.00 

LOL  76.99 

VL  27,614 

CAL  7.09 

Aa  86.60  HCA  266.81 

SNA 

127 

.72 

ECC  .20486 

INC 

3.3961 

VI 

30.741 

RP  108.83 

LAP 

-3.39  LOP  343.B0 

VP  37,415 

CAP  B.24 

ATP  90.19 

TAL  145.82 

TAP 

52 

.64 

RCA  101.55 

APO 

153.88 

V7 

34.871 

RC  130.653 

CL 

18.07 

OP  -.21 

2AL  39.95 

2AP  158.10  ETS  .59 

2AE  123.62  ETE 

170.00 

7AC  100.04 

ETC 

166.71 

CLP 

'158.10 

Planetocentric  conic 

C3  77.773 

VHL 

5.222  OLA  32.10  RAL  31 .75  RAO  6566.1 

VEL  17.197 

PTH  2.19 

VHP 

5. 

918 

OPA  -.86 

RAP 

6.67 

ECC 

1 .4488 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

7 LONG 

74.70 

0 

14  45 

4005.57 

-19.96 

160.17 

266.40 

64.32 

1 

21 

30 

3405.6 

’73.75 

160.74 

105.80 

4 

TO  27 

3218.50 

-19.95 

109.06 

266.39 

64.31 

5 

14 

5 

2618.5 

73.74 

107.43 

74.70 

0 

14  45 

4005.57 

-19.96 

160.17 

266.40 

64,32 

1 

21 

30 

3405.6 

’73.75 

160.74 

105.80 

4 

20  27 

3218.50 

-19.95 

109.06 

266.59 

64.31 

5 

14 

5 

2618.5 

■73.74 

107.43 

110.00 

6 

16  59 

2^58.03 

-28.75 

66.15 

270.39 

70,65 

7 

4 

37 

2258.0 

•31.11 

77.74 

110.00 

3 

17  27 

5414.04 

-11.63 

120.06 

261 .60 

57.63 

4 

14 

16 

2814.0 

•15.87 

113.46 

differential  corrections 

MIO-COURSC  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  7.9316 

TRA 

4.0680 

TC3-2.1431 

BAU  .7820 

SCT  6566.2  SCR 

418.5  SC3 

486.3 

ST  3584,4 

SR 

406.1 

SS 

1571.1 

ROE  .3700 

RRA 

-.0359  *C3  .066T  FAU  .03399 

RRT 

.3122  RRT 

.3072  RTF 

.9877 

CRT  .8815 

CRS 

-.8537 

CST 

-.9984 

FOE  7.3672 

FRA 

3.T583  FC3-1,DT69  BSP  21296 

SCB  6579.5  *23  - 

.0024  R13 

.9877 

LSA  3909.3 

MSA 

709.3 

SSA 

17.9 

BOE  2.9549 

BRA 

4.0681 

BC3  2.1448 

FSP  -1763 

SCI  6567.5  SC2 

597.5  THA 

1.14 

ELI  3602.3 

El2 

190.8 

ALF 

5.77 

456 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


tAUNCH  DATE  DEC  9 19^3 


flight  time  Z14.00 


arrival  cate  JUL  11  1969 


HELIOCENTRIC  CONIC 
RL  147.33  LAL  '.00  LOL  76.99 

RP  iOB.BO  LAP  -3.39  LOP  346.97 

RC  132.909  GL  17.44  GP  -.20 

PLANETOCENTRIC  CONIC 

C3  29.102  VHL  5.395  OLA  31.79  RAL  32.90 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 
74.91  0 24  7 4006.74  -19.30 

105.09  4 20  13  3249.72  -19.29 

74.91  0 24  7 4006.74  -19.30 

105.09  4 20  13  3249.72  -19.29 

110.00  6 20  2 2053.47  -20.05 

110.00  3 1 5 20  3450.90  -10.27 

differential  CORRECTIONS 
TOE  2.9923  TRA  4.3226  TC3-2.O230  BAU  .7900 
ROE  .5006  RRA  -.0204  RC3  .0707  FAU  .02992 

FOE  2.2094  FRA  3.6433  FC3  -.0099  BSP  21623 

BOE  3.0174  BRA  4.3226  BC3  2.0253  FSP  -1635 

CAUNCH  DATE  DEC  9 1960 

HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  27.574 

RP  100.70  LAP  -3.39  LOP  350.14  VP  37.400 

RC  135.313  GL  16.79  GP  -.19  2AL  37.90 


DISTANCE  592.000 

VL  27.594  CAL  0.29  A/L  06.61  MCA  269.90  SNA  127,59 
VP  37.407  GAP  0.74  A7P  90.00  TAL  145.00  TAP  54.90 
7AL  30.96  ZAP  159.70  ETS  .65  ZAC  122.90  ETE  170.00 


RAD  6560.2  VEL  12.267  PTH  2.21 
INJ  LONG  INJ  RT  ASC  INJ  A2MTH 


167.92  260.51  64.24 

111.09  260.50  64.23 

167.92  260.51  64.24 

111.09  260.50  64.23 

05.03  272.03  70.02 

122.06  263.20  57.22 

MID-COURSE  EXECUTION  ACCURACV 
set  6636.3  SCR  422.9  SC3  450.2 
RRT  .3331  RRF  .3293  RTF  .9073 
see  6649.0  R23  -.0000  R13  .9073 

SCI  6637.0  SC2  390.6  THA  1.22 

flight  tine  216.00 


HP  6.205 
INJ  TIME 
1 30  54 
5 14  23 
1 30  54 
5 14  23 
7 15  36 
4 12  59 


ECC  .21037  INC  3.3941  VI  30.241 
RCA  100.75  APO  154,43  V2  34.029 
2AC  101.40  ETC  166.73  ClP-159.70 

OPA  -.23  RAP  7.97  ECC  1.4790 
PO  CST  TIM  INJ  2 la T INJ  2 LONG 

3406.7  -22.61  160.54 

2649.7  -22.59  104.51 

3406.7  -22.61  160.54 

2649.7  -22.59  104.51 

2253.5  -31.19  77.41 

2051.0  -14,52  115.54 

ORBIT  DETERMINATION  ACCURACV 
ST  3567.9  SR  412.9  SS  1455.7 
CRT  .0706  CRS  -.0509  CST  -.9904 
LSA  3069.6  MSA  212.6  SSA  12.0 
ELI  3506.3  El2.  196.2  ALF  5.02 

ARRIVAL  date  JUL  13  1969 


CAL 

GAP 


DISTANCE  597.777 

0.73  A2t  06.61  HCA  273.15  SNA  127.45 
9.26  ATP  09.01  TAL  144.17  TAP  57.32 


PLANETOCENTRIC  CONIC 
C3  31.159  VHL  5.502 

DUk  31.46  fUt.  34.04 

MO  656«.e 

VEL  12,390 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UM6 

INJ  RT  ASC 

75.60 

0 33  57 

4007.32 

-10.61 

167.61 

270.67 

104.32 

4 J9  29 

3203.30 

-10.60 

114.09 

270.66 

75.60 

0 33  97 

4007.32 

-10.61 

167.61 

270.67 

104.32 

4 19  29 

3203,30 

-10.60 

114.09 

270.66 

110.00 

6 30  94 

2090.23 

-20.92 

03.61 

2TS.3J 

110.00 

3 13  43 

3400,46 

-0.00 

124.00 

265.01 

DIFFERENTIAL 

CORRECTIONS 

HID-OOURSE  CXECU 

ECC  .21634  INC  3.3922  VI  30.241 

RCA  99.00  APO  155.03  V2  34.037 

ZAP  16L39  ETS  .71  ZAE  122.30  £TE  170.09  ZAC  102.90  ETC  166.73  ClP-161  .39 

PTH  2.23  WP  6.500  DPA  .42  RAP  9.30  ECC  1.5120 

INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


64.16 

64.16 

64.16 

64.16 

70.93 

56.06 


1 40  44 
5 14  13 
1 40  44 
5 14  13 
7 26  24 
4 11  51 


3407.3 

2603.4 

3407.3 

2603.4 
2250.2 

2000.5 


-21.93 
-21 .92 
-21 .93 
-21.92 
-31 .25 
-13.19 


160.27 

106.75 

160.27 

106.75 

77.17 

117.62 


27.554  CAL 
37.394  GAP 


TOE  3.0536  TRA  4.5935  TC3-1 .0903  BAU  .7913 

RDE  .4070  RRA  -.0194  RC3  .0707  FAU  .02614 

FOE  2.0725  FRA  3.5410  FC3  -.7263  BSP  21916 

BOE  3.0007  BRA  4.9936  BC3  1.0997  FSP  -1510 

LAUNCH  DATE  DEC  9 1960 

HELIOCENTRIC  CONIC 
RL  147.33  LAL  -.00  LOL  76.99  VL 
RP  100.75  LAP  -3.37  LOP  353.32  VP 
RC  137.625  GL  16.14  GP  -.19  ZAL 
PLANETOCENTRIC  CONIC 

C3  33.476  VHL  5.706  OLA  31.12  RAL  35.17 
LNCH  AZMTH  LNCH  TIME  L-I  TJ>C  INJ  LAT 

76.52  0 44  22  4006.00  -17.09 

103.40  4 10  6 3320.01  -17.07 

76.52  0 44  22  4006.00  -17.09 

103.40  4 10  6 3320.01  -17,07 

MO. 00  6 49  34  2040.26  -20.97 

110.00  3 12  4 3526.55  -7.46 

DIFFERENTIAL  CORRECTIONS 
TOE  3.1155  TRA  4.0013  TC 3-1 .7606  BAU  .7920 
ROE  .4275  RRA  -.0069  RC3  .0629  FAU  .02265 
FOE  1.9406  FRA  3.4517  FC3  -.5050  BSP  22174 
BOE  3.1447  BRA  4.0013  BC3  1,7697  FSP  -UlO 

jLAUNCH  DATE  DEC  9 1960 

HELIOCENTRIC  CONIC 

RL  147.33  LAL  -.00  LOL  76.99  VL  27,534 
RP  100.72  lap  -3.34  LOP  356.50  VP  37.307 
RC  139.923  CL  15.40  GP  -.10  ZAL  36,02 
PLANETOCENTRIC  CONIC 

C3  36.093  VHL  6.000  OLA  30.77  RAL  36.29 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

77.44  0 55  25  4004.95  -17,14 

102.56  4 15  57  3359.06  -17.12. 

77.44  0 55  25  4004.95  -17.14 

102.56  4 15  57  3359.06  -17.12 

110.00  704  2047,50  -20.90 

110.00  3 10  29  3565,31  -6.00 

DIFFERENTIAL  CORRECTIONS 
TOE  3.1793  TRA  5.1009  TC3-1 .6352  BAU  .7095 
ROE  .4476  RRA  .0033  RC3  .0555  FAU  .01940 
FOE  1,0372  FRA  3.3729  FC3  -.4633  BSP  22396 
BOE  3.2107  BRA  5,1009  BC3  1.6361  FSP  -1310 


SCT  6690.5  0Gff 

426.6  SC3 

417.5 

ST 

«T  .3554  (W 

.3527  RTF 

.9070 

CRT 

see  6712.1  023 

,0007  RJ3 

.9070 

LSA 

set  6700.2  SC2 

390.7  THA 

1.30 

ELI 

flight  time  210.00 

DISTANCE  603.414 

9.20  AZl  06.61  HCA  276.32  SMA  127.32 
9.01  AZP  09.63  TAL  143.33  TAP  59.65 


37.00  ZAP  162.95  ETS  .77  ZAE  121.04  ETE  170.91 


ORBIT  DETERMINATION  ACCURACT 


ARRIVAL  date  JUL  15  1969 


ECC  .222S3  INC  3.3902  VJ  30.241 
RCA  90.95  APO  155.69  V2  34.046 
ZAC  104.54  ETC  166.72  ClP-162.95 


RAO  6560,3  VEL  12.444  PTH  2-25  VHP  6.020  OPA 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

167.21  272.07  64,10 

116.49  272.06  64.09 

167.21  272.07  64,10 

116.49  272,06  64.09 

05,47  277.04  71.00 

126,11  266.79  56.54 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6752.0  SCR  429,7  SC3  307.6 

RRT  .3700  RRF  .3769  RTF  .9066 

see  6765.7  R23  .0020  R15  .9066 

SCI  6794 .0  SC2  S97 , 5 THA  1 . 39 

flight  TIME  220.00 

DISTANCE  600,904 

CAL  9.T1  AZL  06.61  HCA  279.50  SMA  127.10 

CAP  10.30  AZP  09.44  TAL  142.50  TAP  61.99 

ZAP  164.45  ETS  .03  ZAE  121.33  ETE  170.93 

RAO  6560.4  VEL  12.540  PTH  2.27  VHP  7.160 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
166.60  275.11  64.05  22  10 

119.10  275.10  64.04  5 11  97 

166.60  275.11  64.05  2 2 10 

119.10  279. JO  64.04  5 IJ  97 

05.42  200.42  7J.03  7 47  31 

120.16  260.61  56.20  4 9 54 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6790./  0CR  432.0  SC3  360.4 

RRT  .4032  RRP  .4019  RTF  .9064 

see  6012.4  R23  .0032  R13  .9064 

SCI  6000.9  SC2  395.2  THA  1.47 


J.09  RAP  10.05  ECC  1 .9509 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 51  9 

3406.0 

-21 .23 

159.90 

5 13  26 

2720.0 

-21.21 

109.19 

1 5 1 9 

3406.0 

-21.23 

159.90 

5 13  26 

2720 .0 

-21.21 

109.19 

7 37  3 

2240.3 

-31 .20 

77,03 

4 10  50 

2926.6 

-11.01 

119.71 

ORBIT  determination  ACCURACY 
ST  3520.2  SR  423,3  SS  1340,0 
CRT  .0720  CRS  -.0497  CST  -.9905 
LSA  3704.0  MSA  210.9  SSA  12.6 

ELI  3539.6  El2  209.5  ALF  6.01 

ARRIVAL  DATE  JUL  17  1969 


ECC  .22907  INC  3.3002  Vl  30.241 

RCA  97.95  APO  196.42  V2  34.095 

ZAC  106.15  ETC  166.70  ClP-164.45 

OPA  1.79  RAP  12.37  ECC  1.9940 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3405.0  -20.49  159.42 

2759.9  -20.47  111.04 

3405.0  -20.49  159.42 

2759.9  -20.47  III. 04 

2247.5  -31.29  76.90 

2965.3  -10.39  121.02 

ORBIT  DETERMINATION  ACCURACV 
ST  3490.3  SR  426.9  SS  1200.9 

CRT  .0699  CRS  -.0432  CST  -.9906 

LSA  3730.6  MSA  220.0  SSA  12.5 

ELI  3910.1  EL2  209.4  AlF  6.09 


457 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  » 


uuNCH  oATr  oec  to  t9e$ 


Flight  timc  to.oo 


AiWIVAt  DAIZ  ns  Ja  1969 


heliocentric  conic 

ff\.  147. 3J  LAL  -.00  LOL 

RF  107,50  LAP  LOP  I 

RC  7$, 802  CL  5.^4  OP 
plaictocentric  conic 

C3  ^75.455  VHL  16.997  OLA 


DISTANCE  135.019 

7a.00  VL  16. aao  gal  2*.5i  A7L  66.49  HCA  40.15  SNA  57.49  ICC  .74755  INC  5.5096  VI  90.744 

15.10  VP  30.559  CAP  -47.01  ATP  57.37  TAL  170.51  TAP  710.96  RCA  77.06  APO  157.97  V7  35.793 

.17  TAL  64.75  TAP  37-76  CT5  179.75  TA£  136.07  CTE  157.73  TAC  65.79  ETC  163.49  CLP  37.79 

5.44  RAL  11.45  RAO  6571.6  VEt  19.919  PTH  3.13  VHP  76.677  OPA  -14.75  RAP  333.60  ECC  5.5333 


LNCH  ATNTH 

LNCH  TINE 

L-I  TINE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ  ATNTH 

INJ  TINE 

PO 

CST  TIN 

INJ  7 LAT 

INJ 

7 LONG 

90.00 

5 47  55 

3047.97 

-77.77 

99.55 

775.76 

53.97 

6 35  35 

7443.0 

-75. 77 

90.97 

90.00 

19  53  79 

5157.45 

75.57 

730.75 

769.51 

77,79 

71  19  76 

4557.5 

73.57 

777.19 

100.00 

7 13  71 

7767.47 

-79.35 

79.45 

775.46 

54 ,07 

7 59  79 

7167,4 

79.56 

70.71 

100 .do 

71  10  44 

4905.74 

77.17 

711.55 

zaa.Ao 

76;^ 

^37  37 

4305.7 

75.05 

703.36 

110.00 

5 30  56 

7574 .65 

-33.76 

61.57 

775.99 

54.31 

9 13  0 

1974.7 

-34.15 

57.35 

110.00 

77  9 39 

4775.77 

31.43 

196.35 

765.70 

75.51 

73  75  73 

4173.5 

79.16 

157.55 

differential  CORRECTIONS 

MIO'COUtSE  CXEOmON  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5170 

TRA-1 .9577 

TC3  -.1141 

BAU  .4779 

9CT 

tyt.i  aut 

451 .9  SG3 

76.4 

ST 

349.0 

SR 

405.7 

SS 

540.9 

roe-1.1713 

RRA  .5651 

RC3  -.0175  FAU  .01156 

RRT  -.0157  RRF 

.0265  RTF  - 

.6753 

CRT  .7055  CRS 

.7575 

CST 

.9972 

FOE  .3711 

FRA  .7107 

FC3  -.0373 

BSP  1595 

see 

951.7  RTS 

-.0003  R13 

.6753 

LSA  595.6 

MSA 

773.9 

SSA 

13.9 

BOE  1.4757 

BRA  7.0617 

6C3  .1145 

FSP  -53 

SCI 

537.J  SG7 

45i.a  THA  179.19 

ELI 

495.0  EL7 

707.0 

alf 

51  .30 

^LAUNCH  DATE  OEC  10  1965 


FLIGHT  TIPC  77.00 


ARRIVAL  DATE  FCO  70  1969 


HELIOCENTRIC  CONIC 


DISTANCE  135.711 


RL  147.31 

LAL 

-.00 

LOL  75.00  VL  17.677 

GAL  75.44 

ATL  56.51 

HCA 

43.40 

SNA  59.00 

ECC  .77077 

INC  3.4934  VI  30.744 

RP  107.49 

LAP 

7,40 

LOP  171.35 

VP  31.777  GAP  -44,55 

ATP  57,46 

TAL 

169.94 

TAP  713.34 

RCA  74 .55 

APO  153.15  V7  35.755 

RC  76.644 

GL 

3.56 

GP  .17  TAL  67.95 

TAP  30.77 

CTS  ir».S6  ZAC 

136.16 

ETE  155.70  TAC  67.45 

ETC  163.75  CLP  30.72 

PLANETOCENTRIC  CONIC 

, 

C3  751 .917 

VML 

15.577 

DlA  9.73  RAL  17.57  RAO  657|  .5 

VEL  19.319 

PTH 

3.10 

WP  75.675 

OPA  -13.69 

RAP  335.76  ECC  5.1455 

LNCH  ATNTH 

LNCH  TINE 

L-I  TIKE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TINE 

PO  CST  TIN 

INJ  7 LAT  INJ  7 LONG 

90.00 

5 

45  55 

3056.99 

-77.61 

100.56 

775.53 

53.47 

6 36  57 

7457.0 

-25.73 

91  .95 

90.00 

20 

4 4 

5170.17 

74.94 

777.70 

769.77 

76.13 

71  79  74 

4570.1 

77.75 

719.70 

200.00 

7 

II  47 

7750.07 

-79.76 

50.40 

779.05 

53.59 

7 58  7 

2190.1 

-79.54 

72  .65 

100.00 

71 

20  53 

4577.77 

76.54 

209.03 

769.75 

75.77 

77  47  6 

4777.3 

74.37 

700.94 

110.00 

5 

30  19 

7554.37 

-53.70 

67.37 

779.67 

53.55 

9 17  33 

1934.3 

-34.15 

53.10 

110.00 

27 

15  51 

4690.79 

30.55 

193.96 

767.97 

74.50 

73  37  7 

4090.5 

75.47 

155.60 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9375  TRA-7.1146  TC3  -.1403 
ROC-1.1315  RRA  .5444  RC3  -.0141 

FOE  .3993  FRA  .7495  FC3  -.0390 

0OE  1.4665  ORA  7.1536  8C3  .1410 

‘LAUNCH  DATE  DEC  10  1965 

^UOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  75.00 

RP  107.45  LAP  2.53  LOP  174.60 

RC  74.503  GL  3.59  CP  .17 

PLANETOCENTRIC  CONIC 
C3  230.361  VHL  15.175  OLA  10.01 
LNCH  TINE  L-I  tine 
5 43  43  3070.01 

70  14  70  5057.35 

7 10  1 7791.70 

71  30  44  4535.97 

5 79  30  7547.96 

77  77  44  4657.43 


LNCH  A7NTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 


NID-COURSe  ERECOTJON  ACCURACY 
am  .4749  SOT  953.5  SCR  456.7  SG3  75.5 

FAU  .01134  RRT  .0079  RRF  .0050  RTF  -.6459 

5SP  507  see  1057.9  R73  .0146  R13  -.6455 

FSP  '30  SGI  993.9  SG7  456.7  THA  .75 


flight  tine  74.00 
DISTANCE  144.457 

CAL  77.39  ATL  56.57  HCA  46.65  SNA  90.53 

GAP  -47.55  ATP  57.61  TAL  169.09  TAP  715.74 

TAP  79.71  ETS  179.45  7AE  136.39  ETE  155.69 

RAO  6571,3  VEL  15.753  PTH  3,06  VHP  74.653 

INJ  LONG  INJ  RT  ASC  INJ  ATNTH  INJ  TINE 


0R5IT  determination  ACCURACY 


VL  15,377 
VP  31 .679 
TAL  61.74 

RAL  13.53 
INJ  LAT 
-77.51 
74.79 
-79.17 
75.90 
-33,63 
30.77 


ST 

409.2  SR 

417.9 

SS 

367.5 

CRT 

,7373  CRS 

.7575 

CST 

-9949 

LSA 

645.1  NSA 

779.4 

SSA 

14.9 

ELI 

540.9  El7 

717.6 

ALF 

45.37 

ARRIVAL 

DATE 

FEB 

77  1965 

ECC 

.69350  INC 

3.4526 

VI 

30.744 

RCA 

77.77  APO 

153.34 

V2 

35.257 

TAC 

69.17  ETC 

164.06 

CLP 

79.71 

OPA 

-13.07  RAP 

336.93 

ECC 

4.7917 

PO  CST  TIN  INJ 

7 LAT 

INJ 

7 LONG 

101.50 

775.13 

5r.76 

706.57 

67.90 

191.56 


779.77 

769.56 

779.50 

769.05 

750.17 

767.66 


53.01 

74.99 

55.15 

74.54 

53.49 

73.71 


6 34  53 
71  39  3 

7 56  37 
77  51  70 

9 11  53 
73  45  71 


7470.0 

4457.4 
7191.7 
4735.9 

1943.0 

4057.4 


-75.19 

77.00 

-79.51 

73.53 

-34.17 

77.63 


97.90 

717.71 

77.51 

195.53 

53.75 

153.35 


NID-COORSC  EXECUTION  ACCURACY 


GROIT  DETERMINATION  ACCURACY 


TOE 

-.7979  TRA-1,9906  TC3 

-.1759  BAU 

.39C» 

SCT 

905.0  SCR 

461.7  9C3 

30.6 

ST 

375.5  SR 

427.9 

SS 

371  .0 

ROE- 

-1.0957  RRA  .5194  RC3 

-.0167  FAU 

.01716 

RRT 

-.0204  RRF 

.0157  RTF 

-.6664 

CRT 

.7013  CRS 

.7535 

CST 

.9909 

FOE 

.3959  fra  .7605  FC3 

-.0457  BSP 

7617 

see 

1015.9  R73 

.0077  R15 

.6664 

LSA 

637.7  MSA 

736.0 

SSA 

14.3 

BOE 

1.3554  BRA  7.0577  6C3 

.1769  FSP 

-69 

SGI 

905.0  SC7 

461.5  THA 

179.19 

ELI 

570.6  EL7 

716.6 

alf 

49.03 

LAUNCH 

DATE  DEC  10  1965 

FLIGHT  TIKE 

76.00 

ARRIVAL 

DATE 

FEB 

74  1969 

HELIOCENTRIC  CONIC 


DISTANCE  150.350 


RL  147.31 

LAL  -.00  LOL  70.00  VL  10.953 

GAL  71.40 

ATL  56.53  HCA 

49.59 

SNA  97.07  ECC  .66776 

INC  3.4779 

VI 

30.744 

RP  107.45 

LAP  7.66 

LOP  177.55 

VP  37.064 

GAP  '40.93 

ATP  57.76 

TAL 

165.75 

TAP  215.14 

RCA  30.63 

APO  153.50 

V2 

35.755 

RC  77,351 

GL  4.73 

GP  .13  TAL  60.55 

TAP  77.73 

ETS  179.60  TAE 

136.77 

ETE  189.71 

TAC  70 .52 

ETC  164.33 

CLP 

27.73 

PLANETOCENTRIC  CONIC 

C3  710.575 

VHL  24.570  DLA  10.78  RAL  14.50  RAO  6571.7 

VEL  15.275 

PTH 

3.07 

VHP  73.717 

OPA  -17-44 

RAP  355.61 

ECC 

4.4697 

LNCH  ATNTH 

LNCH  TIME 

L-I  TINE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TINE 

PO  CST  TIN 

INJ  7 LAT 

INJ 

2 LONG 

90.00 

5 41  20 

3057.35 

-27.40 

107.39 

779.67 

57.55 

6 37  47 

7457.4 

-25.15 

93.50 

90.00 

20  24  29 

3044.17 

73.60 

777.34 

769.36 

73.57 

72  45  37 

4444.1 

71.16 

214.72 

100.00 

7 9 4 

^07.66 

-79.05 

57.06 

779.56 

57.73 

7 54  46 

2707.7 

-79.75 

73.37 

100.00 

21  40  75 

47^.07 

75.71 

204.00 

765.53 

73.35 

73  0 74 

4199.1 

77.69 

196.11 

110.00 

5 25  31 

7550.59 

-33.57 

63.59 

750.51 

53.13 

9 11  7 

1950.9 

-34.25 

54.40 

110.00 

77  36  77 

4673.61 

79.53 

159.17 

267.37 

71.95 

73  53  31 

4073.6 

26.75 

151.06 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR0IT  DETERMINATION  ACCURACY 


TOC 

-.5049  TRA-7.0076 

TC3 

-.1339  BAU 

.3510 

SGT 

950.0  SCR 

465.5 

SG3 

J3.3 

ST 

399.3 

SR 

471.6 

SS 

357.9 

ROe-1.0577  RRA  .4964 

RC3 

-.0151  FAU 

.01777 

RRT 

-.0177  RRF 

•DIM  RTF 

-.6041 

CRT 

.7011 

CRS 

.7545 

CST 

.9907 

FOE 

.4149  FRA  .7575 

FC3 

-.0504  BSP 

7669 

SG6 

1057.9  R73 

.0071 

R13 

.6041 

LSA 

655.1 

NSA 

741.5 

SSA 

24.5 

BOE 

1.3759  BRA  7.0651 

BC3 

.1352  FSP 

-74 

SC] 

950.0  SC7 

465.5 

THA 

179.35 

ELI 

535.7  EL7 

774.1 

ALF 

47.77 

455 


JPL  TM  33. 99 


EARTH-VENUS  trajectories  (VOL.  4.  1968. 69) 


LAUI4CH  DATE  DEC  10  1968 


VLlWT  time  78.00 


ARRIVAL  date  ftB  ZS  1969 


heliocentric  conic 
RL  147,31  LAL  - .00  LOL  78.00 

RP  107.48  LAP  2.77  LOP  131.10 

RC  70.281  CL  4.58  CP  .13 

planetocentric  conic 


90.00  5 38  < 

90.00  20  34  1 

100.00  7 5 I 

100.00  21  49  ! 

110.00  8 27  1 

110.00  22  44  ( 

OIFFERENTIAL  CORRECTIONS 
TOE  -.8079  TRA-2.D2D5  TC3  -.1415 
ROE-1.0198  RRA  .4733  RC3  -.0203 
FOE  .4310  FRA  .8152  FC3  -.0557 
BOE  1.3010  0RA  2.0752  6C3  .1429 

LAUNCH  DATE  DEC  10  1968 


DISTANCE  156.368 

VL  19.598  CAL  20.46  A7L  86.54  MCA  53.14  SNA  93.61  ECC  .64118  INC  3.4642  VI  30.244 

VP  32.433  CAP  -39.11  A/P  87.92  TAL  167.42  TAP  220.56  RCA  33.59  APO  153.63  V2  35.259 

7Al  59.47  7AP  26.26  ETS  179.73  7AE  137.13  ETE  189.76  7AC  72.54  ETC  164.58  ClP  26.26 

RAL  15.42  RAO  6571  .1  VEL  17.730  PTH  2.99  VHP  22.81/  OPA  -11.79  RAP  340.31  ECC  4.1767 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

3094 .03 

-27.30 

103.22 

279.85 

82.17 

5005.32 

22.84 

219.95 

269.09 

72.79 

2812,87 

-28.99 

82.80 

280.11 

82.35 

4761.71 

24.46 

201.48 

268.53 

72.26 

2558.02 

-33.51 

64.14 

280.80 

82.81 

4589.33 

28.79 

186.78 

266.91 

70.72 

INJ  time 

PO  csr  TIM 

INJ  2 LAT 

INJ  2 LONC 

6 30  18 

2494  .0 

-28.10 

94.65 

21  57  49 

4405.3 

20.27 

212.22 

7 52  47 

2212.9 

-29.74 

74.08 

23  9 16 

4161 .7 

21 .80 

193.69 

9 9 59 

1958.0 

-34.14 

54.96 

24  1 26 

3989.3 

25.89 

178.80 

BMJ  .3688 
FAU  .01241 
BSP  2810 
FSP  -81 


MJO-COURSC  EXECUTION  ACCURACV 
SOT  994.4  SCR  468.7  SC3  36.0 
.0119  RTF  -.7011 
.0020  R13  .7011 


ORBIT  DETERMINATION  ACCURACV 


RRT  -.0154  RRF 

see  1099.3  R23 
SOI  994.4  SC2 


468.7  TNA  179.46 


FlICHT  TIME  BO.OO 


DISTANCE  162.447 
19.57  A/L  86.54  HCA  56.39  SNA 


HELIOCENTRIC  CONIC 

RL  147.31  LAL  -.00  LOL  78.00  VL  20.175  CAL 

RP  107.48  LAP  2.88  LOP  134.35  VP  32.784  CAP  -37.37  A/P  88.09  TAL 

RC  68.209  CL  4.94  CP  .13  /AL  58.4/  ZAP  24.81  ETS  179.87  /AC 

PLANETOCENTRIC  CONIC 

RAL  16.29  RAO  657D.9  VEL  17.266  PTH 


90.00  5 35  55 

90.00  20  44  9 

100.00  73  33 

100.00  21  59  12 

110.00  8 26  0 

110.00  22  53  15 

differential  CORRECTIONS 
TOE  -.8116  TRA-2.0327  TC3  -.1490 
ROE  -.9820  RRA  .4301  RC3  -.0225 
FOE  .4476  FRA  .8432  FC3  -.0616 
BOE  1.2739  BRA  2.0B20  BC3  .1507 

LAUNCH  DATE  DEC  10  1968 


2.95  WP  21.937 
INJ  TIME 

6 27  40 

22  6 55 

7 50  35 

23  IT  56 

9 8 44 

24  9 9 

MIO-COURSC  EXECUTION  ACCURACV 


L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

3104.98 

'27.20 

104.01 

279.98 

81.79 

4965.94 

22.02 

217.35 

268.77 

71.73 

2822.35 

-28.90 

83.50 

280.25 

82.00 

4723.80 

23.65 

198.96 

268.16 

71.17 

2564.38 

-33.45 

64.63 

280.97 

82.53 

4554.55 

27.96 

184.40 

266.46 

69.51 

ST 

419.8 

SR 

4/4.8 

CRT 

.7003 

CRS 

.7859 

LSA 

677.9 

MSA 

246.6 

ELI 

550.7 

EL2 

231  .2 

ARRIVAL 

DATE 

ECC 

.61565 

INC 

3.4561 

RCA 

36.57 

APO 

153.73 

/AC 

74.28 

ETC 

164.82 

OPA 

-11.12 

RAP 

342.01 

PO  CST  TIM 

INJ 

1 2 LAT 

FEB  28  1969 


VI 


30.244 

35.259 

24.81 


2505.0 

4565.9 

2222.4 
4125.8 

1964.4 

3954.5 


-28.05 

19.32 

-29.70 

20.86 

-34.12 

24.94 


95.45 
209.72 

74.78 

191.27 

55.45 
176.55 


ORBIT  DETEIWINATION  ACCURACY 


6AU  .3562 
FAU  .0125B 
BSP  2953 
FSP  -89 


$CT  1040.7  SCR 

471 .2  SC3 

38.9 

ST 

441.3  SR 

4/7.3 

ss 

422.4 

ART  -.0127  RRT 

.0096  RTF 

-.7175 

CRT 

.6999  CRS 

.7871 

CST 

.9902 

see  1142.4  R29 

.0019  R13 

,7J75 

LSA 

701 .7  MSA 

251.3 

5SA 

14.9 

SCI  1040.T  SC2 

471.2  TMA 

179.58 

ELI 

566.4  El2 

237.8 

alf 

43.68 

flight  tire 

82.00 

ARRIVAL 

DATE 

MAR 

2 1969 

HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  78.00 

RP  107.48  LAP  2.98  LOP  137,60 

RC  66.167  CL  5.32  CP  .M 

PLANETOCENTRIC  CONIC 
C3  161.977  VHL  12.727  OlA  13-02  RAL 


VL  20,715  CAL 
VP  33,118  CAP 
/AL  57.42  ZAP 


DISTANCE  168.609 

18.72  A7L  86.55  HCA  39.64  SMA  96,68 
-35.71  A/P  88.26  TAL  165.82  TAP  225.45 
23.37  ETS  180.00  7AE  138.26  ETE  190.97 


ECC  .59075  INC  3.4485  VI  30.244 
RCA  39.57  APO  153.79  V2  35.257 
7AC  76.03  ETC  165,05  ClP  23.37 


LNCH  A/MTH 

LNCH  TI>C 

L-I  time 

INJ  LAT 

INJ  LONC 

90.00 

5 32  52 

3115.29 

-27.09 

104.75 

90.00 

20  53  44 

4925.94 

21.14 

214.75 

100.00 

7 0 58 

2831.15 

'28.81 

84.14 

100.00 

22  a 19 

4685.32 

22,78 

196.43 

110.00 

8 24  26 

2569.98 

-33.40 

65.06 

110.00 

23  1 20 

4519.25 

27.12 

182.01 

17.11  RAO  6570.8  VEL  16.832  PTH  2.91 
INJ  RT  ASC  INJ  A2MTN 


VHP  21.090  OPA  -10.44  RAP  343.72  ECC  3.6657 


OIFFERENTIAL  CORRECTIONS 
TOE  -.8136  TRA-2.04J9  TC3  -.1559  BAU  .3420 

ROE  -.9443  RRA  .4270  RC3  -.0250  FAU  .01/79 

FOE  .4647  FRA  .8716  FC3  -.0683  BSP  3150 

BOE  1.2464  BRA  2.0861  BC3  .1579  FSP  -97 


LAUNCH  DATE  DEC  10  1968 


279.99  81,43 

268.40  70.71 

280.28  81.67 

267.78  70.11 

281.04  82.28 

265.96  68.34 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1087.2  SCM  473.0  SC3  42.0 

RRT  -.0101  mtF  .0070  RTF  -.7334 

see  S1B5.6  R23  .0021  R13  .7334 

SC]  10B7.2  SC2  473.0  THA  179.69 

FLICHT  TIME  B4.00 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6 24  47 

2515.3 

-28 .00 

96.20 

22  15  50 

4325.9 

18.32 

207.21 

7 48  9 

2231.1 

-29.66 

75.43 

25  26  24 

4085.3 

19.86 

188.85 

9 7 16 

1970.0 

-34.11 

55.89 

24  16  39 

3919.2 

23.93 

174.30 

ORBIT  DETERMINATION  ACCURACY 


ST 

463.0  SR 

429.2 

SS 

440.3 

CRT 

.6992  CRS 

.7884 

CST 

.9899 

LSA 

7/5.9  MSA 

255.5 

SSA 

15.0 

Eli 

582.3  EL2 

244.0 

alf 

4J  .90 

HELIOCENTRIC  CONIC 


RL 

147 

.31 

LAL 

-.00 

RP 

107 

.49 

LAP 

3.06 

RC 

64. 

161 

CL 

5.71 

.15 

Planetocentric  conic 
C3  148.452  VHL  12.184  DLA  13.75 

lnch  a/mth  lnch  time  l-i  time 

5 29  34  3125.01 

21  3 9 

6 58  9 


DISTANCE  174.849 

.00  LOL  78,00  VL  21.222  CAL  17.90  A/t  86.56  HCA  62.89  SMA  98.20 

VP  33.436  CAP  -34,13  A/P  88.45  TAL  165.04  TAP  2/7,93 

/AL  56.48  ZAP  21.96  ETS  180.15  ZAC  138.99  ETE  191.64 


ARRIVAL  DATE  MAR  4 1969 


ECC  .56651  INC  3.4415  VI  30.244 

RCA  42.57  APO  153.83  V/  35.256 

/AC  77.80  ETC  165.26  ClP  21.95 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4885.29 
2839.31 
22  1 7 15  4646.22 

8 22  40  2574.88 


Z3  9 14  4483.41 

differential  CORRECTIONS 
TOC  -.8181  TRA-2.0525  TC3  -.1633 
ROE  -.9069  RRA  .4040  RC3  -.0277 
FOE  .4828  FRA  .9009  FC3  -.0758 
BOE  1.2214  BRA  2.0916  BC3  .1656 


RAL  17.B8  I 
INJ  LAT 
-26.99 
20.21 
-28.73 
21.85 
-33.36 
26.19 

BAU  .3267 
FAU  .01301 
BSP  3297 
FSP  -106 


INJ  long 
105.44 
212.13 
B4.73 
193.89 
65.43 
179.64 


VEL  16.425 

PtH  2.87 

VHP  20.270  OPA  -9.74 

RAP  345.44 

ECC  3.4431 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

279.90 

81.10 

6 21  39 

2525.0 

-27.95 

96.90 

267.98 

69. T3 

22  24  35 

4285.3 

17.27 

204.69 

280.20 

81.37 

7 45  29 

2239.3 

-29.63 

76.04 

267.32 

69.08 

23  34  41 

4046.2 

18.81 

186.4/ 

280.99 

82.06 

9 5 35 

1974.9 

-34.10 

56.27 

265.41 

67.21 

24  23  58 

5883.4 

22.88 

172.05 

SCT  1137.4  SCR 
RRT  -.0065  RRF 
sea  1232.2  R23 
SCI  1137.4  SC2 


474.0  SC3  45.4 
.0039  RTF  -.74B5 
.0020  R15  .7485 

474.0  THA  179.81 


ORBIT  DETERMINATION  ACCURACY 


ST 

486.8  SR 

430.5 

SS 

459.0 

CRT 

.6995  CRS 

.7899 

CST 

.9897 

LSA 

752.1  MSA 

259.2 

SSA 

15.2 

ELI 

600.0  El2 

249.6 

alf 

40.00 

459 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  DATE  OCC  10  1968 


rtlOHT  TIME  86.00 


ARRIVAL  DATE  HAR  6 1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  78.00 

RP  107.50  LAP  3.14  LOP  144.10 

RC  62.196  OL  6.11  CP  .15 

PLANE TOCENTRIC  CONIC 
C3  136.098  VHL  11.666  OLA  14.48 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  5 26  0 3134.19 

90.00  21  12  26  4843.95 

100.00  6 55  6 2846.87 

100.00  22  26  2 4606.50 

110.00  8 20  40  2579.11 

110.00  23  16  57  4447.03 

OirrERENTIAL  CORRECTIONS 


VL  21.698 
VP  33.737 
7AL  55.59 

RAL  18.60 
INJ  UAT 
'26.89 

19.21 
'28.65 

20.87 

'33.32 

25.21 


DISTANCE  181.161 

CAL  17.12  A7t  86.57  HCA  66.13  SNA  99.71  ECC  .54299  INC  3.4349  VI  30.244 

CAP  '32.61  ATP  88.61  TAL  164.29  TAP  230.42  RCA  45.57  APO  153.85  V2  35.253 

TAP  20.55  ETS  180.30  TAE  139.82  ETE  192.36  TAC  79.58  ETC  165.46  CLP  20.55 


RAO  6570.5  V€L  16.045  PTH  2.83  VHP  19.476 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  '9.02  RAP  347.16  ECC  3.2398 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


106.09 

209.51 

85.28 

191.36 

65.76 

177,27 


279.70 

267.51 

280.01 

266.82 

280.83 

264.82 


80.78 

68.79 

81.09 

68.10 
81.87 
66.11 


6 18  14 

22  33  10 

7 42  33 

23  42  49 
9 3 39 

24  31  4 


2534.2 

4244.0 
2246.9 
4006.5 

1979.1 
3847.0 


'27.89 

16.16 

'29.59 

17.71 

'34.08 

21.77 


97.57 

202.16 

76.60 
183.98 

56.60 
169.81 


MIO-COURSC  EXECUTION  ACCURACV 


0R8IT  determination  ACCURACV 


TOE  -.8208  TRA'2.0594 

TC3 

-.1698  6AU 

.3139 

SCT  1187.7  SCR 

474.3 

SC3 

49.1 

ST 

510.7  SR 

431  .1 

SS 

478.2 

ROE  -.8698  RRA  .3812 

RC3 

-.0305  FAU 

.01327 

RRT  -.0028  RRF 

.0004 

RTF 

-.7630 

CRT 

,6996  CRS 

.7916 

CST 

.9894 

FOE  .5014  FRA  .9308 

FC3 

-.0844  esp 

3498 

see  1278.9  R23 

.0021 

R13 

.7630 

LSA 

778.6  MSA 

262.3 

SSA 

15.3 

0OE  1 .1959  0RA  2.0944 

8C3 

.1725  FSP 

'117 

SCI  1187.7  SC2 

474.3 

THA 

179.92 

ELI 

618.0  EL2 

254.6 

ALF 

38.16 

LAUNCH  DATE  DEC  10  I960 

flight  TIlC 

88.00 

ARRIVAL 

DATE 

HAR 

8 1969 

HELIOCENTRIC  CONIC 


OISTANCE  187,538 


RL 

147.31 

LAL 

'.00 

LOL 

78.00 

VL 

22.143 

CAL 

16.37 

AfL 

M.S7 

Ha 

69.38  SNA  101.19  ECC 

.52022 

INC 

3.4286 

VI 

30.244 

RP 

107.51 

LAP 

3.2J 

LOP 

147.35 

VP 

34.022 

CAP 

'31.16 

ATP 

te.79 

tal 

163.57  TAP  232.95 

RCA 

48.55 

APO 

153.83 

V2 

35.250 

RC 

60.278 

CL 

6.53 

CP 

.16 

TAL 

54.76 

TAP 

19.15 

ETS  180.46 

TAC 

140.78  ETE  193.14 

TAC 

81.37 

ETC 

165.64 

CLP 

19.15 

Planetocentric  conic 

C3 

124.811 

VHL 

1I.1T2 

OLA 

15.19 

RAL 

19.26 

RAO  6570.3 

VEL 

15.689 

PTH 

2.79  WP  18.707 

OPA 

'8.30 

RAP 

348.88 

ECC 

3.0541 

LNCH  ATMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 22  10 

3142.91 

'26.80 

1(76.71 

279.59 

80.49 

6 14  33 

2^.9 

'27.84 

98.20 

90.00 

21  21  35 

4801.90 

18.15 

206.88 

267.00 

67.89 

22  41  37 

4201.9 

15.00 

199-62 

100.00 

6 51  47 

2853.91 

'28.58 

89.79 

279.72 

80.83 

7 39  21 

2253.9 

'29.55 

77.12 

100.00 

22  34  40 

4566.13 

19.82 

188.81 

266.27 

67.15 

23  50  46 

3966.1 

16.55 

181  .54 

110.00 

8 18  27 

2582.71 

'33.28 

66.03 

280.56 

81.71 

9 1 30 

1982.7 

'34.07 

56.88 

110.00 

23  24  28 

4410.09 

24.17 

174.90 

264.19 

65.06 

24  37  59 

3810.1 

20.61 

167.57 

differential 

CORRECTIONS 

MIO'COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  '.8234  TRA-2.0647  TC3  '.1758  8AU  .2986 
ROE  -.8330  RRA  .3587  RC3  -.0336  PAU  .01356 
FOE  .5210  FRA  .9616  FC3  -.0941  0SP  3715 
eOE  1.1715  0RA  2.0956  0C3  .1789  FSP  -128 


9CT  1239.5  SCR  473.8  SC3  53.0  _ ^ 535.5  SR  431 .0  SS  498.0 

RRT  ,0012  ««F  -.0035  RTF  -.7768  CRT  .7001  CRS  .7934  CST  .9891 

see  1527.0  R23  -.0023  R13  -.7768  LSA  806.4  MSA  264.8  SSA  15.5 

SCI  1239.5  SC2  473.8  THA  .03  ELI  636.9  El2  258.8  ALF  36.32 


LAUNCH  DATE  DEC  10  1968 


flight  TIME  90.00 


ARRIVAL  date  HAR  10  1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  - .00  LOL 

RP  107.52  LAP  5-27  LOP  1 

RC  58.412  Cl  6.96  CP 

planetocentric  conic 
C3  114.498  VHL  10.700  OLA 


LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


LNCH  TIME 

5 18  2 

21  30  37 

6 48  11 

22  43  9 

8 16  0 

23  31  50 


L-I 

3151 

4759 

2860 

4525 

2585 

4372 


78.00 

50.60 

.16 

15.90 

TIME 

.24 

.12 

.50 

.09 

.75 

.61 


VL  22.561 
VP  34.291 
TAl  53.98 

RAL  19.88 
INJ  LAT 
'26.70 
17,04 
'28.50 
18.71 
'33.25 
23.08 


DISTANCE  193.976 

CAL  15.65  ATL  86.58  Ha  72.62  SHA  102.65  ECC  .49823  INC  3.4226  Vi  30.244 

CAP  '29.77  ATP  88.98  TAL  162.87  TAP  235.49  RCA  51.51  APO  153.80  V2  35.246 

Tap  17,76  ETS  180.63  TAE  141.86  ET£  194.00  TAC  83.17  ETC  165.81  CLP  17.76 


RAO  6570.2  VEL  15.357  PTH  2.75  VHP  17.962 
INJ  LONC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  '7.56  RAP  350.60  ECC  2.8843 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONC 


107.30 

204.23 

86.26 

186.27 

66.26 

172.54 


278.98 

266.44 

279.33 

265.68 

280.19 

263.52 


80.21 

67.03 

80.59 

66.26 

81.58 

64.05 


6 10  33 

22  49  56 

7 35  52 

23  58  34 

8 59  6 

24  44  42 


2551.2 

4159.1 

2260.5 

3925.1 
1985.7 

3772.6 


'27,78 

13.78 

'29.51 

15.35 

'34.06 

19.40 


98.80 

197.07 

77.60 

179.09 

57.12 

165.33 


differential  CORRECTIONS 


MIO'COURSE  EXECUTION  ACCURACV 


0R6IT  DETERMINATION  ACCURACV 


TOE 

'.0291  TRA* 

-2.0712 

TC3 

-.1822 

BAU 

.2845 

SCT  I29i.7  SGA  472.5 

SC3 

57.4 

ST 

563.0  SR 

430. 3 

SS 

519.1 

ROC 

'.7966  RRA 

.3364 

RC3 

-.0368 

FAU 

.01387 

ART  .0067  Wr  -.0061 

RTF  - 

.7897 

CRT 

.7017  CRS 

.7956 

CST 

.9890 

FOE 

.5422  FRA 

.9937 

FC3 

-.1049 

BSP 

3870 

see  1379.1  R23  -.0020  R13  - 

.7898 

LSA 

836.8  MSA 

266.6 

SSA 

15.6 

BOE 

1.1498  0RA 

2.0983 

8C3 

.1858 

FSP 

'140 

SCI  1295.7  SC2  472.5 

THA 

.16 

ELI 

658.3  EL2 

262.1 

ALF 

34.40 

LAUNCH  DATE  DEC  10  1968 

FLIGHT  TtiC  92.00 

ARRIVAL 

DATE 

HAR 

12  1969 

HELIOCENTRIC  CONIC 

DISTANCE  200.469 

RL 

147.31  LAL 

-.00 

LOL 

78.00 

VL 

22.953 

GAL 

14.96  ATL  86.58  Ha 

75.07  SM4  104.09 

ECC 

.47704  INC 

3.4168 

VI 

30-244 

RP 

107.53  LAP 

3.31 

LOP 

153.85 

VP 

34.545 

CAP 

-28.43  ATP  89.16  TAL  162.20 

TAP  238.07 

RCA 

54.43  APO 

153.74 

V2 

35.241 

RC  56.605  Cl  7.41  CP 
Planetocentric  conic 
C3  105.074  VHL  10.251  OU 


.17  TAL  55.27  TAP  16.38  ETS  180.81  TAE  143.06  ETC  194.93  TAC  84.97  ETC  165.96  CLP  16.38 
16.60  RAL  20.44  RAO  697D.O  VEL  15.047  PTH  2.71  VHP  17.241  DPA  -6.81  RAP  352.32  ECC  2.7292 


LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  T UAT 

INJ  ^ LONC 

90.00 

5 13  35 

3159.28 

'26.61 

107.87 

278.47 

79.94 

6 6 

14 

2559.3 

'27.73 

99.39 

90.00 

21  39  33 

4715. 58 

15.86 

201.58 

265.84 

66.23 

22  58 

9 

4115.6 

12.51 

194.50 

100,00 

6 44  19 

2866.70 

'28.43 

86.71 

278.83 

80.37 

7 32 

5 

2266.7 

'29.47 

78.06 

100.00 

22  51  31 

4483.39 

17,55 

185.72 

265.05 

65.41 

24  6 

14 

3883.4 

14.09 

176.64 

110.00 

8 13  18 

2588.27 

'33.23 

66.46 

279.72 

81.47 

8 56 

26 

1988.3 

'34.05 

57.31 

110.00 

23  39  1 

4334.59 

21.92 

170.19 

262.81 

63.09 

24  51 

15 

3734.6 

18.14 

163.10 

differential 

CORRECTIONS 

MIO'COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.8327  TRA- 

'2.0736  TC3 

-.J8TJ 

BAU 

.2688 

SCT 

1351.5 

SCR 

470.4  $C3 

62.1 

ST 

590.3  SR 

42$, B 

SS 

540.7 

ROE 

'.7608  RRA 

.3145  RC3 

1 

o 

FAU 

.01424 

RRT 

.0121 

RRF 

'.0152  RTF 

'.8022 

CRT 

.7032  CRS 

.7979 

CST 

.9886 

fde 

.564?  FRA 

1 .0266  FC3 

'.1173 

BSP 

4083 

see  1431.0  R23 

'.0022  R13 

-.8025 

LSA 

867.6  MSA 

267.8 

SSA 

15.7 

BOE 

1.1280  ^A 

2.0973  0C3 

.1913 

FSP 

-153 

SCI 

1351.5 

SC2 

470.4  THA 

.27 

Eli 

679.9  El2 

264.7 

ALF 

32.60 

460 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


launch  date  OCC  10  1968 
Heliocentric  conic 


RL 

147.31 

LAL 

-.00 

LOL 

RP 

107.55 

LAP 

3.35 

LOP 

RC 

54.864 

CL 

7.87 

CP 

PLANETOCENTRIC  CONIC 

C3 

96.463 

VHL 

9.022 

DLA 

.18 


flight  time  94. do 
OISTANCE  ^07.D11 

VL  23.320  CAL  14.30  A2L  86.59  MCA  79.11  SMA  105.49 

VP  34.784  CAP  -27.15  A2P  89.35  TAL  161.56  TAP  240.67 

7Al  52.60  ZAP  15.01  ETS  181.01  ZAE  144.39  ETE  195.96 


arrival  DATE  MAR  14  1969 


ECC  .45665  INC  3.4I1J  VI  30.244 
RCA  57.32  APO  153.67  V2  35.235 
ZAC  86.78  ETC  166.10  ClP  15.01 


RAL  20.95 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 8 48 

3167.12 

-26.51 

108.43 

90.00 

21  48  ZA 

4671 .28 

14.63 

198.91 

100.00 

6 40  8 

2872.61 

-28.37 

87.14 

100.00 

22  59  45 

4441 .03 

16.33 

181.16 

110.00 

8 10  21 

2590.35 

-33.21 

66.62 

110.00 

differential 

23  46  2 4296.05 

CORRECTIONS 

20.72 

167,85 

MIOh 

RAO  6569.9  VEL  J4.758  PTH 
INJ  AT  A5C 
277.86 
265.21 
278.23 
264.38 
279.15 
262.07 


2.67  VHP  16.541  OPA  -6.06  RAP  354.04  ECC  2.5875 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.67 

6 1 35 

2567.1 

-27.67 

99.95 

65.48 

23  6 15 

4071.3 

11.20 

191 .91 

80.15 

7 28  0 

2272.6 

-29.43 

78.50 

64.61 

24  13  46 

3841.0 

12.78 

174,17 

81.38 

8 53  31 

1990.4 

-34.04 

57.48 

62.18 

24  57  38 

3696.0 

16.83 

160.88 

TOE  -.8368  TRA-2.0741  TC3  -.1912  BAU  .2530 
ROE  -.7255  RRA  .2930  AC3  -.0438  FAO  .01465 
FOE  .5877  FRA  1 .0608  FC3  -.1315  BSP  4304 
BOE  1.1075  BRA  2.0947  BC3  .1962  FSP  -168 

launch  date  dec  10  1968 

HELIOCENTRIC  CONIC 

RL  147.31  LAL  -.00  UX  78.00  VL  23,663 
RP  107.57  LAP  3.38  LOP  160.35  VP  35.009 
RC  53.197  CL  8.34  CP  .19  ZAL  52.00 
PlANETOCENTRIC  CONIC 

C3  88.596  VHL  9.415  OLA  17.98  RAL  21.40 
LNCM  AZMTH  LNCH  tine  L-I  time  INJ  LAT 
90.00  5 3 40  5174,88  -26.42 

90.00  21  57  10  4626.20  13.34 

100.00  6 35  38  2878.31  -28.30 

100.00  23  7 53  4398.00  15.06 

110.00  8 7 7 2592.07  -33.19 

110.00  23  52  53  4257.01  19.46 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8410  TRA-2.0727  TC3  -.1942  BAU  .2369 
ROC  -.6908  RRA  .2720  RC3  -.0475  FAU  .01510 
FOE  .6128  FRA  1.0964  FC3  -.1476  BSP  4530 
BOE  1.0884  BRA  2.0905  6C3  .2000  FSP  -184 


.0  SGR  467.5  SC3  67.2 
ART  ,0189  RRF  -.0189  RTF  -.8141 
sea  1484.5  R23  -.0022  R13  -.8141 
SCI  1409.0  SC2  467.4  THA  .39 

FLIGHT  TIME  96.00 

DISTANCE  213.598 

CAL  <13.66  A2L  86.59  HCA  82.36  SMA  106.86 
CAP  -25.92  A2P  89.55  TAL  160.95  TAP  243.31 
ZAP  13.64  ETS  181.23  ZAE  145.86  ETC  197.11 


ORBIT  DETERMINATION  ACCURACV 


ST 

618.0  SR 

426.6 

SS 

563.4 

CRT 

.7053  CRS 

.8005 

CST 

.9887 

LSA 

900.1  MSA 

268.2 

SSA 

15.8 

ELI 

702.9  EL2 

266.3 

alf 

30.83 

arrival 

DATE 

MAR 

16  1969 

ECC  .43708  INC  3.4056  VI  30.244 
RCA  €0.16  APO  153.57  V2  35.229 
ZAC  88.60  ETC  166.22  CLP  13.64 


RAO  6569.7 

VEL  14.489 

P1H  2.63 

VHP 

15. 

864 

OPA  -5.30 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

108.08 

277^15 

79.41 

5 

56 

35 

2574.9 

196.23 

264.54 

64.79 

23 

14 

16 

4026.2 

87.55 

277.54 

79.95 

7 

23 

36 

2278.3 

178.60 

263.68 

63.87 

24 

21 

11 

3798.0 

66.75 

270.48 

81.30 

0 

SO 

19 

1992.1 

165.52 

261.30 

61.33 

25 

5 

50 

3657.0 

-27.61 

9.83 

-29.40 

11.43 

-34.03 

15.48 


100.51 
189.31 
78.91 
171 .69 
57.61 
158.66 


LAUNCH  DATE  DEC  10  1968 
HELIOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SOT  1468. 1 80R 
RRT  .0251  RRF 
SOB  1539.6  R23 
SCI  1468.2  SG2 

flight  time  98.00 


ORBIT  DETERMINATION  ACCURACY 


463.0  SG3 

72.7 

ST 

648.5  SR 

423.8 

5S 

587.1 

-.0253  RTF 

-.8254 

CRT 

.7079  CRS 

.8034 

CST 

.9886 

-.0023  R13 

-.8254 

lsa 

934.2  MSA 

268.0 

SSA 

15.9 

463.7  THA 

,50 

ELI 

727.3  CL2 

266.9 

alf 

29.11 

RL 

147 

.31 

LAL 

.00 

RP 

107 

.59 

LAP 

3 

.39 

RC 

51.611 

GL 

0 

.03 

.20 


OISTANCE  220.224 

VL  23.985  CAL  13.05  AZL  86.60  HCA  85.60  SMA  108.20 

VP  35.221  CAP  -24.73  ATP  89.74  TAL  160.38  TAP  245,98 

ZAl  51.45  ZAP  12.27  ETS  181 .48  ZAE  147.47  ETE  198.41 


ARRIVAL  DATE  MAR  18  1969 


ECC  .41832  INC  3.4002  VI  30.244 
RCA  62.94  APO  153.46  V2  35.222 
ZAC  90.41  ETC  166.33  ClP  12.27 


PLANETOCENTRIC  CONIC 
C3  81.411  VHL  9.023  OLA  18.66  RAL 


21.80  RAO  6569.6  VEL  14.239  PTH  2.59  VHP  15.207  OPA  -4,53  RAP  357,47  ECC 

. ^ AA.  T^ii  O i At  TUJ  9 1 rwf . 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

58  9 

3182.67 

-26.32 

109.53 

90.00 

22 

5 53 

4580.33 

11.99 

193,55 

100.00 

6 

30  48 

2883.91 

-28,23 

87,95 

100.00 

23 

15  56 

4354.32 

13.73 

176.03 

110.00 

8 

3 38 

2593.49 

-33.17 

66.86 

110.00  0 3 32  4217.51 

DIFFERENTIAL  CORRECTIONS 

18.15 

163.20 

MIOH 

TOE  -.8456 

TRA- 

‘2.0691 

TC3  -.I960 

BAU  .2206 

SGT  : 

ROE  -.6568 

RRA 

.2515 

RC3  -.0514 

FAU  .01561 

RRT 

FOE  .6397 

FRA 

1.1334 

FC3  -.1660 

BSP  4762 

see 

BOE  1 .0707 

BRA 

2.0843 

BC3  .2026  FSP  -202 

SGI 

INJ  RT  ASC 
276.35 
263.84 
276.75 
262.95 
277.71 
260.49 


INJ  AZMTH 
79.16 
64.15 
79.74 
63.19 
81 .24 
60.53 


528.6  SGR  459.3  SC3 
.0327  RRF  -.0325  RTF 


INJ  TIME 
5 51  12 

23  22  14 

7 18  52 

24  28  30 

8 46  51 
1 13  49 

iCY 

78.8 

.8361 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2582.7 

3980.3 
2283.9 

3754.3 

1993.5 

3617.5 


-27.55 

8.42 

-29.36 

10.03 

-34.03 

14.09 


101.07 

186.68 

79.53 

169.21 

57.72 

156.44 


ORBIT  determination  ACCURACY 


LAUNCH  DATE  DEC  10  1968 
HELIOCENTRIC  CONIC 


RL 

147. 

.31 

LAL 

-.00 

RP 

107. 

.61 

LAP 

3.39 

RC 

50.) 

116 

GL 

9.34 

PlANETOCENTRIC  CONIC 
C3  74.851  VHL  8,6 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


LOL 

78.00  VL 

24.286 

CAL 

12.47 

LOP 

166.84 

VP 

35.419  GAP 

-23.58 

CP 

.21 

ZAL 

50.96 

ZAP 

10.89 

OLA 

19.54 

R4L 

22<15 

R40 

6569.5 

^ SC2  459.1  TMA  .62 

flight  time  100.00 

DISTANCE  226.885 

86.61  HCA  88.84  SMA  109.50 
89.93  TAL  159-84  TAP  248.68 


4 52  15  3190.C 

22  14  39  4533.67 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 
TOC  -.8508  TRA-2.0640  TC3  -.1966 
ROE  -.6236  RRA  .2315  RC3  -.0553 
FOE  .6688  FRA  1.1725  FC3  -.1870 
eoc  1.0549  BRA  2.0769  BC3  .2042 


6 25  37  2889.52 

23  23  54  4310.01 

7 99  51  2594.71 

0 10  5 4177.58 


INJ  LAT 
-26.22 
10.59 
-28.16 
12.36 
-33.16 
16.80 

BAU  .2044 
FAU  .01617 
BSP  4994 
FSP  -221 


VEL  14,007  PTH  2.56  VHP  14.57| 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
110.08  275.46  78.89  9 45  25 

190.02  265.11  63.98  23  30  9 

88.55  279.88  79.54  7 13  47 

175.46  262.19  62.56  24  35  44 

66.95  276.87  81.18  8 4 3 6 

160.50  259.67  59.78  1 19  43 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1991.1  BCR  494.0  SG3  85.4 
RRT  .0415  RRT  -.0406  RTF  -.8462 
see  1654.6  R23  -.0025  R15  -.8463 
SGI  1991.2  SG2  493.6  THA  .74 


ST 

€79.4 

SR 

420.2 

SS 

612.1 

CRT 

.7110 

CRS 

.8066 

CST 

.9805 

LSA 

970.2  MSA 

267.0 

SSA 

16.0 

ELI 

753.0  EL2 

266.6 

ALF 

27.46 

arrival 

DATE 

mar 

20  1969 

ECC 

.40038 

INC 

3.3948 

VI 

30.244 

RCA 

65.66 

APO 

153.34 

V2 

35.215 

ZAC 

92.21 

ETC 

166.42 

CLP 

10.89 

OPA 

-3.75 

RAP 

359.18 

ECC 

2.2319 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2590.6 

- 

27.48 

101 .65 

3933.7 

6.96 

184.02 

2289.5 

- 

29.32 

79.74 

3710.0 

8.59 

166.70 

1994.7 

-34.02 

57.81 

3577.6 

12.66 

154,24 

ORBIT  DETERMINATION  ACCURACY 

ST 

711.6 

SR 

415.9 

SS 

638.5 

CRT 

.7148 

CRS 

.8101 

CST 

.9884 

LSA 

1008.2 

MSA 

26S.3 

SSA 

16.1 

ELI 

780.4 

EL2 

265.2 

alf 

25.88 

461 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1960-69) 


LAUNCH  DATE  OEC  10  19^8  FLIGHT  TIMC  102.00  ARRIVAL  DATE  MAR  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  Z33.576 

RL  147.31  LAL  -.00  L<X  78.00  VL  24  CAL  11.91  A7L  86.61  HCA  92.08  SNA  110.75  ECC  .38324  INC  3.3894  VI  30,244 

RP  107.64  LAP  3.39  LOP  170.09  VP  35.603  GAP  -22.48  A7P  90.12  TAL  159.33  TAP  251.41  RCA  68.31  APO  153.20  V2  35.207 

RC  48.721  CL  9.86  GP  .22  7AL  50.53  7AP  9.52  ETS  182.10  7AE  151.10  ETE  201.59  7AC  94.02  ETC  166.50  CLP  9.52 

PLANE TOCENTRZC  CONIC 

C3  68.864  VHL  8.298  OLA  20.01  RAL  22.45  RAO  6569.3  VEL  13.792  PTH  2.52  VHP  13.955  OPA  -2.98  RAP  .88  ECC  2.1333 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JNJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 45  54 

3198.88 

-26.11 

110.^ 

274.49 

78.62 

5 39  13 

2598.9 

-27.41 

102.24 

90.00 

22  23  16 

4486.21 

9.14 

188.09 

262,36 

63.08 

23  38  3 

3886.2 

5.46 

191 -54 

100.00 

6 20  4 

2895.26 

-28.09 

^.76 

274.92 

79.34 

7 8 19 

2295.3 

-29.20 

80.16 

100.00 

23  31  48 

4265 .07 

10.94 

170.89 

261 .41 

62.01 

24  42  53 

3665.1 

7.11 

164.19 

110.00 

7 55  47 

2595.81 

-33.15 

67.03 

275.93 

81. >4 

8 39  3 

1995.8 

-34.02 

57.90 

110.00 

0 16  30 

4137.29 

15.41 

158.61 

258.02 

89.10 

1 25  28 

3537.S 

11.20 

152.03 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCORACV  ORBIT  DETERMINATION  ACCURACV 


TOE 

-.8564 

TRA' 

'2.0565 

TC3 

-.1953 

BAU 

.1880 

SCT 

1654.8  SCR 

447.9 

503 

92.7 

ST 

745.2 

SR 

410.9 

SS 

666.3 

-.5912 

RRA 

.2122  RC3 

-.0594 

FAU 

.01679 

RRT 

.0509  RRF 

-.0495 

RTF 

-.8558 

CRT 

.7192 

CRS 

.8139 

CST 

.9884 

FOE 

.7002 

FRA 

1 .2133 

FC3 

-.2111 

BSP 

5228 

see 

1714. 3 R23 

-.0025 

R13 

-.8558 

LSA 

1048.2 

MSA 

262.8 

5SA 

16.2 

= 

BOE 

1 .0406 

BRA 

2.0674 

BC3 

.2042  FSP 

-243 

SCI 

1655.0  SC2 

447.3 

THA 

.85 

ELI 

809.3 

EL2 

262.8 

ALF 

24.37 

LAUNCH  DATE  OEC  10  1968  FLIGHT  TIME  104.00  ARRIVAL  DATE  MAR  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  Z40.Z91 

RL  147.31  LAL  -.00  La  78.00  VL  24.831  GAL  1J.37  A7L  86.62  HCA  95.32  SNA  111.97  ECC  .36690  INC  3.3840  VI  30.244 

RP  107.66  LAP  3.37  LOP  173.33  VP  35.778  GAP  -21.42  ATP  90.31  TAL  158.87  TAP  254.18  RCA  70.89  APO  153.05  V2  35.198 

RC  47,437  Gl  10.40  GP  .24  7AL  50.16  2AP  8.14  ETS  1^.54  7AE  153.11  ETE  203.58  7AC  95.61  ETC  166.56  CLP  8.13 

planetocentric  conic 


C3  63.401 

VHL  7 

.962 

DLA  20. 

RAL  22.69  RAO  6569*2  VEL  13.593 

PTN  2.48 

VHP  13.359 

OPA  -2.20 

RAP  2.56 

ECC  2.0434 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 39 

7 

3207.62 

-25.99 

111.28 

273,43 

78,34 

5 32  34 

2607.6 

-27.34 

102.67 

90.00 

22  31 

59 

4437.93 

7.64 

185.33 

261.58 

62.65 

23  45  57 

3837.9 

3.92 

178,63 

100.00 

6 14 

8 

2901 .25 

-28.02 

89.19 

273.89 

79.12 

7 2 29 

2301 .2 

-29.23 

80.60 

100.00 

23  39 

39 

4219.53 

9.47 

168.30 

260.60 

61.51 

24  49  59 

3619.5 

5.59 

161 .66 

110*00 

7 51 

25 

2596.87 

-33.14 

67.11 

274.92 

81.09 

8 34  42 

1996.9 

-34.01 

57,98 

110.00 

0 22 

47 

4096.67 

13,97 

156.33 

257.95 

58.48 

1 31  4 

3496.7 

9.70 

J49.84 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EIXCUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TDE  -.8623  TRA-2.0469  TC3  -.1921  0AU  .17J5  S6T  1719.7  SCR  441 .0  SG3  100.7  ST  779.9  SR  405.1  SS  695.8 

ROE  -.5596  RRA  .1934  RC3  -.0635  FAU  .01748  RRT  .0615  RRF  -.0595  RTF  -.8649  CRT  .7242  CRS  .8181  CST  .9885 

FOE  .7343  FRA  1.2565  FC3  -.2387  BSP  5468  SC6  1775.3  R23  -.0026  R13  -.8649  LSA  1090.3  MSA  259.7  S5A  16.2 

BDE  1.0280  BRA  2.0560  BC3  .2023  FSP  -266  SCI  1719.9  SG2  440.1  ThA  .97  ELj  839.6  EL2  259.5  ALF  22.93 


LAUNCH  DATE  DEC  10  1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  MAR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  247.029 

RL  147.31  LAL  -.00  La  78.00  VL  25 .077  GAL  10.86  A7L  86.62  HCA  98.55  SMA  113.14  ECC  .35135  INC  3.3785  VJ  30.244 

RP  107.69  LAP  3.34  LOP  176.57  VP  35.940  GAP  -20.39  A7P  90.50  TAL  158.44  TAP  256.99  RCA  73,39  APO  152.89  V2  35,189 

RC  46.274  GL  10.95  CP  .25  7AL  49.84  7AP  6.75  ETS  183.12  7AE  155.24  ETE  205.95  7AC  97.59  ETC  166.60  CLP  6.74 

PLANETOCENTRIC  CONIC 

C3  58.420  VHL  7.643  OLA  21.34  RAL  22.87  RAO  6569.1  VEL  13.408  PTH  2.45  VHP  12.781  DPA  -1.43  RAP  4.24  ECC  1.96J4 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

JNJ  2 LONG 

90.00 

4 31  50 

3216.99 

-25.86 

111.93 

272.30 

78.03 

5 25  27 

2617.0 

-27.25 

103.54 

90.00 

22  40  45 

4388.81 

6.10 

182.55 

260.79 

62.29 

23  53  54 

3788.8 

2.34 

175.88 

100.00 

6 7 47 

2907.61 

-27.93 

89.65 

272.78 

78.90 

6 56  14 

2307.6 

-29.18 

81  .07 

100.00 

23  47  29 

4173.42 

7.96 

165.71 

259,78 

61 .09 

24  57  3 

3573.4 

4.04 

159.11 

110.00 

7 46  44 

2597.99 

-33,13 

67,20 

273.84 

81.04 

8 30  2 

1998.0 

-34.01 

58.07 

110.00 

0 28  57 

4055.81 

12.51 

154.07 

257.06 

57.92 

I 36  33 

3455.8 

6.18 

147.65 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

T£^  -.8690  TRA-2.0353  TC3  -.1869  BAU  .1552  SOT  1785.8  SCR  433.3  SC3  109.4  ST  0J6.O  SR  398.8  SS  727. j 

ROE  -.5289  RRA  .1753  RC3  -.0676  FAU  .01825  RRT  .0733  RRF  -.0707  RTF  -.8734  CRT  .7299  CRS  .8226  CST  .9886 

FOE  .7715  FRA  1.3022  FC3  -.2705  BSP  5707  SCB  1837.6  R23  -.0026  RJ 3 -.8735  LSA1J34.8MSA  255.8  SSA  16.3 

BOe  1.0173  BRA  2.0428  BC3  .1987  FSP  -292  SCI  1786.1  SC2  4 32.1  THA  1.08  ELI  871.7  El2  255.2  ALF  21.57 

LAUNCH  aATE  OEC  10  1968  FLICHT  TIME  108.00  ARRIVAL  DATE  MAR  26  1 969 

HELIOCENTRIC  CONIC  DISTANCE  293.783 

RL  147.31  LAL  -.00  La  78.00  VL  25.306  CAL  10.37  A2L  86,63  HCA  101,79  SMA  114.27  ECC  .33657  INC  3.3730  VI  30.244 

RP  107.72  LAP  3.30  LOP  179.81  VP  36.092  CAP  -19.40  A2P  90.69  TAL  158.05  TAP  259.84  RCA  75.81  APO  152.73  V2  35.179 

RC  45.244  GL  11.51  GP  .27  2AL  49.58  7AP  5.34  ETS  183.97  7AE  157.4$  ETE  208.83  7AC  99.36  ETC  166.62  CLP  5.34 

PLANETOCENTRIC  CONIC 

C3  53.880  VHL  7.340  OLA  22.00  RAL  23.01  RAD  6568.9  VEL  13.238  PTH  2.42  VHP  12.221  OPA  -.66  RAP  5.90  ECC  1 .8867 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  JNJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 24  1 3227.21  -25. 7j  112.64  271.10  77. 7J  5 17  48  2627.2  -27.15  104.27 

90.00  22  49  37  4338.81  4.50  179,74  259.99  62.01  24  J 55  3738.8  .73  173.10 

100.00  6 J 0 2914.50  -27.84  90.14  271 .60  78.65  64934  2314,5  -29.12  81.57 

JCX3.00  23  55  19  4126.75  6.42  163.10  258.94  €0.74  25  4 6 3526.8  2.47  156.54 

tiO.OO  7 41  46  2599.26  -33.11  67.29  272.70  80.98  8 25  5 1999.3  -34.00  58.17 

110.00  0 34  58  4014.75  11.01  151.83  256.16  57.43  1 41  53  34J4.8  6.64  145.47 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.8762  TRA-2. 0216  TC3  -.1794  BAU  .1392  SCT  1853,0  SCR  424.9  SG3  119.0  ST  853.5  SR  391.7  SS  760.3 

ROE  -.4992  (WA  .1578  RC3  -.0716  FAU  .01910  RRT  .0865  RRF  -.0831  RTF  -.8814  CRT  .7363  CRS  .8275  CST  .9887 

FOE  .8122  fra  1.3508  FC3  -.3070  BSP  5944  SC6  1901.1  R23  -.0026  R13  -.8814  LSA  1181.8  MSA  251  .3  S5A  16.3 

BOE  i.00B4  BRA  2.0278  BC3  .1932  FSP  -321  SCI  1853.4  SC2  423.2  THA  1.20  ELI  905.3  EL2  249.9  ALF  20.29 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  DATE  0€C  10  1965 
HELIOCENTRIC  CONIC 


RL 

147.31 

LAL 

-.00 

LOL 

RP 

107.75 

LAP 

3.25 

LOP 

RC 

44.357 

CL 

12.09 

CP 

PLANE  TOCENTRIC  CONIC 

C3 

49.743 

VHL 

7.053 

OLA 

.29 


flight  time  110.00 
DISTANCE  260. 

VL  25.521  CAL  9.90  A2l  56.63  MCA  105.02  SMA  115.35 
VP  56.232  CAP  -15.45  ATP  90.57  TAL  157.70  TAP  262.72 
7Al  49.35  TAP  3.93  ETS  155.39  TAE  159.76  ETE  212.40 


ARRIVAL  DATE  HAR  30  1969 


ECC  .32255  INC  3.3673  VI  30.244 

RCA  75.14  APO  152.56  V2  35.169 

TAC  101.11  ETC  166.63  ClP  3.92 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 

15  35 

3235.47 

-25,54 

113.43 

90.00 

22 

55  36 

4257.55 

2.57 

176.55 

100.00 

5 

53  47 

2922.04 

-27.74 

90.65 

100.00 

0 

7 5 

4079.54 

4.54 

160.49 

110.00 

7 

36  25 

2600.76 

-33.10 

67.41 

110.00 

0 

40  53 

3973.58 

9.49 

149.61 

RAL  23.05  RAO  6565.5  VEL  13.051  PTH  2.39  VHP  11.650  OPA  .11  RAP  7.54  ECC  1.5157 

■ ' PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  AZMTH 
77.35 
61.52 
75.39 
60.47 
50.92 
57.01 


DIFFERENTIAL  CORRECTIONS 
TOE  -.5536  TRA-2.0055  TC3  -.1659 
ROE  -.4705  RRA  .1410  RC3  -.0754 
FDE  .5567  FRA  1 .4026  FC3  -.3490 
BOe  1.0010  0RA  2.0105  6C3  .1550 

launch  date  dec  10  1965 

HELIOCENTRIC  CONIC 


planetcxentric  conic 


90.00  4 6 35 

90.00  23  7 45 

100.00  5 46  5 

100.00  0 14  55 

110.00  7 30  52 

110.00  0 46  41 

DIFFERENTIAL  CORRECTIONS 
TOE  -.5915  TRA-1.9575  TC3  -.1557 

ROE  -.4425  RRA  .1245  RC3  -.0791 

FOE  .9057  FRA  1.4951  FC3  -.3974 

50E  .9957  8RA  1.9917  0C3  .1746 

LAUNCH  DATE  DEC  10  1965 

HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  75.00 

RP  107.52  LAP  3.12  LOP  159.52 

RC  43.055  CL  13.27  CP  .33 

PLANE TOCENTRIC  CONIC 


6AU  .1230 
FAU  .02005 
eSP  6159 
FSP  -352 


IHJ  RT  ASC 
269.55 
259.15 
270.36 
255.10 
271 .49 
255.25 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1920.6  SCR  419.7  SC3  129.6 
RRT  .1010  RRF  -.0969  RTF  -.5591 
see  1969.0  R23  -.0027  RJ3  -.5591 
SCI  1921.0  SC2  4J3.5  THA  1.31 

flight  time  112.00 
DISTANCE  267.328 


INJ  TIME 

5 9 37 

24  10  4 

6 42  29 

1 15  5 
5 19  49 
r 47  7 


2635.5 
3657.9 
2322.0 

3479.5 

2000.5 

3373.6 


-27.03 

-.92 

-29.06 

,57 

-34.00 

5.05 


105.05 

170.26 

52.12 

153.95 

55.29 

143.30 


ORBIT  DETERMINATION  ACCURACV 


La 

75.00 

VL  25.720 

CAL  9.45 

ATL 

56.64 

HCA 

10$. Zi 

SMA 

116 

».35 

LOP  156.25 

VP  36.363 

CAP  -17.53 

ATP 

91 .09 

TAL 

J5T.59 

tap 

265 

i.64 

CP 

.31 

TAL  49.24 

ZAP  2,50 

ETS 

155.40 

TAC 

162.06 

ETE 

21€ 

i.92 

OLA 

23.29 

RAL  23.11 

RAO  6965.7 

VEL 

12.936 

PTH 

2.36 

VHP 

11. 

196 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ 

RT  ASC 

INJ  ATMTH 

INJ  TIME 

3251 

.02 

-25.35 

114.30 

265.50 

76.99 

9 

0 

49 

4235 

.94 

1.20 

173.95 

295.37 

61.71 

24 

IS 

24 

2930 

.40 

-27.62 

91 .27 

269.06 

75.10 

6 

34 

59 

4031 

.50 

3.23 

157.56 

297.24 

60.27 

1 

22 

10 

2602 

.55 

-33.05 

67.55 

270.23 

50.54 

5 

14 

14 

3932 

.35 

7.96 

147.41 

294.33 

96.69 

1 

52 

13 

ST 

592,0  SR 

354 .0 

SS 

795.7 

CRT 

.7433  CRS 

.5327 

CST. 

.9889 

L5A 

1231.1  MSA 

246.1 

SSA 

16.3 

ELI 

940.1  El2 

243.8 

ALF 

19.05 

ARRIVAL 

DATE 

APR 

1 1969 

ECC 

.30927  INC 

9,3614 

VI 

30.244 

RCA 

50.39  APO 

152.38 

V2 

35.158 

TAC 

102.54  ETC 

166.62 

CLP 

2.48 

OPA 

.57  RAP 

9.16 

ECC 

1 .7567 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2651 .0 
3635.9 

2330.4 

3431 .5 

2002.6 

3332.4 


-26.90 

-2.59 

-25.98 

-.75 

-35.99 

3.52 


105.97 
167.36 
52.73 
151 .33 
55.43 
141  .14 


MIO-COURSE  EICCUTION  ACCURACV 
BAU  .1073  SCT  1969.1  SCR  409.5  SC3  141.3 

FAU  .02110  RRT  .1171  RRF  -.1122  RTF  -.5962 

BSP  6427  9G6  2030.0  R23  -.0025  R13  -.5963 

FSP  -357  SCI  1959.6  SC2  402.9  THA  1.43 

Flight  time  im.oo 
DISTANCE  274.11 1 

VL  25.906  CAL  9.02  A7L  56.64  HCA  111.45  SMA  117,37 

VP  36.454  CAP  -16.64  A7P  91.23  TAL  157.12  TAP  268.60 

7AL  49.15  7AP  1.07  ETS  199.51  7AE  164.37  ETE  222.79 


ORBIT  DETERMINATION  ACCURACY 


C3  42,555 

VHL  6.523 

DLA  23.93 

RAL  23.05  RAO  6565.6 

VEL  12.503 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 56  57 

3265.17 

-25.13 

115.25 

267.10 

90.00 

23  17  15 

4182.55 

-.52 

171 .02 

297.96 

100.00 

5 37.  53 

2959.72 

-27.49 

91.93 

267.70 

100.00 

0 22  56 

3953.52 

1.60 

155.20 

296.35 

110.00 

7 24  57 

2604.75 

-33.05 

67.71 

265.92 

110.00 

0 52  22 

3591 .24 

6.4] 

149.23 

293.40 

PTH  2.33  VHP  10,649 
INJ  A7MTH  INJ  TIME 


ST 

932.1  SR 

375.7 

SS 

533.6 

CRT 

.7511  CRS 

.8384 

CST 

.9892 

L5A 

1253.3  MSA 

240,4 

SSA 

16.4 

ELI 

976.7  El2 

236.7 

alf 

17.93 

ARRIVAL 

DATE 

APR 

3 1969 

ECC 

.29671  INC 

3.3554 

VI 

30  . 244 

RCA 

82.55  APO 

152.20 

V2 

35.147 

ZAC 

104.55  ETC 

166.59 

CLP 

1 .02 

OPA 

1.63  RAP 

10.76 

ECC 

1.7003 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

76.51 

61.69 

77.77 

60.15 

50.74 

56.35 


4 51  22 
24  26  55 
6 26  53 
1 29  20 
8 5 22 
1 57  13 


2665.2 

3552.5 
2339.7 

3353.5 

2004.5 
3291  .2 


-26.74 

-4.30 

-25.90 

-2.39 

-33.95 

1.95 


106.98 
164 .38 

83.41 

145.65 

58.60 

135.99 


differential  CORRECTIONS 
TOE  -.9005  TRA-1.9677  TC3  -.1392  BAU  .0920 

HOE  -.4161  RRA  .1094  RC3  -.0824  FAU  .02225 

FOE  .9595  FRA  1.5177  FC3  -.4532  BSP  6663 

0OE  .9920  BRA  1.9707  BC3  .1615  FSP  -426 


LAUNCH  DATE  DEC  10  1965 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  2057.5  SGR  395.2  503  154.2 

RRT  .1351  RRF  -.1293  RTF  -.9029 
sea  2095.1  R23  -.0025  R13  -.9030 
SCI  2035.2  SC2  391.5  THA  1.54 

flight  TIME  116.00 


ORBIT  determination  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.31 

LAL 

-.00 

RP 

107.86 

LAP 

3.04 

RC 

42.657 

CL 

13.85 

PLANETOCENTRIC  CONIC 

DISTANCE  280.595 

.00  LOL  75.00  VL  26.079  CAL  8.61  A7t  56.65  HCA  114.70  SKA  115.31 

VP  36.596  CAP  -15.77  ATP  91.40  TAL  156.90  TAP  27l .60 

7At  49.11  tap  .59  ETS  323.66  TAC  166.52  ETE  230.57 


.36 


ST 

973.3 

SR 

366.9 

SS 

874.0 

CRT 

.7595 

CRS 

.5444 

CST 

.9894 

LSA 

1335.1 

MSA 

234.2 

SSA 

16.3 

ELI 

1014.6 

EL2 

225.9 

ALF 

16.56 

ARRIVAL 

DATE 

APR 

5 1969 

ECC 

.25455 

INC 

3-3491 

VI 

30.244 

RCA 

84.61 

APO 

152.02 

V2 

35.135 

ZAC 

106.22 

ETC 

166.54 

CLP 

-.47 

C3  39.441 

VHL  6.250 

OLA  24.55 

RAL  23.00  RAO  6965.9 

VEL  12,651 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 46  29 

3251.25 

-24 .57 

116,36 

269.69 

90.00 

23  27  4 

4128.41 

-2.27 

167.99 

296.79 

100.00 

5 29  10 

2950.19 

-27.34 

92.67 

266.30 

100.00 

0 31  0 

3954,70 

-.06 

192.92 

255,92 

110.00 

7 15  44 

2607.43 

-33.02 

67.92 

267.95 

110.00 

-0  57  56 

3550.23 

4.56 

145.06 

292,46 

2.30  \R4P  10.155  OPA  2.37  RAP  12.34  ECC  I .6491 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.01 

4 41  11 

2651.2 

-26.55 

105.12 

61.77 

24  35  53 

3525.4 

-6.03 

161  .32 

77,41 

6 15  20 

2350.2 

-25.50 

84.17 

60.11 

1 36  35 

3534.7 

-4.04 

146.00 

50.63 

5 2 11 

2007.4 

-33.97 

58.80 

56.12 

2 2 7 

3250.2 

.35 

136.85 

differential  CORRECTIONS 
TOE  -.9057  TRA-1.9445  TC3  -.1190  BAU  .0772 

ROE  -.3906  RRA  .0946  RC3  -.0553  FAU  .02355 

FOE  1.0195  FRA  1.5521  FC3  -.5176  BSP  6925 

BOE  .9591  BRA  1.947]  8C3  .1464  FSP  -469 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  2124.5  SCR  3 
RRT  .1547  RRF  -.1454  RTF 
see  2159*2  m -*003]  R13 
SCI  2125.6  SC2  3 


ORBIT  DETERMINATION  ACCURACY 


SC3 

165.6 

ST 

1014.5 

SR 

357.5 

SS 

917.2 

RTF 

-.9093 

CRT 

.7654 

CRS 

.5507 

CST 

-9897 

R13 

-.9093 

LSA 

1395.3 

MSA 

227.5 

SSA 

16.3 

THA 

1.65 

ELI 

1053.1 

EL2 

220.4 

alf 

15.86 

463 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968  69  > 


LAUNCH  CATC  0£C  iO  J966 


Flight  tihc  iis.oo 


ARRIVAL  cate:  APR  7 1969 


distancc 

CAL  6.Z3  A7L  »6.e6  HCA  117.93  SMA  119.71  ICC  .77369  INC  3.3A24  vi  30.744 
CAR  -14.94  A7P  91.57  TAL  156.71  TAP  774.64  RCA  86.56  APO  151.83  V7  35.173 
7AP  7.07  ET5  350.37  7AC  168.40  ETC  740.97  7AC  107.86  ETC  166.48  CLP  -1.98 


heliocentric  conic 

RL  147.31  LAL  -.00  LOL  78.00  VL  76.740 

RP  107.89  LAP  7.95  LOP  195.97  VP  36.699 

RC  47.436  CL  14.49  CP  .39  7AL  49.17 

PLANCTOCENTRIC  COHIC 

C3  56.617  VHL  6.051  CLA  75.17  RAL  77.87  RAO  6568.4  VEL  17.569  PTh  7.78  VHP  9.684  OPA  3.10  RAP  13.88  ECC  1.6075 


lnch  atmth 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TINE 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

90.00 

3 35  8 

3799.73 

-74.56 

117.65 

764.15 

75.45 

4 

30  8 

7699.7 

-76.37 

109.42 

90.00 

73  37  73 

4077.31 

-4.07 

164.85 

755.96 

61.95 

74 

45  15 

34  77.3 

-7.79 

1 58 . 1 4 

100.00 

5 19  54 

7961 .96 

-77.16 

93.50 

764.86 

77.01 

6 

9 16 

7367.0 

-78.68 

85.03 

100.00 

0 39  14 

3885.30 

-1.73 

149.81 

754.67 

60.15 

1 

43  59 

3785.3 

-5.69 

143.76 

IIO.OO 

7 17  13 

7610.59 

-37.99 

68.16 

766.70 

80.49 

7 

55  43 

7010.6 

-33.95 

59.05 

110.00 

1 3 75 

3809.46 

3.31 

140.93 

751.53 

55.96 

7 

6 54 

3709.5 

-1.18 

134.72 

OIFFERENTJAL  CORRECTIONS 


MIO-COUR9C  EXECUTION  ACCURACY 


0R8IT  OETERHINATION  ACCURACY 


TOE 

-.9187 

TRA* 

-1.9711 

TC3 

-.0957  BAU 

.0635 

SCT 

2193.2  SCA 

377.7  SC3  184.5 

ST 

1058.5 

SR 

347.6 

SS 

963.9 

ROC 

-.3661 

RRA 

.0805 

RC3 

-.CW77  FAU 

.07503 

RRT 

.1771  mr 

-.1690  RTF, -.9153 

CRT 

.7783 

CRS 

.8575 

CST 

.9901 

FOE 

1 .0861 

FRA 

1.6571 

FC3 

-.5918  BSP 

7140 

see  7774.6  R73 

-.0031  R13  -.9153 

LSA 

1456.5 

MSA 

770.4 

SSA 

16.7 

BOC 

.9890 

BRA 

1.9778 

BC3 

.1798  FSP 

-516 

SCI 

7J04.7  5C7 

366.1  TMA  J.77 

ELI 

1093.9  EL7 

711  .7 

ALF 

14.90 

LAUNCH  OATE  DEC  10  1968 


FLICA^T  TliC  170.00 


ARRIVAL  CATE  APR  9 1969 


HELIOCENTRIC  CONIC 

RL  147.31  LAL  -.00  LOL  78.00  VL  76.390 

RP  J07.93  LAP  7.85  LOP  199.70  VP  36.704 

RC  47.304  Cl  15.11  CP  .43  7AL  49. J9 

PLAICTOCENTRIC  CONIC 


distance  704.470 

CAL  7.86  Aa  86.66  HCA  171.15  SNA  170.06  ECC  .76317  INC  3.3353  V|  30.744 

CAP  -14.14  ATP  91.73  TAt  156.56  TAP  777,71  RCA  88.46  APO  151,65  V7  35.111 

TAP  3.56  ET5  354.76  TA£  J69.87  ETE  754.56  7AC  109.46  ETC  166.39  CLP  -3.54 


C3  34 .044 

VHL  5.855 

OLA  75.77 

RAL  77.69 

RAD  6960.3 

VEL  17.467 

PTH  7.75 

VHP  9.776 

OPA  3.82 

RAP  15. 39 

ECC  1.5603 

lnch  ATMTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  long 

INJ  kr  ASC 

INJ  ATNTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 77  43 

3371.77 

-74.19 

110.11 

767.50 

74.01 

4 18  4 

7721.3 

-76.04 

110.93 

90.00 

75  48  77 

4014.04 

-5.93 

161.57 

755.20 

67,76 

74  55  16 

3414.0 

-9,60 

154  .81 

100.00 

5 10  7 

7975,30 

-76.95 

94.44 

763.30 

76.56 

5 59  37 

7375.3 

-78.53 

85.99 

100.00 

0 47  4J 

3835.74 

-3.43 

147.06 

753.07 

60.79 

J 51  36 

3735.7 

-7.36 

140.48 

110.00 

7 5 75 

7614.79 

-37.05 

60.44 

764.70 

00,33 

7 48  59 

7014.3 

-33.93 

59.34 

110.00 

1 8 47 

3769.07 

1.77 

130.01 

750.90 

55.06 

7 11  36 

3169.0 

-7.72 

132.61 

differential  CORRECTIONS 
TOC  -.0784  TRA-1.8040  TC3  -.0684  6AU  .0517 

ROE  -.3477  RRA  .0671  RC3  -.0804  FAU  .07665 

FOE  1.1590  FRA  1.7770  FC3  -.6777  8SP  737j 

BOC  .9806  8RA  1.8061  8C3  .1176  FSP  -570 


NID-COURSE  EXECUTION  ACCURACY 
SOT  7750.8  SGR  350.0  SC3  707.1 
RRT  .7017  RRF  -.1936  RTF  -.9709 
see  7788.3  R73  -.0033  R13  -.9709 
SCI  7761.0  SC7  357.3  THA  1.89 


0R8IT  OETERHINATION  ACCURACY 
ST  1107.4  SR  337.3  SS  1013.8 

CRT  .7886  CRS  ,8646  CST  .9905 

LSA  1570.3  NSA  713.0  SSA  16,1 

ELI  1135.1  EL7  701.4  AtF  14.01 


LAUNCH  DATE  DEC  10  1968 


Flight  tine  177.00 


ARRIVAL  date  APR  II  1969 


HELlOCENfRIC  CONIC 
RL  147.31  LAL  -.00  LOL  78.00 

RP  107.97  LAP  7.75  LOP  707.47 

RC  47.534  CL  15.73  OP  .47 

PlANETOCENTRIC  conic 
C3  31.714  VHL  5.637  OLA  76.36 

lnch  atmth  lnch  time  l-i  tine 


90.00 

90.00 

100.00 

JOO.PO 

110.00 

110.00 


8 57 

59  31 
56  74 
58  71 
14  3 


3346.87 

3957.75 

7990.40 

3784.41 
7618.55 
3779.07 


VL  76.578 
VP  36.887 
TAL  49.30 

RAL  77.46 
INJ  LAT 
-73.77 
-7.86 
-76.71 
-5.14 
-37.90 
«74 


DISTANCE  301.750 

CAL  7.51  ATL  86.67  HCA  174.37  SNA  170.86  ECC  .75330  INC  3,3777  VI  30-744 
CAP  -13.36  ATP  91.88  TAL  156.45  TAP  780.87  RCA  90.75  APO  151.47  V7  35.099 
ZAP  5.15  ETS  356.53  ZAE  170.57  ETE  770.93  ZAC  111.07  ETC  166.79  ClP  -5,13 


RAD  6568.3  VEL  17.373  PTH  7*73  VHP  8.783 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
170.84  760.98  74,06 

158,10  67.71 

95.49  761.86  76^5 

144.76  757.99  60.51 

68.76  765.36  80.14 

136.73  749.66  55.87 


OPA  4.57  RAP  16.86  ECC  1.5719 
PO  CST  TIM  INJ  7 LAT  INJ  7 LONG 


4 4~44 

1 10  9 

5 49  71 
1 59  78 
7 47  0 
7 16  17 


^46^.8 

3357.8 

7390.4 

3184.4 
7018.6 
3179.0 


-75.68 

-11.45 

-78.36 

-9.03 

-33,91 

-4.75 


11777^ 
151 .77 
87.08 
137.63 
59.67 
130.57 


OIFFERENTJAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOC 

-.9379 

TRA- 

•1 .8667 

TC3 

-.0377  BAU 

.041 J 

SCT  7324.8 

SCR 

347.1  SC3  771.8 

ST 

1146.7 

SR 

326.6 

SS 

1067.4 

RDE 

-.3205 

RRA 

.0542 

RC3 

-.0904  FAU 

.02046 

RRT  .2297  RRF 

-.7703  RTF  -.9761 

CRT 

.7994 

CRS 

.8720 

CST 

.9909 

FOE 

1 .7422  FRA 

1.8)10 

FC3 

-.7768  BSP 

7592 

sea  7350.6 

R73 

-.0036  R13  -.9761 

LSA 

1587.0 

HSA 

205.4 

SSA 

15.9 

6DE 

.9912 

BRA 

1 .8675 

0C3 

.0980  FSP 

-629 

SCI  7576.7 

SC7 

337.6  THA  7.00 

Eli 

1176.9 

EL2 

191  .2 

alf 

13.18 

LAUNCH  DATE  DEC  10  1968 


flight  TINE  174.00 


ARRIVAL  DATE  APR  13  1969 


HELIOCENTRIC  CONIC 


DISTANCE  308.077 


RL  147.31 

LAL 

-.00 

LOL 

78,00 

VL  26.657 

CAL  7.18 

Aa  86.68 

HCA  177.59 

SNA  171 

1.61 

ECC  .24405 

INC 

3.3195 

V) 

30.244 

RP  108.01 

LAP 

7.63 

LOP  205.64 

VP  36.962 

CAP  -12.61 

ATP  97.03 

TAL  156.38 

TAP  783.97 

RCA  91 .93 

APO 

151 .29 

V2 

35.086 

RC  42.853 

Cl 

16.35 

CP 

.52 

TAL  49.45 

TAP  6.80 

ETS  357,48 

7AE  170.55 

ETE  788.05 

TAC  112.52 

ETC 

166.17 

CLP 

-6.78 

PLANETOCENTRIC  CONIC 

C3  29.602  VHL 

5,441 

OLA 

26.93  RAL  22.19 

*40  6560.2 

VEL  12.207 

PTH  7,71 

VHP  8, 

.355 

OPA  5.21 

RAP 

18.28 

ECC 

1 .4872 

LNCH  ATNTH 

lnch  tine 

L-I 

TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

7 

53  20 

3378 

.12 

-73.12 

172.94 

259.20 

73.18 

3 49 

39 

2778.) 

- 

25.21 

114.89 

90.00 

0 

17  45 

3886.85 

-9.89 

154.33 

253.81 

63.33 

1 77 

32 

3286.8 

- 

•13.40 

147.40 

100.00 

4 

48  17 

3007.58 

-26.42 

96.69 

760.31 

75.49 

5 38 

75 

2407.6 

- 

28.16 

88.32 

100.00 

1 

5 79 

3732.62 

-6.86 

141.30 

757.18 

60.04 

7 7 

42 

3132.6 

- 

10.70 

134.70 

110.0) 

6 

51  4 

2623.39 

-32.84 

69.12 

761.07 

79.93 

7 34 

47 

2023.4 

- 

33.88 

60.04 

110.00 

1 

19  17 

3609 

.58 

-1.27 

134.67 

748.73 

55.04 

7 70 

42 

3089.6 

-5.74 

120.44 

differential  ccrrections 

NID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.9476 

TRA- j .8368 

TC3  - 

.0027  BAU  .0358 

SOT  2308.1  SCR  333.9  SG3  743.8 

ST  1191.4 

SR 

315.6 

SS 

1125. 1 

ROE  -.7993 

RRA 

.0420  RC3  - 

.0905 

FAU  .03049 

RRT  , 

.7509  RRF  - 

.7503  RTF 

.9310 

CRT  .8109 

CRS 

.8799 

CST 

.9913 

FOE  1.3341 

FRA 

1.9021 

FC3  - 

.8916 

BSP  7^9 

see  7411.3  R73  - 

.0041  R13 

.9310 

LSA  1657.0  MSA 

197.7 

SSA 

15.7 

60E  .9937 

BRA 

j .8373  BC3 

.0905 

FSP  -696 

SCI  7389.7  SC2  377.7  THA 

7.17 

ELI  1219.2  EL2 

180.5 

alf 

12.40 

464 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL  4,  1968-69  » 


tAUNCH  CATE  DEC  10  }9^» 


flight  TIME  126,00 


ARRIVAL  CATE  APR  15  1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  - ,00  LOL  70.00 

RP  100.05  LAP  2.51  LOP  200-05 

RC  43.347  GL  16.96  CP  .57 

PLANETOCENTRIC  CONIC 
C3  27.600  VHL  5.262  CLA  27.40 
LNCH  A7MTM  LNCH  TIME  L-I  TIME 
90.00  2 34  46  3410.00 

90.00  0 33  52  3012.70 

100.00  4 36  14  3027.25 

100.00  1 15  5 3679.57 

110.00  6 43  34  2620.77 

110.00  1 24  15  5650.01 

OIFFERENTIAL  CORRECTIONS 
TOE  -.9542  TRA'1.0023  TC3  .0395 

ROE  -.2792  RRA  .0304  RC3  -.0094 

FOE  1.4357  FRA  2.0010  FC3-1 .0261 

BOE  .9942  BRA  1.0025  6C3  .0970 

i.4UNCH  CATE  OEC  10  1960 
HELIOCENTRIC  CONIC 


DISTANCE  314.705 

VL  26.775  CAL  6.07  A7L  06.69  HCA  130.00  SMA  122.33 

VP  37.036  CAP  -11.00  A7P  92.16  TAL  156.34  TAP  207.15 

7AL  49.65  7AP  0.49  ETS  350.06  7AE  169.03  ETE  303.25 

RAO  6560,1  VEL  12.209  PTH  2-19  VHP  7.943 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
125.63  257.50  72.07  3 31  45 

150.03  253.24  64.21  1 37  25 

90.05  250.73  74.05  5 26  4i 

130.42  251.40  61.26  2 16  25 

69.53  260.47  79.70  7 27  23 

132.65  247.01  55.91  2 25  6 

MIO-COURSC  E«CUTION  ACCURACT 
9CT  2444.2  SCR  320.4  SC3  260.3 
RRT  .2930  RRF  -.2036  RTF  -.9357 
see  2465.1  R23  -.0052  R13  -.9350 
SCI  2446.0  SC2  306.1  THA  2.24 


RAL  21 .09 
INJ  LAT 
-22.29 
-12.12 
-26.00 
-0.61 
-32.70 
-2.75 

BAU  .0362 
FAU  .03202 
BSP  0075 
FSP  -773 


zee  .23540  INC  3.3106  Vl  30.244 
RCA  93.53  APO  151.12  V2  35.073 
7AC  113.96  ETC  166.03  ClP  -0.47 

OPA  5.00  RAP  19.65  ECC  1.4557 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2010.0 

-24.54 

117.60 

3212.0 

-15.50 

142.90 

2427.2 

-27.90 

09.73 

3079.6 

-12,30 

131 .66 

2020.0 

-35.05 

60.46 

3050.0 

-7.21 

126.39 

ORBIT  OE TERMINATION  ACCURACY 


ST 

1232.0 

SR 

304.2 

SS 

1106.1 

CRT 

.0224 

CRS 

.0079 

CST 

.9917 

LSA 

1727.1 

MSA 

190.2 

SSA 

15.4 

ELI 

1250.4 

EL2 

169.6 

alf 

11.69 

flight  time  120.00 


ARRIVAL  DATE  APR  17  1969 


RL 

147.31 

LAL 

-.00 

LOL 

70.00 

VL 

26.005 

CAL  6.57 

A7L 

RP 

100.09 

LAP 

2.37 

LOP  212.07  VP 

37.103 

CAP  -11.17 

ATP 

RC 

44.011 

CL 

17.57 

CP 

.64 

TAL 

49.00 

TAP  10.25 

ETS 

PLANETOCENTRIC  CONIC 

C3 

25.956 

VHL 

S 

VII 

DLA 

20.01 

RAL 

21.55 

RAD  6560.0 

VEL 

DISTANCE  321.537 

06.70  HCA  134,01  SNA  122.99  ECC  .22733  INC  3.3000  VJ 
92.29  TAL  156.34  TAP  290,36  RCA  95.03  APO  150,95  V2 


7.545  OPA 


30.244 
35.060 
165.07  CLP  -10.23 

6.52  RAP  20.96  ECC  1.4272 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

2 

9 30 

3400.62 

-20.94 

129.66 

255.49 

0 

56  17 

3710.09 

-14.04 

144.47 

252.90 

4 

23  13 

3050.01 

-25.66 

99.62 

257.13 

1 

25  24 

3624.73 

-10.39 

135.32 

250.65 

6 

35  55 

2634.65 

-32.70 

69.90 

259.02 

1 

29  10 

3612.06 

-4.20 

130.66 

246.09 

90.00 

90.00 
100,00 
100,00 
110.00 
110.00 

OIFFERENTIAL  CORRECTIONS 
TOE  -.9631  TRA-1.7604  TC3  .0010 

ROE  -.2603  RRA  .0192  RC3  -.0073 

FOE  1.5512  FRA  2.1117  FC3-1.1793 

BOE  .9976  BRA  J.7605  BC3  .1191 

LAUNCH  DATE  DEC  10  1968 

heliocentric  conic 

RL  147,31  LAL  ',00  LOL  70.00 

RP  100.13  LAP  2.23  LOP  215.20 

RC  44.030  CL  18.16  CP  .72 

PLANETOCENTRIC  CONIC 
C3  24.390  VHL  4.939  OLA  20.51 


BAO  .0413 
FAU  .03536 
BSP  0262 
FSP  -056 


INJ  A2MTH 
70.49 
65.60 
74,12 
6]  .01 
79.45 
56.04 

NIO-CCURSE  EXECUTION  ACCURACV 
SCT  25 
RRT  . 

see  25 

SC]  25 

flight  time  130.00 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 7 39 

2000.6 

-23.41 

121 .06 

1 50  16 

3110.9 

-10,01 

137.23 

5 14  3 

2450.0 

-27.59 

91  .35 

2 25  40 

3024.7 

-14.00 

120.47 

7 19  50 

2034 .7 

-33.01 

60,91 

2 29  23 

3012.9 

-0.63 

124.37 

SCff  XT.O  MS  Z95.8 

ST 

1276.6  SR 

292.9 

SS 

1253.1 

(WF  -.Kl«  HTT  -.9399 

CRT 

.0349  CRS 

.0965 

CST 

,9921 

res  ~.ooto  ms  -.9400 

LSA 

1003.4  MSA 

102.5 

SSA 

15.1 

sre  269.3  TM4  0.36 

ELI 

1300.2  El2 

150.3 

alf 

11.01 

DISTANCE  320.276 

VL  26,906  CAL  6.30  A/L  06.71  HCA  137.22  SMA  123.62 
VP  37.164  GAP  -10.49  A7P  92.42  TAL  156.37  TAP  293.59 
7AL  50.14  JAP  12.00  ETS  350.69  7AE  167.27  £!£  324.41 


ARRIVAL  DATE  APR  19  1969 


ECC  .21902  INC  3.2899  Vl  30-244 
RCA  96.44  APO  150.79  V2  35.047 
7AC  116.65  ETC  165.70  CLP  -12.06 


RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

86.50 

1 

2 17 

3679.02 

-10.57 

143.23 

93.50 

2 

0 41 

3409.01 

-10.56 

129.37 

100.00 

4 

0 55 

3076.06 

-25.15 

101 .45 

100.00 

1 

36  43 

3567,21 

-12.22 

132.03 

110.00 

6 

20  11 

2640.94 

-32.62 

70.45 

110.00 

1 

33  57 

3575.09 

-5.60 

120.72 

21.17  RAO  6560.0  VEL  12.073  PTH  2,16  VHP 
INJ  RT  ASC  INJ  ATMTH 


7.161  OPA  7.15  RAP  22.20  ECC  1.4014 


253.00 
252,99 

255.49 
249.96 

257.50 

246.00 


67.96 

67.96 

73.29 

62.51 

79.10 

56.22 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 3 36 

3079.0 

-21.40 

135.68 

2 50  51 

2009.0 

-21.39 

121 .03 

5 0 12 

2476.9 

-27.20 

93.24 

2 36  ID 

2967.2 

-15.01 

125.07 

7 12  11 

2040.9 

-33.77 

61  .40 

2 33  33 

2975.9 

-10.00 

122.39 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TC3 

.1264 

BAU 

.0494 

SOT  2550.9  SC«  295.6  MS 

326.0 

ST 

1310.7 

SR 

RC3  - 

.0030 

FAU  .03023 

RRT  .5T54  RRF  -.5651  RTF 

-.9430 

CRT 

.0476 

CRS 

FC3-1 

.3570 

BSP 

0439 

see  2569. T res  -.t»T2  R15 

-.9459 

LSA 

1002.3 

MSA 

6C3 

.1516 

FSP 

-950 

Ml  2555.5  SC2  07|  .fl  THA 

2.50 

ELI 

1340.3 

EL2 

LAUNCH  DATE  DEC  10  I960 

HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  70,00 

RP  100.17  LAP  2,09  LOP  210.40 

RC  45.010  CL  10.74  CP  .01 


C3  22.974 

VHL  4.793 

OLA  20.99  RAL  20.70 

RAO  6567.9 

VEL  12.015 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LGNC 

INJ  RT  ASC 

03.51 

0 36  11 

?743.57 

-19.24 

140.26 

251 .75 

96.49 

2 23  37 

3396.01 

-19.23 

122.77 

251.75 

100.00 

3 52  49 

3109.66 

-24.49 

103.66 

253.00 

100.00 

1 49  40 

3505.15 

-14.14 

120.42 

249.34 

IlD.OO 

6 20  24 

2647.50 

-32.54 

70.94 

256.15 

110.00 

1 30  34 

3540.00 

-6.95 

126.S3 

245.11 

OIFFERENTIAL  CORRECTIONS 
TOE  -.9742  TRA-1.6924  TC3  .1775  BAU  ,0596 

ROE  -.2259  RRA  -.0020  RC3  -.0706  FAU  .04152 

FOE  1.0244  FRA  2.3699  FC3-1.5646  BSP  0651 

BOE  1,0001  BRA  1.6924  BC3  .1942  FSP  -1060 


flight  TIPC  132.00 
DISTANCE  335.001 

VL  27,079  GAL  6.04  A7L  06.72  HCA  140.43  SMA  12A.20. 
VP  37,219  GAP  -9.03  ATP  92.53  TAL  156,43  TAP  296.06 
7AL  50.43  TAP  14.00  ETS  350.06  7AE  165.04  ETE  331.27 


PTN  2.14  VHP  6.791 
INJ  ATMTH  INJ  TIME 
67.09  1 30  34 

67.00  3 20  13 

72.30  4 44  39 

63.39  2 40  5 

70.90  7 4 32 

56.45  2 37  34 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2595.2  SCR  200.4  SC3  361.4 
RRT  .4235  RRF  -.4136  RTF  -.9476 
see  2610.3  R23  -.0093  R13  -.9477 
SCI  2597.9  SC2  253.7  THA  2.64 


ARRIVAL  date  APR  21  1969 


ECC  .21204  INC  3.2776  30.244 

RCA  97.76  APO  150.63  vf  35.033 

7AC  117.06  ETC  165.51  ClP  -13.97 

OPA  7.75  RAP  23.36  ECC  1.3701 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3143.6  -22.00  140.60 

2796.0  -22.06  115.19 

2509.7  -26.60  95.54 

2905.1  -17.60  121.34 

2047.5  -33.73  61.91 

2940.1  -11.32  120.45 

ORBIT  DETERMINATION  ACCURACY 

ST  1355.6  SR  270.1  SS  1401.2 

CRT  .0606  CRS  .9143  CST  .9929 

LSA  1961.0  MSA  167.9  SSA  14.1 

ELI  1375.6  EL2  135.6  AlF  9.03 


465 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


UUNCH  DATE  OEC  10  196$  FLIGHT  TIME  134.00  ARRIVAL  DATE  APR  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  34J.710 

RL  14T.31  LAL  -.00  LOL  78.00  VL  27.165  GAL  5.79  A/L  86,74  HCA  J43.64  SHA  124.74  ECC  .20638  INC  3.2634  VJ  30.244 

RP  t08,Zi  LAP  1.93  LOP  221.69  VP  37.269  GAP  -9.19  A7P  92,63  TAL  156.51  TAP  300.15  RCA  99.00  APO  150.49  V2  35.020 

RC  46.944  GL  19.29  GP  ,92  7AL  50.73  7AP  16.00  ETS  358.95  7AE  164.47  ETE  336.53  7AC  118.99  ETC  165.30  CLP  -15.98 

planetocentric  conic 

C3  21.695  VHL  4.658  OlA  29.44  RAL  20,37  RAO  6567.9  VEL  11.961  PTH  2.13  VHP  6.436  OPA  8.33  RAP  24.43  ECC  1 .3570 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

tNJ  LONG 

INJ  RT  ASC  INJ  A2MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81.60 

0 

19  22 

3778 .41 

-19.88 

151.11 

250.53 

67.83 

1 22  21 

3178.4 

-22.71 

143.49 

98.40 

2 

37  8 

3333.39 

-19.87 

118.42 

250.53 

67.82 

3 32  42 

2733.4 

-22.70 

110.81 

100.00 

3 

33  25 

3153.22 

-23.56 

106.56 

252.02 

71 .05 

4 25  58 

2553.2 

-25.93 

98.56 

100.00 

2 

5 47 

3433.82 

-16.27 

124.20 

248.86 

64.58 

3 3 I 

2033.8 

-19.56 

116. 9_5 

110.00 

6 

12  42 

2654.13 

-^.45 

71.44 

254.75 

78.61 

6 56  5t 

^54.1 

-33.68 

62.42 

110.00 

1 

42  58 

3505.67 

-8.24 

125.00 

244.24 

56.71 

2 41  24 

2905.7 

-12.57 

118.57 

i 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.9790 

TRA' 

-1 .6532 

TC3  .2251 

BAU  .0681 

SCT  2635.7  SW 

268.1  SG3 

400.7 

ST 

1393.2 

SR  259.1 

SS 

1484.9 

- 

ROE  -.2106 

RRA 

-.0124 

RC3  -.0719  FAU  .04512 

RRT 

.4793  RRF 

-.4694  RTF  - 

.9508 

CRT  .8743 

CRS  .9259 

CST 

.9933 

FOE  1 .9887 

FRA 

2.5237  FC3-1 .8004 

BSP  8765 

see  2649.3  R23 

-.0114  R13  - 

.9509 

LSA  2046.2 

MSA  161.0 

SSA 

13.5 

BOE  1.0014 

BRA 

1.65326C3  .2363  FSP  -11 77 

SCI 

2638.8  SG2 

235.0  THA 

2.81 

ELI 

1411,7 

EL2  124.1 

ALF 

9.31 

LAUNCH  DATE  DEC  10  1968  FLIGHT  TIME  I36.0D  ARRIVAL  DATE  APR  25  1969 


HELIOCENTRIC  CONIC  OISTA^  548.4C^ 


RL  147,31 

LAL  -.00 

La  78.00  VL  27.243 

CAL  5,57  AZL  86.75 

HCA 

146.84 

SMA 

125.24 

ECC  ,20041 

INC  5.2470 

VJ 

30.244 

RP  108 .25 

LAP  1 .78 

LOP  224.89 

VP  37.313 

GAP  -8.56  AZP  92.72 

TAL 

156.61 

TAP 

303.45 

RCA  100.14 

APO  150.34 

V2 

35.CK37 

RC  48.205 

CL  19.81 

CP  1 .05 

7Al  51 .05 

ZAP  18.11 

ETS  358.97 

2AE 

163.25 

ETE 

340.70 

ZAC  120.00 

ETC  165.08 

CLF 

' -18.08 

PLANETOCENTRIC  CONIC 

C3  20.540 

VHL  4,532  OLA  29.65 

pal  19.64 

RAO  6567.8 

VEL  11.913 

PTH 

2.12 

VHP 

6.095 

OPA  8.89 

RAP  25.40 

ECC 

: 1.3380 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

i 2 LONG 

80.15 

0 6 29 

3801.13 

-20,48 

153.05 

249.34 

67.81 

1 

9 50 

3201.1 

-23.31 

145.40 

99,85 

2 46  39 

3284.38 

-20.47 

115.05 

249.34 

67.79 

3 

41  24 

2684.4 

-23.30 

107.40 

100.00 

3 2 0 

3235.40 

-21 .64 

111.91 

249.84 

68.86 

3 

55  55 

^35.4 

-24.32 

104.14 

100.00 

2 35  50 

3325.34 

-19.32 

117.58 

248.83 

66.74 

3 

29  15 

2725.3 

-22.31 

110.06 

110.00 

6 5 12 

2660.55 

-32,36 

71.92 

253.37 

78.34 

6 

49  33 

2060.6 

-33.63 

62.92 

110.00 

1 47  7 

3472,95 

-9,46 

123.25 

243.39 

57,00 

2 

45  0 

2875.0 

-13.74 

116.76 

differential  corrections  MIO-COURSE  ElflECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACV 

TOE  -.9777  TRA-1.6083  TC3  ,2795  6AU  .0787  SOT  2662,2  SOR  256.8  SG3  444.6  ST  1422.1  SR  248,4  SS  1572.5 

ROE  -.1964  RRA  -.0226  RC3  -.0630  FMI  .04931  RRT  .5403  RRF  -.5516  RTF  -.9540  CRT  .8880  CRS  .9336  CST  .9937 

FOE  2.JTO3  FRA  2-6930  FC3-2.0783  6SP  8935  SC6  2674.5  R23  -.0151  R13  -.9541  LSA  2129.0  MSA  154.7  SSA_  12.7 

SOE  .9972  BRA  1.6085  6C3  .2865  FSP  -I3l7  SCI  2665.8  SC2  215.8  THA  5.00  ELI  1439.2  EL2  112.9  ALF  8.87 


LAUNCH  DATE  DEC  10  1 968  FLIGHT  TIME  138.00  ARRIVAL  DATE  APR  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  355.076 


RL  147.31 

LAL 

-.00 

La  78 .00 

VL  27,315 

GAL  5.36 

AZL  86.77 

HCA 

150.04 

SHA 

125.71 

ECC  .19492 

INC  3.2275 

VI 

30.244 

RP  108.29 

LAP 

1 .61 

LOP  228.09 

VP  37.353 

GAP  -7.96 

AZP  92*80 

TAL 

156.73 

TAP 

306.78 

RCA  101.20 

APO  150.21 

V2 

34.994 

RC  49.590 

gl 

20.29 

GP  1.22 

51.37 

ZAP  20.34 

ETS  358.94 

ZAE 

ETE 

344.13 

ZAC  120.88 

ETC  164.84 

CLP 

-20.50 

m 

PLANETOCENTRIC  CONIC 

C3  19.497 

WL 

4.416 

DLA  30.21 

RAl  19.52 

RAD  6567.8 

VEL  11.869  PTM 

2.11 

VHP 

5.767 

OPA  9.44 

RAP  26.24 

ECC 

1,3209 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.00 

23 

52  11 

3816.42 

-21 .04 

154,43 

248.19 

67.81 

24 

55  47 

3216.4 

-23.87 

146.75 

101.00 

2 

53  39 

3244 .27 

-21 .03 

112,31 

248.18 

67,80 

3 

47  44 

2644.3 

-23.86 

104.63 

79.00 

23 

52  11 

3816.4^ 

-21 ,04 

154.43 

248.19 

67.81 

24 

55  47 

3216.4 

-23.87 

146.75 

101  TOO 

2 

53  39 

3244 .27 

-21 .03 

112.31 

248.18 

67.80 

3 

47  44 

^44.3 

-25.86 

104.63 

110.00 

5 

58  3 

2666.37 

-32.28 

72.35 

252.04 

78.10 

6 

42  30 

2066.4 

-33.56 

63.36 

110.00 

1 

50  53 

3442.33 

-10.59 

121.60 

242.56 

57.31 

2 

48  15 

2842.3 

-14.83 

115.05 

differential  corrections  MJO-OOORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDC  -.9733  TRA-1.5613  TC3  .3327  6AU  .0878  5CT  2679.1  SGR  247.6  SC3  494.3  ST  1445.6  SR  238.7  SS  1666.5 

ROE  -.1836  RRA  -.0330  RC3  -.0518  FAU  .05403  RRT  .6084  RRF  -.6012  RTF  -.9568  CRT  .9022  CRS  .9436  CST  .9940 

FOE  2.3745  FRA  2.8837  FC3-2.3991  BSP  9062  SOB  2690.5  R23  -.0201  R13  -.9569  LSA  2214.0  MSA  148.8  SSA  11.9 

BDE  .9905  BRA  1.5617  BC3  .3367  FSP  -J474  SCI  2683.3  SG2  196.2  THA  3.24  ELI  1461.6  El2  101.8  ALF  8.51 

LAUNCH  DATE  DEC  10  1968  FLIGHT  TI>C  140.00  ARRIVAL  DATE  APR  29  1969 

HELIOCENTRIC  CONIC  DISTANT  361,731 

RL  147.31  LAL  -.00  LOL  78.00  VL  27,380  CAL  5.16  A7L  86.80  HCA  153.24  SNA  126.14  ECC  .18988  INC  3.2039  VI  30.244 

RP  108.33  LAP  1.44  LOP  231.28  VP  37.389  CAP  -7.37  A2P  92.86  TAL  156.87  TAP  310.11  RCA  lOZ.lB  APO  150.09  V2  34.980 

RC  51.091  GL  20,72  OP  1.44  7AL  51.69  7AP  22.69  ETS  358.84  7AE  161.46  ETE  347.06  7AC  121.62  ETC  164.57  CLP  -22.65 

Planetocentric  conic 


C3  18.554 

VHL 

4.307 

DLA  30.53  RAL  19.11 

RAO  6567.0 

VEL  11.029  PTH  2.10 

VHP  5. 

.454 

OPA  9.97 

RAP 

26.95 

ECC 

1 .3053 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.09 

23 

43  47 

3826.14 

-21.55 

155.30 

247.0B 

67.04 

24  47 

33 

3226.1 

-24,37 

147,67 

101.91 

2 

58  45 

3211.18' 

-21.54 

110^06 

247.07 

67.03 

3 52 

16 

2611.2 

'24.36 

102.34 

78.09 

23 

43  47 

3026.14 

-21.55 

155.30 

247.00 

67.04 

24  47 

33 

3226.1 

-24.37 

147,67 

101.91 

2 

58  45 

32IT.J0 

-21.54 

110.06 

247.07 

67.03 

3 52 

16 

2611.2 

-24.36 

102.34 

110.00 

5 

51  29 

2670.97 

-32.22 

72.70 

250.75 

77.90 

6 36 

0 

2071 .0 

-33.55 

63.72 

110.00 

1 

54  9 

3414,34 

-11.62 

120.00 

241.74 

57.62 

2 51 

4 

2014.3 

-15.01 

113.48 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9602 

TRA-1 .5071 

TC3  .3932  BAU  .0900 

SCT  2676.2  SCR 

241.0  SG3  549.7 

ST  J455.6 

SR 

230.0 

SS 

1762.7 

ROE  -.1722 

RRA 

-.0438 

RC3  -.0373  FAU  .05961 

RRT  . 

.6006  RRF 

-.6764  RTF  - 

.9595 

CRT  .9163 

CRS 

.9536 

CST 

.9942 

FOE  2,5972  FRA 

3.0926 

rc3-2,78J2  BSP  9247 

see  2607.1  R23 

-.0279  RJ3  - 

.9596 

USA  2293.1 

MSA 

143.6 

SSA 

10.8 

BOE  .9755 

BRA 

1.5077 

BC3  .3950 

FSP  -J663 

SGI  2601.3  SG2 

176.2  THA 

3.52 

ELI  1470.9 

EL2 

91 .2 

ALF 

8.27 

466 


nil  nil 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ) 


LAUNCH  DATE  OEC  10  19^8  FLIOHT  TIME  U2.00  ARRIVAL  DATE  MAT  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  36S.387 

RL  247.31  LAL  -.00  LOL  76.00  VL  27,440  CAL  4,99  A7L  66,83  MCA  156.43  SMA  126.53  ECC  .18532  INC  3.174  3 VI  30.244 

RP  106.38  LAP  1.27  LOP  234.47  VP  37.420  GAP  -6.61  ATP  92.91  TAL  156.99  TAP  313.43  RCA  103.08  APO  149.98  V2  34.967 

RC  52.697  CL  21.08  CP  1.72  TAl  51.97  TAP  25.19  ETS  358.66  TAE  160,94  ETE  349.73  TAC  122.22  ETC  164.26  CLP  -25.13 

PLANETOCENTRIC  CONIC 

C3  17.715  VHL  4.209  OLA  30.76  RAL  1 6 . 75  RAO  6567 , 7 VEL  11 . 794  PTH  2.09  VHP  5.157  OPA  10.50  RAP  27.50  ECC  1.2915 

LNCH  ATMTH  LNCH  time  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATHTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

77.40  23  37  16  3631.36  -22,00  155,97  246.06  67.91  24  41  10  3231.4  -24.60  146.22 

102.60  3 2 22  3164.35  -21.99  108.25  246.05  67.90  35527  2584.4  -24,79  100.50 

77.40  233718  3831 .36  -22.00  155.97  246.06  67.91  24  41  10  3231.4  -24.60  146.22 

102.60  3 2 22  3184.35  -21.99  108,25  246.05  67,90  35527  2584.4  -24,79  100.50 

110.00  5 45  55  2673.80  -32.16  72.91  249-58  77.79  6 30  29  2073.8  -33,52  63.93 

110.00  1 56  52  3389.91  -12.50  118.74  240^98  57.92  2 53  22  2789.9  -16.65  112.09 

DIFFERENTIAL  C<»RECTIONS  MIO-COURSE  E«CUTION  ACCURACY  CR8IT  DETERMINATION  ACCURACY 

TOE-1.1508  TRA-1.6596  TC3  -.0281  8AU  .0125  SGT  3061 .0  SCR  262.6  SC3  649.4  ST  1754.0  SR  239.1  55  2064.5 

ROE  -.1741  RRA  -.0674  RC3  -.0449  FAU  .05241  RRT  .8121  RRT  -.7869  RTF  -.9507  CRT  .9453  CRS  .9689  CST  .9965 

FOE  3.1559  FRA  3.6468  FC3-2.56I3  BSP  4319  SG6  3072.2  R23  -.0221  R13  -.9508  LSA  2716. 4 MSA  130.5  SSA  12.3 

BOE  1,1639  BRA  1.6610  BC3  .0530  FSP  -1272  SGI  3068.4  SG2  152.9  THA  4.00  ELI  1768.5  EL2  77.3  ALF  7,3$ 

LAUNCH  DATE  DEC  10  1968  FLIGHT  TIlC  144.00  ARRIVAL  DATE  MAY  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  374.966 

RL  147.31  LAL  -.00  LOL  78.00  VL  27.494  GAL  4.82  ATL  86.86  MCA  159.63  SMA  126.89  ECC  .18109  INC  3.1362  VI  30.244 

RP  108.42  LAP  1.09  LOP  237.66  VP  37.448  GAP  -6.25  ATP  92.94  TAL  157.16  TAP  316.79  RCA  103.91  APO  149.86  V2  34.954 

RC  54.396  GL  21.37  CP  2.09  TAL  52.27  TAP  27.66  €TS  356.37  TAE  160.74  ETE  352.32  TAC  122.59  ETC  163.96  CLP  -27,61 

PLANETOCENTRIC  CONIC 

C3  16.924  VHL  4.J14  OLA  30.95  RAL  16.37  RAO  6567.7  VtL  11.760  PTH  2.06  WP  4.67J  OPA  11.05  RAP  27.64  ECC  1 .2785 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  INJ  2 LONG 

76.95  23  32  32  3831.12  -22.39  156.12  245.01  68.05  24  36  23  3231.1  -25.17  148.34 

103.05  348  3163.47  -22.38  106.85  245.01  68.03  3 56  52  2563.5  -25.16  99,07 

76.95  23  32  32  3831.12  -22.39  156.12  245.01  68.05  243623  3231.1  -25.17  148.34 

103.05  348  3163.47  -22.38  106.85  245.01  68.03  3 56  52  2563.5  -25,16  99.07 

110.00  5 41  31  2672.73  -32.19  72.83  246.40  77.63  6 26  4 2072.7  - 33.53  63.85 

110.00  1 58  15  3369.85  -13.22  117.63  240.14  58.19  2 54  25  2769.9  -17.34  110.94 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9512  TRA-1.4247  TC3  .4171  BAU  .0944  SGT  2666.1  SCR  249.3  SG3  669.1  ST  1495.6  SR  223.1  SS  2007.0 

ROE  -.1562  RRA  -.07J6  RC3  -.0016  FAU  .07046  RRT  ,6376  RRF  -.6364  RTF  -.9615  CRT  .9476  CRS  .9746  CST  .9950 

FOE  3.1759  FRA  3.6556  FC3-3.6044  6SP  66l7  SC6  2699.^  R23  -.0531  R13  -.9617  LSA  2509.4  MSA  133.1  SSA  8.9 

BOE  .9643  BRA  1.4265  BC3  .4171  FSP  -2005  SGI  7696.2  SG2  135.6  THA  4.45  ELI  1510.5  EL2  70.6  ALF  8.06 


LAUNCH  DATE  DEC  10  1968  FLIGHT  TIME  146.00  ARRIVAL  DATE  MAY  5 1969 

HELIOCENTRIC  CONIC  DISTANCE  381 .580 

RL  147.31  LAL  -.00  LOL  78.00  VL  27.542  GAL  4.67  ATL  86.92  HCA  162,82  SMA  127.21  ECC  .17730  INC  3.0845  VI  30.244 

RP  108.45  LAP  .91  LOP  240.85  VP  37,472  GAP  -5.7l  ATP  92.95  TAL  157.31  TAP  320.13  RCA  104.66  APO  149,77  V2  34.942 

RC  56.186  GL  22  .53  GP  2.62  TAL  52.51  TAP  30.76  ETS  357,94  TAE  160.84  ETC  355.11  TAC  122.75  ETC  163,57  ClP  -30,66 

PLANETOCENTRIC  CONK 

C3  16.208  VHL  4 .026  OLA  31 .02  RAL  18.09  RAO  6567,6  VEL  11.730  PTH  2.07  VHP  4.601  OPA  11.66  RAP  27.95  ECC  1,2667 

LNCH  ATMTH  LNCH  TINE  L-I  TIME  INJ  UT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
76.78  23  30  13  3824,93  -22*68  155,78  244.07  68.26  24  33  58  3224.9  -25.43  147.97 

103.22  3 4 10  3149,85  -22,67  105.95  244.06  68.24  5 56  40  2549.8  -25.42  98.14 

76.78  23  30  13  3824.93  -22*68  155.78  244.07  68.26  24  33  58  3224.9  -25.43  147,97 

103.22  3 4 10  3149.85  -22.67  105.95  244.06  68.24  3 56  40  2549.8  -25.42  98.14 

110.00  5 39  17  2666.42  -32.28  72.36  247.34  78.10  6 23  44  2066.4  -33.58  63.37 

110.00  1 58  13  3356.36  -13.71  116.89  239.33  58.38  2 54  9 2756.4  -17.79  110.16 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDC  -.9131  TRA-1. 3561  TC3  .4662  BAU  .1012  SGT  2627.0  SCR  267.2  SC3  767.9  ST  1464.7  SR  225.5  SS  2115.1 

ROE  -.1553  RRA  -.0894  RC3  .0277  FAU  .07841  RRT  .8974  RRF  -.9024  RTF  -.9632  CRJ  .9609  CRS  .9835  CST  .9950 

FOE  3.4712  FRA  3.9589  FC3-4.1884  BSP  8722  SGB  2640.5  R23  -.0822  R13  -.9636  LSA  2579.3  MSA  129. 5 SSA  7.5 

BOE  .9262  BRA  1.3590  BC3  , 4670  FSP  -2277  SGI  2637.9  SG2  117.4  THA  5.23  ELI  1480.6  EL2  61.8  ALF  8,43 

MCMCH  DATE  OEC  10  1968  FLIGHT  TIME'  148.00  ARRIVAL  DATE  MAY  7 1969 

HELIOCENTRIC  CONIC  DISTANCE  388.155 

RL  147.31  LAL  -.00  La  78.00  VL  27.586  GAL  4,54  ATL  86.99  HCA  166.01  SNA  127,51  ECC  .17389  INC  3.0104  VI  30.244 

RP  108.49  LAP  .73  LOP  244 .03  VP  37.492  CAP  -5,19  ATP  92.92  TAL  157.46  TAP  323.46  RCA  105.33  APO  149.68  V2  34.929 

RC  58.051  CL  21.49  GP  3.39  TAL  52.68  TAP  33.86  ETS  357.29  TAE  161.26  ETE  358.54  TAC  122.62  ETC  163.07  CLP  -33.71 

PLANETOCENTRIC  CONIC 

C3  15.555  VHL  3.941  OlA  30.92  RAL  17.91  RAO  6567.6  VEL  Il.TDl  PTH  2.06  VHP  4.348  OPA  12.43  RAP  27.77  ECC  1 .2557 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

r INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.05 

23  31  23 

3809.35 

-22.85 

154.68 

243.20 

68.59 

24  34 

52 

3209.3 

-25,56 

146.64 

102.95 

3 1 34 

3146.20 

-22.84 

105.75 

243.19 

68.58 

3 54 

0 

2546.2 

-25.55 

97,91 

77,05 

23  31  23 

3809.35 

-22.85 

154.68 

243.20 

68.59 

24  34 

52 

3209.3 

-25.56 

146.64 

102.95 

3 1 34 

3146.20 

-22,84 

105.75 

243.19 

68.58 

3 54 

0 

2546.2 

-25.55 

97,91 

110.00 

5 40  19 

2651.08 

-32.49 

71 .21 

246.36 

78.74 

6 24 

30 

2051. 1 

-33.70 

62,16 

110.00 

1 55  44 

3352.46 

-13.85 

116.67 

238.48 

58,43 

2 51 

37 

2752.5 

-17,92 

109.93 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.8725 

TRA-I .2915 

TC3  .4818  BAU  .1010 

SCT  ?5ST.7  SCR 

306.4  SG3  1 

857.5 

ST  1428.3 

SR  238.7 

SS 

2231.4 

ROE  -.1593 

RRA  -.1143  RC3  .0666  FAU  .606M 

RRT 

.9411  RRF 

-.9521  RTF  - 

.9637 

CRT  .9733 

CRS  .9911 

CST 

.9951 

FOE  3.7958 

FRA  4.3202  FC3-4.8251 

BSP  8541 

SGB  2576.0  R23 

-.1292  R13  - 

.9643 

LSA  2657,1 

MSA  125.4 

SSA 

6.2 

BOE  .8870 

BRA  1.2966 

BC3  .4863 

FSP  -2550 

SCI 

2573.9  SG2 

103. 0 THA 

6.44 

ELI  1447.1 

EL2  54.1 

ALF 

9.25 

467 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  T968-69  > 


UUNCH  DATE  DEC  10  1966  FLIGHT  TIHE  150.00  ARRIVAL  DATE  MAV  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  394.706 


RL  147.31 

LAL 

-.00 

LOL  78 .00 

VL  27,625 

CAL  4.42 

AZL  87.11 

HCA 

169.19 

SMA 

127.77 

ECC  .17084 

INC  2.8935 

VI 

30.244 

RP  108.53 

LAP 

.54 

LOP  247.21 

VP  37.510 

GAP  -4,68  AZP  92.84 

TAL 

157.59 

TAP 

326.79 

RCA  105.94 

APO  149.60 

V2 

34.917 

RC  59.985 

OL 

21.13 

CP  4.63 

ZAL  52.72 

ZAP  37.24 

ETS  356.24 

ZAE 

161.96 

ETE 

3.51 

ZAC  122.12 

ETC  162.36 

CLP 

-36.99 

PLANE TOCCNTRIC  CONIC 

C3  14.87) 

VHL 

3.856 

OLA  30.52 

RAL  17.91 

RAD  6567.6 

VEL  11.673 

PTH 

2.05 

VHP 

4.113 

OPA  13.53 

RAP  27.18 

ECC 

1 .2447 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.11 

23 

39  8 

3775.04 

-22.81 

152.10 

242.4] 

69.16 

24 

42  3 

3175.0 

-25.44 

144.23 

101.89 

2 

53  49 

3160.90 

-22.80 

106.83 

242.40 

69.14 

3 

46  30 

2560.9 

-25.43 

98.97 

78.11 

23 

39  8 

3775 .04 

-22.81 

152.10 

242.41 

i^.l6 

24 

42  3 

3175.0 

-25.44 

144,23 

101 .89 

2 

53  49 

3160.90 

-22.80 

106.83 

242.40 

69.14 

3 

46  30 

2560.9 

-25.43 

98.97 

110.00 

5 

46  48 

2619.95 

-32.88 

68.86 

245.53 

80.08 

6 

30  28 

2020,0 

-33.90 

59.70 

110.00 

1 

49  16 

3363.98 

-13.44 

117,31 

237.54 

58.27 

2 

45  20 

2764,0 

-17.53 

110.60 

differential  CaWCTIONS  HIO-COU7SE  EXECUTION  ACCURACV  OR0JT  DETERMINATION  ACCURACY 

TOE  -.8142  TRA-1,2181  TC3  .4934  6AU  .1013  SC T 2454 .0  SCR  381.7  SC3  954.8  ST  1364.1  SR  270.4  55  2334.7 

ROE  -.1741  RRA  -.1526  RC3  .1265  FAU  .09593  «RT  .9641  RRF  -.9820  RTF  -.9637  CRT  .9831  CRS  .9964  CST  .9950 

FOE  4.1037  FRA  4.7241  FC3-5.5845  BSP  8366  SC6  2483.5  R23  -.1933  R13  -.9649  tSA  2714,8  MSA  120.9  SSA  4.8 

eOE  .8326  8RA  1 .2276  6C3  .5094  FSP  -2864  SCI  2481.5  8C2  100.3  TMA  8.54  ELI  1389.8  El2  48.5  ALF  11.04 

LAUNCH  DATE  DEC  10  1968  FlICMT  TINE  152.00  ARRIVAL  DATE  HAT  IJ  1969 

HELIOCENTRIC  CONIC  DISTANCE  401 .240 

RL  147.31  LAL  -.00  LOL  78.00  VL  27.660  CAL  4.32  A2L  87.32  MCA  172.38  SNA  126,01  ECC  .16814  INC  2.6797  VI  30.244 

RP  108.57  LAP  .36  LOP  250.39  VP  37.525  CAP  -4.18  ATP  92.66  TAL  157.72  TAP  330.10  RCA  106.49  APO  149.53  V2  34.906 

RC  61.981  CL  20.06  CP  6.91  7AL  52.53  2AP  41.00  ETS  354.33  2AC  16?.73  ETE  12.30  ZAC  121.00  ETC  161.14  CLP  -40-51 

PLA«TOCENTRIC  CONIC 

C3  14.145  VHL  3.761  OLA  29.49  RAL  18.28  RAO  6567.6  VEL  11.642  PTH  2.04  WP  3.903  OPA  15.50  RAP  25.94  ECC  1.2328 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

JNJ  2 LAT 

INJ  2 LONG 

.. 

81.41 

0 9 34 

3684.14 

-22.33 

145.14 

241 .71 

7D.23 

1 10  58 

3084.1 

-24.82 

137.26 

- 

98.59 

2 30  18 

3229.60 

-22.32 

111.75 

241 ,7| 

70.21 

3 24  8 

2629.6 

-24.81 

103.87 

100.00 

3 22  35 

3062.24 

*25.43 

100.45 

242.82 

73.74 

4 13  38 

2462.2 

-27.42 

92.21 

100.00 

1 59  58 

3326,73 

-19.29 

117,67 

240.43 

66.71 

2 55  24 

2726.7 

*22.27 

110.15 

110.00 

6 3 41 

2557,48 

-33.51 

64.10 

244.74 

82.83 

6 46  18 

1957.5 

-34.14 

54.91 

110,00 

1 35  22 

3404.25 

-11.98 

119.52 

236.44 

57.74 

2 32  6 

2804.3 

-16.16 

J12.90 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TOE  -.7388  TRA-1.1436  TC3  .4768  BAU  .1002  SCT  2324.0  SCR  537.0  SC3  1058.8  ST  1275.7  SR  344.0  SS  2415.2 

ROE  -.2122  RRA  -.2240  RC3  .2311  FAU  .10504  RRT  .9701  RRF  -.9955  RTF  -.9626  CRT  .9900  CRS  .9991  CST  .9951 

FOE  4.3452  FRA  5.2049  FC5-6.4289  8SP  8032  SC6  2385.2  R23  -.2425  R13  -.9656  LSA  2750.6  NSA  113.9  SSA  3.4 

60E  .7687  BRA  1.1653  BC3  .529B  FSP  -3162  SGI  2361. B SC2  127.1  THA  12.67  ELI  1320.4  El2  46.8  ALF  14.97 


LAUNCH  DATE  DEC  10  1968  FLIGHT  TINE  154.00  ARRIVAL  DATE  MAY  |3  1969 


HELIOCENTRIC  CONIC  DISTANCE  407.749 


RL  147,31 

LAL 

-.00 

LOL  70 .00 

VL  27.691 

CAL  4.23 

AZL  87,83  HCA  175.56 

SMA  126,22 

ECC  .16577 

INC  2.1660 

VI 

30.244 

RP  108.60 

LAP 

.17 

LOP  253.57 

VP  37.537 

CAP  -3.70 

AZP  92.16 

TAL  157.83 

TAP  333 

k30 

RCA  106.97 

APO  149.48 

V2 

34.094 

RC  64.032 

CL 

16.72 

CP  12.40 

ZAL  51.71 

ZAP  45.61 

ETS  349.92 

ZAC  162.04 

ETE  3|.47 

ZAC  1)0.30 

ETC  150.47 

CLP 

-44.26 

PLANETOCENTRIC  CONIC 

C3  13.146 

VHL 

3.626 

OLA  26.41 

RAL  19.73 

RAD  6567.5 

VEL  11.599 

PTH  2.03 

VHP  3. 

750 

DPA  20.29 

RAP  23.00 

ECC 

1 .2164 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

56  47 

3142.23 

-26.80 

106.66 

242.90 

80.51 

3 49 

9 

2542.2 

-27.04 

90.15 

90.00 

23 

50  44 

3739.53 

-14.25 

145.71 

238.78 

€5.27 

24  53 

4 

3139.5 

-17.47 

130.51 

100.00 

4 

47  42 

2784.66 

-29.22 

80.74 

243.28 

83.41 

5 34 

7 

2104.7 

-29.83 

71  .99 

100.00 

0 

46  27 

3572.33 

-12.06 

132.32 

237.68 

62.44 

1 45 

59 

2972.3 

-15.66 

125.30 

110.00 

6 

46  53 

2411.73 

-34.18 

52.78 

243.64 

89.49 

7 27 

5 

1011,7 

-33.87 

43.55 

110.00 

1 

3 45 

3518.02 

-7.78 

125,65 

235.12 

56.61 

2 2 

23 

2918.0 

-12.12 

119.25 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6203 

TRA- 

•1.0629 

TC3  .4620  BAU  .1188 

SGT  2142,5  SCR  924.8  SC3  1141.0 

ST  1130.2 

SR  524.7 

SS 

2351  .0 

ROE  -.3038 

RRA 

-.3994 

RC3  .4935  FAU  .11431 

RRT 

.9651  RRF  - 

.9995  RTF  - 

.9596 

CRT  .9943 

CRS  .9999 

CST 

-9956 

FOE  4. 1767 

FRA 

5.6971 

FC3-7.5275 

6SP  79iB 

see  2333. S K3  - 

.2412  R13  - 

.9701 

LSA  2659.8 

MSA  96.5 

SSA 

2.1 

BOE  .6907 

BRA 

1.1355 

eC3  .6760  FSP  -3476 

SGI  2322,8  SC2  223.4  1HA  22.84 

ELI  1245.1 

El2  50.8 

ALF 

24.02 

LAUNCH  DATE  OEC  10  1968  FLIGHT  TIME  156.00  ARRIVAL  DATE  MAY  J5  1969 

HELIOCENTRIC  CONIC  OISTANCE  414.235 

RL  147.31  LAL  -.00  LOL  78-00  VL  27.718  CAL  4.15  AZL  90.93  HCA  178,74  SMA  128.41  ECC  .16371  INC  .9609  VJ  30.244 

RP  108.64  LAP  -.02  LOP  256.74  VP  37.546  CAP  -3.23  A2P  89.07  TAL  157.91  TAP  336.65  RCA  107.38  APO  149.43  V2  34.883 

RC  66.131  CL  -7.52  CP  39,77  7AL  50.0$  ZAP  58.55  ETS  332.32  ZAE  140.79  ETE  68.92  ZAC  105.10  ETC  149.16  CuP  -47.25 

planetocentrk  conic 

C3  11.868  VHL  3.445  OLA  3.86  RAL  29.04  RAO  6567.5  VEL  U.544  PTH  2.01  VHP  4.424  OPA  44.62  RAP  7.95  ECC  1.1953 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INi  AZMTH  INJ  TIME  PO  CST  TJM  JNJ  2 LAT  INJ  2 LONG 

90.00  7 33  11  2216.92  -19.63  4J .63  243.28  110.83  8 10  8 1616.9  -16.62  34.25 

90.00  20  28  36  4621 .24  15,19  195.94  242.02  64,72  2l  45  38  4021.2  9.68  169,02 

100.00  8 56  20  1948.72  -20.51  21.53  242.91  112.23  9 28  48  1548.7  -17,32  14. J9 

100.00  21  48  8 4364,67  14,05  176.64  241.59  63.34  23  0 53  3764,7  10.36  169.79 

110_.00  10  8 43  1722.15  -22.88  3.19  241.76  116.11  10  37  25  1122.2  -19.19  356.00 

110.00  22  52  14  4164.00  16.33  160.12  240.31  59.55  24  1 38  3564.0  12.17  153,49 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  -.3648  TRA-1.0507  TC3  .4663  BAU  .2974  SCT  18B1.2  SCR  2TD4.6  SC3  824.9  ST  802.7  SR  926,9  SS  1252.3 

ROE  -.3696  RRA-1,3905  RC3  1.8153  FAU  .08845  RRT  .9502  RRF -1 .0000  RTF  -.9491  CRT  .9907  CRS  1.0000  CST  .9909 

FOE  1.3060  FRA  4. 89B2  FC3-6. 4523  BSP  5GB  3294.5  R23  -.1048  R1 3 -.9945  LSA  1751.1  MSA  96.4  SSA  .5 

0OE  .5194  BRA  1.7428  6C3  1.8742  FSP  -2763  SCI  3258.3  SG2  486.7  THA  55.67  ElI  1224.9  Et2  82.6  ALF  49.21 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69  > 


LAUNCH  OATC  CCC  10  1968 


HELIOCENTRIC  CONIC 


RL 

147.31  LAL 

-.00 

LOt 

78.00 

VL 

27.741 

CAL 

RP 

108.67  LAP 

-.21 

LOP 

259.91 

VP 

37.554 

CAP 

RC 

68.274  CL 

40.65 

CP 

-29.63 

ZAL 

61.76 

ZAP 

flight  time  158.00 
DISTANCE  420.708 

4.09  AIL  83.76  MCA  181.92  SMA  128.57 
-2.77  A7F  96.23  TAL  157.98  TAP  339.90 
57.96  ETS  23.50  7AE  145.77  ETE  294.19 


ARRIVAL  CATE  MAT  17  1969 


ECC  .16)94  INC  6.2336  vj  30.244 
RCA  107.75  APO  149.39  V2  34.873 
ZAC  124.73  ETC  185.53  ClP  -52.38 


planetocentric  conic 

C3  21.288  VHL  4.6)4  OlA 


TOE  -.9388  TRA  -.7757  TC3  .1425 

ROE  1.3943  RRA  .6054  RC3  -.6528 

FOE  8.5011  FRA  3.9676  FC3-3.9825 

0OE  1.6809  8RA  .9840  BC3  .6682 

LAUNCH  DATE  OEC  10  1968 

heliocentric  conic 
RL  147.3)  LAL  -.00  LOL  78.00 

RP  108.70  lap  -.40  LOP  263.09 

RC  70.496  CL  32.30  GP  -12.56 

PLANETOCENTRIC  CONIC 
C3  16.254  VHL  4.032  OLA  40.15 
LNCH  TIME  L-I  TIME 


47.12  RAL  4.4)  RAO  6567.9  VCL  11.944  PTH  2.13  VHP 
INJ  LONG  INJ  RT  ASC  INJ  AZMTl 
52.28 

52.27 

52.28 

52.27 

52.28 
52.27 
ACCURACY 

BAU  .1902  9GT  1838.6  8GR  2140.4  SG3  1150.7 

FAU  .09793  «RT  -.9305  «F  .9995  RTF  -.9409 

BSP  8702  9G6  2821.7  R23  -.1277  R13  .9917 

FSP  -3327  SCI  2773.4  SCR  519.8  TMA  130.34 


3.765  OPA  -19.01  RAP  38.38  ECC  1.3503 


lnch  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  iNJ 

50.62 

20  21  29 

4280.64 

-30.65 

198.16 

241 .04 

129.38 

4 23  48 

2822.03 

-30.64 

84.32 

241.02 

50.62 

20  21  29 

4280.64 

-30.65 

198.16 

241.04 

129.38 

4 23  48 

2822.03 

-30.64 

84.32 

241.02 

90.62 

2D  Zt  Z9 

4280.64 

-30.69 

196.16 

241.04 

129.38 

differential 

4 23  48  2822.03 

CORRECTIONS 

-30-64 

84.x  241.02 

MIO-COUIX  OCCUTIOH  1 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  52  50 

3680.6 

-35.52 

190.82 

5 10  90 

2222.0 

-35.31 

76.98 

21  32  50 

3680.6 

-35.32 

190.82 

5 10  90 

2222.0 

-35.31 

76.98 

21  32  50 

3680.6 

-35.32 

190.82 

5 10  50 

2222.0 

-35.31 

76.98 

flight  TIIC  160.00 


ORBIT  determination  ACCURACY 
ST  1240.8  SR  1763.0  SS  3506.0 

CRT  -.9872  CRS  -.9999  CST  .9893 

LSA  4112.0  MSA  177.5  SSA  1.1 

ELI  2)49.7  EL2  162.5  AlF  125.02 

ARRIVAL  date  MAY  19  1969 


lnch  azmth 
€0.25 
119.75 
60.25 
119.75 
60.25 
1)9.75 


2)  25  43  4114.19 

4 to  52  2861 .87 

21  25  43  4114.19 

4 10  52  2861.87 

21  25  43  4114.19 

4 10  52  2861 .87 

differential  CORRECTIONS 
TOE  -.5351  TRA  -.6734  TC3  .0985 
ROE  .4992  RRA  .3074  RC3  -.4099 
FOE  8.6138  FRA  6.0744  FC3-7.5357 
BOC  .7318  BRA  .7402  BC3  .4215 


VL  27.761  CAL 
VP  37.559  GAP 
ZAL  57,59  ZAP 


RAL  10.84 
INJ  LAT 
'29.83 
-28.82 
-28.83 
-28.82 
-28.83 
-28.82 

BAU  .0916 
FAU  .14JB6 
BSP  6061 
FSP  '4644 


DISTANCE  427.151 

4.04  AZL  85.54  HCA  185.10  SNA  128.7)  ECC  .16047  INC  4.46)3  V)  30.244 

-2.32  ATP  94.44  TAL  158.01  TAP  343.10  RCA  108.05  APO  149.36  V2  34.862 

58.38  ETS  10.11  ZAC  162.7)  ETE  303.44  ZAC  121.95  ETC  173.15  ClP  -57.51 


RAO  6967.7 

VEL  11.732 

PTM  2.07 

VHP  3.23) 

OPA  -4 ,09 

RAP  29.69 

ECC  1.2675 

INJ  LCNC 

INJ  RT  ASC 

INJ  A2NTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

181 .85 

240.13 

60.75 

22  34  17 

35)4.2 

-32.48 

173.99 

86.49 

240.13 

60.74 

4 58  34 

2261.9 

-32.48 

78.64 

181 .85 

240.13 

60.75 

22  54  17 

3514.2 

-32.48 

173.99 

86.49 

240.13 

60.74 

4 58  34 

2261.9 

-32.48 

78.64 

181 .89 

240.13 

60.75 

22  34  17 

3514.2 

-32,48 

173.99 

86.49 

240.15 

60.74 

4 98  34 

2261 .9 

-32.48 

78,64 

MID-COURSE  CICCUTION  ACCURACY 
SCT  1467.1  SCR  969.1  SG3  1532.3 
RRT  -.9013  RRF  .9980  RTF  -.9199 
SC6  1758.2  R23  -.2666  R13  .9629 

SCI  1721.4  SCR  39718  7HA  J47.67 


ORBIT  OCTERNINATION  ACCURACY 
ST  848.2  SR  729.9  SS  3546.3 
-.9995  CST  .9822 
158.2  SSA  2.0 


CRT  -.9755  CRS 
LSA  3715.3  MSA 
ELI  1112.3  CL2 


122.9  ALF  139.39 


LAUNCH  DATE  OEC  10  1968 

heliocentric  CONIC 
RL  147.31  LAL  -.00  LOL  78,00 

RP  108,73  LAP  -.58  LOP  266.25 

RC  72.672  CL  30.12  CP  -8.15 

PLANETOCENTRIC  CONIC 
C3  15.200  VHL  5.899  OLA  38.27 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 

63.11  21  44  56  4060.40 

116.89  4 3 1 2885.33 

63.11  21  44  56  4060.40 

116.89  4 3 1 2885.33 

63.11  21  44  56  4060.40 

116.89  4 3 1 2885.33 

differential  CORRECTIONS 
TOE  -.3372  TRA  -.5425  TC3  -.0413 

ROE  .3365  RRA  .2053  RC3  -.2838 

FOE  8.8766  FRA  6,9174  FC3-9.0130 

BOE  .4764  BRA  .5B01  BC3  .2868 

LAUNCH  DATE  OEC  10  1968 

HELIOCENTRIC  CONIC 
RL  147,51  LAL  -.00  LOL  78.00 

RP  108.76  LAP  -.77  LOP  269.42 

RC  74,919  CL  29.15  CP  -6.14 

Planetocentric  conic 


FLIGHT  TIME  162.00 
DISTANCE  433.574 


VL  27.778 
VP  37,563 
ZAL  56.62 

RAL  12.27 
INJ  LAT 
-28.07 
-28.05 
-28 .07 
-28.05 
-28 .07 
-28.05 

BAU  .0983 
FAU  .19825 
eSP  4654 
FSP  -5)78 


VL  27,792  CAL 
VP  37.965  CAP 
ZAL  96.17  ZAP 


GAL  4.00 

AZL  85.95 

HCA 

188.27 

SMA 

128.82 

ECC  .15928 

INC  4.0482 

CAP  -1 .87 

AZP  94 .01 

TAL 

158.0) 

TAP 

346.28  RCA  108.30 

APO  149.34 

ZAP  62.85 

ETS  6.31 

ZAE 

166.29 

ETE 

301.94 

ZAC  119.34 

ETC  170.31 

RAD  6567.6 

VEL  11.687 

PTH 

2.06 

VHP 

3.060 

OPA  -.77 

RAP  26.25 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

176.88 

239.76 

62.84 

22 

52  36 

3460.4 

-31.46 

87.99 

239.75 

62.83 

4 

51  7 

2285.3 

-31.45 

176.88 

239.76 

62.84 

22 

52  36 

3460.4 

-31 .46 

87.99 

239.75 

62.83 

4 

51  7 

2285.3 

-31.45 

176.88 

239.76 

62.84 

22  42  36 

3460.4 

-31 .46 

87.99 

239.75 

62.83 

4 

51  7 

2285.3 

-31.45 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1130.9  SCR  664,2  SC3  1700.2 
RRT  -.8367  RRF  .9952  RTF  -.8716 
SOB  131 J. I R23  -.3598  R)3  .9287 

SGI  1270.6  SC2  323.6  THA  151.83 

FLIGHT  TIME  164 .00 

DISTANCE  439.976 

5.98  AZt  86.14  HCA  191.44  SNA  128.92 
-1.44  AZP  93.79  TAL  157.98  TAP  349.42 
67.97  ETS  4,48  ZAE  171.76  ETE  289.00 


C3  14.714 

VHL  3.836 

OLA  37.43  RAL  12.91 

LNCH  AZMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

64.42 

21  54 

7 

4033.93 

-27.72 

115.58 

3 59 

0 

2897.26 

-27,71 

64.42 

2)  54 

7 

4033.93 

-27.72 

115.58 

3 59 

0 

2897.26 

-27.71 

64.42 

21  54 

7 

4033.93 

-27.72 

1)5.58 

3 59 

0 

2897.26 

-27.71 

differential  CORRECTIONS 

TOE  -.1489 

TRA 

3922 

TC3  -.2150 

BAU  .0600 

ROE  .2766  RRA  . 

15S2  RC3  -.2161 

FAU  .)717B 

RAO  6567. 6 

VEL  11.666 

PTH  2.05 

VHP 

2.94) 

OPA  .24 

RAP  23,53 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

174.51 

259.58 

63.77 

23 

1 2) 

54  33.9 

-31.00 

B8.77 

239.58 

63.75 

4 

47  17 

2297.3 

-30.99 

174.51 

239.58 

63.77 

23 

1 21 

3433.9 

-3).CW 

88. n 

239.58 

63.75 

4 

47  17 

2297.3 

-30.99 

174.51 

239.58 

63.77 

23 

1 21 

3433.9 

-31.00 

88. n 

239.58 

63.75 

4 

47  17 

2297,3 

-30.99 

FOE  9.1980  FRA  7.4897  FC-10.1074  BSP 
BOE  .3142  BRA  .4217  6C3  .3048  FSP 


34J0 

-9666 


MID-COURSE  EXECUTION  ACCURACY 
SCT  788.0  SCR  53^.4  SC3  1827.5 
RRT  -.6673  RRF  .9835  RTF  -.7303 
SCB  990.9  R23  -.4884  R13  .8594 
SCI  882.6  SC2  354.0  THA  150.54 


ARRIVAL  date  MAY  2J  1969 


30.244 

34.853 


168.95 

80.06 

168.99 

80.06 

168.95 

80.06 


ST  581.8  SR  507.8  SS  3598.6 
CRT  -.9485  CRS  -.9982  CST  ,9658 
LSA  3677.3  MSA  152.7  SSA  3.1 
ELI  762.4  El2  122.8  ALF  139.09 

ARRIVAL  DATE  MAY  23  1969 


ECC  .15834  INC  3.8639  V)  30.244 
RCA  108.51  APO  149.33  V2  34.844 
ZAC  116.87  ETC  169.12  ClP  -67.84 


166.56 

80.82 

166.56 

80.82 

166.56 

80.82 

ORBIT  DETERMINATION  ACCURACY 
ST  313.8  SR  422.4  SS  5653.0 

CRT  -.8394  CRS  -.9960  CST  .8845 

LSA  5687.6  MSA  151.0  SSA  4.1 

ELI  506.7  El2  142.2  AlF  125.12 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  DATE  DEC  10  1948  FulCHT  TIME  166.00  ARRIVAL  DATE  MAT  25  1969 


HELIOCENTRIC  CONIC  DISTANCE  446.355 


RL  147.31 

LAL 

-.00 

LOL  78 .00 

VL  27.803 

CAL  3.97 

A7L  86.24 

HCA 

194.61 

SNA 

129.00 

ECC  .15766 

INC  3.7585 

VI 

30.244 

RP  108.78 

LAP 

-.95 

LOP  272.59 

VP  37.565 

CAP  -1 .02 

ATP  93.64 

tal 

157,91 

TAP 

352.52 

RCA  108.66 

APO  149.33 

vz 

34.835 

RC  77.194 

CL 

28.59 

CP  -4.97, TAL  55.87 

TAP  73.41 

ETS  3.34 

TAE 

173.43 

ETE 

260.61 

TAC  114.34 

ETC  168.48 

CLP 

-73.35 

PLANE TOCENTRIC  CONIC 

. _ . ... 

C3  14.438 

VHL 

3.800 

DlA  56.98 

RAl  13.34 

RAO  6567.6 

VEL  11.654 

PTH 

2.05 

VHP 

2.853 

OPA  .37 

RAP  20.93 

ECC 

1 .2376 

lnch  atmth 

LNCH  TIME 

L-1  time 

INJ  LAT 

iNJ  ip^ 

iNj  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

65.16 

21 

59  38 

4018.57 

-27.53 

173.16 

239.55 

64.27 

25 

6 36 

3418. 6 

-30.75 

165.19 

114.84 

3 

56  54 

2904 .23 

-27.52 

89.23 

239.54 

64.26 

4 

45  10 

2304.2 

-30.74 

81  .26 

65.16 

21 

59  38 

4018.57 

-27.53 

173.16 

239.55 

64.27 

23 

6 36 

3418.6 

-30.75 

165.19 

114.84 

3 

56  54 

2904.23 

-27.52 

89.23 

239.54 

64.26 

4 

45  18 

2304.2 

-30.74 

81  .26 

65.16 

21 

59  38 

4018.57 

-27.53 

173.16 

239.55 

64.27 

23 

6 36 

3418.6 

-30.75 

165.19 

114.84 

3 

56  54 

2904.23 

-27.52 

89.23 

239.54 

64.26 

4 

45  18 

2304.2 

-30.74 

81  .26 

differential  corrections  MID-COURSE  EXECUTION  ACCURACV  OR0IT  DETERMINATION  ACCURACY 

TOE  .0456  TRA  -.2286  TC3  -.4228  BAU  .0879  SCT  542.4  SCR  463.1  SC3  1930.5  ST  146.9  SR  383.2  SS  3702.9 

ROE  .2497  RRA  .1254  RC3  -.1696  FAU  .18195  RRT  -.1389  RRF  .9680  RTF  -.2334  CRT  .2969  CRS  -.9930  CST  -.1830 

FOE  9.5018  FRA  7.9516  FC-10.9097  BSP  2140  SCB  713.2  R23  -.8360  R13  .4982  LSA  3722.6  MSA  151.1  SSA  5.1 

BOE  .2539  BRA  .2608  BC3  .4555  FSP  -6048  SCI  554.3  SC2  448.7  THA  159.41  ELI  386.1  El2  139.2  ALF  82.53 

LAUNCH  DATE  DEC  10  1968  FLICHT  TINE  168.00  ARRIVAL  DATE  MAT  27  1969 


HELIOCENTRIC  CCNIC  _ ___  DISTANCE  452.714 


RL  147.31 

LAL 

-.00 

LOL  78 .00 

VL  27.812 

CAL  5.98  ATL  86.31 

HCA 

197.78 

SNA 

129.06 

ECC  .15722 

INC  3.6901 

VI 

30.244 

- 

RP  108.81 

LAP 

-1.13 

LOP  275.75 

VP  37,564 

CAP  -.60  ATP  93.51 

tal 

157.80 

TAP 

355.58 

RCA  108.77 

APO  149.35 

V2 

34.827 

RC  79.493 

Cl 

28.20 

CP  -4.19  tal  55.60 

TAP  79.05  ETS  2.54 

TAE 

172.50  ETE 

227.81 

TAC  111.73 

ETC  168.08 

CLP 

-79.02 

PLANETOCENTRIC  CONIC 

■ ■ 

..... 

C3  IA.Z60 

VHL 

3.779  OLA  36.69  RAL  13.71 

RAO  6567.6  VEL  11.648 

PTH 

2.04 

2.793 

OPA  .07 

RAP  18.33 

ECC 

1 .2350 

lnch  atmth 

LNCH  time 

L-I  TIME 

INJ  UT 

INJ  tONC  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONO 

65.63 

22 

3 35 

4008.76 

-27.40 

172.30  239.63 

64.59 

23 

10  24 

3408.8 

-30.58 

1 64 . 32 

114.37 

3 

55  51 

2909.14 

-27. » 

lHli.56  259.63 

64.57 

4 

44  20 

2309.1 

-50.57 

81.59 

65.63 

22 

3 35 

4008.76 

-27.40 

172.30  239.63 

64.59 

23 

10  24 

3408.8 

-30.58 

164.32 

114.37 

3 

55  51 

2909.14 

-27.39 

89.56  259.63 

64.57 

4 

44  20 

2309.1 

-30.57 

81 .59 

= 

65.63 

22 

3 35 

4008.76 

-27.40 

“m.30  239.63 

64.59 

23 

ID  24 

3408.8 

-30.58 

164.32 

114.37 

3 

55  51 

2909.14 

-27.39 

89.56  239.63 

64.57 

4 

44  20 

2309.J 

-30.57 

81  .59 

DIFFERENTIAL  CORRECTIONS  MjD-GOURiE  E«CUTION  ACCURACV  OR^IT  DETERMINATION  ACCURACV 

TOE  .2484  TRA  -.0537  TC3  -.6548  BAU  .1276  SCT  630.2  SCR  400.9  SC3  2002.3  ST  378.2  SR  362.5  SS  3725.6 

ROE  .2359  RRA  .1044  RC3  -.1337  FAU  .18957  RRT  .6209  RSF  .9464  RTF  .5646  CRT  .9697  CRS  -.9894  CST  -.9247 

FOE  9.6980  FRA  8.2854  rc-1 1.4932  BSP  1215  SCB  757.8  R23  . 6148  R1 3 . 7201  LSA  3759.2  MSA  152.1  SSA  5.9 

BOE  .3426  BRA  .1}75  BC3  .6684  FSP  -6354  SCI  696.6  SC2  298.5  THA  28.13  ELI  519.9  EL2  64.4  ALF  43.75 


LAUNCH  DATE  DEC  10  1968  FLICHT  TIME  170.00  ARRIVAL  DATE  MAT  29  1969 


t^LlOCENTRIC  CONIC  DISTANCE  459.050 


RL  147.31 

LAL 

-.00 

LOL  78.00 

VL  27.818 

CAL  4.00 

ATl  86.36 

HCA 

200.95 

5MA 

129.10 

ECC  ,15702 

INC  3.6420 

VJ 

30.244 

RP  108 .83 

LAP 

-1 .30 

LOP  278.92 

VP  37.562 

CAP  -.19  ATP  93.40 

TAL 

157.65 

tap 

558.60 

RCA  108.83 

APO  149.37 

V2 

34.820 

= 

RC  81.813 

CL 

27.89 

CP  -3.63 

tal  55,33 

tap  84.79  ETS  1.92 

TAE 

169.66 

ETE 

207.85 

TAC  109.09 

ETC  167.79 

CLP 

-84.78 

— 

PLANETOCENTRIC  CONIC 

C3  14.202 

VHL 

3.769  OLA  36.48 

RAl  14.07 

RAO  6567.6 

VEU  U.644 

PTH 

2.04 

VHP 

2.758 

OPA  -.47 

RAP  15.74 

ECC 

1 .2337 

- 

LNCH  A7MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

65.97 

22 

6 50 

4002.26 

-27.30 

ITl.TZ 

239.84 

64,79 

23 

13  32 

3402.3 

-30.45 

163.74 

114.03 

3 

55  32 

2913.23 

-27.28 

89.83 

239.63 

64.78 

4 

44  5 

2313.2 

-30.44 

81  .85 

_ 

65.97 

22 

6 50 

4002.26 

-27.30 

17J.7? 

2)9.84 

64.79 

23 

13  32 

3402.3 

-30.45 

163.74 

— 

114.03 

3 

55  32 

2913.23 

-27.28 

89.83 

239.83 

^,78 

4 

44  5 

-30.44 

81.85 

-T 

65.97 

22 

6 50 

4002.26 

-27.30 

171.72 

259,84 

64.79 

T3 

13  32 

S402.5 

-30.45 

163.74 

114.03 

3 

55  32 

2913.23 

-27.28 

09.83 

259.83 

64.78 

4 

44  5 

2)13.2 

-30.44 

81  .85 

DIFFERENTIAL  CORRECTIWS”  M70-COUR^  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

70E  .4565  TRA  AJ90  TC3  -.9048  BAU  _.L7^9  _ ^T  1003^2  SW  392.0  SC3  ST  698.3  SR  350.1  SS  37J5.6 

ROE  .2279  RRA  .0878  RC3  -.1032  fAO  .1^29  .84^  » .9182  RTF  .8571  W .99^  «S  -.9853  CST  -.9782 

FOE  9.7515  FRA  8.4865  FC- 11 .8438  BSP  1789  SCB  1077.0  R23  .3049  R1 3 .8783  LSA  3793.7  MSA  153.5  SSA  6.6 

BC€  .5103  BRA  .1560  BC3  .9106  FSP  -6567  SCI  1059.1  SC2  195.9  THA  19.04  ELI  781.0  EL2  13.7  AlF  26.61 

LAUNCH  DATE  DEC  10  1968  FLIGHT  TI»C  172.00  ARRIVAL  DATE  MAY  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  465.366 

RL  147.31  LAL  -.00  L<X  78.00  tf .StZ  CAL  4.03  A7U  86.39  HCA  204.12  SNA  129.13  ECC  .15705  INC  3.6058  VI  30.244 

RP  108.85  LAP  -1.47  LOP  282.08  VP  37.558  CAP  .22  ATP  93.29  TAL  157.47  TAP  1.58  RCA  108.85  APO  149.41  V2  34.813 

RC  84.153  CL  27.61  CP  -3.18  TAl  55.02  TAP  90.54  ETS  1.42  TAE  166.05  ETE  197.59  TAC  106.46  ETC  167.55  CLP  -90.54 

PLA»CT0CENTRIC  CONIC 

C3  14,188  VK.  3.767  OLA  36.33  RAL  14.47  RAD  6567.6  VEL  11.644  PTH  2.04  VHP  2.749  OPA  -1.13  RAP  13.20  ECC  1.2335 


LNCH  atmth 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

r INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.23 

22 

9 50 

3997.85 

-27.19 

171.31 

240.16 

64.9) 

23  16 

28 

3397.8 

-30.33 

163.33 

113.77 

3 

55  42 

2SJT.22 

-27.18 

90.10 

240.16 

64.91 

4 A4 

19 

2317.2 

-30.32 

82.12 

66.23 

22 

9 SO 

3997.85 

-27.19 

171.31 

240.16 

64.9) 

23  16 

28 

3397.8 

'30.33 

163.33 

113.77 

3 

55  42 

2917.22 

-27.18 

90.10 

240.16 

64.91 

4 44 

19 

2317.2 

-30.32 

82-12 

66.23 

22 

9 SO 

3997.85 

-27.19 

171.31 

240.16 

64.9) 

23  16 

28 

3397,8 

-30.33 

163.33 

113.77 

3 

55  42 

2917.22 

-27.18 

90.10 

240.16 

64.91 

4 44 

19 

2317.2 

-30.32 

82.12 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

toe  ,6663 

TRA 

.31  Fl 

TC3-1. 1626  BAU  .2210 

SOT 

1467.2  SCR 

370.6  SG3  2040.6 

ST  1029.6 

SR  341.6 

SS 

3675.5 

ROC  .2^ 

RRA 

.0734 

RC3  -.0748 

FAU  .19527 

RRT 

.8759  RRF 

.8828  RTF 

.9359 

CRT  .9984 

CRS  -.9806 

CST 

-.9897 

FDC  9.6586 

FRA 

8.5634 

FC-11.9151 

BSP  3217 

SOB 

1513.3  R23 

.1070  R13 

.9390 

LSA  3829.1 

MSA  155.3 

SSA 

7.3 

BOE  .7026 

BRA 

.3255 

BC3  1.1650 

FSP  -6653 

SCI 

1503.2  SC2 

175.0  THA 

12.64 

ELI  1084.7 

EL2  18.6 

ALF 

18.33 

470 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  10  1968 


Flight  time  174.00 


ARRIVAL  DATE  JUN  Z 1969 


HELIOCENTRIC  CONIC 


DISTANCE  471.660 


RL  147.51 

LAL 

-.00 

LOL  70.00 

VL  27.824 

GAL  . 4.07 

AZL  86.42 

HCA 

207.28 

SMA 

129.14 

ECC  .15729 

INC  3.5777 

VI 

30.244 

RP  108  .'87 

LAP 

-1,64 

LOP  285.24 

VP  37.554 

GAP  .61 

AZP  93.18 

TAL 

157.24 

TAP 

4.52 

RCA  108.83 

APO  149.45 

VZ 

34.807 

RC  86.508 

GL 

27.33 

GP  -2.82 

ZAL  54.67 

ZAP  96.21 

ETS  X.Oi 

ZAE 

162.19 

ETE 

191 .89 

ZAC  103.94 

ETC  167.35 

CLP 

-96.22 

PLANETOCENTRIC  CONIC 

C3  14.230 

VHL 

3.772 

OLA  36.19 

RAL  14.91 

RAD  6567.6 

VEL  11.645 

PTH 

2.04 

VHP 

2.764 

DPA  -1.64 

RAP  10.76 

ECC 

1 .2342 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

t AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 wONG 

66.46 

22 

12  49 

3994.67 

-27.08 

171,01 

240.60 

65.01 

23 

19  24 

3394.9 

-30.21 

163.03 

113.54 

3 

56  14 

2921.51 

-27.07 

90.38 

240.60 

65.00 

4 

44  56 

2321.5 

-30.20 

02.41 

66.46 

22 

12  49 

3994.87 

-27.06 

171.01 

240.60 

65.01 

23 

19  24 

3394.9 

-30.21 

163. D3 

113.54 

3 

56  14 

2921.51 

-27.07 

90.38 

240.60 

65.00 

4 

44  56 

2321.5 

-30.20 

82.41 

66.46 

22 

12  49 

3994.87 

-27.08 

171.01 

240.60 

65.01 

23 

19  24 

3394.9 

-30.21 

163.03 

113.54 

3 

56  14 

2921.51 

-27.07 

90.38 

240.60 

65.00 

4 

44  56 

2321.5 

-30.20 

82.41 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

.8725 

TRA 

.5070 

TC3-l,4Z01 

BAU 

.2703 

SGT 

1953.1 

SGR 

353.9 

3G3 

2007.8 

ST 

1356.2  SR 

335.1 

SS 

3608 . D 

RDE 

.2195 

RRA 

.0601 

RC3  -.0475 

FAU 

.19241 

RRT 

.8509 

RRF 

.8394 

RTF 

>9G36 

CRT 

.9936  CRS 

-.9752 

CST 

-.9938 

FDE 

9.4269 

FRA  8.5190 

FC-U.7055 

BSP 

4804 

SOB 

1984.9 

R23 

.0232 

R13 

.9640 

LSA 

3865.8  MSA 

157.3 

SSA 

7.9 

BDE 

.8997 

BRA 

.5106 

BC3  1.4209 

FSP 

-6603 

SGI 

1976.4 

SG2 

183.7 

THA 

8.84 

ELI 

1396.5  EUZ 

36.7 

alf 

13.80 

LAUNCH 

DATE  1 

DEC  10  1968 

FLIGHT 

TII« 

176.00 

ARRIVAL 

DATE 

JUN 

4 1969 

HELIOCENTRIC  CONIC 


DISTANCE  477.933 


RL 

147 

.31 

LAL 

-.00 

LOL 

78 

00 

VL 

27. 

823 

gal 

4 

13 

AZL 

86 

44 

HCA 

210 

45 

SMA 

129 

14 

ECC 

.13776 

INC 

3.5551 

VI 

30. 

244 

RP 

108 

.89 

LAP 

-1.80 

LOP 

288 

41 

VP 

37. 

549 

GAP 

1 

01 

AZP 

93 

.07 

TAL 

156 

97 

TAP 

7 

42 

RCA 

IDS 

77 

APD 

149 

51 

VZ 

34  . 

802 

RC 

68. 

077 

GL 

27.04 

GP 

-2, 

.51 

ZAL 

54 

.28 

ZAP 

101. 

.72 

ETS 

.66 

ZAE 

158 

.33 

ETE 

188 

.41 

ZAC 

101 

59 

ETC 

167 

17 

CLP' 

-101 

.73 

PLANETOCENTRIC  CONIC 


C3  14.324 

VHL  3.785 

OLA  36.07 

RAL  15.41 

RAO  6567.6 

VEL  11.649 

PTH  2.05 

VHP  2.802 

DPA  -2,53 

RAP  8.50 

ECC  1.Z357 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.67 

22  15  56 

3992.98 

-26.95 

170.79 

241.16 

65.07 

23  22  29 

3393.0 

-30.07 

162.82 

113.33 

3 57  6 

2926.30 

-26.94 

90.70 

241.15 

65.05 

4 45  52 

2326.3 

-30.06 

82.74 

66.67 

22  15  56 

3992.98 

-26.95 

170.79 

241.16 

65.07 

23  22  29 

3393.0 

-30.07 

162.62 

113,33 

3 57  6 

2926.30 

-26.94 

90.70 

241.15 

65.05 

4 45  52 

2326.3 

-30.06 

82.74 

66.67 

22  15  56 

3992.98 

-26.95 

170.79 

241.16 

65.07 

23  22  29 

3393.0 

-30.07 

162.82 

113.33 

3 57  6 

2926.30 

-26.94 

90.70 

241.15 

65.05 

4 45  52 

2326.3 

-30,06 

02.74 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

1 .0704 

TRA 

.6951 

TC3- 1.6685 

BAU 

.3195 

SGT 

2432.2 

SGR 

340.4 

3G3 

1942.9 

ST 

1667.3 

SR 

329.3 

SS 

3508.4 

RDE 

.2168 

RRA 

.0473 

RC3  -.0218 

FAU 

.18729 

RRT 

.8071 

RRF 

.7073 

RTF 

.9760 

CRT 

.9877 

CRS 

-.9691 

CST 

-.9957 

FOE 

9.0543 

FRA  8.3471 

FC-11.3196 

BSP 

6411 

SOB 

2455.9 

R23 

-.0096 

R13 

.9760 

LSA 

3895.1 

MSA 

159.2 

SSA 

8.4 

BOE 

1 .0922 

BRA 

.6967 

BC3  1.6686 

FSP 

-6487 

SGI 

2447.8 

SG2 

199.7 

THA 

6.49 

ELI 

1696.8 

El2 

50.6 

Alf 

11  .05 

LAUNCH  DATE  DEC  10  1968 


Flight  time  its. do 


ARRIVAL  CATE  JUN  6 1969 


HELIOCENTRIC  CONIC 

RL  147.31  LAL  LOL  78.00  VL  27.821 

RP  108.90  LAP  '1,96  LOP  291.57  VP  37.543 

RC  91.256  Gl  26.74  CP  -2.25  ZAL  53.84 

PLANETOCENTRIC  CONIC 


distance  484.105 

GAL  4.20  AZL  86.46  HCA  213.61  SMA  129.12 

CAP  1.40  A2P  92.95  TAL  156.65  TAP  10.27 


ZAP  107.01  ETS 


.38  ZAE  154.60  ETE  186.11 


ECC  .15843  INC  3.5364  VI  30.244 
RCA  108.67  APO  149.58  V2  .34.797 
ZAC  99.46  ETC  167.01  CLP-107.D3 


C3  14,467 

VHL  3.804 

OLA  35.95 

RAL  15,97 

RAD  6567.6 

VEL  11.656 

PTH  2.05 

VHP 

2.862 

DPA  -3.17 

RAP  6.45 

ECC  1.2361 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.87 

22  19  17 

3991.80 

-26.00 

170.62 

241.82 

65.10 

23 

25  49 

3391.8 

-29,92 

162.66 

113.13 

3 58  11 

2931 .89 

-26.79 

91.07 

241 .82 

65.08 

4 

47  3 

2331.9 

-29.91 

83.12 

66.8  7 

22  19  17 

3991.80 

-26.80 

170.62 

241 ,82 

65,10 

23 

25  49 

3391 .8 

-29. 92 

162.66 

113,13 

3 56  11 

2931.89 

-26.79 

91,07 

241 .82 

65.00 

4 

47  3 

2331.9 

-29.91 

83.12 

on 

22  19  17 

3991 .60 

-26.80 

170.62 

241 .62 

65.10 

23 

25  49 

3391.8 

-29.92 

162.66 

113.13 

3 58  11 

2931 .89 

-26.79 

91.07 

241 .82 

65.08 

4 

47  3 

2331  .9 

-29.91 

03.12 

DIFFERENTIAL  CORRECTIONS 
TDE  1.2571  TRA  .8799  TC3-1.9005 

RDE  .2151  RRA  .0352  RC3  .0026 

FDE  8.5885  FRA  8.0903  FC-10.7442 

BDE  1.2753  BRA  .8806  BC3  1.9005 

LAUNCH  DATE  DEC  10  1960 

HELIOCENTRIC  CONIC 


RL 

147.31 

LAL 

-.00 

LOL 

76.00 

VL 

27.818 

RP 

108.92 

LAP 

-2.11 

LOP 

294.73 

VP 

37.536 

RC 

93.644 

GU 

26.42 

GP 

-2.02 

ZAL 

53.35 

PLANETOCENTRIC  ' 

CONIC 

C3 

14.659 

VHL 

3.829 

Ola 

35.02 

RAL 

16.59 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .3676  SGT  2890.7  SGR  330.6  $G3  1854.7 

FAU  .17955  RRT  .7513  RRF  .7274  RTF  .9824 

BSP  7978  see  2909.5  R23  -.0225  R13  .9823 

FSP  -6275  SGI  2901. A SG2  217.4  THA  4.94 

FLIGHT  TIME  180. DO 

DISTANCE  490,415 
4.29  AZL  06,40  HCA  216.70  SMA 
1.79  AZP  92.82  TAL  156.30  TAP 


ORBIT  DETERMINATION  ACCURACY 
ST  1956.7  SR  324.6  SS  3389.3 

CRT  .9811  CRS  -.9622  CST  -.9966 

LSA  3923.7  MSA  161.2  SSA  8.9 

ELI  1982.5  ELZ  61.9  ALF  9.25 

ARRIVAL  DATE  JUN  8 1969 


CAL 
GAP 

ZAP  112.03  ETS 


129,10  ECC  .15932  INC  3.5205  VI  30.244 
13.07  RCA  100.53  APO  149.66  V2  34.793 
ZAC  97.60  ETC  166.87  CLP-112.D5 


.14  ZAE  151.06  ETE  184.49 
RAD  6567.6  VEL  11.664  PTH  2.05  VHP  2.942  DPA  -3.73  RAP 


4.66  ECC  1 .2413 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.08 

22  22  54 

3991.29 

-26.63 

170.49 

242.60 

65.10 

23  29  26 

3391.3 

-29.75 

162.55 

112.92 

3 59  30 

2938.25 

-26 . 62 

91.49 

242.59 

65.09 

4 46  28 

2336.2 

-29.74 

83.55 

67.08 

22  22  54 

3991.29 

-26.63 

170.49 

242,60 

65.10 

23  29  26 

3391.3 

-29.75 

162.55 

112.92 

3 59  30 

2936.25 

-26,62 

91.49 

242.59 

65.09 

4 46  28 

2338.2 

-29.74 

83.55 

67.08 

22  22  54 

3991.29 

-26,63 

170.49 

242.60 

65.10 

23  29  26 

3391.3 

-29.75 

162.55 

112.92 

3 59  30 

2938.25 

-26.62 

91.49 

242,59 

65.09 

4 48  28 

2338 . 2 

-29.74 

83.55 

DIFFERENTIAL  CORRECTIONS 

M|D- 

-COURSE 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

1.4310 

TRA 

1.0604 

TC3-2.1093 

BAU 

.4134 

SGT 

3320.3 

SGR 

524.5 

SG3 

1749.9 

ST 

2221 .0 

SR 

321  .2 

SS 

3257.0 

RDE 

.2144 

RRA 

.0237 

RC3  .0255 

FAU 

.16979 

RRT 

.6880 

RRF 

.6616 

RTF 

.9660 

CRT 

.9741 

CRS 

-.9547 

CST 

-.9972 

FDE 

8.06S8 

FRA 

7.7698 

FC-10.0270 

BSP 

9464 

SCB 

3336.1 

RZ3 

-.0275 

R13 

.9859 

LSA 

3951  .9 

MSA 

163.0 

SSA 

9.3 

BOE 

1.4470 

BRA 

1.0606 

BC3  2.1094 

FSP 

-5991 

SGI 

3527.8 

SG2 

234.9 

THA 

3.87 

ELI 

2242.9 

elz 

71.9 

ALF 

0.03 

471 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  i 


LAUNCH  DATE  DEC  10  1966 


rtlOHT  TIME  i8Z,00 


ARRIVAL  DATE  JUN  10  1969 


DISTANCE  496.624 
4.39  A/L  S( 

2.17  A2I»  91 


HELIOCENTRIC  CONIC 

RL  147,31  UAL  -.00  LOL  76.00  VL  27,612  CAL 

RP  106.93  LAP  -2.25  LOP  297.69  VP  37.529  CAP 

RC  96.036  CL  26.07  CP  -1 .82  2Al  52.60  74P 

PLANE TOCENTRIC  CONIC 

C3  14.901  VH.  3.660  OLA  35.70  RAl  17,26  RAO  6567,6  VEL  11.674  PTH 

IHJ  RT  ASC 
243.46 
243.46 
243.46 
243.46 
243.46 
243.46 


LNCH  AZHTH 

LNCH 

FINE 

L-I  TIME 

INJ  LAT 

INJ  tONC 

67.30 

22  26 

50 

3991.31 

-26.44 

170.39 

112.70 

4 1 

0 

2945.51 

-26.43 

91.97 

67.30 

22  26 

50 

3991.31 

-26.44 

170.39 

112.70 

4 I 

0 

2945.51 

-26.43 

91.97 

67.30 

22  26 

50 

3991.51 

-26.44 

170.39 

112.70 

differential 

4 1 0 29*5.91 

COMECTIONS 

-26.43 

91.97 

KIOh 

HCA  219.94 

SM4  129.06  ECC  .16042 

INC  5.5066 

VI 

30.Z44 

TAL  155.90 

tap  15.64 

RCA  106.56 

APO  149.76 

V2 

34.769 

ZAC  147,76 

ETE  163.52 

ZAC  96.04  ETC  166r.75 

CLP 

-116.77 

PTH  2.05 

VHP  3.040  OPA  -4.20 

RAP  3.16 

ECC 

1.Z45Z 

INJ  AZMTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

65.09 

25  33  21 

3391.3 

-29.56 

162.47 

65.06 

4 50  5 

2345.5 

-29.55 

64.05 

65.09 

23  33  21 

3391.5 

-29.56 

162.47 

65.06 

4 SO  5 

2545.5 

-29.55 

64.05 

65.09 

23  53  21 

3391.3 

-29,56 

162.47 

65.06 

4 50  5 

2545.^ 

-29.55 

64.05 

TOE  1.5911  TRA  1.2363  TC3-2.2916 
ROE  .2150  RRA  .0129  RC3  .0463 
FOE  7.5111  fra  7.4141  FC3-9.2234 
eoe  1.6055  BRA  1.2365  8C3  2.2922 

MONCH  DATE  DEC  10  1966 

HELIOCENTRIC  CONIC 


6AU  .4566 
FAU  .15675 
BSP  10649 
FSP  -5657 


16.6  SCR  322.0  SC3  1636.2 

mn  .6213  «r  .5940  rtf  .9661 

see  3730.5  R23  -.0291  R13  .9660 

SCI  3722.0  562  252.0  7HA  3.10 

rtICHT  TIME  164.00 


ORBIT  OCTERMINATION  ACCURACY 
ST  2457.6  SR  319.3  SS  3117.2 

CRT  .9666  CRS  -.9466  CST  -.9975 

LSA  59t6.9  HSA  164.9  SSA  9.7 

ELI  2476.9  EL2  61 .0  ALF  7.1 7 

arrival  DATE  JUN  12  1969 


RL 

147,31 

LAL 

-.00 

LOL 

T0.OO 

VL 

27,605  CAL 

4.50 

RP 

106.94 

LAP 

-2.39 

LOP  301.09 

VP 

37,522  CAP 

2.96 

RC 

96.436 

CL 

25.69 

CP 

-1 .65 

ZAL 

52.21  ZAP  121.17 

PLANETOCENTRIC  CONIC 

C3 

15.193 

WL 

5.69B 

OLA 

35.56 

RAL 

16.00  RAO  6567.6 

DISTANCE  502.612 

66.91  HiU  223.10  SKA  129.01  ECC  .16173  INC  3.4948  VI  30.244 

92.95  TAL  155.47  TAP  16.57  RCA  106.15  APO  149.66  V2  34.767 

2AP  121.17  ETS  399.60  2A€  144.73  ETE  162.42  TAC  94.79  ETC  166.66  ClP-121.16 


LNCH  A7HTH 
67.53 
112.47 
67.53 
112.47 
67.53 
112.47 


LNCH  tike  L-I  TIKE  INJ  LAT  INJ  LONG 
22  31  4 3991.60  -26.22  170.32 

4 2 39  2953.71  -26.21  92.91 

22  31  4 3991.60  -26.22  170.32 

4 2 39  2993.71  -26.21  92.91 

22  31  4 3991.60  -26.22  170.32 

4 2 39  2993.71  -26.21  62.91  

KIO-COURSC  CXECUTJCN  ACCURACY 


«EL  11. MT 

P1H  2.06 

VHP  3,154 

OPA  -4.55 

RAP  1 .94 

ECC  1.2500 

INJ  NT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

244.47 

65.07 

23  37  36 

3391 .6 

-29.55 

162.41 

244.47 

65.06 

4 51  53 

2355.7 

-29.34 

64.60 

244.47 

65.07 

23  37  36 

3391.6 

-29.35 

162.41 

244.47 

65.06 

4 51  53 

2353.7 

-29.34 

64  .60 

244.47 

65.07 

23  37  36 

3391 .6 

-29.35 

162.41 

244.47 

65.06 

4 51  55 

2353.7 

-29.34 

64.60 

differential  corrections 
TOC  1.7392  TRA  1.4097  TC3-2.4415 
ROC  .2171  RRA  .0030  RC5  .0690 
FOE  6.9633  FRA  7.0509  PC3-6.3934 
BOE  1.7527  BRA  1 .4097  BC5  2.4424 

LAUNCH  DATE  DEC  10  1966 

HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  76.00 
RP  108.94  LAP  -2.52  LOP  304.21 
RC  100.637  OL  25.29  CP  -1.50 
PLANE TOCENTRIC  CONIC 
C3  15.537  VHL  3,942  OLA  35.42  RAL 


ORBIT  OETERKINATION  ACCURACY 


.4961 

SCT  4OS0.I  SCN 

329.2  9C3  1920.0 

ST 

2669.0  SR 

319.1 

SS 

2976.0 

14659 

mn  .99S1  mr 

.5^7  RTF 

.9694 

CRT 

.9592  CRS 

-.9364 

CST 

-.9976 

12096 

see  4002.2  N23 

-.0267  RI9 

.9693 

LSA 

4006.2  MSA 

166.9 

SSA 

10.1 

-5279 

SCI  4004.1  SC2 

26643  IHA 

2.53 

ELI 

2666.5  EL2 

69.6 

ALF 

6.55 

Flight  time 

166.00 

ARRIVAL 

GATE 

JUN 

14  1969 

DISTANCE  506.977 


VL  27,797 
VP  37.514 
7Al  51.57 


CAL 

CAP 


16.60  RAO  6567.6  VEL 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

67.76 

22  35  41 

3902.94 

-25.96 

170,25 

112.22 

4 4 24 

2963.07 

-25.96 

93.13 

67,76 

22  35  41 

3992.94 

-25.96 

170.25 

112.22 

4 4 24 

2963.07 

-25.96 

93.13 

67.76 

22  35  41 

3992.94 

-25.96 

170.25 

112.22 

differential 

4 4 24  2963.07 

CORRECTIONS 

-25.96 

93.13 

NlOH 

AZL  66.52 

HCA  226.26 

SNA  126.95 

ECC  .16325 

INC  3.4642 

VI 

30.244 

AZP  92.41 

TAL  154.99 

TAP  21.25 

RCA  107.90 

APO  150.00 

V2 

34.765 

ETS  359.66 

ZAE  141.97 

ETE  181.74 

ZAC  93.64 

ETC  166.56 

CLP 

-125.28 

VEL  11.701 

PTH  2.06 

VHP  3.263  OPA  -4.60 

RAP  1 .02 

ECC 

1.2557 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

245.57 

65.04 

23  42  13 

3392.5 

-29'.  12 

162.37 

245.56 

65.02 

4 53  47 

2363.1 

-29.10 

65.24 

245.57 

65.04 

23  42  13 

3392.5 

-29.12 

162.37 

245.56 

65.02 

4 53  47 

2363.1 

-29.10 

65,24 

245.57 

65.04 

23  42  13 

3392.5 

-29.12 

162.37 

245.56 

65.02 

4 53  47 

2363.1 

-29.10 

65.24 

TOE  1.6723  TRA  1.5776  TC3-2.5663  BAU  .5333 
ROE  .2205  RRA  -.0060  RC3  .0607  FAU  ,13467 

FOE  6.4161  FRA  6.6747  FC3-7.5151  BSP  13269 

BOE  1.6652  BRA  1.577B  6C3  2.5676  FSP  -4916 

LAUNCH  DATE  DEC  10  1966 

HELIOCENTRIC  CONIC 

RL  147.31  LAL  -.00  LOL  76.00  VL  27.767 

RP  106.95  LAP  -2.64  LOP  307.36  VP  37,506 

RC  103.240  CL  24.66  CP  -1.36  7AL  50.66 

PLANETOCENTRIC  CONIC 

C3  15.936  VHL  3.992  OU  35.26  RAL  19.65  I 

LNCH  A/MTH  LNCH  TIKE  L-I  TIKE  INJ  LAT 
66.05  22  40  36  3993.72  -25. 7j 

111.95  4 6 16  2973.41  -25.69 

66.05  22  40  36  3993.72  -25.71 

111.95  4 6 16  2973,41  -25.69 

€6.05  22  40  36  3993.72  -25.71 

111.95  4 6 16  2973.41  -25.69 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9933  TRA  1.7436  TC3-2.6626  BAU  .5677 
ROE  .2254  RRA  -.0140  RC3  .0936  FAU  .12339 

FOE  5.9006  FRA  6.3101  FC3-6.7027  BSP  14345 

BOE  2.0060  BRA  1.7436  BC3  2.6644  FSP  -4559 


SCT  4406.6  SCR  326.9  S03  1403.5 
RRT  .4992  RRF  .4660  RTF  .9902 
see  4416.7  R23  -.0260  R13  .9901 
SCI  4409.6  SC2  263.9  THA  2.11 

flight  TIKE  166.00 


ORBIT  DETERMINATION  ACCURACY 
ST  2650.0  SR  320.5  SS  2634.2 

CRT  .9517  CRS  -.9300  CST  -.9979 

LSA  4026.6  MSA  166.9  SSA  JO. 5 

ELI  2666.3  EL2  97.6  AlF  6.12 


DISTANCE  515.120 

CAL  4.77  A2L  66.53  HCA  229.42  SNA  126.69 
CAP  3.32  ATP  92.26  TAL  154.46  TAP  23.90 
ZAP  129.07  ETS  3S9.60  ZAC  159.47  ETC  161.19 


INJ  LONG 
170.60 
93.60 
170.20 
93*60 
170.20 
93.60 


SCT  4700.7  SCR  332.9  SC3  1291.3 
RRT  .4416  RRF  .4153  RTF  .9906 
see  4712.4  R23  -.0267  R13  .9906 
SCI  4703.0  SC2  296.6  THA  1.60 


arrival  date  JUN  16  1969 


ECC  .16496  INC  3.4746  VI  30.244 
RCA  107.62  APO  150.15  V2  34.764 
ZAC  93.19  ETC  166.53  CLP-t29>0B 


VEL  11.71S 

PTH  2.06 

VHP  5.4E6 

OPA  '4.94 

RAP  .36 

ECC  1.2623 

INJ  NT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

E46.T6 

64.99 

23  47  10 

3393.7 

-26.65 

162.34 

24S.79 

64.96 

4 55  50 

2373.4 

-26.64 

65.95 

24«.76 

64.99 

23  47  10 

3393.7 

-26.65 

162.34 

246.79 

64,96 

4 55  50 

2373.4 

-26.64 

65.95 

246.76 

64.99 

23  47  10 

3393.7 

-26.65 

162.34 

246.79 

64.96 

4 55  50 

2373.4 

-26.84 

65.95 

ORBIT  OETERHINATION  ACCURACY 
ST  3005.6  SR  323.6  SS  2693.7 

CRT  .9444  CRS  -.9219  CST  -.9960 

LSA  4045.4  HSA  171.0  SSA  - 10.9 

Eli  3021.1  EL2  105.6  ALF  5.61 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  GATE  DEC  10  I960 


FLIGHT  TIME  190.00 


ARRIVAL  DATE  JUN  10  1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  70.00 

RP  100.95  LAP  -2.79  LOP  310.54 

RC  105.643  GL  24.40  GP  -1.29 

PLANETOCENTRIC  CONIC 
C3  16.397  yffK  4.049  OLA  35.09  RAL 


DISTANCE  521.241 

VL  27.777  GAL  4,93  A7L  S6.53  HCA  232.50  SNA  120.01 
VP  37.497  GAP  3. 71  ATP  92.11  TAL  153.92  TAP  26.51 
TAl  50.15  ZAP  132.59  ETS  359.54  7AE  137.22  FTE  100.76 


CH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

66.35 

22  45  53 

3995.14 

-25.41 

170.16 

111.65 

4 6 12 

2964.94 

-25.39 

94.56 

66.35 

22  45  53 

3995.14 

-29.41 

170.16 

III .69 

4 6 12 

2964.94 

-25.39 

94.56 

66.35 

22  45  53 

5995.14 

-25,41 

170.16 

111 .65 

4 6 12 

2964.94 

-25.39 

94.56 

differential  corrections 
TOE  2.1039  TRA  1.9066  TC3-2.7313  BAU  .5992 
ROE  .2310  RRA  ',0210  RC3  .1037  FAU  .11235 
FOE  5.4173  FRA  5.9647  FC3-9.9320  BSP  15319 
BOE  2.1162  BRA  1 .9067  BC3  2.7333  FSP  -4215 

LAUNCH  DATE  DEC  10  1966 

HELIOCENTRIC  CONIC 

RL  147.31  LAL  -.00  LOL  76.00  VL  27.765  CAL 
RP  106.95  LAP  -2.66  LOP  313.70  VP  37.469  GAP 
RC  106.049  GL  23.92  GP  -J .14  ZAL 
PLANETOCENTRIC  CONIC 

C3  16.921VH.  4.J13  OLA  34.91  RAL  21.51 
lNCH  AZMTH  LNCH  time  L-I  TIME  INJ  LAT 
66.67  22  51  31  3996.60  -25.06 

111. 33  4 10  9 2997,66  -25.06 

66.67  22  51  31  3996.60  -25.06 

111.33  4 10  9 2997.66  -25.06 

66.67  22  51  31  3996.60  -25.06 

111.33  4 10  9 2997.66  -25.06 

DIFFERENTIAL  CORRECTIONS 
TDC  2.2047  TRA  2.0750  TC3-2.7726  BAU  .6276 
ROE  .2396  RRA  -.0266  RC3  .1111  FAU  .10169 
FOE  4.9733  FRA  9.6436  FC3-9.2133  BSP  16192 
BOE  2.2177  BRA  2.0752  BC3  2.7750  FSP  -3665 

LAUNCH  DATE  DEC  10  1960 


20.55  RAO  6567.7  VEL  11.736  PTH  2.07  VHP  3.961 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
246.04  64.93  23  52  26 

246.04  64.92  4 57  57 

246.04  64.93  23  52  26 

246.04  64.92  4 57  57 

246.04  64.93  23  52  26 

246.04  64.92  4 97  57 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  4964.3  SGR  340,5  SG3  1165.4 
RRT  .3966  RRF  .37l7  RTF  .9906 
see  4976.0  R23  -.0250  R13  . 9906 

SGI  4966.2  9G2  312.4  THA  1.56 

FLIGHT  TIME  192.00 


ECC  .16694  INC  3.4659  VI  30.244 
RCA  107.31  APO  150.31  V2  34.703 
ZAC  92.61  ETC  166.90  ClP-132.60 

OPA  '4.96  RAP  .01  ECC  1.2699 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3395.1  -26.56  162.33 

2364.9  -26.59  66.73 

3395.1  -26.56  162.33 

2364.9  -20.55  66.73 

3395.1  -20.56  162.33 

2364.9  -26.55  66.73 

ORBIT  OETERMINATION  ACCURACY 
ST  3137.4  SR  326.2  SS  2557.9 

CRT  .9375  CRS  -.9141  CST  -.9960 

LSA  4057.5  MSA  173.3  SSA  11.2 

ELI  3152.4  EL2  113,7  ALF  5.61 

ARRIVAL  DATE  JUN  20  1969 


DISTANCE  527.339 

5.11  AZL  66.54  HCA  235.74  SNA  126.73 
4.10  AZP  91.95  TAL  153,34  TAP  29.06 
49.36  ZAP  135.65  ETS  359.50  ZA£  135.20  ETE  160.41 


ECC  .16911  INC  3,4579  VI  30.244 
RCA  106.96  APO  150.90  V2  34,763 
ZAC  92,70  ETC  166.49  ClP-135.66 


RAO  6567.7 

VEL  11.760 

PTH  2.06 

VHP  3.747 

OPA  -4.93 

RAP  359.67 

ECC  1.2765 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIMt 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

170.12 

249.42 

64.67 

23  56 

6 

3396.6 

-26.24 

162.32 

95.40 

249.42 

64.66 

5 0 

7 

2397.7 

-26.23 

67.59 

170.12 

249.42 

64.67 

23  56 

6 

3396.6 

-26.24 

162,32 

95.40 

249.42 

64,66 

5 0 

7 

2397.7 

-26.23 

67.59 

170.12 

249.42 

64.67 

23  56 

6 

3396.6 

-26.24 

162.32 

95.40 

249.42 

64.06 

5 0 

7 

2397.7 

-26.23 

67.59 

MID-COURSE  EICCUTION  ACCURACY 
SGT  5201.6  SGR  349.0  SG3  1067.0 
.3377  RTF  .9909 
-.0232  R13 
325.4  THA 


ORBIT  OETERMlNATfON  ACCURACY 


.3612  RRF 
SG6  5213.3  R23 
SCI  5203.1  SG2 


.9906 

J.39 


ST 

5246.5  SR 

334,0 

SS 

2426.7 

CRT 

.9310  CRS 

-.9066 

CST 

-.9961 

LSA 

4066.0  MSA 

175.6 

SSA 

11.6 

Eli 

3263.4  EL2 

121 .4 

ALF 

5.46 

flight  TIME  194.00 


ARRIVAL  DATE  JUN  22  1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  76.00  VL 

RP  106.94  LAP  -2.95  LOP  316.86  VP 

RC  110.446  GL  23.42  GP  -1.05  ZAL 

PLANETOCENTRIC  CONIC 
C3  17.513  VHL  4.165  OLA  34.72  RAL 


27.752  gal 
37.460  GAP 


distance  533.412 

5.30  AZL  66.55  HCA  236.91  SMA  126.64  ECC  .17152  INC  3.4504  Vl 
4,49  AZP  91.76  TAL  152.71  TAP  31.62  RCA  106.57  APO  150.70  V2 


46.57  ZAP  136.67  ETS  359.46  ZAE  133.39  ETE  160.12  ZAC 


30.244 
34.764 

92.61  ETC  166.49  ClP-136.66 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

69.01 

22  57  29 

3996.72 

-24.72 

170.09 

110.99 

4 12  6 

3011.67 

-24.71 

96.31 

69.01 

22  57  29 

3996.72 

-24.72 

170.09 

110.99 

4 12  6 

3011.67 

-24,71 

96.31 

69.01 

22  57  29 

3996.72 

-24.72 

170.09 

110.99 

differential 

4 12  6 3011.67 

CORRECTIONS 

-24,71 

96.31 

MIOH 

22.50  RAD  6567.7  VEL  11.765  PTH  2.06  VHP 
INJ  RT  ASC  INJ  AZMTH  INJ 


3.924  OPA  -4.76  RAP  359.97  ECC  I .2662 


290.09 
250.69 

250.09 
250.69 
250.69 
250.69 


64,60 

64,79 

64.60 

64.79 

64.60 

64.79 


TOE  2.2995  TRA  2.2453  TC3-2.7661 

ROE  .2466  RRA  -.0316  RC3  .1160 

FOE  4.5719  FRA  5.3531  FC3-4.5413 

BOE  2.3129  BRA  2.2456  BC3  2.7665 

MUHCH  DATE  DEC  10  1966 

heliocentric  CONIC 


BAU  .6929 
FAU  .09167 
BSP  16937 
FSP  -3563 


SGT  9416.4  SGR  356.1  SG3 
RRT  .5347  RRF  .3132  RTF 
see  5426.2  R23  -.0210  R13 
SGI  5417.7  SC2  337.4  THA 

flight  time  196.00 


24 

5 

24 

5 

24 

5 

Y 

996.9 

.9906 

.9907 

1.27 


TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 

7 

339P.T 

-27.90 

162.31 

2 

19 

Z*ll  .1 

-27.69 

66.54 

4 

7 

3398. T 

-27.90 

162.31 

2 

19 

2411 .7 

-27.69 

66.54 

4 

7 

3399.7 

-27.90 

162.31 

2 

19 

2411.7 

-27.69 

66.54 

ORBIT  OETERMINATION  ACCURACY 

ST  3342.9 

SR  341.1 

SS  2306,4 

CRT  .9250  CRS  -.9001 

CST  -.9961 

LSA  4072.6 

MSA  176.6 

SSA  11.9 

ELI  3357.6 

EL2  129.0 

AlF  5.40 

ARRIVAL  DATE  JUN  24  1969 


RL  147,31 

LAL 

-.00 

LOL  76.00 

VL  27.736 

RP  106.94 

LAP 

-3.04 

LOP  320.03 

VP  37.47J 

RC  112.644 

GL 

22.69 

CP  -.97 

ZAL  47.72 

PLANETOCENTRIC  CONIC 

C3  16.101 

VHL 

4.264 

OLA  34.51 

RAL  23.54 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

69.39 

23 

3 49 

4000.72 

-24.33 

110.61 

4 

14  2 

3027.06 

-24,32 

69.39 

23 

3 49 

4000.72 

-24.33 

110.61 

4 

14  2 

3027.06 

-24.32 

69.39 

23 

3 49 

4000.72 

-24.33 

110.61 

4 

14  2 

3027.06 

-24.32 

DIFFERENTIAL  CORRECTIONS 

GAL 

GAP 


DISTANCE  539.461 

5.51  AZL  66.56  HCA  242.07  SNA  126.54  ECC  .174J7  INC  3.4435  Vl 
4.66  AZP  91.61  TAL  152.06  TAP  34.13  RCA  106.15  APO  150.93  V2 


ZAP  141.67  ETS  359.46  ZAC  131.76  ETE  179.69  ZAC  93.14  ETC  166.91 


30.244 
34.766 
CLP-i41 .66 


RAO  6567.7 

VEL  11.014 

PTH  2.09 

WP  4.112  DPA  -4.57 

RAP  .26 

ECC  1 .2992 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

170.04 

252.43 

64.73 

24  10  30 

3400.7 

-27.52 

162.30 

97.32 

252.44 

64.72 

5 4 29 

2427.1 

-27.51 

69.56 

170.04 

252.45 

64.73 

24  10  30 

5400.7 

-27.52 

162.30 

97.32 

252.44 

64.72 

5 4 29 

2427.1 

-27.51 

69.56 

170.04 

252.45 

64.73 

24  10  30 

3400.7 

-27.52 

162.30 

97.32 

252.44 

64.72 

5 4 29 

2427.1 

-27.51 

69.56 

TOE  2.3646  TRA  2. 4] 71  TC3-2.7019  BAU  .6767 
ROE  .2593  RRA  -.0353  RC3  .1104  FAU  .06291 
FOE  4.2014  FRA  5.061J  FC3-3.9462  BSP  17693 
BOE  2.3969  BRA  2.4173  0C3  2.7640  FSP  -3260 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  5606.5  SGR  367.3  SG3  913.6 
RRT  ,3156  RRF  .2960  RTF  .9906 
see  5616.5  R23  -.0169  RJ3  .9905 
SGI  5607.7  SG2  346.4  THA  1.19 


ST  3416.5  SR  346.6  SS  2191.7 

CRT  .9194  CRS  -.6936  CST  -.9961 

LSA  4070.0  MSA  161.5  SSA  12.2 

Eli  3431.6  EL2  156.6  ALF  5.37 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69^ 


UAUNCM  DATE  DEC  10  1966  FlIC«T  TIME  196,00  ARRIVAL  CATE  JUN  ^6  1969 

heliocentric  conic  distance  545.46A 

RL  147.31  LAL  '.00  LOL  76.00  VL  V .m  OAL  5.T4  A/U  66.96-HCA  245.23  SNA  126.44  ECC  .17707  INC  3.4369  VI  30.244 

Rp  106.93  LAP  -3.12  LOP  323.19  VP  37.462  GAP  5.26  A2P  91.44  TAL  151.36  TAP  36.60  RCA  105.70  APO  151.16  V2  34.789 

RC  115.239  OL  22.34  CP  -.90  2Al  46.64  2AP  144,26  CTS  359.49  2A£  130.34  ETE  179.71  7AC  93.66  ETC  166.54  ClP-144.29 

planetocentric  conic 


C3  16.930 

VHL 

4.351 

OLA  34.29  RAL  24.60 

RAD  6567.6 

VEL  11.645 

PTH  2.10 

VHP 

4.309 

OPA  -4 .27 

RAP  .74 

ECC  1.3115 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

69.79 

23 

10  29 

4002.90 

-23.91 

170.00 

254.06 

64.65 

24 

17  12 

3402.9 

-27.12 

162.29 

110.21 

4 

15  54 

3043.67 

-23.90 

96.42 

254.07 

64.64 

5 

6 36 

2443.9 

-27.11 

90.71 

69.79 

23 

10  29 

4002.90 

-23.91 

170.00 

254.06 

64.65 

24 

17  12 

3402.9 

-27.12 

162.29 

110.21 

4 

15  54 

3043.67 

-23.90 

96.42 

254.07 

64.64 

5 

6 36 

2443.9 

-27.11 

90.71 

69.79 

23 

10  29 

4002.^ 

-23.91 

170.00 

tu.oe 

64.65 

24 

IT  12 

3402.9 

-27.12 

162.29 

110.21 

4 

15  54 

3043.67 

-23.90 

90.42 

254.07 

64.64 

5 

6 36 

2443.9 

-27.11 

90.71 

OirfERENTIAL  CORRECTIONS  NIO-COURX  ESECUTIOM  ACCURACY  ORBIT  DETERMINATION^ ACCURACY 

TOE  2.4640  TRA  2.5933  TC3-2.7572  BAU  .6965  SCT  5776.9  SCR  376.2  9C3  636.2  5T  3474.4  SR  357.2  S5  2061 .6 

ROE  .2709  RRA  -.0379  RC3  .1166  FAU  .07474  RRT  .3036  .2656  RTF  .9903  CRT  .9144  CRS  -.SSBl  CST  -.9981 

FOE  3.6661  FRA  4.6331  FC3-3.4179  BSP  16307  SC6  5769.1  R23  '.0166  R13  *9903  LSA  4061.9  MSA  164.7  SSA  12.4 

BOC  2.4769  BRA  2.5936  BC3  2.7596  FSP  -3021  SCI  5776.0  SCR  356.4  THA  1.14  ELI  3469.6  Eu2  144.0  AlF  5.36 

tAUNCH  DATE  DEC  10  1966  FlICHT  TIME  200.00  ARRIVAL  DATE  JUN  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  551.479 

RL  147.31  LAL  -.00  LOL  76.00  VL  27.706  OAL  5.96  A2t  66.57  HCA  246.39  SMA  126.33  ECC  .16024  INC  3.4307  VI  30.244 

RP  106.92  LAP  -3.19  LOP  326.36  VP  37.454  CAP  5.69  ATP  91.26  TAL  150.66  TAP  39.05  RCA  105.20  APO  151 .46  V2  34.792 

RC  117.630  CL  21.77  CP  -.64  TAL  45.93  TAP  146.7J  ETS  359.50  TAC  129.05  ETE  179.55  TAC  94.35  ETC  166.56  CLP-J46.72 

PL4NET0CENTRIC  CONIC 

C3  19.771  VHL  4.446  OLA  34.06  RAL  25,70  RAO  6567.6  11.661  PTH  2.11  VHP  4.516  OPA  -3.92  RAP  1.36  ECC  1.3254 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  L>T 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.23 

23 

17  30 

4005.16 

-23.46 

169.94 

255.79 

64.57 

24  24 

15 

3405.2 

-26.66 

162.27 

109.77 

4 

17  40 

3062.14 

-23.44 

99.61 

255.76 

64.56 

5 6 

42 

2462.1 

-26.67 

91  .95 

70.23 

23 

17  30 

4005.16 

'23.46 

169.94 

255.79 

64.57 

24  24 

15 

3AD5 .2 

-26.66 

162.27 

109.77 

4 

17  40 

3062.14 

'23.44 

99.61 

255.76 

64.56 

5 6 

42 

2462.1 

-26.67 

91  .95 

J 10.00 

4 

4J  11 

2990.43 

'25.44 

95.01 

256.76 

66.35 

5 31 

X 

2390.4 

-26.41 

67,10 

110.00 

3 

57  5 

3124.69 

'21 .49 

103.46 

254.74 

62.76 

4 49 

to 

2524.9 

-24.97 

96.04 

differential 

. CORRECTIONS 

MID'COURSE  CMECUTION  ACCURACY 

0R8IT  DETERMINATION  ACCURACY 

TOE  2.5362 

TRA 

2.7759 

TC3-Z.71S7  BMJ  .7190 

SCT  5929.6  SCR 

364.9  SC3 

769.5 

ST 

3516.5 

SR 

365.9 

SS 

1976.6 

ROC  .2636 

RRA 

-.0394 

K3  .J17D 

F*U  .0671 9 

RRT 

.2977  RRF 

.2816  RTF 

.9900 

CRT 

.9096 

CRS 

-.6626 

CST 

-.9961 

FOE  3.5634 

FRA 

*.€090  rci-g.9*zs  B»  0099 

SC0  5942.2  R23 

-.0147  R13 

.9900 

LSA 

4046.9 

MSA 

166.1 

SSA 

12.6 

0OE  2.5540 

6RA 

Z.77K  ec3  2.7J62  FSP  -2TS3 

SCI 

3930.9  9C2 

367.4  THA 

1.11 

ELI 

3534.3 

EL2 

151.3 

ALF 

5.41 

LAUNCH  DATE  DEC  10  1966  FlICHT  TIME  202.00  ARRIVAL  DATE  JUN  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  557.446  - 


RL  147.31 

LAL  -.00  LOL  76.00 

VL  27.691 

OAL  6.25 

ATL  66.56 

MCA 

251.55 

SMA 

126.22 

ECC  .16366 

INC  3.4^47 

VI 

30.244 

RP  106.91 

LAP  -3.25 

LOP  329,53 

VP  37.445 

CAP  6. JO  ATP  91.09 

TAL 

149.92 

tap 

41.46 

RCA  104.67 

APO  151,77 

V2 

34 . 796 

RC  120.015 

CL  21.16 

CP  -.76 

TAL  44 .99 

TAP  14S.99  ETS  H9.i3 

tae 

12T.S9 

ETE 

179.43 

2 AC  95.19 

ETC  166.62 

CLP 

'149.00 

- 

planetocentric  CONIC 

= 

C3  20.712 

VHL  4.551 

DLA  33.61 

RAL  26.65 

RAO  6567.6 

VEL  11.920 

PTH 

2.12 

VHP 

4,733 

OPA  -3,50 

RAP  2.16 

ECC 

1.3409 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.70 

23  24  51 

4007.51 

'22.97 

169.67 

257.57 

64.46 

24 

31  39 

3407.5 

'26.21 

162.24 

109.30 

, 4 19  17 

3062,00 

'22.96 

100.91 

257.57 

64.47 

5 

10  39 

2462.0 

-26.20 

93.26 

- 

70.70 

23,  24  51 

4007.51 

'22.97 

169.67 

257.57 

64.46 

24 

31  39 

3407.5 

-26.21 

162.24 

109.30 

4 19  17 

3062.00 

'22.96 

100.91 

257.57 

64.47 

5 

10  39 

2462.0 

-26.20 

93.28 

110.00 

5 1 50 

2952,02 

'26.46 

92.50 

259.26 

67.53 

5 

51  2 

2352.0 

-29.27 

64.44 

110.00 

3 45  25 

3165.49 

'19,56 

107.10 

255.70 

€1.39 

4 

36  30 

2565.5 

-23.23 

99.66 

DIFFERENTIAL  CORRECTIONS  MID-CDURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.6060  TRA  2.9660  TC3-2.6534  BAU  .7354  SCT  6067.1  SCR  393.0  SC3  707.3  ST  3550.1  SR  374.6  SS  1662.2 

ROE  .2973  RRA  -.0396  RCS  .1137  FAU  .06029  RRT  .2970  RRF  .2631  RTF  .9696  CRT  .9053  CRS  -.6760  CST  -.9961 

FOE  3.2909  FRA  4.4072  FC3-2. 5201  BSP  19436  SCB  6079.6  R23  -.0125  R1 3 ,9696  USA  4031.1  MSA  191.7  SSA  12.7 

BOE  2.6249  BRA  2.9663  BC3  2.6556  FSP  -2565  SCI  6066.2  SC2  375.2  THA  1.11  ElI  3566.3  El2  156.5  AlF  5.47 

LAUNCH  DATE  DEC  10  1966  FLIGHT  TIME  204.00  ARRIVAL  DATE  JUL  2 1969 

HELIOCENTRIC  CONIC  DISTANCE  563.363 

RL  147.31  LAL  -.00  LOL  76.00  VL  27.674  CAL  6.53  ATL  66.56  HCA  254.72  SMA  126.10  ECC  .16742  INC  3.4190  VI  30.244 

RP  106.69  LAP  '3.30  LOP  332.70  VP  37.437  CAP  6.53  ATP  90.90  TAL  149.16  TAP  43.66  RCA  104.09  APO  152.11  V2  34.600 

RC  122.394  CL  20.56  CP  -.73  TAL  44.04  TAP  151.13  ETS  359.56  TAC  126.66  ETE  179,34  TAC  96.17  ETC  166.66  ClP-151.14 

Planetocentric  cqhic 


C3  21.769 

VHL 

4.665 

OLA  33.55  PAL  27.99  PAO  6567.9  VEL  11.964 

PTH  2.13 

VHP  4.961 

OPA  -3.04 

RAP  3.06 

ECC 

1 .3562 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71.21 

23 

32  33 

4009.69 

-22.46 

169.78 

259.43 

64.40 

24  39  23 

3409.9 

-25.71 

162.20 

106.79 

4 

20  43 

3103,51 

-22.44 

102.31 

299.42 

64.39 

5 12  27 

2503.5 

-25.70 

94.72 

71 .21 

23 

32  33 

4009.65 

-22.46 

169.78 

259.43 

64.40 

24  39  23 

3409.9 

-25.71 

162.20 

106.79 

4 

20  43 

3103.51 

-22.44 

102.31 

299.42 

64.39 

9 12  27 

2503.5 

-25.70 

94.72 

110.00 

9 

18  4 

2928.00 

'27.08 

90790 

261.66 

66.29 

6 6 52 

2326.0 

-29.77 

62.75 

110.00 

3 

38  19 

3233.36 

-17,98 

109.91 

256.93 

€0.42 

4 32  12 

2633.4 

-21.76 

102.64 

OIFFERENTlAt 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

0R6IT  DETERMINATION  ACCURACY 

TOE  2.6771 

TRA 

3.1673 

TC3-2.5732  6AU  .7494 

SCT  6193.3  SCR 

400.7  SC3 

651.4 

ST  3574.3 

SR  363,7 

SS 

1794.2 

ROC  .3121 

RRA 

-.0399  PCS  .1093  FAO  .05377 

RRT 

.3013  RRF 

.2899  RTF 

.9692 

CRT  .9012 

CRS  -.6735 

CST 

-.9982 

FOE  3.0494 

FRA 

4.TT91 

FC3-Z.tiB€  BSP  19853 

see  6206.3  R23  - 

.0102  R13 

.9692 

LSA  401^.9 

MSA  195,3 

SSA 

12.9 

BOC  2.6953 

BRA 

3.1675 

BC3  2.5756 

FSP  -2356 

SCI 

6194.5  SC2 

362,0  THA 

1.12 

ELI  3591.0 

EL2  165.5 

ALF 

5.54 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  0€C  10  1960 


flight  TIt€  206.00 


arrival  date  JUL  4 1969 


heliocentric  conic 

RL  147.31  LAL  -.00  LOL  70.00 

RP  100.00  LAP  -3.34  LOP  335.07 

RC  124.766  OL  19.96  CP  -.69 

planetocentric  conic 

C3  22.943  VHL  4.790  OLA  33.27  RAL 


DISTANCE  569.205 

VL  27.656  CAL  6.04  A2L  06.59  MCA  257.00  SNA  127.90  ECC  .19140  INC  3.4134  VI  30.244 
VP  37.4^9  CAP  6.97  A2P  90.70  TAL  140.30  TAP  46.26  RCA  103.40  APO  152.49  V?  34.005 
7AL  43.06  ZAP  153.15  ETS  359.59  ZAE  125.93  ETE  179.26  ZAC  97.27  ETC  166.70  CLP-153.16 


29.14  RAO  6567.9  VEL  12.013  PTH  2.14  VHP  5.199  OPA  -2.52  RAP  4.10  ECC  1.3776 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

7J  .76 

23  40  35 

4012.10 

-21 .91 

169.60 

261.35 

64.31 

24  47  27 

3412.2 

-25.10 

162.13 

100.24 

4 21  57 

3126.75 

-21.90 

103.02 

261.34 

64.31 

5 14  4 

2526.7 

-25.17 

96.20 

71  ,76 

23  40  35 

4012.10 

-21 .91 

169.60 

261.35 

64.31 

24  47  27 

3412.2 

-25.10 

162.13 

100.24 

4 21  57 

3126.75 

-21.90 

103.02 

261.34 

64.31 

5 14  4 

2526.7 

-25.17 

96.28 

110.00 

5 32  33 

2910.20 

-27.52 

09. 7J 

264.02 

60.07 

6 21  4 

2310.2 

-30.13 

01  .49 

110.00 

3 33  6 

3276.72 

-16.50 

112.41 

250.30 

59.63 

4 27  42 

2676.7 

-20.41 

105.46 

differential  corrections 
TOE  2.7401  TRA  3.3750  TC3-2.406O  BM)  .7632 

ROE  .3276  RRA  -.0369  RC3  .1036  FAU  .04006 

FOE  2.0270  FRA  4.0646  FC3-1 .0133  0SP  20305 

0OE  2.7596  0RA  3.3752  6C3  2.4002  FSP  -2177 

LAUNCH  DATE  DEC  10  1960 


MID-COURSE  EXECUTION  ACCURACV 
SCr  6303.1  SCR  407.7  SC3  600.3 
RRT  .3000  RRF  .2907  RTF  .9000 
SC6  6316.3  R23  -.0002  R13  .9000 

SCI  6304.4  SC2  307.7  THA  1.15 

FLICHT  TIME  2D0.OO 


ST  3504.2  SR  392.2  SS  1709.3 

CRT  .0972  CRS  -.0693  CST  -.9902 

LSA  3905.2  MSA  199.1  SSA  12.9 

ELI  3601,5  EL2  172.3  ALF  5.62 

ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  70.00 

RP  100.06  LAP  -3.37  LOP  339.04 

RC  127.120  CL  19.33  CP  -.65 

PLANETOCENTRIC  CONIC 


DISTANCE  575.152 

VL  27.630  GAL  7.17  AZt  06.59  MCA  261 .05  SNA  127.06 
VP  37,421  CAP  7.41  AZP  90.55  TAL  147.50  TAP  40.63 
ZAL  42.00  ZAP  155.06  ETS  359.63  ZAE  125.09  ETE  179.21 


ECC  .19500  INC  3.4000  VI  30.244 
RCA  102 -Bl  APO  152.90  V2  34.011 
ZAC  90.40  ETC  166.74  CtP-155.07 


VHL  4.926 

DLA  32.90  RAL  30.31 

RAO  6560.0 

VEL  12.060 

PTH  2.16 

WP  5.440  OPA  -1.97 

RAP  5.23 

ECC  1.3993 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  49  0 

4014.29 

-21.33 

169.54 

263.33 

64,23 

24  55  55 

3414.3 

-24.62 

162.04 

4 22  53 

3151.94 

-21.32 

105.46 

263.32 

64.22 

5 15  25 

2551.9 

-24.60 

97.96 

23  49  0 

4014.29 

-21.33 

169.54 

263.33 

64.23 

24  55  55 

3414.3 

-24.62 

162.04 

4 22  53 

3J51.94 

-21.32 

105.46 

263.32 

64.22 

5 15  25 

2551.9 

-24.60 

97.96 

5 46  4 

2096.29 

-27.06 

00.77 

266.41 

69.34 

6 34  20 

2296.3 

-30.41 

00.50 

3 20  56 

3317.94 

-15.07 

114.74 

259.77 

50.95 

4 24  14 

2717.9 

-19.07 

107.91 

72.35 
107.65 
72.35 
107.65 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  2.0005  TRA  3.5932  TC3-2.3070  0AU  .7751 

ROE  .3439  RRA  -.0336  RC3  .0970  FAU  .04204 

FOE  2.6264  FRA  3.9164  FC3-1 .5209  BSP  20720 

BOE  2.0215  BRA  3.5933  BC3  2.3097  FSP  -2014 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  6400.0  SCR  413.9  SC3 
RRT  .3194  RRf  .3110  RTF 
see  6414.1  R23  -.0062  R13 
SCI  6402.1  SC2  392.2  THA 


ORBIT  DETERMINATION  ACCURACY 


553.9 

ST 

3504.9 

SR 

400.3 

SS 

1630.1 

.9003 

CRT 

.0934 

CRS 

-.0652 

CST 

-.9902 

.^03 

LSA 

3953.1 

MSA 

202.9 

SSA 

13.0 

1.19 

ELI 

3602.7  EL2 

170.9 

ALF 

5.7| 

LAUNCH  DATE  DEC  10  1960 


HELIOCENTRIC  CONIC 


flight  TIME  210.00 
DISTANCE  300.900 


ARRIVAL  DATE  JUL  0 1969 


RL 

147.31 

LAL 

-.00 

LOL 

70.00 

VL 

27,619 

GAL 

7.53 

AZL 

06.60 

HCA 

264.21 

SNA 

127.73 

ECC 

.20064 

INC 

3.4026 

VI 

30,244 

RP 

100.04 

LAP 

-3.39 

LOP 

342.21 

VP 

37.413 

GAP 

7.00 

AZP 

90.34 

TAL 

146.76 

TAP 

50.90 

RCA 

102.10 

APO 

153.36 

V2 

34.810 

RC 

129.401 

CL 

10.60 

CP 

-.62 

ZAL 

41.00 

ZAP 

156.07 

ETS  359.66 

ZAE 

124.33 

ETE 

179.17 

ZAC 

99.70 

ETC 

166.77 

CLP- 

156.00 

PLANETOCENTRIC  CONIC 

C3 

25.737 

VHL 

5.073 

OLA 

32.67 

RAL 

31.49 

RAD 

6560.0 

VEl 

12.129 

PTH 

2.17 

VHP 

5.710 

OPA 

-1.30 

RAF 

6.45 

ECC 

1.4236 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

> INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

72.90 

0 1 43 

4016.23 

-20.72 

169.37 

265.37 

64.15 

1 8 

39 

107.02 

4 23  31 

3179.10 

-20,70 

107.23 

265.36 

64.14 

5 16 

30 

72.90 

0 1 43 

4016.23 

-20.72 

169.37 

265.37 

64.15 

1 8 

39 

107.02 

4 23  31 

3179.10 

-20.70 

107.23 

265.36 

64.14 

5 16 

30 

110.00 

5 50  55 

2005.23 

-28.12 

88.01 

268.83 

69.71 

6 47 

0 

110.00 

3 25  29 

3350.10 

-13.65 

116.98 

261.31 

58.35 

4 21 

28 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

TDE  2.0590 

TRA  3.0243 

TC3-2.2700 

BAU  .7047 

SCT  6400.7  sat 

419.6  SC3 

511.9 

ROE  .3610 

RRA  -.0290 

RC3  .0099  FAU  .03004 

RRT 

.3328  RRF 

.3260  RTF 

.9679 

FOE  2.4461 

FRA  3.7045 

FC3-1 .2795 

BSP  21004 

SC6  6502.3  f^3 

-.0043  R13 

.9879 

BOE  2.8025 

BRA  3.0244 

6C3  2.2806 

FSP  -1063 

SCI 

6490.2  SC2 

395.5  THA 

1.24 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3416.2  -24.02  161.91 

2579.1  -24.01  99.77 

3416.2  -24.02  161.91 

2579.1  -24.01  99.77 

2205.2  -30.62  79.71 

2750.1  -17.73  110.26 

ORBIT  DETERMINATION  ACCURACY 
ST  3570.5  SR  407.0  SS  1556.6 

CRT  .0097  CRS  -.0614  CST  -.9902 

LSA  3910.2  MSA  206.6  SSA  12.9 

ELI  3596.9  EL2  105.2  ALF  5.01 


LAUNCH  DATE  DEC  10  1960 

HELIOCENTRIC  CONIC 
RL  147.31  LAL  -.00  LOL  70.00 

RP  100.02  LAP  -3.39  LOP  345.30 

RC  131.023  CL  10.03  CP  -.50 

Planetocentric  conic 
C3  27,393  VHL  5.234  OLA  32.35  RAL 


VL  27.600 
VP  37.405 
ZAL  40.07 


flight  TIKE  212.00 
DISTANCE  506.766 

CAL  7.91  AZt  06.60  HCA  267.30  SNA  127.60 
CAP  0.36  AZP  90.16  TAL  145.93  TAP  53.31 
ZAP  150.60  ETS  359.69  ZAE  123.65  ETE  179.14 


ARRIVAL  DATE  JUL  10  1969 


ECC  .20501  INC  3.3973  VI  30.244 
RCA  101.34  APO  153.06  V2  34.025 
ZAC  101.17  ETC  166.00  ClP-1 50.61 


32.67  RAO  6560.1  VEL  12.197  PTH  2.19  WP  5,905  OPA  -.75  RAP  7.75  ECC  1.4500 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.66 

0 10  53 

4017.84 

-20.07 

169.16 

267.46 

64.08 

1 17  51 

34X7.8 

-23.39 

161 .74 

106.34 

4 23  46 

3208.41 

-20.06 

i09.14 

267.45 

64.07 

5 17  14 

2608.4 

-23.38 

101.72 

73.66 

0 10  53 

4017.84 

-20.07 

169.16 

267.46 

64.08 

J 17  51 

3417.8 

-23.39 

161 ,74 

106.34 

4 23  46 

3208.41 

-20.06 

109.14 

267.45 

64.07 

5 17  14 

2608.4 

-23,38 

101 .72 

110.00 

6 11  17 

2876.45 

-28.33 

87.41 

271 .29 

70.01 

6 59  13 

2276.4 

-30.78 

79.08 

110.00 

3 22  32 

3397.80 

-12.22 

119.17 

262.93 

57.82 

4 19  10 

2797.8 

-16.38 

112.54 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  execution  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOC 

2.9219 

TRA  4.0718  TC3-2.1563  BAU 

.7903 

SCT  6570.2  SCR 

424.6  SC3 

474.1 

ST 

3569.5 

SR 

414.7 

SS 

1490.4 

ROC 

.3787 

RRA  -.0229  RC3  .0026  FAU 

.03344 

RRT  .3492  RRF 

.3439  RTF 

.9074 

CRT 

.8862  CRS 

-.8579 

CST 

-.9983 

FOE 

2.2873 

FRA  3.6696  FC3-1 .0569  BSP 

21330 

see  6583.9  R23 

-.0023  R13 

.9074 

LSA 

3884.7 

MSA 

210.1 

SSA 

12.9 

BOE 

2.9463 

BRA  4.0719  BC3  2. 1579  FSP 

-1718 

SCI  6571 .9  SC2 

397.7  THA 

1.30 

ELI 

3588.4 

EU2 

191.1 

ALF 

5.90 

475 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


tAUNCH  OATC  OCC  10  196a  TlICHT  TIHC  214.00  ARRIVAL  DATE  JUL  J2  1969 

HELIOCENTRIC  CONIC  DISTANCE  592.503 

RL  U7.31  LAL  -.00  LOL  78.00  VL  27.580  CAL  8.33  A7t  86.61  KA  270.55  SNA  127.47  ECC  .21140  INC  3.3920  VI  30.244 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.398  CAP  8.86  ATP  89.97  TAL  145.09  TAP  55.65  RCA  100.52  APO  154.41  V?  34.833 

RC  134.153  CL  17.37  CP  -.56  TAL  39.06  TAP  160.25  ET9  359-72  7AE  123.02  ETE  179.13  7AC  102.63  ETC  166.81  CLP-160.26 

planetocentric  conic 

C3  29.252  VHL  5.408  OLA  32.02  RAL  33.84  RAO  6568.2  VEL  12.273  PTH  2.21  VHP  6.275  OPA  -.10  RAP  9.12  ECC  1.4814 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  ATHTl^ 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  Z LONG 

74.40 

0 ZO  ZB 

4018.97 

-J9.39 

168.90 

269.61 

64.01 

I 27  27 

3419.0 

-22.73 

161 .52 

105.60 

4 Z3  U 

3240.04 

-19.38 

111.20 

269.60 

64.00 

5 17  34 

2640.0 

-22.71 

103.83 

74.40 

0 ZO  ZB 

4018.97 

-J9.39 

168.90 

269.61 

64.01 

1 27  27 

3419.0 

-22.73 

161 .52 

105.60 

4 23  34 

3240.04 

'19.36 

111. 20 

269.60 

64.00 

5 17  34 

2640.0 

-22.71 

103.83 

110.00 

6 23  15 

2869.61 

-28.48 

86.94 

273 .80 

70.25 

7 11  5 

2269.6 

-30.90 

78.58 

110.00 

3 J9  97 

3437.40 

-10.77 

121 .33 

264.60 

57.36 

4 17  15 

2837.4 

-15.00 

114.78 

differential  CORRECTIONS 

MIO-COURSE  EMECUTIGN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.9785 

TRA  4.3295 

TC3-2.0341 

6AU  .7960 

SCr  6637.6  SCR 

428.7  SC3 

439.2 

ST  3548.8 

SR  4Z0^6 

SS  14Z6,Z 

ROC  .3970 

RRA  -.0155 

RC3  .0749  FAU  .02945 

RRT 

.3667  RRT 

.3626  RTF 

.9871 

CRT  .8826 

CRS  -.8543 

CST  -.9983 

FOE  2.1393 

FRA  3.5629  FC3  -.8716  8SP  21656 

see  6691. S 623 

-.0007  Rl3 

.9871 

LSA  3841.8 

MSA  213.6 

S5A  22.8 

80E  3.0048 

0RA  4.3295  eC3  2.0355 

FSP  -1595 

SCI 

6639.5  SC2 

390.8  THA 

1.36 

EUl  3968.2  Et2  196.7 

ALF  5.99 

LAUNCH  GATE  DEC  10  1968  PLICHT  TIME  216.00  ARRIVAL  DATE  JUL  14  1969 


heliocentric  conic  distance  598.186 

RL  147.31  LAL  -.00  LOL  78.00  VL  27.560  CAL  8.77  ATL  86.61  HCA  273.72  SMA  127.33  ECC  .21747  INC  3.3867  VI  30.244 

RP  108.77  LAP  -3.38  LOP  351.73  VP  37.391  CAP  9.39  ATP  89.78  TAL  144.25  TAP  57.97  RCA^  99.64  APO  155.02  V2  34,84] 

RC  136.471  CL  16.70  CP  -.53  TAL  38.05  TAP  161 .84  ETS  359.74  7A6  122.45  ETE  179.12  7AC  104.16  ETC  166.81  CLP-16K85 

planetocentric  conic 


C3  31.343 

VHL 

5.598 

OLA  31.67  RAL  55.01 

MO  6968.2  VEL  12.998  PTN 

2.23 

VHP  6.580 

OPA  .58 

RAP  10.55 

ECC  1.5158 

LNCH  ATMTH 

LNCH  TUC 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

75.19 

0 

30  31 

4019.44 

-18.68 

168.57 

271 .80 

63.95 

I 37  31 

3419.4 

-22.03 

161 .23 

104.81 

4 

22  50 

3274.22 

-18.67 

113.43 

271.79 

63.94 

5 17  25 

2674.2 

-22.02 

106.10 

75.19 

0 

30  31 

4019.44 

-18.68 

168.57 

27| .80 

63.95 

1 37  31 

3419.4 

-22.03 

161 .23 

104.81 

4 

22  50 

3274.22 

-18.67 

113.43 

271.79 

63.94 

5 IT  25 

2674.2 

-22.02 

106.10 

110.00 

6 

54  54 

2864.50 

'28.60 

86.59 

276.34 

70.43 

7 22  39 

2264.5 

-31 .00 

78.21 

110.00 

3 

17  38 

3477.16 

-9.30 

123.47 

266.33 

56.96 

4 15  35 

2877.2 

-13.59 

117.00 

differential  corrections  MIO-COURSE  ElflECUTICN  ACCURACV  0R8IT  0E TERMINATION  ACCURACr 


TOC 

3.0362  TRA 

4.6037 

TC3- 

1.9050  BAU 

.7988 

SCT  6697.2  SCR 

432.2  SC3  407.5 

ST 

3523.9 

SR 

4Z5.6 

SS 

1367.2 

ROC 

.4158  RRA 

'.0066  AC3 

.0673  FAU 

.02573 

RRT  .3860  RRF 

.3829  rtf 

.9867 

CRT 

.8790 

CRS 

-.8509 

CST 

-.9984 

FOE 

2.0064  FRA 

3.4687  FC3 

-.7106  BSP 

21932 

see  6711.1  R23 

.0007  R13  . 

.9867 

LSA 

3797.5 

MSA 

216.8 

SSA 

12.7 

BOC 

3.0646  BRA 

4.6038  8C3 

1 .9062  FSP 

-1481 

SCI  6699.3  SC2 

398.6  THA 

1.43 

ELI 

3543.7 

EL2 

201 .8 

ALF 

6.08 

LAUNCH 

DATE  DEC 

10  1968 

Flight  time 

218.00 

ARRIVAL 

. DATE 

JUL 

16  1969 

HELIOCENTRIC  CONIC 

distance  603.810 

RL 

147.31  LAL 

-.00 

LOL 

78.00  VL 

27.540 

CAL 

9.25  ATL  86. 

62  HCA  276.89 

SMA 

127.20 

ECC 

.22406 

INC 

5.3814 

VI 

30.244 

RP 

108.74  LAP 

-3.36 

LOP 

354.91  VP 

37.385 

GAP 

9.94  ATP  89. 

59  TAL  143.40 

TAP 

60.30 

RCA 

98.70 

APO 

155.70 

V2 

34.850 

RC 

138.775  CL 

16.03 

CP 

-.51  TAL 

37.05 

TAP 

163.38  ETS  359. 

74  TAE  121.92 

ETE 

179.13 

TAC 

105.74 

ETC 

166.80 

CLP- 

■163.38 

PLANETOCENTRIC 

CONIC 

C3 

33.701  VHL 

5.805 

OLA 

31.31  RAL 

36. J?  MO  6968.3  VEL  12.493  PTH  2.29 

VHP 

6.904 

OPA 

1 .28 

RAP 

12.03 

ECC 

I .5546 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAt 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.05 

0 4]  6 

4018.98 

-17.94 

168.15 

274.03 

63.90 

1 48 

5 

3419.0 

-21.30 

160.86 

103.95 

4 21  30 

3311.22 

-17.93 

115.85 

274.02 

63.89 

5 16 

41 

2711.2 

-21 .29 

108.56 

76.05 

0 4|  6 

4018.98 

-17.94 

168.15 

274.03 

63.90 

1 48 

5 

3419.0 

-21.30 

160.86 

103.95 

4 21  30 

5311.22 

-17.93 

115.85 

274.02 

63.89 

5 16 

41 

2711.2 

-21 .29 

108.56 

110.00 

6 46  15 

2860.97 

-28.68 

86.35 

278.93 

70.55 

7 33 

56 

2261.0 

-31 .06 

77.96 

110.00 

3 15  31 

3517.23 

-7,81 

125.62 

268.11 

56.61 

4 14 

8 

2917.2 

-12.15 

119.20 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  C)(ECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOC  3.0947 

TRA  4.8958 

TC3-I.7722  BAU  .79B9 

SCT  6749.0  SCR 

435.0  SC3 

378.6 

ST  3494.5 

SR  429.4 

SS  1312.8 

ROC  .4351 

RRA  .0039 

RC3  .0599  FAU  .02229 

RRT 

.4068  RRF 

.4045  RTF 

.9864 

CRT  .8755 

CRS  -.8477 

CST  -.9984 

FOE  1.8867 

FRA  3,3856 

FC3  -.5725  BSP  22179 

sea  6763.1  R23 

.0021  R13 

.9664 

LSA  3751 .2  MSA  219.6 

SSA  12.6 

BOE  3.1252 

BRA  4.8958 

BC3  1.7732  FSP  -1376 

SGI 

6751.4  see 

3C7.3  THA 

1.51 

Eli  3514.8 

EL2  206.3 

ALF  6.16 

LAUNCH  DATE  DEC  10  1968  FlICHT  TIME  220.00  ARRIVAL  DATE  JUL  18  1969 


HELIOCENTRIC  CONIC  DISTANCE  609.365 

RL  147.31  LAL  -.00  LOL  78.00  VL  27.520  CAL  9,77  ATL  86.62  HCA  280.07  SMA  127.06  ECC  .23122  INC  3.3760  V]  30.244 

RP  108.71  LAP  -3.32  LOP  358.09  VP  37.378  CAP  10.51  ATP  89.41  TAL  142.56  TAP  62.63  RCA  97.68  APO  156.44  V2  34.860 

RC  141.067  CL  15.36  CP  -.49  TAl  36.06  TAP  164.86  ETS  359.73  TAC  121.43  ETE  179.14  TAC  107.37  ETC  166.77  CtP-164.87 

Planetocentric  conic 

C3  36.367  VML  6.031  OLA  30.94  RAL  37.31  RAO  6568.4  VEL  12.559  PTH  2.28  VHP  7,246  OPA  1.99  RAP  13.56  ECC  1.5985 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.99 

0 52  18 

4017.26 

-17.17 

167.62 

2T6.30 

63.86 

1 59 

15 

3417:3 

-20.54 

160.37 

103.01 

4 19  24 

3351 .39 

-17.15 

118.48 

276.30 

63.85 

5 15 

15 

2751  .4 

-20.53 

111.23 

76.99 

0 52  18 

4017.26 

-17.17 

167.62 

276.30 

63.86 

I 59 

15 

3417.3 

-20.54 

160.37 

103.01 

4 19  24 

5351 

-17.15 

118.48 

276.30 

63.85 

5 15 

15 

2751 .4 

-20.55 

111.23 

110.00 

6 57  20 

2858.91 

-28.73 

86.21 

281.56 

70.62 

7 44 

59 

2258.9 

-31 .09 

77.81 

110.00 

3 13  ^ 

3557.74 

-6,29 

127.76 

269.93 

56.33 

4 12 

50 

2957.7 

-10.67 

121 .4] 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  ERECUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDC  3.1542 

TRA  5.2089 

TC3'1 .6367  8AU  .7962 

SCT  6792.9  SCR 

437.2  SC3 

352.2 

ST  3461.0 

SR  432.2 

SS  1262.6 

ROE  .4548 

RRA  .0162  RC3  .0528  FAU  .01910 

RRT 

.4286  RRF 

.4270  RTF 

,^62 

CRT  .8720 

CRS  -.8445 

CST  -.9985 

FOE  1.7784 

FRA  3.3126  FC3  '.4546  8SP  22406 

sea  6806.9  R23 

.0032  R15 

.^62 

LSA  3702.7 

MSA  222.1 

SSA  12.4 

BOC  3.1868 

BRA  5.2069  BC3  1.6376 

FSP  -1280 

SCI 

6795.5  SC2 

394.8  THA 

1.59 

Eli  3481.5 

EL2  210.3 

ALF  6.24 

476 


iiiiiiiiiii  itiiii 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL,  4,  1968-69  » 


LAUNCH  DATE  OEC  11  19M  FlICHT  TIME  TO.OO  Af?RIVAL  DATE  FEB  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  1 33.576 

RL  147.29  LAL  -.00  LOL  79.02  VL  17.024  CAL  23.91  A7t  66.43  HCA  40.76  SNA  67.76  ECC  .74065  INC  3.5707  Vl  30.246 

RP  107.49  LAP  2.33  LOP  119.73  VP  30.937  CAP  -46.4e  ATP  67.29  TAL  170.74  TAP  211.50  PCA  22.74  APO  152.76  V2  35.254 

RC  77.721  CL  3.40  CP  .19  TAL  64.29  TAP  3J  .91  ET5  1 79.44  TAE  136.52  ETE  167.96  TAC  67.01  ETC  163.74  CLP  31.91 

PLANE TOCENTRIC  CONIC 

C3  267.645  VHL  16.366  OLA  6.95  RAL  12.27  RAO  6571,6  VEL  19.727  PTN  3.12  VHP  26.349  OPA  -13.77  RAP  334.62  ECC  5.4061 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

9 43  15 

3059.93 

-27.62 

100.46 

T79.07 

63.91 

6 34  12 

T455.9 

-26.23 

91.67 

90.00 

19  56  54 

5137.53 

29.21 

226.69 

270.17 

76.66 

21  22  32 

4537.3 

23.13 

220.64 

100.00 

7 6 97 

2779.50 

-29.26 

60.36 

279.26 

69.61 

7 55  17 

2179.5 

-29.64 

71  .61 

100.00 

21  13  93 

4666.99 

26.62 

210.20 

269.74 

76.27 

22  35  22 

4269.0 

24.66 

202.06 

110.00 

6 27  9 

2534.62 

-33.69 

62.39 

279.69 

69.69 

9 9 T3 

1934.6 

-34. IS 

53.14 

110.00 

22  12  11 

4706.44 

31.13 

199.09 

266.46 

75.12 

23  30  37 

4106.4 

2$.7B 

166.66 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EMECOTION  ACCUf^CV  0R6IT  DETERMINATION  ACCURACY 

TOE  -.6129  TRA-1.9731  TC3  -.1164  6AU  .4194  36T  645.6  SCR  491.4  SC3  26.7  ST  353.7  SR  406.7  SS  341.7 

ROE-1  . 1553  RRA  .9519  RC3  -.0132  FAU  .01169  «RT  -.0136  RRF  .0141  RTF  -.6266  CRT  .7111  CRS  .7641  CST  .9923 

FOE  .3709  fra  .7074  FC3  -.0364  BSP  1567  SC6  996.9  R23  -.0021  R13  .6269  LSA  596.6  MSA  224.0  SSA  14.0 

BOE  1.4127  BRA  2.0466  6C3  .1171  FSP  -90  SCI  649.7  SCR  491 .3  THA  179.42  ElI  501 .0  EL2  202.9  AlF  50.76 

MUNCH  DATE  DEC  11  1966  FLICHT  TIME  72.00  ARRIVAL  DATE  FEB  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  139.261 

RL  147.29  LAL  -.00  LOL  79.02  VL  17,769  CAL  22.64  ATL  66.49  HCA  44.01  SNA  69.26  ECC  .71359  INC  3.5513  Vl  30.246 

RP  107.46  LAP  2.47  tOP  122.97  VP  31.393  CAP  -44.31  ATP  67.44  TAL  169.69  TAP  213.90  RCA  25.57  APO  152.99  V2  35.256 

RC  79.571  CL  3.72  CP  .20  TAL  63.04  ZAP  30.36  ETS  179.97  TAC  136.69  ETE  166.49  TAC  66.67  ETC  164.02  CLP  30.36 

PLANCTOCENTRIC  CONIC 

C3  244,717  VHL  19.643  OLA  9.74  RAL  13.33  RAO  6971.4  ^L  19.132  PTH  3.09  VHP  25.349  OPA  -13.16  RAP  336.47  ECC  5.0274 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

IHJ  2 LONG 

90.00 

5 

41  9 

3069.60 

-27.51 

101 .47 

279.99 

63.02 

6 32  19 

2469.6 

-T6.19 

92.67 

90.00 

20 

7 26 

5099.65 

24.99 

226.30 

270.06 

75.50 

21  32  25 

4499.7 

22.36 

216.34 

100.00 

7 

7 16 

2791.76 

-29.17 

61 .26 

279.61 

63.14 

7 53  50 

2191.6 

-29.61 

72.52 

100.00 

21 

23  56 

4692.71 

26.20 

207.66 

269.60 

79.06 

22  44  51 

4252.7 

23.90 

199.64 

110.00 

6 

26  27 

2944.06 

-93.62 

63.07 

260.43 

63.44 

9 6 51 

1944.1 

-34,16 

53.67 

110.00 

22 

21  16 

4673.17 

90.93 

192.69 

266.23 

73.61 

23  39  12 

4073.2 

2S.01 

164.40 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  -.7706  TRA-1. 9416  TC3  -.1166  BAU  .3692  SCT  696.7  SCR  496.6  5C3  26.6  ST  399.9  SR  413.6  SS  353.4 

ROE-1. 1162  RRA  .5265  RC3  -.0190  FAU  .01222  RRT  -.0229  RRF  .0196  RTF  -.6492  CRT  .6966  CRS  .7633  CST  .9904 

FOE  .3606  FRA  .7263  FC3  -.0432  6SP  2779  SC6  97D.6  R23  .0049  R1 3 .6492  LSA  606.0  MSA  230.2  SSA  14.0 

BOE  1.3962  ORA  2.0124  BC3  .1177  FSP  -66  SCI  696.6  SC2  496.5  THA  179.02  ElI  504.2  EL2  209.0  ALF  51.10 


IAUNCM  date  OEC  IJ  1966  FLIGHT  TIME  74,00  ARRIVAL  DATE  FEB  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  145.096 

RL  147,29  LAL  -.00  LOL  79.02  VL  16.459  CAL  21.63  ATL  66.47  HCA  47.26  SMA  90.62  ECC  .66664  INC  3.5341  Vl  30.246 

RP  107.46  LAP  2.99  LOP  126.22  VP  31.753  CAP  -42.31  ATP  67.60  TAL  169.04  TAP  216.30  RCA  26.46  APO  193.16  V2  35.256 

RC  73.439  CL  4.05  CP  .20  TAL  61.63  TAP  26.67  ETS  179.70  TAE  136.96  ETE  166.96  TAC  70.34  ETC  164.29  CLP  28.67 

PLANETOCENTRIC  CONIC 

C3  223.736  VHL  14.996  OLA  10,52  RAL  14,34  RAO  6971  .3  VEL  16.576  PTH  3.05  VHP  24.365  OPA  -12.54  RAP  336.13  ECC  4.6622 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

JNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 36  93 

3062.52 

-27.40 

102.40 

260.00 

62.57 

6 30  1 6 

2462.5 

-26.15 

93.61 

90.00 

20  17  45 

5061.50 

23.92 

223.71 

269.90 

74.37 

21  42  7 

4461 .5 

ei.54 

T15.64 

100.00 

7 9 26 

2603.29 

-29.07 

62.20 

260.29 

62.71 

7 52  11 

2203.3 

-29.77 

73.37 

100.00 

21  39  92 

4S15.96 

25.54 

205.25 

269.40 

73.91 

22  54  8 

4216.0 

23.06 

197.21 

110.00 

9 25  36 

2592.55 

-33.55 

63.72 

260.90 

63.06 

9 6 6 

1952.6 

-34.15 

54.53 

110.00 

22  30  13 

4639.47 

29.66 

190.29 

267.92 

72.54 

23  47  33 

4039.5 

27.16 

162. IZ 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7662  TRA-1, 9677  TC3  -.1262  BAU  .3607  SCT  906.0  SCR  461.1  SC3  3J  .2  ST  379.1  SR  416.0  SS  370.6 

RDC-1.0603  RRA  .5056  RC3  -.0166  FAU  .01227  RRT  -.0]79  RRF  .0134  RTF  -.6672  CRT  .7007  CRS  .7647  CST  .9906 

FOE  .3971  FRA  .7560  FC3  -.0479  BSP  2596  SC6  1016.6  R23  .0027  R13  .6672  LSA  632.4  MSA  236.1  SSA  14.3 

BOE  1.3361  BRA  2.0317  BC3  .1273  FSP  -69  SCI  906.1  SC2  461.0  THA  179.30  ELI  520.9  El2  217.0  AuF  46.97 

LAUNCH  DATE  DEC  11  1966  FLICHT  TIME  76.00  ARRIVAL  DATE  FEB  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  191 .019 

RL  147.29  LAL  -.00  LOL  79.02  VL  19.109  CAL  20.67  ATL  66.46  HCA  90.90  SMA  92.36  ECC  ,66009  INC  3.5166  Vl  30.246 

RP  107.46  LAP  2.71  LOP  129.47  VP  32.136  CAP  -40.4|  ATP  67.76  TAL  166.21  TAP  216.71  RCA  31.40  APO  153.33  V2  35.259 

RC  71.326  OL  4.39  CP  .21  TAL  60.66  TAP  27.39  ETS  179.64  TAC  137.32  ETE  169.49  TAC  72.04  ETC  164.54  CLP  27.39 

PLANETOCENTRIC  CONIC 

C3  204.649  VHL  14.306  OLA  11.29  RAL  19.30  RAO  6971.1  VEL  J6.099  PTH  3.01  VHP  23.454  OPA  -IJ.90  RAP  339.61  ECC  4.3660 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  IHJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  9 36  25  3094.66  -27.29  103.27  260.30  62.15  6 27  59  2494.7  -26.10  94.70 

90.00  20  27  53  9022.63  23.19  221.11  269.66  73.27  21  51  36  4422.6  20.67  213.34 

100.00  7 3 26  2614.01  -26.97  K.B9  280.56  62.31  7 50  20  2214.0  -29.74  74.17 

100.00  21  43  33  4776.73  24.61  202.62  269.14  72.77  23  3 11  4J76.7  22.21  194.79 

110.00  6 24  33  2960.19  -53.49  64.31  261.26  62.71  9 7 13  1960.2  -34.13  55.12 

110.00  22  36  59  4605.51  29.14  167.69  267.96  71.29  23  95  40  4005.3  26.31  179,65 

DIFFERENTIAL  CORRCCTICNS  MID-COURSE  EICCUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  -.7932  TRA-1.9644  TC3  -.1343  BAU  .3711  SCT  991.6  SCR  464.9  SC3  33.7  ST  400.2  SR  421.7  SS  367.7 

ROC-1 ,0429  RRA  .4629  RC3  -.0166  FAU  .01236  RRT  -.0146  RRF  .0113  RTF  -.6646  CRT  .7006  CRS  .7B96  CST  .9909 

FOE  .4131  FRA  .7632  FC5  -.0924  BSP  2634  SGB  1099.1  R23  .0019  RI3  .6646  LSA  695.9  MSA  241.5  SSA  14.5 

BOE  1.3100  BRA  2.0423  BC5  .1397  FSP  -79  SCI  991.6  SG2  464.6  THA  179.46  ELI  536.3  El2  224.9  ALF  47.14 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  GATE  OrC  11  1966 


ruICHT  TIHE  76.00 


AftPIVAL  DATE  FEB  21  1969 


HELIOCENTRIC  CONIC 
RL  147,29  LAL  -.(50  LOL  79.02 

RP  107.46  LAP  2.63  LOP  13P.72 

RC  69.241  CL  4.75  CP  .22 

PLANE TOCENTRIC  CONIC 


DISTANCE  157.026 

VL  19.716  CAL  19.96  A2l  66.50  MCA  53.75  SNA  93.91  ECC  .63403  INC  3.5044  VI  50.248 

VP  32.502  CAP  -36.60  A7P  67.93  TAL  167.39  TAP  221.14  RCA  34.37  APO  153.45  V2  35.259 

2AL  59.59  WP  25.92  ETS  179.99  2AE  137.77  ETE  190.06  ZAC  73.76  ETC  164.76  ClP  25.92 


C3  107.264 

VHL  13.664 

DLA  12.04 

RAl  16.21 

RAO  6571 .0 

VEL  17.567 

PTH  2.97 

VHP  22.554 

OPA  -11.24 

RAP  '341 .50 

ECC  4.0619 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 33  43 

3106.10 

104.09 

260.50 

81.75 

6 2$  29 

2506.1 

-26.05 

95.53 

90.00 

20  37  49 

4963.60 

22.39 

216.51 

269.41 

72.20 

ZZ  0 53 

4363.6 

19.75 

210.64 

100.00 

7 1 12 

2623.96 

-26.66 

63.61 

zeo.li 

61 .94 

7 46  16 

2224.0 

-29.70 

74.90 

100.00 

21  53  I 

4740.97 

24.02 

200.09 

Z6a.a3 

71 ,66 

23  12  2 

4141 .0 

21.29 

192.36 

110.00 

6 23  19 

2567.02 

-33.43 

64.63 

261.50 

62.41 

9 6 6 

1967 .0 

-34.12 

55.66 

110.00 

22  47  24 

4570.68 

26.36 

165.50 

267.15 

70.06 

24  3 35 

3970.7 

25.36 

177,59 

OIFFEREnTIAL  CORRECTIONS 
TOE  -.7962  TRA-1.< 
R(^'1.0046  RRA 
FOE  .4291  FRA  A 
60E  1.2620  6RA  2.0465  BC3 

IUuNCM  date  dec  11  1966 


HELIOCENTRIC  CONIC 
RL  147,29  LAL  -.00  LOL  79.02 

RP  107.46  LAP  2.93  LOP  135.97 

RC  67.164  CL  5.12  CP  .22 

PLANETOCENTRIC  CONIC 


MIO-COORSC  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TC3 

-.1416  BAU  .3566 

SCT 

996.0  SCR 

466.0  SC3  36.4 

ST 

420.7  SR 

424.6 

SS 

404.7 

RC3 

-.0209  FAU  .01254 

RRT 

-.0123  RRF 

.0091  RTF  -.7020 

CRT 

.7001  CRS 

.7669 

CST 

.9902 

FC3 

-.0560  BSP  2779 

see 

2100.5  R23 

.0019  R23  .7020 

LSA 

676.4  MSA 

246.6 

5SA 

14.7 

BC3 

.1433  FSP  -62 

SCI 

996.0  SC2 

466.0  THA  179.56 

ELI 

551.3  EL2 

231.5 

ALF 

45.40 

FLIGHT  TIIC 

60.00 

ARRIVAL 

DATE 

MAR 

1 1969 

DISTANCE  163.126 

VL  20.290  CAL  19.06  AZL  66.51  HCA  57,00  SHA  95.45  ECC  .60656  INC  3.4914  Vl  30.246 

VP  32.651  CAP  -36.66  ATP  66.10  TAL  166.59  TAP  223.59  RCA  37.36  APO  153,54  V2  35.256 

ZAL  56.55  ZAP  24.47  ETS  160.14  ZAE  136.33  ETE  190.66  ZAC  75.50  ETC  165.01  CLP  24.47 


C3  171.419 

VHL  13.093 

OLA  12.79 

11.01  RAO  6570.9 

VEL  17,110 

PTH  2.93 

VHP  21 .663 

DPA  -10.56 

RAP  343.19 

ECC  3.6211 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 30  46 

3116.64 

-27.06 

104.06 

260.56 

61.36 

6 22  45 

2516.6 

-27.99 

96.31 

90.00 

20  47  35 

4943.77 

21.54 

215.90 

269.06 

71.16 

22  9 56 

4343.6 

16.77 

206.32 

100.00 

6 56  45 

2033.19 

-28.79 

64.26 

260.67 

61.60 

7 45  59 

2233.2 

'29.65 

75.59 

100.00 

22  2 19 

4702.65 

23.16 

197.56 

266.46 

70.56 

23  20  41 

4102.7 

20.32 

169.93 

110.00 

6 21  53 

2573.06 

-33.37 

65.29 

261.63 

62.14 

9 4 46 

1973.1 

-34.10 

56.13 

110.00 

22  55  40 

4535.54 

27,52 

163.11 

266.69 

66.66 

24  11  16 

3935.5 

24.40 

175.33 

OIFFERENTIAL 

CORRECTICNS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

RL 

U7, 

.29 

LAL 

-.00 

RP 

107, 

.46 

LAP 

3.02 

RC 

65.1 

159 

CL 

5.50 

TOC  -.7977  TRA-2.0054  TC3  -.1467 

ROE  -.9673  RRA  .4367  RC3  -.0233 

FOE  .4454  FRA  .6379  FC3  -.0643 

80C  1.2536  0RA  2.0524  0C3  .1505 


LAUNCH  DATE  DEC  IJ  1966 

HELIOCENTRIC  CONIC 

79.02 
139.22 
.23 

PLANETOCENTRIC  CONIC 
C3  156.969  VHL  12.^29  Ola  13.52 
LNCH  AZMTH  LNCH  time  L-I  TIME 
90.00  5 27  39  3126.93 

90.00  20  57  10  4903.31 

100.00  656  5 2641.73 

100.00  22  11  25  4663.74 

110.00  6 20  15  25V6.36 

110.00  23  3 44  4499.66 

differential  corrections 
toe  -.6017  TRA-2. 

ROt  -.9299  RRA 

FOE  .4626  FRA  , 

eOE  l .2277  6RA  2.0579  8C3 

’launch  date  dec  II  1966 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 

RP  107.49  LAP  3.10  LOP  142,47 

RC  63.173  CL  5.69  CP  .24 

PLANETOCENTRIC  CONIC 
C3  143.762  VHL  11.991 
LNCH  AZMTH  LNCH  TIME 


0AU  .3450 
FAU  .01273 
BSP  2970 
FSP  -90 


SCT  1040.6  SCR 
RRT  -.0099  RRF 
SfS  nn.Z  R23 
SCI  1040.9  SC2 


470.4  SC3  39.4 
.0067  RTF  -.7166 
.0022  R13  .7166 

470.4  THA  179.66 


VL  20.825 
VP  33.163 
ZAL  57.57 

RAL  17.67 
INJ  LAT 
-26.97 
20.63 
-26.71 
22.27 
-33.32 
26.62 


flight  time  62.00 

DISTANCE  169.307 

CAL  16.25  AZU  66.52  HCA  60.25  SMA  96.99 

GAP  -35.24  AZP  66.27  TAL  165.60  TAP  226.05 

ZAP  23.03  ETS  160.30  ZAE  136.99  £TE  191.30 

RAO  6570.7  VEL  16.662  PTH  2.69  VHP  20.641 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

441.5  SR 

427.4 

SS 

422.0 

CRT 

.6992  CRS 

.7661 

CST 

.9699 

LSA 

701 .6  MSA 

251 .3 

SSA 

14.6 

ELI 

566.4  El2 

236.1 

alf 

43.67 

ARRIVAL 

DATE 

MAR 

3 1969 

ECC 

.5637?  INC 

3.4793 

Vl 

30.246 

RCA 

40.37  APO 

153.60 

V2 

35.257 

ZAC 

77.25  ETC 

165,22 

CLP 

23.03 

OPA 

-9.86  RAP 

344.69 

ECC 

3.5653 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

105.56 

213.29 

64.90 

195.02 

65.70 

160.72 


61.03 

70.16 

61.26 

69.53 

61.90 

67.72 


6 19  46 

22  16  54 

7 43  27 

23  29  9 

9 3 14 

24  16  44 


2526.9 

4303.3 

2241.7 

4063.7 

1976.4 

3699.9 


-27.94 
17.74 
-29.61 
19.29 
-34 .06 
23.37 


97.04 

205.60 

76.22 

167.50 

56,54 

173.06 


ORBIT  determination  ACCURACY 


TC3 

-.1561 

BAU 

.3320 

RC3 

-.0256 

FAU 

.01293 

FC3 

-.0713 

BSP 

3114 

8C3 

.1562 

FSP 

-96 

VL  21.327 
VP  33.496 
ZAL  56.64 


260.55 
266.70 

260.65 
266.05 

261 .65 
266. 16 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1069.2  SCR  472.1  SC3  42.6 

RRT  -.0064  RRF  .0036  RTF  -.7342 

see  1167. I R23  .0020  R13  .7342 

SCI  1069.2  SC2  472.1  THA  179.60 

flight  TZ>C  64.00 

distance  175.565 

CAL  17,45  AZL  66.53  HCA  63.49  SMA  96.51  ECC  .55956  INC  3.4660  Vl  30.248 

CAP  -33,67  AZP  66.45  TAL  165.04  TAP  226.54  RCA  43.39  APO  153.63  V2  35.254 

ZAP  21.61  ETS  160.47  ZAE  139.76  ETE  192.00  ZAC  79.02  ETC  165.42  CLP  21.61 


ST 

464.2 

SR 

429.2 

SS 

440.1 

CRT 

.6992 

CRS 

.7695 

CST 

.9697 

LSA 

726.6 

MSA 

255.5 

SSA 

15.0 

ELI 

563.1 

El2 

244.3 

ALF 

4!  .61 

ARRIVAL 

DATE 

MAR 

5 1969 

90.00  5 24  15 

90.00  21  6 36 

100.00  6 53  ID 

100.00  22  20  22 

110.00  a 16  25 

110.00  23  11  37 

differential  (XIRRECTIONS 
TOE  -.6036  TRA-2.0231  TC3  -.1626 
ROE  -.6926  RRA  .3906  RC3  -.0265 
FOE  .4604  FRA  .6953  FC3  -.0793 
act  1.«J13  0RA  2.0605  BC3  .1651 


OLA  14.25 
L-I  time 
3136.44 
4662.16 
^49.64 
4624.21 
2562.94 
4463.66 


RAL  16.63  RAD  6570.6  VEL  16.262  PTH  2.65  VHP  20.026  DPA  -9.16  RAP  346.60  ECC  3.3663 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-26.67 

106.29 

260.41 

60.71 

6 16  3] 

2536.4 

-27.66 

97.73 

19.66 

210.66 

266.27 

69.20 

22  27  39 

4262.2 

16.65 

203.27 

-26.62 

65.46 

260.73 

60.99 

7 40  40 

2240.6 

-29.57 

76.60 

21.31 

192.46 

267.96 

66.93 

23  37  26 

4024.2 

16.21 

165.06 

-33.26 

66.09 

261.96 

61.70 

9 1 27 

1962.9 

-34.07 

56.90 

25.67 

176.39 

269.62 

66.61 

24  26  1 

3663.7 

22.26 

170.63 

mid-course  executicm  accuracy 


ORBIT  determination  ACCURACY 


BAU 

.3174 

SCT 

1137.7  SCR 

473.0  SC3 

46.0 

ST 

467.0  SR 

430.5 

SS 

456.6 

FAU  .01316 

RRT 

-.0031  RRF 

.0005  RTF 

-.7494 

CRT 

.6991  CRS 

.7910 

CST 

.9694 

BSP 

3313 

sea 

1232.1  R23 

.0023  RI3 

.7494 

LSA 

752.0  MSA 

259.1 

SSA 

15.2 

FSP 

-106 

SCI 

1137.7  SC2 

473.0  THA 

179.91 

ELI 

600.1  EL2 

249.6 

alf 

39.99 

476 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  OATC  OCC  II  1968 


Flight  tine  ae.oo 


ARRIVAL  CATE  MAR  7 1969 


HELIOCENTRIC  CONIC 
RL  |47.?9  LAL  -M  LOL  79.02 

RP  107.50  LAP  3.18  LOP  145.7^ 

RC  61.231  GL  6.30  CP  .25 

PLANETOCENTRIC  CONIC 
C3  131.744  VHL  11.478  OLA  14.97  RAL 


DISTANCE  181.892 

VL  21.797  GAL  16.69  A7L  86.54  HCA  66.74  SMA  100.02  ECC  .53617  INC  3.4573  VI  30.248 

VP  33.796  GAP  -32.17  A7P  88.63  TAL  164.31  TAP  231 .05  RCA  46.39  APO  153.64  V2  35.251 

7AL  55.77  7AP  20.20  ETS  180.65  7AE  140.65  ETE  192.75  7AC  80.79  ETC  165.60  CLP  20.20 


19.33  RAO  6570.4  VEL  15.908  PTH  2.81  VHP  19.237 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

5 00  34 

3145.40 

-06.77 

106.89 

080.16 

80.40 

6 12  59 

0545.4 

90.00 

01  15  54 

4800.35 

18.60 

008.03 

067.79 

68.28 

22  36  14 

4000.4 

100.00 

6 50  1 

0856.96 

-^.54 

86.01 

080.50 

80.72 

7 37  38 

0257.0 

100.00 

00  09  8 

4584 .05 

20.09 

189.94 

267.07 

67.56 

23  45  30 

3984.0 

110.00 

6 16  20 

0586.84 

-33.24 

66.35 

281.35 

81.53 

8 59  07 

1986.8 

110.00 

03  19  18 

4406.93 

04.65 

J75.97 

265.02 

65.53 

04  33  5 

3826.9 

differential  corrections 


MIO-COURSC  EXECUTION  ACCORACV 


OPA  -8.44  RAP  348.31  ECC  3.1682 
J 2 LAT  INJ  2 LONG 
-27.82  98.38 

15.51  200.73 

-29.53  77.34 

17.07  182.62 

-34.05  57.20 

21.14  168.58 

0R8IT  DETERMINATION  ACCURACV 


TDE  -.8061 

TRA-2.0289 

TC3 

-.1688 

BAU 

.3024 

SCT 

1187.9  SCR 

473.2  SC3 

49.8 

ST 

510.8 

SR 

431  .1 

ROE  -.8559 

RRA 

.3682 

RC3 

-.0314 

FAU 

.01345 

RRT 

.0008  RRF 

-.0032  RTF 

-.7640 

CRT 

.6993  CRS 

.7927 

FOE  .4991 

FRA 

.9250 

FC3 

-.0884 

BSP 

3521 

see 

1278.7  R23 

-.0025  R13 

-.7640 

LSA 

778.5 

MSA 

062.0 

BOE  1.1758 

BRA  2.0620 

6C3 

.1717 

FSP 

-119 

SCI 

1187.9  SC2 

473.2  TMA 

.02 

ELI 

618.0 

CL2 

054.7 

UUNCH  DATE  DEC  11  1968 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 

RP  107.51  LAP  3.24  LOP  148.98 

RC  59.338  GL  6.70  GP  .26 

PLANETOCENTRIC  CONIC 


flight  time  88.00 


ARRIVAL  DATE  MAR  9 1969 


DISTANCE  188*285 

VL  22.238  GAL  15.95  A7L  86.95  HCA  69.99  SMA  101.50  ECC  .51353  INC  3.4472  VI  30.248 

VP  34,078  CAP  -30.73  ATP  88.62  TAL  163.59  TAP  233.58  RCA  49.38  APO  153.62  V2  35.248 

7AL  54.95  ZAP  18.81  ETS  180.85  7A£  141,66  ETE  193.56  7AC  82.58  ETC  165.77  ClP  18.80 

DPA  -7.70  RAP  350.02  ECC  2.9873 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


C3  120,754 

VHL  10.989 

DLA  15.68 

RAL  19.98 

RAO  6570. 

3 VEL  15.559 

PTH  2,77 

VHP  18.473 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

90.00 

5 16  36 

3153.95 

-26.67 

107.50 

279.81 

80.12 

6 9 10 

90.00 

21  25  4 

4777.81 

17,53 

205.38 

267,26 

67.40 

22  44  40 

100.00 

6 46  35 

2863.76 

-28.47 

86.50 

280.16 

80.47 

7 34  19 

100.00 

22  37  46 

4543.23 

19.21 

187,39 

266.51 

66.65 

03  53  09 

110.00 

8 14  2 

2590.13 

-33,21 

66.60 

281.04 

81.39 

a 57  10 

110.00 

23  26  48 

4389.63 

23.58 

173.61 

264.38 

64.50 

04  39  58 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

2553.9 

4177.8 

2263.8 
3943.2 
1990.1 
3789.6 


-27.76 

1A.32 

-29.49 

15.88 

-34.04 

19.95 


99.00 

198.16 
77.84 

180.17 
57.46 

166.34 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.8112  TRA-2.0357  TC3  -.1753 

ROE  -.8195  RRA  .3498  RC3  -.0349 

FOE  .5190  FRA  .9959  FC3  -.0986 

BOE  1.1931  BRA  2.0649  6C3  .1787 

LAUNCH  CATt  CEC  II  1968 

HELIOCENTRIC  CONK 
RL  147.09  LAL  '.00  LOL  79.02 

RP  107.52  LAP  5.29  LOP  152.23 

RC  57.501  GL  7.15  GP  .27 

PLANETOCENTRIC  CONK 


C3  110,718 

VHL  10 

.500 

CLA  16.38 

RAL  00.58 

RAC  65Z0.1 

LNCH  AZMTH 

LNCH 

riME 

L-J  time 

INJ  LAT 

INJ  LONG 

90.00 

5 10 

20 

3160.11 

-06.57 

108.07 

90.00 

Zl  34 

7 

4734.51 

16.38 

200.73 

100.00 

6 AZ 

53 

0870.11 

-08.40 

86.96 

100.00 

00  46 

15 

4501 .75 

18.07 

184.83 

110.00 

8 11 

30 

0590.84 

-33.18 

66.81 

JI0.IX3 

05  54 

7 

4351  .78 

00.45 

171.05 

CirPERENTIAL  CORRECTIONS 
TOE  -.8145  TRA-2.0387  TC3  -.1806 
ROE  -.7835  RRA  .3257  RC5  - .0378 

rOE  .5598  FRA  .9875  FC3  -.1102 

BOE  1.1302  BRA  2.0643  BC3  .1845 

Ilaunch  cate  OCC  n i968 

. heliocentric  CONIC 

RL  147.29  LAL  -.00  UX  79.02 

RP  107.54  lap  5.35  LOP  155.48 

RC  55.706  GL  7.60  GP  .29 

PLANETOCENTRIC  CONK 


BAU  .2889  SCT  1240.1  SCR  470.6  SC3  93.8 

FAU  .01379  RRT  .0060  RRF  -.0077  RTF  -.7775 

BSP  3671  see  1329.0  R23  -.0003  R13  -.7775 

FSP  -130  SGI  1240.1  SC0  470.6  THA  .15 

flight  time  90.00 
distance  194.7H 

VL  22.65)  CAL  15.25  A7L  86.56  HCA  73.03  SNA  JO0.9C 

VP  34.545  CAP  '29.35  A7P  89.01  tal  162.91  tap  236.14 

7AL  54.00  ZAP  17.40  ETS  181 .06  7AE  )40.8O  ETC  J94.45 


VEL  15.233  PTH  2.73  VHP  17,735 
INJ  RT  ASC  INJ  A7MTH  INJ  TJHC 
279.55  79.84  652 

266.69  66.57  22  53  1 

279.71  80.24  7 30  45 

265.91  65.77  24  1 17 

280.62  81 .27  8 54  43 

263.70  63-52  24  46  39 

MID-COURSE  EXECUTION  ACCURACV 

SCT  1096.1  SCR  471.5  SG5  58.2 

RRT  .0112  RRF  -.0106  RTF  -.7907 

see  1379. J R23  -.0004  R13  -.7907 

SCI  1296. J SC2  471.2  ThA  .07 

Flight  ti»c  92.oo 


ST 

537.1 

SR 

43)  .0 

S5 

498.1 

CRT 

.7007 

CRS 

,7948 

CST 

.9890 

LSA 

807.5 

MSA 

064.6 

SSA 

15.5 

ELI 

638.1 

EL0 

058.8 

alf 

36.00 

ARRI V^L 

*«AR 

n 3 969 

ecc 

.49168 

INC 

3.43T4 

V3 

30-048 

RCA 

50.34 

APO 

153.59 

V0 

35.045 

ZAC 

84.38 

ETC 

165.93 

ClP 

37.41 

CPA 

-6.96 

RAP 

553 .74 

ECC 

0.8001 

PO  CST  TIM 

INJ 

Z LAT 

INJ 

0 LONG 

2560.1 
4134.5 

2270.1 

3901 .7 

1992.8 
3751  .8 


-27.71 

13.07 

-29.45 

14.65 

-34.03 

18.71 


99.59 
195.61 
78.31 
177.71 
57.67 
1 64 . 1 1 


ORBIT  determination  ACCURACY 


BAU  .2731 
FAU  .01409 
BSP  3883 
FSP  -140 


DISTANCE  201.241 

VL  23.038  gal  14.57  AZt  86.57  HCA  76.48  SMA  104.39 

VP  34.596  GAP  -28.03  AZF  89.20  TAl  162.25  TAP  238.73 

ZAL  55.50  ZAP  16.03  ETS  181.30  ZAC  144.06  ETE  195.43 


C3  101 .552 

VHL  10.077 

OLA  17.08 

«AL  21.13 

RAO  6570.0 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  long 

90.00 

5 7 45 

3170.00 

-26.48 

108.63 

90.00 

01  43  4 

4690.46 

15.17 

200.06 

100.00 

6 38  53 

2876.09 

-28.33 

87.39 

100.00 

00  54  37 

4459.60 

16.87 

182.28 

110.00 

8 8 40 

2595.05 

-33.16 

66.97 

uo.oo 

23  4J  16 

4313.41 

21 .27 

168.90 

INJ  RT  ASC 
278.79 

266.09 
279.1 7 
265.27 

280.10 
262.98 


INJ 


2.69  ^ 17.016 
AZMTH  INJ  TIME 

6 0 35 

23  1 14 

7 26  49 

24  8 H 

8 51  57 
24  55  10 


ST 

563.3 

SR 

450.0 

ss 

518.9 

CRT 

.7000 

CRS 

.7970 

CST 

.9887 

lsa 

837.0 

MSA 

066.4 

SSA 

35.6 

ElJ 

658.6 

EL0 

060.  J 

AlF 

34.38 

ARRIVAL 

CATE 

MAR 

13  1969 

ECC 

.47064 

INC 

5.4080 

VI 

30.048 

RCA 

55.06 

APO 

153.50 

V0 

35.038 

ZAC 

86.18 

ETC 

166.07 

CLP 

16.03 

OPA 

-6.00 

RAP 

353.45 

ECC 

0.67J5 

PO  C$T  TIM 

INJ 

0 LAT 

INJ 

0 LONG 

79.58 
65.80 
80.03 
64.95 
81.17 

62.58 


OirrERENTJAL  CORRECTIONS 
TOC  -.8179  tra-2.0400  TC3  -.1851  BAU  .2574 

ROC  -.7480  RRA  -3021  RC3  -.0412  FAU  .01447 

FOE  .5619  fra  J .0202  FC3  -.1234  BSP  4099 

eOE  1.1084  BRA  2.0622  BC3  .1896  F$P  -156 


MIO-OOURSE  ACCURACT 

SCT  1351.9  SCR  469.1  SC3  63.0 
RRT  .0169  RRF  -.0181  RTF  -.8032 
see  1430.9  R23  -.0026  RJ3  -.805Z 
SCI  1351.9  SC2  469.0  THA  .38 


0570.0  -07.65  100.16 

4090.5  11.77  193.03 

0076.1  -09.41  78.75 

3859.6  13.56  J75.05 

1995.0  -34.00  57.84 

37)3.4  17.40  161.88 

ORBIT  determination  ACCuRACV 
ST  590.7  SR  408.7  $S  540.7 

CRT  .7037  CR$  ,7994  CST  .9886 

L5A  867.9  MSA  067.5  SSA  15.7 

ELI  680.0  EL0  064,5  ALf  30*57 


479 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  OATC  OCC  11  1968 


FlICXT  time  94.00 


AR(?IVAL  date  HAR  15  1969 


HELIOCENTRIC  CONIC 
RL  14T.?9  LAL  -.00  LOL  79.02 

RP  107.56  LAP  3.36  LOP  158,72 

RC  54.021  CL  8.07  CP  .30 

Plane TocENTRic  conic 
C3  93.183  VHL  9.653  CLA  17,76  RAL 


distance  207,794 

VL  23,401  CAL  13.92  A7L  86.58  MCA  79.72  SNA  105.79  ECC  .45041  INC  3.4188  Vl  30.248 
VP  34.833  CAP  -26.75  A7P  89.39  TAL  161.63  TAP  241  .35  RCA  58.14  APO  153.45  V2  35.232 
7AL  52.85  7AP  14.66  ETS  181.56  7AE  145.46  ETE  196.51  7AC  87.98  ETC  166.19  CLP  14.65 


21.62  RAO  6569.8  VEt  14.647  PTH  2.65  VHP  16.322 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

5 2 49 

3177.71 

-26.38 

109.18 

278.13 

79.32 

5 55  46 

90.00 

21  51  56 

4645.64 

13.90 

197.38 

265.44 

65.08 

23  9 21 

100.00 

6 34  34 

2881.79 

-28.26 

87.80 

278.52 

79.BB 

7 ^ 36 

100.00 

23  2 51 

4416.79 

15.62 

179.71 

264.60 

64.19 

24  16  28 

110.00 

8 5 39 

2596.82 

-33.14 

67.11 

279.48 

ai.09 

8 48  56 

110.00 

23  48  15 

4274.53 

20.03 

1^.56 

262.23 

61.70 

24  59  30 

OPA  -5.44  RAP  355.16  ECC  2.5336 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2577.7 
4045.6 
ZZSl  .8 

3816.8 

1996.8 
3674.5 


-27.59 

10.42 

-29.37 

12.02 

-34.01 

16.09 


100.72 

190.43 

79.17 

172.77 

57.98 

159.65 


oifeerential  corrections 


MIO-COURSC  execution  ACCURACY 


ORBIT  determination  ACCURACY 


TOE  -.8219 

TRA-2.0395  TC3 

-.1886  BAU 

.2415 

SOT  1409.4  SCR  466.1  SC3 

68.2 

ST 

619.3  SR 

426.5 

SS 

563.5 

ROE  -.7131 

RRA  .2809  RC3 

-.0448  FAU 

.01490 

RRT  .0235  «RF  -.0243  RTF 

-.8151 

CRT 

.7060  CRS 

.8021 

CST 

.9884 

FOE  .5855 

FRA  1 .0542  FC3 

-.1384  BSP 

4317 

see  1484. J R23  '.0027  R13 

-.8151 

LSA 

900.6  MSA 

267.8 

SSA 

15.8 

BOE  1.0881 

BRA  2.0588  BC3 

.1939  FSP 

-J7l 

SCI  1409.3  SC2  466.0  WA 

.50 

FLl 

703.4  El2 

266.0 

alf 

30.80 

LAUNCH  DATE  DEC  11  1968 

Flight  time  96.00 

ARRIVAL 

DATE 

HAR 

17  1969 

HELIOCENTRIC  CONIC 
RL  147.29_LAL  -_.00_LOL  79.02 

RP  107.58  Lap  3.38  lOP  161.97 

RC  52.393  CL  8.54  CP  .32 

PLANETOCENTRIC  CONIC 


DISTANCE  214.389 

VL  23.740  CAL  13.30  A7L  86.59  HCA  82,96  SMA  107.16  ECC  .43101  INC  3.4098  vi  30.248 

VP  35.055  CAP  -25.53  ATP  89. M TAL  161 .04  TAP  244.00  RCA  60.97  APO  153.35  V2  35,226 

TAL  52.27  TAP  13.28  ETS  181 .86  TAE  147.00  ET£  197.73  TAC  89.79  ETC  166.30  ClP  13.28 


C3  85.543 

VHL  9.249  OLA  18.45  RAL  22*06 

RAO  6969.7  VEL  14.384 

PTH  2.61 

VHP  15.649  OPA  -4.67 

RAP 

356.87 

ECC 

2.4078 

LNCH  ATMTH 

LNCH  TIME 

L-I  TINE 

INJ  UT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 57  31 

3285.35 

-26.28 

109.71  277.38 

79.07 

5 50 

36 

2585.4 

'27,53 

101 .27 

90.00 

22  0 43 

4600.05 

12.57 

194.69  264.76 

64.42 

23  17 

24 

4000.0 

9.03 

187.80 

100.00 

6 29  57 

2887,30 

-28.19 

88.19  277.78 

79.62 

7 18 

4 

2287.3 

29.33 

79.58 

iOO.OO 

23  10  59 

4373.33 

14.32 

177.15  263.89 

63.48 

24  23 

52 

3773.3 

10.64 

170.29 

110.00 

8 2 20 

2998.22 

-33.12 

67.22  278.76 

81.03 

8 45 

39 

1998.2 

'34 .01 

58.09 

110.00 

23  93  9 

4235.17 

18.74 

164.23  261.45 

60.88 

25  5 

40 

3635.2 

14.72 

157.43 

DIFFERENTIAL  CC3RRECT20NS 

MID-COURSE  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8261 

TRA-2.0371 

TC3  -.1911 

6AU  .2293 

SCT  1468.5  SGR 

462.4  SG3 

73.9 

ST  649.1 

SR 

423.6 

SS 

587.4 

ROE  -.6789  RRA  .2601 

BC3  -.0486  FAU  .01538 

RRT  .0909  RRF  - 

.0312  RTF  - 

.8264 

CRT  .7089 

CRS 

.8052 

CST 

.9883 

FOE  .6107  FRA  1.0997  FC3  -.1556  BSP  4542 

see  1539.6  R23  - 

.0029  R13  - 

.8264 

LSA  934.9  MSA 

267.5 

SSA 

15,9 

0CX  1.0693 

BRA  2.0536 

BC3  .1971 

FSP  -287 

SG]  1468.6  SG2 

462.1  WA 

.62 

ELI  727.8 

El2 

266.5 

ALF 

29.09 

LAUNCH  CATE  DEC  11  1968 


FlICHT  time  98.00 


arrival  CATE  HAR  19  1969 


heliocentric  conic 


distance  221.023 


Rl  147.29  L4L  -.00 

LOL  79.02 

VL  24 ,058 

CAL  12.70 

ATL  86.60 

HCA  86.21 

SMA  toe 

.49 

ECC  .41243 

INC  3.4009 

Vl 

30.248 

RP  107.60  LAP  3.39 

LOP  165.22 

VP  35.264 

GAP  -24.35 

ATP  89.77 

tal  160.48 

TAP  246 

.69 

RCA  63.75 

APO  153.24 

V2 

35.219 

RC  50.852  CL  9.04 

CP  .33 

TAL  51,74 

tap  11.90 

ETS  182.21 

TAE  148.67 

ETE  199 

Ml 

TAC  91.59 

ETC  166.39 

CLP 

11.90 

PLANE TOCENTffIC  CONIC 

C3  78.569  VHL  8.864 

CLA  19.13 

RAL  22,45 

RAC  6569.5 

VEL  14.139 

PTH  2.58 

VHP  14. 

997 

CPA  -3.89 

RAP  358.57 

ECC 

2.2930 

LNCH  ATMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 51  50 

yi93.06 

-26.18 

110.26 

276.53 

78.81 

5 45 

3 

2593.1 

-27.46 

101 .82 

90.00  22  9 29 

4553.66 

11.19 

191.98 

264.05 

63.82 

23  25 

22 

3953.7 

7.59 

185.16 

100.00  6 24  59 

2892.73 

-28.12 

88.58 

276.95 

79.43 

7 13 

11 

2292.7 

-29.29 

79.97 

100.00  2319  1 

4329.23 

12.96 

1T4.57 

263.15 

62.83 

24  31 

11 

3729.2 

9.21 

167.79 

110.00  7 58  45 

^.35 

-33.11 

67.30 

277.95 

80.98 

8 42 

4 

1999.3 

-34.00 

58.18 

110.00  0 5 40 

4195.38 

17.41 

161.92 

260.64 

60.11 

1 15 

36 

3595.4 

13.30 

155.22 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.8306  TRA-2-0326 

TC3  -.1922 

BAU  .2092 

SGT  1529.1  SCR  457.8  SG3 

80.2 

ST  680.0 

SR  420.0 

SS 

612.6 

ROE  -.6453  RRA  .2399 

RC3  -.0524 

FAU  .01590 

ART  , 

.0391  RRF  - 

.0390  PTF  - 

.837] 

CRT  .7123  CRS  .8085 

CST 

.9883 

FOE  .6378  fra  1.1267 

FC3  -.1T33  BSP  4772 

see  1596.1  R23  - 

.0031  B13  - 

.8371 

LSA  971.0  MSA  266.4 

SSA 

16.0 

BOE  1 .0519  BRA  2.0467 

BC3  .1992 

FSP  -206 

SGI  1529.2  SG2  457.4  THA 

.74 

ELI  753.7  EL2  266.0 

alf 

27.45 

LAUNCH  DATE  DEC  11  1968 

flight  tipc  too. 00 

ARRIVAL  CATE 

HAR 

21  1969 

heliocentric  conic 

distance  227.690 

Rl  147.29  LAL  -.00 

LOL  78.02  VL  24.355 

gal  12.13 

ATt  86.61 

HCA  89.45 

SMA  i09.7B 

ECC  .39467 

INC  3.3921 

VJ 

30.248 

RP  107.62  LAP  3.39 

LOP  168.47 

VP  35.459 

GAP  -23.22 

ATP  89.97 

tal  159.96 

TAP  249.40  RCA  66.45 

APO  153.11 

vz 

35.211 

RC  49.405  CL  9.54 

CP  .35 

Tal  51.27 

TAP  10.53 

ETS  182.63 

TAE  150.48 

ETE  200.69 

TAC  93.39 

ETC  166.47 

CLP 

10.52 

PLANETOCENTRIC  CONIC 

C3  72.^5  VNL  8.497 

OLA  19.80  RAL  22.78 

RAO  6569.4 

VEL  13.912 

PTH  2.54 

VHP  14. 

366 

OPA  -3.11 

RAP  .26 

ECC 

2.1883 

LNCH  ATMTH  LNCH  TIME 

L-I  rj$€ 

iNJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 45  45 

3200.97 

-26.08 

110.81 

275.59 

78.55 

5 39 

6 

2601.0 

-27,39 

102.39 

90.00  22  18  12 

4506.49 

9.76 

189.25 

263.32 

63.29 

23  33 

19 

3906.5 

6.10 

182.49 

100.00  6 19  39 

2898.19 

-28.05 

88.97 

276.03 

79.23 

7 7 

57 

2298.2 

-29.25 

80.38 

100.00  23  26  59 

4284.51 

11.55 

172.00 

262.38 

62.24 

24  38 

24 

3684.5 

7.75 

165.28 

110,00  7 54  52 

2600.27 

-33.10 

67.37 

277.05 

80.94 

8 38 

13 

2000.3 

-34.00 

58.25 

110.00  0 12  11 

4155.19 

16.03 

159.62 

259.81 

59.40 

1 21 

26 

3555.2 

11.85 

153.01 

differential  CORRECTIONS 

MIO-COURSC  CXECUrtCN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8356  TM-2.0261 

TC3  -.1917  SMI  .1929 

SGT  1591.2  SCR  452.4  SG3 

86.9 

ST  712.2 

SR  415.8 

SS 

639.1 

ME  -.8126  miA  .2203  «C3  -.0584 

FAU  .01649 

RRT 

.0483  RRF  - 

.0477  PTF  - 

.8472 

CRT  .7163 

CRS  .8122 

CST 

.9882 

FOE  .6670  FRA  1.1654  FC3  -.1978  BSP  5006 

see  1634.2  A23  - 

.0032  W3  - 

.8472 

LSA  1009.1 

MSA  264.6 

SSA 

16.1 

BOE  1.0361  BRA  2.0380  BC3  .1998 

FSP  -225 

SGI  1591.3  SG2  451.9  THA 

.86 

ELI  781.1 

EL2  264.5 

alf 

25.88 

480 


JPL  TM  33-99 


EARTH--VENUS  TRAJECTORIES  <VOL.  4.  1968-69) 


LAUNCH  GATE  OCC  U 1960 


HEUlOCeNTfflC  CONIC 


RL 

147.29 

LAL 

-.00  LOL 

RP 

107.65 

LAP 

3.30  LOP 

RC 

40.064 

GL 

10.06  GP 

PLANETOCENTRIC  CONK 

C3 

66.402 

VHL 

0.149  OLA 

.37 


LNCH  A7MTH  LNCM  TIME  t- 1 TIME 


4 39  14  3209.^3 

22  26  56  4450.52 


6 13  57  2903.79 

23  34  53  4239.19 

7 SO  43  2601 .00 

0 10  33  4114.60 


90.00 
90.00 

100.00 
100.00 
110.00 
110.00 

OIFFE«NTIAL  COWECTIONS 
TOC  -.0437  TffA-2.0201  TC3  -.1910 

ROE  -.5007  RRA  .2011  RC3  -.0604 

FOE  .6991  FRA  1.2067  FC3  -.2233 

eOE  1.0242  BRA  Z ,0301  0C3  .2003 

LAUNCH  OATE  OEC  11  1960 

HELIOCENTRIC  CONIC 
RL  147.29  L0L  -.00  tOL  79.02 

RP  107.60  UR  3.36  LOP  174.95 

RC  46.039  CL  10.60  OP  .40 

plaictocentric  conic 
C3  61.110  VHL  7.017  Ola  21.12 
LNCH  A7MTN  LNCH  TIME  L-I  TIME 
90.00  4 32  14  3217.99 

90.00  22  35  41  4409.74 

100.00  67  52  2909.66 

100.00  23  42  44  4193.31 

110.00  74615  2601.05 

110.00  0 24  46  4073.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0497  TRA-2.0095  TC3  -.1069 

ROE  -.5496  RRA  .1027  RC3  -.0644 

FOE  .7336  FRA  1.2490  FC3  -.2529 

BOe  1.0120  BRA  2.0170  BC3  .1977 


LAUNCH  DATE  OEC  11  1960 


FlIOHT  time  102.00 
DISTANCE  234.306 

VL  24.632  OAL  11.50  A7l  06.62  HCA  92.60  SNA  111.03 

VP  35.642  GAP  -22.13  A7P  90.16  TAl  159.47  TAP  252.16 

ZAl  50.06  ZAP  9.15  ETS  103.15  ZAE  152.43  ETC  202.53 

RAL  23.05  RAO  6569.3  VEL  13.702  PTH  2.50  VHP  13.755 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-25.97  111.39  274.57  70.29  53243 

0.20  106.50  262.56  62.03  23  41  14 

-27.90  09.37  275.02  79.03  7 2 2l 

10.10  169.41  261.59  61.72  244532 

-33.09  67.43  276.07  00.90  6 34  4 

14.61  157.34  250.95  50.75  1 27  B 

MIO-COURSC  EXECUTION  ACCURACV 
BAU  .1770  9GT  1657.4  SCR  446.3  SC3  94.4 

FAU  .01713  «*T  .0595  -.0570  RTF  -.0565 

BSP  5103  see  1716.5  R23  -.0020  913  -.0565 

FSP  -246  SGI  1657.7  SC2  445.4  THA  .99 


ARRIVAL  DATE  MAR  23  1969 


ECC  .37772  INC  3.3033  V|  30.240 
RCA  69.09  APO  152.97  V2  35.202 
ZAC  95.10  ETC  166.53  ClP  9.14 

OPA  -2.33  RAP  1.95  ECC  2.0920 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2609.2 
3050.5 

2303.0 

3639.2 

2001.1 

3514.7 


-27.32 

4.50 

-29.21 

6.25 

-34.00 

10.37 


102.90 
179.79 
00.79 
162.75 
50 .31 
150.01 


ORBIT  determination  ACCURACV 


heliocentric  conic 


RL 

147.29  LAL 

-.00 

LOL 

79.02 

VL 

25,134 

GAL 

RP 

107. 7J  LAP 

3.32 

LOP 

170.19 

VP 

35 .973 

GAP 

RC 

45.742  GL 

11.15 

CP 

.42 

ZAL 

50.22 

ZAP 

PLANETOCENTRIC  CONK 

C3 

56.200  VHL 

7.503 

OLA 

21.77 

RAL 

23.44 

RAO 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 24  45 

3227.44 

-25.71 

112.66 

90.00 

22  44  29 

4360.13 

5.10 

100.94 

100.00 

6 1 22 

2915.93 

-27.02 

90.24 

100.00 

23  50  34 

4146.00 

7.00 

164.23 

110.00 

7 41  29 

2602.60 

-33.00 

67.56 

110.00 

DIFFERENTIAL 

0 30  52  4032.09 

CORRECTIONS 

1J.67 

152.02 

MiO-i 

flight  time  104.00 
distance  241.106 

VL  24.092  GAL  11.06  AZL  06.63  HCA  95.92  SNA  112.24 

VP  35.014  GAP  -21.07  AZP  90.35  TAL  159.03  TAP  254.95 

ZAL  50.51  ZAP  7.76  ETS  103.05  ZAE  154.50  ETE  204.70 

RAL  23.20  RAO  6569.1  VEL  13.500  PTH  2.47  VHP  13.163 

INJ  UT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
-25.04  112.00  273.47  70,00  5 25  52 

6,76  103.73  261.70  62.44  23  49  10 

-27,91  09.79  273.94  70.02  6 56  21 

0,61  166.02  260.77  61.26  24  52  30 

-33,09  67.49  275.02  SO .07  0 29  37 

13.16  155.07  250.07  50.16  1 32  40 

MIO-COURSC  EXECUTION  ACCURACV 
BAU  .1615  9CT  1722.3  SCR  439.3  SC3  102.6 

FAU  .01765  RRT  .0710  RRT  -.0607  RTF  -.0655 

BSP  5420  SC6  1777.4  R23  -.0030  R13  -.0655 

FSP  -271  SCI  1722.6  SC2  430.2  THA  1.11 


FlICHT  time  106.00 
DISTANCE  247.046 

10.55  AZL  06.63  HCA  99.16  SMA  113.40 

-20.06  AZP  90.54  TAL  150.62  TAP  257.77 

6.36  ETS  104.03  ZAE  156.69  ETE  207.32 

RAO  6569.0  VEL  13.320  PTH  2.44  VHP  12.590 

INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


ST 

747.6  SR 

410.0 

SS 

667.6 

CRT 

.7217  CffS 

.0163 

CST 

.9004 

LSA 

1050.9  MSA 

261.9 

SSA 

16.2 

ELI 

011.0  EL2 

261.0 

alf 

24.33 

> 

1 

DATE 

MAR 

25  1969 

ECC 

.36157  INC 

3.3745 

VI 

30.240 

RCA 

71.66  APO 

152.02 

V2 

35.194 

ZAC 

96.97  ETC 

166.57 

CLP 

7.75 

OPA  -1.55  RAP  3.62  ECC  2.0057 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2610.0 

3009.7 

2309.7 
3593.3 

2001.9 

3473.9 


-27.24 

3.01 

-29.16 

4.71 

-33.99 

0.05 


103.61 
177.05 

01 .22 
160.21 
50.37 

140.62 


CR8IT  DETERMINATION  ACCURACY 


ST 

702.5 

SR 

405.1 

SS 

697.4 

CRT 

.7271 

CRS 

.0206 

CST 

.9005 

LSA 

1093.5 

MSA 

250.6 

SSA 

16.2 

ELI 

042.4 

El2 

250.3 

ALF 

22.90 

ARRIVAL 

OATE 

MAR 

27  1969 

ECC 

.34621 

INC 

3.3656 

VI 

30.240 

RCA 

74.14 

APO 

152.66 

V2 

35.104 

ZAC 

90.74 

ETC 

166.59 

CLP 

6.35 

OPA 

-.77 

RAP 

5.20 

ECC 

I .9264 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

272.29 

260.90 

272.70 

259.94 

273.09 

257.10 


77.70 

62.12 

70.60 

60.00 

00.03 

57.64 


5 10  33 

23  57  9 

6 49  50 

24  59  41 
6 24  52 
1 30  5 


2627.4 

3760.1 

2315.9 

3546.9 
2002,7 

3432.9 


-27.15 

1.41 

-29.11 

3.15 

-33.99 

7.32 


104.29 

174.20 

01.60 

157.65 

50.43 

146.43 


ORBIT  DETERMINATION  ACCURACY 


LAUNCH  OATE  DEC  11  I960 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00 

RP  107.74  lap  3.20 

RC  44.702  GL  11.71  GP 

PLANETOCENTRIC  CONIC 


TC3 

-.1006 

BAU 

.1453 

RC3 

-.0604 

FAU 

.01065 

FC3 

-.2069 

BSP 

5657 

BC3 

.1931 

FSP 

-297 

LOL 

79.02 

VL 

25.361 

LOP 

101.43 

VP 

36.1^ 

GP 

.45 

ZAL 

49.90 

OLA 

22.42 

RAL 

23.55 

GAL 


SCT  1700.4  SCR  431.6  5C3  111.6 

RRT  .0030  RRF  -.0009  RTF  -.0740 
see  1039.0  R23  -.0031  R13  -.0740 
SCI  J700.0  SC2  430.0  THA  1.23 

flight  TIME  100.00 


DISTANCE  254.603 

10.07  AZL  06.64  HCA  102.39  SMA  114.52 
-19.00  AZP  90.72  TAL  150,25  TAP  260,64 
4.96  ETS  106.34  ZAE  150.96  ETE  210.54  ZAC  100.49  ETC  166,60  ClP 


ST 

010.9  SR 

390.0 

SS 

729.0 

CRT 

.7332  CRS 

.0254 

CST 

.9006 

LSA 

1130.4  MSA 

254.6 

SSA 

16.3 

ELI 

074.0  EL2 

253.9 

ALF 

21.56 

ARRIVAL 

DATE 

MAR 

29  1969 

ECC 

.33163  INC 

3.3565 

VI 

30.240 

RCA 

76.54  APO 

152.50 

V2 

35.174 

4.94 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

4 16  44 

3237.77 

-25.56 

113.30 

90.00 

22  53  24 

4309.65 

3.57 

170.10 

100.00 

5 54  26 

2922.72 

-27,73 

90.72 

100.00 

0 2 10 

4099.93 

5.52 

161.62 

110.00 

7 36  25 

2603.66 

-33.07 

67.63 

J 10.00 

0 36  49 

3991.76 

10.17 

150.59 

DIFFERENTIAL 

CORRECTIONS 

HIOh 

RAD  69€0r9  VEL  13.163  PTH  2.40  VHP  12.035  OPA  .01  RAP  6,93  ECC  1.0541 

INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TOE  -.0636  TRA-1.9024  TC3  -.1717  BAU  .1292 
ROE  -.4904  RRA  .1476  RC3  -.0722  FAU  .01954 
FOE  .0123  FRA  1.3442  FC3  -.3260  BSP  5094 
BOE  .9931  BRA  1.9079  BC3  .1063  FSP  -326 


INJ  RT  ASC 
271 .04 
260.17 
271,36 
259.10 
272.70 
256.27 


SCT  1055.5  SCR 


SCI  1055.0  502 


INJ  AZMTH 

77.37 
61.09 

70.37 
60.50 
00.79 
57.19 


10  4] 
A 5 14 
6 43  9 
1 10  30 

0 19  49 

1 43  20 


2637.0 

3709.7 

2322.7 
3499.9 

2003.7 

3391 .0 


-27.04 

-.22 

-29.05 

1,56 

-53.90 

5.77 


105.03 
171 .47 
02.17 
155.07 
50.51 
144.26 


ORBIT  DETERMINATION  ACCURACY 


423.2  SC3  121.4 

ST 

056.5 

SR 

391.9 

SS 

762.7 

.0945  RTF  -.0021 

CRT 

.7401 

CRS 

.0305 

CST 

.9000 

-.0033  R13  -.0021 

LSA 

1105.0 

MSA 

249.9 

SSA 

16.3 

421.0  tHA  1.35 

ELI 

900.6 

El2 

240.5 

alf 

20.29 

401 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  PATE  DEC  U 19M  FLIGHT  TIME  IJO.OO  ARRIVAL  DATE  MAR  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  261,371 

RL  147.29  LAL  -.00  LOL  79.02  VL  25.572  CAL  9.61  A2L  86,65  HCA  105.62  SNA  115,59  ECC  .31730  INC  3.3472  VI  30,248 

RP  107,77  LAP  3.22  LOP  184.67  VP  36.260  GAP  -18.13  A7P  90,90  TAL  157.92  TAP  263,54  RCA  78.86  APO  152.33  V2  35.164 

RC  43.971  CL  12.28  CP  .48  7AL  49.80  7AP  3.54  ETS  189,06  7AC  161 .28  ETE  214.58  7AC  102,23  ETC  166.59  ClP  3.51 

PLANE TOCENTRIC  CONIC 

C3  47.897  VHL  6.921  OlA  23.06  RAL  23,61  RAO  6568-8  VEL  13.010  PTH  2.37  VHP  11.498  OPA  .79  RAP  8.56  ECC  1.7883 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  CAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  C5T  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 8 7 

3249.19 

-25.38 

114.17 

269.72 

77.01 

5 2 17 

2649.2 

-26.92 

105,84 

90.00 

23  2 27 

4258.25 

1.92 

175.23 

299.35 

61.74 

24  13  26 

3658.2 

-1.87 

168.60 

100.00 

5 47  4 

2930.18 

-27.63 

91.26 

270.27 

78.10 

6 35  54 

2330.2 

-28,99 

82.72 

ioo.oo 

0 10  8 

4052.49 

3.93 

199.00 

258.24 

60.34 

1 17  40 

3452.5 

-.05 

152,47 

110.00 

7 31  3 

2604.84 

-33.05 

67.72 

271 .45 

80,74 

8 14  28 

2004.8 

-33,98 

58.60 

110.00 

0 42  38 

3950.59 

8.64 

148.38 

255.34 

56.80 

1 48  28 

3350.6 

4.21 

142.09 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE  -.8711 

TRA 

-1 .9656 

TC3 

-.1599  BAU 

.1133 

SCT 

t9^^.7  SiR 

414.0 

SC3 

132.3 

ST 

895.4  SR 

384.3 

SS 

798.5 

ROE  -,4623 

RRA 

.1311 

RC3 

-.0759  FAU 

.02093 

RRT 

.1140  RRF 

-.1097 

RTF 

-.8896 

CRT 

.7476  CRS 

.8360 

CST 

,9890 

FOE  ,8574 

FRA 

1.3961 

FC3 

-.3711  esp 

6134 

see 

1966.8  R23 

-.0035 

R13 

-.8897 

LSA 

1239.7  MSA 

244.6 

5SA 

16.4 

BOE  ,9862 

BRA 

1.9699  0C3 

.j?7d  rsp 

-359 

SGI 

1923.3  SG2 

411.2 

THA 

1.47 

ELI 

943.8  EL2 

242.2 

ALF 

19.10 

LAUNCH  DATE  DEC  ] 

11  1968 

flight  TIME 

112.00 

ARRIVAL 

DATE 

APR 

2 1969 

HELIOCENTRIC  CONIC  DISTANCE  268.146 


RL  147.29 

LAL  -.00  ta  79.02  VL  25.768 

GAL  9.17  ATt  86.66  HCA  108.85 

SHA  116.62 

ECC  .30471 

INC  3.3376 

VI 

30.248 

RP  107.80 

LAP  5.16 

LOP  187.90 

VP  36.388 

CAP  -17.22  ATP  91.08 

TAL  157.63 

TAP  266.48 

RCA  82 .08 

APO  152.15 

V2 

35.153 

RC  43,319 

CL  12.86 

CP  .52  TAL  49.68 

TAP  2.13  ETS  195.45 

TAE  163.60 

ETE  219,79 

TAC  103,94 

ETC  166.56 

CLP 

2.06 

PLANETOCENTRIC  CONIC 

C3  44.259 

VHL  6.653 

DLA  25.68  RAL  23.61 

RAO  6568.7 

VEL  12.869 

PTH  2.34 

10.979 

OPA  1,56 

RAP  10.16 

ECC 

1 . 7284 

LNCH  ATMTH 

LNCH  TIME 

L-I  TINE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

IMJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 58  53 

3261.96 

-25.18 

115.05 

268.34 

76.61 

4 53  15 

2662.0 

-26.78 

106.75 

90.00 

23  11  45 

4205.83 

.23 

172.31 

258.53 

61.68 

24  21  49 

3605.8 

-3.56 

165.67 

= 

100,00 

5 39  14 

2938.45 

-27.51 

91 .84 

268.93 

77.82 

6 28  12 

2338.5 

-28.91 

83.32 

100.00 

0 18  0 

4004.57 

2.31 

156.36 

257.37 

60.19 

1 24  44 

3404.6 

-1.67 

149,84 

110.00 

7 25  23 

2606.32 

-33,04 

67.83 

270,14 

80.67 

8 8 50 

2006.3 

-33.97 

58,72 

110.00 

0 48  19 

3909.47 

7.10 

146.19 

254.41 

56.47 

1 53  29 

3309.5 

2.64 

139.94 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATJON  ACCURACY 

TDE  -.8768 

TRA-1 .9445 

TC3  -.1429  BAU  .0967 

SCT  1987.6  SGR  404.1  SC3  : 

144.3 

ST  933.4 

SR  376.2 

SS 

836.2 

z 

RTC  -.4351 

RRA  .1152  MC3  -.0792  FAU  .02167 

RRT  , 

.1306  RRF 

.1263  RTF  - 

.8970 

CRT  .7552 

CRS  .8418 

CST 

.9892 

FDE  .9063 

FRA  1.4511 

FC3  -.4238  BSP  6432 

SGB  2028.5  R23  -. 

.0042  RI3  - 

.8970 

LSA  1286.3 

MSA  239.0 

S5A 

16.3 

- 

BOE  .9788 

BRA  1.9479  6C3  .1634 

FSP  -396 

SCI  1988.4  SG2  400.5  THA 

1,59 

ELI  978.5 

EL2  235.2 

ALF 

18.00 

LAUNCH  DATE  I 

DEC  11  1968 

flight  time  114.00 

ARRIVAL  DATE 

APR 

4 2 969 

HELIOCENTRIC  CONIC 

DISTANCE  274.930 

= 

RL  147.29 

LAL  -.00 

La  78.02 

VL  25.951 

GAL  8.75 

ATL  86.67 

HCA  ilZ.OB 

SMA  117.59 

ECC  .29235 

INC  3.3276 

VI 

30,248 

_ 

RP  107.84 

LAP  3.08 

LOP  191 .13 

VP  36.507 

CAP  -16.34 

ATP  91 .25 

TAL  157.39 

TAP  269.46 

RCA  83.22 

APO  151 .97 

V2 

35,241 

RC  42.834 

GL  13.45 

CP  ,56 

TAL  49.61 

TAP  .81 

ETS  224.93 

TAE  165.83 

ETE  226.68 

TAC  105.63 

ETC  166.50 

CLP 

,59 

PLANETOCENTRIC  CONIC 

I. 

C3  40.952 

VHL  6.399 

OLA  24.30 

RAL  23.56  PAD  6568.6 

VEL  12.740 

PTH  2.32 

VHP  10.476 

DPA  2.32 

RAP  11.75 

ECC 

1 .6740 

INCH  ATMTH 

LNCH  TIME 

L-I  TIMF 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90,00 

3 48  57 

3276.37 

-24.95 

116.05 

266.90 

76.16 

4 43  34 

2676.4 

-26.61 

107.77 

90.00 

23  21  15 

4152.27 

-1.50 

169.32 

257*71 

61.72 

24  30  27 

3552.3 

-5.27 

162.67 

100.00 

5 30  54 

2947.68 

-27,37 

^.49 

267.53 

77.50 

6 20  2 

2347,7 

-28.82 

83.99 

100,00 

0 25  55 

3956.19 

,67 

153.70 

256.50 

60.11 

1 31  51 

3356.2 

-3.31 

147.18 

110.00 

7 19  26 

2608.14 

-33.02 

67.97 

268.80 

80.60 

8 2 54 

2008.1 

-33.96 

58,86 

110.00 

0 53  53 

3868.49 

5.55 

144.03 

253.47 

56.22 

1 58  21 

3268.5 

1,08 

137.80 

differential  corrections  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.8865 

TRA 

-1.9248 

TC3  - 

.1261 

BAU 

.0824 

SCT  2057.1  SGR 

393.6 

SG3 

157.6 

ST 

975.6 

SR 

367.6 

SS 

877.1 

ROC 

-.4092 

RRA 

.0999 

RC3  - 

.0822 

FAU 

.02290 

RRT  .1509  RRF 

-.1454 

RTF 

-.9034 

CRT 

.7644 

CRS 

.8481 

CST 

,9895 

FOE 

.9610 

FRA 

1.5110 

FC3  - 

.4841 

BSP 

6655 

see  2094.4  R23 

-.0040 

R13 

-.9034 

LSA 

1342.3 

MSA 

232.5 

SSA 

16.3 

BOE 

.9764 

BRA 

1.9274 

BC3 

.1505 

FSP 

-436 

SCI  2058.0  SG2 

388.9 

THA 

1.72 

ELI 

1017.5 

EL2 

227.2 

ALF 

16,94 

LAUNCH 

DATE  DEC 

11  1968 

flight  time 

116.00 

ARRIVAL 

DATE 

APR 

6 1969 

)CLI0CENTRIC  CONIC  DISTANCE  281.715 

RL  147.29  LAL  -.00  La  79.02  VL  26.121  CAU  8.35  A7L  86.68  HCA  115.30  SMA  118.52  ECC  .28068  INC  3.3172  VI  30.248 

RP  107,87  LAP  3.00  LOP  194.36  VP  36.6J7  GAP  -15.49  ATP  91.42  TAL  157.18  TAP  272.48  RCA  85.26  APO  151.79  V2  35.129 

RC  42.524  CL  14.05  CP  .61  TAL  49.60  TAP  1.09  ETS  327.96  TAE  167,87  ETE  235.95  TAC  107.28  ETC  166.43  CLP  -.91 

PLANETOCENTRIC  CONIC 


C3  37.946 

VHL 

6.160 

OLA  24.91 

RAL  23.46  RAO  6568. 

,5  VEL  12.622  PTH  2.29 

VHP 

9.990 

OPA  3.07 

RAP 

13.30 

tee 

1 ,6245 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

38  14 

3292,79 

-24.68 

117.17 

265.41 

75.66 

4 

33 

7 

2692.8 

- 

26.41 

108.93 

90.00 

23 

31  ID 

4097.34 

-3.27 

166.25 

256.90 

61.86 

24 

39 

27 

3497.3 

-7.01 

159.57 

100.00 

5 

22  4 

2958.01 

-27.22 

93.22 

266.09 

77.14 

6 

11 

22 

2358 .0 

- 

28.72 

84.74 

100,00 

0 

33  57 

3907,35 

-.99 

151 ,02 

255.63 

€0.12 

1 

39 

4 

3307.4 

-4.95 

144.49 

110.00 

7 

13  11 

2610.36 

-32.99 

68.14 

267,41 

80.50 

7 

56 

42 

2010,4 

- 

33.95 

59,03 

110.00 

0 

59  19 

3827.76 

4.01 

141.89 

252.52 

56.02 

2 

3 

7 

3227,8 

-.48 

135.68 

differential  CORRECTIONS 

MID-COURSE  EXECUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.8939 

TRA- 

-1.9007 

TC3  -.1024 

BMJ  .0674 

SGT  2122*9  SGR 

382.5  SC3 

172.4 

ST  1016.5 

SR 

358.4 

SS 

921  ,0 

ROE  -.3843 

RRA 

.0853 

RC3  -.0846  FAU  .02426 

RRT 

.1722  RRF 

-.1667  RTF  - 

.9101 

CRT  ,7736 

CRS 

.8548 

CST 

.9898 

FOE  1.0217 

FRA 

1.5758 

FC3  -.5535 

BSP  6905 

see  2157.1  R23 

-.0050  R13  - 

.910! 

LSA  1399.6 

MSA 

225.9 

SSA 

16.2 

BOE  .9730 

BRA 

1.9026 

0C3  .1328 

FSP  -480 

SGI 

2124.0  SC2 

376.6  THA 

1.B4 

ELI  1055.4 

EL2 

216.7 

ALF 

15,96 

482 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69* 


U4UNCH  DATE  DEC  11  I9€$ 


FUIOHT  TIME  llfi.OO 


arrival  date  APR  8 1969 


HELIOCENTRIC  CONIC 
RL  147,29  LAL  -.00  LOL  79.02 

RP  107.91  LAP  2.90  LOP  197.59 

RC  42.392  CL  14,65  CP  .66 

PlANETOCENTRIC  CONIC 
C3  35.217  VHL  5.934  OLA  25.50  RAL 


DISTANCE  266.500 

VL  26.279  CAL  7.96  A7L  66.69  HCA  116.53  SMA  119.41  ECC  .26970  INC  3.3062  VI  30.246 
VP  36.719  CAP  -14.66  A7P  91.56  TAL  157.02  TAP  275.54  RCA  67.20  APO  151.61  V2  35.117 
7AL  49.63  JAP  2.53  ETS  346.56  7AE  169.53  ETE  246.35  7AC  106.90  ETC  166.34  ClP  -2.44 


23.31  RAO  6566.4 


LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

3 26  36 

3311 .71 

-24.36 

116.46 

90.00 

23  41  36 

4040.70 

*5.06 

163.07 

100.00 

5 12  4B 

2969.62 

-27.04 

94.04 

100.00 

0 42  7 

3656 .03 

-2.66 

146.32 

110.00 

7 6 41 

2613.02 

-32.96 

66.34 

110.00 

1 4 37 

3787.39 

2.47 

139.77 

VEL  12.513  PTN  Z.Z7  VHP 
INJ  RT  ASC  INJ  A7MTH 


9,521  OPA  3.62  RAP  14,62  ECC  1.5796 


differential  CORRECTIONS 
TOE  -.9032  TRA-1,6757  TC3  -.0767 
ROE  -,3606  RRA  .0713  RC3  -.0665 
FOE  1.0669  FRA  1.6461  FC3  -.6339 
BOC  .9725  BRA  1.6771  BC3  .1156 

LAUNCH  DATE  DEC  11  1966 


263.66 

256.10 

264.61 

254.76 

265.99 

251.57 


75.09 

62.11 

76.75 

60.21 

60.36 

55.90 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

4 21  46 

2711.7 

-26.17 

110,26 

24  46  57 

3440.7 

-6.76 

156.34 

6 2 12 

2369.6 

-26.60 

65.56 

1 46  25 

3256 .0 

-6.60 

141  .75 

7 50  14 

2013.0 

-33.94 

59.24 

2 7 45 

3167.4 

-2.02 

133.57 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .0544  SCT  2169.7  SCR  370.9  SC3  166.7 

FAU  .02579  RRT  .1970  RRF  -.1907  RTF  -.9160 

BSP  7136  see  2220.9  R23  -.0055  R13  -.9160 

FSP  -529  901  2190.9  SC2  363.4  THA  1.96 

flight  time  120.00 


ORBIT  DETERMINATION  ACCURACV 
ST  1059.6  SR  346.9  SS  966.0 


CRT  .7640  CRS 
LSA  1460.6  MSA 
ELI  1095.7  EL2 


,6616  CST 
216.7  55A 
209.5  AlF 


.9902 

16.2 

15.04 


arrival  date  APR  10  1969 


HELIOCENTRIC  CCNIC 


RL 

147.29 

LAL 

-.00  LOL 

79.02  VL 

26.426 

CAL 

RP 

107.95 

LAP 

2.60  LOP  200.61 

VP 

36.612  CAP 

RC 

42.44B 

CL 

15.25  CP 

.72 

JAL 

49.72 

JAP 

PLANETOCENTRIC  CONIC 

C3 

32.741 

VHL 

5.722  OLA 

26.06 

RAL 

23.11 

RAO 

DISTANCE  295.261 

7.62  AZL  66.71  HCA  121.75  SMA  I2D.24 
13.66  AJF  91.73  TAL  156.69  TAP  276.64 
4.06  ETS  351.59  JAE  170.60  ETE  264.12 


ECC  .25936  INC  3.2945  VI  30.246 
RCA  69.06  APO  151.43  V2  35.105 
7AC  110.46  ETC  166.23  CLP  -4,0l 


2.24  VHP  9.067  OPA  4.55  RAP  16.30  ECC  1.5366 


LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

3 13  52 

3333.62 

-23.96 

119.96 

262.26 

74.44 

4 9 26 

2733.6 

-25.67 

121.61 

90,00 

23  52  45 

3961.60 

-6.95 

159.75 

255.33 

62.46 

24  59  7 

3361.6 

-10.56 

152,96 

100.00 

5 2 47 

2962.66 

-26.63 

94.96 

263.09 

76.31 

5 52  30 

2362.7 

-26.45 

66.53 

100.00 

0 50  27 

3606.17 

-4,34 

145.57 

253.90 

60.40 

1 53  56 

3206.2 

-6.25 

136.97 

110.00 

6 59  56 

2616.12 

-32.93 

66.57 

264.55 

60.25 

7 43  52 

2016.1 

-33.92 

59.46 

110.00 

1 9 47 

3747.50 

.94 

137.69 

250.62 

55.63 

2 12  15 

3147.5 

-3.55 

131  .46 

differential  CORRECTIONS 
TDE  -.9124  TRA-J.6490  TC3 
ROE  -.3360  RRA  .0576  RC3 
FOE  1.1634  FRA  1.7226  FC3 
60E  .9730  BRA  1 .6499  BC3 


MIO-COURSE  E«CUTION  ACCURACV 


ORBIT  determination  ACCURACY 


-.0469 

BAU 

.0435 

SCT  2255.4  SCR  356.6  SC3  207.0 

ST 

1103.2 

SR 

339.0 

SS 

1016.3 

-.0675 

FAU  .02750 

RRT  .2245  RRF  -.2176  RTF  -.9215 

CRT 

.7946 

CRS 

.6693 

CST 

.9906 

-.7271 

BSP 

7370 

see  2263.6  R23  -.0059  R13  -.9215 

LSA 

1524.5 

MSA 

211.3 

SSA 

16.1 

.0993 

FSP 

-565 

SGI  2256.9  SC2  349.4  THA  2.10 

ELI 

1136.7 

EL2 

199.7 

ALF 

14.17 

LAUNCH  DATE  DEC  11  1966 


flight  time  122.00 


ARRIVAL  date  APR  12  1969 


HELIOCENTRIC  CONIC 


RL 

147.29 

LAL 

-.00 

La 

ftp 

107.99 

LAP 

2.69 

LOP 

RC 

42.671 

CL 

15.65 

CP 

PLANETOCENTRIC  CONIC 

C3 

30.495 

VHL 

5.522 

DLA 

DISTANCE  302.056 

79.02  VL  26.562  CAL  7.27  A7L  66.72  HCA  124.96  SMA  121.03  ECC  .24970  INC  3.2620  VI  30.246 

204,03  VP  36.698  CAP  -13.09  A7P  91 .66  TAL  156.60  TAP  261 .77  RCA  90.61  APO  151.26  V2  35.092 

7AL  49.64  JAP  5.66  ETS  353.66  JAE  170.90  ETE  261  .81  JAC  112.00  ETC  166,10  CLP  -5.63 


.79 

26.64  RAL  22.67  RAO  6566.2  VEL  12.323  PTH  2,22  VHP  6.629 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

90.00 

2 59  43 

3360.20 

-23.47 

121.74 

260.60 

73.66 

3 55  44 

90.00 

0 6 54 

3919.67 

-8.89 

156.21 

254.60 

63.00 

1 14  14 

100.00 

4 52  16 

2997.36 

-26.59 

95,96 

261.54 

75.62 

5 42  13 

100.00 

0 59  3 

3757.72 

-6.03 

142.76 

253.05 

60.67 

2 1 41 

110.00 

6 52  59 

2619.65 

-32.66 

€6.64 

263.09 

60.09 

7 36  39 

110.00 

1 14  49 

3706.22 

-.56 

135.64 

249.66 

55.62 

2 16  37 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9217  TRA-1.6205  TC3  -.0134 
ROE  -.3167  RRA  .0449  RC3  -.0677 
FOE  1.2466  FRA  1 .6065  FC3  -.6345 
BOE  .9745  BRA  1.6210  BC3  .0667 

LAUNCH  DATE  DEC  11  1966 


MID-COURSE  EXECUTION  ACCURACV 
BAU  .0362  SCT  2319.5  SCR  346.5  SC3  227,3 

FAU  .02940  RRT  .2557  RRF  -.2464  RTF  -.9267 

BSP  7569  see  2345.3  R23  -.0067  R|3  -.9266 

FSP  -646  SCI  2321.3  SC2  334.7  THA  2.23 

flight  time  124.00 


OPA  5.27  RAP  17,75  ECC  1.5019 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 

2760.2  -25.46  113.65 

3319.7  -12.44  149.34 

2397.4  -26.26  67,59 

3157.7  -9.69  136.12 

2019.7  -33.90  59.75 

3106.2  -5,04  129.42 

ORBIT  determination  ACCURACV 

ST  1147.3  ^ 326.9  SS  1072.6 

CRT  .6062  CRS  .6771  CST  .9910 

LSA  1591.6  HSA  203.6  SSA  15.9 

ELI  1176.4  El2  169.5  ALF  13.37 

ARRIVAL  DATE  APR  14  1969 


HELIOCENTRIC  CONIC 


RL 

147.29 

LAL 

-.00 

La 

79.02 

VL 

26.666 

CAL 

6.95 

RP 

106.03 

LAP 

2.57 

LOP  207,25 

VP 

36.976 

CAP 

-12.35 

RC 

43.076 

CL 

16.45 

CP 

.67 

JAL 

50.02 

JAP 

7.34 

PLANETOCENTRIC  CONIC 

C3 

26.459 

VHL 

5.335 

DLA 

27.16  RAL 

22.59 

RAO  6566.1 

DISTANCE  306.624 

66,73  HCA  126.16  SMA  121.76  ECC  .24063  INC 
92.02  TAL  156.75  TAP  264.93  RCA 


3.2664  VI 
92.47  APO  151.06  V2 


30.246 

35.060 


VEL  12.241  PTH  2.20  VHP  6.206  OPA  5.97  RAP  19.14  ECC  1,4664 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 43  34 

3392.66 

-22.63 

123.92 

256.67 

7B.77 

3 40  7 

2792.9 

-24.97 

115.90 

0 22  46 

3652.40 

-10,94 

152.34 

253,92 

63. 7B 

1 27  1 

3252.4 

-14.36 

145.36 

4 41  6 

3013.96 

-26.31 

97.13 

259.97 

75.26 

5 3]  20 

2414.0 

-26.06 

66.76 

1 7 57 

3706.53 

-7.73 

139.93 

252.22 

61.03 

2 9 44 

3106.5 

-11.53 

133.21 

6 45  52 

2623.56 

-32.64 

^.14 

261 .62 

79.92 

7 29  35 

2023.6 

-33.66 

60.06 

1 19  41 

3669.70 

-2.03 

153.63 

246.71 

55.67 

2 20  51 

3069.7 

-6.50 

127.39 

LNCH  AJMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE  -.9307  TRA-1,7901  TC3  .0239 
ROE  -.2965  RRA  .0325  RC3  -.0666 
FOE  1.3396  FRA  J .6966  FC3  -.9590 
BOE  .9766  BRA  1.7904  6C3  .0900 


BAU  .0542 
FAU  .03153 
BSP  7796 
FSP  -714 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  2361.3  SCR  333.9  SC3  250.0 
RRT  ,2906  RRF  -.2632  RTF  -.9315 
see  2404.6  R23  -.0077  RJ3  -.9316 
SCI  2363.3  SC2  319.2  THA  2.36 


ORBIT  determination  ACCURACY 
ST  1191.5  SR 
CRT  .6163  CRS 
LSA  1661.6  MSA 
ELI  1220.3  EL2 


316.7 

SS 

1131 ,0 

.6654 

CST 

.9914 

195.9 

SSA 

15.7 

176.6 

ALF 

12.62 

463 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968  69) 


1.AUNCH  OATC  OtC  U 196a  FlICHT  TJHC  126,00  AfffflVAL  04TE  APR  16  1969 

NCtlOCEWTRIC  CONIC  OISUNCC  315.581 

fft  147.29  LAL  -.00  tot  79.02  Vt  26.804  CAt  6.65  A2t  86.75  NCA  131.39  SMA  122.48  ECC  .23216  INC  5.2537  vj  30.248 

ffP  108.07  LAP  2.44  LOP  210.46  VP  37.048  CAP  -11.63  A7P  92.15  Tal  156,74  TAP  288.13  PCA  94,04  APO  150.91  v^  35.067 

PC  43.658  CL  17.03  CP  .96  2At  50.22  7AP  9.07  £TS  355.91  7A£  169.36  ETE  312.26  7AC  114.88  ETC  165.76  CtP  -9.02 

PLANE TOCENTRIC  CONIC 

C3  26.615  >WL  5.159  OLA  27.70  PAL  22.27  RAO  6568.1  VEL  12.165  PTM  2.18  VHP  7.798  OPA  6.66  RAP  20.47  ECC  1 ,4380 


LNCH  AJMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

> JNJ  RT  ASC  INJ  AJMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

23  58 

5436.57 

-21.92 

126.80 

257.02 

71.61 

3 21 

15 

2836.6 

- 

24.23 

118.89 

90.00 

0 

39  52 

3775.36 

-13.22 

147.83 

253.37 

64.73 

1 42 

47 

3175.4 

- 

16.52 

140.71 

100.00 

4 

29  14 

3032.77 

-25.98 

98.43 

258.37 

74.67 

5 19 

46 

2432.8 

- 

27.83 

90.12 

100.00 

1 

17  J7 

3654.39 

-9.43 

137,00 

251.41 

61.50 

2 18 

12 

3054.4 

- 

13.17 

130.20 

110.00 

6 

38  37 

2627.83 

-32.79 

69.46 

260.14 

79.74 

7 22 

25 

2027,8 

- 

33.85 

€0.39 

110.00 

1 

24  23 

3632.10 

-3.46 

131.67 

247.77 

55.97 

2 24 

55 

3032.1 

-7.91 

125.40 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.9365 

TRA> 

1.7551 

TC3  .0691 

BAU  .0388 

SCT  2435.9  SCR 

321.3  SC3  i 

?75.3 

ST 

1232.1 

SR 

308.2 

SS 

M92.4 

ROE  -.2774 

RRA 

.0205 

BC3  -.094J  FM)  .03399 

RRT 

•3292  RRF 

-.3220  RTF  - 

.9563 

CRT  .8305 

CRS 

.8939 

CST 

.9918 

FOE  1.4422 

FRA 

1 .9987  FC3-1 .1056  BSP  8059 

SCB  2457.0  R23 

-.0095  R13  - 

.9363 

L&A 

i 1731.8 

MSA 

188.3 

SSA 

15.4 

BOE  .9768 

BRA 

1.7553  6C3  .1091 

FSP  -794 

SCI 

2438.2  SC2 

303.0  THA 

2.53 

ELI 

1258.9 

EL2 

168. 1 

ALF 

11,95 

LAUNCH  DATE  OEC  II  1968  FLIGHT  TIME  128.00  ARRIVAL  OATE  APR  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  322.327 

RL  147.29  LAL  -.00  LOL  79.02  VL  26.912  CAL  6.36  A7t  86.76  HCA  134.61  SNA  123.13  ECC  .22427  INC  3.2374  Vl  30.248 

RP  108.11  LAP  2,30  LOP  213.67  VP  37.113  CAP  -10.93  ATP  92.27  TAL  156.76  TAP  291.36  RCA  95.52  APO  150.75  V2  35.053 

RC  44.403  CL  17.60  CP  1.07  7AL  50.46  JAP  10.85  ETS  356.4J  7AE  167,99  ETE  322.65  7AC  116.22  ETC  165.57  CLP  -10.80 

PLANE  TOCENTRIC  CONIC 

C3  24.946  VML  4.995  OLA  28.18  RAL  21.92  RAO  6568.0  VEL  12.096  PTH  2.17  WP  7.404  OPA  7.34  RAP  21.74  ECC  1.4105 


LNCH  AJMTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

54  34 

3511.95 

-20.22 

131 .«7 

254.84 

69.74 

2 53  6 

2912.0 

-22.79 

123.95 

90.00 

1 

6 28 

3667.96 

-16.24 

141.40 

253.16 

66.48 

2 7 38 

3068.0 

-19.29 

134.04 

100.00 

4 

16  32 

3054.20 

-25.59 

99.90 

256.74 

73.99 

5 7 26 

2454.2 

-27.53 

91  .64 

100.00 

1 

27  11 

3600.94 

-11.15 

133.96 

250.63 

62.09 

2 27  12 

3000.9 

-14.80 

127.07 

110.00 

6 

31  20 

2632.29 

-32.73 

69.90 

258.67 

79.55 

7 15  12 

2032.3 

-33.83 

60.73 

110.00 

1 

28  53 

3595.62 

-4.85 

1W.T6 

246,83 

56.12 

2 28  48 

2995.6 

-9.27 

123.45 

OIFFERENTJAL  corrections  NIO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINATION  ACCURACY 

TOE  -.9445  TRA-1.7214  TC3  .1131  6AU  .0464  SCT  2491.2  SCR  309.0  SC3  303.8  ST  1275.1  SR  298.0  SS  1260.0 

ROE  -.2598  RRA  .0088  RC3  -.0808  FAU  .03666  RRT  .5744  RRF  -.3672  RTF  -.9404  CRT  .8436  CRS  .9029  CST  .9923 

FOE  1.5589  FRA  2. 1116  FC3-1 .2721  BSP  8232  SC6  2510.3  R23  -.0112  R13  -.9405  LSA  1808.1  MSA  180.6  5SA  15.0 

BOe  .9796  BRA  J .7214  BC3  .1391  FSP  -8B0  SCI  2493.9  SC2  286.2  THA  2.69  CLl  1300.0  EL2  157.0  ALF  11.32 


LAUNCH  OATE  OEC  11  1968  FLIGHT  TIME  130.00  ARRIVAL  DATE  APR  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  329.059 


RL  147, ?9 

LAL 

-.00 

ta  79 .02 

VL  27.011 

CAL  6.09 

AJL  86.78 

HCA 

137.81 

SMA 

123.75 

ECC  .21693 

INC  3.2192 

Vl  30.248 

RP  108.15 

LAP 

2.16 

LOP  216.88 

VP  37.173 

GAP  -10.25 

AJP  92.39 

tal 

156.80 

TAP 

294.62 

RCA  96.90 

APO  150.59 

V2  35.040 

RC  45.309  CL  18.15 
PLANETOCENTRIC  CONIC 

GP  1.20  JAL  50.73 

JAP  12.72 

ETS  356.74 

JAE 

166.50 

ETE 

330.43 

JAC  117.47 

ETC  165.34 

CLP  -12.66 

C3  23.435 

VHL 

4.841 

OLA  28.64 

RAL  21.54 

RAO  6568.0 

VEL  12.034 

PTH 

2.15 

VHP 

7.025 

OPA  8 ,00 

RAP  22.93 

ECC  1.3857 

LNCH  A7MTH 

LNCH  TINE 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

85.50 

0 

51  34 

3695.95 

-18.90 

144.61 

252.75 

68.07 

1 

53  10 

3095.9 

-21. 7l 

137.04 

94.50 

2 

6 29 

3453.33 

-18.88 

126.84 

252.74 

68.06 

3 

4 2 

285373 

-21.70 

M9.27 

100.00 

' 4 

2 51 

3078.94 

-25,11 

101.59 

255.10 

73.23 

4 

54  10 

2478.9 

-27.17 

93.39 

ido.oo 

1 

37  53 

3545.57 

-1Z.90 

130.78 

249.90 

62.80 

2 

36  58 

2945.6 

-16.44 

123.78 

MO. 00 

6 

24  5 

2636.79 

-32.68 

70.14 

257.21 

79.36 

7 

8 1 

2036.8 

-33.80 

61  .08 

MO. 00 

I 

33  8 

3560.49 

-6.18 

127.90 

245.90 

56.31 

2 

32  29 

2960.5 

-10.57 

121 .56 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.9507  TRA-1.6855  TC3  .1609  BAU  .0557  SCT  254|,1  SCR  297.2  SC3  335.8  ST  1315.7  SR  288.1  SS  1332.2 

ROE  -.2434  RRA  -.0028  RC3  -.0755  FAU  .03968  RRT  .4253  RRF  -.4184  RTF  -.9443  CRT  ,8572  CRS  .9122  CST  .9927 

FOE  1.6890  FRA  2.2368  FC3-1 .4658  BSP  8405  SCB  2558.4  R23  -.0135  R13  -.9444  LSA  1886.4  MSA  J73.J  SSA  14.6 

BOE  .9814  BRA  1.6855  BC3  .1778  FSP  -978  SCI  2544.3  SC2  268.6  THA  2.88  ELI  1339.0  El2  145.8  AlF  10.76 

LAUNCH  OATE  DEC  11  1968  FLICHT  TIME  132.00  ARRIVAL  DATE  APR  22  1969 

heliocentric  CONIC  DISTANCE  335.777 

RL  147.29  LAL  -.00  La  79.02  VL  27.102  CAL  5.84  AJl  86.80  HCA  141.02  SNA  124,32  ECC  .21012  INC  3.1986  VI  30.248 

RP  108.19  LAP  2.01  LOP  220.09  VP  37.226  CAP  -9.60  AJP  92.49  TAL  156.88  TAP  297.90  RCA  98.20  APO  150.44  V2  35.027 

RC  46.364  CL  18.68  CP  1.36  JAL  51.02  JAP  14.67  ETS  356.93  JAC  165.05  ETE  336.36  JAC  118.63  ETC  165.10  CLP  -14.61 

planetocentric  conic 

C3  22.069  VHL  4.698  OlA  29,07  RAL  21.15  RAO  6567.9  VEL  11.977  PTH  2.13  VHP  6.660  OPA  8.65  RAP  24.04  ECC  1 .3632 


LNCH  AJHTH 

LNCH  time 

t-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

83.16 

0 30  54 

3742.88 

-19.54 

148.33 

251 .49 

68.04 

1 33 

17 

3142.9 

-22.35 

140.73 

96.84 

2 23  59 

3377.18 

-19.52 

121.51 

251 .49 

68.03 

3 20 

16 

2777.2 

-22.34 

113.91 

100.00 

3 47  48 

3108.21 

-24.52 

103.56 

253.43 

72.35 

4 39 

36 

2508.2 

-26.70 

95.44 

100.00 

1 49  46 

3487.09 

-14.69 

127,36 

249.22 

63.67 

2 47 

53 

2887.1 

-18.11 

120.24 

MO.OO 

6 16  56 

2641.07 

-32.62 

70.46 

255.77 

79.17 

7 0 

59 

2141. 1 

-33.77 

61  .41 

110.00 

1 37  6 

3526.99 

-7.44 

126.13 

244 .9B 

56.54 

2 35 

53 

2927.0 

-11.79 

119.74 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOC  -.9527 

TB4-I .6450 

TC3  .2153  BAU  .0666 

scr  zsao.T  scr 

286.3  SC3 

371.7 

ST  1350.7 

SR 

278.5 

SS 

1408.3 

ROE  -.2283 

RRA  >.0142 

RC3  '.0600 

FAU  .04317 

RRT 

.4817  RRF 

-.4759  RTF  - 

.9480 

CRT  .8709 

CRS 

.9219 

CST 

.9931 

FOE  1.8332 

FRA  2.3745  FC3-1 .6934 

BSP  8612 

SCB  2596.6  R23 

-.0171  RI3  - 

.9481 

LSA  1964.1 

MSA 

166.0 

SSA 

14.1 

BOE  .9797 

BRA  1.6451 

0C3  .2258  FSP  -1091 

SCI 

2584.4  SC2 

250.6  THA 

3.09 

ELI  1372.5 

El2 

134.7 

ALF 

10.28 

484 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


launch  date  Otc  II  19€fl  rtl&HT  TIME  134.00  ARRIVAL  CATE  APR  24  J969 

HELIOCENTRIC  CONIC  DISTANCE  342,47f» 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.185  GAL  5.60  A7L  86.82  HCA  144.23  SMA  124.85  ECC  .20383  INC  3.1750  VI  30.248 

RP  108.23  LAP  1.86  LOP  223.29  VP  37.275  CAP  -8.96  A7P  92.58  TA4.  156.98  TAP  301.20  RCA  99.40  APO  150.30  V2  35.013 

RC  47.558  GL  19.17  CP  1 .55  7AL  51.32  7AP  16.71  ETS  357 .02  7AE  163.71  ETE  341  .03  7AC  119.69  ETC  164.83  CLP  -16.64 
PLANE TOCENTRIC  CONIC 

C3  20.833  VHL  4,564  OLA  29.45  RAL  20.75  RAO  6567.8  VEL  11.925  PTH  2.12  VHP  6.310  OPA  9.28  RAP  25.05  ECC  1.3429 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TJME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

81.57 

0 

16  40 

3769.59 

-20.14 

150.56 

250.26 

68.05 

1 19 

29 

3169.6 

-22.94 

142.92 

98.43 

2 

35  0 

3322,70 

-20.12 

117.74 

250.25 

68.04 

3 30 

23 

2722.7 

-22.93 

110.11 

100.00 

3 

30  33 

3144.90 

-23.74 

106.01 

251.70 

71 .28 

4 22 

57 

2544.9 

-26.08 

97.99 

100.00 

2 

3 48 

3422.62 

-16.60 

123.53 

2A8.63 

64.78 

3 0 

51 

2822.6 

-19.86 

116.25 

no.oo 

6 

10  9 

2644 .81 

-32.57 

70.74 

254.35 

79.01 

6 54 

14 

2044.8 

-33.75 

61.70 

110.00 

1 

40  41 

3495.48 

-8.62 

124.45 

244 .07 

56.79 

2 38 

56 

2895.5 

-12.93 

US.Oi 

differential  CORRECTIONS 

MID-COURSE  EttCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.9553 

TRA- 

1.6056 

TC3  .2655 

BAU  .0757 

SCT  2618.0  SCR 

277.3  SC3 

4)2.4 

ST 

1385. 7 

SR  269.8 

SS 

1491.7 

ROE  -.2148 

RRA 

-.0259 

RC3  -.0585 

FAU  .04697 

RRT 

.5463  RRF 

-.5415  RTF  - 

.9512 

CRT  .8854 

CRS  ,9319 

CST 

.9935 

FOE  1.9971 

FRA 

2.5316 

FC3-1.9519 

BSP  8722 

see  2632.6  R23 

-.0212  R13  - 

.9513 

LSA  2047.6 

MSA  159.1 

SSA 

13.4 

BOE  .9791 

BRA 

1.6058 

BC3  .2718 

FSP  -1214 

SCI 

2622.4  SC2 

231.9  THA 

3.34 

EL) 

1406.3 

EL2  123,6 

ALF 

9.86 

LAUNCH  DATE  DEC  11  1968  FLIGHT  TIME  136.00  ARRIVAL  DATE  APR  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  349.163 

RL  147,29  LAL  -.00  LOL  79.02  VL  27.262  CAL  5.38  A7L  86.85  HCA  147,43  SNA  125.34  ECC  .19802  INC  3.1474  VI  30.248 

RP  108.27  LAP  1.69  LOP  226.49  VP  37.318  CAP  -8.34  ATP  92.65  TAL  157.10  TAP  304.53  RCA  100.52  APO  150.16  V2  35.000 

RC  48.883  CL  19.61  CP  1.78  7AL  5J  ,63  TAP  18.87  £TS  357.01  7A£  162.56  ETE  344.86  7AC  120.63  ETC  164.53  CLP  -18.79 

PLANE  TOCENTRIC  CONIC 


C3  19.714 

VHL 

4 

.440 

OLA  29.78 

RAL  20.34 

RAD  6567,8 

VEL  11,878 

PTH  2.J1 

VHP  5.974 

OPA  9.92  RAP  25.94 

ECC  1.3244 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

80.38 

0 

5 

50 

3785.90 

-20.69 

152.01 

249.06 

68.09 

1 8 56 

3185.9 

-23.48 

144.33 

99.62 

2 

42 

36 

3280.04 

-20.68 

114.82 

249.05 

68.08 

3 37  16 

2680.0 

-23.47 

107.14 

100.00 

3 

7 

27 

3200.64 

-22.48 

109.67 

249.80 

69.76 

4 0 47 

2600.6 

-25.03 

101 .80 

100.00 

2 

23 

40 

3340.53 

-18.91 

118.53 

248.27 

66.41 

3 19  20 

2740.5 

-21.94 

111 .04 

110.00 

6 

3 

49 

2647.53 

-32.54 

70.94 

252.98 

78.90 

6 47  56 

2047.5 

-33.73 

61  .91 

110.00 

1 

43 

47 

3466.41 

-9.70 

122.89 

243.17 

57.06 

2 41  33 

2866.4 

-13.97 

116.40 

differential  CORRECTIONS  MID-COURSE  EtfCUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.9513  TRA-J.5605  TC3  .3227  6AU  .0859  SCT  2640.5  SCR  270.8  S63  457.9  ST  14J1.3  SR  262.2  SS  1578.5 

ROE  -.2028  RRA  -.0379  RC3  -.0460  FAU  .05140  RRT  .6158  RRF  -.6133  RTF  -.9543  CRT  .8998  CRS  .9421  CST  .9938 

FOE  2.1774  FRA  2.7048  FC3-2.2575  BSP  8888  SOB  2654.4  R23  -.0276  RJ3  -.9545  LSA  2128.1  MSA  152.6  SSA  12.7 

BOE  .9727  BRA  1.5610  BC3  .3260  FSP  -1359  SOI  2645.8  S02  212.9  THA  3.64  ELI  1431.0  El2  112.8  ALF  9.55 


LAUNCH  DATE  DEC  11  1968  FLIGHT  TIME  138.00  ARRIVAL  DATE  APR  28  1969 

HELIOCENTRIC  CONIC  DISTANCE  355.829 

RL  147.29  LAL  -.00  La  79.02  VL  27.332  CAL  5.18  A7L  86.89  HCA  150.63  SMA  125.79  ECC  .19268  INC  3.1146  VI  30.248 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.357  CAP  -7.75  ATP  92,71  TAL  157.23  TAP  307.86  RCA  101.56  APO  150.03  V2  34.987 

RC  50.327  GL  20.00  CP  2.08  TAL  51.94  TAP  21.15  ETS  356.91  TAE  161.63  ETE  348.16  TAC  121.42  ETC  164.20  CLP  -21  .06 

planetocentric  conic 

C3  18.699  VHL  4.324  OlA  30.05  RAL  19.94  RAO  6567.8  VEL  11.836  PTH  2.10  VHP  5.651  OPA  10.55  RAP  26.69  ECC  1 .3077 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.49 

23  53  32 

3795.09 

-21.19 

152.91 

247.90 

68.17 

24  56  47 

3195.1 

-23.96 

145.20 

100.51 

2 47  48 

3245.89 

-21.18 

112.49 

247.89 

68.16 

3 41  54 

2645.9 

-23.95 

104.79 

79.49 

23  53  32 

3795.09 

-21.19 

152.91 

247.90 

68.17 

24  56  47 

3195.1 

-23.96 

145 .20 

100.51 

2 47  48 

3245.89 

-21.18 

112.49 

247.89 

68.16 

3 4]  54 

2645.9 

-23.95 

104.79 

110.00 

5 58  11 

2648.57 

-32.52 

71 ,02 

251 .65 

78,85 

.6  42  20 

2048.6 

-33.72 

61  .99 

110.00 

1 46  15 

3440.41 

-10.66 

121.49 

242.27 

57.33 

2 43  35 

2840 .4 

-14.89 

114.95 

differential  corrections  mio-course  execution  accuracv  orbit  determination  ACCURACV 


TOE 

-.9436 

TRA- 

■1.5136 

TC3  .3780 

BAU 

.0948 

SCT  2653.0  SCR  268.2 

SC3 

509.2 

ST 

1430.6 

SR 

256.4 

SS 

1670.4 

ROE 

-.1927 

RR4 

-.0509 

RC3  -.0301 

FAU 

.05640 

RRT 

.6902  RRF  -.6903 

RTF 

-.9570 

CRT 

.9146 

CRS 

.9525 

CST 

.9942 

FOE 

2.3778 

FRA 

2.9002 

FC3-2.6113 

BSP 

9008 

SC6 

2666.6  R23  -.0363 

R13 

-.9572 

LSA 

2209.3 

MSA 

146.6 

SSA 

11  .8 

BOE 

.9631 

BRA 

1.5145 

BC3  .3792  FSP 

-1523 

SCI 

2659.5  SC2  193.6 

THA 

4.01 

ELI 

1449.8 

El2 

102.3 

ALF 

9.36 

launch  date  dec  11  1968  FLIGHT  TIME  140.00  ARRIVAL  DATE  APR  30  1 969 

HELIOCENTRIC  CONIC  DISTANCE  362.475 

RL  147.29  LAL  - .00  ta  79.02  VL  27,396  CAL  4,99  ATL  86.93  HCA  153.82  SMA  126.21  ECC  .18779  INC  3,0745  VI  30.248 

RP  108.36  LAP  1.36  LOP  232.88  VP  37.391  CAP  -7.17  ATP  92.76  TAL  157.38  TAP  311.21  RCA  102.51  APO  149.91  V2  34.974 

RC  51.881  CL  20.31  CP  2.45  TAl  52.24  TAP  23.58  ETS  356,70  TAE  160.95  ETE  351.18  TAC  122.06  ETC  163.83  CLP  -23.46 

PLANETOCENTRIC  CONIC 

C3  17.777  VHL  4.216  OlA  30.26  RAL  19.57  RAO  6567,7  VEL  11,797  PTH  2,09  WP  5.343  OPA  11 .20  R^P  27.28  ECC  1.2926 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

“INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

78.87 

23 

47  26 

3797.96 

-21 .63 

153.31 

246.78 

68.31 

24  90 

44 

3198.0 

-24.38 

145.56 

101  .13 

2 

50  56 

3219.37 

-21 .61 

110.70 

246.78 

68.29 

3 44 

35 

2619.4 

-24.37 

102,96 

78.87 

23 

47  26 

3797.96 

-21.63 

153.31 

246.78 

68.31 

24  50 

44 

3198.0 

-24.38 

149.56 

101.13 

2 

50  56 

3219.37 

-21 .6) 

110.70 

246.78 

68.29 

3 44 

35 

2619.4 

-24.37 

102.96 

110.00 

5 

53  37 

2647.02 

-32.55 

70.91 

250.38 

78.92 

6 37 

44 

2047.0 

-33.73 

61  .87 

110.00 

1 

47  51 

3418.30 

-n.47 

120.29 

241.38 

57.58 

2 44 

50 

2818.3 

-15.67 

113.70 

IIFFERGNTIAI 

, CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.9246 

TRA- 

-1.4580 

TC3  .4448 

BAU  .1097 

SCT  2642.1  SCR 

271.1  SC3 

566.3 

ST  1432.6 

SR 

252.8 

SS 

1762.2 

ROE  -.1847 

RRA 

-.0650 

RC3  -.0093 

FAU  .06238 

RRT 

.7637  RRF 

-.768)  RTF  - 

.9598 

CRT  .9289 

CRS 

.9626 

CST 

.9943 

FOE  2.5918 

FRA 

3.1136 

FC3-3.0377 

BSP  9228 

see  2656.0  R23 

-.0494  RI3  - 

.960i 

LSA  2280.7 

MSA 

141  .4 

SSA 

10.8 

BOE  .9428 

BRA 

1 .4594 

BC3  .4449 

FSP  -1723 

SCI 

2650.2  SC2 

174.5  THA 

4.50 

EL)  1451.8 

EL2 

92.4 

ALF 

9.35 

485 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  i 


LAUNCH  DATE  DEC  II  1968  FlIOHT  TIME  142.00  ARRIVAL  CATE  MAV  2 1969 

heliocentric  conic  distance  369.086 

RL  U7. 29  LAL  -.00  LOL  T9. 02  VL  27.453  CAL  4.82  A7l  86.98  HCA  157.02  SNA  126.59  ECC  .18330  INC  3.0243  Vl  30.2  4 8 

HP  108.40  LAP  1.18  LOP  236.07  VP  37.421  CAP  -6.60  A7P  92. M TAL  157.56  TAP  314.57  RCA  103.39  APO  149.80  V2  34.961 

RC  53.536  CL  20.54  CP  2.93  7AL  52.53  7AP  26.18  ETS  356.36  7AE  160.56  ETE  354.15  7AC  122.50  ETC  163.41  ClP  -26.03 

planetocentric  conic 

C3  16.922  VHL  4.114  DLA  30.37  PAL  19.21  RAO  6567.7  VEL  I1.T60  PTH  2.08  VHP  5.048  OPA  11.89  RAP  27.68  ECC  1 .2785 


LNCH  A7MTH 

LHCH  TIHE 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

f>0  CST  TIM 

INJ  7 UT 

INJ  7 LONG 

70.54 

73  43  35 

3794.77 

-71.99 

153.19 

745.60 

60.51 

74  46  49 

3194.3 

-74.71 

145.41 

10]  .46 

2 51  56 

3700.75 

-71.97 

109.43 

745.67 

60.49 

3 45  17 

7600.7 

-74.70 

101  .65 

76.54 

73  43  35 

3794 .77 

-71.99 

155.19 

745.66 

60.51 

74  46  49 

3194.3 

-74.71 

145.41 

IDI .46 

7 51  56 

3700.75 

-71.97 

109.43 

745,67 

60.49 

3 45  17 

7600.7 

-74.70 

lOI .65 

110.00 

5 50  70 

7641.37 

-37.67 

70.40 

749.14 

79.16 

6 34  30 

7041.3 

-33.77 

61  .43 

110.00 

1 40  9 

3401.19 

-17.09 

119.36 

740.45 

57.70 

7 44  50 

7001.7 

-16.76 

117.73 

OIFFERENTIAL  CCBRECTIONS  mid-course  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7311  TRA-1.2305  TC3  .9115  0AU  .2064  SCT  2354.8  SCR  263.1  SC3  605.1  ST  I180.1SR  237.2  SS  1689.2 

ROE  -.1686  RRA  -.0702  RC3  .0434  FAO  .08046  RRT  .7923  RRF  -.8269  RTE  -.9746  CRT  .9264  CRS  .9680  CST  .9911 

FOE  2.5640  FRA  3.0864  FC3-4.il 64  BSP  13486  SCO  2369. S R23  -.0839  RJ 3 -.9752  LSA  2069.0  MSA  145.9  SSA  7.1 

BOE  .7503  BRA  1 .2325  BC3  .9126  FSP  -2458  SCI  2364.1  SC2  159.9  THA  5.08  ElI  1200.5  EL2  87.8  AlF  10.61 


LAUNCH  DATE  DEC  11  I960 

FLICHT  TIME  144.00 

arrival  date 

MAT  4 1969 

HELIOCENTRIC  CONIC 

DISTANCE  375.713 

= 

RL  147.79 

LAL  - .00 

LOL  79.07  VL  77.506 

GAL  4.66 

A2L  87.04 

HCA 

160.71 

SNA 

176.94 

ECC  .17930 

INC  7.9507 

VI  30.740 

RP  100.43 

LAP  1 .00 

LOP  739.75 

VP  37.448 

GAP  -6.06 

ATP  92.78 

tal 

157.69 

TAP 

317.90 

RCA  104.10 

APO  149.70 

V2  34.940 

RC  55.707 

GL  7D.61 

CP  3.50 

2AL  52.73 

7AP  28.95 

ETS  355.86 

7AE 

160.43 

ETE 

357.35 

7AC  177.73 

ETC  167.91 

CLP  -70.74 

- 

PLANETOCENTRIC  CONIC 

C3  16.159 

WL  4.070 

OLA  30.36 

RAL  10.99  RAO  6567.6 

VEL  11.728 

PTH 

2.07 

VHP 

4.773 

OPA  17.60 

RAP  77.07 

ECC  I .7659 

LNO^  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 ATMTH 

INj 

1 time 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

70,57 

73  42  51 

3703.13 

'77.74 

157.46 

244.73 

68.79 

74 

45  54 

3103.1 

-74.93 

144  .65 

101 .43 

7 50  51 

3190.76 

-77.73 

100.79 

244.72 

60.77 

3 

44  1 

7590.3 

-74.97 

100.99 

- 

70.57 

73  42  51 

3703. 13 

-77.74 

157.46 

244.73 

60.79 

74 

45  54 

3103.1 

-74.93 

144.65 

101.43 

7 50  51 

3190.76 

-77.73 

100.79 

244.72 

60.77 

3 

44  i 

7590.3 

-74.97 

100.99 

110.00 

5 49  41 

7630.37 

-37.76 

69.65 

248.07 

79.63 

6 

33  37 

7030.3 

-33.04 

60.50 

110.00 

1 47  6 

3391 .06 

-J7.46 

110.00 

239.59 

57,91 

7 

43  37 

7791  .1 

-16.61 

117.15 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.9064  TRA-1. 3778  TC3  .4642  BAU  .1008  SCT  2643.5  SCR  314.2  SC3  709.9  ST  1461. 3 SR  264.1  SS  1997.1 

ROE  -.1816  RRA  -.1055  RC3  .0452  FAU  .07373  RRT  .8966  RRF  -.9067  RTF  -.9614  CRT  .9591  CRS  .9821  CST  .9951 

FOE  3.1445  FRA  3.6987  FC3-3.9504  BSP  8536  SCB  2662.1  R23  -.0956  RIS  -.9619  LSA  2485.3  MSA  129.8  SSA  8.9 

BOE  .9244  BRA  1.3818  0C3  .4664  FSP  -2072  SCI  2658.5  SC2  138.4  THA  6.10  ELI  1483.2  EL2  73.6  ALF  9.86 


LAUNCH  CATE  CEC  11  1968  FlICHT  time  146.00  ARRIVAi.  :*rE  »AV  € 1969 


HEtlOCEMTffK 

CCNIC 

CISTanCE  302.799 

Rl  147,29 

L4l  -.00 

LOL  79.02 

VL  27.353 

gal  4.57 

AJL  07.13 

HCA 

163.40 

SMA 

127.26 

tCC  .17564 

INC  2. 0694 

VI  30.240 

RP  100.47 

LAP  .07 

LOP  242.44 

VP  37.471 

GAP  -5.57 

ATP  97.75 

tal 

157.05 

TAP 

321 .25 

RCA  104.91 

APO  149.61 

v2  34.936 

RC  57.109 

GL  70.49 

CP  4.50 

7al  57.00 

7AP  31.95 

ETS  355.17 

7A€ 

160.60 

ETC 

1.70 

7aC  122.60 

CTC  162.29 

ClP  '31  .66 

pl4»€toccmtric  conic 

C5  13.427 

VML  3.970 

CLA  30.17 

RAL  10.03 

RAC  6567.6 

VEl  JI.697 

PTH 

7.06 

VHP 

4.511 

CPA  13.63 

PAP  27.76 

ICC  1.2539 

LNCH  47MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INj 

t TI>C 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 long 

- 

79.15 

73  46  76 

3759.26 

-77.37 

130.73 

743.79 

69.71 

74 

49  5 

3159.3 

-24.99 

142 .90 

100.07 

7 46  1 

3193.14 

-77.35 

109.06 

743.79 

69.19 

3 

39  14 

7593.1 

'24.90 

101 .22 

- 

79.13 

73  46  76 

3759.26 

-77.37 

150.73 

743.79 

69.71 

74 

49  5 

3159.3 

'24.99 

142.90 

100.07 

7 46  1 

3193.14 

-77.33 

109.06 

743.79 

69.19 

3 

39  14 

7593.1 

'24.90 

101  .22 

110.00 

5 57  0 

2610.11 

-37.99 

60.17 

747.04 

00.51 

6 

35  30 

7010.1 

'33.95 

59.01 

no.oo 

1 43  33 

3390.20 

-17.49 

iia.76 

730.66 

57.97 

7 

40  4 

279(r.“3 

'16.64 

112.1 1 

- 

differential  CORRECTIONS  MlO-OOUWr  EXECUTION  ACCURACV  CRBIT  DETERMINATION  ACCURACv 

TCE  -.8671  TRA- 1.31 57  TC3  .4982  BAU  .1044  SCT  2584.8  SCR  362.3  SC3  791.4  ST  1429.5  SR  282.0  SS  2099.4 

RCE  -.1876  RRA  -.1342  RC3  .0909  FAU  .08159  RRT  .9362  RBF  -.9518  RTF  -.9625  CRT  .9710  CRS  .9895  CST  .9953 

FOE  3.4174  FRA  4.0249  FC3-4.5785  BSP  8492  SCB  2610.1  R23  -.1382  R13  -.9634  lSA  2552-4  msa  124.8  SSA  7.6 

BCE  .8871  BRA  1.3225  BC5  . 5064  FSP  -2331  SCI  2607.0  SC2  126.2  THA  7.49  ElI  1455.5  El2  66.2  AlF  JO. 86 

LAUNCH  CATE  CEC  II  1968  FlICHT  7IH  148.00  ARRIVAL  CATE  mat  fl  1969 

heliocentric  conic  DISTANCE  388.864 

Rl  147.29  LAl  -.00  La  79.02  VL  27.595  CAL  4.39  A7t  87.26  MCA  166.59  SNA  127.54  ECC  .17236  INC  2.7388  Vl  30.2  4 8 

RP  108.51  LAP  .64  LOP  245.62  VP  37,491  CAP  -5.01  A2P  92.66  TAL  158.00  TAP  324.59  RCA  105.56  APO  149.53  V2  34.923 

RC  59.010  CL  20.04  CP  5.87  7Al  52.93  7AP  35.22  ETS  354.00  7AC  161.00  ETE  6.44  2aC  122-25  ETC  161  .46  ClP  -34.79 

PLArCTOCENTRIC  CONIC 

C3  14.715  VML  3.836  OlA  29.69  RAl  18.85  RAC  6567,6  VEL  II  ,666  PTH  2-05  VHP  4.268  CPA  14.92  RAP  27 ,26  ECC  i .2422 


LHCH  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  udNC 

INJ  RT  ASC 

INJ  atmth 

INJ  time 

PO  CST  TIM 

iNJ  7 LAT 

INJ 

2 LONG 

00.69 

0 

7 17 

3710.04 

-77.77 

M7.09 

747.94 

69.05 

1 4 

7 

3110.0 

-24.02 

139.24 

99.31 

7 

34  14 

3770.30 

-77.76 

111.05 

747.94 

69.03 

3 77 

54 

2620.  A 

'24.01 

103.19 

100.00 

3 

0 50 

3109.34 

-74.50 

103.64 

743. T7 

77.31 

4 0 

47 

2509.3 

'26.69 

95.52 

100.00 

7 

10  J3 

3797.17 

-70.07 

I1S.8T 

747.07 

67.37 

3 5 

n 

2697.1 

'22-96 

100.22 

110.00 

3 

59  10 

7575.77 

-33.35 

65.10 

746.07 

07-07 

6 42 

6 

1975.0 

-54.09 

56.34 

no.oo 

1 

36  31 

3403.45 

-17.01 

119.48 

737.67 

57.75 

7 33 

14 

2003.4 

-16.10 

112-06 

lirrCRENTJAL 

CORRECTIONS 

MID- 

COURSE  ElCCUTION  ACCURACY 

CR8IT  CETERMlNArrON  ACCURACV 

TOE  -.0132 

TRA- 

•] .7481 

TC3  .5740  BAU  -10T7 

SGT  7490.4  SCR 

445.4  SC3 

000.5 

5T  1374.0 

SR  317.0 

55 

2191 .5 

ROC  -.7034 

RRA 

-.1759 

RC3  .1500  FAU  .09031 

RRT 

.9505  RRT  - 

.9796  RTF  - 

.9631 

CRT  .9006 

CRS  .9940 

CST 

.995  3 

roc  3.6767 

FRA 

4.394S  rc3-J.313T  BSP  $*0f 

SG0  7537.0  R73  - 

.1900  R13  - 

.9640 

tSA  2603.6 

MSA  119.3 

SSA 

6.5 

0OC  .0303 

BRA 

1.7605 

0C3  .5473  FSP  -7619 

SGl 

7534.7  SC7 

175.7  THA 

9.72 

Eli  1409.6 

El2  60.5 

AlF 

12.77 

486 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  OEC  U 196B  FLIGHT  TINE  150.00  ARRIVAL  DATE  MAV  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  595. 4CW 

RL  147.29  LAL  -.00  LOt  79.02  Vt  27.653  CAL  4.28  ATU  87.47  Ha  169.77  SMA  127.80  ICC  .16944  INC  2.5294  VI  30.248 

RP  108^55  LAP  .45  LOP  248.80  VP  37.507  CAP  -4,50  ATP  92.49  TAL  158.14  TAP  327.91  RCA  106.15  APO  149.45  V2  34.911 

RC  60.976  CL  18.98  CP  8.M  TAt  52.^9  ?AP  38.87  CTS  352.20  TA£  161.42  ETE  14.56  TAC  121 .28  ETC  160.23  CLP  -38.14 

PLANE TOCENTRIC  CONIC 

C3  13.975  VHL  5.738  OLA  28.66  RAL  19.17  RAO  6567.6  VEL  11 .634  PTH  2.04  VHP  4.050  OPA  16.90  RAP  26 . 18  ECC  1 .2300 

LNCH  ATMTH  LNCH  tine  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  IMJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
85.41  04121  3577.97  -21.79  137.11  242.19  70.91  1 AO  59  2978.0  -24.19  129.23 

94.59  15747  3330.44  -21.77  118.97  242.19  70.90  25317  2730.4  -24.18  111.10 

100.00  3 53  0 2959.75  -27.19  93.35  243.90  77,08  4 42  20  2359.8  -28.70  84.87 

100.00  1 28  48  3423.89  -16.56  123.60  239.94  64,76  2 25  52  2823.9  -19.83  116.33 

110.00  61427  2516.93  -33.81  60.97  245.13  84.66  65624  1916.9  -34.18  51.75 

110.00  12351  3439.47  -10.70  121.44  236.60  57,34  221  10  2839.5  -14.93  114.89 

DIFFERENTIAL  CORRECTIONS  MIO-COOR8E  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7423  TRA-1.1766  TC3  .5344  BAU  .1116  SGT  2382.6  SCR  593.8  SC3  974.1  ST  1294.0  SR  383.8  SS  2255.8 

ROC  -.2360  RRA  -.2442  RC3  .2668  FAU  .09963  RRT  .9668  RRF  -.9935  RTF  -.9628  CRT  .9877  CRS  .9981  CST  .9955 

FOE  3.8695  FRA  4.8118  FC3-6. 1722  BSP  8267  SOB  2455.5  R23  -.2312  R13  -.9662  LSA  2626.3  MSA  111.7  SSA  5,0 

BOE  ,7789  BRA  1.2016  BC3  .5973  FSP  -2929  SCI  2451.0  SC2  147,6  THA  13.60  ELI  1348.5  EL2  57.5  ALF  16.36 

MUNCH  DATE  OEC  II  1968  FLIGHT  TIME  152.00  ARRIVAL  DATE  MAV  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  401 .930 

RL  147,29  LAL  -.00  LOL  79.02  VL  27.667  CAL  4.18  ATU  87.87  Ha  172,95  SNA  128.03  ECC  .16686  INC  2.1330  Vl  30.248 

RP  108.58  LAP  .26  LOP  251.98  VP  37.521  CAP  -4.01  ATP  92.12  TAL  158,26  TAP  331 .22  RCA  106.67  APO  149.39  V2  34.900 

RC  63.000  CL  16.48  CP  12,33  TAL  52.27  TAP  43.18  ETS  348,92  TAE  160.97  ETE  28 ,68  TAC  1 19.26  ETC  158 . 14  CLP  -41 .72 

PlANETOCENTRIC  CONIC 

C3  13,109  WL  3.621  OLA  26.32  RAL  20.19  RAO  6567.5  VEL  11.597  PTH  2.03  3,878  OPA  20.61  RAP  24.01  ECC  1,2157 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

JNJ  LAT 

INJ  UMC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

56  52 

3134.18 

-26.89 

106.09 

243.30 

80.79 

3 49  6 

2534.2 

-27.89 

97.57 

90.00 

23 

46  24 

3746.33 

-14.06 

146.11 

239.11 

65.16 

24  48  50 

3146.3 

-17.29 

138.93 

100.00 

4 

47  10 

2778.56 

-29.27 

80.29 

243.66 

83.64 

5 33  29 

2178.6 

-29.84 

71.54 

100.00 

0 

42  42 

3577.18 

-11.91 

132.60 

238.02 

62.38 

1 42  20 

2977.2 

-15.51 

125.67 

110.00 

6 

45  46 

2407.50 

-54.18 

52.45 

244.00 

89.69 

7 25  53 

1807.5 

-33.85 

43.22 

110.00 

1 

0 36 

3521 .00 

-7.67 

125.81 

235.49 

56.59 

I 59  17 

2921 .0 

-12.01 

119.41 

DIFFERENTIAL  CORRECTIONS  MIO-COURJE  E«CUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.6477  TRA-1.1052  TC3  .5206  BAU  .1235  SGT  2236.1  8CR  888.9  SC3  1060.4  ST  1180.5  SR  516.3  SS  2247.9 

ROE  -.3007  RRA  -.3781  RC3  .4746  FAU  .10796  RRT  .9659  RRF  -.9987  RTF  -.9610  CRT  .9927  CRS  .9995  CST  .9959 

FOE  3.8534  FRA  5.2T65  FC3-7.1302  BSP  8094  SCB  2406.3  R23  -.2383  R13  -.9699  LSA  2589.2  MSA  97.5  SSA  3.8 

BOE  .7141  BRA  1.1681  BC3  .7045  FSP  -3198  SCI  2396.7  SC2  214.8  THA  21.18  ELI  1287.2  EL2  57.1  ALF  23.52 


LAUNCH  DATE  DEC  II  1968 


flight  TIME  154.00 


ARRIVAL  DATE  MAr  14  1969 


HELIOCENTRIC  CONIC 

RL  147,29  LAL  -.00  LOL  79-02  VL  27,696 

RP  108.62  LAP  .07  LOP  255.15  VP  37.533 

RC  65.076  CL  8.76  CP  22.88  TAL  50.90 

PLANETOCENTRIC  CONIC 

C3  11.914  VHL  3.452  OLA  19.17  RAL  23.36 


DISTANCE  408.429 

CAL  4.10  ATL  88.91  HCA  176.13  SMA  128.23  ECC  .16460  INC  1.0896  VJ  30.248 

CAP  -3.53  ATP  91.09  TAL  158.37  TAP  354.50  RCA  107.12  APO  149.34  V2  34,889 

TAP  49.69  ETS  341.51  TAC  155.10  ETE  52.68  TAC  114.11  ETC  153.73  CLP  -45,40 


RAO  6567.5  VEL  11.546  PTH  2.02  VHP  3,877 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JNJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

90.00 

4 54  57 

2741.52 

-27.92 

77.57 

242.73 

94.93 

5 40 

39 

90.00 

22  13  37 

4098.25 

-3.24 

166.30 

237.51 

61 .85 

23  21 

56 

100.00 

6 28  8 

2441 .02 

-29.20 

55.31 

242.59 

96.71 

7 8 

49 

100.00 

23  23  7 

3873.98 

-2.12 

249.19 

236.89 

60.18 

24  27 

41 

110.00 

8 2 1 

2147,32 

-32.45 

32.41 

241.98 

101.39 

8 37 

48 

110.00 

0 9 40 

3740.45 

,67 

137.32 

235.15 

35.82 

1 12 

1 

differential 

. CORRECTIONS 

MIO-<OUME  EXECUTION  ACCURACV 

TOE  -.5016 

TRA-1 .0426 

TC3  .4933  BAU  .1009 

SCT  2042 .2  SCR 

1627.0  SC3  1060.6 

ROE  -.4117 

RRA  -.7384 

IK3  1.0203 

FAU  .10833 

RRT 

.9595  RRF 

-.9999  RTF  - 

.9570 

FOE  3.0206 

FRA  5.5756  FC3-7.8719  BSP  B625 

SCB  2610.3  R23 

-.1829  R13  - 

.9831 

BOE  .6489 

BRA  1.2776 

BC3  1.1335  F3P  -3223 

SCI 

2585.1  SG2 

361.9  THA 

38.30 

{LAUNCH  DATE  DEC  11  1968 


FLIGHT  TIIC  156.00 


DPA  29.97  RAP  18.59  ECC  1.1961 

PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
2141.5  -26,94  69.04 

3498.3  -6.98  159.62 

1841.0  -27.96  46.73 

3274.0  -6.07  142.64 

1547.3  -30.54  23.71 

3140.4  -3.81  131.12 

ORBIT  DETERMINATION  ACCURACV 

ST  997.7  SR  786,8  SS  1947.7 

CRT  ,9977  CRS  .9999  CST  .9984 

LSA  2324.9  MSA  52.7  SSA  3.5 

ELI  1269.9  CL2  41.8  ALF  38.24 

ARRIVAL  DATE  HAV  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  414.BK 

RL  147.29  LAL  -.00  tOL  79.02  VL  27,722  CAL  4.03  ATL  99.40  Ha 

RP  108.65  LAP  -.11  LOP  258.33  VP  37.542  CAP  -3.07  ATP  80.60  TAL 

RC  67.19B  CL  -50.97  CP  71.57  TAL  6B.34  TAP  75.45  ETS  316.73  TAE 

PLANETOCENTRIC  CONIC 

C3  33.795  VHL  5.B13  OLA  -37.39  RAL  44.05  RAO  656B.3  VEL  12.457  PTH 


DISTANCE  414.692 

CAL  4.03  ATL  99.40  Ha  179.30  SMA  128.41 

CAP  -3.07  ATP  80.60  TAL  158.43  TAP  337.73 

TAP  75.45  C7S  316.73  TAC  109.29  ETE  70.38 


ECC  .16268  INC  9.4119  Vl  30.248 
RCA  107.52  APO  149.30  V2  34.878 
TAC  89.18  ETC  140.64  CLP  -37.38 


2.25  VHP  8.748  DPA  69.41  RAP  326.44  ECC  1 .5562 


LNCH  ATMTH 

LNCH  TIME 

t-i  ri9€ 

INJ  UT 

INJ  UMC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.50 

11 

56 

35 

1589.40 

21 .05 

17.74 

283.78 

121.64 

12  23  4 

989.4 

25.08 

10.64 

115.50 

17 

57 

2 

5742.21 

21 .07 

270.03 

283.79 

121 .63 

19  52  45 

5J42.2 

25.09 

262.93 

64.50 

11 

56 

35 

1589.40 

21 .05 

17.74 

283.78 

121 .64 

12  23  4 

989.4 

25.08 

10.64 

115.50 

17 

57 

2 

5742.21 

21 ,07 

270.03 

283.79 

121.63 

19  32  45 

5142.2 

25.09 

262.93 

64,50 

11 

56 

35 

1589.40 

21 .05 

17.74 

283.78 

121.64 

12  23  4 

989.4 

25.08 

10.64 

115.50 

17 

57 

2 

5742.21 

21 .07 

ZTOM 

283.79 

121 .63 

19  32  45 

5142.2 

25.09 

262.93 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3412  TRA-I. 5939  TC3  .2314  0AU  .4228 

ROE  .4675  RRA-2.8591  RC3  .9066  FAU  .02568 

FOE  -.2681  FRA  2.1648  FC3  -.6578  BSP  18695 

BOE  .5788  BRA  3.2734  BC3  .9357  FSP  -1092 


MID-COURSE  tmCUTlCH  ACCURACV 
SCr  f023«9  SCR  3728.5  SC3  242.3 
RRT  .9465  RRF  -.9995  RTF  -.9561 
sea  4242.2  --0410  R13  -.9992 

SCI  4202.4  SC2  579.5  THA  62.24 


ORBIT  DETERMINATION  ACCURACV 
ST  681.9  SR  1159.9  SS  641.1 

CRT  .6023  CRS  .9958  CST  .6729 

LSA  1400.9  MSA  508.7  SSA  .3 

ELI  1246.5  El2  506.5  AlF  66.37 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  f 968-69  » 


MUNCH  OATC  oec  II  I96a 


ruICHT  riMC  158.00 


arrival  date  HAV  18  1969 


HCLiOCDiTRIC  CONIC 

Rt  147. R8  LAL  -.00  tOL  T9.02  Vt  ?7.744 

RR  108.68  LAP  -.30  UOP  261.50  VP  37.949 

RC  69.360  CL  43.86  CP  -36.22  2Al  64.05 

PlanCTOCCNTRK  CONIC 


DISTANCE  421.375 

CAL  3.97  A7L  83.04  HCA  182.50  SNA  128.96  ICC  .16099  INC  6.9533  VI  30.248 
CAP  -2.60  ATP  96.99  TAL  158.51  TAP  341.01  RCA  107.86  APO  149.26  V2  34.867 
TAP  61.49  ETS  26.32  TAE  139.81  ETE  291 .08  TAC  124.34  ETC  190.43  ClP  -53.72 


C3  23.4J0 

VNL  4.838  OLA  49.74 

RAl  1 .63 

RAO  6568.0 

VEL  12.035 

PTH  2.15 

VHP 

3.952 

OPA  -24.90 

RAP  41.56 

ECC 

1 .3853 

LNCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.23 

19  54  59 

4331 .76 

-31 .05 

203.57 

241.00 

48.96 

21 

7 10 

3731  .8 

-36.09 

196.52 

132.77 

4 20  16 

2816.99 

-31 .04 

84.20 

240.99 

48. 9S 

5 

7 13 

2217.0 

-36.08 

77.16 

47.23 

19  54  59 

4331.76 

-31 .05 

20J.J7 

2.1 .0D 

48.96 

21 

TiO 

-56.09 

196.52 

132.77 

4 20  16 

2816.99 

-31 .04 

84.20 

240.99 

48.96 

5 

7 13 

2217.0 

-36.08 

77. J6 

47.23 

19  54  59 

4331.76 

-31 .05 

203.57 

241.00 

48.96 

21 

7 10 

3731  .8 

-36.09 

196.52 

132.77 

4 20  16 

2816.99 

-31,04 

84.20 

240.99 

48.95 

5 

7 13 

2217.0 

-36.08 

77.16 

differential  corrections 

MJO-COURSe  execution  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.985S 

TRA  -.7181 

TC3  .1102  BAU  .219B 

SCT  1762.3  SCR  260S.2  SC3  1041.6 

ST  1232.3 

SR  2241.0 

SS 

3478.3 

ROC  1.8674 

RRA  .6598 

RC3  -.6935 

FAU  .08610 

RRT 

.9234  ARP 

.9995  RTP  - 

.9343 

CRT  -.9866 

CRS  -.9999 

CST 

.9887 

FOE  8.4694 

FRA  3.2404 

PC3-3.1B40  BSP  9324 

see  3147.8  R23  - 

.0901  R13 

.9958 

LSA  4313.4 

MSA  183.4 

SSA 

1 .3 

aoc  Z.I1I7  BM  .9792 

8C3  .7022  FSP  -2957 

SCI  3095.7  SC2 

570.0  THA  123.23 

ELI  2551.4 

EL2  176.3 

ALP 

118.63 

LAUNCH  DATE  0€C  11  1968 


PLICHT  TI»C  160.00 


ARRIVAL  DATE  MAV  20  1969 


HELIOCENTRIC  CONK 


RL 

147.29  LAL 

-.00 

LOL 

79.02  VL 

27,765 

RP 

108.72  UP 

-.49 

LOP  VP 

3T,955 

RC 

71.560  CL 

35.28 

OP 

-18.4?  IM. 

59.57 

PLANETOCEnTRIC  CONIC 

C3 

17.163  WL 

4.143 

fKA 

42,78  m. 

8.97 

LNCH  A2MTH 

LNCH  TINE 

L-I  TI>C 

INJ  UT 

56.48 

20  58  1 

4171 .68 

-30.08 

123.52 

4 15  46 

2829.37 

-30.06 

56.48 

20  58  1 

4171.68 

-30.08 

123.52 

4 15  46 

2829.37 

-30.06 

56.48 

20  58  S 

4171 .68 

-30.08 

123.52 

4 15  46 

2829.37 

-30.06 

OlPrCRENTlAL  CORRECTIONS 
TOE  TRA  -.6145  TCS  .0650  M .1^7 

n .7929  liRA  .4311  RC3  -.57^  PAU  .1^35 

POE  9.0956  PRA  5.4849  PC3-6.9785  0SP  6582 

BOE  .9458  8RA  .7507  0C3  .5785  PSP  -4529 


DISTANCE  427.808 


ML  3.9t 

A2t  85.04 

HCA 

185.67 

SNA 

128.69 

M8  -2.16 

A2P  94.93 

TAL 

158.55 

tap 

544.20 

7AP  60.89 

EtS  12.98 

7AE 

157.88 

ETE 

294.59 

Ct40  6567.7 

VEL  Il.TtJ 

PTH 

2.08 

3, 

260 

INJ  U3NC 

INJ  RT  ASC 

INJ  A2MTH 

INJ 

tine 

187.68 

240^25 

58.01 

22 

7 

33 

84.55 

240.24 

58.00 

5 

2 

96 

187.68 

240.25 

58.01 

22 

7 

33 

84.55 

240.24 

58.00 

5 

2 

96 

187.68 

240.25 

58.01 

22 

7 

33 

84.55 

240.24 

58.00 

5 

2 

96 

N10-C0UR3E  CRECUTION  ACCURACV 
SCT  1361.1  SCR  1445.4  SC3  14^.7 
RRt  -.8887  RRP  .9989  RTP  -.9057 
SCR  1885.3  R23  -.1865  R13  .5N919 

SCI  1929.5  SC2  467.4  TNA  133.06 


ECC  .15962  INC  4.9556  VI  30.248 
RCA  108.15  APO  149.23  V2  34.858 
TAC  122.64  ETC  176,89  CLP  -59.16 

OPA  -9.49  RAP  31.97  ECC  1.2825 
PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

5571.7  -34.06  179.90 

2229.4  -34.05  76.75 

3571.7  -54.06  179.90 

2229.4  -34.05  76.75 

3571.7  -34.06  179.90 

2229.4  -34.05  76,75 

0R8IT  DETERMINATION  ACCURACV 


ST 

795.2 

SR 

1123.4 

SS 

3649.9 

CRt 

-.9729 

CRS 

-.9997 

CST 

.9776 

LSA 

3896.4 

MSA 

166 .9 

SSA 

2.0 

ELI 

1366.8 

El2 

151.7 

alf 

124.97 

LAUNCH  DATE  OEC  11  1968 


plight  time  162.00 


arrival  date  MAV  22  1969 


heliocentric  conk 


distance  434.222 


RL  147.29 

LAL 

-.00 

LOL  79.02 

VL  27.779 

CAL  5.69 

A7L  85.61 

HCA 

188.84 

SMA  128.80 

ECC  .15852 

INC  4,3900 

VI 

30.248 

RP  108.74 

LAP 

-.67 

LOP  267.84 

VP  37,996 

CAP  -J.72 

ATP  94.34 

TAL 

198.52 

TAP  547,37 

RCA  108.38 

APO  149.22 

V2 

34.848 

RC  73,792 

GL 

32.40 

GP  -12.53 

7Al  58.23 

7AP  65.00 

ETS  8,07 

TAE 

164.77 

ETE  291.39 

TAC  119.95 

ETC  172.77 

CLP 

-64 . 34 

PLANETOCENTRIC  CONIC 

C3  15.675 

VHL 

5.959 

OLA  40.33  RAL  11.02 

RAO  6567.6 

VEL  11.707 

PTH 

2.06 

VHP  3.052 

OPA  -4.86 

RAP  27.81 

ECC 

1 .2580 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

99.99 

21 

21  18 

4J09.29 

-29.22 

181 .66 

239.83 

60.86 

22  29  48 

5509.3 

-32.86 

173.78 

120,01 

4 

8 90 

2890.31 

-29.21 

65.76 

239.82 

60.89 

4 96  20 

2290.3 

-32.85 

77.86 

99.99 

21 

21  J8 

4109.29 

-29.22 

161 .66 

239.83 

€0.86 

22  29  48 

3509.3 

-32.86 

173.78 

120.01 

4 

8 90 

2890.31 

-29.21 

65.76 

239.82 

60.89 

4 96  20 

2290.3 

-32.85 

77.86 

99.99 

21 

21  18 

4109.29 

-29.22 

161 .66 

239.83 

60.86 

22  29  48 

3509.3 

-32,86 

173.78 

120.01 

4 

8 90 

2890.31 

-29.21 

65.76 

239.82 

60.89 

4 56  20 

2290.3 

-32.85 

77.86 

oippercntial  corrections 
TOC  -.2866  TRA  -.4852  TC3  -.0780  BAU  .0942 

ROE  .5349  RRA  .3135  RC3  -.4425  PAU  .15975 

POE  9,3331  PRA  6.4649  PC3-8.8230  6SP  4949 

BOE  .606B  BRA  .5777  BC3  .4493  PSP  -521 7 


mid-course  eiCECUTICN  ACCURACV 
S6T  1012.1  SCR  1037.3  SC3  1688.4 
RRT  -.8073  RRP  .9968  RTF  -.8330 
SCB  1449.3  R23  -.2551  RJ3  .9640 
SCI  1377.8  SCR  449.7  THA  134.13 


ORBIT  DETERMINATION  ACCURACV 
ST  498.4  SR  794.4  5S  3692.2 

CRT  -.9354  CRS  -.9992  CST  .9486 

LSA  3806.1  MSA  160.3  SSA  3.0 

Eli  925.6  EL2  151.3  ALF  121.34 


MONCH  date  OEC  11  1968 


PLICHT  TIME  164.00 


arrival  date  MAV  24  1969 


HELIOCENTRIC  CONK 


Rl 

147.29  UL 

-.00 

LOL 

79.02  VL 

27.792 

RP 

108.77  UP 

-.86 

LOP  271 .01  VP 

37.558 

RC 

76.093  CL 

30.97 

CP 

-9.62  TAL 

57.96 

PLANETOCENTRIC  CONK 

C3 

14.665  WC 

5.6T2 

ou 

39.12  RAL 

12.02 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

61.00 

21 

33  40 

4079.98 

-26.74 

118.20 

4 

4 26 

2864.08 

-26.72 

61.80 

21 

33  40 

4079.98 

-26.74 

118.20 

4 

4 26 

2864.00 

-26.72 

61 .80 

21 

33  40 

4079.98 

-26.74 

tlB.ZO 

4 

4 26 

2864.08 

-26.72 

OIPPERENTIAL  CORRECTIONS 
TOC  -.0815  TRA  -.3380  TC3  -.2643  BAU  .0887 

ROE  .4290  RRA  .2400  RC3  -.3550  PAU  .17378 

POE  9.6064  PRA  7.S251  PC-10.0327  BSP  3596 

BOE  .4367  BRA  .4198  BC3  .4426  PSP  -5695 


DISTANCE  440.614 


CAL  3.88 

ATL  85.88 

HCA 

162.01 

SMA 

128.09 

GAP  -1.29 

ATP  94.03 

TAL 

156.46 

TAP 

390.49 

TAP  70.03 

ETS  5.52 

TAE 

166.66 

ETC 

279.31 

RAO  6567.6 

VEL  11.678 

PTH 

2.05 

VHP 

2 

.926 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

178.54 

259.64 

62.25 

22 

41 

36 

86.62 

259.63 

62.21 

4 

92 

10 

178.54 

259.64 

62.25 

T2 

41 

36 

86.62 

259.65 

62.21 

4 

92 

10 

178.54 

259.64 

62.23 

22 

41 

36 

86.62 

259.63 

62.21 

4 

92 

10 

MID-COURSE  EXECUTION  ACCURACV 
SCT  686.9  SCR  839.1  SC3  1B26.8 
RRT  -.5662  RRP  .9927  RTF  -.6115 
see  1084.5  R23  -.2788  R13  .9547 

SCI  966.7  SC2  491.5  THA  125.21 


ECC  .19768 

INC 

4.1212 

VI 

30.248 

RCA  108.97 

APO 

149.22 

V2 

34.839 

ft 

ETC 

170.86 

CLP 

-69.73 

OPA  -3.07 

RAP 

24.65 

ECC 

1 .2468 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

5475.6 

- 

32.21 

170.59 

2264.1 

-32.19 

78-67 

3479.6 

- 

32.21 

170.99 

2264.1 

-32.19 

78-67 

3479.6 

- 

32.21 

170.59 

2264.1 

- 

32.19 

78.67 

ORBIT  determination  ACCURACV 

ST  22B.0 

SR 

650.7 

SS 

3738 . 3 

CRT  -.7014 

CRS 

-.9983 

CST 

.7417 

LSA  3798.1 

MSA 

197.5 

SSA 

4.0 

ELI  671 .2  EL2 

157.5 

ALF 

104.63 

488 


JPL  TM  33-99 


EARTH-VENUS  trajectories  ( VOL.  4,  1968-69) 


4.AUNCH  DATE  DEC  11  196a 
HEtlOCENTffIC  CONK 


Flight  tine  166. oo 


arrival  date  NAV  26  1969 


RL 

147.29  UL 

-.00  LOL 

RP 

106.60  UP 

-1.04  LOP 

RC 

76.340  CL 

30.10  CP 

planetocentric  CONK 

C3 

14.616 

3.623  OLA 

VL  27.a02  CAL 
VP  37.95a  CAP 
2AL  97.11  ZAP 


DISTANCE  446.964 

3.a7  AZt  66.04  MCA  199.16  SNA  126.96  ECC  .15709  INC  3.9634  VI  30.246 

-.67  ATP  93.63  TAL  196.40  TAP  393.56  RCA  106,70  APO  149.22  V2  34.631 

79.49  ETS  3.91  ZA£  170.49  CTE  257.43  ZAC  114.61  ETC  169.76  CLP  -75.31 


lnch  aznth  lnch  tine  l-i  tine 


62.90 
117.10 
62.90 
117.10 
62.90 
117.10 

OIFFERENTIAL  CORRECTIONS 


21  41  39  4094.69 

4 1 46  2673.96 

21  41  39  4094.69 

4 1 46  2673.96 

21  41  39  4094.69 

4 1 46  2673.96 


RAL  12.66 
INJ  LAT 
-26.43 
-26.42 
-26.43 
-26.42 
-26.43 
-26.42 


VCL 

PTH  2.05 

VHP  2.639  OPA  -2.42 

RAP  21.76 

ECC  1.2405 

INJ  RT  ASC 

INJ  AZNTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

239.62 

63.01 

22  49  10 

5454,7 

-31 .60 

166.69 

239.61 

63.00 

4 49  39 

2273.6 

-31.79 

79.26 

239.62 

63.01 

22  49  10 

3494.7 

-31 .60 

166.69 

239.61 

63.00 

4 49  39 

2273.6 

-31.79 

79.26 

239.62 

63.01 

22  49  10 

3454.7 

-31.60 

166.69 

239.61 

63.00 

4 49  39 

2273.6 

-51.79 

79.26 

INJ  LONG 
176.62 
67.23 
176.62 
67.23 
176.62 
67.23 

NI0-C0UR6E  EXECUTION  ACCURACY 


TC3 

-.4623  BAU 

.1102 

SCT 

934.3  SCR 

721.4  SOS 

1929.7 

ST 

RC3 

-.2921  FAU 

.1B419 

RRT 

.1364  RRF 

.9660  RTF 

.07*2 

CRT 

FC-i 

10.9102  BSP 

2499 

SGB 

697.7  R23 

.2067  R13 

.9699 

LSA 

BC3 

.9639  FSP 

-6069 

SCI 

729.1  SC2 

523.7  THA 

77.94 

ELI 

UAUNCN  DATE  DEC  11  1966 
HELIOCENTRIC  CONIC 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.610 

RP  106.62  LAP  -1.21  LOP  277.34  VP  37.956 

RC  60.691  CL  29.49  CP  -6.67  ZAL  96.73 

PLA^TOCENTRIC  CONIC 

C3  14.394  3.794  OLA  37.93  RAL  13.21 

LNCH  AZNTH  LNCH  TINE  L-I  TINE  INJ  LAT 
63.64  21  47  23  4040.69  -26.21 

116.36  4 0 14  2660. n -26.20 

63.64  21  47  23  4040.69  -26.21 

116.36  4 0 14  2660.77  -26.20 

63.64  21  47  23  4040.69  -26.21 

116.36  4 0 14  2660.77  -26.20 

DIFFERENTIAL  CORRECTIONS 
TOE  .3349  TRA  -.0097  TC3  -.7249  6AU 

ROE  .3392  RRA  .1769  RC3  -.2419  FAU 

FOE  9.9339  FRA  7,9467  FC-11.9199  9SP 
0OE  .4764  BRA  .1766  BC3  .7636  FSP 


LAUNCH  DATE  DEC  11  1966 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 

RP  106.64  LAP  -1.39  LOP  260.90 

RC  62.961  CL  29.00  CP  -9.76 

planetocentric  conic 
C3  14.279  VHL  3.776  OU  37.96 
lnch  aznth  lnch  TINE  L-1  TIME 
64.16  21  92  9 4030.76 

119.62  3 99  26  2666.99 

64.16  21  92  9 4030.76 

119.62  3 99  26  2666.99 

64.16  21  92  9 4030.76 

119.62  3 99  26  2666.99 

differential  corrections 
TOC  .9466  TRA  .1730  TC3  -.9629 

ROC  .3197  RRA  .1916  RC3  -.1972 

roc  9.914]  FRA  6.1969  FC-11.6064 

0OE  .6312  BRA  .2302  6C3  1 .0029 

UUNCH  date  dec  11  1966 


GAL 

CAP 

ZAP 


flight  tine  166.00 

DISTANCE  495.334 

3.66  AZL  66.14  HO  196.35  SNA  129.02 
-.46  AZP  93.66  TAL  196.26  TAP  396.63 
61.09  ETS  2.77  ZAE  169.96  CTE  232.27 


ST  212.6  SR  572.3  SS  3766.9 
CRT  .7993  CRS  -.9969  CST  -.7060 
LSA  3614.4  NSA  156.7  SSA  4.9 
ELI  599.9  El2  133.0  ALF  73.36 

arrival  date  may  26  1969 


ECC  .15673  INC  3.6592  VI  30.246 
RCA  106.60  APO  149.24  V2  34.824 
ZAC  111.66  ETC  169.03  CLP  -61.02 


RAO  6967.6 
INJ  LONG 

175.34 
67.70 

179.34 
67.70 

179.34 

67.70 


tCt  11.692 

PIN  2.0S 

VHP  2.793  OP*  *2.36 

RAP  16.96 

ECC  1.2369 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

239.73 

63.92 

22  94  43 

3440.7 

-31.92 

167.35 

239.73 

63.91 

4 46  15 

2260,6 

-31,51 

79.71 

239.73 

63.92 

22  94  43 

3440.7 

-31.92 

167.35 

239.73 

63.91 

4 46  19 

2290.9 

-31.91 

79.71 

239.73 

63.92 

22  94  43 

3440.7 

-31.92 

167.39 

239.73 

63.51 

4 46  15 

2290.9 

-31.91 

79.71 

ORBIT  DETEWnATXON  ACCURACY 


.1470 

SCT 

746.7  SCR 

640.6  SC3 

1994.9 

ST 

909.4  SR 

922.2 

SS 

3771  .2 

19146 

RRT 

.7443  RRF 

.9799  RTF 

.7097 

CRT 

.9799  CRS 

-.9950 

CST 

-.9947 

1963 

SC6 

963.6  R23 

.4339  R13 

.9749 

LSA 

3637.4  MSA 

197.0 

SSA 

9.6 

-6394 

SCI 

920.6  SC2 

347.0  1HA 

39.16 

ELI 

723.0  EL2 

73.6 

ALF 

49.96 

VL  27.615  CAL 
VP  37,554  CAP 
ZAL  96. » ZAP 


RAL  13.71 
INJ  UT 
-26.03 
-26.01 
-26.03 
-26.01 
-26.03 
-26.01 


flight  TINE  170.00 
distance  499.662 

3.91  AZL  66.22  MCA  201.92  SNA  129.09 

-.09  AZP  93.52  TAL  158,11  TAP  359.64 

66.61  ETS  1.90  ZAE  167.62  ETE  213.70 


RAO  6967.6 

VEL  11.647 

PTH  2.04 

VHP  2.799 

OPA  -2.61 

RAP  16.23 

INJ  LONC 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

174.43 

259.97 

63.66 

22  99  19 

3430.6 

-31 .29 

66.10 

239.97 

63.69 

4 47  39 

2267.0 

-31 .26 

174.43 

239.97 

63,66 

22  59  19 

5430.6 

-31 .29 

66.10 

239.97 

63.69 

4 47  39 

2267.0 

-31 .26 

174.43 

239.97 

63.66 

22  99  19 

3430.6 

-31 .29 

66.10 

239.97 

63.69 

4 47  39 

2267.0 

-31 .26 

MID-COURSE  EXECUTION  ACCURACY 


BAU 

.1913 

SCT 

1161.2  SGR 

979.9  SC3  2029.0 

ST 

FAU 

.19470 

RRT 

.6972  RRF 

.9617  RTF 

.6913 

CRT 

BSP 

2636 

see  1297.9  A23 

.2900  R13 

.9192 

LSA 

FSP 

-6905 

SCI 

1276.7  SG2 

232.7  THA 

29.01 

ELI 

FlICHT  TINE  172.00 


ARRIVAL  DATE  HAY  30  1969 


ECC  .19661  INC  3.7649  VI  30.248 
RCA  108.84  APO  U9.26  V2  34.816 
ZAC  109.17  ETC  168.90  CLP  -86,79 


166.44 

aOfll 
166.44 
60.11 
166.44 
60.11 
RACY 

ST  635.1  SR  466.7  SS  3746.4 

CRT  .9960  CRS  -.9929  CST  -.9633 

LSA  3667.6  NSA  196.0  SSA  6.5 

ELI  966.2  El2  26,6  ALF  30.21 

ARRIVAL  DATE  JUN  1 1969 


Vt  27.616  CAL 
VP  37.990  CAP 
ZAL  99.96  ZAP 


HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 
RP  106.66  LAP  -1.96  LOP  263.66 
RC  69,326  GL  26.56  CP  -9.06 
planetocentric  CONIC 

C3  14.233  VHL  3.773  OLA  37.31  RAL  14.22 
LNCH  AZNTH  LNCH  TIME  L-I  TINE  INJ  UT 
64.61  21  96  23  4023.69  -27.66 

119.39  3 99  17  -27.69 

64.61  21  96  23  4023.69  -27.66 

119.39  3 99  17  2692.61  -27.69 

64.61  21  96  23  4023.69  -27.66 

119.39  3 59  17  2BB2.61  -27.69 

differential  corrections 
TX  .7964  TRA  .3997  TC3-1 .2457  BAU  .2369 
ROE  .2972  RRA  .1294  RC5  -.1979  FAU  .19961 
FX  9.7170  FRA  6.1967  FC-11.9101  BSP  3996 
BX  .6127  BRA  .3769  6C3  1.2997  FSP  -6997 


DISTANCE  469.966 

3.94  AZL  66.2T  HCA  204.69  SNA  129.06  ECC  .19671  INC  3.7266  VI  30.248 

.39  AZP  93.39  TAL  197.91  TAP  2.60  RCA  108.85  APO  149.30  V2  54.810 

92.92  ETS  1.21  ZAC  164.34  ETE  202.43  ZAC  106.51  ETC  166.08  CLP  -92.53 


RAO  6967.6 
INJ  LONG 
173.71 
66.46 
1T3.Z9 
66.46 
173.T5 
66.46 


VEL  11.646 

PTH  2.04 

2.752  CX»A  -5,02 

RAP  13.61 

ECC  1.2342 

INJ  RT  AK 

INJ  AZNTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

240.33 

64.10 

23 

3 27 

3425.6 

-31.10 

165.76 

^240763 

64.09 

4 

47  30 

2292.6 

-31 .06 

60.50 

240.33 

64.10 

23 

3 27 

3423.6 

-31.10 

169.76 

240.33 

64.09 

4 

47  30 

2292.6 

-31 .06 

60.90 

240.33 

64.10 

23 

3 27 

5423.6 

-31.10 

165.76 

240.33 

64.09 

4 47  30 

2292.6 

-31 .06 

60.90 

MIO-OOURSE  EICCUTION  ACCURACY 
SCT  1632.3  SCR  926.3  SC3  2014.3 

RRT  .9260  RRF  .9420  RTF  .9466 

SCO  mS.r  R23  .1406  R13  .9921 

SCI  1709.0  SC2  191.0  TNA  16.90 


ORBIT  XTERNINATION  ACCURACY 
ST  1167.1  SR  457,5  SS  3663.0 

CRT  .9996  CRS.  -.9694  CST  -.9912 

LSA  3667,2  NSA  199.1  SSA  7.1 

Eli  1253.5  EL2  6.6  ALF  21 .40 


469 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL.  4.  1968-69) 


MIMCH  PATC  DCC  11  196« 


FLICHT  TIPC  174.00 


ARRIVAL  DATE  JUN  3 1969 


HELIOCENTRIC  CONIC 

RL  147.RR  lAl  -.00  LOt  79.0?  VL  27.RI9 

RR  10S.M  LAP  -1.7R  tOP  m.RR  VP  57.549 

RC  R7.69J  CL  ».19  CP  -4.90  7AL  59. 9« 

planctocentric  conic 


DISTANCE  47R.294 

CAL  3.99  A7L  96.92  Ha  207.95  SNA  129.09 
CAP  .75  ATP  95.26  TAL  157.67  TAP  5.92 
TAP  99.14  ETS  .69  TAE  160.71  ETC  199.62 


ECC  .15703  INC  3.6949  VI  30.249 
RCA  109.91  APO  149.35  V2  34 .904 
TAC  105.99  ETC  167.74  CLP  -99.16 


C3  14.296 

VML 

3.776  OLA  37.09  RAL  14.76  RAO  6967.6 

VEL  11.647 

PTH  2.04 

VHP  2.774 

OPA  -3.91 

RAP  11.13 

ECC  1.2546 

LNCH  ATMTN 

LNCH  TI»C 

L-I  tine 

JNJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATNTH 

INJ  Tim 

^ CST  TIN 

iNJ  2 LAT 

INJ  2 LONG 

64.99 

22 

0 26 

4019.90 

-27.69 

173.24 

240.91 

64.27 

23  7 Z4 

3419.9 

-30,91 

169.26 

119.02 

3 

99  34 

2999.66 

-27.69 

99.97 

240.01 

64.26 

4 47  93 

2299.7 

-30.90 

90,99 

64.99 

22 

0 26 

*Oi$.K 

-97.69 

173.24 

240.91 

64.27 

23  7 24 

3419.9 

-30.91 

169.26 

119.02 

3 

99  54 

2S9S.66 

-27.69 

99.97 

240.91 

64.26 

4 47  93 

2299.7 

-30.90 

90.99 

64.99 

22 

0 26 

4OIS.90 

-27.69 

173.24 

240.91 

64.27 

23  7 24 

3419.5 

-30.91 

165.26 

119.02 

3 

99  34 

2SSS.66 

-27.69 

99.97 

240.91 

64.26 

4 47  93 

2299. 7 

-30.90 

80.99 

OIFFERCNTIAL  CORRECTIONS 

NIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  .9607 

TRA  .9399  TCS-i,906r  DAU 

.mo 

SCT  2115.1  scr 

40S.T  SS3 

1973.6 

ST 

1490.4  SR 

433.9 

SS 

3600,9 

ROE  .2929 

RRA  .1097  RC3  -.1191  FAU 

.19210 

RRT  .9174  RRF 

. 9196  RTF 

.9679 

CRT 

.9979  CRS 

-.9996 

CST 

-.9943 

FOE  9.4129 

FRA  0.1461  FC-n.6659  80F 

U9i 

aca  ttw.t  m 

.0510  ms 

.9699 

LSA 

3917.9  NSA 

160.6 

SSA 

t.9 

«e  i.ofm 

JRA  .9910  9C3  1 .9109  F9P 

-69T7 

SCI  2IS2J1  S62 

100.1  IMA 

11.99 

ELI 

1992.0  EL2 

27.3 

AlF 

16.20 

OATE  DEC  11  1969 

FLIGHT  TINE 

m.0D 

< 

> 

i 

DATE 

JUN 

9 1969 

HELIOCENTRIC  CONIC 


DISTANCE  479.919 


RL  147.29 

LAL 

-.00  to.  70.02  VL  27.010  CM.  4.06  A2L  06.35  HCA  211.02  0MA 

129.08 

ECC  .15796 

INC  5.6492 

V) 

50.249 

- 

HP  1O0.0P 

UP 

-1.99  LOP  299.99  VP  37.940  CAP  1.14 

ATP  95.13 

TAL  157.39 

TAP 

9.59  OCA  106.74 

APO  149.41 

V2 

34.799 

RC  90.069 

CL 

27.91 

CP  -4.01 

2AL  55.11  W 103.57  CT6  .20  7AC  I57.IK  ETE 

191.27 

TAC  101.67  ETC  167.46 

CLP 

-103.60 

i 

pla»ctoccntric  conic 



■-  - • 

- 

C3  14.336 

VHL 

5.796  DU  59.99  RAL  If.SS  RAO  9597.9  VfL  11.S90  PTH  2.05 

VHP 

2.919  OPA  -4.01 

RAP  9.96 

ECC 

1.2559 

LNCH  ATNTH 

INCH  TINE 

L-I  TINE 

INJ  MT 

iHj  vom 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

_ 

69.30 

22 

4 29 

4014.70 

-27.52 

172.64 

241 .41 

64.40 

25 

11  24 

3414.7 

-30,72 

164.96 

- 

114.70 

4 

0 12 

2904.95 

-27.50 

99.29 

241 .41 

64.59 

4 

49  37 

2304.9 

-30,71 

91.31 

- 

69.30 

22 

4 29 

4014.70 

-27.52 

172.64 

241.41 

64.40 

23 

11  24 

3414.7 

-30.72 

164.96 

114.70 

4 

0 12 

2904.93 

-27.50 

99.29 

Ut  .41 

64.59 

4 

49  57 

2504.9 

-30.71 

91.31 

65.30 

22 

4 29 

4014.70 

-27.52 

172.94 

241.41 

64.40 

25 

11  24 

3414.7 

-30.72 

164.96 

114.70 

4 

0 12 

2904.95 

-27.50 

99.29 

241.41 

64.39 

4 

49  57 

2304.9 

-30.71 

91  .31 

DIFFERENTIAL  CORRECTIONS 
TOC  1.1944  TRA  .700  TC9-1 .799S 
ROE  .2709  RRA  .0911  RC5  -.0951 
FK  $.9$t0  FRA  7.9724  FC-11 .2591 
DOC  1.1999  SRA  .7277  SC5  1.7972 


FAU  .19900 
DSP  7003 

FSP 


NIO-OOURSE  EXECUTION  ACCURACT 
“ISr  J599 .4  S6R  449.irS63  1 902.2 


RRT  .991#  RRF 
SG9  2624.1  R23 


.9907  RTF 
.0079  R19 


SCI  261S.4  SG2  200.9  TNA 


GR0JT  DETERMINATION  ACCURACV 
St  1794.9  SR  415.0  SS  3499.4 
CRT  .9944  CRS  -.9909  CST  -.9959 
LSA  5942.5  NSA  162.1  SSA  9.3 
ELI  1941.2  EL2  42.7  ALF  12.90 


LAUNCH  DATE  DEC  11  1969 


flight  tine  179.00 


ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC 

RL  147.29  UL  -.00  LOL  79.02  VL  27.916 
RP  109.91  LAP  -2.05  LOP  293.15  VP  57.534 
RC  92.449  CL  27.42  CP  -3.59  TAL  54.61 
planetocentric  conic 


distance  494.762 

CAL  4.13  ATL  96.59  HCA  214.19  SNA  129.06  ECC  .15931  INC  3.6197  VI  30.249 
CAP  1.53  ATP  93.00  TAL  157.05  TAP  11.23  RCA  109.63  APO  149.49  V2  34.795 
TAP  109.76  ETS  359.93  TAC  153.42  ETE  199.34  TAC  99.60  ETC  167.22  CLP-109.90 


C3  14.469 

VHt 

3.904 

DU  36.70  RAL  19.99  RAO  6967.6 

VEL  11.656 

PTH  2.05 

V^  2.995 

OPA  -4.47 

RAP  6.93 

ECC  I. 2391 

LNCH  ATNTH 

LNCH  TINE 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMtH 

INJ  TI^ 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

69.61 

22 

9 39 

4012.03 

-27.33 

172.92 

242.12 

64.49 

23  19  30 

3412.0 

-30.52 

164,96 

114.39 

4 

1 9 

291 1 .TJ 

-27.51 

99.73 

242.12 

64.47 

4 45  41 

2311.7 

-30.91 

91  .76 

69.61 

22 

9 39 

4012.03 

-27.33 

172.92 

242.12 

64.49 

23  19  30 

3412.0 

-30.92 

164.96 

114.39 

4 

1 9 

2911.71 

-27.31 

99.73 

242.12 

64.47 

4 49  41 

2311,7 

-30.91 

91.76 

69.61 

22 

9 39 

4012.03 

-27.33 

172.52 

242.12 

64.49 

23  15  30 

3412.0 

-30.92 

164.96 

114.39 

4 

1 9 

2911.71 

-27. 3J 

99.73 

242.12 

64.47 

4 49  41 

2311.7 

-30.91 

91.76 

DIFFERENTIAL  CORRECTIONS 
TOE  1.3352  TRA  .9002  TC3-J .9963  DAU  .3943 

ROE  .2610  RRA  .0739  RC3  -.0499  FAU  .17772 

FOE  9.4709  FRA  7.7|54  FC-10.6340  DSP  9919 

DOE  1.3604  BRA  .9032  DC3  1.9969  FSP  -6137 


MIO-COURSE  EICCUTION  ACCURACY 
SCT  3031.2  SCR  419.6  SC3  1909.9 

RRT  .9927  RRF  .9364  RTF  .9932 

sea  5060.0  R23  -.0122  R15  .9952 

SC]  5092.5  SC2  217.2  THA  6.79 


ORBIT  DETERMINATION  ACCURACY 
ST  2074.6  SR  599.4  SS  3560.1 

CRT  ,9999  CRS  -.9791  CST  -.9967 

LSA  5969.5  NSA  165.6  SSA  9.9 

ELI  2111.5  EL2  59.4  ALF  10.69 


pUNCH  DATE  DEC  11  1969 


FLIGHT  TIME  I90.0D 


arrival  date  JUN  9 1969 


HELIOCENTRIC  CONIC 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.911 

RP  109.92  UP  -2.19  LOP  296.51  VP  57,927 

RC  94.940  CL  27.02  CP  -5.25  TAL  94.07 

PUNETOCENTRIC  CONIC 


DISTANCE  490.994 

CAL  4.22  ATL  96.41  HCA  217.34  SNA  129.05  ECC  .19926  INC  5.9945  VI  30.249 

CAP.  1.91  ATP  92.96  TAL  196.67  TAP  14.02  RCA  109.40  APO  149.97  V2  34.791 

TAP  115.67  ETS  599.94  TAE  190.01  ETE  196.26  TAC  97.91  ETC  167.03  ClP-113.71 


C3  14.694 

VHL 

3.929 

OLA  36.52  RAL  16.69 

RAD  6567.6 

VEL  11.664 

PTH  2.05 

VHP 

2.970 

OPA  -4.97 

RAP  5.09 

ECC  1.2412 

LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATM^ 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONC 

69.90 

22 

12  59 

4010.21 

-27.12 

172.26 

242.95 

64.54 

23 

19  49 

3410.2 

-30.31 

164.31 

114.10 

4 

2 21 

2917.16 

-27.11 

90.22 

242.94 

64.53 

4 

91  0 

2319.2 

-30.30 

92,.27 

69.90 

22 

12  59 

4010.21 

-27.12 

172.26 

242*95 

64.54 

23 

19  49 

3410.2 

-30.31 

164.31 

114.10 

4 

2 21 

2919.16 

-27.11 

90.22 

242.94 

64.53 

4 

91  0 

2319.2 

-30,30 

92.27 

69.90 

22 

12  59 

4010.21 

-27.12 

172.26 

242*95 

64.94 

23 

19  49 

3410.2 

-30.31 

164.31 

114.10 

4 

2 21 

2919.16 

-27.11 

90.22 

242.94 

64.93 

4 

91  0 

2319.2 

-30.30 

92,27 

differential  CORRECTIONS 
TOE  1.9026  TRA  1.0749  TC5-2.1929  DAU  .4296 

ROE  .2957  RRA  .0979  RC5  -.0194  FAU  .16799 

FOE  7.9171  FRA  7.4077  FC5-9.90D3  6SP  9946 

eoc  1.9259  BRA  1.0764  BC5  2.1926  FSP  -9940 


NID-COURSC  OCCUTJCN  ACCURACY 
SCT  3447.2  SCR  594.9  SC5  1702.4 

RRT  .9029  RRF  .7929  RTF  .9963 

see  5469.7  R25  -.0219  R15  .9962 

SCI  5461.9  SC2  254.4  THA  9.29 


ORBIT  DETERMINATION  ACCURACY 
ST  2529.5  SR  591.1  SS  3221.5 

CRT  .9943  CRS  -.9699  CST  -.9972 

LSA  3999.9  NSA  169.1  SSA  9.2 

ELI  2390.4  CL2  66.4  ALF  9.16 
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LAUNCH  DATE  OCC  U 1966 
HCLIOCCNTAIC  CONIC 


RL 

147.79 

UL 

-.00 

LOt 

RP 

100.93 

UP 

-7.37 

LOP 

RC 

97.736 

CL 

76.60 

CP 

PLANETOCENTRIC  CONIC 

C3 

14.091 

VHL 

3.099 

OLA 

-Z.9J 


Vt  Z7.0O9 
VP  3T.520 
7At  93.49 


FLICHT  TIIC  107.00 
OISTANCC  497.109 

CAt  4.33  AZt  06.43  HU  770.90  SNA  170.96 
CAP  7.30  ATP  97.77  fAU  196.76  TAP  16.76 
TAP  110.70  ETS  399.30  7AC  146.04  ETC  104.74 


ARRIVAL  DATE  JUN  U 1969 


ecc  .16047  INC  3.5777  VI  30.746 
RCA  106.79  APO  149.66  V7  34.766 
7AC  96.34  ETC  166.67  CLP-116.37 


RAL  17.43  RAO  6967.6 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ 

66.70 

77  17  33 

4000.11 

-76.00 

177.06 

743.00 

113.00 

4 3 46 

7077.41 

-76.00 

90.76 

743.07 

66.70 

77  17  33 

4000.11 

-76.00 

177.06 

743.00 

113.00 

4 3 46 

7077.41 

-76.00 

90.76 

743.07 

66. to' 

H 17  33 

4000.11 

-76.00 

177.06 

743.00 

113.00 

4 3 46 

7977.41 

-76.00 

90.76 

743.07 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  CICCUTZON 

TOE  1.6996  TRA  1.7493  TC3-7.37U  0AU  .4770 
ROE  .7467  RRA  .0437  RC3  .0096  FAU  .19637 

FOE  7.3470  FRA  7.0677  FC3-9.0917  BSP  11797 

0OE  1.6744  0RA  1.7461  0C3  7.3717  F9P  -9909 

munch  date  dec  11  1960 

hcuiocentric  conic 

RL  147.79  LAL  -.00  IXL  79.07  VL  77.790  CAL 

RP  100.94  LAP  -7.49  LOP  307.63  VP  37.917  CAP 

RC  99.636  CL  76.16  CP  -7.63  7AL 

planetocentric  conic 

C3  19.100  3.096  OLA  36.17  RAL  10.74 

LNGN  A7NTH  LNCH  TIME  L-I  TIME  INJ  UT 
66.90  77  77  74  4000.96  -76.69 

113.90  4 9 77  7936.97  -76.63 

66.90  27  77  74  4OD0.96  -76.69 

113.90  4 9 27  7936.97  -76.63 

66.90  77  77  74  4000.96  -76.69 

113.90  4 9 77  2936.97  -76.63 

DIFFERCNTIAL  CORRECTIONS 
TOE  1.7970  TRA  1.4141  TC3-7.9160  SAU  .9107 
ROC  .7467  RRA  .0301  RC3  J1346  FAU  .14403 

FOE  6.7973  FRA  6.7799  FC3r0.7144  BSP  17471 

BOE  1.0130  BRA  1.4149  0C3  7.9163  F9P  -9173 

LAUNCH  DATE  DEC  11  1960 


VCL  11.674  PTH  7.05  VHP 

J 

64.97 

64.96 

64.97 

64.96 

64.97 
64,96 


SCT  3079.7  SCR  377.0  SC3  1 900.4 
RRT  .7449  MF  .7710  RTF  .9007 
SCO  3047.0  073  -.0796  R13  .9001 
SCI  3039*6  SCR  791.6  TKA  4.77 

FLtCHt  TIME  104.00 


3.073  OPA  -5.10  RAP  3,63  ECC  1.7491 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  24  22 

3409.1 

-30.00 

164.12 

4 52  34 

2327.4 

-30.07 

02.03 

23  24  22 

3409.1 

-30.00 

164.12 

4 92  34 

2327.4 

-30.07 

02.03 

23  24  22 

3409.1 

-30.00 

164.12 

4 52  34 

2327.4 

-30.07 

02.03 

ORBIT  DETERMINATION  ACCURACV 
ST  7953.7  SR  370. 1 5S  3076.9 
CRT  .9701  CRS  -.9610  CST  -.9975 
LSA  4017.7  MSA  166.6  SSA  9.6 

ELI  7579.3  El7  76.3  ALF  0.07 

ARRIVAL  DATE  JUN  13  1969 


OISTANCC  903.364 

4.49  ATI  06.49  HCA  273.67  SMA  120.93  ECC  .16179  INC  3.9936  VI  30.740 

7.60  ATP  97.57  TAL  199.00  TAP  19.47  PCA  100.07  APO  149.79  V2  34.706 

97.03  TAP  177.90  ETS  359.17  TAC  143.93  ETE  103.60  7AC  99.17  ETC  166.75  ClP-177.67 


RAO  6967.6 

VEL  11.606 

PTH  2.06 

VHP  3.191 

OPA  -9.39 

RAP  2.40 

ECC  1.2490 

INJ  LOiC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

171 .00 

744.02 

64.90 

73  79  13 

3400.6 

-29.03 

165.97 

01.36 

744.01 

64.97 

4 94  10 

7336.6 

-29.02 

03.45 

171 .00 

744.07 

64.50 

73  79  13 

3400.6 

-29.03 

163.97 

01.36 

R44.01 

64.57 

4 54  10 

7336.6 

-29.02 

03.45 

171.00 

R44.0R 

64.90 

23  29  13 

3400.6 

-29.03 

163.97 

01.36 

744.01 

64.97 

4 94  10 

7336.6 

-29.02 

03.45 

MIO-OOURSC  CREOUTJON  ACCURACY 
SCT  4170.9  SCR  367.1  SC3  1473.9 
RRT  .6013  RRF  .6974  RTF  .9093 
SCO  4199.0  R73  -.0769  R13  .9097 

SCI  4106.4  SCR  760.3  THA  3.44 

FLICNT  TINE  106.00 


ORBIT  OETCRHINATION  ACCURACY 
ST  7793.9  SR  367.4  SS  7935.7 

CRT  .9713  CRS  -.9930  CST  -.9977 

LSA  4037.6  MSA  160.3  SSA  10.1 

Eli  7776.3  EL7  09.9  Atf  7.29 


ARRIVAL  OATE  JUN  15  1969 


HELIOCENTRIC  CONIC 

RL  147,79  LAL  -.00  LOL  79.02  VL  77.709  CAL 

RP  100.94  LAP  -7.50  LOP  309.79  VP  37.904  GAP 

RC  102.030  CL  29.70  CP  -7.39  TAL 

planetocentric  CONIC 
C3  19.973  VHL  3.940  OLA  39.90  RAL 


distance  909.977 

4,90  ATL  06.46  HCA  776.03  SMA  170.07  ECC  .16337  INC  5.5565  Vl  30.740 
5.06  ATP  97.47  TAL  155.31  TAP  72.14  RCA  107.07  APO  149,97  V7  34.704 

94.51  ETC  166.67  ClP-176.60 


LNCH  ATMTH 

lnch  time 

L-I  TIME 

INJ  UT 

INJ  LONG 

66.01 

22  27  52 

4000.90 

-76.37 

171.74 

113.19 

4 7 7 

7946.67 

-76.36 

97.07 

66.01 

22  27  32 

4000.90 

-76.57 

171.74 

113.19 

4 7 7 

7946.67 

-76.36 

97.07 

66.01 

22  27  37 

4000.90 

-76.37 

171.74 

113.19 

4 7 7 

2946.67 

-76.36 

97.07 

differential 

CORRECTIONS 

NIO-1 

92.19  TAP  176.97  ETS  390.90  TAF  141.77  ETE  107.71  TAC 

19.10  RAO  6967.6  VCL  11.701  PTH  7.06  VHP  3.374  OPA  -9.51  RAP  1.63  ECC  1 .7555 
INJ  RT  ASC 
746.06 

746.05 

746.06 
746.09 
746.06 
746.09 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.90 

23  34  20 

3400.6 

-29.96 

163.04 

64.97 

4 56  13 

7346.6 

-29.95 

04.13 

64.90 

23  34  20 

3400.6 

-29.56 

163.04 

64.97 

4 96  13 

7346.6 

-29.99 

04.13 

64.90 

73  34  20 

3400.6 

-29.96 

163.04 

64.97 

4 56  13 

2346.6 

-29.99 

04.13 

TOE  1.9733  TRA  1.9702  TC3-7.6364  0AU  .9477 
ROE  .7497  RRA  .0104  RC3  .0593  FAU  .13739 
FOE  6.7477  FRA  6.3739  FC3-7.3033  BSP  13603 
BOE  1.9390  BRA  1.5703  0C3  7.6369  FSP  -47M 

LAUNCH  DATE  DEC  11  I960 


SCT  4407.9  SCR  361.9  SC3  1399.9 
ART  .6173  RRF  .9076  RTF  .0900 
see  4507.0  R73  -.0766  R13  .9000 
SCI  4490.1  SCR  704.1  THA  7.06 

FLIGHT  TIME  100.00 


ST  7974.7  SR  397.5  SS  7790.3 
CRT  .9641  CRS  -.9445  CST  -.9970 
LSA  4094.1  MSA  ITD.O  SSA  10.9 
ELI  7944.4  El7  94.3  AUF  6.73 

ARRIVAL  DATE  JUN  17  1969 


HELIOCENTRIC  CONIC 
RL  147.79  UL  -.00  LOL  70417  VL 

RP  100.09  LAP  -7.70  LOP  300.96 

RC  104.441  GL  79.77  CP  -7.10 


DISTANCE  919.697 

77.770  CAL  4.73  ATL  06.40  HCA  770.00  SMA  170.00 
VP  57.406  CAP  3.44  ATP  07-77  TAL  154.77  TAP  74.76 
TAL  91.47  TAP  13046  CTS  390.00  TAC  130.07  ETC  107.07 


ECC  .16917  INC  3.9712  Vl  30.740 
RCA  107.53  APO  190.07  V2  34.703 
TAC  93.74  ETC  166,61  CLP-130.30 


PLAICTOCENTRIC  CONIC 
C3  19.924  VHL  3.990 

OLA  55.79  RAL  *0.0*  RAO  6567.6 

VCL  11.71S 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  U3NG 

INJ  RT  ASC 

67,13 

22  32  97 

4009.04 

-76.07 

171 .61 

*47.50 

112.07 

4 0 99 

7957.70 

-76.06 

Sr.75 

*47.*9 

67.13 

22  32  97 

4009.04 

-76.07 

l7l .61 

*47.50 

112.07 

4 0 99 

7997.70 

-76.06 

se.75 

C47.C9 

67.13 

22  32  97 

4009.04 

-76.07 

17]  .61 

*47.50 

112.07 

4 0 99 

7997.70 

-76.06 

se.75 

*4r.*9 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  ERECU 

7.06  VHP  3.470  OPA  '5.94  RAP  1.09  ECC  1.7671 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.96 

73  39  46 

3409.0 

-29.27 

163.75 

64.59 

4 90  17 

*557. T 

-29.26 

04.00 

64.96 

73  39  46 

3409.0 

-29.27 

163.75 

64.99 

4 90  17 

*35T.r 

-29.26 

04.00 

64.56 

73  39  46 

5409.0 

-29.27 

163.75 

64,99 

4 90  1 7 

*357.7 

-29.26 

04.00 

TOC  1.03T7  THA  1.7410  TC3-2.7t7C  BAU  .i$OB  SCT  4774.3  KH  M0.3  SC3  1«0.2 

HOC.  .2475  «W  .OOSO  HC3  .07*5  F40  .ItCm  «T  .5H1  ««  .5330  OTT  .9904 

FOC  5.7337  CHA  8.0335  FC3-8.576*  BSP  14831  SCO  4W.9  M33  -.0*59  »15  .9905 

BOC  2.0526  aw  1.7410  BC3  *.7*S1  FSP  -4417  SC1.477S.5  SG2  299.0  THA  2.42 


ST  3089.0  SH  555.4  SS  2649.1 

CRT  .9567  CRS  -.9560  CST  -.9979 

LSA  4066.1  MSA  171.9  SSA  10.9 

ELI  5067.8  EL2  102.8  AlF  6.55 
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UUNCH  OATC  OCC  J1  19€B  FUlCHT  TIME  190.00  ARRIVAL  DATE  JUN  J9  1969 

HCtlOCENTffIC  CONK  OISTANCC  iZl.lTO 

RL  147.29  LAL  -.00  UX  79.02  VL  27.797  CAi  4,#9  A2L  96.49  HO  233.15  SNA  129.72  ICC  .i$7lB  INC  3.5072  VI  30.249 

RP  109.95  LAP  -2.9J  LOP  312.12  VP  37,497  CAP  3.93  ATP  92.11  TAL  154.20  TAP  27.35  RCA  107,20  APO  150.24  V2  34.793 

RC  106.944  CL  24.72  CP  '1.99  TAl  50.64  TAP  133.69  CTS  359.91  TAC  136.71  ETE  191.47  TAC  93.44  ETC  169.57  ClP-133.72 

PLANETOCCNTRIC  CONK 

C3  16.395  VNL  4.049  OLA  35.59  RAL  20.99  RAO  6567.7  VEL  11.737  PTH  2.07  VHP  3.629  OPA  >9.47  RAP  .74  ECC  1.2697 


LNCH  A7HTH 

LNCH  TIME 

L-I  time 

1N.I  UT 

INJ  LOnC 

IMJ  RT  A5C 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

67.49 

22  39  44 

4009,79 

-25.75 

171.50 

249.64 

64.53 

23  45  33 

3409.9 

-29.95 

163.66 

112.52 

4 10  54 

2969,96 

-25.73 

93.55 

249.63 

64.52 

5 0 24 

2370.0 

-29.94 

95.72 

67.49 

22  39  44 

4009,79 

-25.75 

171.50 

249.64 

64.53 

23  45  33 

3409.9 

-29.95 

163.66 

112.52 

4 10  54 

2969.96 

-25.73 

93.55 

249.63 

64.52 

5 0 24 

2370.0 

-29.94 

95.72 

67,49 

22  39  44 

4009.79 

-25.75 

171.50 

246.64 

64.53 

23  45  33 

3409.9 

-29.95 

163.66 

112.52 

4 10  54 

2969.96 

-25.73 

93.55 

249.63 

64.52 

5 0 24 

2370.0 

-29.94 

95.72 

OIPPERENTIAL  CORMCCTIONS  MIO--COURiC  CRECUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACV 

TOC  2.1419  TRA  1.9039  TCS-g.rgU  9AU  .6117  96T  5027.7  SCR  362.4  SC3  1147,7  ST  3191,2  SR  355.7  55  2513.9 

ROC  .2513  RRA  '.0009  RC3  .0960  FAU  .11012  RRT  .5027  RRF  .4797  RTF  .9906  CRT  .9499  CRS  '.9275  CST  -.9979 

roc  5.2595  FRA  5.7124  FC3'5.9193  BSP  15569  SCO  5040.7  R23  -.0246  RJ3  .9905  LSA  4074.3  MSA  174.1  S5A  11.3 

0OC  2.1565  8RA  1.9039  9C3  2.7924  FSP  -4092  9C]  5031.0  SC2  313.1  THA  2.09  CLl  3209.1  CL2  111.0  AlF  6.05 

IJIUNCH  OATC  OCC  11  1969  FLICHT  TIME  192*00  ARRIVAL  DATE  JUN  21  1969 

NCLIOCCNTRK  CONK  0I9TANGC  527.959 

RL  147.29  UAL  -JIO  La  79.02  VL  27.755  CAL  5,09  ATt  96.51  HCA  236.31  SNA  129.63  ECC  .16941  INC  3.4944  Vi  30.249 

RP  109.94  LAP  -2.91  LOP  315.29  VP  37.479  CAP  4.21  ATP  91.94  TAL  153.60  TAP  29.91  RCA  106.94  APO  150.43  V2  34.794 

RC  109.246  CL  24.19  CP  -1.93  TAL  49.93  TAP  136.96  CTS  359.76  TAC  134.79  ETC  191.03  TAC  93.40  ETC  166.56  ClP-136.99 

plaictoccntric  conk 

C3  16.911  VH.  4.112  OU  35.39  RAt  2l .99  RAO  6567.7  VEL  II .760  PTH  2.0$  9HP  3.797  OPA  -5.33  RAP  .66  ECC  1.2793 


LNCH  ATMTH 

LNCH  rxic 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TllC 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.94 

22  44  47 

4010.93 

-25.39 

171.40 

250.06 

64.49 

23  5J  39 

3410.9 

-29.61 

163.60 

112.16 

4 12  33 

2993.31 

-25.39 

94.43 

250.06 

64.49 

5 2 37 

2393.3 

-29.60 

96.62 

67,94 

22  44  47 

4010.93 

-25.39 

17}  .40 

250,06 

64.49 

23  51  39 

3410.9 

-29.61 

163,60 

112.16 

4 12  53 

2993.31 

-25.39 

94.43 

250.06 

64.49 

5 2 37 

2M3.3 

-29.60 

96.62 

67.94 

22  44  47 

4010.93 

-25.39 

171.40 

250.06 

64.49 

23  51  39 

3410.9 

-29,61 

163.60 

112,16 

4 12  53 

2993.31 

-25.39 

94.43 

250 

64.49 

5 2 37 

2393.3 

-29.60 

96.62 

DIFFERENTIAL  CC3RMECTION9  MID-C0UR6C  ClECUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACV 

roc  2.2370  TRA  2.0691  7C3-2.9290  BAU  .6399  96T  5254.9  SCR  366,9  3C3  1052.6  ST  3292.9  SR  359.0  55  2395.3 

ROC  .2570  RRA  -.0094  RC3  J3962  FAU  .09996  RRT  .457}  RRF  .4342  RTF  .9906  CRT  .9424  CRS  -.9194  CST  ',9990 

FOE  4.9229  FRA  5.4137  FC3-5.I1I9  0SP  16409  SCO  5267.7  R23  -.0229  RI3  .9906  LSA  4077.9  MSA  176.4  SSA  11.6 

80E  2.2517  ORA  2.0691  9C3  2.9296  FSP  -3762  SCI  5257.6  SC2  326.2  TKA  1.94  ELI  3310.1  El2  119.1  AlF  5.96 


LAUNCH  DATE  OCC  11  1969  FLlCHT  TIME  194.00  ARRIVAL  DATE  JUN  23  1969 

heliocentric  conk  distance  533.925 

RL  147.29  LAL  -.00  La  79.02  VL  27.741  CAL  5.27  A7L  96.52  HCA'239.47  SMA  129.54  ECC  .17196  INC  3.4924  VI  30.249 

RP  109.94  LAP  -3.00  LOP  319.45  VP  37,470  CAP  4.60  ATP  91.77  TAL  152.96  TAP  32,43  RCA  106.45  APO  150.64  V2  34,795 

RC  111.645  CL  23.64  CP  -1.69  TAL  49.97  TAP  139.90  ET$  359.73  TAC  133.05  ETE  190*67  TAC  93.59  ETC  166.57  ClP-139.93 

PLANE  TOCENTRK  CONK 


C3  17.509 

VHL  4.194 

DLA  33.16  RAL  23.04 

RAO  6567.7 

VEL  11.795 

PTH  2.09 

VHP 

3.976 

OPA  -5.10 

RAP  .91 

ECC  i.zsai 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

69.23 

22  51  12 

4012.27 

-25.01 

171.31 

251,59 

64,44 

23 

59  4 

3412.3 

-29.23 

163.53 

111,77 

4 14  52 

2997.99 

-25.00 

95.39 

251 .57 

64.43 

5 

4 SO 

2399.0 

-29.22 

97.61 

69.23 

22  51  12 

4012.27 

-25.01 

171.31 

251.59 

64.44 

23 

59  4 

3412.3 

-29.23 

163.53 

111.77 

4 14  52 

2997.99 

-25.00 

95.39 

251 .57 

64.43 

5 

4 50 

2399.0 

-29,22 

97.61 

69.23 

22  51  12 

4012.27 

-25.01 

171.31 

251.59 

64,44 

23 

59  4 

3412.3 

-29.23 

163.53 

111.77 

4 14  52 

2997.99 

-25.00 

95.39 

251.57 

64.43 

5 

4 50 

2399.0 

-29.22 

97.61 

differential  CORRECTIONS  MID-COURSE  EICCUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3270  TRA  2.2390  TC3-2.9352  BAU  .6641  SCT  5462.0  SCR  373,1  SC3  965.9  ST  3379.9  SR  362.2  SS  2266.7 

ROC  .2645  RRA  -.0144  RC3  .1035  FAU  .0B997  RRT  .4209  RIT  .3997  RTF  .9905  CRT  .9359  CRS  -.9117  CST  -.9990 

FOE  4.4325  FRA  5.1454  FC3-4.4499  BSP  I7ll0  SGB  5474.7  R23  -.0207  R13  . 9904  LSA  4091.7  MSA  179.1  SSA  n.9 

aOC  2.3420  BRA  2.2391  BC3  2.9371  FSP  -3449  SCI  5464.3  SC2  339.3  THA  1.65  CLl  3396.7  EL2  127.1  AlF  5.73 

munch  DATE  DEC  11  1969  FLIGHT  TJIC  196.00  ARRIVAL  DATE  JUN  25  1969 

heliocentric  conic  DISTANCE  539.966 

RL  147.29  LAL  -.00  La  79.02  VL  27.727  CAL  5.49  ATL  96.53  HCA  242.63  SNA  I2B.44  ECC  .17459  INC  3.4712  Vi  30.249 

RP  t0$.95  LAP  -3.09  LCP  321 .61  VP  37.461  CAP  5.00  ATP  91.60  TAL  152.29  TAP  34.^  RCA  106.02  APO  150.97  V2  34.797 

RC  114.042  CL  23.07  CP  -1.56  TAL  ABM  TAP  142,53  ET5  359.71  7AE  131.50  ETE  190.39  TAC  93.97  ETC  166.59  CLP-142.56 

PLANETOCCNTRIC  CONK 


C5  19.191 

\WL 

4.264 

OU  34.93  RAL  24.13  RAO  6567.7  VEL  11 .914 

PTH  2.09 

WP 

4, 

.165 

OPA  -4.91 

RAP 

1.15 

ECC 

1 .2992 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

RO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

69.64 

22 

57  55 

4013.99 

-24. iO 

171.22 

253.19 

64.39 

24 

4 

49 

3413.9 

'27. aj 

163.49 

111.36 

4 

16  SO 

3013.94 

-24. S9 

96.43 

253,19 

64.57 

5 

7 

3 

2413.9 

-27.flZ 

99.69 

69.64 

22 

57  55 

4013.99 

-24.60 

171 .22 

253.19 

64.39 

24 

4 

49 

3413.9 

'27. S3 

163.49 

111.36 

4 

16  50 

3013.94 

-24.59 

96.43 

253.19 

64.37 

5 

7 

3 

2413.9 

'27.82 

99.69 

69.64 

22 

57  55 

4013.99 

-24.60 

1T| .22 

253.19 

64.39 

24 

4 

49 

3413.9 

'27.83 

163.49 

111.36 

4 

16  SO 

3013.94 

-24.59 

96.43 

253.19 

64.37 

5 

7 

3 

2413.9 

'27.82 

99.69 

OIFFEKNTIAL  COMECTIONS 

HIO-COURSE  C1CCUTI0N  ACCURACV 

CRBIT  ^TERMINATICSN  ACCURACY 

TOC  2.4070 

TRA 

2.4090 

TC3-r.M«9  BAU  .M76 

SCT  5644.5  SCR 

390.0  SC3 

995.9 

ST  3445.2 

SR 

567.5 

SS 

2150.9 

ROE  .2734 

RRA 

'.0193  K3  .1077  FAU  .00130 

RRT 

.3927  RRF 

,3730  RTF 

.9903 

CRT  .9295 

CRS 

-.9045 

CST 

-.9990 

FOE  4.0709 

FRA 

4.B9R3  FC3-3.9711 

BSP  17B11 

SG6  5657.3  R23  - 

.0199  R13 

.9903 

LSA  4074.0 

MSA 

192.0 

SSA 

12.2 

aoE  2.4225 

BRA 

2.4091 

BC3  2.9290  FSP  -3179 

SCI 

5646.5  SC2 

349.4  THA 

1.52 

ELI  3462.1 

EL2 

134.9 

ALF 

5.67 
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LAUNCH  DATE  DEC  11  19M  FtICHT  TINE  IM.OO  ARRIVAL  DATE  JUN  ?7  1969 


heliocentric  conic  distance  S4S.90O 


m.  U7.Z9 

LAI 

-.00 

LOL  79.09  VL  97.719 

GAL  5.79  AZL  00.54 

HCA 

945.00 

SNA 

190.34 

ECC  .17755 

INC  3.4000 

VI 

30.Z45 

ffp  100.93 

LAP 

-3.10 

LOP  394.70 

VP  37.453 

GAP  5.40 

AZP  91.49 

TAL 

151.50 

TAP 

37  ..30 

9CA  105.55 

APO  151 .19 

V9 

34 . 790 

ttc  110.435 

GL 

99.49 

GP  -1 .45 

ZAL  47,17 

ZAP  149.07  ETS  396.71 

ZAC 

130.11 

ETC 

100.14 

ZAC  94.54 

ETC  166.03 

CLP 

-145.10 

PLANCTOCCNTRIC  CONIC 

C3  10.930 

VHL 

4.359  OLA  34.00  RAL  95.95  fUD  0507.0 

VCL  11.040  PTH 

9.10 

VHP 

4.365 

OPA  -4,45 

RAP  1 .07 

ECC 

1.3117 

LN04  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  NT  ^0C 

INJ  AZMTH 

INJ 

TINE 

PO  CST  TIN 

INJ  9 LAT 

INJ 

9 LONG 

09.09 

4 57 

4015.00 

-94.10 

171.13 

954.00 

64.39 

94 

11  53 

3415.7 

-97.40 

103.42 

110.91 

4 

10  43 

3031 .90 

-94.14 

97.56 

954.00 

64.31 

5 

9 15 

9431.3 

-97.39 

09.00 

09.09 

93 

4 57 

4015.60 

-94,10 

171.15 

954.00 

64,39 

94 

11  53 

3415.7 

-97,40 

103.42 

110.91 

A 

10  43 

3031 .90 

-94.14 

97.56 

954.00 

64.31 

5 

9 15 

9431.3 

-97.39 

09.06 

09.09 

93 

4 57 

4015.00 

-94.10 

171.13 

954.06 

64.39 

94 

11  53 

3415.7 

-97.40 

163.42 

110.91 

4 

10  43 

3031 .90 

-94.14 

97.56 

954.06 

64.31 

5 

9 15 

9431.3 

-97,39 

09.00 

OIFrERENTIAI.  OdMECTIONS  HIO-COUMC  CICCUTIflN  ACOMAa  CNeiT  DETERMINATION  ACCURACT 

TOE  e.ASie  TRA  E.MM  TCS-E.r*??  BAU  .TtIM  ACT  SMM.T  MR  WT.A  M3  SI3.0  ST  3496.1  SR  373.9  SS  2042.6 

ROE  .2R3R  RRA  -.020  RC3  .1099  FAU  .07327  NRT  .3724  RAF  .3946 IITF  .9900  CRT  .9236  CRS  -.S977  C$T  -.9990 

FOE  3.7493  FRA  4.6630  FC9-9. 3492  0SR  16439  SG6  9621.6  R23  -.0167  RI3  .9900  LSA  4062.1  MSA  169.2  SSA  12.4 

BOE  2.4976  BRA  2.9697  BC3  2.7996  FSR  -2929  6C1  9610.9  399.4  1HA  1.43  ELI  3913.1  EL2  142.7  ALF  9.65 

LAUN04  DATE  DEC  11  1966  FLlCNT  TIME  200.00  ARRIVAL  DATE  AUN  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  991.967 

RL  147.29  LAL  -JIO  LOL  79.02  A 27.696  (AL  9.97  AIL  66.99  MCA  246.96  SNA  10.29  ECC  .16077  INC  3.4909  VI  30.248 

RP  1W.9I  LAP  -3.0  LOP  07.M  VP  97.444  CAP  9.60  A2P  91.24  TAL  190.M  TAP  39.61  RCA  109.09  APO  191.41  V2  34.794 

RC  116.623  CL  21.0  CP  -1.99  2AL  0.0  ZAP  147.49  ET6  996.72  2AE  10.67  ETE  179.99  ZAC  99.26  ETC  166.67  ClP-147. 47 

PLANETOCENTRIC  CONIC 


C3  19. W 

VHL  4.440  OLA  54.49  UAL  90.40  NAO  6567.0  VQ.  Jl .081 

PTH  9.11 

VHP 

4, 

.574 

OPA  -4.04 

RAP  2.35 

ECC  1.3257 

LNCH  AZMTH 

LNCH  TINE 

L-I  TINE 

INJ  UT 

IIM  LONG 

INJ  NT  A0C 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  9 LAT 

INJ  2 LONG 

69.56 

93  19  10 

4017.07 

-99.60 

171.03 

956.69 

64.96 

94 

19 

16 

3417.7 

-96.94 

163.37 

110.44 

4 90  99 

9050.06 

-99.07 

00.70 

956.61 

64.95 

5 

11 

99 

9450.1 

-96.93 

91 .12 

69.50 

99  19  10 

4017.67 

-99.00 

171.03 

956.69 

64.96 

94 

19 

16 

3417.7 

-96.94 

163.37 

110.44 

4 90  99 

9050.06 

-93.67 

00.70 

956,61 

64.95 

5 

11 

99 

9450.1 

-96.93 

91.12 

09.50 

93  19  10 

4017.67 

-93.60 

tJlM 

956.69 

64.96 

94 

19 

16 

3417.7 

-96.94 

163.37 

110.44 

4 90  3f 

9050.06 

-93.07 

00.70 

996.61 

64.95 

5 

n 

99 

9450.1 

-96.93 

91.12 

differential  CaRRECTIONS  NIO-COURK  EXOUTICN  ACCURACT  ORBIT  DETERMINATION  ACCURACT 

TDE  2.9911  TRA  2.760  TC9-2.74M  BAU  .7276  667  9999.9  SCR  994.6  6C3  746.9  ST  3939.3  SR  360.9  SS  1940.8 

ROC  .2999  RRA  -.0290  RC3  .1090  FAU  4)690  RRT  .3962  RAF  .3439  RTF  .907  CRT  .910  CRS  -.8914  CST  -.9980 

roe  3.4919  FRA  4.49M  FC3-2.660  BSP  1019  SCR  990.0  R0  '4)10  R19  .097  LSA  044.6  MSA  10.6  SSA  12.6 

eoc  2.901  6RA  2.701  SC9  2.7916  FSP  -2700  SCI  907.6  6C2  90.9  1NA  1.97  ELI  390.6  EL2  10.3  AlF  9.66 


LAUNCH  DATE  DEC  II  190  FlICNT  TIME  20.0  ARRIVAL  DATE  JUL  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  997.09 

RL  147.29  LAL  -.00  La  79.02  VL  27.479  CAL  6.24  A2L  0.M  HCA  292.12  SNA  10.11  ECC  .19426  INC  3.4409  VI  0.248 

RP  10.0  LAP  -3.27  LOP  331.11  VP  37. 4H  CAP  6.0  A0  91.W  TAL  10.10  TAP  42.0  RCA  104.0  APO  191.72  V2  34.798 

RC  121.206  CL  21.0  CP  -1.0  ZAL  49.0  ZAP  149.67  £74  90.73  ZA£  127.76  ETE  179.79  ZAC  0.17  ETC  166.71  ClP-149.70 

PLANETOCENTRIC  CONIC 

CS  IB.IAO  m.  4.994  OLA  34.15  RAL  27.97  RAO  607.6  VEL  11 .01  PTM  2.12  VHP  4.70  DPA  -3.97  RAP  3.17  ECC  1 .3413 


LNCH  AZMTH 

LNCH  TINE 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  97  AK 

INJ  AZM1H 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.06 

23  90  0 

4019.67 

-93.10 

170*99 

950.45 

64.19 

94  96  59 

3419.7 

-26.45 

163.30 

109.94 

4 29  11 

3070.40 

-93.16 

100.19 

950.44 

64.16 

5 IS  91 

2470.5 

-26.44 

92.49 

70.06 

23  20  0 

4019.67 

-93.10 

170.99 

950.45 

64.19 

94  26  59 

3419.7 

-26.45 

163.30 

109.94 

4 22  II 

3070.40 

-99.16 

100.19 

950.44 

64.16 

5 13  21 

9470.5 

-26.44 

92.49 

110.00 

4 34  17 

3033.61 

-94  .W 

97.79 

950.99 

6S.II 

5 24  SO 

2433.6 

-27.37 

90.03 

110.00 

4 11  0 

3104.54 

-99.19 

109.99 

957.00 

63.29 

5 2 45 

2504.5 

-25.53 

94,72 

differential  CORRECTIONS  MIO-COUR0  dCOUTION  ACCURACV  O0IT  0TERNINATION  ACCURACT 

TOE  2.6167  TRA  2.9601  TCS-2.6649  BAU  .740  BCT  600.9  BCR  4024)  9C9  07.1  ST  3996.9  » 30.2  SS  1649. T 

ROE  .3064  RRA  -.0260  RC3  .100  FAU  .0019  RRT  .390  RRF  .990  RTF  .099  CRT  .910  CRS  -.096  CST  -.9980 

FOE  3.160  FRA  4.2664  FC9-2.401  BSP  19927  SGB  6101.6  R23  -4)124  R13  .093  LM  023.2  NSA  10.2  SSA  12.8 

BOE  2.6346  BRA  2.9602  6C3  2.071  FSP  -240  SCI  6004)  6C2  SM.l  THA  1.94  ELI  3976.9  £l2  157.7  ALF  9.70 

LAUNCH  DATE  DEC  11  190  FLICHT  TIME  04.00  ARRIVAL  DATE  JUL  3 1969 


ICLIOCENTRIC  CONIC  OISTANCC  03.693 

RL  147.0  LAL  -4)0  La  79.0  VL  27.60  CAL  6.99  A2L  0.97  HCA  09.0  SNA  127.0  ECC  .16609  INC  3.4313  V)  30.248 

RP  1M.0  LAP  -3.0  LOP  334.0  VP  97.427  CAP  6.0  AZP  0.67  TAL  149.0  TAP  44.61  RCA  103.0  APO  152.07  V2  54.603 

RC  123.01  CL  0.65  CP  -1.16  ZAL  44.27  ZAP  191 .77  CTS  90.74  ZAC  10.77  ETE  179.67  ZAC  97.19  ETC  166.76  ClP-191  .79 

PLAfCTOCENTRIC  CONIC 


TDE  2.019  TRA  9.160  TC3-2.W10  BAU  .790  BCT  010.1  BCR  40.9  SC9  633.3  67  3976.9  M M9 .6  0 1758.9 

ROE  .920  RRA  -4)09  RC9  .101  FAU  4)9276  RRT  .990  RRF  .990  RTF  .990  CRT  .9080  CRS  -.8802  CST  -.9980 

FOE  2.904  FRA  4.100  FC9-2.090  BSP  1099  SCB  620.9  R0  -4)101  RI3  .909  LSA  4000.7  MSA  199.9  SSA  12.9 

BOE  2.700  BRA  3.1690  BCS  2.W30  FSP  -220  SCI  011.6  BC2  30.6  THA  1.39  ELI  3599.0  EL2  165.0  ALF  5.75 
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EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


4.AUNCH  DATE  DEC  U 19M  TLICHT  TIME  206*00  AWVAt  GATE  JOL  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  569*747 


RL  147.29 

LAL  -.00 

LOL  79.02 

VL  27.644 

ML  6.«4 

AIL  86.58  HCA 

258.45 

SNA 

127.87 

ECC  .19222 

INC  3.4225 

VJ 

30.248 

RP  108.87 

LAP  -3.35 

LOP  337.45 

VP  37.419 

MP  T.0$ 

AZP  90.69  TAL 

148.53 

TAP 

46*98 

RCA  103.29 

APO  152.45 

V2 

34.808 

RC  125.948  CL  19*98 
PUNCTOCCNTRIC  CONIC 

CP  -l.ll 

ZAL  43.26 

2U>  153. T4 

ETS  358.76  ZAE 

125.87 

ETE 

179.57 

ZAC  98.32 

ETC  166.80 

CLP 

-153.76 

C3  22.999 

VHL  4.796  OLA  33.56 

RAL  29.96  RAO  6567.9  VEL  12.016  PTH 

2.14 

VHP 

5.261 

OPA  -2.50 

RAP  5*17 

ECC 

1 .3785 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

IN.1  UT 

INJ  LONC 

INJ  RT  ASC  INJ  AZMTH 

INJ 

1 TI« 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

71.10 

23  36  21 

4023.79 

-22.07 

170.66 

262.31 

64.05 

24 

43  25 

3423.8 

-25*38 

163.12 

1 

102.02 

4 24  54 

3116.33 

-22.06 

103.10 

262.30 

64.04 

5 

16  50 

2516.3 

-25.36- 

95.56 

1 

71.18 

23  36  21 

4023.79 

-22,07 

170.66 

262.31 

64.05 

24 

43  25 

3423.8 

-25.38 

163.12 

! 

108.82 

4 24  54 

3116.33 

-22.06 

103.10 

262.30 

64.04 

5 

16  50 

2516.3 

-25.36 

95.56 

110.00 

5 21  25 

2943.33 

-26.69 

WM 

264.57 

67.80 

6 

id  ^ 

2543.3 

-29.45 

83.83 

f 

110.00 

3 42  56 

3244.79 

-17.59 

110.57 

2^.79 

60.21 

4 

37  1 

2644.8 

-21.42 

103.54 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

0R6IT  DETERMINATION  ACCURACV 

TOC  2.7400  TRA  3.3723  TC3-2.5101  8AU 

.7724 

SCT  6315.9  SCR  415.3  SC3 

584.0 

ST 

5581 .2  SR 

403.2 

ss 

1675.3 

ROC  .3374  RRA  -.0239  RC3  .0981  FAU 

.04722 

RRT  .3535  RRF  .3432  RTF 

.9885 

CRT 

.9033  CRS  • 

'.8751 

CST 

-.9980 

FOE  2.7368  FRA  3.9507  FC3-1.7T73  PSP 

20369 

SCO  6329.5  R23  -.0080  R13 

.9084 

LSA 

3969.2  MSA 

199.7 

SSA 

13.0 

eOE  2.7607  BRA  3.3724  8C3  2.5120  FSP 

-2116 

SCI  6317.6  SC2  388.4  THA 

1.34 

ELI 

3599.8  EL2 

172.1 

ALF 

5.82 

1 

MUNCH  DATE  DEC  11  1968 

FLICHT  TIME  208.00 

< 

> 

1 

DATE 

JUL 

7 1969 

heliocentric  conic  DIST4N0E  575.604 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.629  WL  7.12  AIL  26.59  HCA  261 .62  SNA  127.74  ECC  .19669  INC  3.4J56  VI  30. 245 

RP  102.25  LAP  -3.92  LOP  340.62  VP  37,411  CAP  7.53  A2P  90*50  7AL  147.7]  TAP  49.33  RCA  102.62  APO  152*67  V2  34.815 

RC  122.306  CL  19.32  CP  -1.05  2AL  42.25  2AP  155.61  CIS  952.77  ZAC  125,07  ETC  179.49  ZAC  99.56  ETC  166.84  ClP-155.63 

PlANETOCCNTRIC  CONIC 

C3  24.336  VHL  4.933  OLA  33.25  RAL  31.17  RAO  6562 VCL  12.071  PTH  2.16  WP  5.513  OPA  -1.91  RAP  6.33  ECC  1 .4005 


LNCH  AZMTH 

LNCH  TINE 

L-I  Tim 

INJ  UT 

INJ  LONC  INJ  RT  AK  INJ  AZMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

- 

7J  .80 

23  45  2 

4025.80 

-21 .47 

170.50 

264.33 

63.98  24  52 

7 

3425.8 

-24.79 

163.00 

f 

108.20 

4 25  53 

3141.95 

-21 .46 

104.77 

264.32 

63.97  5 18 

15 

2541.9 

-24.78 

97.27 

= 

71 ,80 

23  45  2 

4025.80 

-21 .47 

170.50 

264.33 

63.98  24  52 

7 

3425.8 

-24.79 

163.00 

lOB.IO 

4 25  53 

3141.95 

-21 .46 

104.77 

264.32 

63.97  5 18 

15 

2541.9 

-24.78 

97.27 

llO.OO 

5 37  22 

2922.66 

-27.21 

90.55 

267.10 

68.46  6 26 

5 

2322.7 

-29.88 

82.38 

110.00 

3 36  39 

3293.08 

-15.84 

113.34 

261.18 

59.35  4 31 

32 

2693.1 

-19.88 

106.44 

differential  CORRECTIONS 

NIO-OOURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOC  C.79T1 

TRA  3.5931 

TC3-2.407D  04U  .7037 

SCT  0410.0  0C0 

401.1  0C3  330.3 

ST  3577.7 

30  410.3 

SS  1597.6 

E 

HOC  .3531 

RRA  -.Om  RC3  .0921 

FMl  4Mt09 

RRT 

.3600  RSr 

.3314  0tF  .0000 

CRT  .8988  CRS  -.8702 

CST  -.9981 

POC  2.3430 

rHA  5.$iM  FC3-1 .4072  MP  207*3 

SG8  6424.4  R23 

'.0061  013  .0000 

LSA  3934.3  MSA  203.6 

SSA  13.0 

eoc  2.at»3 

BM  3.3032  eC3  2.4000  FtP  -1030 

SCI 

6412.4  SC2 

300.0  TH4  1.30 

ELI  3596.7  El2  178.9 

ALF  5.90 

LAUNCH  DATE  DEC  11  1968  FLICHT  TINE  210.00  ARRIVAL  DATE  JUl  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  521.422 


RL  147,29 

UL 

-.00 

La  79.02 

VL  27.606 

ML  7.93 

An.  06.60  HCA 

264.78 

SNA 

127.62 

ECC  .20153 

INC  9.4049 

VI 

90.248 

RP  108.83 

UP 

-3.39 

LOP  343.80 

VP  37.404 

CAP  8.00  AZP  90.31 

tal 

146.88 

TAP 

51.66 

RCA  101.90 

APO  153.33 

V2 

94.821 

RC  130.653 

CL 

18.65 

CP  -.99 

ZAL  41.22 

24F  157.90  ETS  930.77  24E 

124.34 

ETC 

179.44 

ZAC  I0p.90  ETC  166.87 

CLP 

-157.41 

PLANETOCCNTRIC  CONIC 

C3  25.834 

VHL 

3.009  out  32.00  0M.  90.90 

RAO  6568.0 

VEL  12.133 

PTH 

2.17 

VHP 

5.777 

OPA  -1.29  RAP  7.57 

ECC 

1 .4252 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

(TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

72.46 

23 

54  4 

4027.58 

-20.84 

170.31 

266.40 

63.91 

25 

1 11 

3427.6 

-24.17 

162.85 

107.54 

4 

26  32 

3169.60 

-20.82 

106.57 

266.40 

63.90 

5 

19  22 

2569.6 

-24.16 

99.11 

72.46 

23 

54  4 

4027.58 

-20.84 

170.31 

266.40 

63.91 

25 

1 11 

3427.6 

-24.17 

162.85 

107.54 

4 

26  32 

3169.60 

-20.82 

106.57 

266.40 

63.90 

5 

19  22 

2569.6 

-24.16 

99.11 

110.00 

5 

51  55 

2907.04 

-27,60 

89.49 

269.63 

68.98 

6 40  00 

2307.0 

-30.20 

81 .27 

110.00 

3 

31  47 

3338.13 

-14.36 

115.87 

262.68 

98.64 

4 07  09 

2738.1 

-18.40 

109.10 

OIFFCRCNTIAL  corrections  NI0-C0UR6C  dCCUTlON  ACCURACV  OR6IT  DETERMINATION  ACCURACY 

TOC  2.2924  TRA  3.2267  TC3-2.2949  2AU  .7929  SCT  6495.2  9CR  426.3  SC3  492.7  ST  9566.6  SR  416.8  55  1525.4 

ROC  .3697  RRA  -.0164  RC3  .0255  FAU  .09737  RRT  .3692  RRF  .3627  RTF  .9276  CRT  .8944  CRS  -.8656  CST  -.9981 

FOE  2.3623  FRA  3.6913  FC3-1 .2524  2SP  21115  SCO  6509.2  R23  -4J042  R13  .9276  LSA  3295.9  MSA  207.4  SSA  13.0 

eOC  2.8763  6RA  3.2267  0C3  2.2959  FSP  -1213  SCI  6497.1  SCR  396.0  1HA  J .40  ELI  3586.1  EL2  185.4  AlF  5.98 

munch  date  DEC  II  1962  fLiCHT  TIlC  212.00  ARRIVAL  DATE  JUL  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  527.196 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.526  CAL  7.94  AZt  26.20  HCA  267.95  SNA  127.42  ECC  *20678  INC  3.3963  V]  30*248 

RP  102.80  UP  -3.39  LOP  346.97  VP  37.396  CAP  2.42  AZP  90.12  7AL  146.04  TAP  53.99  RCA  101 .12  APO  153.84  V2  34.829 

RC  132.929  CL  17.97  CP  -.94  ZAL  40.19  ZAP  159.09  C7S  352.77  ZAC  123.67  ETC  179.39  ZAC  102*31  ETC  166.89  ClP-159.I1 

plaictocentric  conic 


C3  27.515 

WL 

5.245 

OLA  30.90  RAL  33.00  RAO  6900.1 

MEL  12.202  PTH  2.19 

^ 6.094 

OPA  -.63 

RAP 

8.89 

ECC 

1 .4526 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC  INJ  AZMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73.17 

0 

7 24 

4029.07 

-20.17 

lIDJir 

268.93 

63.89 

1 14 

33 

3429.1 

-25.52 

162.66 

106.83 

4 

26  48 

3199.39 

-20.16 

108.90 

268.93 

63.84 

9 20 

8 

2599.4 

-23.50 

101.09 

73.17 

0 

7 24 

4029.07 

-20.17 

110.07 

268.93 

63.89 

1 14 

33 

3429.1 

-23.52 

162.66 

106.83 

4 

26  48 

3199.39 

-20.16 

108.90 

268.95 

63.84 

9 20 

8 

2599.4 

-23.50 

101.09 

110.00 

6 

9 34 

2894.93 

-27.89 

88.67 

272.18 

69.38 

6 93  A9 

2294.9 

-30.43 

80.40 

liO.00 

3 

27  48 

3381 .93 

-12.80 

118.28 

264.27 

98.03 

4 24 

10 

2781.5 

-16.94 

111.61 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  CMEOITION  ACCURACV 

ORBIT  aTCRMINATICN  ACCURACV 

TOE  0.0101 

TRA 

4.0769 

TC3-0.1007  BAU  .7003 

SCT  897S.9  SCR 

431.0  SC3 

462.2 

ST  3552.8 

SR 

422.8 

SS 

1460.1 

HOC  .3070 

RRA 

-.0109  IKS  .0700  FAU  .03007 

RRT 

.3828  RRT 

.3772  RTF 

.9871 

CRT  .8902  CRS 

-.8613 

CST 

-.9982 

FOE  0.0190 

FRA 

3.9040  FC3-1. 0943  SIP  01397 

SC8  6987.7  f» 

-.0022  813 

.9871 

LSA  3858.6 

MSA 

211.1 

SSA 

12.9 

0DE  0.0390 

8RA 

4.O7C0  BC3  0.1701  FSP  -1673 

SCI  6979.6  SC2 

398.0  THA 

1.44 

ELI  3572.8 

El2 

191.5 

ALF 

6.06 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


launch  oatc  oec  n i96a 


HELlOCCNTfflC  CONIC 


FLIGHT  TIIC  2U.00 


ARRIVAL  DATE  JUL  13  1969 


RL 

147.29  LAL 

-.00  La 

RP 

109.79  LAP 

-3.39  LOP 

RC 

135.313  CL 

17.29  GP 

PLANETOCENTRIC  CONIC 

C3 

29.405  VHL 

5.423  OLA 

DISTANCE  992.921 

79.02  VL  27.967  CAL  9.36  A7L  96.61  HCA  271.12  SHA  127.35  ECC  .21247  INC  3.3977  VI  30.248 

390.14  VP  37.399  CAP  9.99  A2P  99.93  TAL  145.19  TAP  56.31  RCA  100.2?_AW  154.41  ve  34.937 

-.90  7AL  39.19  7AP  160.72  ETS  399.76  7AE  123.07  ETE  179.37  7AC  103.79  ETC  166.90  ClP-160.74 


32.23  RAL  34.91  RAO  6969.2  VEL  12.279  PTH  2.21  VHP  6.346 


LI4CH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

73.92 

0 17  13 

4030.12 

-19.47 

169.79 

270,71 

63.90 

1 24  23 

106.09 

4 26  39 

3231.90 

-19.46 

110.99 

270.71 

63.79 

5 20  29 

73.92 

0 17  13 

4030.12 

-19.47 

169.79 

270.71 

63.90 

1 24  23 

106.09 

4 26  39 

3231 .90 

-19.46 

110.99 

270.71 

63.79 

9 20  29 

110.00 

6 19  35 

2999.94 

-29.11 

99.04 

274.77 

69.70 

7 6 40 

110.00 

3 24  26 

3424.09 

-11.26 

120.61 

269.93 

97.91 

4 21  30 

DIFFERENTIAL 

CORRECTIONS 

HIO-COUR9C  EXECUTION  ACCURACV 

roe  2.9634  TRA  4.3392  TC3-2.0426  BAU  .9039 
ROE  .4049  RRA  -.0031  RC3  .0713  FAU  .02994 
FOE  2.0709  FRA  3.4961  FC3  -.9921  8SP  2J662 
0O€  2.9910  BRA  4.3392  BC3  2.0439  FSP  -1994 

LAUNCH  DATE  DEC  11  1969 


SCT  6639.9  SCR  434.9  9C3  429.6 
RRT  .3974  ARF  .3931  RTF  .9969 
see  6693.1  R23  -.0006  R13  .9969 
SCI  6641.1  9C2  399.9  THA  1.90 

FLIGHT  TIME  216.00 


OPA  .05  RAP  10.27  ECC  1.4939 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3430.1  -22.93  162.42 

2631.9  -22.92  103.23 

3430.1  -22.93  162.42 

2631.5  -22.92  103.23 

2299.5  -30.61  79.73 

2924.1  -15.47  114.03 

ORBIT  determination  ACCURACV 

ST  3529.7  SR  427.9  SS  1397.2 

CRT  .9960  CRS  -.9571  CST  -.9992 

LSA  3913.2  MSA  2J4.6  SSA  12.9 

ELI  3549.0  EL2  197.3  ALF  6.15 

ARRIVAL  DATE  JUL  15  1969 


HELIOCENTRIC  CONIC 

RL  147.29  LAL  -.00  LOL  79.02  VL  27.946 
RP  109.79  LAP  -3.37  LOP  393.32  VP  37.392 
RC  137.629  CL  16.60  CP  -.96  7AL  39.12 
PLANE TOCCNTRIC  CONIC 


DISTANCE  999.992 

CAL  9.91  A7t  96.62  ^ 274.29  SNA  127.21  ECC  .21963  INC  3.3791  VI  30.249 

CAP  9.91  AJP  99.79  TAL  144.93  TAP  99.62  RCA  99.40  APO  155.03  V2  34.846 

ZAP  162.29  ETS  359.73  ZAE  122.91  ETE  179.35  ZAC  105.54  ETC  166.90  CtP-162.50 


2.23  yHP  6.694  DPA 


LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIIC 

PO  CST  TIM 

INJ  2 LAT 

74.74 

0 27  27 

4030.99 

-19.74 

169.44 

272.94 

63.79 

1 34  is 

^30.6 

-22. IJ 

109.26 

4 29  96 

3266.10 

-19.73 

112.99 

272.93 

63.74 

9 20  22 

2666.1 

-22.10 

74.74 

0 27  27 

4030.99 

-19.74 

169.44 

272.94 

63.79 

1 34  39 

3430.6 

-22.11 

109^26 

4 29  96 

3266.10 

-18.73 

112.99 

272.93 

63.74 

9 20  22 

2666.1 

-22.10 

110.00 

6 31  4 

2878.40 

-29.28 

97.99 

277.39 

69.94 

7 19  2 

2279.4 

-30.74 

110.00 

3 21  30 

3466.29 

-9.71 

122.99 

267.69 

97.06 

4 19  16 

2966.3 

-13.99 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  A( 

.75  RAP  11.72  ECC  1.5199 


162.12 

109.93 

162.12 

105.53 

79.22 

116.39 


TOE  3.0J71  TRA  4.6196  TC5-1.9U2 
ROE  .4234  RRA  .0099  RC3  .0640 
FOE  1.9419  FRA  9.5996  FC3  -.6947 
BOE  3.0466  BRA  4.6196  BC3  1.9123 

LAUNCH  DATE  DEC  11  1969 


BAU  .9061  SCT  6699.9  SCR 
FAU  .02930  RRT  .4141  RRF 
BSP  21943  see  6710.1  R23 
FSP  -1444  SCI  6699.2  SC2 


439.0  SC3 

397.9 

5T 

3499.9 

SR 

432.0 

SS 

1339.2 

.4107  RTF 

.9964 

CRT 

.9919 

CRS 

-.9530 

CST 

-.9993 

.0009  R13 

.9964 

LSA 

3769.7 

MSA 

217.9 

SSA 

12.7 

399.9  THA 

1.96 

ELI 

3520.9 

EL2 

202.9 

ALF 

6.23 

219.00 

ARRIVAL 

DATE 

JUL 

17  1969 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 

RP  109.72  lap  -3.34  LOP  396.90 

RC  139.923  CL  19.91  GP  -.92 

PLANETOCENTRIC  CONIC 
C3  33.933  VHL  9.925  OLA  31.49  RAL 


VL  27.526 
VP  37.376 
7AL  37,10 


DISTANCE  604.202 

GAL  9.30  ATL  96.63  HCA  277.47  SNA  127.07  ECC  .22533  INC  3.3703  VI  30.246 

GAP  10.07  ATP  99.56  TAL  143.49  TAP  60.94  RCA  99.44  APO  155. 7J  V2  34.955 


ZAP  163.79  ETS  559.69  ZAE  122.00  ETE  179.35  ZAC  106.94  ETC  166.99  CLP-J63.8J 
37.19  RAO  6569.3  VEL  12.462  PTH  2.25  VHP  6,990  OPA  1.47  RAP  13.22  ECC  1 .5594 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

79.62 

0 39  14 

4030.07 

-17.99 

169.01 

104.39 

4 24  35 

3303.59 

-17,97 

115.29 

75.62 

0 39  14 

4030.07 

-17.99 

169.01 

104.39 

4 24  35 

3303.59 

-17.97 

115.29 

110.00 

6 43  7 

2973.23 

-29,40 

97.19 

110.00 

differential 

3 19  52  3509.42 

CORRECTIONS 

-9.14 

125.14 

MIO-< 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

275.20 

63.71 

1 49  24 

3430.1 

-21,37 

161 .73 

2T5.ZO 

63. 7D 

9 19  39 

2703.6 

-21.35 

109.01 

275.20 

63.71 

t AS  24 

3430.1 

-21.37 

161 .73 

275.20 

63.70 

S 19  39 

2703.6 

-21.35 

109.01 

290.03 

70.12 

7 31  0 

2273.2 

-30,94 

79.94 

269.43 

96.69 

4 17  21 

2909.4 

-12,47 

119.72 

ROE  .4423  RRA  .( 

FOE  1.9257  FRA  3.: 

BOE  3.1036  BRA  4.< 

LAUNCH  DATE  OEC  11  1969 

HELIOCENTRIC  CONIC 
RL  147.29  LAL  -.00  LOL  79.02 
RP  109.69  LAP  -3.30  LOP  359.69 
RC  142.207  GL  15.22  CP  -.79 
PLANETOCENTRIC  CONIC 
C3  36.649  VHL  6.094  OLA  31.10 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
76.99  0 49  96  4029.39 

103.42  4 22  30  3344.19 

76.99  0 49  36  4029.39 

103.42  4 22  30  3344.19 

110.00  6 94  49  2969.92 

110.00  3 16  29  3990.75 

differential  corrections 
TOE  3,1290  TRA  5.2279  TC3-1 .6367 
ROE  .4617  RRA  .0299  RC3  .0901 
FOE  1.7Z10  FRA  3.2991  FC3  -.4433 
BOE  3.1619  BRA  9.2279  BC3  1,6375 


TC3-1.7752  BAU 

.9059 

SCT  6749.4  SCR 

440.9  SC3 

369.9 

ST 

RC3  .0569 

FAU 

.02191 

ART  .4324  RRF 

.4299  RTF 

.9961 

CRT 

FC3  -.5591 

BSP 

22176 

see  6799.9  R23 

.0022  R13 

.9962 

LSA 

BC3  1.7761 

FSP 

-1343 

SCi  6749.1  SC2 

397.0  THA 

1.62 

Eli 

VL 

VP 

ZAL 


27.909  CAL 
37.369  GAP 


flight  time  220.00 

DISTANCE  609.742 

9.93  AZL  96.64  HCA  290.64  SNA  126.94 
10.69  AZP  99.39  TAL  142.62  TAP  63.26 


ORBIT  DETERMINATION  ACCURACV 

3467.2  SR  435.1  SS  1295.9 
.9777  CRS  -.8491  CST  -.9993 

3716.9  MSA  220.9  SSA  12.6 

3499.3  EL2  207.3  AlF  6.31 

arrival  date  JUL  19  1969 


36.09  ZAP  169.26  ETS  399.60  ZAE  121.92  ETE  179.56 


RAL  39.39 
INJ  UT 
-17.19 
-17.19 
-17,19 
-17.19 
-29.49 
-6.99 

BAU  .9023 
FAU  .01976 
BSP  22393 
FSP  -1290 


RAO  6969.4  VEL  12.971  PTH  2.29  VHP  7.326 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


169.47  277.91  63.69  1 96  44 

117.99  277.90  65.67  5 19  19 

169.47  277.91  63.69  1 96  44 

117.99  277.90  63.67  9 19  19 

96.96  292.70  70.24  7 42  37 

127.39  271.29  96.39  4 19  40 

MID-COURSE  EXECUTION  ACCURACV 
SCT  6797.9  SCR  442.3  SG3  344.4 
RRT  .4921  RRF  .4902  RTF  .9999 
see  6902.2  R23  .0033  R13  .9959 

SCI  6790.7  ^ 394.3  THA  1.69 


ECC  .25260  INC  3.3615  VI  30.249 

RCA  97.41  APO  156.46  V2  34.965 

ZAC  109.59  ETC  166.94  ClP-165.29 

OPA  2.20  RAP  14.76  ECC  J. 6032 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3429.4  -20.59  161.23 

2744.2  -20.57  110,71 

3429.4  -20.59  161.23 

2744.2  -20.57  110.71 

2269.9  -30.90  79.60 

2950.7  -10.93  121.03 

ORBIT  DETERMINATION  ACCURACV 
ST  3431.1  SR  437.1  SS  1236.9 

CRT  .9736  CRS  -.9454  CST  -.9994 

LSA  3666.4  MSA  223.4  SSA  12.4 

ELI  3452.3  EL2  211.4  ALF  6.37 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


tAUNCH  DATE  OEC  12  196$  FulCWT  TIME  70.00  AffffIVAL  0AT£  FEB  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  134, IX? 

RL  147.29  LAL  -.00  LOL  90.04  VL  17.169  CAL  23.29  A2l  96.37  HCA  41.37  SNA  99.04  ECC  .73370  INC  3.6319  VI  30.251 

Rf  107.49  LAP  2.40  LOP  121.35  VP  31.019  CAP  -49.94  A2P  97,27  TAL  170.69  TAP  212.05  RCA  23.44  APO  152.63  V2  35.255 

RC  76.644  CL  3.55  CP  .27  7AL  64.39  7AP  31.57  ETS  179.65  7AC  137.03  ETE  199.23  7AC  69.23  ETC  163.99  CLP  31.57 

planetocentric  conic 

C3  260.271  VNL  16.133  OlA  9.46  PAL  13.09  RAO  657|.5  VCt  19.934  PTH  3.11  VHP  26.069  OPA  -13.25  RAP  336.02  ECC  9.2934 


LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

IHJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTK 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 39  31 

3069.67 

-27.52 

101.40 

279.94 

93.06 

6 29 

40 

2469.7 

-29.20 

92.90 

90.00 

20  0 

91J7 

.11 

24.99 

227.50 

270.92 

76.04 

21  25 

33 

4517.1 

22.72 

219,50 

100.00 

7 4 30 

2791 

.39 

-29.17 

91 .23 

290.07 

93.16 

7 51 

2 

2191.4 

-29.91 

72.49 

- 

100.00 

21  16  59 

4969.67 

26.90 

209.99 

270.07 

75.63 

22  38 

9 

4269.7 

24.26 

200,77 

: 

110.00 

9 23  19 

2544 

.74 

-33.62 

63.12 

290.69 

93.41 

9 5 

43 

1944,7 

-34.16 

53.92 

■ 

110.00 

ZZ  14  39 

4699.04 

30.92 

193.93 

269.75 

74.43 

23  32 

49 

4099.0 

29.36 

195.49 

- 

DIFFERENTIAL  CORRECTIONS 

MIO'COUUE  EXECUTION  ACCUHACV 

ORSir  determination  accuracy 

TOE  -.6900 

TRA-1.9397 

TC3  - 

.0997  0AU  .3903 

SCT 

776*1  SCR 

451.3  5C3 

26.9 

ST  315.6 

SR  409.4 

ss 

331,3 

R0E-J.I4I2 

RRA  .5365 

RC3  - 

.0140  FMJ  .01296 

RRT  - 

.0402  RRT 

.0199  RTF 

.6336 

CRT  .6795 

CRS  .7909 

CST 

.9072 

- 

FOE  .3567 

FRA  .6907  FC3  - 

.0419  esP  4245 

see 

997.7  R23 

.0196  R13  . 

.6334 

LSA  571.5 

MSA  223.9 

SSA 

13.3 

60E  1.3336 

6RA  1.9163 

9C3 

.1007  FSP  -77 

SCI 

776.4  SCT 

490.7  TMA  177.^ 

ELI  477.3  EL2  199.6 

ALF 

55.59 

UUNCH  DATE  DEC  12  1969 

FLIGHT  TIME 

72.00 

ARRIVAL  DATE 

FE9 

22  1969 

_ 

►CLIOCENTRIC  CONIC 

DISTANCE  139.873 

RL  147.29 

LAL  -.00  ta 

90.04 

VL  17.903 

CAL  22.26  A2L  86.99  HCA  44.62 

SNA  99.57 

ECC  .70642 

INC  3.6055 

VI 

30.251 

RP  107.49 

LAP  2.53  LOP  124.60 

VP  31.430  CAP  '43.79 

ATP  97.43 

TAL  169.93 

TAP  214.45 

RCA  26.30 

APO  152.94 

V2 

55.257 

RC  74,903 

CL  3.99 

OP 

.29  TAL  63.12  TAP  30.04 

ETS  179.79  2AC  137.24 

ETE  199.72 

TAC  69.99 

ETC  164.24 

CLP 

30.04 

PLANETOCENTRIC  CONIC 

- 

C3  gSr.TJl 

VML  15.419  Ola 

10.29  RAL  14.14 

RAO  6971.4 

VEL  18.949  PTH  3.07 

YHR  25.075 

OPA  -12.63 

RAP  337,67 

ECC 

4.9125 

- 

lncn  atmtm 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

9 36  22 

3092.23 

-27.41 

102.39 

290.53 

82.96 

6 27 

44 

2492.2 

-29.15 

93.79 

90.00 

20  10  50 

5079.02 

24.24 

224.90 

2TD.41 

74 .99 

21  35 

29 

4479.0 

21.93 

216.99 

100.00 

7 2 49 

2903 

.49 

-29.07 

92.12 

290.59 

82.70 

7 49 

31 

2203.5 

-29.77 

73.39 

_ 

100.00 

?«  < 

4932.99 

25.99 

206.32 

269.92 

74,44 

22  47 

39 

4233.0 

23.47 

199.33 

110.00 

0 2?  39 

2553.92 

-33.54 

63.92 

291 .23 

95.00 

9 5 

9 

1953.9 

-34.15 

54.63 

110.00 

22  23  49 

4699 

.43 

30*19 

191.42 

269.50 

73.14 

23  41 

23 

4055.4 

27.59 

193.20 

OIFrCRENTIAL  C0RRCCTI0N9  HIO-COURSE  E«CUTION  4CCURACV  0R9IT  I^TERHINATION  ACCORACV 


TOE 

-.7691 

TRA- 

■I.»9S  TCJ  -.1187  6AU 

.3904 

SCT  963.9  SCR 

456.1  5C3  29.2 

ST 

359.9 

SR 

413.9 

SS 

354.0 

- 

ROC- 

1.1026 

RRA 

.5151  RC3  -.0155  FAU 

.DJK7 

RRT  -.0191  RRT 

.0130  RTF  -.6497 

CRT 

.7005 

CRS 

.7945 

CST 

.9905 

_ 

FOE 

.3900 

FRA 

.7250  FC3  -.0447  9SP 

2523 

SC6  976.9  R23 

.0032  R13  .6497 

LSA 

610.7 

MSA 

230.3 

SSA 

14.0 

5 

6PC 

1.3443 

8RA 

1 .9968  8C3  .1187  fSP 

-64 

set  864.0  sc? 

4^.0  TH»  179.24 

ELI 

506.9 

El2 

209.9 

alf 

50.65 

1 

LAUNCH 

DATE  1 

DEC 

12  1969 

flight  TIME 

74.00 

ARRIVAL 

DATE 

FEB 

24  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  145.715 

RL 

147.29 

LAL 

-.00  La  90.04  VL 

19.591 

GAL 

21.27  aTl  96. 

42  HCA  47.96  SNA  91.11 

ECC 

.67943 

INC 

3.5921 

VI 

30.251 

RP 

107.49 

LAP 

2.66  LOP  127.95  VP 

31 .929 

CAP 

-41.77  ATP  97. 

60  TAL  169.00  tap  216.96 

RCA 

29.21 

APO 

153.02 

V2 

35.258 

RC 

72.391 

GL 

4.2!  CP  .29  TAL 

61.95 

TAP 

29.53  ETS  179. 

94  TAE  137.54  ETE  199.23 

TAC 

71.56 

ETC 

164.50 

CLP 

26.53 

PLANETOCENTRIC  CONIC 

C3  217.222  VNL  14.739  OU  11.02  RAi  19.14  RAO  6971.2  VEL  19,399  PTH  3.04  VHP  24.116  0P4  -12.00  RAP  339.33  ECC  4.5749 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 34  1 

3094. « 

-27.29 

103.29 

290.71 

92.14 

6 25  36 

2494.9 

-29.10 

94.71 

90.00 

20  21  10 

5040.47 

23.53 

222.29 

270.24 

73,77 

21  45  10 

4440.5 

21 .09 

214.40 

100.00 

7 0 53 

2914.75 

-29.97 

92.94 

290.97 

92.29 

7 47  49 

2214.7 

-29.73 

74.22 

100.00 

21  36  59 

4795.97 

25.15 

203.79 

269.71 

73.29 

22 16  54 

4195.9 

22.62 

195.90 

110.00 

9 21  39 

2561 .99 

-33,47 

64.45 

291.66 

92.63 

9 4 21 

1962.0 

-54.13 

55.26 

110.00 

22  32  41 

4621 .40 

29.49 

199 

269.19 

71 .97 

23  49  43 

4021.4 

26.73 

160,92 

differential  CORRECTIONS  MI0-C0UR9C  EXECUTION  4CCURACV  0R9IT  DETERMINATION  ACCURACY 


TDE 

-.7759 

TRA-J.9460  TC3 

-.1267  SAU 

,3714 

SCT 

909.0  SCR 

460.5 

SC3 

31.6 

ST 

390.2  SR 

419.1 

S3 

370.5 

ROE- 

1.0649 

RRA  .4923  RC3 

-.0174  FAU 

.01237 

RRT 

-*0149  RRT 

.0110  RTF 

-.66^ 

CRT 

.7005  CRS 

.7956 

CST 

.9904 

FOE 

.3954 

FRA  .7516  FC3 

-.0495  esp 

2544 

see 

1019.1  R23 

.0024 

R13 

.6690 

LSA 

653.0  MSA 

236.1 

SSA 

. 14.5 

eoc 

1.3176 

0RA  2.0073  9C3 

.1279  FSP 

-69 

SCI 

909. J SCR 

460.4 

THA 

179.42 

Eli 

521 .6  EL2 

217.5 

alf 

49.97 

MUNCH  DATE  DEC  12  1969 

Flight  time 

76.00 

ARRIVAL 

DATE 

FEB 

26  1969 

HELIOCENTRIC  ODNIC  DISTANCE  191*695 

RL  147.29  LAL  -.00  La  90.04  VL  19*239  CAL  2D*34  A7L  96*44  HCA  51.11  9MA  92.66  ECC  .65299  INC  3.5610  VI  30.251 

RP  107.49  LAP  2.77  LOP  131.10  VP  32*209  CAP  -39*99  ATP  97.J6  TAL  169.17  TAP  219.29  RCA  32.17  APO  153.16  V2  35.299 

RC  70.291  CL  4.96  CP  .29  TAL  60.79  TAP  27*05  ETS  190*09  TAC  137.93  ETE  199.79  TAC  73.26  ETC  164.74  CLP  27.05 

PLAfCTOCENTRIC  CONIC 

C3  199.974  YHL  14,092  OU  11,79  RAL  16*09  RAO  6971.1  VEL  17.996  PTM  3.00  ^ 23.190  OPA  -11.39  RAP  340.99  ECC  4.2690 


LNCH  ATMTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 31  27 

3106.95 

-27.19 

104. 14 

280.97 

81.72 

6 23  14 

2906.9 

'29.04 

95.50 

90.00 

20  31  17 

5001.39 

22.76 

219.69 

270.00 

72.68 

21  54  59 

4401 .4 

20.17 

211.97 

100.00 

6 59  .46 

2925.2J 

-29.97 

83.70 

281*24 

81.89 

7 49  92 

2225.2 

'29.69 

74.99 

100.00 

21  46  39 

4759.25 

24.59 

201*25 

269.44 

72.16 

23  9 97 

4159.3 

21.72 

193.47 

110.00 

9 20  33 

2569.32 

-33.41 

69*01 

291.98 

82*31 

9 3 22 

1969.3 

'34.11 

55.94 

110.00 

22  41  22 

4996.90 

28.75 

186*61 

267.81 

70*63 

23  97  49 

3996.9 

25.92 

179.64 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOC  -.7791 

TRA't .9iae 

TC3  -.1341 

BAU  .3590 

set 

951.2  SCR 

464*2  SC3 

34.1 

ST  400.0 

SR 

421 .9 

SS  397.1 

ROC-1 .0274 

RRA  .4693  RC3  -.0194  FAU  .01251 

RRT  -.0125  RRT 

.0089  RTF 

.6998 

CRT  .6999 

CRS 

.7966 

CST  .9901 

FOC  .4109 

FRA  *7791 

res  -.0*45  69P  266* 

see  1098.5  R23 

.0023  RI3 

.6999 

LSA  655.1 

MSA 

241,6 

SSA  14.5 

m 1.2994 

BRA  2.0137  6C3  .1355 

F9P  -76 

SCI 

951.2  SC2 

464.2  TMA  179.54 

ELI  536.1 

El2 

224,9 

ALF  47.17 

496 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  ) 


LAUNCH  DATE  OCC  12  19€$ 

HELlOCEMTffIC  CONIC 
RL  147.2a  LAL  -*00  tOL  SO .04 

RP  107. 4S  LAP  2.SS  LOP  134.35 

PC  as. 209  CL  4.92  CP  .30 

PLANETOCENTPIC  CONIC 
C3  iai.601  VHL  13.476  OLA  12.54 
LNCM  A7NTH  LNCH  TIME  L-I  TIME 
90.00  5 26  40  3116.05 

90.00  20  41  14  4961.71 

100.00  6 56  27  2634.90 

100.00  21  56  7 4720.09 

110.00  6 19  15  2575.64 

110.00  224949  4551.92 

oiffepential  coppections 
TOE  -.7624  TRA-1.9697  TC3  -.1416 

ROE  -.9699  RPA  .4465  PC3  -.0216 

FOE  .4266  FRA  .6052  FC3  -.0604 

0OE  1.2616  6PA  2.0196  6C3  .1432 

launch  date  DEC  12  1966 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  lOL  60.04 

RP  107.46  LAP  2.96  LOP  137.60 

RC  66.167  CL  5.29  CP  .31 

PLANETOCENTRK  CONIC 
C3  166.140  12.B90  OLA  13.26 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
5 25  39  3126.56 

20  51  0 4921.43 


FLICHT  TIME  76.00 
DISTANCE  157.669 

VL  19.639  CAL  19.45  A2L  66.46  HCA  54.36  SMA  94.21 

VP  32.572  CAP  -36.10  ATP  67.93  TAL  167.36  TAP  221.72 

7AL  59.71  TAP  25.56  ETS  160.25  TAE  136.43  ETE  190.36 


RAL  16.99 
INJ  LAT 
-27.06 
21.93 
-26.77 
23.57 
-33.35 
27. W 

0AU  .3477 
FAU  .01266 
8SP  2795 
FSP  -63 


RAO  6571.0  VEL  17.405 
INJ  LONC  INJ  RT  ASC 


PTH  2.96  VHP  22.295 
INJ  ATMTH  INJ  TIME 


104,94  261.12  61.34  6 20  36 

217.07  269.72  71.62  22  3 56 

64.41  261 .41  61 ,55  7 4$  42 

196.71  269.12  71.06  23  14  47 

65.51  262.16  62.02  9 2 11 

164.22  267.39  69.42  24  5 41 

MI0-C0UR9C  EXECUTION  ACCURACV 
SCT  996.1  SCR  467,3  903  36.9 

RRT  -.0096  RRF  .0065  RTF  -.7030 
see  1100.5  R23  .0022  R13  .7030 

SCI  996.1  SC2  467.2  THA  179.67 

FLICHT  TIME  60.00 


ARRIVAL  date  FE6  28  1969 


tee  .62665  INC  3.5417  VI  30.251 
RCA  35.16  APO  153.27  V2  35.259 
TAC  74.96  ETC  164.96  CtP  25.56 

OPA  -10.66  RAP  342. 6^  ECC  3.9667 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2516.0 
4361  .7 
2234.9 

4120.1 
1975.6 
3951  .9 


-27.96 

19.22 

-29.65 

20.77 

-34.09 

24.66 


96,40 
209.45 
75.71 
191 .03 
56.34 
176.36 


ORBIT  DETERMINATION  ACCURACV 


DISTANCE  163.606 

VL  20.404  CAL  16.60  ATL  66.46  HCA  57.61  SMA  95.76 
VP  32.919  CAP  -36.39  ATP  66.11  TAL  166.57  TAP  224.16 
TAL  56.69  TAP  24.13  ETS  160.43  TAE  139.03  ETC  190.96 


90.00 

90.00 

100.00 

100.00 

210.00 

110.00 


6 53  55  2643.67 

22  5 25  4661.35 


6 17  45 
22  56  4 


2561.56 

4516.42 


RAL  17.63 
INJ  LAT 
-26,95 

21.04 
'26.66 

22.69 

-33.29 

27.05 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  12  1966 


HELIOCENTRIC  CONIC 


TC3 

-.1462  BAU 

.3336 

RC3 

-.0240  FAU 

.01266 

FC3 

-.0671  BSP 

2999 

BC3 

.1502  FSP 

-92 

RAO  657D.6  VEL  16.955  PTH  2.92  9HP  21.430 
INJ  LONG  INJ  RT  ASC  iNJ  ATMTH  INJ  TIME 
105.69  261.15  60.96  61747 

214.45  269. S6  70.60  22  13  1 

65.06  261.46  61.20  7 41  19 

196.17  266.74  70.00  23  23  26 

65.94  262.2T  61.76  9 0 47 

161.63  266.91  66.25  241320 

mid-course  e«cution  ACCURACV 
SCT  1040.6  SCR  469.6  SC3  39.9 

RRT  -.0071  RRF  .0039  RTF  -.7196 

see  1141.7  R23  .0025  R13  *7196 

SCI  1040.6  SC2  469.6  THA  179,77 

FLICHT  TIME  62.00 


ST 

420.6 

SR 

424.9 

CRT 

.6993 

CRS 

.7876 

LSA 

676.1 

MSA 

246,7 

ELI 

551.2 

EL2 

231  .9 

ARRIVAL 

date 

ECC 

.60143 

INC 

3.5239 

RCA 

36.17 

APO 

153.35 

TAC 

76.71 

ETC 

165.16 

OPA 

-9.99 

RAP 

344.36 

PO  CST  TIM 

INJ 

2 LAT 

2526.6 
4321 .4 
2243.9 

4061.3 

1961.6 

3916.4 


-27.93 

16.20 

-29.60 

19.76 

-34.07 

23.65 


MAR  2 1969 


30.251 


97.16 

206.93 

76.36 

166.60 

56.79 

174.12 


orbit  determination  ACCURACV 


RL 

147.26 

LAL 

-.00 

LOL 

RP 

107,49 

LAP 

3.06 

LOP 

RC 

64.161 

CL 

5.66 

CP 

plane TOCCNTPIC  CONIC 

C3 

152.049 

VHL 

12.331 

OLA 

distance  170.009 

17.79  ATL  B6.49  HCA  60,6C^*  97.30 
1.65  VP  33.246  CAP  -54.77  ATP  66.29  TAL  165.60  TAP  226.66 
.33  TAL  57.72  TAP  22.69  ETS  160.61  TAE  139,74  ETE  191.65 


VL  20.934  CAL 


RAL 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

5 

22  23 

3136.43 

-26.65 

106.59 

21 

0 

36 

4660.49 

20.09 

211.63 

6 

51 

9 

2652.15 

-26.60 

65.66 

22 

14 

31 

4642.00 

21.75 

195.62 

6 

16 

2 

2566.53 

-33.24 

€6.32 

23 

6 

7 

4460.39 

26.11 

179.44 

16.63  RAO  6570.7  VEL  16.534  PTH  2.66 
INJ  RT  ASC  INJ  ATMTH 


ST 

441.3  SR 

427.4 

55 

421.5 

CRT 

.6964  CRS 

.7690 

C6T 

.9695 

LSA 

701 .2  MSA 

251.4 

SSA 

14.0 

Eli 

566.2  EL2 

236.4 

alf 

43.69 

ARRIVAL 

DATE 

MAR 

4 1969 

tee 

-57667  INC 

3.5074 

VI 

30.251 

RCA 

41.19  APO 

153.41 

V2 

35.256 

TAC 

76.46  ETC 

165.36 

CLP 

22.69 

OPA 

-9.29  RAP 

346.05 

ECC 

3.5023 

90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOC  -.7674  TRA-I.9B73  TC3  -.1555 

RDC  -.9155  RRA  .4004  RC3  -.0266 

FOE  .4603  FRA  .6606  FC3  -.0746 

BOC  1.2076  BRA  2.0272  BC3  .1576 

munch  date  dec  12  1966 


BAU  .3207 
FAU  .01310 
BSP  3132 
FSP  -100 


261.06 

266.99 

261.40 

266.32 

262.24 

266.59 


SCT  1069.4  SCR 
RRT  -.0053  RRF 
see  1166.9  R23 

SCI  1069.4  SC2 


60.64 

69.62 

60.90 

66.97 

61.54 

67.12 


471.2  SC3  43.2 
.0006  RTF  -.7352 
.0023  R13  .7352 
471.2  TMA  179.90 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

6 14  4} 

2536.4 

-27.67 

97.66 

22  21  56 

4260.5 

17.14 

204.40 

7 36  41 

2252.2 

-29.56 

76.99 

23  31  53 

4042.0 

16.70 

166.16 

6 59  9 

1966.5 

-54 .06 

57.16 

24  20  47 

3660.4 

22.79 

171  .66 

RL 

147.26  LAL  -.00  LOL 

60.04 

VL 

Z1.431 

CAL 

RP 

107.50  LAP  3.14  LOP 

144.10  VP 

33.560  CAP 

RC 

62.196  CL  6.07  CP 

.34 

TAL 

se.Bi 

TAP 

PLANETOCENTRK  CONIC 

C3 

139.197  VHL  11.796  OLA 

14.74 

RAL 

19. 3T 

RAO 

LNCH  ATMTH  LNCH  TI>C  L-I  TIKE 

5 16  51  3147,72 

21  10  3 4636.66 

6 46  a 2659.60 

22  23  27  4602.03 

6 14  7 2590.76 

23  13  96  4443.61 

DIFFERENTIAL  CORRECTIONS 

TOC  -.7693  TRA-1.9934  TC3  -.1616 

ROE  -.6767  RRA  .3777  RC3  -.0294 

FOE  .4760  FRA  .6695  FC3  -.0631 

BDC  1.1611  BRA  2.0266  BC3  .1645 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


INJ  LAT 
-26.74 
19.06 
-26.51 
20.75 
-33.20 
25.12 

BAU  .3060 
FAU  .01335 
BSP  3334 

FSP  -no 


flight  time  64.00 
DISTANCE  176.264 

17.01  ATL  66.51  HCA  64.10  SMA  96.62 

-33.21  ATP  66.47  TAL  165.05  TAP  229.15 

21.27  ETS  160.61  TAE  140.57  ETC  192.37 

6570.5  VEL  16.141  PTH  2.64  VHP  19.763 

inMf.  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

€ 11  19 

22  90  42 
7 35  46 

23  40  9 
6 57  16 

24  26  2 


ST 

464.2  SR 

429.5 

SS 

459.7 

CRT 

.6967  CRS 

.7905 

CST 

.9693 

LSA 

726.4  MSA 

255.5 

SSA 

15.0 

ELI 

563.1  El2 

244.5 

ALF 

41  .60 

ARRIVAL 

DATE 

MAR 

6 1969 

107.05 
209.19 

66.21 
191 .07 
66.65 

177.06 


260.90 
266.54 
261 .29 
267.64 
262.10 

265.63  

HIO-COURSC  £«CUTI0N  ACCURACV 
SCT  1J37.6  SCR  472.1  SC9  46.7 
RRT  .0004  RRF  -.0029  RTF  -.7504 
see  1291.9  R23  -.0026  R15  -.7504 
SCI  1137.6  SW  472.1  THA  .01 


60.33 

66.66 

60.62 

67.99 

61.36 

66.02 


ECC  .55263  INC  3.4919  VI  30.251 
RCA  44.21  APO  153,44  V2  35.253 

TAC  60.23  ETC  165.56  ClP  21.27 

PPA  -6.57  RAP  547.75  ECC  3.2906 

PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
2547.7  -27.61  96.55 

4236.1  16.02  201 .66 

je259.6  -29.51  77.55 

4002.0  17.56  163.71 

1990.6  -34.04  57.51 

3643.6  21.67  169.61 

ORBIT  DETERMINATION  ACCURACV 

ST  467.1  SR  430.5  S5  456-2 

CRT  .6967  CRS  .7921  CST  .9690 

LSA  751.6  MSA  259.1  SSA  15. I 

ELI  600.1.  El2  250.0  AlF  39.96 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


tAUNCH  DATE  OCC  196B 

HELlOCeNTflJC  CONIC 
ffL  147, E#  LAL  '.00  tOL  80.04 

RP  107.51  LAP  3.3i  LOP  147.35 

ffC  60.278  CL  6.48  CP  .35 

PLANETOCENTffJC  CONIC 


FlICNT  time  86.00 
DISTANCE  182.627 

VL  21.896  CAL  16.26  A7L  86.52  HCA  67.35  SNA  100.33  CCC 
VP  33.856  CAP  -31 .72  ATP  88.66  TAL  164.33  TAP  231 .68  f^CA 
TAL  55.96  TAP  19.86  ET5  181 .03  TAC  141.51  ETE  193.15  TAC 


ARRIVAL  DATE  MAR  8 1969 


.52934  INC  3.4772  VI  30.251 
47.22  APO  153.44  V2  35.250 
82.00  ETC  165.73  CLP  19.86 


C3  127.473 

VHL  11.290 

OLA  15.45 

RAL  20.06 

RAO  6970. 4 

VEL  19.774 

PTM  z.ao 

VHP  18.999  OPA  -7.84 

RAP  349.46 

ECC  3.0979 

LNCH  ATMTH 

LNCH  TINE 

L-I  TINE 

TNJ  LAT 

INJ  UMC 

INJ  RT  ASC 

INJ  ATMTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 15  3 

3156.90 

-26.64 

107.W 

280.60 

80.03 

6 7 40 

9556.5 

-27,75 

99.18 

90.00 

21  29  21 

4796.55 

18.02 

206.94 

268.09 

67.78 

99  39  18 

4196.6 

14.85 

199.30 

100.00 

6 44  52 

2866.87 

-28.43 

86.72 

280.99 

80.36 

r 3Z  59 

2266.9 

-29.47 

78.07 

100.00 

22  32  13 

4561 .42 

19.69 

188.92 

267.32 

67.05 

93  48  19 

3961.4 

16.42 

181 .26 

110.00 

8 11  58 

2594.36 

-33.16 

66.92 

281 .89 

82.20 

8 55  19 

1994.4 

-34.02 

57,79 

110.00 

23  21  37 

4406.69 

24:08 

174.68 

969.29 

64.97 

94  39  4 

3806.7 

20.50 

167.36 

differential  CORRECTIONS 


MIO'^COURX  EiECUTION  ACCURACr 


0R6IT  DETERMINATION  ACCURACV 


TOE  -.7914  TRA'1.9981 

TC3 

-.1677  BAU 

.2911 

SCT  1188.0  SCR 

472.9  SC3 

50.5 

ST 

510.9  SR 

431.1 

S5 

477.5 

ROE  -.8422  RRA  .3552 

RC3 

-.0323  FAU 

.01364 

RR7  .0045  RRF 

-.0070  RTF 

-.7649 

CRT 

.6991  CR5 

.7939 

CST 

.9888 

FOE  .4966  FRA  .9189 

FC3 

-.0927  0SP 

3559 

see  1278.4  R23 

-.0099  R1 3 

-.7650 

L5A 

778.4  MSA 

962.1 

SSA 

is.y 

eOC  1.1557  BRA  2.0294 

ac3 

.1708  FSP 

-121 

SCI  1188.0  see 

472.9  THA 

.19 

ELI 

618,0  EL9 

254.8 

alf 

38.14 

jl^UNCH  DATE  DEC  12  1968 
HELIOCENTRIC  CONIC 


flight  tine  88.00 
DISTANCE  189.034 


ARRIVAL  DATE  MAR  10  1969 


RL  147.28 

LAL  -.00 

LOL  B0.04 

VL  22.332 

CAL  15.94  ATL  B6.94  HCA  70.60 

SNA  101.81 

ECC  .50683 

INC 

3.4632 

VI 

30.251 

RP  107,52  LAP  3.27 

LOP  150.60  VP  54.135 

CAP  -30.30  ATP  BB.89 

TAL  163.63 

TAP  254.22  RCA  50.21 

APO 

153.42 

V2 

35.246 

RC  58.412 

CL  6.91 

CP  .57  ZM.  55. 16  ZAP  16.46  ET9  161 .26  ZAC  142.57 

ETE  193.99  TAC  83.79 

ETC 

165.09 

CLP 

18.45 

PLANETOCENTRIC  CONIC 

^ 

_ _ 

C3  116.776 

VHL  10.806 

OLA  16.16 

AAL  20. 7D  AAO  6570.2  ^ 15.451 

PTH  9.76 

^ 18.239  OPA  -7.10 

RAP 

351.16 

ECC 

2.9218 

LNCH  ATMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  UMC  ZIU  RT  ASC 

INJ  ATN7H 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 10  58 

3164.84 

-26.54 

100.97 

a0.90 

79.79 

6 3 43 

9564 .8 

•27.69 

99.79 

90.00 

91  28  39 

4753.49 

16.89 

903.89 

967.99 

66.93 

22  47  45 

4153.5 

13.62 

196.74 

100.00 

6 41  20 

2873.42 

-98.36 

87,19 

280.96 

80.19 

7 99  13 

2973.4 

- 

•?9.43 

78.56 

100.00 

99  40  51 

4520.15 

18.58 

185.96 

966.79 

66.15 

93  96  11 

3990.1 

15.20 

178.80 

110.00 

8 9 35 

2597.31 

-33.13 

67.15 

981.48 

81 .07 

8 99  59 

1997.3 

- 

•34.01 

58.02 

110.00 

93  99  5 

4369.02 

22.97 

172.39 

964.97 

63.06 

24  41  54 

3769.0 

19.28 

165.12 

DIFFERENTIAL  CORRECTIONS 

NID-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATIOfTTki 

XURACY 

TOE  -.7966 

TRA-9.0040 

TC3  -.1739 

0AU  .2771 

SCT  1949.4  SCR  471.5  SC5 

54,6 

ST  537.3 

SR 

430.9 

S5 

497.8 

ADC  -.6061 

RRA  .3331 

RC3  -.0355 

FAU  .01395 

RRT 

.0101  RRF  -. 

.0119  RTF 

7786 

CRT  ,7007  CRS 

.7960 

CST 

.9887 

roe  .5166  FRA  .9497 

FC3  -.1034 

BSP  3689 

see 

1398.9  R93 

.0027  R13 

7786 

LSA  B07.5 

MSA 

264 .4 

SSA 

15.4 

SOE  1.1333 

BRA  9.0315 

BC3  .1775 

FSP  -139 

SCI 

1242,4  SC2  471.5  THA 

.96 

ELI  63B.3  EL9 

258.8 

alf 

36.90 

LAUNCH  DATE  DEC  12  1968 


FLIGHT  TINE  90.00 


ARRIVAL  DATE  MAR  12  1969 


HELIOCENTRIC  CONIC 


RL 

147.28 

LAL 

-.00 

LOL 

80.04 

VL 

92.741 

CAL 

RP 

107.53 

LAP 

3.31 

LOP 

153.85 

VP 

34.399 

CAP 

RC 

56.605 

CL 

7.35 

CP 

.38 

TAL 

54.42 

TAP 

PLANE TOCENTRIC  CONIC 


DISTANCE  295.498 

14.85  ATL  86.55  HCA  73.84  SNA  103.27  ECC  .48513  INC  3.4497  VI  30.251 
-28.93  ATP  89.04  TAL  162.96  TAP  236.80  RCA  53.17  APO  153.37  V2  35,241 
17,07  ET5  181.52  TA£  143.77  ETE  194.92  TAC  85.58  ETC  166.03  CLP  17.06 


C3  107.013 

VHL  10.345 

OLA  16.86 

RAL  91.98 

RAO  6570.1 

VEL  15.111 

PTH  9.79 

VHP  17.504 

OPA  -6.35 

RAP  359.86 

ECC  2.7612 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

2NJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  9 LONG 

90.00 

5 6 33 

3179.83 

-96.44 

108.83 

979.69 

79.48 

5 59  96 

9579.0 

-27.63 

100.36 

90.00 

21  37  36 

4709.69 

15,70 

901.99 

966.94 

66.13 

99  56  5 

4109.7 

12.34 

194.15 

100.00 

6 37  30 

9879.54 

-98.98 

87.63 

280.07 

79.90 

7 95  30 

9979.5 

-29,39 

79.01 

100.00 

22  49  20 

4478.91 

17.40 

183.40 

966.14 

65.31 

94  3 58 

3878.9^ 

IT.  9^ 

176:53 

110.00 

8 6 57 

9599:69 

-33.11 

67.33 

80.96 

8 50  17 

1999.7 

-34.00 

58.90 

110.00 

93  36  23 

4330.82 

91.81 

169.96 

963.88 

63.00 

94  40  34 

3730.8 

18.01 

169.89 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7997  TRA-2.0059  TC3  -.1788 

TOE  '.7704  RRA  .3113  RC3  -.0388 

FOE  .5374  FRA  .9811  FC3  -.1158 

80E  1.1104  6RA  2.0299  8C3  ,i8Z9 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  107.55  LAP  3.35  LOP  257.10 

RC  54.864  CL  7.80  CP  .40 

PLANETOCENTRIC  CONIC 
C3  98.103  VHL  9.905  OLA  27.55 

LNCH  ATMTH  LNCH  TINE  L-1  TINE 


NlD-COURSe  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


5 2 49 

21  46  34 

6 33  23 

22  57  41 

8 4 4 

23  43  30 


318^56 

4669.22 

2885.29 

4435.62 

2601.98 

4292.10 


BAU 

.9617 

SCT  1296.4  SCR  470.1  5C3 

59.1 

ST 

563.6  SR 

430.1 

55 

518.8 

FAU 

.01431 

RRT  ,0157  RRF  -.017|  RTF  - 

.7917 

CRT 

.7092  CRS 

.7983 

CST 

.9885 

BSP 

3097 

see  1379.0  R23  -.0028  R13  - 

.7917 

LSA 

837.0  MSA 

266.1 

SSA 

15.6 

FSP 

-145 

SCI  1906.4  SC9  470.0  THA 

.37 

EL] 

658.8  EL2 

262.0 

ALF 

34.36 

FLIGHT  TIME  09.00 

ARRIVAL 

. DATE 

MAR 

14  1969 

DISTANCE  209.014 

VL 

93.193  CAL 

14.10  ATL  86.56  HCA  77.09 

SNA  104.70 

ECC 

.46425  INC 

3.4367 

VI 

30.251 

VP 

3*.«47  CAP  -27.62  ATP  M.2J  TAI.  162.32 

TAP  939.40  RCA 

56.09  APO 

153.31 

V2 

35.235 

TAL 

55.74 

TAP 

15.68  ETS  181.81  TAE  145.10 

ETE  195.95 

TAC 

87.38  ETC 

166.16 

CLP 

15.68 

RAL 

91 .81 

RAO  6S69.9  VEL  14.614  PTH  2.66 

VHP  16.792  OPA 

-5.59  RAP 

354.57 

ECC 

2.6145 

liM  MT 

INJ 

UMC  INJ  RT  A6C  INJ  AZMTH 

INJ  TINE 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

-26.39 

14.49 

-28.21 

16.18 

-33.09 

20.59 


109.38 

198*54 

88.05 

180.84 

67.47 

167.61 


DIFFERENTIAL  CORRECTIONS 


279.08 

266.33 

279.48 

269.49 
280.45 
263.19 


79.23 

65.38 

79.69 

64.91 

80.88 

62.09 


9 94  90 

23  4 19 

7 21  28 

24  11  37 

8 47  25 
24  55  2 


NIO'COURSE  EXECUTION  ACCURACY 


2580.6 

4065.2 

2285.3 

3835.6 

2001.6 

3692.1 


-27.57 

11.01 

-29.35 

12.61 

-33.99 

16.70 


100.92 
191 .55 
79.43 
173.86 
58.35 
160.65 


ORBIT  DETERMINATION  ACCURACY 


TDE 

-.8030  TRA-9.0060  TC3 

-.1897 

BAU 

.9450 

SCT  1359.0  SCR 

467 .0 

SC3 

64.0 

ST 

590.9  SR 

428.6 

ss 

540.6 

ROE 

-.7353  RM  .2899  RC3 

-.0492 

FAU 

.01472 

RRT  .0910  NRF 

-.0931 

RTF 

-.0042 

CRT 

.7041  CRS 

.8009 

CST 

.9883 

FOE 

.5599  FRA  1 .0136  FC3 

-.1900 

BSP 

4116 

see  1430.7  R23 

-.0031 

R13 

-.8042 

LSA 

868.1  MSA 

267.2 

SSA 

15.7 

Boe 

1.0888  BRA  2.0268  0C3 

.1875 

FSP 

-150 

SCI  1359.1  SC9 

467.7 

THA 

.49 

ELI 

680.5  EL2 

264.3 

ALF 

32.56 
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launch  cate  dec  IZ  1965 

HELIOCENTRIC  CONIC 
RL  147 LAL  -.00  LOL  60.04 
RP  107.57  LAP  3.36  LOP  160.35 

RC  53.197  OL  6.ee  CP  .42 

PLANETOCENTRIC  CONIC 
C3  69.973  VHL  9.465  OlA  16. ?3 

LNCH  atmth  lnch  tihe  l-i  tine 

90.00  4 56  44  3166.14 

90.00  Zl  55  Z7  4619. 7T 

100.00  6 Ze  57  2690.76 

100.00  23  5 55  4392.36 

110.00  6 0 55  2603.02 

110.00  23  50  26  4252.63 

OIFFERCNTIAL  CORRECTIONS 
TOE  -.6067  TRA-2.0044  TC3  -.1657 

ROE  -.7006  RRA  .2669  RC3  -.0459 

FOE  .5631  FRA  1.0474  FC3  -.1459 

0OE  1.0666  BRA  2.0224  6C3  .1913 

UlUNCH  DATE  DEC  12  1966 

HELIOCENTRIC  CONIC 
RL  147.26  LAt  -.00  UX  60.04 

RP  107.59  LAP  3.39  tOP  163.60 

RC  51 .611  CL  6.74  CP  .44 

PLANETOCENTRIC  CONIC 


FlICHT  TINE  94.00 
DISTANCE  206.577 

VL  23.461  CAL  13.55  A7L  66.56  MCA  60.33  SNA  106.10 

VP  34.661  CAP  -26.36  A2P  69.42  TAL  161.71  TAP  242.04 

7Al  53.12  ZAP  14,30  £TS  162.15  ZAC  146.56  ETE  197.10 


RAL  22.29 
INJ  LAT 
-26.25 
13.15 
-26.15 
14.69 
-33.07 
19.33 

BAU  .2300 
FAU  .01516 
BSP  4336 
FSP  -174 


RAO  6569.6  VEL  14.537  PTH  2.64  WP  16.102 
IHJ  LONG  INJ  RT  A5C  INJ  AZNTH  INJ  TXfC 


ARRIVAL  DATE  MAR  16  1969 


ECC  .44419  INC  3.4240  VI  30.251 
RCA  56.97  APO  153.22  V2  35.229 
ZAC  69.17  ETC  166.27  CLP  14.29 

OPA  -4.62  RAP  356.27  ECC  2.4607 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


109.91 

195.65 

66.44 

176.27 

67.56 

165.26 


276.36 

265.67 

276.76 

2^.60 

279.77 
262.39 


76.96 
64.69 
79.50 
63.76 
60.62 
61 .24 


5 49  52 

23  12  27 
7 17  6 

24  19  B 

6 44  16 

25  1 19 


2566.1 

4019.6 

2290.6 
3792.4 
2003.0 
H52.6 


-27.50 

9.63 

-29.31 

11.25 

-33.99 

15.34 


101.47 

166.94 

79.63 

171.37 

56.46 

156.45 


ORBIT  OETERNINATION  ACCURACV 


SCT  1409.4  SCR 
RRT  .0269  RNP 
see  1464.1  R23 
SCI  14^.5  SC2 

FLICHT  TIME 


464.6  SC3 

69.4 

ST 

619.5  SR 

426.4 

SS 

563.5 

-.0297  RTF 

-.6160 

CRT 

.7067  CRS 

.6036 

CST 

.9662 

-.0053  R13 

-.6161 

LSA 

900.6  MSA 

267.4 

SSA 

15.6 

464.6  THA 

.61 

ELI 

703.6  EL2 

265.7 

AlF 

30.60 

96.00 

.j 

> 

1 

DATE 

MAR 

16  1969 

OISTANOE  215.162 

VL  23.616  CAL  12.94  AZt  66.59  HCA  63.57  SNA  107.46 
VP  35.100  CAP  -25.15  AZP  69.62  TAt  161.13  TAP  244,70 
ZAL  52.55  ZAP  12.92  ETS  162.53  ZAC  146.16  ETC  196.39 


ECC  .42496  INC  3.4116  VI  30.251 
RCA  61.79  APO  153.12  V2  35,222 
ZAC  90.97  ETC  166.36  CLP  12.91 


C3  62.555  VHL  9.066 

OLA  16.91 

mu.  22.71 

RAO  6966.< 

LHCH  AZNTH 

LNCH  TIIC 

L-I  TINE 

INJ  LAT 

INJ  LONG 

90.00 

4 51  17 

5195.69 

'26. IS 

1S0.44 

90.00 

22  4 16 

4573.65 

11.79 

163.14 

100.00 

6 24  11 

2696.10 

'20.09 

06.62 

100.00 

23  14  3 

4346.47 

I3.SS 

175.69 

110.00 

7 57  31 

2604.11 

-33.06 

67.66 

110.00 

0 1 9 

4213.22 

>9.01 

162.65 

differential 

CORRECTIONS 

NIOh 

INJ  RT  A9C 
277.57 
264.96 
277.99 
264.09 
279.01 
261 .60 


PTH  2.60  VHP  15.435  OPA  -4.04  RAP  357.97  ECC  2.3566 
INJ  AZNTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 


76.73 

64.07 

79.31 

63.10 

60.77 

60.44 


5 44  32 

23  20  30 
7 12  27 

24  26  32 

6 40  55 
I 11  22 


2595.7 

3973.7 

2296.1 
3746.5 

2004.1 
^13.2 


-27.44 

6.21 

-29,27 

9.64 

-33.96 

13.94 


102.01 

166.30 

60.22 

166.67 

56.55 

156.21 


ORBIT  OETERNINATION  ACCURACV 


TOC  -.6106  TRA-2.0006  TC3  -.1673 

ROE  -.6670  RRA  .2465  RC3  -.0496 

FOE  .6064  FRA  I ,0$Z7  FC3  -.1643 

BOE  1.0499  BRA  2.0162  BC3  .1936 

LAUNCH  DATE  DEC  12  1966 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  60.04 

RP  107.61  LAP  3*39  LOP  166.64 

RC  30.116  CL  9.24  CP  .47 

PLANETOCENTRIC  CONIC 


C3  75.769 

VHL  6.706 

Ola  19.56 

RAL  23.06 

RAD  6569.1 

lnch  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 45  26 

3203.33 

-26.05 

110.96 

90.00 

22  13  3 

4526.76 

10.36 

190.42 

XOO.OO 

6 19  4 

2901.36 

-26.01 

69.20 

100.00 

23  22  5 

4303.96 

12.17 

173.11 

110.00 

7 53  49 

2604.93 

-33.05 

67.73 

110.00 

DIFFERENTIAL 

0 7 46  4173.15 

CORRECTIONS 

16.65 

160.64 

NIOH 

BAU  .2139  SCT  1466.4  SCR  461 .0  9C3  75.2 

FAU  .01566  RRT  .0367  RRT  -.0372  RTC.  - .6273 

BSP  4564  SCO  1539.0  R23  -.0035  RH  -.6274 

FSP  -191  SCI  1466.5  SC2  460.6  THA  .73 

FLICHT  TIME  96.00 
distance  221 .623 

VL  24.130  CAL  12.36  AZL  66.60  HCA  66.61  SNA  106.76 

VP  35.306  CAP  -23.96  AZP  69.61  TAL  160.59  TAP  247.40 

ZAL  52.05  ZAP  11.54  ETS  163.00  ZAE  149.90  ETE  199.66 

VEL  14.041  PTH  2.56  VHP  14.766 

INJ  RT  ASC  INJ  AZNTH  iNJ  TIME 
276.67  76.46  53649 

264.26  63.51  23  26  30 

277.11  79.12  7 7 26 

263.34  62.46  24  33  49 

276.15  60.74  6 37  14 

260.76  59.71  1 17  19 


ST 

649.3  SR 

423.5 

SS 

567.6 

CRT 

.7096  CRS 

.6069 

CST 

.9661 

LSA 

935.3  MSA 

267.0 

SSA 

15.9 

ELI 

726.2  EL2 

266.0 

ALF 

29.09 

ARRIVAL 

DATE 

MAR 

20  1969 

ECC 

.40656  INC 

3.3993 

VI 

30.251 

RCA 

64.56  APO 

153.01 

V2 

35.215 

ZAC 

92.77  ETC 

166.44 

CLP 

11.53 

OPA 

-3.26  RAP 

359.66 

ECC 

2.2475 

PO  CST  TIM  INJ 

1 2 LAT 

INJ 

2 LONG 

2603.5 

5926.6 
2301.4 
3704.0 
2004.9 
5573.2 


-27.37 

6.74 

-29.23 

6.39 

-33.96 

12.50 


102.56 
163.63 
60.61 
166.37 
56. 6i 
153.99 


ORBIT  OETERNINATION  ACCURACV 


TOE  -.6160  TRA-1.9976  TC3  -.1690  BAU  .1990 
ROE  -.6339  RRA  .2265  RC3  -.0535  FAU  .01620 

FOE  .6362  FRA  1.1200  PC3  -.1650  BSP  4733 

BOE  1.0349  BRA  2.0109  BC3  .1964  FSP  -209 

^UlkH  DATE  DEC  12  1966 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  60.04 

RP  107.64  LAP  3.39  LOP  170.09 

RC  4S.721  CL  9.75  CP  .50 

PLANETOCENTRIC  CONIC 

C3  69.620  VHL  6.344  OLA  20.24  RAL  23.M 
LNCH  AZNTH  LNCH  TINE  L-I  TIME  INJ  LAT 
90.00  4 39  10  3211.20  -25.94 

90.00  22  21  4B  4479.07  6.92 

100.00  6 13  36  2906.66  -27.95 

100.00  23  30  3 4256.65  10.74 

110.00  7 49  51  2605.54  -33.04 

110.00  0 14  13  4152.72  15.25 

differential  corrections 
TOE  -.6232  TRA-1.99D6  TC3  -.1679  BAU  .1626 

ROC  -.6017  RRA  .2092  RC3  -.0574  FAU  .01661 

FOE  .6656  FRA  1.1567  FC3  -.2090  BSP  4956 

BOE  BRA  2.0016  BC3  .1964  FSP  -229 


RRT  .0465  Rir 
see  15964  R23 
SCI  1531.7  SC2 


456.3  SC3 

61.6 

ST 

€62.1  SR 

420.0 

SS 

613.4 

-.0459  RTF 

-.6377 

CRT 

.7142  CRS 

.6105 

CST 

.9662 

-.0032  R13 

-.6376 

LSA 

973.1  MSA 

265.6 

SSA 

16.0 

455.6  THA 

.67 

ELI 

755.8  EL2 

265.3 

alf 

27.39 

100.00 

arrival 

DATE 

MAR 

22  1969 

DISTANCE  226.497 

VL  24.425  CAL  11.60  AZL  66.61  HCA  90.05  SNA  110.07 

VP  55.499  CAP  -22.S6  AZP  90.00  TAL  160.09  TAP  250.14 

ZAL  51.60  ZAP  10.16  ETS  163.56  ZAC  151.76  ETC  201.56 


RAO  6569.5  VEL  15.619  P7H  2.52  VHP  14.161 
INJ  LONG  INJ^RT  ASC  INJ  AZNTH  INJ  TIME 

111.53  ^5.66  76.22  5 32  41 

167.66  263.52  63.01  23  36  27 

69.56  276.14  76.93  723 

170.53  262.56  61.93  24  4l  2 

67.77  277.20  60.71  6 33  17 

156.35  269.94  59.03  1 23  6 

NI0-O5URSC  EXECUTION  ACCURACY 
SCT  1593.6  SCR  450.9  SC3  66.5 
RRT  .0564  RRT  -.0554  RTF  -.6476 
see  1656.4  R23  -.0034  R13  -.6476 
SCK  1594.1  SC2  4 50.1  THA  .99 


ECC  .36699  INC  3.5671  VI  30.251 

Ra  67.25  APC  152.66  V2  35.207 

ZAC  94.56  ETC  166.50  CLP  10.15 

OPA  -2.47  RAP  1.34  ECC  2.1456 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2611.2  -27.30  103.13 

3679.x  5.23  160.94 

2306.7  -29.19  6J .00 

3656.9  6.90  163.64 

a»5.3  -53.97  56.66 

3532.7  11.03  151.79 

ORBIT  DETERMINATION  ACCURACY 

ST  714.6  SR  415._LSS  640.2 

CRT  .7167  CRS  .6144  CST  .9662 

LSA  1011.7  MSA  263.7  SSA  16.1 

ELI  763.5  EL2  263.6  AlF  25.62 
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LAUNCH  OATC  DEC  I960 


heliocentric  conic 


rUCHT  TIKE  I0^.00 
DISTANCE  ?39.I90 


arrival  date  HAR  24  1969 


m.  147.20 

LAL  -.00 

LOL  00.04 

VL  24,697 

CAL  11.26 

ATL  06.63  HCA  93.29 

SMA  111. 31 

ECC  .57223 

INC  3.3750 

VI 

30.251 

RP  107.66 

LAP  3,37 

LOP  173.35 

VP  35.600 

CAP  -21.70 

ATP  90.19 

TAL  159.62 

TAP  252.91 

RCA  69.00 

APO  152.74 

V2 

35.190 

RC  47.437  CL  10.27 
PLANETOCENTRIC  CONK 

CP  .93  TAL  51.21 

TAP  0.77 

ETS  IM.M  74C  JSS.aO 

ETE  203.56 

TAC  96.54 

ETC  166.54 

ClP 

0.76 

C3  63.996 

VHL  0.000 

DU  20.90  RAL  23.65 

RAD  6569.2 

VEL  13.614 

PTH  2.49 

WP  15.555 

OPA  -1  .60 

RAP  3.01 

ECC 

2.0532 

LNCH  ATNTH 

LNCH  TIME 

L-l  flic 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAt 

INJ 

2 LONG 

90.00 

4 52  27 

3219.45 

'25.02 

112.10 

274.61 

77.96 

5 26  6 

2619.5 

'27.22 

103.72 

90.00 

22  30  34 

4430.60 

7.41 

104.92 

262.75 

62.59 

25  44  24 

303O.e 

3.60 

170.22 

100.00 

6 7 46 

2912.11 

'27.07 

09.97 

275.00 

70.74 

6 56  10 

2312.1 

-29.14 

01  .40 

100.00 

110.00 

23  37  56 
7 49  39 

4213.16 

9.26 

167.94 

261.76 

61.45 

24  40  9 

3613.2 

5.50 

161 .31 

^06.04 

-33.04 

67.01 

276.17 

wr,6» 

0 29  1 

2006.0 

-33.97 

50.70 

110.00 

0 20  » 

4092.00 

13,01 

156.07 

259.07 

M.4] 

1 20  44 

3492.0 

9.53 

149.59 

oifferentjal  corrections 

TOE  '.0?S6  TRA'|.90J|  TC3 

ROC  ',5702  RRA  .1904  RC3 

FOE  .6975  FRA  I. 1994  FCS 

80C  1 .0059  BRA  1 .990?  BC3 

LAUNCH  DATE  DEC  I?  I960 


MID-COURSE  execution  ACCURACT 

ORBIT  OETERMJMTION  ACCURACY 

-.1047  BAU 

.1665 

SCT  1657.3  SCR 

444.7  SG3 

96.2 

ST 

740.5  ^ 

4JP.0  SS 

660.5 

-.0614  FAU 

.01749 

RRT  .0674  mw 

-.OHO  mr 

-.0574 

CRT 

.7230  CRS 

.3106  C|T 

.9002 

-.2367  BSP 

5194 

see  1715.9  R23 

-.0037  R13 

-.0574 

LSA 

1052.2  MV 

26 t .0  SSA 

16.2 

.1946  FSP 

-251 

SCI  1657.5  SG2 

443.6  THA 

1.12 

ELI 

0)2.7  Ei^ 

261  .0  ALF 

24.34 

flight  time 

104.00 

ARRIWAu 

^ATE  NAR 

26  1969 

HELIOCENTRIC  CONK 
RL  147.20  LAL  '.00  LOL 

RP  107.69  LAP  3.34^  I 

RC  40.?74  CL  10.00  CP 

PlanETOCENTRIC  CONIC 
C3  50.07?  VHL  7.673  OU 

LNCH  athth  lnch  T1»C  l-i 


9p.00  4 ?5  13  3020 

90.00  430T 

100 .00  6 1 31  2917 

100.00  23  45  47  4|M 

nO.OO  7 41  2 2606 

110.00  0 26  41  4091 

differential  camcncm 

TOE  -.0949  TRA-1.9690  TC3  - 
ROE  -.5597  RRA  ,1722  RCT  - 
FOE  . 7323  FRA  1 .2425  FC3  - 
aoe  .9942  BRA  1.9773  BC3 


00.04 

76.57 

.56 

21.55 

TINE 

.32 

.06 

.51 

.05 

.1795 

.0653 

.2604 

.1910 


VL  24.953 
VP  35.049 
2AL.  50.00 

RA  23.05 
IN/  UT 
-25.70 
5.06 
-27.00 
7.75 
'35.03 
12.33 

BAU  .1503 
FAU  .01025 
09P  5427 

FSP  -276 


DISTANCE  241 .921 
CAt  10.74  A2U  0 
CAP  -20.73  A2P  9 
2AP  7.30  ETTll 


TIM  UMO 
112.72 
102.13 
90.30 
165.35 
67.05 
153.01 


INJ  RT  ASC 

26J .96 
273.95 
210.93 
275.07 
250.10 


NIO-COIME  EICCUTICN  AC^ACV 
^ J7».|  SCR  437.7  SC3  104.5 
•rr  .0799  miF  -.0770  rtf  -.0664 
SC0  1776.9  R23  -.0039  R13  -.0664 
SCI  1722.5  SC2  436.2  THA  1.24 


HCA 

96.52 

SMA 

112.51 

ECC  .3562? 

INC 

3.3627 

VI 

30 

.251 

TAL 

159.20 

TAP 

255.72 

RCA  72 

.42 

APO 

152.59 

V2 

35 

.109 

20E 

1$S.93 

Etc 

205,95 

TAC  90 

.12 

ETC 

166.57 

CLP 

7,36 

PTH 

2.45 

WP 

12 

.960 

OPA 

.09 

RAP 

4,60 

ECC 

1 . 

9609 

INJ  ATMTH 

INJ  TJ>C 

PD  CST 

TIM 

INJ 

i 2 lAT 

INJ 

2 

LONC 

77.67 

5 

19 

4 

2620 

.2 

- 

'27.14 

104 

.35 

^.25 

23 

52 

22 

3701 

.3 

2,10 

175 

.47 

70.S4 

6 

50 

9 

2317 

.9 

- 

29.  JO 

01 

.02 

6]  .04 

24 

55 

14 

3566 

.9 

5 $3 

150 

.75 

00.67 

0 

24 

29 

ZOOS, 

.5 

- 

33.97 

50 

.73 

57.06 

1 

54 

12 

345J 

.1 

^-00 

147 

.40 

ORBIT  DCTERMJfU^ICN  >crtM?ACV 
ST  703.5  SR  40**2  ^3  €90.6 

CRT  .7296  CRS  .5231  C5T  .9004 

L5A  1095.2  MSA  ?57.5  S5A  16,2 

ELI  043.7  £l2  237.3  ALF  22.92 


LAUNCH  DATE  DEC  12  1960 


FLICHT  tine  106.00 


ARRIV;^l  cate  mar  26  1969 


HELIOCENTRIC  CONIC 
RL  147.20  LAL  -.00  LOL  00.04 

RP  107.72  lap  3.30  LOP  179.01 

RC  45.244  CL  11.35  CP  .60 

PLANETOCENTRIC  CONIC 


DISTANCE  240.664 

VL  25.192  CAL  10.25  A7L  06.65  HCA  99.76  SNA  113.66  ECC  .34JJJ  INC  5.3503  v’l  30,251 

VP  36.006  CAP  -19.73  ATP  90.57  TAL  150.01  TAP  250.57  RCA  74.09  APO  152.4  3 V2  35.179 

TAL  50.61  TAP  5.90  ETS  106.02  TAE  150.16  ETE  200,06  TAC  99.80  ETC  J66.57  CuP  5.96 


C3  54,206 

VHL  7,362 

OLA  22.19 

RAL  23.99  RAD  6569.0 

VEL  13.250 

PTH  2.4? 

VHP  12.399 

DPA  -.10 

RAP  6 . 

ECC  1 .0921 

LP4CH.  ATMTH 

LNCH  TIME 

L-I  TIME' 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

4 17  34 

3237.77 

-25.56 

113.30 

272.23 

77.37 

5 11  31 

2637.0 

-27.04 

105.03 

90.00 

22  40  12 

4331 .22 

4.26 

179.31 

261.15 

61 .90 

24  0 24 

3731  .2 

.40 

172.67 

100.00 

5 54  52 

2924.01 

-27.71 

90.02 

272.75 

70,32 

6 43  36 

2324 .0 

-29.04 

02.27 

100.00 

23  53  35 

4120.22 

6.20 

162.T4 

260.09 

60.70 

25  2 15 

3520.2 

2.25 

156.10 

110.00 

7 36  11 

2607.04 

-33.03 

67.09 

273.09 

00:^4 

0 19  30 

2007,0 

-33.97 

50^.77 

110.00 

0 32  41 

4009.96 

10.04 

151.57 

257.20 

57.30 

1 39  3J 

3410,0 

6.46 

145,22 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0414  TRA-1.9563  TC3  -.|7J0  BAU  .1342 

R£^  -.5101  RRA  .1546  RC3  -.0691  FAU  .01909 

FOE  .7702  fra  1.2001  FC3  -.3050  BSP  5666 

BOE  .9040  BRA  1.9624  0C3  .1052  FSP  -305 

LAUNCH  DATE  DEC  12  I960 


MID-COURSE  EXEOITICN  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

SCT  1707.0  SCR 

429.9  SC3 

113.7 

ST  019.9  SR 

590.9 

SS 

730.5 

RRT  .0937  RRF 

-.0911  RTF 

-.$7*9 

CRT  .7361  CRS 

.0201 

CST 

.9005 

see  1030.0  R23 

-,ao4g  «3 

-.0749 

LSA  rj  4Cr.4  «SA“ 

255:4 

SSA 

16. 5 

SCI  1700.3  SC2 

427.9  THA 

1,37 

ELI  076.0  EL2 

252.7 

ALF 

2J  .59 

FLICHT  TIIC 

100.00 

ARRIVAL 

OA  TE 

MAR 

30  1969 

HELIOCENTRIC  CONIC 


RL 

147.20  LAL 

-.00 

LOL 

00.04 

VL 

25.414  CAL 

9.70 

RP 

107,79  UP 

3.25 

LOP 

103.05 

VP 

36.152  CAP 

-10.76 

RC 

44,357  CL 

11.91 

CP 

.64 

TAL 

50.40  TAP 

4.50 

PLANETOCENTRIC  CONIC 

C3 

49.950  VHL 

7.06$ 

OLA 

22.03  R4L 

24.00  RAC  6560.0 

DISTANCE  255.42? 

06.66  HCA  10?. 99  SNA  114.77  ECC  .32672  INC  3.3377 
90.75  TAL  150.46  TAP  261 .45  RCA 


Vj 


77.27  APO  152.27  V2 


30.251 

35.169 


4,90  ETS  109.20  TAE  160.47  ETE  212.40  TAC  101.62  ETC  166.56  CLP  4.53 


2.39  VHP  11 .049  OPA 


.60  RAP  7.95  ECC  1.0222 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LCMC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2.LCNC 

90.00 

4 

9 19 

3240.21 

-25.40 

114.10 

270.95 

77.04 

5 

3 27 

2648,2 

'26.93 

105.77 

90.00 

22 

57  JO 

4200.27 

2.63 

176.46 

260.35 

61 .00 

24 

0 30 

3680.3 

-1.16 

169.83 

100.00 

5 

47  40 

2930.70 

-27.62 

91 .29 

271 .40 

70.09 

6 

36  30 

2390.7 

-28.98 

82.75 

100.00 

0 

5 10 

4073.02 

4.62 

160.13 

259.23 

60.43 

1 

13  11 

3473.0 

.65 

153.59 

110.00 

7 

31  3 

2607.60 

-33.02 

67.93 

272.66 

00.61 

0 

14  30 

2007.7 

-33.96 

58.82 

110.00 

0 

30  33 

3960.00 

9.32 

149.35 

256,36 

56.96 

1 

44  42 

,3368.8 

4.90 

143.05 

differential  CORRECTIONS 
TOE  -.0404  TRA’1.9406  TC3  -.1614  BAU  .1103 

ROE  -.4016  ^A  .1377  RC3  -.O7?0  FAU  .02003 

FOE  .0117  FRA  1.3360  FC3  -.3470  BSP  5905 

BO^  .9756  BfiA  J .9455  BC3  .1771  FSP  -333 


MID-COURSE  EXECUTION  ACCURACr 
SCT  1054.2  SCR  421.5  SC3  123.9 
RRT  ,1091  RRF  -.1060  RTF  -.0029 
see  1901.5  R23  -.0045  R13  -.0029 
SCI  1054.0  SC?  410.0  THA  1.50 


ORBIT  DETERMINATION  ACCURACr 
ST  057.4  SR  392.1  SS  764.5 

CRT  .7433  CRS  .0335  CST  .9007 

L5A  1100.0  HSA  240.7  SSA  J6.3 

ELI  909.9  EL2  247.2  ALF  ^.34 


500 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  CtC  12  1968 


FtlCHT  TIME  U0*00 


ARRIVAL  CATE  APR  1 1969 


HELIOCENTRIC  CONIC 
RL  147,2$  LAL  -.00  LOL  '80.04 

RP  107.79  LAP  3,19  LOP  186.28 

RC  43.625  OL  12.47  CP  .68 

PLANETOCENTRIC  CONIC 
C3  46.094  VHL  6.789  ClA  23.45 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 0 30  3259.80 

90.00  23  6 17  4228,41 

100.00  5 40  17  2938.05 

100.00  0 13  6 4025.39 

110.00  7 25  37  2608.53 

110.00  0 44  16  3927.68 

OIFFERCNTrAL  CORRECTIONS 
TOE  -.8361  TRA-1.9230  TC3  -.1479 

ROC  -.4541  RRA  .1214  RC3  -.0762 

FOE  .85^3  FRA  I .3887  FC3  -.3957 

60€  .9691  6RA  1 .9268  8C3  .1664 

LAUNCH  DATE  DEC  12  1968 
HELJOCENTfrlC  CONIC 


.74 


CISTANCE  262.191 

VL  25.622  CAL  9.33  A7L  86,68  MCA  106.22  SMA  115.83  ICC  .31309  INC  3.3247  Vl  30.251 

VP  36.288  CAP  -17.82  ATP  90.93  TAL  158.15  tAP  264.37  RCA  79.57  APO  152.10  V2  35.158 

TAL  50.24  TAP  3.17  ET5  193.76  TAE  162.80  ETE  217.12  TAC  103.34  ETC  166.53  ClP  3.09 


RL 

147.28 

LAL 

-.00 

La 

RP 

107, $2 

LAP 

3.12 

LOP 

RC 

43,055 

OL 

13.05 

CP 

PLANETOCENTRIC  CONK 

C3 

42.581 

VHL 

6.525 

Ola 

RAL  24.12 
INJ  LAT 
-25,22 
.96 
-27,51 
3.01 
-33.01 
7.78 

6AU  .1025 
FAU  .02107 
BSP  6144 
FSP  -367 


VL  25.816 
VP  36.414 
TAL  50.14 


INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  INJ  2 LONG 


269.57 

259.51 

270.15 

258.36 

271.36 
255.42 


76.68 


4 54  49 


61  .70  24  16  45 


RAC  6568.7  VEL  12.941  PTM  2.36  VHP  11.317  OPA  1.47  RAP  9.57  ICC  1.7586 
INJ  long 
114.90 
173,56 
91.81 
157.50 
68.00 
147.16 

MIO-COURSC  ElECUTION  ACCURACT 


77.83 

60.25 

80.58 

56.61 


6 29  15 
1 20  12 
8 9 5 

1 49  44 


2659.8 

3628.4 
2338.0 

3425.4 
2008-5 
3327.7 


-26.80 

-2.83 

-28.91 

-.97 

-33.96 

3.34 


106.60 
166.94 
83.29 
150.98 
58.89 
MO  .89 


ORBIT  DETERMINATION  ACCURACY 


SCT  1921.3  SCR  412.3  SC3  135.1 

ST 

896.5 

SR 

384 .7 

SS 

800.7 

RRT  .1264  RRF  -.1226  RTF  -.8904 

CRT 

.7514 

CRS 

.8392 

CST 

,9690 

see  1965.1  R23  -.0048  R13  -.8905 

LSA 

1238.3 

MSA 

243.3 

SSA 

16.3 

SCI  1922.1  SC2  408.9  THA  1.63 

ELI 

945.4 

El2 

240.7 

alf 

19.16 

FLICHT  TIME  112.00 

ARRIVAL 

CATE 

APR 

3 1969 

distance  268,967 

cal 

8.90  ATL  86.69  KA  109.45  SMA  116.85 

ECC 

.30020 

INC 

3.3113 

Vl 

30.251 

CAP 

-16.92  ATP  91.10  TAL  157.89  TAP  267.34 

RCA 

81.77 

APO 

151 .92 

V2 

35. M7 

TAP 

1.79  ETS  205.62  TAE  165.09  ETE  223.21 

TAC 

105.04 

ETC 

166.47 

CLP 

1 .63 

RAL  24.10  RAO  6568.6  VEt  12.804  PTH  2.33  WP  10.802  OPA  2.25  RAP  11.16  ECC  1.7008 


90.00  3 51 

90.00  23  IS  : 

100.00  5 32  1 

100.00  0 20  ! 

110.00  7 19  ! 

110.00  0 49  I 

OIFFERENTIAL  CORRECTIONS 
TOC  -.8645  TRA-1.9037  TC3  -.1314 

ROC  -.4277  RRA  .1057  RC3  -.0792 

FOE  .9076  FRA  j .4446  FC3  -.4518 

BOC  .9643  BRA  1,9066  BC3  .1534 

LAlRiCH  DATE  DEC  12  1968 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

3272.78 

-25,01 

115.80 

268.14 

76.27 

4 45  34 

2672.8 

4175.55 

-.75 

170.62 

258.68 

61 .69 

24  25  12 

3575.5 

2946.20 

-27.40 

92.39 

268.76 

77.55 

6 21  25 

2346.2 

3977.36 

1.39 

154.86 

257.49 

60.14 

1 27  13 

3377.4 

2609.63 

-33.00 

68.08 

270.02 

80.53 

8 3 23 

2009.6 

3886.69 

6.24 

144.99 

254.48 

56.32 

1 54  37 

3286.7 

-26.66 

-4,53 

-28.84 

-2.60 

-33.95 

1.77 


107.52 

163,97 

83.88 

148.34 

58.97 

138.75 


MIO-COURSE  EXECUTION  ACCURACV 
SAU  .0875  3CT  1989.1  SCR  402.5  SC3  147.4 

FAU  .02222  RRT  .1457  RRF  -.1414  RTF  -.8975 

BSP  6365  see  2029.4  R23  -.0052  RI3  -.8976 

FSP  -403  SCI  1990.0  SC2  396.1  THA  1.76 

flight  time  IM.OO 


ORBIT  OETERMiNATION  ACCURACY 


ST 

936.8  SR 

376.8 

SS 

839.5 

CRT 

.7600  CRS 

.8454 

CST 

.9893 

LSA 

1291.4  MSA 

237.3 

SSA 

16.3 

ELI 

982.3  EL2 

233.5 

alf 

18.05 

ARRIVAL 

CATE 

APR 

5 1969 

HELIOCENTRIC  CONIC 
RL  M7.28  LAL  -.00  LOL  80.04 

RP  307.86  LAP  3.04  LOP  192.75 

RC  42.657  CL  13.63  CP  .79 

PLANETOCENTRIC  CONIC 
C3  39.389  VHL  6.276  ClA  24.66  RAL 

LNCH  ATM 
90.00 
90.00 
100.00 
100.00 
110.00 
no. 00 

differential  corrections 


DISTANCE  275.749 

VL  25.995  CAL  8.49  ATL  86.70  HCA  M2. 67  SMA  117.81  ECC  .28803  INC  3.2974  Vl  30.251 

VP  36.531  CAP  -16.04  ATP  91.27  TAl  157.66  TAP  270.34  RCA  83.88  APO  151.75  V2  35.135 

TAL  50.10  TAP  .81  ETS  260.82  7AE  167.25  ETE  23l  .40  TAC  106.70  ETC  166,40  ClP  .15 


24.03  RAO  6568.5  VEL  12.679  PTH  2.30  VHP  10.305  OPA  3.02  RAP  12.72  ECC  1.6482 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

3 40  51 

3287.45 

-24,77 

116.81 

266.66 

75.82 

23  25  13 

4121 .53 

-2.49 

167.60 

257.85 

61.78 

5 23  52 

2955.28 

-27.26 

93.03 

267.33 

77.24 

0 28  48 

3928.94 

-.25 

152.21 

256.60 

60.11 

7 13  54 

2611 ,03 

-32.98 

68.19 

268,63 

80.47 

0 55  16 

3845.95 

4,70 

142.84 

253.52 

56,10 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 35  58 

2687.5 

-26.48 

108.55 

24  33  54 

3521  .5 

-6.25 

160.93 

6 13  8 

2555.3 

-28.75 

84  .54 

1 34  17 

3328.9 

-4.23 

M5.68 

7 57  25 

2011.0 

-33.95 

59.08 

I 59  22 

3246.0 

.22 

136.62 

TC3 

-.1080 

BAU 

.0713 

RC3 

-.0817 

FAU 

.02351 

FC3 

-.5167 

BSP 

6639 

BC3 

.1354 

FSP 

-445 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  107.89  LAP  2,95  LOP  195.97 

RC  42.436  CL  14.21  GP  .86 

PLANETOCENTRIC  CONIC 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  1977.1  SCR  3^.5  SC3  161.2 

RRT  .1766  RRF  -.1584  RTF  -.9055 

see  2015.7  R23  .0080  R13  -.9055 

SCI  1978.4  SC2  386.1  THA  2.09 

flight  time  116.00 


DISTANCE  282.531 

VL  26.163  CAL  8.10  ATL  86.72  HCA  115.90  SMA  118,73 

VP  36.638  CAP  -15.20  ATP  91.44  TAL  157.48  TAP  273.38 

TAL  50.10  TAP  1.6!  ETS  329.38  TAE  169.11  ETE  242.53 


OReiT  determination  ACCURACV 


C3  36.489 

VHL  6.04! 

OLA  25.25 

RAL  23.91 

RAO  6568.4 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCMC 

90.00 

3 29  52 

3304.20 

-24.49 

117.95 

90.00 

23  35  13 

4066.14 

-4.27 

164.50 

100.00 

5 14  57 

2965.42 

-27.11 

93.74 

100.00 

0 36  45 

3880.16 

-1.91 

M9.53 

110.00 

7 7 40 

2612.76 

-32.96 

68.32 

110.00 

1 0 32 

3805.57 

3.16 

140.72 

INJ  RT  ASC 
265.12 
257.02 
265.84 
255.71 
267.20 
252.55 


PTH  2.28  VHP 
INJ  ATMTH  INJ 
75.32 
61.98 
76.89 
60.16 
80.39 
55.95 


9.824 

time 

4 24  56 
24  42  59 


ST 

959.8 

SR 

368,3 

SS 

880.9 

CRT 

.7803 

CRS 

.8511 

CST 

.9921 

LSA 

1335.2 

MSA 

223.1 

SSA 

16.3 

Eli 

1004.2 

EL2 

220.2 

alf 

17.54 

ARRIVAL 

CATE 

APR 

7 1969 

ECC 

.27656 

INC 

3.2827 

Vl 

30.251 

RCA 

85.90 

APO 

151  .57 

V2 

35.123 

TAC 

108.33 

ETC 

166.30 

ClP 

-1 .36 

OPA 

3.78 

RAP 

M.25 

ECC 

I .6005 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

6 4 

1 41 

7 51 

2 3 


differential  CORRECTIONS 
TOE  -.8783  TRA-1.8557  TC3  -.0840  BAU  .0578 

ROE  -.3782  RRA  .0762  RC3  -.0836  FAU  .02498 

FOE  1.0235  FRA  1.3690  FC3  -.5927  BSP  6913 

BOE  .9562  BRA  1 ,8573  BC3  .1186  FSP  -492 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  2119.3  SCR  381.1  SC3  176.3 
RRT  .1902  RRF  -.1858  RTF  -.9108 
see  2153.3  R23  -.0071  R13  -.9109 
SCI  2120.6  SC2  374.0  THA  2.02 


2704.2  -26.27  109.73 

3466.1  -7.99  157.79 

2365.4  -28.64  85.28 

3280.2  -5.86  M2. 98 

2012.8  -33.94  59.22 

3205.6  -1.33  154.52 

ORBIT  determination  ACCURACV 
ST  1017.3  SR  359.5  SS  924.5 

CRT  .7788  CRS  .8588  CST  .9898 

LSA  1405. 0 MSA  224.2  SSA  16.2 

Eli  1056.9  EL2  217.1  AlF  16.09 


501 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ^ VOL  4 1968-69 


launch  CATf  etc  12  I'Xrt  FlICht  time  IIS.OO  CA 'E  aps  9 lOC  j 


HELiOCENTfflC  CCf^IC  distance  P89.31? 


RL 

347.78 

lal 

' .00 

LCt 

80 

.fM 

VL 

76.318 

Gal 

7. 

73 

AZL 

86 

.73 

HCA 

119.17 

SHA 

119.61 

ECC 

.76577 

INC 

5.7674 

VI 

50 . 7 5 1 

RP 

307.93 

LAP 

7.85 

LCP 

199 

.70 

VP 

36.738 

CAP 

-14. 

38 

A7P 

91 

.59 

tal 

157.34 

TAP 

776.46 

RCA 

87.87 

APO 

151  , 

.39 

V? 

35.1  1 1 

RC 

47.394 

Cl 

14  .80 

CP 

.94 

7Al 

50.16 

ZAP 

3. 

06 

ETS 

34  3 

.90 

7AE 

170,47 

ETC 

757.75 

7AC 

109.93 

ETC 

166  , 

, 18 

ClP 

-7.93 

PlanETOCENTRIC  < 

CCNIC 

C3 

33.858 

VHl 

5.819 

ClA 

75 

.8? 

Ral 

73.74 

RAC 

6568 

.3 

VEL 

17. 

<59 

PTH 

7.75 

VHP 

9.359 

CPA 

4 . 54 

•RAP 

15. 

.75 

tee 

1 .55  77 

INCH  A7HTH 

LNCM 

TI>C 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  A5C 

INJ  A7MTH 

INJ  time 

PC'  CST  TIM 

INJ  7 LAT 

INJ  7 lCno 

9*0.00 

3 17 

58 

3373.53 

-74.15 

119.77 

763.54 

74 .74 

4 

13  71 

7773.5 

-76.01 

I 11  .09 

90.00 

73  45 

46 

4009.01 

-6.09 

161 .79 

756.71 

67.79 

74 

5?  35 

3409.0 

-9.75 

154.57 

100.00 

5 5 

37 

7976.75 

-76.93 

94.54 

764.33 

76.51 

5 

55  8 

7376.8 

-78.57 

86 . 1 0 

100.00 

0 44 

49 

3831 .07 

-3.57 

146.83 

754.83 

60.30 

I 

48  40 

3731  .0 

-7.50 

J 40 .74 

MO. 00 

7 1 

17 

7614.84 

-37.94 

68.48 

765.75 

80.30 

7 

44  47 

7014  .8 

-33.93 

59 . 38 

110.00 

I 5 

38 

3765.70 

1 .64 

138.64 

751.59 

55.85 

7 

8 74 

3165.7 

-7.85 

1 37 .44 

CrrrERENTIAt  CCfifttCriOHS  MIC-COUffS£  execution  ACCCWACT  C«6IT  CETEPNINATICN  ACCUffACT 


TCE  -.8874 

TRA 

'I  .8304 

TC3  - 

.0560 

6AU 

.0460 

5CT  7185.6  SCR 

369.8  SC3 

193.7 

ST 

1060.4 

SR 

350.4 

SS 

97^.0 

RCE  -.3553 

RRA 

.0677 

RC3  - 

.0848 

FAU 

.07658 

RRT  .7177  Rfir  ' 

.7177  RTF  - 

.9167 

CRT 

.7897 

CRS 

.8667 

CST 

.9903 

FCE  I .0914 

FRA 

1 .6397 

FC3  - 

.6797 

BSP 

7145 

see  7716.7  R73  - 

.0078  R13  - 

.9167 

LSA 

1464,5 

MSA 

717.0 

SSA 

16.1 

eCE  .9559 

ORA 

1 .8315 

BC3 

.1017 

FSP 

-543 

SCI  7187.7  SC7 

360.7  THA 

7.17 

Eli 

1097.3 

El7 

707.8 

AlF 

15.18 

AUNCH  CATE  CEC  17  1968 

Flight  time  ito.oo 

arrival 

cate 

APR 

M 19t: 

heliocentric  CCNIC 

DISTANCE  796.089 

RL  147.78 

LAL 

-.00 

lol 

80.04 

VL 

76.467 

CAL 

7.37  AZL  86.75 

HCA  177.34 

SHA  170,43 

tec 

.75564 

INC 

3.7509 

VI 

30  .751 

RP  107.97 

LAP 

7.75 

lCP  202.12 

VP 

36.879 

CAP  - 

13.59  AZP  91.74 

tal  157,74 

TAP  779.58 

RCA 

89.64 

A PC’ 

1 5] .77 

V7 

35  .099 

RC  47.534 

CL 

15.38 

50.76 

ZAP 

4.67  ETS  549.00 

7AE  J71  ._U 

UX.  ?74 

•95 

ZAC 

11 1 .47 

ETC 

166  .04 

CLP 

'A  .50 

PlanETOCENTRIC  CONIC 



■ ■ 

C3  31.471 

VHL 

5.610 

CLA 

76.37 

ral 

73.57 

RAO  6568.3  VEL  17.363 

PTh  7.73 

VHP  8. 

909 

CPA 

5.79 

RAP 

17.71 

ECC 

I .51 79 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ 

LCNC  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TiM 

INJ 

7 LAT 

iNj 

7 lC».G 

90.00 

3 

4 56 

3346 

.18 

-73.73 

170.80  761.89 

74.08 

4 0 

4? 

7746.7 

- 

75.69 

n 7 . c-  7 

90.00 

0 

1 1 

3949.53 

'7,96 

157 

.97  755.43 

67.74 

1 6 

50 

3349.5 

- 

11.55 

151  ,08 

100.00 

4 

55  36 

7989 

.41 

-76.73 

95 

.43  767.77 

76.09 

5 45 

75 

7589.4 

- 

78.37 

87.01 

100.00 

0 

53  7 

3781 .53 

-5.73 

144 

.10  753.95 

60.53 

1 56 

3 

3I8J  .5 

-9.17 

1 37,47 

IW.OO 

6 

54  37 

7617 

.74 

-37.91 

68 

.66  764.77 

80.70 

7 38 

9 

7017.7 

- 

33.91 

59.57 

liO.OQ 

1 

iO  35 

3776 

.46 

.14 

136 

.59  750.61 

55.87 

7 17 

41 

3176.5 

-4.35 

1 30 . 38 

differential  corrections 

MIC-COURSE  EXECUTION  ACCURACY 

CRBIT  CETERMlN4T0>i  ACCURACY 

TCE  -.8968 

TRA- 

1 .8034 

TC3  - 

.0740 

BAU 

.0377 

SOT  7750.8  SCR 

358.7  SC3  717-0 

ST 

M04.7 

SR 

341  .1 

55 

1 07  3 . 7 

RCE  -.3336 

RRA 

.0487 

RC3  - 

.0851 

FAU 

.07837 

RRT  .7487  RRF  - 

.7433  RTF  - 

.9222 

CRT 

.8017 

CRS 

.8741 

CST 

.9907 

FCE  1 .1673 

FRA 

1 .7170 

FC3  - 

.7805 

BSP 

7361 

see  7779.1  R73  - 

.0087  R13  - 

.9222 

LSA 

1579.7 

MSA 

709.4 

SSA 

I 6 . 0 

ece  .9568 

BRA 

1 .8040 

0C3 

.0884 

FSP 

-599 

SCI  7757.6  SC7 

346.6  THA 

7-37 

Eli 

n 38.6 

El7 

198.0 

AuF 

14.34 

LAUNCH  CATE  DEC  J 968 


Flight  time  \22,oo 


A<?j?IVAi  CATE  APR  J3  1969 


HELIOCENTRIC  CONIC 
RL  I47.^8  LAL  -.00  LOt  80.04 

RP  108.01  LAP  ^.T3  LOP  ?05.64 

RC  4^.853  Cl  13.96  CP  I A2 

PlanETOCENTRIC  CONIC 
C3  r9.30r  VHL  5.414  CLA  ?6.90  RAL 


distance  30^.86/1 

VL  ?6.596  CAL  7.04  A7L  86.77  HCA  175.56  SHA  171.71  ECC  .?4614  INC  3.7334  Vi  30.751 

VP  36.913  CAP  -17.83  A7P  91.88  TAl  157,17  TAP  787.73  RCA  91.37  APO  151.04  V?  35 .086 

7Al  50.41  7AP  6.74  ETS  351.57  7AE  170.91  E TE  797-97  7AC  117.97  ETC  165.87  ClP  -6.14 

73.76  RAC  6568.7  VEl  17.775  PTH  7.71  VHP  8.476  CPA  6.07  RAP  18.67  ECC  I .4873 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JNJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

90.00 

2 50  75 

3373.37 

-73.71 

177.67 

760.19 

73.31 

3 46  38 

7773.4 

-75.78 

114.56 

90.00 

0 13  2fi 

3886.59 

-9.90 

154.37 

754.69 

63.34 

] 18  15 

3786.6 

-13.40 

147.39 

100.00 

4 45  8 

3003.54 

-76.49 

96.41 

761.19 

75.67 

5 35  n 

7403.5 

-78 .71 

88  .03 

100.00 

1 1 76 

3731 .65 

-6.90 

14] .33 

753.08 

60.84 

7 3 37 

3131  .6 

-10.73 

134 .64 

HO. 00 

6 47  43 

7619.93 

-37.88 

68.86 

767.78 

80.08 

7 31  73 

7019.9 

-33.90 

59,77 

110.00 

1 15  19 

3688.03 

-1.33 

134.59 

749.64 

55.84 

7 16  48 

3088  .0 

-5.80 

178.36 

cifferential  corrections 


MIO'COURSE  EXECUTION  ACCURACY 


ORCJT  CETERMINATION  ACCURACV 


Tee 

-.9051 

TRA-1 .7747 

TC3“ 

.0173 

BAU 

.0334 

SC  T 7313.4 

SCR 

346.3 

SC3 

733.0 

ST 

1147.5 

SR 

331  .6 

SS 

1077.7 

RCE 

-.3131 

RRA  .0357 

RC3 

-.0843 

FAU 

.03038 

RRT  .7834 

RRF 

-.7779 

RTF 

-.9773 

CRT 

.8131 

CRS 

.8877 

CST 

.991  I 

FOE 

1 .7511 

FRA  I.8017 

FC3 

-.8973 

BSP 

7579 

see  7339.1 

R23 

-.0100 

R13 

-.9774 

LSA 

1596.0 

MSA 

701  .8 

SSA 

15.9 

80E 

.9577 

BRA  1 .7746 

8C3 

.0857 

FSP 

-663 

SCI  7315.5 

SC7 

331.8 

THA 

7.48 

Eli 

1179.6 

El7 

187. 8 

ALF 

13.57 

JNCH 

DATE  CEC  17  1968 

FLIGHT 

TIME 

174.00 

arrival 

DATE 

APR 

15  196; 

heliocentric  conic  distance  309.673 


Rt  147.78 

lal  -.00 

LOL  80.04 

VL  76.719 

GAL  6.73 

AZL  86.79  HCA  178.77 

SMA  171 

.94 

ECC  .73776 

INC 

3.7143 

VI 

30.751 

RP  108.05 

lap  7.51 

LOP  708.85 

VP  36.990 

GAP  -17.09 

AZP  97.01 

tal  157.14 

TAP  785.91 

RCA  93.01 

APO 

150.88 

V7 

35.073 

RC  43.347 

Cl  16.53 

CP  1 .74 

ZAL  50.60 

ZAP  7.97 

ETS  357.98 

ZAE  170.07  ETE  308.4] 

ZAC  114.41 

ETC 

165.68 

ClP 

'7.87 

PLANETOCENTRIC  CCNIC 

C3  77.346 

VHL  5.779 

OLA  77.41 

ral  77.96 

RAO  6568.1 

VEL  17.195 

PTH  7.19 

VHP  8. 

.058 

CPA  6.75 

RAP 

19.98 

ECC 

J . 4 500 

INCH  A^TH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 7 LAT 

INJ 

7 UCNG 

90.00 

7 33  47 

3407.49 

-77.53 

174.89 

758.41 

77.38 

3 30 

30 

7807.5 

74.73 

116,91 

90.00 

0 27  48 

3817.90 

-11.97 

150.33 

754.01 

64.15 

1 31 

76 

3717.9 

- 

15.35 

145.79 

lOOM 

4 34  7 

3019.79 

-76.77 

97.50 

759.59 

75.10 

5 74 

77 

7419.3 

- 

78.01 

89.16 

100.00 

1 10  4 

3681 .34 

-8.55 

138.57 

757.77 

6!  .75 

7 11 

75 

3081 .3 

- 

17.33 

131  .76 

110.00 

6 40  49 

7677.81 

-37.85 

69.158 

761 .78 

79.96 

7 74 

37 

7077,8 

- 

33.88 

60.00 

110.00 

1 19  57 

3650.58 

-7.76 

137.64 

748 .66 

55.91 

7 70 

47 

3050.6 

-7.71 

176.38 

differential  corrections 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCORAC'f 

TDE  -.9135 

TRA-I .7433 

TC3  .0576 

BAU  .0357 

SCT  7373.6  SCR 

334.5  SC3  756.4 

ST  1191.0 

SR 

377.1 

SS 

M36.4 

ROE  -.7939 

RRA  .0730  RC3  -.0873 

FAU  .03767 

RRT  , 

.3731  RRT  - 

.5176  RTF 

.9371 

CRT  .8757 

CRS 

.8909 

CST 

.9916 

FOE  1.3450 

FRA  1.8948 

FC5-1 .0377  esP  7784 

see  7397.1  R73  - 

.0116  R13  - 

.9377 

LSA  1666.1 

MSA 

194.0 

SSA 

15.6 

BCE  .9596 

BRA  1.7435 

6C3  .0976 

FSP  -734 

SCI  7376.7  SC7 

316.3  THA 

7.65 

Eli  1771.0 

EL? 

177.7 

AlF 

12.87 

507 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL*  4.  1968-69  > 


>UNCH  CATE  DEC  12  1968 

Flight  time  i26.oo 

arrival  cate 

APR 

17  1969 

HELIOCENTRIC 

CONIC 

DISTANCE  316.375 

RL  147.28 

LAL  -.00 

LOL  80.04 

VL  26.833 

gal  6.43 

A7L  86.81 

HCA 

131 .99 

SMA 

122.63 

ECC  .22898 

INC  3.1935 

VI 

30.251 

RP  108.09 

LAP  2.37 

LOP  212.07 

VP  37.060 

CAP  -11.38 

A7P  92.14 

tal 

157.15 

TAP 

289.13 

RCA  94.55 

APO  150.71 

V2 

35.060 

RC  44.011 

CL  17.08 

CP  1.37 

7al  50.82 

7AP  9.67 

ETS  353.90 

7AE 

168.70 

ETE 

320.29 

7AC  115.77 

ETC  165.47 

CLP 

-9.57 

PLANE TOCENTRIC  CONIC 

C3  25.570 

VHL  5.057 

CLA  27.88 

RAl  22.63 

RAC  6568.0 

VEL  12.122 

PTH 

2.17 

VHP 

7.654 

CPA  7.47 

RAP  21 .27 

ECC 

1 .4208 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

90.00 

2 12  52 

3454.89 

-21 .52 

127.99 

256.49 

71.14 

3 

10  27 

2854.9 

-23.90 

120.13 

90.00 

0 46  0 

3737.21 

-14.32 

145.57 

253.47 

65.31 

1 

48  18 

3137.2 

-17.53 

1 38 .37 

100.00 

4 22  33 

3036.82 

-25.91 

98.71 

257.97 

74.54 

5 

13  10 

2436.8 

-27.78 

90.41 

100.00 

I 19  0 

3630.52 

-10.21 

135.65 

251.38 

61  .75 

2 

19  31 

3030.5 

-13,90 

128 .81 

no. 00 

6 33  54 

2625.75 

-32.81 

69.30 

259.77 

79.83 

7 

17  39 

2025.8 

-33.87 

60.23 

110.00 

1 24  9 

3614.34 

-4.14 

130.74 

247.69 

56.04 

2 

24  24 

3014.3 

-8.57 

124  .45 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.9?14  TffA'J.7110  TC3 
TOE  -.2761  ffflA  .£ 
rOE  1 .4501  FRA  1 
60E  .9619  6RA  1 .7| 11  0C3 

LAUNCH  DATE  DEC  12  1966 


TC3 

.0961 

6AU 

.0425 

SOT 

2431.2 

SCR  323.1 

503 

282.7 

ST 

1234.1 

SR 

312,8 

SS 

1 199.8 

RC3 

-.0787 

FAU 

.03513 

RRT 

.3682 

RRF  -.3629  RTF 

-.9366 

CRT 

.8390 

CRS 

.8999 

CST 

.9921 

FC3- 

1 .1894 

0SP 

7973 

see  2452.5 

R23  -.0137 

R13 

-.9367 

LSA 

1739.4 

MSA 

186.2 

SSA 

15.4 

0C3 

.1242 

FSP 

-813 

SCI 

2434.1 

SC2  300.0 

THA 

2.84 

ELI 

1262.2 

El2 

166.5 

ALF 

12.22 

rilCHT  TI^C  126.00 


ARRIVAL  CATE  APR  19  1969 


RL  147.28 

LAL  - .00 

LOU  80.04 

VL  26.938 

CAL  6.15 

A7L  86.83 

MCA  135.20 

SMA  123.28 

ECC  .22126 

INC  3.1704 

VI 

3(T.251 

RP  108.13 

LAP  2.23 

LOP  215.28 

VP  3^.124 

CAP  -10.69 

A7P  92.25 

TAL  157.19 

TAP  292.38 

RCA  96.00 

APO  150.55 

V2 

35.047 

RC  44.038  GL  17.61 

PLANE TOCENTRIC  CONIC 

CP  1.53 

2AL  51.07 

ZAP  11.48 

ETS  354.49 

7AE  167,19 

ETE  329.12 

7AC  117.07 

ETC  165.22 

CLP 

-11.38 

C3  23.961 

VHL  4.895 

OLA  28.33 

RAL  22.28 

RAO  6568.0 

VEL  12.056 

PTH  2.15 

VHP  7,265 

CPA  8.17 

RAP  22 . 50 

ECC 

1 .3943 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

89.14 

1 20  53 

3603.14 

-18.57 

137.67 

253.76 

68.21 

2 20  56 

3003.1 

-21 .36 

1 30. 1 I 

90.86 

1 35  7 

3557.00 

-18.55 

134.29 

253.75 

68.20 

2 34  24 

2957.0 

-21 .35 

126.73 

100.00 

4 10  23 

3056.31 

-25.55 

100.05 

256.34 

73.93 

5 1 19 

2456.3 

-27.50 

91  .79 

100.00 

1 28  19 

3579.06 

-11.85 

132.71 

250.56 

62.35 

2 27  58 

2979 . I 

-15.46 

125.78 

110.00 

6 27  2 

2628.57 

-32.78 

69.52 

258.28 

79.71 

7 10  51 

2028.6 

-35.85 

60.44 

110.00 

1 28  9 

3579.56 

-5.46 

128.91 

246.72 

56,20 

2 27  49 

2979.6 

-9.86 

122.59 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9252 

TRA-1 .6742 

TC3  .1480 

BAU  .0529 

SOT  2479.9  SCR 

312.1  SC3  312.1 

ST  1272.3 

SR  303.8 

S5 

1266.1 

TOE  -.2595 

RRA  -.0016 

RC3  -.0731 

FAU  .03803 

RRT 

.4179  RRT  - 

.4138  RTF  - 

.9409 

CRT  .8522 

CRS  .9092 

CST 

.9924 

FOE  1.5654 

FRA  2,U06 

FC3-1.3742 

BSP  8218 

see  2499.5  R23  - 

.0169  R13  - 

.9410 

LSA  181 1 .6 

MSA  1 78 . 7 

SSA 

15.0 

BOE  .9609 

BRA  1.6742 

6C3  .1651 

FSP  -906 

SCI  2483.4  5C2  i 

283.1  THA 

3.05 

ELI  1298.8 

EL2  155.7 

ALF 

11  .67 

LAUNCH  DATE  DEC  12  196fl 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  108.17  LAP  2.09  LOP  218.48 

RC  45 .818  CL  18.12  CP  1.72 


Flight  time  130.oo 


ARRIVAL  CATE  APR  21  1969 


DISTANCE  32.9.840 

VL  27.035  GAL  5.89  A7L  86.86  HCA  138.40  SMA  123.88  ECC  .21409  INC  3.1447  VI  50.251 

VP  37.181  GAP  -10.02  A7P  92.35  TAL  157.25  TAP  295.66  RCA  97.36  APO  150.40  V2  35.033 

7Al  51.34  7AP  13.38  ETS  354.86  7AE  165.66  ETE  335.77  7AC  118.27  ETC  164.95  ClP  13.27 

RAP  23.64  ECC  1.3704 

TNJ  2 LAT  INJ  2 LONG 


C3  22.505 

VHL  4.744 

CLA  28.74 

RAL  21.90 

RAO  6567.9 

VEL  11.995 

PTH  2.14 

VHP 

6.891 

CPA  8.87 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

84.90 

0 44  4 

3702.14 

-19.21 

145.20 

252.47 

68.21 

1 

45  46 

3102.1 

95.10 

2 8 56 

3427.41 

-19.19 

125.06 

252.46 

68.20 

3 

6 3 

2827 . 4 

100.00 

3 57  36 

3077.99 

-25.13 

101 .52 

254 . 70 

73.26 

4 

48  54 

2478.0 

100.00 

1 38  5 

3526.79 

-13.48 

129.69 

249.77 

63.07 

2 

36  52 

2926.8 

110.00 

6 20  22 

2631 .02 

-32.75 

69.70 

256.80 

79.60 

7 

4 13 

2031  .0 

110.00 

1 31  48 

3546.54 

-6.71 

127.17 

245.76 

56.40 

2 

30  55 

2946.5 

-22.00 
-21 .99 
-27.18 
-16.99 
-33.84 

-n  .08 


137.60 

117.47 

93.32 

122.65 

60.63 

120.80 


differential  CORRECTIONS 
TOE  -.9303  TRA-1.6383  TC3  .1981 

TOE  -.2445  RRA  -.0140  RC3  -.0657 

FOE  1.6964  FRA  2.2384  FC3-1 .5852 

BOE  .9619  BRA  1.6384  0C3  .2087 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  108.21  LAP  1.93  LOP  221 .69 

RC  46.944  CL  18.59  CP  1.95 

PLANE TOCENTRIC  CONIC 
C3  21.187  VHL  4.603  DlA  29.10 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
83.01  0 27  13  3736.86 

96.99  2 22  40  3363.52 

100.00  3 44  7 3102.17 

100.00  1 48  26  3473.44 

110.00  6 14  2 2632.72 

110.00  1 35  1 3515.66 

DIFFERENTIAL  CORRECTIONS 
TOE  -.9331  TRA-1.6005  TC3  .2502 

TOE  -.2311  RRA  -.0266  RC3  -.0558 

FOE  J .8424  FRA  2. 3810  FC3-1 .8301 

BOE  .9613  0RA  1 .6007  6C3  .2564 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


BAU 

.0628 

SGT  2527.8  SCR 

302.4  5C3  345.2 

ST 

131 1 .8 

SR 

295.4 

SS 

1338.7 

FAU 

.04121 

RRT  .4756  RRF  - 

.4724  RTF 

.9447 

CRT 

.8664 

CRS 

.9190 

CST 

.9929 

BSP 

8379 

see  2545,8  R23  - 

.0204  R13  - 

.9449 

LSA 

1889.6 

MSA 

171  .2 

SSA 

14  .6 

FSP 

-1007 

SCI  2531.9  SG2  i 

265.6  THA 

3.29 

ELI 

1336.8 

El2 

144,7 

AlF 

11.17 

flight  time  132.00 

arrival 

CATE 

APR 

23  1969 

DISTANCE  336. 

550 

VL 

27.124 

CAL 

5.64  A7L  86.88 

HCA  141,61 

SMA  124 

.44 

ECC 

.20746 

INC 

3.1155 

VI 

30.251 

VP 

37,234 

CAP 

-9.37  ATP  92.44 

tal  157.35 

TAP  298 

.96 

RCA 

98.62 

APO 

150.25 

V2 

35.020 

2AL 

51 .64 

2AP 

15.37  ETS  355.07 

7AE  164.22 

ETE  340 

.96 

7AC 

119.37 

ETC 

164.64 

CLP 

-15.25 

RAL 

21  -51 

RAO 

6567.9  VEL  11.940 

PTH  2.12 

VHP  6. 

531 

OPA 

9.57 

RAP 

24  ,69 

ECC 

1 .3487 

INJ  LAT 

INJ 

long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

- 

19.81 

148.01  251.20 

68.24 

1 29 

30 

3136.9 

- 

22.59 

1 40 . 38 

19.79 

120.62  251.19 

68.23 

3 18 

43 

2763.5 

- 

22.58 

112.99 

-j 

?4.64 

103.16  253.06 

72.53 

4 35 

49 

2502.2 

- 

26.80 

95,0? 

15.10 

126.56  249.01 

63.89 

2 46 

20 

2873.4 

18.49 

119.40 

32.73 

69.83  255.35 

79.53 

6 57 

54 

2032.7 

' 

33.82 

60 . 76 

-7.87 

125.53  244,80 

56.63 

2 33 

37 

2915.7 

- 

12.20 

119.12 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERHINATJON  ACCURACY 

BAU 

.0726 

SGT  2569.1  SCR 

294.7  SC3 

382.5 

ST 

1347.9 

SR 

288.0 

SS 

1416.  ] 

FAU 

.04479 

RRT  .5AO0  RRF  - 

.5381  RTF  - 

.9482 

CRT 

.8810 

CRS 

.9291 

CST 

.9933 

BSP 

8511 

see  2586.0  R23  - 

.0252  R13  - 

.948  3 

LSA 

1969.3 

MSA 

163.9 

SSA 

14.0 

FSP 

-1120 

SCI  2574.1  SC2 

247.6  THA 

3.58 

ELI 

1371  .8 

EL2 

153.9 

alf 

10.76 

503 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69! 


LAUNCH  DATE  CEC  12  1 96S 


ruJOHT  TIME  134.00 


arrival  cate  APR  25  1969 


HELIOCENTRIC  CONIC 


DISTANCE  343.244 


Rl  147.26 

LAL 

-.00 

LOL  60.04 

VL  27.206 

CAL  5.41 

ATL  66.92 

HCA  144.61 

SHA  124 

.96 

ECC  .20132 

INC 

3,0616 

Vl 

30.251 

RP  106.25 

LAP 

1 .76 

LOP  224.69 

VP  37.261 

GAP  -8.74 

ATP  92.52 

TAl  157.46 

TAP  302 

.28 

RCA  99*60 

APO 

150.11 

V2 

35.007 

RC  40.205 

GL 

19.01 

OP  2.23 

7Al  51.94 

TAP  17.47 

ETS  355.13 

TAE  162.93 

ETE  345 

.17 

ZAC  120.36 

ETC 

164 .31 

CLP 

-17.33 

PLANETOCENTRIC  CONIC 

C3  19.992 

VHL 

4.471 

CLA  29.41 

RAl  21.11 

RAD  6567.6 

VEL  11.890 

PTH  2.11 

VHP  6. 

166 

OPA  10.27 

RAP 

25.63 

ECC 

I .3290 

LNCH  A2MTH 

LNCH  time 

L-I  time 

INJ  LAT 

iNJ  long 

INJ  RT  ASC 

INJ  ATMTM 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61 ,71 

0 

15  21 

3756.01 

-20.36 

149.65 

249.95 

66.31 

I 17 

57 

3156.0 

- 

'23.13 

141  .99 

96.29 

2 

31  22 

3316.59 

-20.35 

117.39 

249.95 

66.30 

3 26 

39 

2716.6 

23.11 

109.72 

100.00 

3 

29  52 

3129.2S 

-24.06 

104.97 

251,41 

71.73 

4 22 

1 

2529.3 

-26.55 

96.91 

100.00 

1 

59  33 

3416.56 

-16.72 

123.26 

246 .29 

64.65 

2 56 

31 

2616.6 

•19.97 

116.00 

no. 00 

6 

6 13 

2633.19 

-32.72 

69.67 

253.93 

79.51 

6 52 

6 

2035.2 

33.62 

60.60 

no.oo 

1 

37  41 

3467,41 

-6.92 

124.£^ 

243,64 

56.66 

2 35 

49 

2667.4 

'13.22 

117.56 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9304 

TRA' 

■i  .5562 

TC3  .3065 

8AU  .0632 

SCI  2596.4  SCR  269.7  SC3  424.4 

ST  1376.4 

SR 

261 .7 

SS 

1497.0 

ROE  -.2194 

RRA 

-.0396 

RC3  -.0427 

FAU  .04691 

RRT  , 

.6095  - 

.6099  RTF  - 

.9515 

CRT  .6956 

CRS 

.9393 

CST 

.9937 

FOE  2.0029 

FRA 

2.5391 

FC3-2.1I62 

0SP  6666 

see  26M.5  «23  ' 

.0321  R13  - 

.9517 

LSA  2047.0  MSA 

157.0 

SSA 

13.4 

DOE  .9560 

0RA 

1 .5567 

8C3  .3115 

F5P  -1252 

SCI  2604.4  SC2  229.2  THA 

3.92 

Eli  1399.5 

EL2 

123.2 

alf 

10.47 

LAUNCH  DATE  DEC  12  1966 


Flight  ti^c  136.00 


arrival  cate  APR  27  J969 


heliocentric  conic 

RL  147.26  LAL  -.00  LOL  60.04 

RP  lOa .29  LAP  1.61  LOP  226 .09 

RC  49.590  CL  19.37  CP  2.57 

Plane tocentrjc  conic 


DISTANCE  349.920 

VL  27.260  CAL  5.20  A7L  66.96  MCA  146.01  SNA  125.44  ECC  .19566  INC  3.0424  VI  30.251 

vP  37,323  CAP“  -TTll  A7F  92.16  TAl  157.60  "RCA  IOCTTRO  APO  149.96  V2  34.994 

7AL  52.24  7AP  19.66  ETS  355.06  7AE  161.65  ETE  346.76  ZAC  121.21  ETC  163.93  CLP  -19.52 


C3  iB.90Z 

VHL 

4.346 

OLA  29.66 

RAL  20.73 

RAO  6567.6  VCl  11.644 

PTH  2.10 

VHP 

5 

.654 

CP4 

i 10.96 

RAP  26.44 

ECC 

I .3112 

LNCH  ATNTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  lONC  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

60.79 

0 

$ 39 

3765.74 

'20.66 

150.56 

246-74 

66.43 

I 

9 

25 

3165.7 

-23.60 

142.66 

99.21 

2 

36  59 

3260.45 

-20.65 

114.92 

246.74 

66.41 

3 

31 

40 

2660.5 

-23.59 

107.22 

100.00 

3 

14  39 

3160.06 

-23.41 

107.01 

249.77 

70.66 

4 

7 

19 

2560.1 

-25.60 

99.03 

100.00 

2 

11  4] 

3361 .36 

-18.34 

119.61 

247.62 

65.97 

3 

7 

43 

2761  .4 

-21 .43 

112.36 

110.00 

6 

3 JO 

2631.79 

-32.74 

69.76 

252.55 

79.57 

6 

47 

2 

2031 .6 

-33.63 

60.69 

110.00 

1 

39  39 

3462.39 

-9.65 

122.66 

242.66 

57.10 

2 

37 

22 

2662.4 

-14.12 

116.18 

differential  ccrrecticns 

MIO- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMlNAnON  ACCURACY 

TOE  -.9240 

TRA' 

■1.5136 

TC3  .3660 

0AU  .0952 

SCT 

2617.6  S0« 

269.1  SC3  471.5 

ST 

1396.7 

SR  277.5 

55 

1582.6 

ROE  -.2097 

RRA 

-.0539 

RC3  -.0256 

Fau  .05359 

IWT 

.6630  «flT  - 

.6664  RTF  - 

.9546 

CRT  .9105 

CRS  .9497 

CST 

.9940 

FOE  2.1606 

FRA 

2.7166 

FC3-2.4539 

8SP  6639 

see  2633,5  R23  - 

.0413  RI3  - 

.9546 

LSA 

2124.9 

MSA  1 50 . 5 

SSA 

12.6 

BOE  .9475 

6RA 

1.5145 

8C3  . 3669 

FSP  -1403 

SCI 

2625.1  SC2 

210-5  THA 

4.34 

ELI 

U21 .5 

EL2  112.9 

ALF 

10.30 

LAUNCH  DATE  CEC  12  1966 


Flight  time  J36.oo 


ARRIVAL  CATE  APR  29  1969 


HELIOCENTRIC  CONIC 

RL  1 47. 26  LAL  -.00  LOL  60,04  Vl  27.346  CAL 

RP  106.33  LAP  1,44  LOP  231 .26  VP  37.360  GAP 

RC  51.091  Gl  19.65  GP  2.99  7At  52.53  7AP 

PLANE tocentric  conic 


DISTANCE  356.576 

5.00  A7l  67.00  HCA  151.21  SNA  125.66  ECC  .19050  INC  2.9954  Vl  30.251 
-7.54  A7P  92.63  TAl  157,75  TAP  306.96  RCA  101.90  APO  149.66  V2  34.960 
22.03  ETS  354.69  7AE  161.01  ETE  352.06  7aC  121.91  ETC  163.50  CLP  -21 .63 


C3  17.920 

VHL 

4.233 

ClA  29,63 

RAL  20.36 

RAO  6567.7  VEL  11 .603 

PTH  2.09 

VHP  5, 

.536 

OPA  11.72 

RAP  27.09 

ECC  J .2949 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

iNj  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

60.20 

0 

0 39 

3767.76 

-21 ,29 

150.92  247.56 

66.59 

1 3 

27 

3167.6 

-24.01 

143.16 

99.60 

2 

40  6 

3253.32 

-21 .26 

113.09  247.57 

66.56 

3 34 

19 

2653.3 

-24.00 

105.35 

100  .00 

2 

57  47 

3196.61 

-22.57 

109.42  246.10 

69.66 

5 51 

4 

2596.6 

-25.10 

101 .54 

100.00 

2 

25  36 

3299.49 

-20.01 

115.97  247.02 

67.32 

3 20 

36 

2699.5 

-22.91 

108.38 

no.oo 

5 

59  13 

2627.64 

-32.79 

69.45  251.23 

79.75 

6 43 

0 

2027.6 

-33.66 

60.37 

no.oo 

1 

40  42 

344!  .43 

-10.62 

121.55  241.93 

57.32 

2 36 

4 

2641 .4 

-14.66 

115.00 

differential  corrections 

mid-course  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.9126 

TRA' 

•1  .4667 

TC3  .4259 

8AU  .1020 

SET  2625.3  SCR 

294.9  5C3  - 

524.5 

ST  1413,2 

SR  276.0 

SS  1672.0 

RCE  -.2025 

RRA 

-.0697 

RC3  -.0044 

FAU  .05687 

RRT  .7570  RRF  - 

,7636  RTF  - 

.9572 

CRT  .9253 

CRS  .9600 

CST  .9943 

FOE  2.3760 

FRA 

2.9172 

rC3-2.6442 

BSP  6952 

see  2641.6  R23  - 

.0541  RJ3  - 

.9576 

LSA  2201.6 

MSA  144.3 

SSA  11.8 

BOE  .9346 

BRA 

1 .4663 

8C3  .4259 

FSP  -1573 

SGI  2634.9  SC2 

192.0  tna 

4.69 

ELI  1436.2 

El2  103.0 

AlF  10.30 

LAUNCH  DATE  DEC  12  1966 


Flight  ti^c  mo.oo 


arrival  CATE  MAV  I 1969 


heliocentric  CCNIC 
RL  147.26  LAl  -.00  LOL  60.04 

RP  106.36  LAP  1.27  LOP  234.4? 

RC  52.697  Cl  19.64  GP  3.54 

planetocentric  conic 


DISTANCE  363.216 

VL  27.410  gal  4.62  A7l  67.06  HCA  154.40  SMA  126.29  ECC  .16576  INC  2.9376  VI  30.25! 

VP  37,393  CAP  -6.96  ATP  92.65  TAl  157.91  TAP  3l2,3j  RCA  102.63  APO  149.74  V2  34.967 

7AL  52.60  TAP  24.53  ETS  354.56  7AE  160.42  ETE  355.26  7AC  122.43  ETC  163.02  CiP  .29 


C3  17.017 

VHL  4.125 

Ola  29,91 

RAl  20.04 

RAO  6567. 

7 VEL  11.764 

PTH  2.06 

VHP 

5. 

.236 

OPA  12.51 

RAP 

27.57 

ECC 

1 .2601 

LNCH  A^TH 

■ LNCH  time 

L-I  time 

INJ  LAT 

INJ  long  TNJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

79.94 

23  53  26 

3762.02 

-21 .64 

150.64 

246.46 

66.63 

24 

56 

10 

3162.0 

-24.32 

142.67 

100.06 

2 40  45 

3235.10 

-21 .62 

111.66 

246.45 

€6.62 

3 

34 

40 

2635.1 

-24.31 

104.11 

79.94 

23  53  26 

5762.02 

-21.64 

150.64 

246.46 

66.63 

24 

56 

JO 

3162,0 

-24.32 

142.67 

100.06 

2 40  45 

3235.10 

-21 .62 

in  .66 

246.45 

€6.62 

3 

34 

40 

2635.1 

-24.31 

104.11 

no.oo 

5 56  46 

2619.51 

/32.69 

66.63 

249.97 

60.10 

6 

40 

26 

2019.5 

'33.90 

59.74 

no.oo 

1 40  34 

3425.61 

-n  .20 

120.S9 

240,97 

57.49 

2 

37 

39 

2625.6 

-15. il 

114.11 

differential  corrections 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.6676 

TRA-1 .4093 

TC3  .4997 

BAU  . 1 1 36 

SCT  2605.7  SCR 

309.2  SC3  563.1 

ST  1406.9 

SR 

277.9 

SS 

1756.0 

RCE  -.1976 

RRA  -.0676 

RC3  .0245 

fau  .06529 

RRT 

.6242  RRF  - 

.6356  RTF  - 

.9601 

CRT  .9392 

CRS 

.9697 

CST 

.994  5 

FOE  2.5767  FRA  3.1333 

FC3-3.3214 

BSP  9216 

see  2624.0  «23  - 

.0724  R13  - 

.9606 

LSA  2264.5  MSA 

136.9 

SSA 

10.7 

BOE  .9095 

effA  i.Aiaj  ecj  .sooj 

FSP  -1767 

SCI 

2616.2  SC2 

174.3  THA 

5.61 

ELI  1431. I 

Tl2 

93  '.  8"  A LT 

10.56 

504 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


VL  27.467  CAL 
VP  37,423  GAP 
7Al  53.04  7AP 


LAUNCH  CATE  CEC  12  1968 

heliocentric  conic 

RL  147.28  LAL  -.00  LOC  80.04 

RP  108.42  LAP  1.09  LOP  237.66 

RC  54.398  CL  19.88  GP  4.25 

PlANETOCENTRIC  CONIC 
C3  16.181  VHL  4.023  CLA  29.86  RAL 

LNCH  A7HTH 
80.10 
99.90 
100.00 
100.00 
110.00 
110.00 

OIFPEffENTIAL  CORRECTIONS 
TDE  -.7984  TRA-1.2918  TC3  .7129  6AU  .1550 

ROE  -.1925  RRA  -.1047  RC3  .0734  FAU  .07658 

FOE  2.6998  FRA  3.2819  FC3-4.0971  BSP  10813 

eOE  .8213  BRA  1.2961  0C3  .7167  FSP  -2210 

LAUNCH  DATE  OEC  12  1968 


Flight  time  u2.oo 


arrival  cate  MAt  3 1969 


distance  369.829  ^ ^ 

4.66  A7l  87.14  MCA  157.60  SMA  126.66  ECC  .18143  INC  2.8647  Vl  30.251 
-6.40  A7P  92.65  TAL  158.08  TAP  315.68  RCA  103.68  APO  M9.64  V2  34.954 
27.22  ETS  354.06  7AE  160.11  ETC  358.64  ZAC  122.73  ETC  162.45  ClP  -26.91 


19.77  RAD  6567.6 


LNCH  ’ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

23 

53 

33 

3746.75 

-21 .89 

149.60 

2 

38 

31 

3227.27 

-21 .88 

111.40 

2 

50 

42 

3188.34 

-22.76 

108.87 

2 

27 

59 

3260.90 

-21.00 

113.54 

5 

56 

23 

2605.61 

-33.04 

67.78 

1 

58 

47 

3416.40 

-II. 54 

120.19 

VEL  11.729  PTH  2.07  VHP 
INJ  RT  ASC  INJ  A7MTH  INJ 


245.38 

245.38 

245.74 

245.01 

248.76 

239.98 


69.16 

69.15 

70.08 

68.23 

80.71 

57.60 


4.948 
TIME 
24  56  0 
32  18 
43  51 
22  20 
39  49 
35  45 


OPA  13.39  RAP 
PO  CST  riM  INJ 
3146.7 

2627.3 

2588.3 
2660.9 
2005.6 


27.82  ECC  1 .2663 
2 LAT  INJ  2 LONG 


-24.52 

-24.51 

-25.27 

'23.77 

-33.97 


141  .80 
103.60 
100.96 
105.84 
58.66 


HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  108.45  LAP  .91  LOP  240.85 

RC  56.186  CL  19.73  CP  5.22 

PlANETOCENTRIC  CONIC 

15.409  VHL  3.925  OLA  29.64 


VL  27.517  GAL 
VP  37.448  gap 
7AL  53.19  7AP 


SCT  2474.7  SCR  329.0  SC3  639.1 
RRT  .8728  RRF  -.8945  RTF  -.9670 
see  2496.4  R23  -.0957  Rl3  -.9678 
SCI  2491.3  SC2  159.5  THA  6.65 

flight  time  144.00 

CISTANCE  376.436 

4.51  A7L  87.23  MCA  160.79  SMA  127.00 
-5.86  A7P  92.62  TAL  158.24  TAP  519.03 
30.11  ETS  353.33  7AE  160.04  ETE  2.58 


2816.4 

- 

15.73 

113.59 

ORBIT  determination  ACCURACY 

ST 

1503.4 

SR 

279.0 

$S 

1 784 . 1 

CRT 

.9479 

CRS 

.9775 

CST 

.9937 

LSA 

2222.8 

MSA 

136.8 

SSA 

8.7 

ELI 

1330.1 

El2 

87.1 

alf 

11.52 

ARRIVAL 

DATE 

MAT 

5 1969 

ECC  .17755  INC  2.7690  Vl  30.251 
RCA  104.45  APO  149.54  V2  34.942 
2AC  122.77  ETC  161.76  ClP  -29.70 


RAL  19.62  RAO  6567.6 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

80.86 

0 2 

45 

3717.01 

-21 .99 

147.44 

99.14 

2 32 

6 

3234.87 

-21.98 

112.01 

100.00 

3 11 

25 

3109.11 

-24.50 

103.62 

100.00 

2 6 

6 

3318.01 

-19.52 

117,13 

110.00 

5 59 

1 

2583,78 

-33.27 

66.11 

110,00 

i 34 

59 

3416.10 

-11.55 

120.17 

VEL  n.696  PTH  2.06  VHP  4.680  OPA 
INJ  RT  ASC  INJ  A7MTH 


14.44  RAP  27.81  ECC  I .2536 


DIFFERENTIAL  CORRECTIONS 
TOE  -.8623  TRA- 1.3339  TC3  .5077 
ROE  -.2062  RRA  -.1425  RC3  .1023 
FOE  3.1002  FRA  3.7438  FC3-4,5217 
BOE  .8867  BRA  1.3415  BC3  .5179 

LAUNCH  CATE  CEC  12  1968 


HELIOCENTRIC  CONK 
RL  147.28  LAL  -.00  LOL  80.04 

RP  108.49  LAP  .73  LOP  244.03 

RC  58.051  CL  19.28  GP  6.59 

PLANETOCENTRIC  CONIC 
C3  14.663  VHL  3.829  CLA  29.15  RAL 


0AO  .1067 
FAU  .07692 
BSP  8414 
FSP  -2134 


VL  27,563  CAL 
VP  37.470  GAP 
7AL  53.27  ZAP 


244.42  69.62 

244.41  69.60 

245.36  72.32 

243.36  66.90 

247.67  81.67 

239.01  57.60 

MIO-COURSE  EXECUTION  ACCURACr 
set  2600.1  SCR  392.8  SC3  730.7 
RRT  .9271  RRF  -.9449  RTF  -.9610 
SC0  2629.6  R23  -.1366  R13  -.9621 
SCI  2625.6  SC2  145.8  THA  8.00 

Flight  time  m6.00 
DISTANCE  383.014 

4.37  A7L  87.36  MCA  163.98  SMA  127.30 

-5.33  A7P  92.53  TAl  158,40  TAP  322*38 

33.27  ETS  352.26  ZAE  160.19  ETE  7.64 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 4 42 

3117.0 

-24.57 

139.61 

3 26  0 

2634.9 

-24.56 

104.18 

4 3 15 

2509 . 1 

-26.69 

95.51 

3 1 24 

2718.0 

-22.48 

109-58 

6 42  5 

1983.8 

-34.07 

56.96 

2 31  56 

2816.1 

-15.74 

113.58 

CR6IT  CETERMINATION  ACCURACY 


ST 

1426.9 

SR 

309.4 

SS 

1982.5 

CRT 

.9674 

CRS 

.9870 

CST 

.9954 

LSA 

2458.9 

MSA 

125.8 

SSA 

9.0 

Eli 

1458.0 

El2 

76.7 

alf 

I 1 .88 

ARRIVAL  CATE  MAT  7 1969 


ECC  .17403  INC  2.6369  Vl  30.251 
RCA  105.15  APO  149.46  V2  34.929 
7AC  122.46  ETC  160.89  ClP  -32.69 


LNCH  A7MTH 
82.79 
97.21 
100  .00 
100.00 
1 10.00 
110.00 


LNCH  TIME 

0 17  53 

2 16  53 

3 34  45 

1 42  43 

6 5 49 

I 28  8 

differential  CORRECTIONS 
TOE  -.8151  TRA-1.2723  TC3  .5429 
ROE  -.2204  RRA  -.1837  RC3  .1704 
FOE  3.3309  FRA  4.0812  FC3-5.0I95 
BOE  .8444  BRA  1.2855  BC3  .5690 

LAUNCH  OATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 
RP  108.53  LAP  .54  LOP  247,21 
RC  59.985  CL  18.32  GP  8.66 

PLANETOCENTRIC  CONIC 
C3  13.916  VHL  3.730  OlA  28.20 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 
90.00  1 41  13  3379.13 

90.00  0 55  31  3527.40 

100.00  444  2918.55 

100.00  1 15  21  3463.21 

110.00  6 19  1 2496.15 

110.00  1 16  53  3458.38 

DIFFERENTIAL  CCRRECTIONS 
TOE  -.7519  TRA-1.2056  TC3  .5680 
ROE  -.2473  RRA  -.2457  RC3  .2743 
FOE  3.5115  FRA  4.4566  FC3-5.8388 
BOE  .7915  BRA  1 .2304  BC3  .6308 


L-I  time 

INJ  LAT 

INJ  LONG 

3657.21 

-21 .90 

142.98 

3272.44 

'21 .89 

114.75 

3022.72 

-26.16 

97.74 

3382.16 

-17.76 

121 .08 

2549.61 

-33.58 

63.49 

3428.04 

-11.12 

120.82 

19.61  RAD  6567.6  VEL  11.664  PTH  2.05 
INJ  RT  ASC  INJ  A7HTH 


4.428  CPA  15.78  RAP  27.45  ECC  J.2413 


243.50 
243.50 
244.96 
241 .71 
246.61 
237.99 


70.27 

70.26 

74.99 

65.55 

83.19 

57.46 


INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 18  50 

3057.2 

-24.39 

135.13 

3 11  26 

2672.4 

-24.38 

106.90 

4 25  8 

2422.7 

-27,96 

89.40 

2 39  5 

2782.2 

-20.91 

1 13 . 70 

6 48  18 

1949.6 

-34 .16 

54 .30 

2 25  16 

2828.0 

-15.33 

M4.25 

BAU  .1115 
FAU  ,08502 
BSP  8375 
FSP  -2395 


SCT  2532.2  SCR  474.2  SC3  812.8 
RRT  .9515  RRF  -.9742  RTF  -.9621 
see  2576.2  R23  -.1814  R13  -.9639 
SCI  2572.2  5C2  143.6  THA  10.14 

flight  time  148.00 


ORBIT  DETERMINATION  ACCORACr 
ST  1384.0  SR 
CRT  .9773  CRS 
L5A  2510.2  M5A 
ELI  1424.1  El2 


DISTANCE  389.569 

VL  27.604  CAL  4.25  A7L  87.56  HCA  167.16  SMA  127.58 

VP  37.489  CAP  -4.82  ATP  92.38  TAL  158.55  TAP  325.72 

7AL  53.19  ZAP  36.78  ETS  350.66  ZAE  160.38  ETE  14.83 


343.1 

SS 

2069.4 

.9928 

CST 

.9955 

119.6 

SSA 

7.8 

70.6 

ALF 

13 

.65 

CATE 

MAY 

9 

1969 

?.4417 

Vl 

30. 

251 

149.38 

V2 

34, 

917 

159.70 

ClP 

'35 

f.89 

RAL  19.86 
INJ  LAT 
-23.10 
-19.85 
-27.79 

-15.41 

-33.93 

-10.00 

BAU  .11 74 
FAU  .09385 
BSP  8317 
FSP  '2685 


RAO  6567.5  VEL  11.632  PTH  2.04  VHP  4.201 
INJ  long  INJ  RT  ASC  iNJ  AZMTH  INJ  TIME 
123.00  243.25  T3.I5  2 37  32 

132.66  242.07  69.38  I 54  18 

90.43  244.56  78.51  4 52  43 

125.95  240.07  64.06  2 13  4 

59.36  245.56  85.61  7 0 38 

122.46  236.94  57.14  2 J4  32 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  2434.7  SCR  607.9  5C3  899.5 
RRT  .9629  RRF  -.9901  RTF  -.9623 
see  2509.5  R23  -.2203  R13  -.9658 
SCI  2504.4  SC2  159.5  THA  13.57 


CPA  17.67  RAP  26.58  ECC  1.2290 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2779.1  -25.19  114.96 

2927.4  -22.48  124.97 

2318.6  -29.09  81 .87 

2863.2  -18.77  118.77 

1896.1  -34.17  50.12 

2858.4  -14.26  115.95 

ORBIT  determination  ACCURACY 

ST  1315.7  SR  401 .0  SS  2132.8 

CRT  .9850  CRS  .9966  CST  .9957 

LSA  2535.4  MSA  111.8  SSA  6.5 

ELI  1373.9  EL2  66.3  AlF  16.75 


505 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69) 


LAUNCH  CATE  CEC  12  196^  fLlQHJ  TIME  150.00  ARRIVAL  CATE  HAV  n 1969 

HELIOCENTRIC  CONIC  DISTANCE  396. lOA 

RL  147.2^1  LAL  -.00  LOt  80.04  VL  27,641  CAL  4.14  A7t  87.58  HCA  170.35  SNA  127.83  ECC  .16808  INC  2.1202  VI  30.251 

RP  108.57  LAP  .36  LOP  250.39  VP  37,505  CAP  -4.32  A7P  92-09  TAL  158.69  TAP  329.04  RCA  106.34  APO  149,31  V2  34.906 

RC  61  .981  CL  16.36  CP  12.06  ZAL  52.87  ZAP  40.83  ETS  348.09  ZAE  160.08  ETE  25.91  ZAC  120.09  ETC  157.94  ClP  -39.31 

planetocentric  conic 

C3  13.112  VHL  3.621  CLA  26.34  RAL  20.58  RAO  6567.5  VEL  11.597  PTH  2.03  VHP  4,010  OPA  20.71  RAP  24.90  ECC  1.2158 


LNCH  A7MTM 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 54  2 

3135.86 

-26.88 

106.21 

243.70 

80.73 

3 46  18 

2535.9 

-27.88 

97.69 

90.00 

23  44  32 

3744.78 

-14.10 

146.02 

239.53 

65.19 

24  46  56 

3144.8 

-17.33 

138.83 

100.00 

4 44  28 

2779.82 

-29.26 

80.39 

244.07 

83.60 

5 30  48 

2179.8 

-29.84 

71  .63 

100.00 

0 40  42 

3576.04 

-11.94 

132.54 

238.44 

62.39 

1 40  18 

2976.0 

-15.55 

125.60 

110.00 

6 43  n 

2408 . 36 

-34.18 

52.52 

244.41 

89.65 

7 23  20 

1808.4 

-33.85 

45.29 

110.00 

0 56  26 

3520,27 

-7.70 

125.77 

235.90 

56.59 

1 57  9 

2920.3 

-12.04 

119.37 

differential  corrections 

MID-COURSE  EXECUTION  AZCURACy 

ORBIT  OETERMlNATlON  ACCURACY 

TOE 

-.6692 

TRA-1 .1373 

TC3 

.5750 

BAU 

.t?«3 

SCT  230Z.9  SCR 

641.6 

SC3 

963.9 

ST 

1218.2  SR 

502,0 

SS 

2146.3 

ROE 

-.2946 

RRA  -.3514 

RC3 

,4497 

FAU 

.10242 

RRT  .9653  RRF 

-.9971 

RTF 

-.9616 

CRT 

.9905  CRS 

.9987 

CST 

.9961 

FOE 

3.5584 

FRA  4.6725 

FC3' 

-6.7621 

BSP 

8230 

see  2456.5  R23 

-.2347 

R13 

-.9691 

LSA 

2516.5  MSA 

99.9 

SSA 

5.4 

BOE 

.7311 

BRA  1 . 1 904 

8C3 

.7299 

FSP 

-2963 

SCI  2447.6  SC2 

207.1 

THA 

19.54 

ELI 

1316.1  EL2 

63.7 

ALF 

22.26 

LAUNCH 

DATE  DEC  12  1966 

flight  time 

152.00 

ARRIVAL 

DATE 

MAV 

13  1969 

HELIOCENTRIC  CONIC  DISTANCE  402.616 


RL  147.26 

LAL 

-.00 

LOL  80.04 

VL  27.673 

CAL  4.05 

AZL  86.51 

HCA 

173.53 

SHA 

128.05 

ECC  .16562 

INC  1.4863 

VJ 

30.251 

RP  106.60 

LAP 

.17 

LOP  253.57 

VP  37.516 

CAP  -3.64 

AZP  91 .46 

TAL 

158.81 

TAP 

332.34 

RCA  106.84 

APO  249.25 

V2 

34 .894 

RC  64 .032 

CL 

11  .86 

CP  16.65 

ZAL  52.07 

ZAP  46.06 

ETS  343,46 

7AE 

157.36 

ETE 

43.12 

ZAC  116.84 

ETC  154.98 

CLP 

'42.91 

PLANETOCENTRIC  CONIC 

C3  12.161 

VHL 

3.467 

OLA  22.15 

RAL  22.39 

RAO  6567.5 

VEL  11.556 

PTH 

2.02 

VHP 

3.906 

CPA  26.52 

RAP  21.53 

ECC 

1 .2001 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

4 

11  46 

2675.23 

-26.32 

67.32 

243.21 

90.06 

4 

59  43 

2275.2 

-26.01 

76.67 

90.00 

22 

41  11 

3973.20 

-7.22 

159.26 

237.65 

62,54 

23 

47  24 

3373.2 

-10.84 

152.46 

100.00 

5 

49  1 

2561.73 

-29.63 

64.23 

243.16 

92.06 

6 

31  43 

1961 .7 

'29.22 

55.48 

100.00 

23 

46  39 

3761 .93 

-5.69 

143.01 

237.12 

60.64 

24 

49  20 

3161 .9 

-9.76 

136.36 

110.00 

7 

30  12 

2245.19 

-33.52 

39.64 

242.63 

97.12 

8 

7 37 

1645.2 

-32.18 

30.87 

110.00 

0 

25  53 

3651 .23 

-2.74 

132.67 

235.17 

55.91 

J 

26  44 

3051 .2 

-7.19 

126.42 

OIPFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACOWACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5571  TRA-1.0709  TC3  .5601  BAU  .1590  SCT  2144.5  SCR  1300.3  SC3  1034.7  ST  J078.3  SR  679.1  SS  2017.9 

ROE  -.3703  RRA  -.5660  RC3  .8015  FAU  .10788  RRT  .9620  RRF  -.9995  RTF  -.9590  CRT  .9952  CRS  .9996  CST  ,9974 

FOE  3.2160  FRA  5.2528  FC3-7.6797  BSP  8379  SC6  2507^9  R23  -.2112  R13  -.9770  L5A  2385.4  MSA  73.7  SSA  4.9 

BOE  .6689  BRA  1.2113  6C3  .9778  FSP  -3151  SCI  2489.2  SC2  305.9  THA  30.77  ELI  1273.0  EL2  56.3  ALF  32.15 


LAUNCH  CATE  CEC  12  1568  FLIGHT  TJHE  154.00  ARRIVAL  CATE  Mir  15 

heliocentric  conic  DISTANCE  409.104 

»L  147.28  lAl  -.00  lOL  80.04  VL  27.701  CAL  3.97  A7L  90.36  HCA  176.70  5HA  128.24  ECC  .16348  INC  .328€  VJ  30.251 

RP  108.64  lap  -.02  lOP  256.74  vP  57.529  CAP  -3.36  A7P  89.64  tal  158.91  UP  335  .62  RCA  207.27  APO  149.21  V2  34.883 

RC  66.131  Cl  -2.94  OP  35.50  ZAl  5l  .20  ZAP  55.64  ETS  333.87  ZAE  144  .46  ET£  €4.7j  ZAC  108.23  ETC  149.43  ClP  -46.26 

PLA^CTOCENTRIC  conic 

C3  11.315  VHL  3.364  ClA  8.34  RAl  27.91  RAC  €567.4  VEL  11.520  PTH  2-Dl  VHP  4.242  CPA  41.22  RAP  12.05  ECC  1.1862 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

6 46  53 

2348.50 

'22.58 

50.15 

242.63 

107.56 

7 25  41 

1748.5 

-19.96 

42.45 

90.00 

20  50  26 

4469.74 

8.63 

167.15 

240.05 

62.93 

22  4 58 

3869.7 

4.93 

180.42 

100.00 

8 n 56 

2073.13 

-23.50 

29.56 

242.30 

109.02 

6 46  29 

1473.1 

-20.69 

21  .89 

100.00 

22  7 46 

4220.35 

9.49 

166.35 

239.59 

61.52 

23  18  6 

3620.3 

5.62 

161 ,70 

110.00 

9 29  23 

1830.75 

-25.96 

10.12 

241.26 

113.06 

9 59  54 

1250.6 

-22.62 

2.56 

no. 00 

23  6 46 

4035.46 

11.77 

152.96 

236.23 

57.67 

24  14  4 

3435.5 

7.42 

146.57 

CIFFERENtjal  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  CE TERMJNA TION  ACCURACY 

TCE  -.3982  TRA-1.04J7  TC3  .4803  BAU  .2550  SCT  1944,4  SCR  2410.2  SC3  887.0  ST  865.7  SR  930.3  S5  1433.5 

RCE  -.4118  RRA-1.I81J  ^O  J .6155  FAU  .09059  RRT  .0000  RTF  -.9534  CRT  .9987  CRS  .9999  CST  .9981 

FCE  1.7i31  fra  5.0350  FC3-6. 9322  BSP  97l6  SC6  30^.7  R23  -.  12^  R13  -.9925  LSA  1915.1  MSA  46.4  SSA  3.3 

BCE  .5728  6RA  1.575J  BC3  1.6854  FSP  -2645  SCI  3063. 1 SC2  455.2  Tha  51-39  ElJ  1270.4  El2  32.4  AlF  47.06 

LAUNCH  CATE  CEC  12  2 968  FLIGHT  TJHE  156.00  ARRIVAL  CATE  HAr  J7  1969 

KLirxiHTRlC  CONIC  DISTANCE  415.430 

RL  147.28  LAL  -.00  lOl  80.04  VL  27.726  CAL  3.93  AZL  149.54  HCA  179.76  SHA  128.41  ECC  .16184  INC59.4087  VJ  30.251 

RP  108.67  LAP  -.21  LOP  259.91  VP  37.537  CAP  -2.93  4ZP  30.46  Tal  158.87  TAP  338.63  RCA  107.63  APO  149.19  V2  34.873 

RC  68.274  Cl  -55.63  CP  61.85  ZAl  85.85  ZAP  86.61  ETS  186.44  ZAE  69.07  ETE  305.48  ZAC  83.13  ETC  J7.88  ClP  83.23 

Planetocentric  conic 


C3  834.406 

VHL  26.866 

CLA  -50.12  R4l 

26.40 

RAO  6572.6  VEL  30.914  PTH  3.46 

VHP  37.662 

CPA 

€1  .95 

RAP 

211 .72 

ECC14.7322 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  lAT 

INJ  long  INJ  RT  A^SC  INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

46.74 

9 36  6 

2313.31 

.14 

62.92  296.27 

140.12 

10  16 

40 

1713.3 

6.27 

58 .19 

133.26 

:8  2 48 

790.62 

.15 

302.76  296.28 

140.12 

16  15 

59 

190.6 

6.28 

298.05 

46.74 

9 36  6 

2313.31 

.14 

62.92  296.27 

1*0.12 

10  16 

40 

1713. 3 

6.27 

58.19 

133.26 

18  2 46 

790.62 

.15 

302-76  296.26 

1*0.12 

18  15 

59 

190.6 

6.28 

298.05 

46.74 

9 36  6 

2313.31 

.14 

62.92  296.27 

1*0.12 

JO  16 

40 

1713. 3 

6.27 

58.19 

133.26 

18  2 46 

790.62 

.15 

302.76  296.26 

1*0.12 

18  15 

59 

190.6 

6.28 

298.05 

ilFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TCE  2.Z842 

TffA-5.7797 

TC3  -.2375 

BAU 

5.9974 

SCT  2320.5  SCR 

5467.6  SC3 

103.6 

ST 

772  .0 

SR 

I4J4.8 

S5 

1014.3 

RCE  -.2931 

RRAJ 5.2041 

RC3  .4623 

FAU- 

.10375 

RRT  -.9666  RRF 

.9996  RTF  - 

.9722 

CRT 

-.7266 

CRS 

-.9972 

CST 

.7760 

FCE  -.1811 

FRA  3.3120 

rC3  .1076 

8SP 

106417 

see  5939,7  R23 

-.0163  R13 

.9999 

LSA 

1839.5 

MSA 

491  .3 

SSA 

,2 

BCE  2.7996 

BRA 16.2656 

BC3  -5376 

FSP 

1875 

SCI  5914.3  SC2 

546.2  TKA  112.51 

Eli 

1535.6 

EL2 

488.1 

ALF 

114.20 

506 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  ) 


launch  date  dec  iZ  J968 


FlICHT  time  158,00 


HELIOCENTRIC  CONIC 

RL  J47.Z8  LAL  -.00  tOL  80.04  VL  27.747  OAL 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.545  CAP 

RC  70.456  OL  45-80  CP  -40.22  7AL  65.64  JAP 

planetocentric  conic 

C3  24.764  VHL  4.976  OLA  51.32  PAL  359.84  RAO  6568 .0 


DISTANCE  4^2.039 

3,85  A7l  82.60  HCA  183,07  SHA  128.55 
-2.44  A7P  97.39  TAL  159.05  TAP  342.12 
64.16  ETS  27.24  JAE  136.25  £JE  289.34 


lnch  ajhth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

45.22 

19  37  32 

4360.42 

-31.21 

206.68 

240.85 

134.78 

4 15  32 

2815.89 

-31.19 

84.25 

240.83 

45,22 

19  37  32 

4360.42 

-31 .21 

206,68 

240.85 

134.78 

4 15  32 

2815.89 

-31 .19 

84.25 

240.83 

45.22 

19  37  32 

4360.42 

-31 .21 

206.68 

240.85 

134.78 

4 15  32 

2815.89 

-31 .19 

84.25 

240.83 

differential  CORRECTIONS 
TOE  -.9642  TRA  -.6490  TC3  .1191 

ROE  2.1531  RRA  .6316  RC3  -.7658 

FOE  8.2393  FRA  2.6472  FC3-3.0020 

80E  2.3591  0RA  .9057  0C3  .7750 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 

RP  108.73  LAP  -.58  LOP  266.25 

RC  72.672  CL  37.63  CP  -23.15 

Planetocentric  conic 
C3  17.951  VHL  4.237  OlA  44.83 

lnch  ajhth  lnch  time  l-i  time 

53.67  203641  4211.67 

126.33  4 16  41  2810.21 

53.67  20  36  41  4211.67 

126.33  4 16  41  2810.21 

53.67  20  36  41  4211.67 

126.33  4 16  41  2810.21 

differential  corrections 
TOE  -.4786  TRA  -.5601  TC3  .0320 
ROE  1.0607  RRA  .5100  RC3  -.6915 
FOE  9.3758  FRA  4.9462  FC3-6.4696 
BOE  1.1637  8RA  .7575  8C3  .6922 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 
RP  108.76  LAP  -.77  LOP  269.42 
RC  74.919  CL  34.35  CP  -16.39 
planetocentric  CONIC 


6AU  .2566 
FAU  .08587 
BSP  10589 
FSP  -3021 


VL  27.765 
VP  37.547 
7AL  61  .29 

RAL  7.39 

INJ  LAT 

-30.95 

-30.94 

-30.95 

-30.94 

-30.95 

-30.94 

0AU  .1661 
FAU  .13415 
BSP  7115 
FSP  -4377 


VEL  12.089  PTH  2.16  VHP  4.(J75 
INJ  AJHTH  INJ  TIME 
46.94  20  50  13 

46.93  5 2 28 

46.94  20  50  13 

46.93  5 2 28 

46.94  20  50  13 

46.93  5 2 28 


SCT  1636.0  SCR  2842.6  SC3  957.1 
RRT  -.9104  RRF  .9994  RTF  -.9225 
see  3279,8  R23  -.0705  R13  .9974 
SCI  3225.1  SC2  596.4  THA  118.73 

FLICHT  TIME  160.00 


ARRIVAL  CATE  MAT  19  1969 


ECC  .16008  INC  7,4050  VI  30,251 
RCA  107.98  APO  149.13  V2  34.862 
7AC  125.81  ETC  193.37  ClP  -55.19 

OPA  -28.46  RAP  43.60  ECC  1.4075 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

5760.4  -36.47  199.83 

2215.9  -36.46  77.41 

3760.4  -36.47  199.83 

2215.9  -36.46  77.41 

3760.4  -36.47  199.83 

2215.9  -36.46  77. 4j 

ORBIT  determination  ACCURACT 
ST  1166.7  SR  2503.6  SS  3379.4 

CRT  -.9851  CRS  -.9999  CST  .98^3 

LSA  4360.6  MSA  185.9  S5A  J.5 

ELI  2756.1  El2  182.2  AlF  114.77 

ARRIVAL  date  MAT  21  1969 


CAL 

GAP 

JAP 


DISTANCE  428,462 

3.81  A7L  84,64  HCA  186.24  SMA  128.68  ECC  .15881  INC  5.3564  Vl  30.251 

-2.00  ATP  95.33  TAL  159.06  TAP  345.31  RCA  108.24  APO  149.11  V2  34.853 

63.39  ETS  14.74  JAE  153,78  ETE  289.55  JAC  122.86  ETC  179.97  CLP  -60.85 


184.26 
75.78 
184.26 
75.78 
184.26 
75.78 

ORBIT  DETERMINATION  ACCURACY 
ST  722.2  SR  1463.8  SS  3704.0 

CRT  -.9666  CRS  -.9998  CST  .9713 

LSA  4044.0  MSA  173.0  SSA 


RAO  6567.7 

VEL  11.804 

PTH  2.09 

VHP  3.300  OPA  -13.86 

RAP  33.82 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

191.94 

240.31 

55.78 

21  46  53 

3611.7 

-35.20 

83.46 

240.30 

55.77 

5 3 31 

2210.2 

-35.19 

191.94 

240.31 

55.78 

21  46  53 

3611 .7 

-35.20 

83.46 

240.30 

55.77 

5 3 31 

2210.2 

-35,19 

191.94 

240.31 

55,78 

21  46  53 

3611 .7 

-35.20 

83.46 

240.30 

55.77 

5 3 31 

2210.2 

-35.19 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1249.0  SCR  1829.3  SC3  1445.1 
RRT  '.8677  RRF  .9991  RTF  -.8820 
see  2215.1  R23  -.1266  R13  .9915 

SCI  2151.2  SC2  527.9  THA  122. 8J 

flight  time  162.00 


2.0 

ELI  1623.7  El2  166.9  AlF  115.79 


ARRIVAL  date  MAV  23  1969 


VL  27.779  CAL 
VP  37.550  CAP 
JAL  59.71  JAP 


DISTANCE  434.866 

3.79  AJL  85.31  HCA  189.42  SMA  128.78  ECC  .15781  INC  4.6872  Vl  30.251 
-1.57  A7P  94.62  TAL  159.04  TAP  348.46  RCA  108.46  APO  U9.10  V2  34.844 
67.20  ETS  9.26  JAE  161.42  ETE  285.02  JAC  120.27  ETC  174.98  ClP  -66.18 


C3  16.114 

VHL  4.014 

OLA  42.09 

RAL  9.89 

LNCH  AJMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

57.46 

21  1 49 

4146.20 

-30.15 

122.54 

4 11  27 

2825.94 

-30.14 

57.46 

21  1 49 

4146.20 

-30.15 

122.54 

4 11  27 

2825.94 

-30.14 

57.46 

21  1 49 

4146.20 

-30.15 

122.54 

4 11  27 

2825.94 

-30.14 

ifferential 

CORRECTIONS 

RAO  6567.6  VEL  11.726  PTH  2.07  VHP  3.057 
INJ  LONG  INJ  RT  ASC  INJ  AJHTH  iNJ  TIME 


185.49 

84.28 

185.49 

84.28 

185.49 

84.28 


239.88 

239.88 

239.88 

239.88 

239.88 

239.88 


59.12 

59.10 

59.12 

59.10 

59.12 

59.10 


22  10  55 
4 58  33 
22  10  55 
4 58  33 
22  10  55 
4 58  33 


TOE  -.2259  TRA  -.4321  TC3  -.1192  BAU  .1263 

ROE  .7280  RRA  .3955  RC3  -.5741  FAU  .15914 

FOE  9.6776  FRA  6.0222  FC3-8.5497  BSP  5366 
BOE  .7623  BRA  .5858  BC3  .5863  FSP  -5169 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 

RL  147.28  LAL  -.00  LOL  80.04  VL  27.791 

RP  108.78  LAP  -.95  LOP  272.59  VP  37.551 

RC  77.194  CL  32.60  CP  -12.81  JAL  58.87 

PLANETOCENTRIC  CONIC 


59.57  21  16  8 

120.43  4 7 26 

59.57  21  16  8 

120.43  4 7 26 

59.57  21  16  8 

120.43  4 7 26 

differential  CORRECTIONS 
TOE  -.0062  TRA  -.2872  TC3  -.3159 
ROE  .5790  RRA  .3248  RC3  -.4798 
FOE  9.9168  FRA  6.7364  FC3-9.9JOO 
BOE  .5790  BRA  .4336  BC3  .5745 


CAL 

GAP 

JAP 


OLA  40,62 

RAL  11.18 

RAO  6567.6 

VEL  1J.6M 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  «T  ASC 

4108.59 

-29.61 

181 .87 

239.ro 

2839.02 

-29.60 

85.05 

239.69 

4108.59 

-29.61 

181 .87 

239.ro 

2839.02 

-29.60 

85.05 

239.69 

4108.59 

-29.61 

181.87 

239.ro 

2839.02 

-29.60 

85.05 

239.69 

mid-course  execution  accuracv 

SCT  896.6  SCR  1367.8  SC3  1666.6 
RRT  -.7528  RRF  .9979  RTF  -.7762 
see  1635.5  «23  -.1526  R13  .9869 

SCI  1550.4  SC2  520.7  THA  JI9.99 

FLICHT  TIME  164.00 

DISTANCE  441.249 

3.78  AJL  85.65  HCA  192.59  SHA  128.86 

-1.14  AJP  94.25  TAL  158.99  TAP  351.57 

72,13  ETS  6.20  JAE  165.71  £TE  273.64 

PTH  2.06  VHP  2.920 

INJ  AJHTH  INJ  TIME 


OPA  -8.49  RAP  29,15  ECC  1 .2652 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3546.2  -34.00  177.62 

2225.9  -33.99  76.41 

3546.2  -34.00  177.62 

2225.9  '33.99  76.41 

3546.2  -34.00  177.62 

2225.9  '33.99  76.41 

ORBIT  determination  ACCURACY 
ST  407.6  SR  1064.0  SS  3762.1 

CRT  -.9037  CRS  -.9995  CST  .9162 

LSA  5927.3  MSA  166.3  SSA  3.0 

Eli  1127.4  EL2  164.7  AlF  109.53 

arrival  date  mat  25  1969 


60.82 

60.80 

60.82 

60.80 

60.82 

60.80 


22  24  37 
4 54  45 
22  24  37 
4 54  49 
22  24  37 
4 54  45 


BAU  .1172  SCT  607.3  SCR  1120.4  SC3  1814.1 

FAU  .17472  RRT  -.3871  RRF  .9955  RTF  -.4268 

BSP  3991  see  1274.5  R23  -.0836  R13  .9930 

FSP  -5681  SCI  1152.3  SC2  544,5  THA  105.36 


ECC  .15705  INC  4.3528  Vl  30.251 

RCA  108.63  APO  149.10  V2  34.835 

JAC  117.53  ETC  172.47  ClP  -7j  .66 

OPA  -6.12  RAP  25.63  ECC  1.2512 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3508.6  -33.25  173.93 

2239.0  -33.24  77.11 

3508 -33.25  173,93 

2239.0  -33.24  77.11 

3508.6  -33.25  173.93 

2239.0  -33.24  77.11 

ORBIT  determination  ACCURACV 
ST  166.9  SR  869.8  SS  3799.9 

CRT  -.2689  CRS  -.9990  CST  .3110 

LSA  3898.4  MSA  163.0  SSA  3.9 

ELI  871.0  EL2  160.5  AlF  93.06 


507 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69 


LAUNCH  CATE  CEC  I?  J 968 


Flight  time  lee.oo 


arrival  cate  mat  21  1969 


heliocentric  conic 


CISTANCE  447,610 


RL  147.28 

lal 

-.00 

LX  80.04 

VL 

27.801 

gal  3.78 

A/L  85.85 

HCA  195.76 

SMA  12ri 

1.93 

ECC  .15655 

INC 

4.1513 

Vl 

50.251 

RP  108.81 

LAP 

'1.13 

LOP  275.75 

VP 

37.550 

GAP  -.72 

A7P  94.00 

TAl  158.89 

TAP  354 

.65 

RCA  108.75 

APO 

149.11 

V2 

34  .H27 

RC  79.493 

Gl 

31  .48 

GP  '10.57 

/al 

58.29 

ZAP  77.52 

ETS  4.Z2 

7AE  167.71 

ETE  255 

.26 

7aC  114.75 

ETC 

170.95 

CLP 

-77.3] 

Planetxentric  conic 

C3  14.787 

VHL 

3.845 

CLA  39 . 70 

RAl 

12.05 

RAO  6567.6 

VEl  11.669 

PTh  2.05 

VHP  2. 

833 

CPA  -5.06 

RAP 

22.4  9 

ECC 

1 .2434 

LNCH  A/MTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

60.92 

21 

25  44 

4084.18 

- 

29.23 

i79.56 

239.69 

61  ,84 

22  33 

48 

3484.2 

- 

32.74 

171  .59 

119.08 

4 

4 44 

2849.23 

- 

29.22 

85.67 

239.69 

6l  .82 

4 52 

13 

2249.2 

- 

32.73 

77.71 

60.92 

21 

25  44 

4TJ84. 18 

- 

29.23 

; 79.56 

?39.69 

6l  .84 

22  33 

48 

3484.2 

- 

32.74 

171  .59 

119.08 

4 

4 44 

2849 .23 

- 

29.22 

85.67 

239.69 

€I  .82 

A 52 

13 

2249.2 

- 

32.73 

77,71 

60.92 

21 

25  44 

4084.18 

- 

29.23 

179.56 

239.69 

6|  .84 

22  33 

48 

3484.2 

- 

32 . 74 

I 71  . 59 

119.08 

4 

4 44 

2849.23 

29.22 

85.67 

239.69 

61.82 

4 52 

13 

2249.2 

- 

52.73 

77.71 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCURACT 

TCE  .2093 

TRA 

-.1289 

TC3  -.5443 

BAU 

.1342 

(SCT  ! 

578.6  SCR  962.7  SC3  1916.2 

ST  ^^I  .0 

SR 

755.1 

SS 

3815.8 

ROE  .4952 

RRA 

.2757 

RC3  -.4056 

FAU 

.18550 

RRT 

.4081  RRT 

.9916  RTF 

.3641 

CRT  .9004 

CRS 

-.9982 

CST 

- .8730 

FCE10.0727 

FRA 

7.2451 

rC-10.8604 

BSP 

3008 

see  1123.2  R23  . 

.2119  R13  . 

.9697 

LSA  3899.7 

MSA 

161  .6 

SSA 

4 

eCE  .5376 

6RA 

.3044 

8C3  .6788 

FSP 

-6058 

SCI  1002.0  SC2  507.5  Tha  1 

n .24 

ELI  810.0 

El2 

130.2 

alf 

68 .47 

LAUNCH  DATE  DEC  12  1968 


flight  time  J68.00 


arrival  cate  hat  29  J969 


HELIOCENTRIC  CONIC 


RL 

147,28 

LAL 

-.00 

LX 

80.04 

VL 

27.807 

CAL 

3.79 

RP 

108.83 

LAP 

-1.30 

LOP 

278.92 

VP 

37.549 

GAP 

'.31 

RC 

81 .813 

CL 

30.68 

CP 

-9.00 

7AL 

57.81 

ZAP 

83.14 

PLANETXENTRIC  CONIC 

C3 

14.505 

VHL 

3.809 

OLA 

39.08 

RAl 

12.74 

RAO 

6567.6 

DISTANCE  453.951 

85.98  HCA  198.92  SNA  128.98  ECC  .15627  INC  4.016D  VI  30.251 

93,80  TAL  158.75  TAP  357.68  RCA  108.82  APO  149.13  V2  34.820 

2.80  7AE  167.51  ETE  234.36  7AC  111.95  ETC  169.91  ClP  -83.05 

2.05  VHP  2.780  CPA  -4.67  RAP  19.52  ECC  1 .2387 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCN< 

61  .86 

21  32  55 

4067.29 

-28.94 

177.97 

239.83 

62.51 

22  40  42 

3467,3 

-32.37 

169.98 

1 18.14 

4 3 4 

2857.56 

-28.93 

86.20 

239.83 

62.50 

4 50  41 

2257.6 

-32.36 

78.21 

6I  .86 

21  32  55 

4067.29 

-28.94 

177,97 

239.83 

62.51 

22  40  42 

3467.3 

-32.37 

169.98 

118.14 

4 3 4 

2857.56 

-28.93 

86.20 

239.83 

62.50 

4 50  41 

2257.6 

-32.36 

78 .21 

61  .86 

21  32  55 

4067.29 

-28.94 

177.97 

239.83 

62.51 

22  40  42 

3467.3 

-32.37 

169.98 

118.14 

4 3 4 

2857.56 

-28.93 

86.20 

239.83 

62.50 

4 50  41 

2257.6 

-32.36 

78  .21 

DIFFERENT lAL  CORRECTIONS 
TOE  .4249  TRA  .0390  TC3  -.7959  6AU  .1681 

ROE  .4402  RRA  .2376  RC3  -.3435  FAU  -19254 

F0E10.1015  FRA  7.5830  FC-lI.4915  6SP  2770 

8CE  .6118  6RA  .2408  BC3  .8668  FSP  -6329 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  884.2  SCR  847.9  503  1976.8 

RRT  .8225  RRF  .9855  RTF  .7973 

see  1275.1  R23  .3294  R1 3 .9291 

SCI  1169.5  SC2  364.6  THA  43.54 


0R6 IT  DETERWINA 
ST  639.9  SR 
CRT  .9854  CRS 
LSA  3910.6  MSA 
ELI  927.8  EL2 


TICN  ACCURACT 
676.5  SS  3801  .5 
-.9970  CST  -.9696 
161 .3  SSA  5.6 
79.4  AlF  46.62 


LAUNCH  CATE  CEC  12  1968 


Flight  time  i7n.po 


arrival  cate  mat  31  1969 


heliocentric  conic 

RL  147,28  LAl  -.00  lOL  80-04 

RP  J^08.85  LAP  -1.47  LOP  282-08 

RO  84.153  Gl  30.04  CP 

PLANETtXENTRIC  CONIC 
C3  14.347  VHL  3.788  ClA  38.61 


CISTANCE  460.270 

Vl  27.812  gal  3.82  A7l  86.08  MCA  202.09  5MA  129.01  ECC  .15625  INC  3.9184  Vj  30-251 

vP  37.546  CAP  .09  A^7P  93.63  T^L  158.58  tap  .67  RCA  108.85  APO  J49-16  V2  34.81  3 

7Al  ''57.37  7AP  88.83  ETS  1.72  7AE  165.54  pfE  217.4(1  /AC  109.19  ETC  169.16  ClP  -88.82 

RAL  13.37  RAC  6567.6  VEl  11.650  PTH  2.05  VHP  2.757  CPA  -4.65  RAP  16.68  ECC  I .2361 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.58 

21 

38  50 

4055.07 

-28 . 70 

176.81 

240 . 1 1 

62.98 

22  46  25 

3455,1 

-32.07 

1 68  . 8 1 

i 17.42 

4 

2 9 

2864.91 

-28,69 

86,67 

240.10 

62.97 

4 49  54 

2264.9 

-52.06 

78  .67 

62.58 

?\ 

38  50 

4055,07 

-28 . 70 

176.81 

240.11 

62.98 

22  46  25 

3455.1 

-32.07 

168 .81 

1 17.42 

4 

2 9 

2864 .9] 

-28.69 

86.67 

240.10 

62.97 

4 49  54 

2264.9 

-32.06 

78 .67 

62.58 

21 

38  50 

4055.07 

'28.70 

176.81 

240 . n 

62.98 

22  46  25 

3455.1 

-52.07 

168 .81 

117.42 

4 

2 9 

2864 .91 

-28.69 

86.67 

240.10 

62.97 

4 49  54 

2264.9 

-52.06 

78 .67 

CIFFERENTIAL  CORRECTIONS 


MIC-COURSE  EXECUTICN  ACCURACY 


ORBIT  determination  ACCURACT 


TCE 

.6388 

TRA 

.2130 

TC3-1 .0615 

BAU 

.2110 

SCT 

1322,9 

SCR 

756.5 

SC3 

1997.8 

ST 

974  .4 

SR 

6)6.7 

SS 

3756.0 

ffCE 

.4000 

RRA 

.2058 

RC3  -.2879 

FAU 

.19587 

RRT 

.9235 

RRT 

.9767 

RTF 

.9152 

CRT 

.9976 

CRS 

-.9954 

CST 

- .9867 

FDE  9,9862 

FRA 

7.7712 

FC-II .8193 

BSP 

3464 

SOB 

1523.9 

R23 

.2562 

R13 

.9A31 

LSA 

3925.7 

MSA 

161  .8 

SSA 

6.4 

BCE 

.7536 

BRA 

.2961 

BC3  1 .0998 

FSP 

-6482 

SCI 

1502.4 

5C2 

255.6 

THA 

28.75 

ELI 

1152.6 

El2 

36.0 

Alt 

32 . 30 

LAUNCH  cate  dec  12  1968 


Flight  time  i72.oo 


arrival  date  jun  2 1969 


HElIXENTRIC  ccnic 


distance  466.568 


RL 

147.28 

lal 

-.00 

LX 

80.04 

VL 

27.814 

OAL 

3.86 

A7L 

86 

.16 

HCA 

205. 

-26 

SMA 

129 

.02 

ECC 

.15641 

INC 

3.8442 

VJ 

30. 

251 

RP 

108.87 

LAP 

'1  .64 

LOP 

285.24 

VP 

37,542 

GAP 

.49 

ATP 

93. 

.48 

TAl 

158, 

.36 

TAP 

3. 

.61 

RCA 

108 

.84 

APC> 

149.20 

V2 

34  . 

807 

RC 

86 . 508 

CL 

29.50 

CP 

-6.88 

7Al 

56.91 

JAP 

94.50 

ETS 

.88 

7AE 

162. 

,57 

ETE 

205. 

.96 

7AC 

106, 

.52 

ETC 

168.57 

CLP 

'94 

.53 

planetxentric  ccnic 

C3  14.278  VHL  3.779  OLA 


38.24  RAl  13.98  RACj '6567.6  VEL  11.647  PTH  2.04  VHP  2.760  CPA  -4.83  RAP  13.98  ECC  1 .2350 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PC  CST  TJM 

INJ  2 LAT 

INJ 

2 LiDNG 

63.15 

21 

44  6 

4045.92 

-28.48 

175.93 

240.51 

63.32 

22  51 

32 

3445.9 

-31 .81 

167.93 

116.85 

4 

1 49 

2871 .93 

-28.47 

87.12 

240.50 

63.30 

4 49 

41 

227]  .9 

-31 .80 

79 . 1 3 

63.15 

21 

44  6 

4045.92 

-28.48 

175.93 

240.51 

63.32 

22  51 

32 

3445.9 

-31 .81 

167,93 

116.85 

4 

1 49 

2871  .93 

-28.47 

87.12 

240.50 

63.30 

4 49 

41 

2271  .9 

-31 .80 

79.13 

63.15 

21 

44  6 

4045.92 

-28.48 

175.93 

240.51 

63.32 

22  51 

32 

3445.9 

-31 .81 

167.93 

116.85 

4 

1 49 

2871 .93 

-28.47 

87.12 

240.50 

63-30 

4 49 

41 

2271  .9 

'31  .80 

79.1  3 

?i^p;6^7ential  corrections 

MIO- 

COURSE  EXECUTICN  ACCURACY 

ORBIT  CETERMINATI«>j  ACCURACY 

TOE  .8478 

TRA 

.3905 

TC3-1 .3304 

BAU  .2579 

SCT 

1797.7  SCR 

679.4  SC3  1 

981  .4 

ST  1305.7 

SR  568.0 

SS 

3680 . 7 

ROE  .3684 

RRA 

.1776 

RC3  -.2365 

FAU  .19561 

RRT 

.9467  RRT 

.9640  RTF 

.9546 

CRT  .9999 

CRS  -.9933 

CST 

- .9923 

FDE  9.7279 

FRA 

7.8212 

FC-n  .8608 

BSP  4697 

SC6 

1921 .8  RZl 

.1496  RI3 

,9612 

LSA  3943.2 

MSA  162.6 

SSA 

7.0 

BOE  .9244 

BRA 

.4290 

6C3  1 .3512 

FSP  '6518 

SCI 

1910.8  SC2 

205.8  tha 

19.93 

ELI  1423.8 

EL2  8.3 

Alf 

25.51 

508 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  ► 


LAUNCH  DATE  DEC  12  1968 


HELIOCENTRIC  CONIC 


flight  time  174. DC 


arrival  CATE  JUN  4 1969 


RL 

147.28 

LAL 

-.00 

LOL 

RP 

108.89 

LAP 

-1 .80 

LOP 

RC 

88.877 

CL 

29.00 

OP 

PLANETOCENTRIC  CONIC 

C3 

14.282 

VHL 

3.779 

DLA 

80.04  VL  27,814 
288.41  VP  37.537 
-6.10  7AL  96.44 


DISTANCE  472.845 

3.92  A7L  86.21  HCA  208.42  SMA  129.02  ECC  .15680  INC  3,7857  VI 
.88  A7P  93.33  TAt  158.09  TAP  6.51  RCA  108.79  APO  149.26  V2 


GAL 
GAP 

7AR  100.04  ETS 


30.251 
34.802 

.20  7AE  159.18  ETE  198.55  7AC  104.02  ETC  168.10  CL"P-100.09 


LNCH  A7HTH 
63.63 
116.37 
63.63 
116.37 
63.63 
116.37 


LNCH  TIME 


49 

2 

49 

2 

49 

2 


37.94 
L-I  time 
4039.09 
2878.88 
4039.09 
2878.88 
4039.09 
2878.88 


RAL  14.62 

RAO  6567.6 

VEL  11.648 

PTH  2.04 

VHP  2 . 788 

OPA  -5.11 

RAP  11.48 

ECC  1 .2350 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-28.26 

175.24 

241.03 

63.57 

22  56  21 

3439.1 

-31.57 

167.25 

-28.25 

87.57 

241.02 

63.56 

4 48  59 

2278 .9 

-31  .56 

79.58 

-28.26 

175.24 

241.03 

63.57 

22  56  21 

34  39.1 

-31 .57 

167.25 

-28.25 

87.57 

241.02 

63.56 

4 49  59 

2278.9 

-31  .56 

79.58 

-28.26 

175.24 

241.03 

63.57 

22  56  21 

5439.1 

-31.57 

167.25 

-28.25 

87.57 

241.02 

55.56 

4 49  59 

*2278.9 

-31 .56 

79.58 

DIFFERENTIAL  CORRECTIONS 
TOE  I .0486  TRA  .5686  TC3-1 .5939 
ROE  .3428  RRA  .1524  RC3  -.1866 
FOE  9.3575  FRA  7.7629  FC-11.5874 
BOE  1.1032  BRA  .5887  BC3  1 .6048 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 


BAU  .3064 
FAU  .19115 
BSP  6127 
FSP  -6414 


MID-COURSE  EXECUTION  ACCURAL T 
SCT  2274.5  SCR 
RRT  .9440  RRF 
SC6  2355.7  R23 
SCI  2347.5  SC2 

FLICHT  time  176.00 

DISTANCE  479.101 


ORBIT  determination  ACCURACV 


613.1  SG3 

1935.2 

ST 

1623.6  SR 

527.2 

SS 

3584.6 

.9463  RTF 

.9710 

CRT 

.9993  CRS 

-.9904 

CST 

-.9948 

.06^  RJ3 

.9727 

LSA 

3967.0  MSA 

163.7 

SSA 

7.6 

195.9  THA 

i4,38 

ELI 

1706.9  EL2 

19.4 

ALF 

17.98 

ARRIVAL  DATE  JUN  6 1969 


RL  147.28 

LAL 

-.00 

LOL  80.04 

VL  27.813 

GAL  3.98 

ATL  86.26 

HCA  211 .58 

SMA 

129.01 

RP  108.90 

LAP 

-1.96 

LOP  291 .57 

VP  37.531 

CAP  1 .27 

ATP  93.19 

TAL  157.79 

TAP 

9.37 

RC  91.256  CL  28.52 
PLANETOCENTRIC  CONIC 

CP  -5.44 

TAL  55,93 

TAP  105.38 

ETS  359.66 

TAE  155,67 

ETE 

193.63 

C3  14.348 

VHL 

3.788 

OLA  37.67 

RAL  15.30 

RAO  6567,6 

VEL  11.650 

PTH  2.05 

VHP 

2.839 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ^rr4TH 

INJ  TIME 

64.05 

21 

53  53 

4033.85 

-28.05 

174.69 

241.67 

63.76 

23 

1 7 

115.95 

4 

2 32 

2886.15 

-28.04 

88.05 

241.66 

63.74 

4 

50  39 

64.05 

21 

53  53 

4033.85 

-28.05 

174.69 

241 .67 

63.76 

23 

1 7 

115.95 

4 

2 32 

2886.15 

-28.04 

88.05 

241.66 

63,74 

4 

50  39 

64.05 

21 

53  53 

4033.85 

-28.05 

174.69 

241 .67 

63.76 

23 

1 7 

115.95 

4 

2 32 

2886.15 

-28.04 

88.05 

241.66 

63.74 

4 

50  39 

ICC 


OPA 


.15740 

INC  3.7380 

VI  30.251 

108.71 

APO  149.32 

V2  34.797 

lOl .75 

ETC  167.73 

ClP-105.45 

^ -5.42 

RAP  9.21 

ECC  1 .2361 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3433.9 

-31 .33 

166.71 

2286.2 

-31 .32 

80.06 

3433.9 

-31 .33 

166.71 

2286.2 

-31 .32 

80.06 

3433.9 

-31 .33 

166.71 

2286.2 

-31.32 

80.06 

DIFFERENTIAL  CORRECTIONS 
TOE  1.2371  TRA  .7445  TC3-1 .8432 

ROE  .3214  RRA  .1288  RC3  -.1408 

FOE  8.8746  fra  7.5892  FC-11.1342 

BOE  1.2782  BRA  .7556  BC3  1 .8485 

LAUNCH  DATE  DEC  12  1968 


MIO-COURSE  EXECUTION  ACCURACT 
BAU  ,3546  SOT  2734.1  SCR 

FAU  .18453  RRT  .9280  «RF 

BSP  7602  see  2789.9  R23 

FSP  -6242  SCI  2782.5  SC2 

flight  TIME  178.00 


ORBIT  OE TERN r NAT ION  ACCURACV 


555.2  SC3 

1855.4 

ST 

1919.8 

SR 

491  .7 

SS 

3462.1 

.9216  RTF 

.9793 

CRT 

.9972 

CRS 

-.9867 

CST 

-.9960 

.0208  R15 

.9797 

LSA 

3985.7 

MSA 

164.7 

SSA 

8.2 

203.2  THA 

10.73 

ELI 

1981.4 

El2 

35.8 

ALF 

14.33 

ARRIVAL  CATE  JUN  8 1969 


HELIOCENTRIC  CONIC 
RL  147.28  LAL  - .00  LOL  80.04  VL 

RP  108.92  LAP  -2.11  LOP  294,73  VP 

RC  93.644  CL  28.06  CP  -4.87  7AL 

PLANETOCENTRIC  CONIC 
C3  14.471  VHL  3.804  OLA  37.42  RAL 


DISTANCE  485.336 

27.809  CAL  4.07  A7L  86.30  HCA  214.75  SMA  128.99 

37.525  CAP  1.66  A7P  93.04  TAl  157,44  TAP  12.18 


ECC  .15821  INC  3.6981  Vl 
RCA  108.58  APO  M9.40  V2 


30.251 

34.793 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.44 

21 

58  44 

4029.99 

-27.82 

174.25 

115.56 

4 

3 27 

2893.81 

-27.81 

88.55 

64.44 

21 

58  44 

4029.99 

-27.82 

174.25 

115.56 

4 

3 27 

2893.81 

-27.81 

88.55 

64.44 

21 

58  44 

4029.99 

-27.82 

174.25 

115.56 

4 

3 27 

2893.81 

-27.81 

88.55 

55.37  7AP  no. 47  ETS  359.23  7AE  152.23  ETE  190.23  7AC  99.74  ETC  167.42  ClP-110.55 

16.02  RAD  6567.6  VEL  11  .656  PTH  2.05  VHP  2.911  OPA  -5.70  RAP  7.21  ECC  1.2382 
INJ  RT  A5C  INJ  A7MTH 


242.43 

242.42 

242.43 

242.42 

242.43 
242.42 


63.89 

63.88 

63.89 

65.88 

63.89 
63.88 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  5 54 

34  30.0 

-31 ,09 

166.28 

4 51  40 

2293.8 

-31 .08 

80.58 

23  5 54 

34  30-0 

-31 .09 

166.28 

4 51  40 

2293.8 

-31 .08 

80.58 

23  5 54 

34  30.0 

-31 .09 

166.28 

4 51  40 

2293.8 

-31 .08 

80.58 

DIFFERENTIAL  CORRECTIONS 
TOE  1.4120  TRA  .9173  TC3-2.D718 

ROE  .3039  RRA  .1071  RC3  -.0982 

FOE  8.3307  FRA  7.3452  FC-10.5044 

BOE  1.4443  BRA  .9236  BC3  2.0741 

iAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 


BAU  .4013 
FAU  .17559 
BSP  9045 
FSP  -5989 


RL 

147.28  LAL 

-.00 

LOL 

80.04 

VL 

RP 

108.93  LAP 

-2.25 

LOP  297.89 

VP 

RC 

96.038  CL 

27.58 

CP 

-4.38 

TAL 

PLANETOCENTRIC  CONIC 

C3 

14.649  VHL 

3.827 

OLA 

37.19 

RAL 

27.a04  GAL 
37.518  CAP 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.81 

22 

3 43 

4027,09 

-27.58 

173.88 

115.19 

4 

4 36 

2902.15 

-27.57 

89.09 

€4.81 

22 

3 43 

4027.09 

-27.58 

173.88 

115.19 

4 

4 36 

2902.15 

-27.57 

89.09 

64.81 

22 

3 43 

4027.09 

-27.58 

173.88 

115.19 

4 

4 36 

2902.15 

-27.57 

89.09 

DIFFERENTIAL 

CORRECTIONS 

MlO-( 

TDE  1.5722  TRA  1.0862  TC3-2.2754  BAU  .4458 
ROE  .2901  RRA  .0874  RC3  -.0593  FAU  .16512 
FOE  7.7541  FRA  7.0515  FC3-9.7583  BSP  10421 
BOE  1.5987  BRA  1 .0897  BC3  2.2761  FSP  -5687 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  3167.7  SCR  506.3  SC3  1760.9 

RRT  .9007  RRF  .8887  «7F  .9839 

see  3207.9  R23  -.0039  R13  .9839 

SCI  3200.5  SC2  217.7  THA  8.23 

FLICHT  TIIC  180.00 

DISTANCE  491 .550 

4,16  A7L  86.54  HCA  217.91  SMA  128.95 

2,04  ATP  92.89  TAL  15r.05  TAP  14.95 

54.78  TAP  115.27  ETS  358.88  TAE  148.97  ETE  187.80 

16.79  RAO  6567.6  VEL  11.663  PTH  2.05  VHP  3,001 

INJ  RT  ASC  INJ  A7MTH 

243.30  64.00 

245.29  63.98 

243.30  64.00 

243.29  63.98 

243.30  64.00 

243.29  63.98 

MIO-COURSC  EXECUTION  ACCURACV 
SCT  3569.2  SCR  466.5  SG3  1653.2 

RRT  .8627  RRF  .8465  RTF  .9866 

see  3599.5  R23  -.0163  R13  .9865 

SCI  3591.9  SC2  234.4  THA  6.46 


ORBIT  determination  ACCURACV 
ST  2190.3  SR  461.8  SS  3326.3 
CRT  .9940  CRS  -.9821  CST  -.9967 


LSA  4006.0  MSA 
ELI  2237.9  El2 


165.9  5SA 
49.4  ALF 


8.7 
11  .84 


ARRIVAL  date  JUN  JO  1969 


ECC  .15923  INC  3-6642  Vl  30.251 
RCA  108.42  APO  149.49  V2  34,789 
TAC  98.04  ETC  167.18  ClP'115.35 

OPA  -5.93  RAP  5.51  ECC  1.2411 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

23  10  50 

3427.1 

-30.84 

165.92 

4 52  58 

2302.1 

-30.83 

81 .14 

23  10  50 

3427.1 

-30.84 

165.92 

4 52  58 

2302.1 

-30,83 

81 .14 

25  10  50 

3427.1 

-30.84 

165.92 

4 52  58 

2302.1 

-30.83 

81  .14 

ORBIT  OETERMINATION  ACCURACV 
ST  2432.5  SR  437.1  SS  3181.8 

CRT  .9898  CRS  -.9764  CST  -.9972 

LSA  4025.4  MSA  167.0  SSA  9.1 

ELI  2470.7  El2  61.2  AlF  10.09 
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EARTH-VENUS  TRAJECTORIES  r VOL  4.  1968  69 


lUNCH  CATE  CEC 

12  1966 

Flight  time  162.00 

arrival  cate 

JUN 

12  1969 

heliocentric  CONIC 

CI5TANCE  497.743 

RL  147.26 

LAL 

-.00 

LOL 

60.04 

VL  27 . 796 

CAL  4.?7 

ATl  66.37 

HCA  221.07 

SNA 

126.91 

ECC  .16045 

INC  3.6347 

VI 

50.251 

RP  106. 94 

LAP 

-2.39 

LOP  301.05 

VP  37,511 

CAP  2,42 

ATP  92.74 

TAL  156.61 

TAP 

17.66 

RCA  108.22 

APO  149.59 

V2 

34.76  7 

RC  96.4  36 

CL 

27.10 

CP 

-3.95 

TAL  54.14 

TAP  119.76 

ETS  356.62 

TAE  145.93 

ETE 

166.00 

ZAC  96.65 

ETC  166.99 

CLP 

-119.84 

Planetocentric  i 

CONIC 

C3  14.661 

VHL 

3.656 

CLA 

36,97 

RAL  17.62 

RAC  6567.6 

VEl  11.673 

PTM  2.05 

VHP 

3.106 

OPA  -6.09 

RAP  4.12 

ECC 

1 .2449 

LNCH  A7MTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.17 

22 

6 53 

4025.07 

-27.33 

173.56 

244.26 

64.07 

23 

15  ,56 

3425.1 

-30.57 

165  .64 

114.63 

4 

6 1 

2911 

.17 

-27.31 

69.66 

244.26 

64.05 

4 

54'32 

2311.2 

-30.56 

81  .75 

65.17 

22 

6 53 

4025.07 

-27.33 

173,56 

244.26 

64.07 

23 

15  56 

3425.1 

-30.57 

165.64 

114 .63 

4 

6 J 

2911 

.17 

-27.31 

69.66 

244.26 

64.05 

4 

54  32 

2311 .2 

-30.56 

61  .75 

65.17 

22 

6 53 

4025 .07 

-27.33 

173.56 

244 .26 

64.07 

23 

15  56 

3425.1 

'30.57 

165.64 

114.63 

4 

6 1 

2911 

.17 

-27.31 

69.66 

244.26 

64.05 

4 

54  32 

2311 .2 

-30.56 

61  .75 

cirrcffCNTUL  cowctjons 

TCE  I.7ia3  TRA  K2516  6MJ  .4675 

ROt  .2796  RRA  .0696  ffC3  -.0^46  FAU  .J5366 

roe  7.1736  r«4  6.7306  rC3'6.9406  SSP  ItTOl 

eoe  1.7410  0^4  j.e535  ec3  2.4504  fsp  -5346 


MlO-CpUW  reCUTIQN  ACCU«ACt 

435.7  SC3  1539.9 
.7956  ffTF  .9662 


SCT  3937.1  sen 
Rfrr  .6146  mr 
SC6  3961.1  ms  -.0222  R\S 
SCI  3953.1  SC2  251 .6  THA 


.9661 

5.17 


ORBIT  CETERMINA 
ST  ?646.5  SR 
CRT  .9647  CRS 
tSA  4044.3  MSA 
EU  2678.2  El2 


TiON  ACCUffACr 
417.4  SS  3034.3 
-.9699  CST  -.9974 
166.2  55A  9.6 

71 .8  AlF  6.64 


LAUNCH  CATe  DEC  12  1966 


FLICHT  TIME  164.00 


arrival  cate  JUN  14  1969 


heliocentric  conic 

RL  147.26  LAL  -.00  LOt  60.04 

RP  108.94  LAP  -2.52  tOP  304.21 

RC  100.637  CL  26.60  CP  -3.57 

planetocentric  conk 


distance  503.914 

VL  27.769  CAL  4.40  A7L  66.39  HCA  224.23  SNA  126.65  ECC  .16166  INC  3.6066  Vi  30.252 

VP  37.503  CAP  2.60  ATP  92.59  TAL  156.14  TAP  20.37  RCA  107.99  APO  149.71  V2  34.765 

TAL  53.45  TAP  123,95  ET5  356.41  7A£  143.14  ETE  164.65  7AC  95.57  ETC  166.66  CLP-124.02 


C3  15.166 

VHL 

3.695 

OLA  36.75 

RAl  16.49 

RAO  6567.6 

VEL  11.666  PTH  2.06 

VW  3.231 

DPA 

1 -6.17 

RAP 

3 .03 

ECC 

1 .2496 

LNCH  ATMTH 

LNCH  tine 

L-I  tine 

INJ  LAT 

INJ  long 

INJ  RT  ASC  INJ  ATMTH 

INJ  TINE 

PO 

CST  TIN 

INJ 

1 2 LAT 

INJ 

2 LONG 

65.53 

22 

14  17 

4023.76 

-2T.05 

173,32 

245.37 

64.11 

23  21 

21 

3423.6 

- 

30.29 

165 .40 

114.47 

4 

7 37 

2921 .01 

-27.04 

90.33 

245.36 

64.10 

4 56 

16 

2321  .0 

- 

30.26 

62.41 

65.53 

22 

14  17 

4023.76 

-27.05 

173.32 

245.57 

64.11 

23  21 

21 

3423.6 

- 

30.29 

165.40 

114.47 

4 

7 57 

2921 .01 

-27,04 

90,33 

245.36 

64.10 

4 56 

16 

2321 .0 

- 

30.26 

62.41 

65.53 

22 

14  17 

4023.76 

-27,05 

173.32 

245.37 

64.11 

23  21 

21 

3423.6 

- 

30.29 

165.40 

114.47 

4 

7 37 

2921 .01 

-27.04 

90.33 

245.36 

64.10 

4 56 

16 

2321  .0 

- 

30.26 

62. 4J 

differential  CORRECTIONS 

NIO-COURSC  EICCUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE  1.6526 

TRA 

1.4163 

TC3-2.5900  3AU  .5252 

SCT  4273.2  SCR 

413.7  SC3  1427,1 

ST 

2635.6 

SR 

402.7 

SS 

2690.6 

ROE  .2730  RRA 

.0539 

RC3  .0062  FAU  .14135 

RRT  , 

.7S95  «r 

.7562  PTT  . 

.9692 

CRT 

.9766 

CRS 

-.9625 

CST 

-.9976 

FOE  6.6161 

FRA 

6.4119 

FC3-6.0661 

BSP  12837 

SC6  4293.2  ms 

-.0244  R13  , 

.9691 

LSA 

4065.6 

MSA 

169.6 

SSA 

10. 1 

eoc  1 .6726  BRA 

1.4173 

0C3  /.59CW  FSP  -4966 

SC)  4264.6  SC2 

266.5  THA 

4.22 

Eli 

2662.9 

El2 

61  .6 

alf 

7.92 

LAUNCH  DATE  DEC  12  1966 


Flight  time  166.00 


ARRIVAL  DATE  JUN  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  510.063 


Rl  147,26 

LAL 

-.00 

LOL 

60.0^ 

VL  27.760 

CAL  4.53 

ATL  66.41 

HCA  227.39 

SNA 

128.79 

ECC  .16352 

INC  3.5856 

VI 

30.251 

RP  106.95 

LAP 

-2.64 

LOP  307.36 

VP  37.495 

CAP  3.16 

ATP  92.43 

TAL 

155.62 

TAP 

23.02 

RCA  107.73 

APO  H9.64 

V2 

34.704 

RC  103.240 

CL 

26 .09 

CP 

/At  52.71 

TAP  127.63 

ETS  356.25 

TAE 

140.59 

ETE 

163.60 

7AC  94.60 

ETC  166.76 

CLP 

'127.90 

Planetocentric  conic 

C3  15.510 

VHL 

3.936 

Ola 

36.53 

RAL  19.42 

RAO  6567.6 

VEL  11.700 

PTH 

2.06 

VHP 

3.367 

DPA  -6.17 

RAP  2.24 

ECC 

1 .2553 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.69 

22 

19  55 

4023.05 

-26.75 

173.10 

246.56 

64.14 

23 

26  59 

3425.0 

-29.99 

165.20 

114.11 

4 

9 23 

2931 

.76 

-26.74 

91.03 

246.56 

64.13 

4 

56  15 

2331  .6 

-29.96 

63.14 

65.89 

22 

19  55 

4023.05 

-26.75 

173.10 

246.56 

64.14 

23  26  59 

3423.0 

-29.99 

165.20 

114.11 

4 

9 23 

2931 

.76 

-26.74 

91.03 

246.56 

64.13 

4 

56  15 

2331  .6 

-29.96 

63.14 

65.69 

22 

19  55 

4023.05 

-26.75 

173.10 

246.56 

64.14 

23  26  59 

3425.0 

-29.99 

165.20 

114.11 

4 

9 23 

2931 

.76 

-26.74 

91.03 

246.56 

64.13 

4 

56  15 

2331.6 

-29.96 

63.14 

differential  odrrections 

TOE  1.9717  TRA  1.! 

ROE  .2690  RRA  .C 
FOE  6.0727  FRA  6.C 
BOE  1.9900  BRA  1.5771  BC3 


MIO-COORSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TC3-2.7D60 

BAU 

.5611 

SCT  4573.6 

SCR 

396.7 

SC3 

1315.7 

ST 

2994.4 

SR 

392.0 

SS  2744.6 

RC3  -0316 

FAU 

.12963 

RRT  .6994 

RRF 

.6766 

RTF 

.9696 

CRT 

.9723 

CRS 

-.9544 

CST  -.9977 

FC3-7.2467  BSP 

13924 

SC6  4591.1 

R23 

-.0253  «13 

.9697 

LSA 

4077.2 

MSA 

171  .1 

SSA 

10.5 

6C3  2.7061 

FSP 

-4620 

SCI  4562.3 

SC2 

264.5 

THA 

3.50 

ELI 

3016.5 

El2 

90.9 

ALF 

7.26 

LAUNCH  DATE  DEC  12  1966 


FlICHT  TINE  166.00 


ARRIVAL  DATE  JUN  16  1969 


RL  147.26 

LAL 

-.00 

La 

60.04 

VL  27.769 

CAL  4.69 

ATL  66.44 

HCA  230.55 

SNA 

126.71 

ECC  .16537 

INC 

3.5647 

VI 

30.251 

RP  106.95 

LAP 

-2.75 

LOP 

310.54 

VP  37.466 

CAP  3.56 

ATP  92.27 

TAL  155.07 

TAP 

25.62 

RCA  107.43 

APO 

150.00 

V2 

34.783 

RC  105.643 

CL 

25.56 

CP 

-2.96 

TAL  51 .94 

TAP  131.42 

ETS  356.13  TAC  136.29 

ETE 

162.76 

TAC  94.31 

ETC 

166.69 

CLP 

-131  .49 

PLANETOCENTRIC  CONIC 

C3  15.911 

VHL 

3.969 

OLA 

36,30  RAl  20.40 

RAO  6567.6 

VEL  11.717 

PTH  2.06 

VHP 

5.526 

DPA  ■ -6.09 

RAP 

1 .73 

ECC 

1 .2618 

LNCH  ATMTH 

LNCH  TIME 

L-1 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.27 

22  25  50 

4022.65 

-26.42 

272.91 

247,65 

64.15 

23 

32 

53 

3422.9 

'29.67 

165.04 

113.73 

4 

11  16 

2943.50 

-26.41 

91.60 

247,65 

64.14 

5 

0 

20 

2343.5 

‘29.66 

83.93 

66.27 

22 

25  50 

4022.65 

-26.42 

172.91 

247.65 

64.15 

23 

32 

53 

3422.9 

-29.67 

165.04 

113.73 

4 

11  16 

2943.50 

-26.41 

91.60 

247.65 

64.14 

5 

0 

20 

2343.5 

'29.66 

63.93 

66.27 

22  25  50 

4022.65 

-26.42 

172.9! 

247,65 

64.15 

23 

32 

53 

3422.9 

29.67 

165.04 

113.73 

4 

11  16 

2943.50 

-26.41 

91.60 

247.65 

64.14 

5 

0 

20 

2343.5 

■29.66 

63,93 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.0600 

TRA 

1.7370 

TC3-2.7917  BAU  .5939 

SOT  4644.6  SCR  390.2  SC3  1210.0 

ST  3129.5 

SR 

365.1 

SS 

2604.4 

ROE  .2679 

RRA 

.0276  Ki 

.0527  FAU  .11655 

RRT  . 

.6393  RRF 

.6162  RTF 

.9902 

CRT  .9653 

CRS 

-.9459 

CST 

-.9978 

FOE  5.5674 

FRA 

5.7679  rC3'6.4S04 

BSP  14910 

see  4660.5  R23  ^ 

.0250  R13 

.9901 

LSA  4066.0  MSA 

172.6 

SSA 

10.9 

BOE  2.0972 

BRA 

1.7372  6C3 

2.7922  FSP  -4276 

SCI  4651.2  SC2  299.6  THA 

2.96 

ELI  3151.6 

El2 

99.6 

alf 

6.78 

510 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


LAUNCH  date:  dec  1?  1968 


flight  time  190.00 


arrival  cate  JUN  20  1969 


HELIOCENTRIC  CONIC 
RL  JA7.28  LAL  -.00  LOL  80.04 
RP  108.95  LAP  -?.86  LOP  313.70 
RC  108.045  CL  25.01  OP  -2.7l 
PLANETOCENTRIC  CONIC 
C3  16.373  VHL  4.046  CLA  36.07 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
66.66  22  32  2 4023.10 

113.34  4 13  15  2956.31 

66.66  22  32  2 4023.10 

113.34  4 13  15  ^2956. 31 

66.66  22  32  2 4023.10 

113.34  4 13  15  2956.31 

oiffercntial  corrections 

TOE  2.1783  TRA  1 .8978  TC3-2.8498 
ROE  .2693  RRA  .0171  RC3  .0695 
FOE  5,1009  FRA  5.4703  FC3-5.7007 
60E  2.1949  ORA  1.8979  BC3  2.8506 

LAUNCH  DATE  OEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147.28  LAL  -.00  LOL  80.04 
RP  108.94  LAP  '2.95  LOP  316.86 
RC  110.446  GL  24.44  CP  '2.49 
PLANETOCENTRIC  CONIC 
C3  16.903  VHL  4.11J  OLA  35.83 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

67.07  22  38  32  4023.73 

112.93  4 1 5 16  2970.27 

67.07  22  38  32  4023.73 

112.93  4 J 5 16  2970.27 

67.07  22  38  32  4023.73 

112.93  4 15  16  2970.27 

differential  CORRECTIONS 

TOE  2.2678  TRA  2.0608  TC3-2.8825 
ROE  .2730  RRA  .0083  RC3  .0822 
FOE  4.6749  FRA  5.1936  FC3-5.0I07 
SOE  2.284]  BRA  2.0608  BC3  2.8837 

LAUNCH  DATE  OEC  12  1968 


27.758  gal 
37.478  GAP 


DISTANCE  522.295 

4.86  A7L  86.45  HCA  233,72  SMA  128.63  ECC  .16744  INC  3.5456  V]  30.25) 
3.94  A7P  92.10  TAL  154.48  TAP  28.20  RCA  107.09  APO  150.17  V2  34.783 


7Al  51.12  7AP  134.75  ETS  358.05  7A£  136.23  ETE  182.12  7AC  94.09  ETC  166.66  ClP-134.82 


RAL  21.42  RAO  6567.7  VEL  U.737  PTH  2.07  VHP  3.677 
INJ  LAT  INJ  LONG  INJ  RT  A5C  INJ  A7MTH  INJ  TIME 
'26.07  172.74  249.24  64.14  23  39  6 

'26.06  92.64  249.23  64.13  5 2 31 

'26.07  172.74  249.24  64.14  23  39  6 

-26,06  92.64  249.23  64.13  5 2 31 

'26.07  172.74  249.24  64.14  23  39  6 

'26.06  92.64  249.23  64.13  5 2 31 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .6240  SCT  5087.8  SCR  386.6  SC3  1110.8 

FAU  .10782  RRT  .5828  RRF  .5599  RTF  .9903 

BSP  15800  see  5102.4  R23  -.0240  RJ3  .9903 

FSP  '3949  SCI  5092.8  SC2  313.9  THA  2.55 

FLIGHT  TIME  192.00 


OPA  '5.93  RAP  1.48  ECC  1.2695 
PO  C5T  TIM  INJ  2 LAt  INJ  2 LONG 


3423.1 

2356.3 

3423.1 

2356.3 

3423.1 

2356.3 


'29.33 

'29.51 

'29.33 

-29.31 

'29.33 

'29.31 


164.90 
84.80 

1 64 . 90 
84.80 

164.90 

84.80 


ORBIT  DETERMINATION  ACCURACY 


VL  27.745 
VP  37.469 
7AL  50.27 

RAL  22.49 
INJ  LAT 
-25.70 
-25.68 
-25.70 
'25.68 
'25.70 
'25.68 

BAU  .6516 
FAU  .09783 
BSP  16612 
FSP  '3642 


DISTANCE  528.377 

CAL  5.04  A7L  86.47  HCA  236.88  SMA  128.54 

CAP  4.33  A7P  91.93  TAL  153.86  TAP  30.73 


7AP  137.84  ETS  357.99  7AE  134.37  ETE  181 .60 


RAO  6567.7 
INJ  LONG 
172.58 
93.55 
172.58 
93.55 
172.58 
93.55 


VEL  11,759  PTH  2.08  VHP  3.848 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


HELIOCENTRIC  CONIC 


RL 

147.28 

LAL 

'.00 

LOL 

RP 

108.94 

LAP 

'3.04 

LOP 

RC 

1 12.844 

GL 

23.85 

GP 

PLANETOCENTRIC  CONIC 

C3 

17.503 

VHL 

4.184 

DLA 

67.49 
112.51 
67.49 
112.51 
67.49 
112.51 

DIFFERENTIAL  CORRECTIONS 
TOE  2.3523  TRA  2.2302  TC3'2.8845 
ROE  .2790  RRA  .0012  RC3  .0918 
FOE  4,2943  FRA  4.9462  FC3'4.3596 
BOE  2.3688  BRA  2.2302  BC3  2.8859 

LAUNCH  DATE  OEC  12  1968 

HELIOCENTRIC  CONIC 
RL  147,28  LAL  -.00  LOL  80.04 
RP  108,93  '3.12  LOP  323.19 

RC  115,239  CL  23.24  CP  -2.13 
PLANETOCENTRIC  CONIC 
C3  18.182  VHL  4.264  OLA  35.32 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
67.95  22  52  25  4025.93 

112.05  4 19  19  3001 .92 

67.95  22  52  25  4025,93 

112.05  4 1 9 19  3001 .92 

67.95  22  52  25  4025.93 

112.05  4 19  19  3001.92 

differential  corrections 
TOE  2.4270  TRA  2.4008  TC3'2.8721 
ROE  .2866  RRA  -.0045  RC3  .0976 
FOE  3.9421  FRA  4.7122  FC3-3.7935 
BOE  2.4439  BRA  2.4008  6C3  2.8738 


250.72  64.12  23  45  56 

250.71  64.11  5 4 46 

250.72  64.12  23  45  36 

250.71  64.11  5 4 46 

250.72  64.12  23  45  36 

250.71  64.11  6 4 46 

MID-COURSE  EXECUTION  ACCURACT 
SCT  5306.1  SCR  386.8  SC3  1019.1 

RRT  .5326  RRF  .5104  RTF  .9903 

see  5320.1  R23  -.0226  R13  .9903 

SCI  5310.1  SC2  327.1  THA  2.23 

Flight  time  19a,oo 
DISTANCE  534.435 

VL  27.731  CAL  5.24  A7L  86.49  HCA  240,04  SMA  128.44 

VP  37.461  CAP  4.72  A7P  91.76  TAl  153,20  TAP  33.24 

7Al  49.37  7AP  140.70  ETS  357.95  7A£  132,71  £TE  181.18 

RAL  23.60  RAO  6567.7  VEL  11.785  PTH  2.08  VHP  4.029 

INJ  TIME 
23  52  24 
5 7 5 

23  52  24 
5 7 5 

23  52  24 
5 7 5 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6753  SCT  5505.1  SCR  389.7  SC3  935.6 

FAU  .08814  RRT  .4909  RRF  .4701  RTF  .9902 

BSP  17286  see  5518.9  R23  -.0205  R13  .9901 

FSP  '3341  SCI  5508.4  SC2  339.3  THA  2.00 


LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

22  45  19 

4024.73 

-25.29 

172.45 

252.28 

64.09 

4 17  19 

2985.4] 

-25.28 

94.54 

252.28 

64.08 

22  45  19 

4024.73 

-25.29 

172.45 

252,28 

64.09 

4 17  19 

2985.41 

-25,28 

94.54 

252.28 

64.08 

22  45  19 

4024.73 

-25.29 

172.45 

252.28 

64.09 

4 17  19 

2985.41 

-25.28 

94.54 

252.28 

'64 .08 

ST  3242.4 

SR 

381  .4 

SS 

2469.9 

CRT  .9582 

CRS 

'.9373 

CST 

-.9978 

LSA  4090.0 

MSA 

174  .8 

SSA 

11.3 

ELI  3262.9 

EL2 

108.5 

ALF 

6.44 

ARRIVAL 

cate 

JUN 

22  1969 

ECC  .16973 

INC 

3.5280 

VI 

30.251 

RCA  106.72 

APO 

150.36 

V2 

34  .784 

TAC  94 . 1 1 

ETC 

166.65 

CLP 

-137,89 

OPA  '5.69 

RAP 

1 .46 

ECC 

1 .2782 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3423.7 

- 

28.95 

164.77 

2370.3 

- 

28.94 

85.74 

3423.7 

- 

28.95 

164.77 

2370.3 

28.94 

85.74 

3423.7 

- 

28.95 

164.77 

2370.3 

28.94 

85.74 

ORBIT  DETERMINATION  ACCURACY 

ST  3335.0 

SR 

380.6 

SS 

2342.2 

CRT  .9510 

CRS 

-.9289 

CST 

-.9978 

LSA  4089.3 

MSA 

177.0 

SSA 

11  .6 

ELI  3354.7 

El2 

116.9 

alf 

6.20 

Af^RIVAL 

CATE 

JUN 

24  1969 

ECC  .17226 

INC 

3.5117 

VI 

30.251 

RCA  106.52 

APO 

150.57 

V2 

34.786 

TAC  94.56 

ETC 

166.66 

CLP 

-140.75 

CPA  '5.39 

RAP 

1 .66 

ECC 

I .2881 

PO  CST  TJH 

INj 

1 2 LAT 

INJ 

2 LONG 

3424.7 

28.56 

164 .67 

2385.4 

■28.55 

86.76 

3424 . 7 

■28.56 

164.67 

2385.4 

■28.55 

86.76 

3424.7 

■28.56 

164.67 

2385.4 

■28.55 

86.76 

ORBIT  determination  ACCURACY 

ST  3413.6 

SR 

382.1 

SS 

2224  .8 

CRT  .9441 

CRS 

-.9207 

CST 

- .9979 

LSA  4088.5 

MSA 

179.6 

SSA 

12.0 

ELI  3432.6 

EL2 

125.2 

alf 

6.04 

flight  time  196.00 
DISTANCE  540.467 

VL  27.716  CAL  5.46  A7L  86.50  HCA  243.20  SMA  128.34 

VP  37,452  CAP  5.11  ATP  91.58  TAL  152.51  TAP  35.71 

TAL  48.45  tap  143.36  ETS  357.93  7AE  131.23  ETE  180.83 

RAL  24,74  RAO  6567.7  VEL  11.814  PTH  2.09  VHP  4.220 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  JNJ  TIME 
'24.86  172.31  253.93  64.06  23  59  3l 

'24.84  95.62  253,92  64,04  5 9 21 

-24.86  172.31  253.93  64.06  23  59  5l 

'24.84  95.62  253.92  64.04  5 9 21 

-24.86  172.31  253.93  64.06  23  59  31 

'24,84  95.62  253.92  64.04  5 9 21 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6986  SCT  5680.4  SCR  394.1  SC3  858.6 

FAU  .07967  RRT  .4567  RRF  .4373  RTF  .9900 

BSP  17964  9CB  5694.1  R23  -.0186  R13  .9899 

FSP  '3080  SCI  5683.3  SC2  350.4  THA  1.82 


ARRIVAL  CATE  lUN  26  1969 


ECC  .17503  INC  3.4963  VI  30.251 

RCA  105.88  APO  150.81  V2  34.789 

TAC  94,81  ETC  166.69  ClP'M3,4] 

OPA  '5.03  RAP  2.05  ECC  1 .2992 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

3425.9  -28.13  164.57 

2401.9  '28.12  87.88 

3425.9  ^ '28.13  164.57 

2401.9  '28.12  87.88 

3425.9  '28.13  164.57 

2401.9  '28.12  87.88 

ORBIT  DETERMINATION  ACCURACY 

ST  3470.9  SR  385.1  SS  2110.1 

CRT  .9374  CRS  -.9129  CST  -.9979 

LSA  4076.1  MSA  182.5  SSA  12.3 

Eli  3489.7  EL2  153.4  Aif  5.95 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  i 


>UNCH  DATE  DEC  12  1968 

Flight  time  i98.oo 

arrival  cate 

JUN 

28  1969 

HELIOCENTRIC  CONIC 
Rl  147.28  LAL  -.00 

La  80.04 

VL  27 . 700 

DISTANCE  546.473 

CAL  5.70  A/L  86.52  MCA  246.36 

SMA 

128.24 

ECC  .17805 

INC  3,4818 

VI 

30.251 

RP  108.92  LAP  -3.19 

LOP  326.36 

VP  37.443 

CAP  5.51 

A7P  91 .40 

TAL  151.79 

TAP 

38.15 

RCA  105.40 

APO  151  .07 

V2 

34.792 

RC  117,630  CL  22.62 

OP  -1.98 

7Al  47.49 

7AP  145.84 

ETS  357.92 

7AE  129.90 

ETE 

180.55 

7AC  95.44 

ETC  166.73 

CLP 

-145 .89 

PLANETOCENTRIC  CONIC 
C3  18.947  VHL  4.353 

DLA  35.05 

RAl  25.91 

RAO  6567.8 

VEl  11.846 

PTH  2.10 

VHP 

4.421 

CPA  -4.61 

RAP  2.61 

ECC 

1 ,31  18 

LNCH  ATMTH  LNCH  time 

L-i  time 

INJ  LAT 

INJ  long 

INJ  RT  A$C 

INJ  A^TH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

68.42  22  59  49 

4027.40 

-24 . 39 

172.18 

255.66 

64.01 

24 

6 56 

3427.4 

-27.68 

164.47 

111.58  4 21  16 

3019.78 

-24.38 

96.78 

255.65 

64.CK5 

5 

11  36 

2419.8 

-27.67 

89.08 

68.42  22  59  49 

4027.40 

-24 . 39 

172.18 

255.66 

64.01 

24 

6 56 

3427,4 

-27.68 

164.47 

111 .58  4 21  16 

3019.78 

-24 .38 

96.78 

255.65 

64.(W 

5 

11  36 

2419.8 

-27.67 

89.08 

68.42  22  59  49 

4027.40 

-24 . 39 

372.18 

255.66 

64.01 

24 

6 56 

3427,4 

-27,68 

164’ ,’4  7 

111 .58  4 21  16 

3019-78 

-24.36 

96.78 

255.65 

64.00 

5 

n 36 

2419.8 

-27.67 

89.08 

OIFFEffENTIAL  COWCTIONS 


MIO-COURSE  execution  ACCURACY 


ORBIT  CE termination  ACCURACV 


TDE 

2.4969 

TRA 

2.5778 

TC3-2.8381 

0*U 

.7193 

SCT 

5838.4 

SCR 

399.5 

SC3 

788.6 

ST 

3514.9 

SR 

389.6 

SS 

2003.3 

ROE 

.2959 

RRA 

-.0088 

RC3  .1007 

FAU 

^07183 

RRT 

.4308  RRF 

.4131 

RTF 

.9897 

CRT 

.9310 

CRS 

-.9055 

CST 

-.9979 

FOE 

3.6261 

FRA 

4.5001 

fC3-J.282f 

18569 

SCB 

5852.1 

R23 

-.0166 

R13 

.9897 

LSA 

4060.1 

MSA 

185,6 

SSA 

12.5 

BOE 

2.5144 

BRA 

2.5778 

8C3  2.839^ 

F$F 

2839 

SCI 

5841.0 

SC2 

360.4 

tha 

1.70 

ELI 

3533.6 

El2 

141  .4 

alf 

5.90 

LAUNCH  DATE  DEC  12  1968 


FlICHT  time  200.00 


ARRIVAL  CATE  JUN  W l_$e9 


HELIOCENTRIC  CONIC 
RL  1 47.2a  LAL  '.00  LOL  BO. 04 

RP  loa. 91  LAP  '3.25  LOP  329.53 

RC  120.015  CL  21.9a  CP  -1,84 

PLANETOCENTRIC  CONIC 


DISTANCE  552.452 

VL  2T.664  CAL  5.96  A7L  B6.53  Ha  249.52  SMA  128,12  ECC  .18134  INC  3.4679  VJ  30.25) 

VP  37.435  CAP  5.92  ATP  91.21  TAL  151.04  TAP  40.57  RCA  104.89  APO  151.36  V2  34.796 

TAL  46.51  TAP  148*16  £TS  357.91  TAE  128.7)  ET£  180,Z2  TAC  96.22  ETC  166.77  ClP-148.20 


C3  19.805 

VHL  4.450 

OLA  34 . 77 

RAL  27.11 

RAO  6567.8 

VEL  11.882 

PTH  2.11 

VHP  4.632 

OPA  -4.14 

RAP  3.33 

ECC  1.5259 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.93 

23  7 31 

4029.05 

-23.90 

172.04 

257,46 

63.96 

24  14  40 

3429.0 

-27.20 

164.38 

11 1 .07 

4 23  7 

3039.10 

-23.88 

98.04 

257.45 

63.95 

5 13  46 

2439.1 

-27.18 

90.38 

68.93 

23  7 31 

4029.05 

-23.90 

172.04 

257.46 

63.96 

24  14  40 

3429.0 

-27.20 

1 64 . 38 

111.07 

4 23  7 

3039.10 

-23.88 

98.04 

257,45 

€3.95 

5 13  46 

2439.1 

-27.18 

90.38 

68.93 

23  7 31 

4029.05 

-23.90 

172.04 

25T.46 

€3.96 

24  14  40 

3429.0 

-27.20 

1 64 . 38 

111 .07 

4 23  7 

3039.10 

-21.88 

98.04 

25T.45 

63.95 

5 13  46 

2439.1 

-27.18 

90.38 

DIFFERENTIAL  CORRECTIONS 


HIO-COORSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TDE 

2.5619  TRA 

2.7620 

TC3-2.7858 

6AU 

.7381 

SCT  5^.4  SCR 

405. S SC3 

725.0 

ST 

3545.6 

SR 

394.9 

SS 

1902.9 

ROE 

.3067  RRA 

-.0116 

RC3  .1014 

FAU 

.06464 

RRT  .4123  RRF 

.5963  «TF 

.9894 

CRT 

.9249 

CRS 

-.8985 

CST 

-.9979 

FOE 

3.3409  FRA 

4.^3 

FCS^.gm 

BSP 

19120 

SCB  5994.2  R23 

-.0144  R13 

.9894 

LSA 

4038.8 

MSA 

189.0 

SSA 

12.7 

SDE 

2.5802  BRA 

2.7621 

0C3  2.7877 

FSP 

-2619 

SCI  5982.8  SC2 

369.3  THA 

1.61 

ELI 

3564.4 

EL2 

149.3 

ALF 

5.89 

LAUNCH 

CATE  DEC 

12  1968 

Flight  time 

202.00 

arrival 

CATE 

JUL 

2 1969 

HELIOCENTRIC  CONIC 


distance  558,402 


RL  147.28 

lal 

-.00 

La  80.04 

VL  27.667 

CAL  6.23 

ATL  86.55 

HCA 

252.69 

SMA 

128.01 

ECC  .18491 

INC  3.4546 

Vi 

50.251 

RP  108.89 

LAP 

-3.30 

LOP  332.70 

VP  37.426 

CAP  6.33 

ATP  91 .03 

tal 

150.27 

TAP 

42.96 

RCA  104.34 

APO  151 .67 

V2 

34  .800 

RC  122.394 

CL 

21  .33 

CP  -1.72 

Tal  45.51 

TAP  150.33 

ETS  357.91 

TAE 

127.64 

ETE 

180.14 

TAC  97.16 

ETC  166.81 

CLP 

-150.38 

PLANETOCENTRIC  CONIC 

C3  20.768 

VHL 

4.557 

CLA  34.47 

Ral  28 . 32 

RAO  6567.8 

VEL  11.923 

PTH 

2.12 

VHP 

4.852 

OPA  -3.62 

RAP  4.18 

ECC 

1 .3418 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

IN'J  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.47 

23 

15  31 

4CZC.80 

-23,37 

171 .90 

259.33 

63.91 

24 

22  42 

34  30.8 

-26,68 

164.28 

110.53 

4 

24  49 

30C0.01 

-23.56 

99.40 

259.33 

63.90 

5 

15  49 

2460.0 

-26.67 

91  .78 

69.47 

23 

15  31 

4030.80 

-23.37 

r?i  ,90 

259.33 

63.91 

24 

22  42 

34  30.8 

-26.68 

164 .28 

110.53 

4 

24  49 

3060.01 

-23.36 

99.40 

259.33 

63.90 

5 

15  49 

2460.0 

-26.67 

91  .78 

69.47 

23 

15  31 

4030,80 

-23.37 

171 .90 

259.33 

63.91 

24 

22  42 

54  30.8 

-26.68 

164.28 

110.53 

4 

24  49 

3060. D1 

-23.36 

99.40 

259.33 

63.90 

5 

15  49 

2460.0 

-26.67 

91  .78 

differential  CORRECTIONS 
TDE  2.6263  TRA  2.9578  TC3-2.7106  BAu  .7531 

RCE  .3189  RRA  -.0129  RC3  .1^3  FAU  .05778 

FOE  3.0895  FRA  4.1402  FC3-2.4086  BSP  I954J 

eOE  2.6456  BRA  2.9578  8C3  2.7125  FSP  -2405 


mid-course  execution  ACCURACV 
SCT  6111.7  SCR  411,7  SC3  668.0 

RRT  .4010  RRF  .3871  RTF  .9890 

sea  6125.5  R23  -.0120  R13  .9889 

SCI  6113.9  SC2  377.1  THA  1 .55 


ORBIT  DETERMINA 
$T  3569.2  SR 
CRT  .9192  CRS 
LSA  40i8,2  MSA 
ELI  3588.2  EL2 


TION  ACCURACV 

401 .0  SS  1812.0 
-.8920  C5T  -.9979 

192.7  5SA  12.9 

157.0  AlF  5.9J 


LAUNCH  DATE  DEC  12  1968 


flight  TIME  204.00 


arrival  cate  JUL  4 1969 


RL  147.28 

LAL 

-.00 

La  80.04 

VL  27.649 

CAL  6.53  ATL  86.56 

HCA  255.85 

SMA 

127.88 

ECC  .18878 

INC 

3.4418 

VI 

30.251 

RP  108.88 

LAP 

-3.34 

LOP  335.87 

VP  37.418 

CAP  6.7$  ATP  90.84 

tal  149.48 

TAP 

45.33 

RCA  103.74 

APO 

152.03 

V2 

34 .805 

RC  124.766 

CL 

20.66 

CP  -1 .62 

tal  44.49 

TAP  152.38  ETS  357.90 

TAE  126.69 

ETE 

179.99 

TAC  98.21 

ETC 

166.86 

CLP 

-152. 4^ 

PLANETOCENTRIC  CONIC 

C3  21 .848 

VHL 

4.674 

OLA  34 . 1 6 

ral  29.56 

RAO  6567.9  VEL  11.968 

PTH  2.13 

VHP 

5, 

-083 

OPA  -3.06 

RAP 

5.16 

ECC 

1.3596 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.04 

25 

23  50 

4032.69 

-22.81 

171.75  261.27 

63.85 

24 

31 

2 

34  32.7 

26.14 

1 64 . 1 7 

109.96 

4 

26  20 

3082.50 

-22.80 

100.86  261.27 

63.84 

5 

17 

43 

2482.5 

'26.12 

93.28 

70.04 

23 

23  50 

4032.69 

-22.81 

171.75  261,27 

63.85 

24 

31 

2 

3432.7 

'26,14 

164. 1 7 

109.96 

4 

26  20 

3082.50 

-22.80 

100.86  261..27 

63.84 

5 

17 

43 

2482.5 

'26.12 

93.28 

110.00 

4 

35  28 

3054.68 

-23.62 

99,12  261.70 

64.54 

S 

26 

23 

2454 .7 

-26.84 

91  .44 

110.00 

4 

17  48 

3108.51 

-22.00 

102.46  260,83 

63.15 

5 

9 

37 

2508.5 

25.42 

94 .98 

differential  CORRECTIONS 

MIO-COIRSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  2.6834 

TRA 

3.1587 

TC3-2.6283 

BAU  .7682 

SCT  6225,2  SCR  4)7.7  SC3  615.6 

ST  5577.2 

SR 

407.3 

SS 

1723.6 

ROE  .3322 

RRA 

-.0130 

RC3  .0972 

FAU  .05182 

RRT  ,3947  RRF 

.3a?5  RTF 

.9886 

CRT  .9137 

CRS 

-.8858 

CST 

-.9979 

FOE  2.8571 

FRA 

3.9826 

FC3-2.0536 

BSP  20010 

see  6239.2  R23  - 

.0100  B)3 

.9885 

LSA  3986.7 

MSA 

196.5 

SSA 

12.9 

BOE  2.7039 

BRA 

3.J587  ecj  2.6301 

FSP  -2224 

SCI  6227,4  SC2  383.6  THA 

1.52 

ELI  3596.5 

El2 

164.6 

alf 

5.95 

512 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69) 


LAUNCH  CATC  DEC  I Z 1966 


flight  time  206.00 


arrival  cate  JUL  6 1969 


heliocentric  conic 

RL  147,28  LAL  -.00  LOL  80,04  VL 

RP  108.86  LAP  -3.37  LOP  339.04  VP 

RC  127.128  CL  19.98  GP  -1.52 

planetocentric  conic 


DISTANCE  570.205 

27.631  gal  6.85  A7L  86.57  MCA  259.02  SNA  127.76  ECC  .19298  INC  3.4293  VI  30.251 

37.410  GAP  7.20  A7P  90.65  TAL  U8.67  TAP  47.69  RCA  103.10  APO  152.41  V2  34,811 

ZAL  43.45  ZAP  154.31  ETS  387.90  ZAE  125.82  ETE  179.87  ZAC  99.38  ETC  166.90  ClP-154.36 


C5  23.057 

VHL  4 .802 

OLA  33.84 

RAL  30.80 

RAO  6567.9 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

70.64 

23  32  27 

4034.56 

-22.22 

171,58 

109.36 

4 27  38 

3106.78 

-22.21 

102.44 

70.64 

23  32  27 

4034.56 

-22.22 

171.58 

109.36 

4 27  38 

3106.78 

-22.21 

102.44 

110.00 

5 8 8 

2983.04 

-25.64 

94.53 

110.00 

3 55  3 

3206.30 

'18.88 

108.33 

2.15  VHP  5.325  OPA  -2.47  RAP  6.24  ECC  1.3795 


differential  CORRECTIONS 
TOE  2.7382  TRA  3.3702  TC3-2.5334  0AU  .7814 
ROE  .3465  RRA  -.0116  RC3  .0928  FAU  .04638 

FOE  2.6483  FRA  3.8412  FC3-I.74I5  8SP  20431 

0OE  2.7600  BRA  3.3703  6C3  2.5351  FSP  -2058 

LAUNCH  DATE  DEC  12  1968 

HELIOCENTRIC  CONIC 

RL  147.28  LAL  -.00  La  80.04  VL  27,612  CAL 

RP  108.84  LAP  -3.39  LOP  342.21  VP  37.402  GAP 

RC  129.481  GL  19.30  GP  -1.44  ZAL 

Planetocentric  conic 
C3  24.412  VHL  4.941  OLA  33.51  RAL 


INJ  RT  ASC 
263.27 
263.27 
263.27 
263.27 
265.00 
261.41 

HIO-COURSE  EXECUTION  ACCURACT 
SOT  ^327. 5 SCR  423.3  SC3 
RRT  .5934  RRF  .3829  RTF 
see  6341.6  R23  -.0079  R13 
SCI  6329.7  SC2  389.1  THA 

FlICHT  TIME  208.00 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.80 

24  39  42 

3434,6 

-25.56 

164 .04 

63.78 

5 19  24 

2506.8 

-25.55 

94.90 

63.80 

24  39  42 

3434.6 

-25.56 

164.04 

63.78 

5 19  24 

2506.8 

-25.55 

94,90 

66.57 

5 57  51 

2383.0 

-28.58 

86.59 

60.96 

4 48  29 

2606.3 

-22.60 

101.17 

ORBIT  determination  ACCURACY 


568.1 

ST 

3576.3 

SR 

413.5 

SS 

1641 .4 

.9881 

CRT 

.9085 

CRS 

-.8799 

CST 

-.9979 

.9881 

LSA 

3951.6 

MSA 

200.4 

SSA 

15.0 

1.51 

ELI 

3596.1 

El2 

171.9 

ALF 

6.01 

ARRIVAL  DATE  JUL  8 1969 


DISTANCE  576.052 

7.20  AZL  86.58  MCA  262.18  SMA  127.63  ECC  .19752  INC  3.4170  VI  30.251 

7,65  AZP  90.47  TAL  147,84  TAP  50.02  RCA  102.42  APO  152.84  V2  34.818 

42.41  ZAP  156.15  ETS  357.89  ZAE  125.05  ETE  179.77  ZAC  100.66  ETC  166.94  ClP-156.19 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

71.29 

23  41  24 

4036.36 

-21.60 

171.39 

108.71 

4 28  36 

3132.92 

-21.59 

104.14 

71,29 

23  41  24 

4036.36 

-21.60 

171.39 

108.71 

4 28  38 

3132.92 

-21.59 

104.14 

110,00 

5 27  57 

2951.32 

-26,48 

92.45 

110.00 

3 45  12 

3265 .97 

-16.87 

111,79 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7915  TRA  3.5936  TC3-2.4261  BAU  .7923 

ROE  .3618  RRA  -.0087  RC3  .0873  FAU  .04134 

FOE  2.4608  FRA  3.7147  FC3-1 .4662  6SP  20806 

BOE  2.8148  BRA  3.5937  BC3  2.4277  FSP  -1905 


32.05  RAO  6568.0  VEL  12.074  PTH  2.16  VHP 
INJ  RT  ASC  INJ  AZMTH 
265.34  63.74 

265.33  63.73 

265.54  63.74 

265.33  63.73 

267.75  67.55 

262.65  59.82 

HIO-COURSE  EXECUTION  ACCURACV 
set  6419.1  SCR  428.6  SC3 
RRT  .3964  RRF  .3876  RTF 
see  6433.4  R23  -.0059  R13 
SCI  6421.4  SC2  393.3  THA 


5.578  OPA  -1.84  RAP  7.42  ECC  1.4018 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  48  41 

3436.4 

-24.95 

163.90 

5 20  51 

2532.9 

-24,94 

96.65 

24  48  41 

3436.4 

-24.95 

163.90 

5 20  51 

2532.9 

-24.94 

96.65 

6 17  8 

2351  .3 

-29.28 

84.39 

4 39  38 

2666.0 

-20.75 

104.82 

ORBIT  OE TERM I NAT ION  ACCURACV 


525.1 

ST 

3568.1 

SR 

419.6 

SS 

1565.2 

.9877 

CRT 

.9034 

CRS 

-.8744 

CST 

-.9979 

.9877 

LSA 

3913.5 

MSA 

204.3 

SSA 

13,0 

1.52 

ELI 

3588.3 

El2 

176.9 

4LF 

6.08 

LAUNCH  DATE  DEC  12  I960 


HELIOCENTRIC  CONIC 


RL 

147.28  LAL 

-.00 

La 

80.04 

VL 

27.592 

RP 

108.82  L4P 

-3.39 

LOP 

345.38 

VP 

37.394 

RC 

131.823  GL 

18.60 

GP 

-1.36 

ZAL 

41.35 

Planetocentric  conic 

C3 

25.933  VHL 

5.092 

OLA 

33.16 

RAL 

33.30 

flight  time  210.00 
DISTANCE  581.860 

GAL  7.57  AZL  86.60  HCA  265.35  SMA  127.50 
GAP  8.12  AZP  90.28  TAL  146.99  TAP  52.35 
ZAP  157.90  ETS  357.86  ZAE  124.34  ETE  179.70 


ARRIVAL  CATE  JUL  10  1969 


ECC  .20245  INC  3.4050  vi  30.251 
RCA  lOr.69  APO  153.31  V2  34.825 
ZAC  102.02  ETC  166.97  ClP-157.94 


RAO  6568.0  VEL  12.137  PTH  2,18  VHP  5.844  OPA  -1.18  RAP  8,69  ECC  1.4268 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

71.98 

23  50  42 

4038.01 

-20.95 

171.17 

267.45 

108.02 

4 29  19 

3161 .06 

-20.93 

105.97 

267.44 

71.98 

23  50  42 

4058.01 

-20.95 

171.17 

267.45 

108.02 

4 29  19 

3261  .06 

-20.93 

105.97 

267.44 

110.00 

5 4 4 42 

2929.63 

-27,03 

91.01 

270.42 

110.00 

3 38  24 

3317.44 

-15.09 

114.71 

264.08 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.69 

24  58  0 

3438.0 

-24.31 

163.72 

63.68 

5 22  0 

2561.1 

-24.30 

98.52 

63.69 

24  58  0 

3438.0 

-24.31 

163.72 

63.68 

5 22  0 

2561  .1 

-24.30 

98.52 

68.24 

6 33  32 

2329.6 

-29.74 

82.87 

58.96 

4 33  42 

2717.4 

-19.09 

107.88 

differential  CORRECTIONS 
TOE  2.8425  TRA  3.8295  TC3-2.3I03  BAU  .8015 

ROE  .3780  RRA  -.0044  RC3  .0811  FAU  .03675 

FOE  2.2911  FRA  3.6011  FC3-1 .2268  BSP  21157 

BOE  2.8675  BRA  3,8295  BC3  2.3117  FSP  -1766 

LAUNCH  DATE  DEC  12  1968 


HIO-COURSE  EXECUTION  ACCURACV 
SCT  6500.4  SCR  433.2  SC3  485 
RRT  .4030  RRF  . 
see  6514.8  R23 
SCI  6502.7  SC2  396.4 


ORBIT  determination  ACCURACV 
ST  3552.1  SR  425.3  SS  1493.9 


HELIOCENTRIC  CONIC 
RL  147,28  LAL  -.00  La  80.04  VL 

RP  108.79  LAP  -3.39  LOP  348.56  VP 

RC  134.153  GL  17.90  GP  -1.30  ZAL 

PLAfCTOCENTRIC  CONIC 
C3  27,641  VHt  5.257  OLA  32.80  RAL 


FLICHT  TINE  212,00 

DISTANCE  587.623 
27.572  gal  7,96  AZL  86.61  MCA 
37,387  GAP  8,60  AZP  90.09  TAL 


34.54  RAO  6568.1  VEL  12.207  PTH 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  Rt  ASC 

72.71 

0 

4 

17 

4039.38 

-20.26 

170.91 

269.62 

107.29 

4 

29 

36 

3191.35 

-20.25 

107.94 

269. 6 J 

72.71 

0 

4 

17 

4039.38 

-20.26 

170.91 

269.62 

107.29 

4 

29 

36 

3191.35 

-20.25 

107.94 

269.61 

110.00 

5 

59 

52 

2913.51 

-27.44 

89.93 

273.08 

110.00 

3 

33 

11 

3365.21 

-13.39 

117.38 

265.64 

’ RTF  . 

.9873 

CRT 

.8984 

CRS  -.8691 

CST 

-.9980 

1 R13  . 

.9873 

LSA 

3871 .2 

MSA  208 . 3 

SSA 

13.0 

i THA 

1.54 

ELI 

3572.6 

EL2  185.7 

alf 

6.16 

1 

ARRIVAL  DATE 

JUL 

12  1969 

268.52 

SMA  1Z7.37 

ECC 

.20778 

INC  3.3930 

VI 

30.251 

146.14 

TAP  54.66  RCA 

100.90 

APO  153.83 

V2 

34.833 

lZ3.ro  CTE  179.65 

ZAC 

103.45 

ETC  166.99 

CLP 

-159.60 

2.19 

VHP  6.123 

OPA 

-.50 

RAP  10.02 

ECC 

1 .4549 

r AZMTH 

INJ  TI>C 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.64 

1 11  36 

34  39.4 

-23.63 

163.51 

63.65 

5 22  47 

2591  .4 

'23.62 

100.53 

63.64 

rU  36 

3439.4 

-23.63 

163.51 

63.63 

5 22  47 

2591.4 

-23.62 

100.53 

68.76 

6 48  26 

2313.5 

-30.07 

81  .73 

58.25 

4 29  16 

2765.2 

-17.49 

110.67 

0 1 FFEREN T I AL 'CORRECTIONS 
TOE  2.8964  TRA  4.0827  TC3-2.1811  BAU  .8065 

ROE  .3949  RRA  .0015  RC3  .0746  FAU  .03234 

FOE  2.1416  FRA  3.5028  FC3-1.0I29  BSP  21389 

BOE  2.9232  BRA  4.0827  BC3  2.1824  FSP  -1630 


MZO-COURSE  EXECUTION  ACCURACV 
SGT  6576.0  SCR  437. i SC3  450.7 

RRT  .4132  RRF  .4074  RTF  .9869 

see  6590.5  R23  -.0021  R15  .9869 

SCI  6578.5  SC2  398.2  THA  1.58 


ST  3534.1  SR  430.4  SS  1429.8 

CRT  .8936  CRS  -.8642  CST  -.9980 

LSA  3830.7  MSA  212*0  SSA  13.0 

ELI  3555.0  El2  192.0  AlF  6.23 


513 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  CEC  12  1968  FlI&HT  TIME  214.00  ARRIVAL  CATE  JUL  J4  1969 

HELIOCENTRIC  CONIC  DISTANCE  593.337 

Rt  147,28  LAL  -.00  LOL  d0,04  VL  ^7.55^  CAL  8.39  A7l  ^6.6?  HCA  ?7l .69  SMA  127,23  ECC  .21355  INC  3.3011  Vj  30.251 

RP  100.77  lap  -3.30  LOP  351  .73  VP  37.330  GAP  9.11  A7P  89.90  TAL  U5.28  TAP  56.97  RCA  100.06  APO  154.40  V2  34.84] 

RC  136. 47j  Gl  17.20  GP  -1.23  7Al  39.24  7AP  161,16  ETS  357.77  7AE  123.12  ETE  179.61  7AC  104.96  ETC  166.99  ClP'161.20 

PLANE TOCEN TR I C CONIC 

C3  29.561  VNt  5.437  CLA  32.43  RAL  35.78  RAO  6563.2  VEL  12-236  PTH  2.21  VHP  6.417  OPA  .21  RAP  11.43  ECC  1.4865 


INCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.49 

0 14  20 

4040.29 

-19.54 

170.60 

271 .83 

63.59 

1 21  40 

34.40 . 3 

-22.93 

163.24 

106.51 

4 29  25 

3223.99 

-19.53 

110.06 

271 .32 

63.58 

5 23  9 

2624.0 

-22.92 

102.70 

73.49 

0 14  20 

4040.29 

-19.54 

170.60 

271 .33 

63.59 

1 21  40 

3440.5 

-22.93 

163.24 

106.51 

4 29  25 

3223.99 

-19.53 

110.06 

271 .32 

63.58 

5 23  9 

2624.0 

-22.92 

102.70 

IlO.OO 

6 14  1 

2901 .22 

-27,74 

39.10 

275.74 

69.17 

7 2 22 

2301 .2 

-30.31 

80.85 

110.00 

3 28  54 

3411  .06 

-11.74 

119.90 

267.23 

57.66 

4 25  45 

2011.1 

-15.92 

113.29 

differential  corrections  mid-course  execution  accuracy  orbit  determination  ACCURACV 


TOE 

2.9460 

TRA 

4.3474 

TC3-2.0514 

6AU 

.3112 

SGT 

6633.9 

SGR 

440.9 

SG3 

413.1 

ST 

3506.3 

SR 

434  .6 

55  1368.2 

ROE 

.4124 

RRA 

.0039 

RC3  .0677 

FAU 

.02347 

RRT 

.4253 

RRT 

.4207 

RTF 

.9365 

CRT 

.8888 

CRS 

-.8592 

CST  -.9981 

FOE 

2.0030 

FRA 

3.4119 

FC3  -.3336 

BSP 

21634 

see 

6653.5 

R23 

-.0005 

R13 

.9365 

L5A 

3782.6 

MSA 

215.7 

S5A  12,9 

BCE 

2.9747 

BRA 

4.3474 

8C3  2.0525 

FSP 

-1515 

SGI 

6641.5 

SG2 

390.9 

THA 

1.62 

Eli 

3527.6 

El2 

198.0 

AlF  6.31 

LAUNCH  DATE  OEC  12  1963  FLIGHT  TIME  216.00  ARRIVAL  CATE  JUL  16  1969 


HELIOCENTRIC  CONIC  DISTANCE  593.995 


RL  147.23 

LAL 

-.00 

La  30.04 

VL  27.532 

GAL  3.35 

ATl  36.63 

HCA 

274,36 

SMA 

127.09 

ECC 

.21982 

INC  3.3691 

VI 

30.251 

RP  103.74 

LAP 

-3.36 

LOP  354.91 

VP  37.373 

GAP  9.64 

ATP  39.71 

TAL 

144.41 

TAP 

59.28 

RCA 

99.15 

APO  155.05 

V2 

34  ,850 

RC  133.775 

GL 

16.49 

GP  -1.13 

TAL  33.19 

TAP  162,71 

ETS  357,69 

TAE 

122.53 

ETE 

179.53 

TAC 

: 106.52 

ETC  166.99 

CLP 

-162.75 

PLANETOCENTRIC  CONIC 

C3  31.726 

VHL 

5.633 

OtA  32.05 

RAL  37.00 

RAO  6563.3 

VEL  12.373 

PTH 

2.23 

VHP 

6.72B 

CPA 

.93 

RAP  12.39 

ECC 

1.5^21 

- 

LNCH  ATMTH 

LNC^T  TIIC 

L-I  TIME 

INJ  LAT 

INJ  LONG 

TNJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 lONZ 

74.33 

0 

24  47 

4040.67 

-13.79 

i7Cr.24 

274.09 

63.56 

1 

32  8 

3440.7 

-22.19 

162.92 

105.67 

4 

23  44 

3259.09 

-13:73 

112.34 

274.03 

63.55 

5 

23  3 

2659.1 

-22.13 

105.03 

74.33 

0 

24  47 

4040.67 

-13.79 

170.24 

274 .09 

63.56 

1 

32  3 

3440.7 

-22.19 

362.92 

■ 

105.67 

4 

23  44 

3259.09 

-13.73 

112.34 

274 .03 

63.55 

5 

23  3 

2659.1 

-22.18 

105  .03 

- 

110.00 

6 

Z7  24 

2891 .39 

-2^.96 

j^.47 

273.42 

69.43 

7 

15  "36 

2291  .9 

-30.49 

80.19 

iio.ao 

3 

2J  J7 

3455V37 

-10.09 

122.33 

263.99 

57.17 

4 

22  53 

2355.9 

-14.35 

115.83 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  CR6IT  DETERMINA TION  ACCURACY 


TOE 

2.9960 

TRA 

4.6237 

TC3-I .9169 

BAU 

.3134 

SOT 

6693.3 

SGR 

443.3 

SG3 

388.5 

ST 

34  74.0 

SR 

438.0 

SS 

1311 .3 

ROE 

.4305 

RRA 

.0179  RC3  .0607 

FAU 

.02439 

RRT 

.4397  RRT 

.4360 

RTF 

.9862 

CRT 

.8341 

CRS 

-.3546 

CST 

-.9982 

FOE 

1 .3731 

FRA 

3.3313 

FC3  -.6793 

BSP 

21951 

SG6 

6703.5 

R23 

.0010 

R13 

.9862 

LSA 

3732.6 

MSA 

219.1 

SSA 

12.7 

BOC 

3.0267 

BRA 

4.6237 

8C3  1.9173 

FSP 

-1409 

SGI 

6696.6 

SC2 

393.4 

THA 

1 .63 

ELI 

3495.6 

El2 

203.4 

alf 

6.38 

LAUNCH  CATE  DEC  12  1968  FLIGHT  TIME  218.00  ARRIVAL  CATE  JUL  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  604.590 

RL  147.28  LAL  -.00  LOL  80._04  VL  27.511  GAL  9.35  A7L  86.64  HCA  278,_04  SMA  126.95  ECC  .22662  INC  3.3570  V|  30.251 

RP  108.71  LAP  r3.32  LOP  358.09  VP  37.367  GAP  10.20  A7P  89.53  TAL  143.54  TAP  61.58  RCA  98.18  APO  155.72  V2  34 .860 

RC  141.067  GL  i5.76  GP  -1.13  7AL  37.14  7AP  164.20  ETS  357.57  7AE  122.08  ETC  179.57  7AC  108.14  ETC  166.96  ClP-I64.24 

PLANE TOCEnTRIC  CONIC 

C3  34.170  VHL  5.846  CLA  3K65  RAL  38.21  RAO  6563.3  VEL  12.472  PTH  2.26  VHP  7.057  CPA  1.67  RAP  14.40  ECC  1.5624 


LNCH  ATMTH 

INCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAY 

INJ  2 LONG 

75.24 

0 35  44 

4040.17 

-13.01 

169.79 

276.59 

63.53 

1 43  4 

3440.2 

-21 .42 

162.52 

104.76 

4 27  24 

3297.01 

-13.00 

114.81 

276.38 

63.52 

5 22  21 

2697.0 

-21  .41 

107.54 

- 

75.24 

0 35  44 

4040.17 

-18.01 

169.79 

276.39 

63.53 

I 43  4 

3440.2 

-21  .42 

162.52 

104.76 

4 27  24 

3297.01 

-18.00 

114.81 

276.38 

63.52 

5 22  21 

2697.0 

-21  .41 

107.54 

- 

no. 00 

6 40  n 

2334 .93 

-28.13 

88.00 

281.13 

69.72 

7 28  16 

2285.0 

-30.62 

79.69 

— 

110.00 

3 22  3 

3500.19 

-8.45 

124.70 

270.76 

56.75 

4 20  28 

2900.2 

-12.76 

1 18.27 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OE TERMINA TION  ACCURACY 


TOE 

3,0463 

TRA 

4.9285 

TC3- 

■1  .7732 

BAU 

.3127 

SGT 

6741.1 

SGR 

445.9 

SG3 

361  .4 

ST 

3438.1 

SR 

440.3 

SS 

1258.9 

ROE 

,4  491 

RRA 

.0286 

RC3 

.0539 

FAU 

.02156 

RRT 

.4559 

RRT 

.4531 

RTF 

.9859 

CRT 

.8794 

CRS 

-.8500 

CST 

-.9982 

FOE 

1.7655 

FRA 

3.2607 

FC3 

-.5462 

BSP 

22186 

SGB  6755.9 

R23 

.0023 

R13 

.9859 

LSA 

3681  .6 

MSA 

222.2 

SSA 

12.6 

eoE 

3.0797 

BRA 

4.9286 

6C3 

1 .7790 

FSP 

-1311 

SCI 

6744.2 

SG2 

396.7 

tha 

1 .73 

Eli 

3459.9 

El2 

208.3 

Alf 

6.45 

LAUNCH  CATE  DEC  12  1963  FLIGHT  TIME  220.00  ARRIVAL  CATE  JUL  20  1969 

HELIOCENTRIC  CCNIC  DISTANCE  610.114 

RL  147.23  LAL  -.00  La  30.04  VL  27.490  CAL  9.39  A7L  36.66  HCA  281 .21  SMA  126.81  ECC  .23402  INC  3.3447  Vi  30  . 25i 

RP  103.63  LAP  -3.23  LOP  1.27  VP  37.361  GAP  10.79  ATP  39.35  TAL  142.63  TAP  63.90  RCA  97.  J4  APO  156.49  V2  34.870 

RC  143.344  Gl  15.07  CP  -1.03  TAL  36.11  TAP  165.64  ETS  357.42  TAE  121.62  ETE  179.57  7AC  109.80  ETC  166.92  ClP-165.68 

PLANE  TOCENTRIC  CCNIC 


C3  36.939 

VHL 

6.073 

OLA  31.24 

RAL  39.40 

P40  6563., 

,4  VEL  12.532 

PTH  2.23 

VHP  7, 

406 

CPA  2.42 

RAP  15. 96 

ECC  J .6079 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.21 

0 

47  15 

4033.51 

-17.20 

169.24 

273.72 

63.51 

1 54 

34 

34  38 . 5 

-^.62 

162,01 

103.79 

4 

25  21 

3333 .02 

-17.19 

117.49 

273.71 

63.50 

5 20 

59 

2738.0 

-20. 6J 

1 10.26 

76.21 

0 

47  15 

4033,51 

-17.20 

169.24 

273.72 

63.51 

1 54 

34 

3438.5 

-20.62 

162.01 

103.79 

4 

25  21 

3338.02 

-17.19 

117.49 

276.71 

63.50 

5 20 

59 

2738.0 

-20.61 

110.26 

110.00 

6 

52  23 

2880.18 

-23.24 

37.67 

233.36 

69.83 

7 40 

29 

2280.2 

-30.71 

79.34 

110.00 

3 

19  18 

3544.35 

-6.79 

127.05 

272.53 

56.42 

4 18 

22 

2944.3 

-II  .16 

120.68 

JIFFERENTIAL  CORRECTICNS 

MID' 

-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE  3.0992 

TRA 

5.2486 

TC3-J .6369  BAU  .3037 

SOT  6731 .4  SCR 

447.4  SC3 

336.6 

ST  3399.1 

SR  441  .6 

SS  1210.9 

RCE  .4632 

RRA 

.0411 

RC3  .0474 

FAU  .01345 

RRT 

.4737  RRT 

.4715  RTF 

.9857 

CRT  .8748 

CRS  -.8458 

CST  -.9983 

FOE  1.6641 

FRA 

3.1994 

FC3  -.4324 

BSP  22338 

SGB  6796.2  R23 

.0034  R13 

.9857 

LSA  3628.3 

MSA  224 .8 

SSA  12.4 

60E  3.1344 

BRA 

5.2488 

8C3  1.6376 

FSP  -1221 

SGI 

6734.8  SG2 

393.8  THA 

1 .80 

ELI  3421.1 

EL2  212.6 

AlF  6.51 

514 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


launch  cate  CEC  13  1968 


Flight  time  tg.oo 


AffffivAL  CATE  FEE  Zl  1969 


heliocentric  conic 

»L  IA7.^6  LAL  -.DO  LCV 

RP  107. A8  LAP  2.47  lOP  122.97 

RC  75.571  Cl  3.71  GP  .35 

PlAnCTOCENTRIC  conic 


DISTANCE  134,707 

81.05  VL  17.313  cal  22.68  A7l  86.31  hCA  41.98  SNA  88.32  ECC  .72656  INC  3.6889  VI  50.25a 

VP  31  .094  GAP  -45.26  A7P  87.26  TAl  170.63  TAP  212.60  «CA  24.15  APO  152. A9  V2  35  .256 

7Al  64.45  7AP  31.23  ET5  179.86  7AE  137.55  ETE  188.48  7AC  69.44  ETC  164.21  ClP  51.23 


C3  252.930 

VHL 

15, 

.904 

ClA  9.97 

RAl  13.91 

RAC  6571 .5 

LNCH  A7MTH 

LNCH  ' 

TIME 

l-i  time 

INJ  LAT 

INJ  LCNC 

90.00 

5 

33 

46 

3081  .47 

-27.41 

102.32 

90.00 

20 

3 

41 

5096.72 

24.54 

226.10 

100.00 

7 

0 

2 

2803.24 

-29.07 

82.10 

100.00 

21 

20 

6 

4850.18 

26.16 

207.50 

no. 00 

8 

19 

28 

2554.67 

-33.54 

63.88 

110.00 

2Z 

17 

9 

4671 .52 

30.50 

192.57 

CIFFEPENTIAl  Ca?ffECTIONS 


VEL  19.345  PTH 
INJ  RT  A5C  INJ 
280.61 
270.88 
280.85 
270.41 
281 .51 
269.04 

HIC'COURSE  EXECUTION  ACCURACY 


3.10  VHP  25.790 
ATHTH  INJ  TIME 


CPA  -12.72  RAP  337.22  ECC  5.1626 
PO  CST  TIM  INJ  2 LAT  INJ  2 long 


82.61 

6 

25 

8 

2481  .5 

-28.15 

95.73 

75.42 

21 

28 

38 

4496.7 

22.30 

218.15 

82.71 

7 

46 

46 

2203.2 

-29.77 

73.37 

75.00 

22 

40 

56 

4250.2 

23.84 

199.47 

82.96 

9 

2 

3 

1954.7 

-34.15 

54  .69 

73.75 

23 

35 

1 

4071 .5 

27.97 

184 .29 

ORBIT  ceterhination  accuracv 


TCE  - 

.7541.  TRA-J 

.8936 

TC3 

-.1116 

0AU 

.3804 

SOT 

824.3 

SCR 

450.5 

SC3 

27.3 

ST 

342.2 

SR 

409.2 

S5 

337.8 

RCE' I 

.IZ44  RRA 

.5244 

RC3 

-.0143 

FAU 

.01226 

RRT 

-.0178 

RRF 

.0126 

RTF 

-.6314 

CRT 

.7008 

CRS 

.7844 

CST 

.9905 

Fce 

.3635  FRA 

.6948 

FC3 

-.0420 

BSP 

2420 

SOB 

939.4 

R23 

.0034 

R13 

.6314 

LSA 

590.0 

MSA 

224.2 

S5A 

13.8 

BCE  1 

.3539  BRA  J 

.9648 

0C3 

.1125 

FSP 

-60 

SCI 

824.4 

SC2 

450.4 

tma 

179.20 

ELI 

493.5 

El2 

202.4 

Alf 

52.19 

LAUNCH  CATE  CEC  1 3 1 968 


Flight  time  72. oo 


ARRIVAL  CATE  FEB  23  1969 


heliocentric  conic  distance  140.470 


RL  147.26 

LAC 

-.00 

LOL  81  .05 

VL  18.042 

CAL  21 .68 

A7L  86.34 

HCA  45.23 

SHA  89.86 

ECC  .69919 

INC 

3.6561 

VI 

30.254 

RP  107.48 

LAP 

2.59 

LOP  126.22 

VP  31.507 

CAP  -43.19 

AZP  87.42 

TAL  169.79 

TAP  215.01 

RCA  27.03 

APO 

152.69 

V2 

35.258 

RC  73.439 

CL 

4.03 

CP  .36 

7AL  63.22 

ZAP  29.70 

ETS  180.01 

ZAE  137,80 

ETC  188.98 

ZAC  71.10 

ETC 

164.46 

CLP 

29.70 

PLANE TOCENTRIC  CONIC 

C3  230.854 

VHL 

1 5 , 1 94 

OLA  10.75 

RAL  14.95 

RAO  6571 .3 

VEL  18.766 

PTH  3.06 

VHP  24.802 

CPA  -12. ID 

RAP 

338.86 

ECC 

4.7993 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNC 

90.00 

5 

31  32 

3094.73 

-27.29 

103.27 

281.06 

82.14 

6 23  7 

2494.7 

28.10 

94.70 

90.00 

20 

14  13 

5058.26 

23.86 

223.49 

270.76 

74.28 

21  38  32 

4458.3 

21  .47 

215.63 

100.00 

6 

58  15 

2815.07 

-28.97 

82.96 

281.32 

82.27 

7 45  10 

2215.1 

•29.73 

74  .24 

100.00 

21 

30  12 

4813.16 

25.48 

204.96 

270.25 

73.82 

22  50  25 

4213.2 

23.02 

197.03 

110.00 

8 

18  40 

2563.40 

-33.46 

64.55 

282.02 

82.57 

9 1.  24 

1963.4 

■34.13 

55.37 

110.00 

22 

26  16 

4637.59 

29.82 

190.16 

268.76 

72.47 

23  43  33 

4037.6 

27.14 

182.00 

}ifferential  corrections 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.7638 

TRA* 

1 .9130 

TC3  -.1200 

BAU  .3738 

SCT 

869.0  SCR  ^ 

455.5  SC3 

29.5 

ST  362.8 

SR 

414.0 

SS 

354.2 

ROC- I .0870 

RRA 

.5017 

RC3  -.0161 

FAU  .01234 

RRT  - 

.0140  RRT 

.0104  RTF  - 

.6503 

CRT  .7015 

CRS 

.7856 

CST 

.9905 

FOE  .3788 

FRA 

.7212 

FC3  -.0463 

BSP  2355 

see 

981 .2  R23 

.0021  R] 3 

.6503 

LSA  612.5 

MSA 

230.4 

SSA 

14.0 

BOE  I . 3285 

BRA 

I .9777 

BC3  .1211 

FSP  -63 

SCI 

869.0  SC2 

455.4  THA  179.42 

Eli  508.6 

EL2 

210.4 

Alf 

50.54 

LAUNCH  CATE  DEC  13  1968 


Flight  time  74. oo 


ARRIVAL  CATE  FEB  25  1969 


heliocentric  conic 

RL  147.26  LAL  -.00  LOL  81 .05  VL  18.723 

RP  107.48  LAP  2.71  LOP  129.47  VP  31.905 

RC  71.328  GL  4,38  CP  .37  7AL  62.04 

PLANE TOCENTRIC  CONIC 


distance  146.336 

gal  20.73  A7L  86.37  HCA  48.47  SHA  91.41  ECC  .67218  INC  3.6267  VI  30.254 

GAP  -41.23  A7P  87.59  TAL  168.96  TAP  217.43  RCA  29.97  APO  152.85 

7AP  28.19  ETS  180.18  7AE  1 38 . 1 3 ETE  189.51  7AC 


V2  35.259 
72.78  ETC  164.70  CLP  28.19 


C3  210.813 

VHL  14 

.519 

CLA  11.53 

RAL  15.94 

RAO  6571 .2 

VEL  18.224 

LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

5 29 

5 

3107.19 

-27.17 

104.17 

281.39 

90.00 

20  24 

33 

5019.29 

23.12 

220.88 

270.57 

100.00 

6 56 

15 

2826.06 

-28.86 

83.77 

281 .66 

100.00 

21  40 

4 

4775.66 

24.75 

202.42 

270.02 

110.00 

8 17 

41 

2571  .26 

-33.39 

65.16 

282.40 

110.00 

22  35 

8 

4603.22 

29.10 

187.75 

268.43 

differential  CORRECTIONS 
TOE  -.7654  TRA-I.i 
RCE' 1.0496  RRA  .4 
FOE  .3936  FRA 
BOE  1.2991  6RA  1.9825  BC3 


PTH  3.02  VHP  23.848 
INJ  A7MTH  INJ  TIME 
81.71  6 20  52 

73.17  21  48  13 

81  .86  7 43  21 

72.67  22  59  40 

82.22  9 0 32 

71.21  23  51  51 

MIO-COURSC  EXECUTION  ACCURACV 


CPA  -11  .45  RAP  340.51 
PO  CST  TIM  INJ  2 LAT 


2507.2 

4419.3 
2226.1 
4175.7 
1971  .3 
4003.2 


-28.04 
20.59 
-29.69 
22.14 
-34 .11 
26.25 


ECC  4.4694 
INJ  2 LONG 
95.61 
213.1 1 
75.06 
194.59 
55.99 
179.72 


ORBIT  DETERMINATION  ACCURACV 


TC3 

-.1272 

BAU 

.3621 

SCT 

909.9 

SCR 

459.9 

SC3 

32.0 

ST 

381  .3 

SR 

418.2 

SS 

370.3 

RC3 

-.0180 

FAU 

.01247 

RRT 

-.0119 

RRT 

.0085 

RTF 

-.6689 

CRT 

.7003 

CRS 

.7865 

CST 

.9902 

FC3 

-.0512 

BSP 

2494 

see 

10J9.5 

R23 

.0022  R13 

.6689 

LSA 

633.6 

MSA 

236.2 

SSA 

14.3 

BC3 

.1285 

FSP 

-70 

SCI 

910.0 

SC2 

459.8 

THA 

179.54 

ELI 

522.3 

EL2 

217.9 

alf 

48.76 

LAUNCH  DATE  DEC  13  1968 


flight  TIME  re. 00 


arrival  CATE  FEB  27  1969 


heliocentric  conic  distance  152.300 


RL 

147.26 

LAL 

-.00 

LOL 

81  .05 

VL 

19.362 

GAL 

19.82 

AZt 

86.40  HCA 

51.72 

SMA  92.97 

ECC 

.64563 

INC 

3.6002 

VI 

30.254 

RP 

107.48 

LAP 

2.83 

LOP 

132.72 

VP 

32.281 

GAP 

-59.36 

AZP 

87.77 

TAL 

168.14 

TAP  219.86 

RCA 

32.94 

APO 

152.99 

V2 

35.259 

RC 

69.241 

CL 

4.73 

GP 

.38 

ZAL 

60.92 

ZAP 

26.70 

ETS 

180.35 

ZAE 

138.57 

ETE  190.08 

ZAC 

74  ,48 

ETC 

1 64 . 92 

CLP 

26.70 

planetocentric  conic 

C3 

192.602 

VHL 

13.878 

OLA 

12.29 

RAL 

16.87 

RAO 

6571  .0 

VEL 

17.718 

PTH 

2.98 

VHP  22.927 

OPA 

-10.79 

RAP 

342.17 

ECC 

4.1697 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 26  26 

3118.89 

-27.06 

105.00 

281.61 

81 .31 

6 18 

25 

2518.9 

'27.98 

96.46 

90.00 

20  34  41 

4979.77 

22.31 

218.26 

270.32 

72.10 

21  57 

41 

4379.8 

19.66 

210.59 

100.00 

6 54  4 

2836.26 

-28.76 

84.51 

2S1.90 

81.48 

7 41 

20 

2236.3 

'29.64 

75  .81 

100.00 

21  49  44 

4737.63 

23.95 

199.87 

269.74 

71.56 

23  8 

42 

4J37.6 

21  .21 

1 92 . 1 5 

110.00 

8 16  31 

2578.28 

-33.33 

65.69 

282.68 

81 .91 

8 59 

29 

1978.3 

-34.08 

56.53 

110.00 

22  43  47 

4568.38 

28.31 

185.34 

268.05 

69.99 

23  59 

55 

3968.4 

25.32 

177.44 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7678 

TRA-1 .9346 

TC3  -.1345 

BAU  .3501 

SCT 

952.9  SCR 

463.5  SC3 

34.6 

ST  400.9 

SR 

421  .9 

SS 

386.8 

ROE-1 .0123 

RRA  .4558 

RC3  -.0201 

FAU  .01263 

RRT 

-.0094  RRF 

.0063  RTF 

.6867 

CRT  .6995 

CRS 

.7876 

CST 

.9899 

FOE  .4089 

FRA  .7733 

FC3  -.0568 

BSP  2628 

see 

1059.6  R23 

.0022  PI  3 

.6867 

LSA  655.6 

MSA 

241.7 

SSA 

14.5 

BOE  1 .2706 

BRA  1.9876 

6C3  .1360 

FSP  -76 

SCI 

952.9  SC2 

463.5  THA  179.66 

ELI  536.7 

EL2 

225.2 

alf 

47.09 

515 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1960-69) 


UAliNCH  CATE  CEC  13  FuIGHT  TJNE  78,00  ARRIVAL  CATE  MAR  J 1969 

HELIOCENTRIC  CONIC  DISTANCE  156.355 

Rl  147.26  LAl  '.00  lOl  61.05  VL  19.959  CAL  16.95  A7L  66.42  HCA  54.97  SMA  94.52  €CC  .61964  InC  3.5760  VI  30.254 

RP  107.46  LAP  2.93  LOP  135.9?  VP  32.643  CAP  -37.59  ATP  67.95  TAL  167.34  TAP  222.31  RCA  35.95  APO  153.09  V2  35.256 

RC  67.164  CL  5.09  CP  .39  ?AL  59.65  7AP  25.23  ETS  160.53  TAl  139.11  ETC  190.66  7AC  76.19  ETC  165.14  ClP  25.23 

PlANETOCEnTRIC  CONIC 

C3  176.036  VML  13.266  CLA  13.04  RAL  17.76  RAO  6570.9  VEL  17,244  PTH  2.94  VHP  22.037  OPA  -10.11  RAP  343.64  ECC  3.6971 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 23  33 

3129.65 

-26.94 

105.76 

261 .71 

60.93 

6 

15  43 

2529.9 

-27.92 

97.25 

90.00 

20  44  36 

4939.65 

21.45 

215.63 

270.02 

7l  .06 

22 

6 56 

4339.7 

16.67 

206.07 

100.00 

6 51  40 

2645.69 

-26.66 

65.19 

262.02 

61.13 

7 

39  5 

2245.7 

-29.59 

76.51 

100.00 

21  59  12 

4699.05 

23.10 

197.32 

269.40 

70,46 

23 

17  31 

4099.0 

20.22 

169.71 

no. DO 

6 15  9 

2564.47 

-33.27 

66.17 

262.63 

61.63 

6 

56  13 

1964.5 

-34.06 

57.02 

110.00 

22  52  13 

4533.03 

27.46 

162.94 

267.61 

^.79 

24 

7 46 

3933-0 

24.33 

175.17 

OIFFERENTIAl  CORRECTIONS  MI C-COU?SE  EXECUTION  ACCURACY  ORBIT  CETERMINA TION  ACCURACY 


TOE 

-.7664 

TRA-1 .9425 

TC3 

-.1412  BAU 

.3365 

SOT 

996.0 

SOR 

466.5 

SC3 

37.4 

ST 

420.7 

SR 

425.0 

SS 

403.7 

ROE 

-.9751 

RRA  .4329 

RC3 

-.0224  FAU 

.01262 

RRT 

-.0070 

RRT 

.0036 

RTF 

-.7040 

CRT 

.6965 

CRS 

.7667 

CST 

.9695 

FOE 

.4245 

FRA  . 7999 

FC3 

-.0630  BSP 

2620 

SOB 

1099.6 

R23 

.0025 

R13 

.7040 

LSA 

677.8 

MSA 

246.6 

SSA 

M.6 

BOE 

1 .2415 

BRA  1.9902 

0C3 

.1430  FSP 

-64 

SOI 

996.0 

S02 

466.5 

THA 

179. Z6 

ELI 

551  .1 

EL2 

232.2 

AlF 

45.42 

LAUNCH 

DATE  1 

DEC  13  1966 

flight 

TIME 

60.00 

arrival 

DATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC  DISTANCE  164.495 

RL  147.26  LAL  -.00  La  61 .05  VL  20.519  CAL  16,12  A/L  66.45  HCA  56.22  SMA  96.07  ECC  .59429  INC  3.5536  Vj  30.254 

RP  107.46  LAP  3.02  LOP  139.22  VP  32,966  CAP  -35.91  ATP  66.13  TAL  166.56  TAP  224.76  RCA  36.96  APO  153.2  7 V2  35.25  7 

RC  65.159  CL  5.47  CP  .41  TAL  56.64  TAP  23.76  ETS  160.73  TAC  139.76  ETE  191.32  7AC  77.93  ETC  165.34  ClP  23.76 

PLANETOCENTRIC  CONIC 

C3  160.957  VHL  12.667  OlA  13.76  RAL  16.59  PAD  6570.7  VEL  16.601  PTH  2.90  VHP  21.177  OPA  -9.42  RAP  345.52  ECC  3.6469 
LNCH  ATMTH  LNCH  time  L-I  time  INJ  LAT  INJ  LONO  INJ  RT  A$C  INJ  ATMTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

90.00  5 20  26  3140.14  -26.63  106.52  261.70  60.56  6 12  46  2540.1  -27.66  96.00 

90.00  20  54  24  4696.90  20.53  213.00  269.67  70.05  22  16  3 4296.9  17.62  205.53 

100.00  6 49  2 2654.39  -26.57  65.62  262.03  60.61  7 36  36  2254.4  -29.54  77.15 

100.00  22  6 29  4659.66  22.16  194.77  269.02  69.43  23  26  9 4059.9  19.16  167.26 

u6700  6 13  34  2569.67  -33.21  66.56  262.67  6r.40  6 56  44  198979  -34.04  57.44 

110.00  23  0 26  4497.17  26.55  160.54  267.13  67.64  24  J5  23  3697.2  23.29  172.91 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7716  TRA-1.9521  TC3  -.1484  BAU  .3236  SCT  1042.7  SCR  466.6  SC3  40.5  ST  442.4  SR  427.5  S5  421  .2 

ROE  -.9361  RRA  .4100  RC3  -.0246  FAU  .01302  WT  -.0034  RRF  .0007  RTF  -.7204  CRT  .6964  CRS  .7900  CST  .9693 

FOE  .4410  fra  .6273  FC3  -.0700  BSP  2956  SCO  1143.2  R23  .0024  R13  .7204  LSA  701.6  MSA  251  .4  SSA  14. 6 

BOe  1.2147  BRA  1.9947  BC3  -1505  FSP  -92  SCI  1042.7  SC2  466.6  THA  179.69  ElI  567.0  El2  236.7  AlF  43.59 


LAUNCH  DATE  DEC  13  1966  FLIGHT  TIME  82.00  ARRIVAL  CATE  MAR  5 1969 

heliocentric  CONIC  DISTANCE  170.714 

RL  147.26  LAL  -.00  La  61.05  VL  21  .044  GAL  17.33  ATL  66.47  HCA  61.46  SMA  97.61  ECC  .56961  INC  3.5327  VI  30.T54 

RP  107.49  LAP  3.10  lOP  M2. 47  VP  33.313  CAP  -34.29  ATP  66.31  TAL  165.60  TAP  227.27  RCA  42.01  APO  153.22  V2  35.254 

RC  63.173  CL  5.66  CP  .42  TAl  57.69  TAP  22.35  £TS  160.94  TAE  140.52  ETE  192.01  TAC  79.66  ETC  165.52  CLP  TT.34 

PLANETOCENTRIC  CONIC 

C3  147.220  VHL  12.133  CLA  14.50  RAL  19.37  RAO  6570.6  VEL  16.367  PTH  2.66  VHP  20.345  OPA  -6.7l  RAP  347.21  ECC  3.4229 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONO 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

5 17  3 

3149.76 

-26.72 

107,20 

261.56 

60,26 

6 9 33 

2549.6 

-27.79 

96.70 

90.00 

21  4 1 

4657.46 

19.54 

210.36 

269.27 

69.09 

22  24  56 

4257.5 

16.52 

202.99 

- 

100.00 

6 46  to 

2662.40 

-26.46 

66.40 

261.92 

60.52 

7 33  52 

2262.4 

-29.50 

77.74 

100.00 

22  17  35 

4620.10 

21 .21 

192.22 

266.56 

66.43 

23  34  35 

4020.1 

16.09 

164  .61 

_ 

110.00 

6 11  47 

2594.50 

-33.16 

66.93 

262.60 

61 .19 

6 55  2 

1994.5 

-34 .02 

57.60 

IIO.CHJ 

23  6 27 

4460.77 

25.59 

176,16 

266,60 

66.52 

24  22  46 

3660.6 

22.19 

170.65 

differential  CCffRECTIOJS  MID-COURSE  EXECUTION  ACOWACV  ORBIT  DETERMINATION  ACCURACY 


TDE  -.7732 

TRA-1 .9564 

TC3 

-.1546  BAU 

.3095 

SOT 

1069.5  SCR 

470.3 

SC3 

43.6 

ST 

464.3 

SR 

429.3 

SS 

439.2 

ROE  '.9012 

RRA  . 3672 

RC3 

-.0274  FAU 

.01326 

RRT 

-.0000  RRT 

-.0027 

RTF 

-.7363 

CRT 

.6962 

CRS 

.7915 

CST 

.9890 

FOE  .4579 

FRA  .6551 

FC3 

-.0760  BSP 

3149 

SOB 

1166.7  R23 

.0027 

R13 

.7363 

LSA 

726.2 

MSA 

255.5 

SSA 

15.0 

BOE  1.1675 

BRA  1.9963 

BC3 

.1572  FSP 

-102 

SOI 

1069.5  SC2 

47D.3 

THA 

160.00 

ELI 

563.1 

El2 

244.7 

ALF 

41  .60 

LAUNCH  DATE  DEC  13  1966 

flight  time 

64.00 

ARRIVAL 

DATE 

MAR 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  177,005 

RL  147.26  LAL  -.00  La  61 .05  VL  21.535  CAL  16.57  ATL  66.49  Ha  64.71  SMA  99. M ECC  .54566  INC  3.5131  Vi  30.254 

RP  107.50  LAP  3.16  LOP  M5.72  VP  33.622  CAP  -32.76  ATP  66.50  TAL  165.07  TAP  229.76  RCA  45.04  APO  153.24  V2  35.251 

RC  61.231  CL  6.26  CP  .44  TAL  57.00  TAP  20.92  ETS  161.17  TAE  141.39  ETE  192.75  TAC  61.44  ETC  165.70  CLP  20.92 

PLANETOCENTRIC  CONIC 

C3  134. 7CW  V^C  11.606  OLA  15.22  RAL  20.10  RAO  6570,4  VEL  16.001  PTH  2.62  VHP  19.539  CPA  -7.96  RAP  346.90  ECC  3.2166 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  iNJ  ATMTH  iNJ  TIME  PC  CST  TIM  iNJ  2 lAT  INJ  2 LONG 

90.00  51325  3156.66  -26.61  107.64  261.35  79.95  663  2556.9  -27.73  99.36 

90.00  21  13  26  4615.37  16.50  207.72  266.62  66.17  22  33  44  4215.4  15.37  200.43 

100.00  6 43  3 2669.76  -26.40  66.93  281.70  60.25  7 30  53  2269.6  -29.45  76.29 

100.00  22  26  31  4579.66  20.16  189.66  266.09  67.46  23  42  5l  3979.7  16.95  162.36 

110.00  6 9 47  2596,41  -33.12  67.23  262-61  61.02  6 53  5 1998.4  -34.01  56.10 

110.00  23  16  17  4423.62  24.56  175.77  266.02  65.45  24  30  0 3623.6  21 .04  166.40 

differential  ccrrections  nid-coorse  execution  ACCURACV  orbit  determination  ACCORACT 

TOE  -.7746  TRA-1,9633  TC3  -.1606  BAU  .2947  SOT  1137.6  SCR  471.1  SC3  47.3  ST  467.1  SR  430.5  SS  457.6 

ROE  -.6647  RRA  .3647  RC3  -.0303  FAU  .01353  RRT  .0039  -.0065  RTF  -.7515  CRT  .6963  CRS  .7932  CST  .9667 

FOE  .4755  fra  .6636  FC3  -.0670  BSP  3355  SC6  1231 .5  R23  -.0030  R13  -.7515  LSA  751 .6  MSA  259.1  SSA  15. 1 

BOE  1. 1610  BRA  1.9969  0C3  .1636  FSP  -112  SOI  1137.9  SC2  471  .1  THA  .11  ELI  600-0  El2  250.2  AlF  39.96 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968*69  > 


LAUNCH  CATC  OCC  13  1968  FLIGHT  TIHC  86.00  ARRIVAL  CATE  MAR  9 1969 

heliocentric  CONIC  DISTANCE  183.365 

RL  U7.26  LAL  '.00  La  81.05  VL  ?1  .995  CAL  15.83  A7L  86.51  HCA  67.96  SHA  100.65  ECC  .52251  INC  3.4944  VI  30.254 

RP  107.51  LAP  3.24  LOP  148.98  VP  33.915  CAP  -31 .28  A7P  88.69  TAl  164.35  TAP  232.31  RCA  48.06  APO  153.23  V2  35.248 

RC  59.338  GL  6.67  OP  .46  7Al  56.16  7AP  19.51  ETS  181  .42  7AE  142.39  ETC  193.56  7AC  83.21  ETC  165.85  ClP  19.50 

PLANETOCENTRIC  CONIC 

C3  123.286  VHL  11.103  ClA  15.93  RAL  20.78  RAD  6570.3  VEL  15.640  PTH  2.78  VHP  18.760  OPA  '7.24  RAP  350.59  ECC  3.0290 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 9 29 

3167.44 

-26.51 

108.45 

281 .01 

79.66 

6 2 16 

2567.4 

-27,67 

99.98 

90.00 

21  22  47 

4772.54 

17.39 

205.06 

268.32 

67.30 

22  42  20 

4172.5 

14.17 

197.87 

100.00 

6 39  40 

2876.59 

-28.32 

87.42 

281.38 

80.01 

7 27  37 

2276.6 

-29.41 

78.79 

100.00 

22  35  17 

4538.61 

19.08 

187.10 

267.56 

66.55 

23  50  56 

3938.6 

15.75 

179.90 

110.00 

8 7 33 

2601 .65 

-33.09 

67.48 

282.31 

80.88 

8 50  54 

2001.6 

-33.99 

58.35 

110.00 

23  23  54 

4386.32 

23.48 

173.40 

265.40 

64.41 

24  37  0 

3786 . 3 

19.84 

1 66 . 1 5 

OIFFERCNTIAL  CORRECTIONS  MID'COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7795  TRA-1.9697  TC3  '.1673  BAU  .2811  3CT  1J90.4  SCR  47j  .2  SC3  51.2  ST  512.3  SR  431.1  SS  477.4 

ROE  -.82_85  RRA  .3424  RC3  -.0332  FAU  .01382  RR7  .0092  RRF  -.0111  RTF  -.7657  CRT  .6996  CRS  .7952  CST  .9886 

FOE  .4945  FRA  .9132  FC3  -.0971  BSP  3498  SC6  i2B0.2  R23  -.0028  R13  -.7657  LSA  779.3  MSA  261.9  5SA  15.3 

BOE  1.1375  BRA  1.9992  BC3  .1705  FSP  -122  SCI  1190.4  SG2  471.1  THA  .25  ELI  619.1  El2  254.9  AlF  38.03 

launch  date  dec  13  1968  FLIGHT  TIME  88.00  ARRIVAL  OATE  MAR  II  1969 

HELIOCENTRIC  CONIC  OISTANCE  189.786 

RL  147.26  LAL  -.00  La  81.05  VL  22.426  CAL  15.13  A2l  86.52  HCA  7]  .20  SMA  102.13  ECC  .50014  INC  3.4767  VI  30.254 

RP  107.52  LAP  3.29  LOP  152-23  VP  34.191  CAP  -29.87  A7F  88.88  TAL  163.67  TAP  234.87  RCA  51.05  APO  153.21  V2  35.243 

RC  57.501  CL  7.10  CP  .48  2AL  55-38  2AP  18.11  ETS  181.69  7AE  143.51  ETE  194.44  ZAC  84.99  ETC  166.00  CLP  18.10 

PLANE TOCENTRI C CONIC 


C3  112.877 

VHL  10.624 

OLA  16.64 

RAL  21 .40 

RAO  6570.1 

VEL  15.304 

PTH  2.74 

VHP  18.006 

OPA  -6.50 

RAP  352.29 

ECC  2.8577 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 5 15 

3175.59 

-26.41 

109.03 

280.56 

79.39 

5 58  n 

2575.6 

-27.61 

100.56 

90.00 

21  31  59 

4728.96 

16.23 

202.39 

267.77 

66.47 

22  50  48 

4129.0 

12.91 

195.29 

100.00 

6 36  1 

2BS2.90 

-28.24 

87.88 

2B0.94 

79.78 

7 24  4 

2282.9 

'29.37 

79.25 

100.00 

22  43  54 

4496.88 

17.93 

184.54 

266.98 

65.68 

23  58  51 

3896.9 

14.50 

177,43 

110.00 

8 5 4 

2604.26 

-33.06 

67.67 

2Bt.90 

80.76 

8 48  28 

2004.3 

-33.98 

58.56 

110.00 

23  31  20 

4348.29 

22.34 

171 .03 

264.74 

63.43 

24  43  49 

3748.3 

18.60 

163.90 

DIFFERENTIAL  CORRECTIONS  MIO-CCORSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  -.7820  TRA-1.9720  TC3  -.1723  BAU  .2658  SCT  1242.6  SCR  470.4  SC3  55.5  ST  537.5  SR  430.9  SS  497.6 

ROE  -.7927  RRA  .3205  RC3  -.0364  FAU  .01416  RRT  .0144  RRF  -.0162  RTF  -.7795  CRT  .7008  CRS  .7973  CST  ,9884 

FOE  .5141  FRA  .9434  FC3  -.1086  BSP  3706  SOB  1328.6  R23  -.0031  R13  -.7795  LSA  807.5  MSA  264.2  SSA  15.4 

BOE  1.1135  BRA  1.9979  BC3  .1761  FSP  -134  SCI  1242.6  SC2  470.4  THA  .36  ELI  638.4  EL2  258.8  AlF  36.18 

launch  OATE  DEC  13  1968  FLIGHT  TIME  90.00  ARRIVAL  CATE  MAR  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  196.262 

RL  147.26  LAL  -.00  La  81  .05  VL  22.830  GAL  14.46  A7L  86.54  HCA  74.45  SMA  103.58  ECC  .47859  INC  3.4596  VI  30.254 

RP  107.54  LAP  3.33  LOP  155.48  VP  34.452  GAP  -28.52  A7P  89.07  TAL  163.01  TAP  237.46  RCA  54.01  APO  153.16  V2  35.238 

RC  55.726  GL  7.54  GP  .50  7Al  54.66  ZAP  16.71  ETS  182.01  7AE  144.77  ETE  195.42  7AC  86.78  ETC  166.12  CLP  16. 7l 

PLANETOCENTRIC  CONIC 

C3  103.384  VHL  10.168  OlA  17.33  RAL  21.97  RAO  6570.0  VEL  14.991  PTH  2.70  VHP  17.276  OPA  -5.74  RAP  353.98  ECC  2.7014 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 UAT  INJ  2 LONG 

90.00  5 0 42  3183.40  -26.31  109.58  280.00  79.13  5 53  46  2583.4  -27.54  101.13 

90-00  2141  4 4684.63  15.00  199.71  267.18  65.70  2259  8 4084.6  U.60  192,69 

100.00  6 32  4 2888.77  -28.17  88.30  280.40  79.57  7 20  1 3 2288.8  -29.32  79.68 

100.00  22  52  23  4454,49  16.72  181.97  266.36  64.86  24  6 38  3854.5  13.20  174.95 

110.00  8 2 21  2606.30  -33,04  67.83  281.38  80-68  84547  2006.3  -33.97  58.72 

110.00  23  38  36  4309.73  21.15  168.68  264.04  62.50  24  50  25  3709.7  17.30  161.67 

differential  corrections  mid-course  execution  accuracy  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7850  TRA-1.9730  TC3  -.1767  BAU  -2503  SCT  1296.6  SCR  468.9  SC3  60.1  ST  563.8  SR  430.1  SS  518.6 

ROE  -.7574  RRA  .2990  RC3  -.0398  FAU  .01454  RRT  ,0203  RRF  -.0216  RTF  -.7927  CRT  .7024  CRS  .7997  CST  .9882 

FOE  .5350  FRA  .9746  FC3  -.1217  BSP  3913  SC6  1378.8  R23  -.0033  RI3  -.7927  LSA  837.2  MSA  265.9  SSA  15.5 

BOE  1.0909  BRA  1.9955  BC3  .1811  FSP  -147  SCI  1296.7  SC2  468.8  THA  .48  ELI  659.0  El2  261.9  AlF  34.34 

LAUNCH  DATE  DEC  13  1 968  FLIGHT  TIME  92.00  ARRIVAL  CATE  MAR  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  202.790 

RL  147.26  LAL  -.00  La  81.05  VL  23.208  CAL  13.81  A7L  86.56  HCA  77.69  SMA  j05.01  ECC  .45787  INC  3.4431  VI  30.254 

RP  107.56  LAP  3.36  LOP  158.72  VP  34.698  GAP  -27.22  ATP  89.27  TAL  162-39  TAP  240-08  RCA  56.93  APO  153.09  V2  35.232 

RC  54.021  CL  7.99  GP  .52  7Al  54 .00  ZAP  15.32  ETS  182.36  7AE  146.16  ETE  196.50  ZAC  88.57  ETC  166.24  ClP  15.32 

PLANETOCENTRIC  CONIC 

C3  94.726  VHL  9.733  OLA  18.02  RAL  22.48  RAO  6569.8  VEt  14.699  PTH  2.66  VHP  16.569  OPA  -4.97  RAP  355.68  ECC  2.5589 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 55  49 

3190.98 

-26.21 

110.11 

279.34 

78.88 

5 49 

0 

2591  .0 

-27.48 

lOl .67 

90.00 

21  50  3 

4639.53 

13.72 

197.02 

266.56 

64.99 

23  7 

23 

4039.5 

10.24 

190.07 

100.00 

6 27  49 

2894,30 

-2B.iO 

88.69 

279.75 

79.37 

7 16 

3 

2294.3 

-29.28 

80.09 

100.00 

23  0 44 

4411.45 

15.46 

179.40 

265.70 

64.09 

24  14 

16 

3811.4 

11.85 

172.47 

110.00 

7 59  23 

2607.85 

-33.02 

67,95 

280.76 

80.61 

a 42 

50 

2007.8 

-33.96 

58.84 

110.00 

23  45  40 

4270.67 

19.90 

166.33 

263.31 

61.62 

24  56 

51 

3670.7 

15.96 

159.43 

UFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7883 

TRA-1 .9721 

TC3  -.1801 

BAU  .2346 

SCT 

1352.3  SCR 

466.6  SG3 

65.1 

ST  591.3 

5R  428.6 

SS 

540.6 

ROE  -.7227 

RRA  .2778 

RC3  -.0433 

FAU  .01496 

RRT 

.0269  RRF 

-.0282  RTF  - 

.8052 

CRT  .7047 

CRS  .8024 

CST 

.9880 

FOE  .5571 

FRA  1.0070 

FC3  -.1367 

BSP  4131 

SCB 

1430.5  R23 

-.0036  R13  - 

.8052 

LSA  868.4 

MSA  266.8 

SSA 

15.7 

BOE  1 .0694 

BRA  1.9916 

BC3  .1852 

FSP  -161 

SCI 

1352.3  SC2 

466,4  THA 

.60 

ELI  680.8 

EL2  264.1 

ALF 

32.54 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  OEC  13  1968 


Flight  time  9a.oo 


arrival  cate  mar  17  1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  ' IOT',58  lap  3.38  LOP  161.97 

RC  52.393  OL  8.46  CP  .55 

PlANETOCENTRIC  CONIC 
C3  86.831  VHL  9.318  DLA  18.69  Wl 


01 STANCE  209.362 

VL  23.561  CAL  13.19  A2t  86.57  HCA  80.93  SMA  106.40 
VP  34.929  CAP  -25.97  A7P  89.46  TAL  161.80  TAP  242.73 
7AL  53.40  7AP  13.94  ETS  182.78  7AE  147.69  ETE  197.72 


ECC  .43798  INC  3.4269  VI  30.254 
RCA  59.80  APO  153.01  V2  35.226 
ZAC  90.36  ETC  166.33  CLP  13.93 


22.94  RAO  6569.7  VEL  14.428  PTH  2.62  VHP  15.884  OPA  -4.19  RAP  357.37  ECC  2.4290 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 50  34 

3198,43 

-26.11 

110,63 

278.58 

78.64 

5 43  53 

2598.4 

-27.42 

102.21 

90.00 

21  58  57 

4593.67 

12.38 

194.31 

265.89 

64,33 

23  15  31 

3993.7 

8.83 

187.44 

100.00 

6 23  15 

2899.56 

-28.04 

89.07 

279.01 

79.18 

7 11  35 

2299.6 

-29,24 

80.48 

100.00 

23  8 58 

4367.75 

14.15 

176.82 

265.00 

63.39 

24  21  46 

3767.8 

10.46 

169.97 

110.00 

7 56  8 

2608.96 

-33.01 

68.03 

280.04 

80.56 

8 39  37 

2009.0 

-33.96 

58.92 

110.00 

23  52  34 

4231.13 

18.61 

164 .00 

262.54 

k).79 

25  3 5 

3631 .1 

14.57 

157.20 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT' OE  TERM  I NAT  ION  ACCURACY 


TC3 

-.1824 

BAU 

.2186 

SCT 

1409.5 

SCR 

463.4 

SC3 

70.5 

ST 

619.9 

SR 

426.4 

SS 

563.7 

RC3 

-.0469 

FAU 

.01543 

RRT 

.0344 

RRF 

'.0354 

RTF 

-.8171 

CRT 

.7075 

CRS 

,8055 

GST 

.9879 

FC3 

-.1539 

BSP 

4355 

see 

1483.7  R23 

-.0039  R13 

-.8171 

LSA 

901.2 

MSA 

267.0 

SSA 

15.8 

BC3 

.1883 

FSP 

-177 

SCI 

1409.6 

SC2 

463.1 

THA 

.73 

ELI 

704.0 

El2 

265.3 

alf 

30.78 

LAUNCH  DATE  DEC  13  1968 


flight  time  96.00 


ARRIVAL  DATE  MAR  19  1969 


HELIOCENTRIC  CONIC 
RU  147.26  LAL  -.00  LOL  81.05 

RP  107.60  LAP  3.39  LOP  165.22 

RC  50.852  Cl  8.94  CP  .58 

PLANETOCENTRIC  CONIC 


DISTANCE  215.976 

VL  23.892  CAL  12.59  86.59  HCA  84.18  SHA  107.76  ECC  .41893  INC  3.4111  Vl  30.254 

VP  35.146  GAP  -24.77  AZP  89.65  TAL  161 .24  TAP  245.42  RCA  62.62  APO  152.90  V2  35.219 

ZAL  52.86  ZAP  12.56  ETS  183.27  ZAE  149.36  ETE  199.09  ZAC  92.15  ETC  166.41  CLP  12.54 


C3  79.833 

VHL  8.924 

OLA  19.36 

RAL  23.35 

RAO  6569.6 

VEL  14.177 

PTH  2.58 

VHP  15.221 

OPA  -3.41 

RAP  359.06 

ECC  2.3106 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

4 44  57 

3205.88 

-26.01 

111.16 

277.72 

78.39 

5 38  23 

2605.9 

-27.35 

102.74 

90.00 

22  7 48 

4547.02 

10.99 

191.59 

265.19 

63.74 

23  23  35 

3947.0 

7.38 

184.78 

100.00 

6 18  21 

2904.70 

-27.97 

89,44 

278.16 

79.00 

7 6 46 

2304.7 

'29.20 

80.85 

100.00 

23  17  5 

4323.44 

12,78 

174,24 

264.27 

62.75 

24  29  9 

3723.4 

9.03 

167.46 

110.00 

7 52  38 

2609.73 

-33.00 

68.09 

279.22 

80.53 

8 36  7 

2009.7 

-33.95 

58.98 

no.oo 

0 3 14 

4191 .17 

17,26 

161.68 

261.74 

60.03 

1 13  5 

3591  .2 

13.15 

154 .98 

DIFFERENTIAL  CORRECTIONS 
TOC  -.7985  TRA-1.9671  TC3  -.1846 
ROE  -.6552  RRA  .2370  RC3  -.0507 
FOE  .6067  FRA  J .0760  FC3  -.1733 
BOC  1.0329  BRA  1.9814  SC3  .1914 


LAUNCH  DATE  DEC  13  1968 


BAU  .2038 
FAU  .01594 
BSP  4518 
FSP  -194 


MID-COURSE  EXECUTION  ACCURACT 
SCT  1470.9  SCR  459.5  SC3  76.5 
RRT  .0437  RRF  -.0438  RTF  -.8280 
see  1541.0  R23  -.0037  R13  -.8281 
SCI  1471.1  SC2  459.1  THA  .87 


Flight  time  98.00 


ORBIT  DETERMINATION  ACCURACY 


LOL  81.05 

VL  24 .202 

gal 

12,01 

LOP  168.47 

VP  35.349 

GAP  - 

23.61 

GP  .61 

ZAL  52.37 

ZAP 

11.17 

DLA  20.03 

RAL  23.69 

RAO  6569.4 

L-I  time 

INJ  LAT 

INJ 

LONG 

3213.45 

-25.91 

111 

.68 

4499.60 

9.55 

188 

.86 

2909.77 

-27.90 

89 

.80 

4278.52 

11.36 

171 

.65 

2610.22 

-32.99 

68 

.13 

4150.83 

15,88 

159 

.37 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.0 

RP  107.62  LAP  3.3 

RC  49.405  CL  9.4 

PLANETOCENTRIC  CONIC 


90.00  4 38 

90.00  22  16 

100.00  6 13 

100.00  23  25 

110.00  7 48 

110.00  0 9 

DIFFERENTIAL  CORRECTIONS 

TOE  -.8035  TRA- 1.9611  TC3  -.1844  BAU  .1879 
ROE  -.6226  RRA  .2174  RC3  -.0545  FAU  .01651 

FOE  .6342  FRA  1.1128  FC3  -.1956  BSP  4740 

BOE  1.0163  BRA  1.9731  BC3  .1923  FSP  -2l2 

launch  date  OEC  13  1968 

HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81.05  VL  24.491 

RP  107,65  LAP  3.38  LOP  l7j.7i  VP  35.539 

RC  48.064  Gl  9.95  GP  .65  ZAL  51.95 

PLANETOCENTRIC  CONIC 

C3  67.092  VHL  8.191  OLA  20,68  RAl  23.99 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  4 32  28  3221.29  -25.80 

90.00  22  25  24  4451.41  8.06 

100.00  6 7 29  2914.90  -27.84 

100.00  23  33  4 4^33.02  9.91 

110.00  7 44  4 7 2610.51  -32.99 

UO.OO  0 16  11  4110.18  14.45 

differential  CORRECTIONS 
TOE  -.8082  TRA- 1.9524  TC3  -.1821  BAU  ,J715 
ROE  -.5908  IWA  .1983  RC3  -.0584  FAU  .0l7j6 

FOE  .6638  FRA  1.1513  FC3  -.2214  BSP  4974 

BOE  l.oon  BRA  1.9^5  6C3  .1912  FSP  -233 


distance  222.624 
86.60  HCA 


INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

651  .3 

SR 

423.5 

SS 

588.2 

CRT 

.7116 

CRS 

.8089 

CST 

.9880 

LSA 

937.2 

MSA 

266,3 

SSA 

15.9 

ELI 

730.2 

EL2 

265.4 

alf 

28.02 

arrival 

DATE 

MAR 

21  1969 

ECC 

.40072 

INC 

3.3954 

VI 

30.254 

RCA 

65.37 

APO 

152.79 

V2 

35.21 1 

ZAC 

93.94 

ETC 

166.47 

CLP 

11.16 

OPA 

-2.62 

RAP 

.74 

ECC 

2.2026 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

78.15 


276.78 
264.47 
277.23 
263.51 

278.31  80.50 

260.91  59.32 

mid-course  EXECUTICN  ACCURACY 
SCT  1531.9  SCR  454.8  SC3  83.0 
RRT 

see 

SCI 


5 32  29 


63.22  23  31  36 

76.82  7 1 36 

62.17  24  36  25 

8 32  21 
1 18  58 


.0533  RRT  -.0529  RTF  -.8387 

1598.0  R23  -.0039  R13  -.8387 

1532.1  SC2  454.1  THA  .99 


2613.5 

3899.6 

2309.8 
3678.5 
2010.2 

3550.8 


-27.28 

5.88 

-29.16 

7.55 

-33.95 

11.69 


103.29 
182.10 
81  .2Z 
164 .94 
59.02 
152.77 


ORBIT  OETERMINATZON  ACCURACY 


Flight  time  loo.oo 

DISTANCE  229.304 

CAL  11.46  AZL  86.62  MCA  90.65  SMA  110.35 

GAP  -22.50  AZP  90.04  TAL  160.23  TAP  250.89 

ZAP  9.79  ETS  184.63  ZAE  153.12  6T£  202.52 

RAO  6569.3  VEL  13.728  PTH  2.51  VHP  13.957 

INJ  LCNC  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 
112.23  275.74  77,90  5 26  9 

186.10  263.71  62.76  23  39  35 

90.17  276.21  78.64  6 56  4 

169.06  262.73  61.65  24  43  37 

68.15  277.31  80.49  8 28  17 

157.09  260.06  58.68  1 24  41 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1593.6  SCR  449.4  SC3  90.1 
RRT  .0638  RRF  -.0631  RTF  -.8487 
see  1655.8  R23  -.0043  R13  -.8488 
SCI  1593.9  SC2  448.4  THA  1.12 


ST 

682.8  SR 

419.9 

SS 

613.9 

CRT 

.7158  CRS 

.8125 

CST 

.9880 

LSA 

974.2  MSA 

264.9 

SSA 

16.0 

ELI 

756.7  El2 

264.6 

alf 

27.38 

ARRIVAL 

DATE 

MAR 

23  1969 

ECC 

.38333  INC 

3.3798 

VI 

30.254 

RCA 

68.05  APO 

152.66 

V2 

35.202 

ZAC 

95.73  ETC 

166.52 

CLP 

9.77 

OPA 

-1 .82  RAP 

2.41 

ECC 

2.1042 

PO  CSt  TIM  7NJ 

2 LAT 

INJ 

2 LONG 

2621.3  -27.21  103.85 

3851.4  4.35  179.39 

2314.9  -29.12  81.60 

3633.0  6.04  162.41 

2010.5  -33.95  59.04 

3510.2  10.20  150.57 

ORBIT  DETERMINATION  ACCURACY 
ST  715.2  5R  415.7  SS  640.8 

CRT  .7205  CRS  .8166  CST  .9880 

LSA  1012. 7 MSA  262.9  SSA  16.1 

ELI  784.3  EL2  262.8  AlF  25.83 


518 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968  69) 


tAUNCM  OATC  OEC  13  1966  Ftl&HT  TIME  102.00  ARRIVAL  CATE  MAR  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  236.009 

RL  147,26  LAL  -.00  LOL  81  .05  VL  24.761  OAL  10.94  A7L  86.64  NCA  93.89  SNA  111.59  ECC  .36677  INC  3.3642  VI  30.254 

RP  107.68  LAP  3.36  LOR  174.95  VP  35.71 7 CAP  '21.43  A7P  90.25  TAL  159.79  TAP  253.68  RCA  70,66  APO  152.52  V2  35.194 

RC  46.839  CL  10.47  CP  .69  7Al  51.58  7AP  8.40  ETS  185.63  7AE  155.19  ETE  204.70  7AC  97,50  ETC  166.54  ClP  8.37 

planetocentric  conic 


C3  61.646 

VHL  7.851 

ClA  21.33 

RAL  24.22 

RAO  6569.2 

VEL  13.528 

PTH  2.47 

VHP  13.356 

OPA  -1 .03 

RAP  4.07 

ECC  2.0145 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 25  33 

3229.54 

-25.68 

112.81 

274.61 

77.63 

5 19  23 

2629.5 

-27.13 

104,44 

90.00 

22  34  11 

4402.43 

6.53 

183,32 

262.93 

62.38 

23  47  33 

3802.4 

2.78 

176,65 

100.00 

6 1 29 

2920.22 

-27.76 

90.55 

275.11 

78,45 

6 50  9 

2320.2 

-29.07 

81  .99 

100.00 

23  40  56 

4186.99 

8.41 

166.47 

261 .91 

61.21 

24  50  43 

3587.0 

4,50 

159.86 

110.00 

7 40  25 

2610.69 

-32.99 

68.16 

276.23 

80.48 

8 23  56 

2010.7 

-33.95 

59.06 

110.00 

0 22  26 

4069.26 

12.99 

154.82 

259.18 

58.10 

1 30  15 

3469.3 

8.68 

148.37 

differential  corrections  MIO'COURSE  execution  accuracv  orbit  determination  accuracy 


TOC 

-.8141 

TRA- 

1.9423 

TC3 

-.1780  BAU 

.1554 

SCT 

1657.2 

SCR  443.1 

SC3 

98 .0 

ST 

749.2 

SR 

410.8 

SS 

669.5 

ROE 

-.5599 

RRA 

.1798 

RC3 

-.0622  FAU 

.01787 

RRT 

.0758  RRT  -.0746 

RTF 

-.8583 

CRT 

.726) 

CRS 

.8210 

CST 

.9881 

FOE 

.6961 

FRA 

1.1920 

FC3 

-.2510  BSP 

5200 

see 

1715.4 

R23  -.0045 

R13 

-.8583 

LSA 

10$3.S 

MSA 

260.0 

SSA 

16.1 

BOC 

.9880 

BRA 

1.9506 

6C3 

.1886  FSP 

-256 

SCI 

1657.6 

SC2  441,7 

THA 

1.25 

ELI 

613.9 

El2 

260.0 

alf 

24.35 

UkUNCH  DATE  DEC  13  1968  FLIGHT  TIME  104.00  ARRIVAL  DATE  MAR  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  242.736 

RL  147.26  LAL  -.00  LOL  81 .05  VL  25.013  CAL  10.43  A7L  86.65  HCA  97.13  SMA  112.78  ECC  .35101  INC  3.3485  VI  30.254 

RP  107.71  lap  3.32  LOP  178.19  VP  35.883  CAP  -20.39  ATP  90.42  TAL  159.38  TAP  256.50  RCA  73.19  APO  152.37  V2  35.184 

RC  45.742  CL  11.00  CP  .73  7AL  51 .27  ZAP  7.01  ETS  187.03  7A£  157.38  ETE  207.34  7AC  99.26  ETC  166.55  CLP  6.97 

PLANETOCENTRIC  CONIC 

C3  56.687  VHL  7,529  OLA  21.97  RAL  24.40  RAO  6569.0  VEL  13.343  PTH  2.44  VHP  12.773  OPA  -.23  RAP  5.72  ECC  1 ,9329 


lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  IjONC  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

18  10 

3238.38 

-25.55 

113.42 

273.41 

77.35 

5 12 

8 

2638.4 

-27.04 

105.07 

90.00 

22 

43  1 

4352.67 

4.95 

180.52 

262.13 

62.08 

23  55 

33 

3752.7 

1.27 

173.87 

100.00 

5 

55  6 

2925.82 

-27.69 

90.94 

273.93 

78.26 

6 43 

52 

2325.8 

-29.03 

82.40 

100.00 

23 

48  46 

4140.46 

6.87 

163.87 

261 .08 

60.84 

24  57 

46 

3540.5 

2.93 

157.30 

110.00 

7 

35  47 

2610.84 

-32.99 

68.17 

275.08 

80.48 

8 19 

18 

2010.8 

-33.95 

59.07 

110.00 

0 

28  30 

4028.20 

11.50 

152.56 

258.28 

57.59 

1 35 

38 

3428.2 

7.15 

146.18 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8203 

TRA' 

1.9299 

TC3  -.1716  BAU  .1394 

SCT 

1721.8  SCR 

436.1  SC3 

106.5 

ST 

784.5 

SR  405.2 

SS 

699.9 

ROE  -.5299 

RRA 

.1619  RC3  -.0660  FAU  .01866 

RRT 

.0892  RRF 

-.0875  RTF  - 

.8672 

CRT 

.7323 

CRS  .8258 

CST 

.9882 

FOE  .7312 

FRA 

1.2350 

FC3  -.2850  eSP  5433 

see 

1776.1  R23 

-.0049  R13  - 

.8673 

LSA 

1 1097.0 

MSA  256 . 5 

SSA 

16.2 

SOe  .9766 

BRA 

1.9367  BC3  .1839  FSP  -281 

SCI 

1722.3  SC2 

434.2  THA 

1.38 

ELI 

845.0 

EL2  256.2 

ALF 

22.95 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  MAR  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  249.482 

RL  147.26  LAL  -.00  LOL  81  .05  VL  25.248  CAL  9.95  A7L  86.67  HCA  100.36  SMA  113,92  ECC  .33604  INC  3.3326  VI  30.254 

RP  107.74  LAP  3.28  LOP  181  .43  VP  36.038  CAP  -19.40  ATP  90.60  TAL  159.01  TAP  259.37  RCA  75.64  APO  152.21  V2  35.174 

RC  44.782  CL  11.55  CP  .78  TAL  51.03  TAP  5.61  ETS  189.14  TAE  159.65  ETE  210.60  TAC  lOl .01  ETC  166.54  CLP  5.55 

PLANETOCENTRIC  CONIC 

C3  52.174  VHL  7,223  OLA  22.60  RAL  24.53  RAO  6568.9  VEL  13.173  PTH  2.41  VHP  12.210  OPA  .56  RAP  7.35  ECC  1 .6587 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 10  16 

3247.98 

-25.40 

114.09 

272.14 

77.05 

5 

4 23 

2648.0 

-26.93 

105.75 

90.00 

22  51  54 

4302.10 

3.33 

177.68 

261 .31 

61.86 

24 

3 36 

3702.1 

-.46 

171  ,05 

100.00 

5 48  18 

2931 .84 

-27.60 

91.37 

272.68 

78,05 

6 

37  10 

2331  .8 

-28.97 

92.64 

100.00 

0 0 29 

4093.47 

5,31 

161.26 

260.22 

60.54 

1 

8 42 

3493.5 

1 .34 

154,71 

110.00 

7 30  51 

2611 .03 

-32.98 

68.19 

273.86 

80.47 

8 

14  22 

2011.0 

-33.95 

59.08 

110.00 

0 34  25 

3987.04 

9.99 

150.34 

257.37 

57.14 

1 

40  52 

3387.0 

5.59 

144.01 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8267  TRA-1.9154  TC3  -.1623  BAU  .1232  SOT  J787.0  SCR  428.3  SC3  116.0  ST  820.9  SR  399.1  SS  732.1 

ROE  -.5009  RRA  .1447  RC3  -.0697  FAU  .01955  RRT  ,1040  RRF  -.1018  RTF  -.8757  CRT  .7392  CRS  .8309  CST  .9884 

FOE  .7693  FRA  1 .2805  FC3  -.3243  BSP  5673  SC6  1837.6  R23  -.0053  R13  -.8758  LSA  1142.4  MSA  252*3  SSA  16.3 

BOC  .9666  BRA  1.9208  6C3  .1766  FSP  -310  SCI  1787.6  SC2  425.9  THA  1.51  ELI  877.4  El2  251-5  AlF  21.63 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  108.00  ARRIVAL  DATE  MAR  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  256.24) 

RL  147.26  LAL  -.00  LOL  81.05  VL  25.468  GAL  9.49  ATL  86.68  HCA  103.59  SMA  115.02  ECC  .52185  INC  3.3164  VI  30.254 

RP  107.77  lap  3.22  LOP  184.67  VP  36.182  GAP  -18.44  ATP  90.78  TAL  158.69  TAP  262.28  RCA  78.00  APO  152.04  V2  35.164 

RC  43,97)  CL  12.10  CP  .83  TAL  50.84  TAP  4.2I  ETS  192.68  TAC  161.98  ETE  214.74  TAC  102.73  ETC  166.50  ClP  4,12 

planetocentric  CONIC 

C3  48.069  VHL  6.933  OLA  23.22  RAL  24.59  RAO  6568.8  VEL  13.017  PTH  2.37  VHP  11.665  OPA  1.36  RAP  8.97  ECC  1.7911 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

, INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

TNJ 

2 LONG 

90.00 

4 1 48 

3258.54 

-25.24 

114.82 

270. T9 

76.72 

4 56 

7 

2658.5 

-26.82 

106.5) 

90.00 

23  0 54 

4250.69 

1,67 

J74.81 

260.48 

61.73 

24  11 

45 

3650.7 

-2.12 

168.18 

100.00 

5 41  5 

2938.40 

-27.51 

91 .84 

271.36 

77.82 

6 30 

4 

2338.4 

-28.91 

83.32 

100.00 

0 8 14 

4046.06 

3.71 

158.64 

259.35 

60.32 

1 15 

40 

3446.1 

-.27 

1 52 . n 

110.00 

7 25  38 

2611.33 

-32.98 

68.21 

272.58 

80.46 

8 9 

9 

2011.3 

-33.95 

59.1) 

110.00 

0 40  11 

3945.90 

8.46 

148.13 

256.43 

56.76 

1 45 

57 

3345.9 

4.03 

141  .85 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -..8341 

TRA-1 ,8991 

TC3  -.1505 

BAU  .1075 

SCT 

1853.4  SCR 

4J9.9  SC3 

126.4 

ST  858 .8 

SR  392.4 

SS 

766.5 

ROE  -.4730 

RRA  .1280 

RC3  -.0731 

FAU  .02052 

RRT 

.1208  RRF 

-.1181  RTF  - 

.8837 

CRT  .7470 

CRS  .8366 

CST 

.9887 

FOE  .8114 

FRA  1.3292  FC3  -.3696 

BSP  5907 

see 

1900.4  R23 

-.0057  R13  - 

.8837 

LSA  1190.7 

MSA  247.3 

SSA 

16.3 

BOE  .9588 

BRA  1.9034 

BC3  .1673 

FSP  -341 

SCI 

1854.1  SC2 

416.6  THA 

1.65 

ELI  911.7 

EL2  245.8 

alf 

20.39 

519 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  f968-69  > 


LAUNCH  CATE  0£C  13  1 96f»  rtlCHt  TIME  IlO.OO  ARRIVAL  CATE  APR  ^ 1969 

heliocentric  conic  distance  263.01(1 

RL  U7.26  LAL  -.00  LOL  81.05  VL  25.6T2  CAL  9.04  A7l  86.70  HCA  106.82  SMA  116.07  ECC  .30842  INC  3.2997  VJ  30.254 

RP  107.80  LAP  3.16  LOP  187.90  VP  56.315  CAP  -17.51  A7P  90.96  TAt  158.40  TAP  265.22  RCA  80.28  APO  151.87  V2  35.153 

RC  43.319  Cl  12.66  CP  .89  7Al  50.71  7AP  2.82  ETS  199.84  7AE  164.31  ETE  220.12  7AC  104.44  ETC  166.45  ClP  2.67 

planetocentrk  conic 

C3  44.337  VHL  6.659  OLA  23.83  RAL  24, 6l  RAO  6568.7  VEL  12.873  PTH  2.34  VHP  11.137  OPA  2.15  RAP  10.57  ECC  1.7297 

LNCH  A7NTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 52  45  3270.28  -25.05  115.63  269.38  76.35  4 47  15  2670.3  -26.68  107.34 

90.00  23  10  4 4198.40  -.01  171,89  259.64  6l .68  24  20  2 3598.4  -3.80  165.26 

100.00  5 33  26  2945.62  -27,41  92.35  269.99  77.57  6 22  32  2345.6  -28.84  83.84 

100.00  0 15  59  3998.29  2.10  156.01  258.47  60.17  I 22  38  3398.3  -1.89  149.49 

110.00  7 20  9 2611.80  -32.98  68.25  27l .24  80.44  8 3 40  2011.8  -33.94  59.14 

110.00  0 45  47  3904.88  6.93  145.95  255.48  56,44  I 50  52  3304.9  2.47  139.70 

DirrERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TDE  -.8414  TRA-1.8807  TC3  -.1351  6AU  .0920  SCT  1920.0  SCR  410.8  SC5  137.9  ST  897.7  SR  385.2  SS  803.1 

ROE  -.4461  RRA  .1119  RC3  -.0762  FAU  .02161  RRT  .1394  RRf  -.1362  RTF  -.8912  CRT  .7553  CRS  .8425  CST  .9889 

FOE  .8574  FRA  1.3813  FC3  -.4220  6SP  6143  SC6  1963.4  R23  -.0063  RI3  -.8913  LSA  1241.1  MSA  241.9  SSA  16.3 

60E  .9523  6RA  1.8840  BC3  .1551  FSP  -375  SCI  1920.9  SC2  406.6  ThA  1.79  ELI  947. j El2  239.3  AlF  19.23 

launch  date  dec  13  1968  FLIGHT  TI>C  112.(30  ARRIVAL  CATE  APR  4 J969  __ 

HELIOCENTRIC  CONIC  DISTANCE  269.786 

RL  147.26  LAL  -.00  UX  81 .05  VL  25.863  CAL  8.62  A7L  86.72  HCA  110.05  SMA  117.08  ECC  .29573  INC  3.2825  Vl  30.254 

RP  107.84  lap  3.08  LOP  191.13  VP  36.439  CAP  -16.61  A7P  91.13  TAL  158.16  TAP  268.20  RCA  82.46  APO  151.70  V2  35. MJ 

RC  42.834  Gl  13.23  CP  .96  7AL  50.63  7AP  1.54  £TS  220.14  7AE  166.55  ETE  227.33  7AC  106.12  ETC  166.37  CLP  1.20 

planetocentric  conic 

C3  40.946  VHL  6.399  DLA  24.43  RAL  24.57  RAO  6568.6  VEL  12.740  PTH  2.32  VHP  10.627  OPA  2.94  RAP  12.14  ECC  1 .6739 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 43  3 

3283.46 

-24.84 

116.53 

267.91 

75.95 

4 37  46 

2683.5 

-26.53 

108.27 

90.00 

23  19  27 

4145.11 

-1.73 

168.92 

258.80 

61 .73 

24  28  32 

3545.1 

-5.50 

162.26 

100.00 

5 25  21 

2953.61 

-27.29 

92.91 

268.56 

77.29 

€ 14  35 

2353.6 

-28.76 

84.42 

100.00 

0 23  45 

3950.19 

,47 

153.37 

257.58 

60.11 

1 29  36 

3350.2 

-3.51 

146.85 

- 

110.00 

7 14  23 

2612.48 

-32.97 

68.30 

269.85 

80.41 

7 57  56 

2012.5 

-33.94 

59.20 

110.00 

0 51  13 

3864.08 

5.39 

143.79 

254.52 

56.19 

1 55  37 

3264 . 1 

.91 

137.57 

- 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCUfiACY 

TOE 

-.8497  TRA- 1.8604  TC3 

-.1165  0AU 

.0770 

SCT  1987.1  SCR  401.1 

SC3 

150.7 

ST 

938.2  SR 

377.5 

SS 

842.3 

ROE 

-.4e04  RRA  .0964  RC3 

-.0789  FAU 

.02282 

RRT  .1605  RRF  -.1569 

RTF  - 

.8984 

CRT 

.7646  CRS 

.8490 

CST 

.9893 

FOE 

.9083  FRA  1 .4373  FC3 

-.4825  BSP 

6369 

see  2027.1  R23  -.0068 

R13  - 

.8984 

LSA 

1294.7  MSA 

235.7 

SSA 

16.3 

BOE 

.9480  BRA  1 .8629  8C3 

.1407  FSP 

-413 

SCI  1988.1  SC2  395.6 

THA 

1.93 

ELI 

984.3  EL2 

231  .9 

ALF 

18,14 

LAUNCH 

CATE  DEC  13  1968 

flight  TIME  IU,00 

arrival 

CATE 

APR 

6 1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  276.565 

30.254 

RL 

147.26  LAL  -.00  LOL 

81 .05  VL 

26.039 

GAL 

8,22  A2L  86.74  HCA 

113.27 

SMA  118.03 

ECC 

.28375  INC 

3.2645 

Vl 

RP 

107.87  LAP  3.00  LOP 

194.36  VP 

36.554 

CAP 

-15.75"  a/p  91.29  TAl 

157.96 

TAP  271 .23 

RCA 

84.54  APO 

I5I  .53 

V2 

35 . 1 29 

- 

RC 

42.524  CL  13.80  CP 

1.04  7AL 

50.60 

2AP 

1.08  ETS  287.50  7AE 

168.58 

ETC  237.19 

7AC 

107.76  ETC 

166.27 

CLP 

-.30 

Planetocentric  conic 

C3  37.866  VHL  6,154  DLA  25.01  RAL  24.47  RAO  6568.5  VEL  12.619  PTH  2.29  VHP  10.134  OPA  3.72  RAP  13.68  ECC  1 .6232 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INj"  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

3 32  38 

3298.38 

'24.59 

117.55 

266.38 

75.49 

4 27  36 

2698.4 

-26.54 

109.33 

90.00 

23  29  8 

4090.68 

-3.48 

165.88 

257.96 

61  .88 

24  37  18 

3490.7 

-7.22 

159.19 

100.00 

5 16  49 

2962.48 

-27.15 

93.54 

267.08 

76.99 

6 6 11 

2362.5 

-28.67 

85.07 

- 

100.00 

0 31  33 

3901 .81 

-1.17 

150.72 

256.68 

60.13 

1 36  35 

3501 .8 

-5.14 

144 .18 

110.00 

7 8 23 

2613.40 

-32.96 

68.37 

268.42 

80.37 

7 51  57 

2013.4 

-33.94 

59.27 

no. 00 

0 56  28 

3823.65 

3.85 

141 .67 

253.55 

56.01 

2 0 12 

3223.7 

-.64 

135.46 

differential  corrections  mid-course  EXECUTION  ACCURACY  ORBIT  DETERHINATION  ACCURACY 

TDE  -.8578  TRA-I. 8366  TC3  -.0935  6AU  .0626  SCT  2052.3  SCR  390.8  SC3  164.8  ST  979.0  SR  369.4  SS  884.2 

ROE  -.3958  RRA  .0815  RC3  -.0810  FAU  .02417  RRT  .1842  RRF  -.1801  RTF  -.9051  CRT  .7746  CRS  .8558  CST  .9897 

FOE  .9643  FRA  1.4976  FC3  -.5527  BSP  6619  SCB  2089.2  R23  -.0075  R13  -.9052  LSA  1350.5  MSA  229.1  SSA  16.3 

eOE  .9447  BRA  1 .8384  BC3  .1237  FSP  -455  SCI  2053.6  SC2  383.9  THA  2.08  ELI  1022.1  El2  223.7  AlF  17.14 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  116.00  ARRIVAL  CATE  APR  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  283.346 

RL  147.26  LAL  -.(XI  LOL  81  .05  VL  26.204  GAL  7.84  A7t  86.75  HCA  116.49  SMA  118.94  ECC  .27248  INC  3.2457  Vl  30.254 

RP  107.91  LAP  2.90  LOP  197.59  VP  36.659  CAP  -14.91  A2P  91.45  TAL  157.80  TAP  274.29  RCA  86.53  APO  151.35  V2  35.1  17 

RC  42.392  CL  14.37  CP  1.13  7AL  50.63  2AP  2.15  ETS  329.99  2AE  170.20  ETE  250.59  7A;C  109.37  ETC  166.15  ClP  -1.83 

Planetocentric  conic 

C3  35.070  VHL  5.922  OLA  25.57  RAL  24,33  RAO  6568.4  VEL  12.508  PTH  2.26  VHP  9.658  DPA  4.50  RAP  15.19  ECC  J.5772 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

1 INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ 

2 LONG 

90,00 

3 

21  24 

3315.43 

-24.29 

118.72 

264.80 

74.98 

4 16 

40 

2715.4 

' 

26.12 

110.52 

90.00 

23 

39  13 

4034 .88 

-5.27 

162.75 

257.12 

62.14 

24  46 

27 

3434.9 

-8.96 

156.01 

100.00 

5 

7 50 

2972.34 

-27.00 

94.23 

265.56 

76.66 

5 57 

22 

2372.3 

28.57 

85.78 

100.00 

0 

39  25 

3853.20 

-2.82 

148.05 

255.77 

60.23 

1 43 

38 

3253.2 

-6.76 

U1  .48 

110.00 

7 

2 10 

2614.58 

-32.94 

68.46 

266.96 

80.31 

7 45 

45 

2014.6 

' 

33.93 

59.36 

110.00 

1 

I 33 

3783.72 

2.33 

139.58 

252.56 

55.89 

2 4 

37 

3183.7 

-2.16 

133.38 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.8658 

TRA- 

'1 .8138 

TC3  -.0676 

BAU  .0499 

SCT 

ZJI9.6  SCfl 

380.1  SC3 

180.4 

ST  1020.9 

SR 

360.9 

SS 

929.0 

ROE  -.3724 

RRA 

.0671 

RC3  -.0824 

FAU  .02568 

RRT 

.2105  RRF  ' 

.2064  RTF  - 

.9113 

CRT  .7848 

CRS 

.8631 

CST 

.9900 

FOE  1 .0263 

FRA 

1.5632 

FC3  -.6359  BSP  6853 

see  2153.4  R23  - 

.0087  R13  - 

.9113 

LSA  1409.2 

MSA 

222.3 

SSA 

16.2 

BOE  .9425 

BRA 

1 .8150 

0C3  ’ .1065 

FSP  -502 

SCI 

2121.2  SC2 

371.3  W 

2.23 

El  r 1061 .3 

EL2 

215.2 

ALF 

16.19 

520 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


launch  date  oec  15  I9ea 


flight  tine  118.00 


ARRIVAL  DATE  APR  10  1969 


HELIOCENTRIC  CONIC 
RL  147. lal  -.00  Col  ai  .05 

RP  107.95  LAP  2,60  LOP  200.81 

RC  4^.44^  CL  14.94  CP  1.23 

PLANE TOCENTRIC  CONIC 
C5  32.554  VHL  5.704  ClA  26.12 


VL  26.356 
VP  36.757 
7AL  50.71 


DISTANCE  290.123 

CAL  7.48  A7L  86.77  MCA  119.72  SNA  119.80  ECC  .26189  INC  3.2258  VI  30.254 
CAP  -14.10  ATP  91.60  TAL  157.68  TAP  277,39  RCA  88.43  APO  151.18  V2  35.105 
TAP  3.61  ETS  341.87  7AE  171, l7  ETE  267.68  7AC  110.94  ETC  166.00  ClP  -3.39 


RAL  24.14  RAO  6568.3  VEL  12.406  PTH  2.24  VHP  9.197  OPA  5.27  RAP  16.67  ECC  1 .5354 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

90.00 

3 9 15 

3335.12 

-23.94 

120.05 

263.17 

74,40 

4 4 50 

2735.1 

90.00 

23  49  51 

3977.31 

-7.09 

159.50 

256.30 

62.51 

24  56  9 

3377.3 

100.00 

4 56  23 

2983.28 

-26.83 

95.00 

264.00 

76.29 

5 48  6 

2383.3 

100.00 

0 47  20 

3804.38 

-4,47 

145.36 

254,87 

60.41 

1 50  44 

3204.4 

110.00 

6 55  46 

2615.99 

-32.93 

68.57 

265.46 

60.25 

7 39  22 

2016.0 

110.00 

1 6 26 

3744.43 

.83 

137.53 

251.57 

'55,83 

2 8 51 

3144.4 

-25.85 

-10.72 

-28.44 

-8.37 

-33.92 

-3.66 


111.90 
152.70 
86.57 
138.75 
59.47 
131 .32 


differential  corrections 


LAUNCH  DATE  DEC  13  1968 


MID-COURSE  EXECUTION  ACCURACY 


TC3 

-.0339  BAU 

.0389 

SCT 

2181.1  SCR 

RC3 

-.0827  FAU 

.02740 

RRT 

.2396  RRF 

FC3 

-.7292  BSP 

7137 

SCB  2212.1  R23 

BC3 

.0894  FSP 

-556 

SCI 

2183.0  SC2 

flight  TIME  120.00 


ST 

1061.3  SR 

352.2 

SS 

976.3 

CRT 

.7957  CRS 

.8707 

CST 

.9904 

LSA 

1468.7  MSA 

215.2 

5SA 

16.1 

ELI 

1099.1  EL2 

206.0 

alf 

15.34 

< 

> 

1 

DATE 

APR 

12  1969 

MCLiOCtNTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  107.99  LAP  2.69  LOP  204.03 

RC  42.671  CL  15.50  CP  1.34 


DISTANCE  296.897 

VL  26.498  GAL  7.14  A7L  86.80  HCA  122.93  SNA  120.62 
VP  36.846  CAP  -13.32  ATP  91.74  TAL  157.60  TAP  280.53 
TAL  50.83  TAP  5.18  ETS  346.83  TAE  171.30  ETE  286.53 


ECC  .25195  INC  3.2046  Vl  30.254 
RCA  90.23  APO  151.01  V2  35.092 
TAC  112.46  ETC  165.83  CLP  -5.00 


PLAICTOCENTRIC  CONIC 
C3  30.234  VHL  5.499 

OLA  26.64 

RAL  23.91 

RAO  6968.2 

VEL  12.313 

PTH  2.22 

VHP  8.755 

OPA  6.03 

RAP  18.10 

ECC  1.4976 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 55  56 

3358.25 

-23.50 

121 .61 

261.48 

73.74 

3 51  54 

2758.3 

-25.51 

113,51 

90.00 

0 5 14 

3917.32 

-8.96 

156.08 

255.50 

63.03 

1 10  31 

3317.3 

-12.51 

149.20 

100.00 

4 48  29 

2995.38 

-26.63 

95.84 

262.42 

75.89 

5 38  25 

2395.4 

-28.30 

87.44 

100.00 

0 55  21 

3755.43 

-6.11 

142.65 

253.96 

60.68 

1 57  57 

3155.4 

-9.97 

135.99 

110.00 

6 49  13 

2617.60 

-32.91 

68.69 

263.95 

80.18 

7 32  51 

2017.6 

-33.91 

59.59 

110.00 

1 11  6 

3705.98 

-.64 

135.53 

290*58 

55.82 

2 12  52 

3106.0 

-5.12 

129.3) 

oltFFERCNTIAL  CORRECTIONS 


TC3 

.0007  BAU 

.0332 

RC3 

-.0822  FAU 

.02929 

FC3 

-.8386  BSP 

7352 

BC3 

.0822  FSP 

-615 

LAUNCH  DATE  OEC  13  1968 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  108.03  LAP  2.57  LOP  207.25 

RC  43.078  CL  16.06  CP  2.48 

PLAICTOCENTRIC  CONIC 


C3  28.150 

VHL  5.306 

OLA  27,14 

RAL  23.63 

RAD  6568.1 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 41  4 

3386.19 

-22.96 

123.47 

90.00 

0 17  54 

3853.65 

-10.90 

152.41 

100.00 

4 38  9 

3008.70 

-26,40 

96.77 

100.00 

1 3 29 

3706.37 

-7.73 

139.92 

1)0.00 

6 42  36 

2619,30 

-32.89 

68.82 

110.00 

J 15  32 

3668.54 

-2.07 

133.57 

differential  CORRECTIONS 
TOC  -.8867  TRA-1-7281  TC3  .0400  8AU  .0338 
ROC  -.3098  RRA  .0265  RC3  -.0803  FAU  .03140 

FOE  1.2554  FRA  1.7966  FC3  -.9656  BSP  7572 

BOC  .9411  BRA  1.7283  BC3  .0897  FSP  -681 

LAUNCH  DATE  DEC  13  1968 

HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81 ,05  VL  26.750 

RP  108.07  LAP  2.44  LOP  210.46  VP  37.003 

RC  43.658  CL  16.60  CP  1.63  TAL  51.20 

PLAfCTOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2245.3  SCR  357.8  SC3  217.2 
RRT  .2738  RRF  -.2700  RTF  -.9228 
see  2273.6  R23  -.0118  R13  -.9229 
SCI  2247.4  SC2  343.8  THA  2.56 

flight  time  122.00 


DISTANCE  303.663 

VL  26.629  CAL  6.81  ATL  86.82  HCA  126.15  SNA  121.38 
VP  36.928  CAP  -12.57  ATP  91.88  TAL  157.55  TAP  283.70 
TAL  51.00  tap  6.81  ETS  349.46  TAE  170.63  ETE  303.70 


VEL  12.228  PTH  2.20  VHP  8.324 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

259.74  72.96  3 37  30 

254.74  63.70  1 22  8 

260.81  75.45  5 28  18 

253.06  61.04  2 5 16 

262.43  80.11  7 26  15 

249.58  55.87  2 16  4i 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2306.6  SCR  346.7  SC3  238.8 
RRT  .3125  IWF  -.3089  RTF  -.9279 
see  2332.5  R23  -.0136  R13  -.9281 
SCI  2309.2  SC2  328.9  THA  2.75 

FLIGHT  TIME  124.00 

DISTANCE  310.420 

CAL  6.50  ATL  86.84  HCA  129.36  SNA  122.11 

CAP  -11,84  ATP  92.00  TAl  157.55  TAP  286.91 

TAP  8.52  ETS  351.03  TAE  169.41  ETE  317.25 


ORBIT  DETERMINATION  ACCURACY 


ST 

1104.5 

SR 

343.4 

SS 

1027.8 

CRT 

.8076 

CRS 

.8788 

CST 

.9908 

LSA 

1533.2 

MSA 

207.6 

SSA 

16.0 

ELI 

1139. 9 

EL2 

196.3 

ALF 

14.54 

ARRIVAL 

DATE 

APR 

14  1969 

ECC 

.24264 

INC 

3.1818 

Vl 

30.254 

RCA 

91.93 

APO 

150.84 

V2 

35.080 

TAC 

113.92 

ETC 

J65.63 

CLP 

-6.65 

OPA 

6.79 

RAP 

19.48 

ECC 

1 .4633 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2786.2 

3253.7 

2408.7 

3106.4 

2019.3 

3068.5 


-25.08 
-14.35 
-28 . 1 4 
-11.54 
-33.90 
-6.54 


115.44 

145.43 

88.40 

133.20 

59.72 

127.33 


ORBIT  determination  ACCURACY 


ST 

1147.5 

SR 

334.7 

SS 

1082.8 

CRT 

.8201 

CRS 

.8874 

CST 

.9913 

LSA 

1600.3 

MSA 

199.9 

SSA 

15.8 

ELI 

1180.7 

El2 

186.1 

alf 

13.80 

ARRIVAL 

CATE 

APR 

16  1969 

ECC 

.23394 

INC 

3.1570 

Vl 

30.254 

RCA 

93.54 

APO 

150.67 

V2 

35.067 

TAC 

115.32 

ETC 

165.39 

CLP 

-8.36 

C3  26.262 

VHL  5.125 

OLA  27.62 

RAL  23.32 

RAO  6568.1 

LNCH  ATMTH 

LNCH  TIIC 

L-I  TI>C 

INJ  LAT 

INJ  LONG 

90.00 

2 23  48 

3421.77 

-22.23 

125.83 

90.00 

0 32  41 

3783.54 

-12.98 

148.32 

100.00 

4 27  25 

3023.27 

-26.15 

97.78 

100.00 

1 11  45 

3657.28 

-9.34 

137.16 

110.00 

6 39  58 

2620.97 

-32.87 

68.94 

110.00 

1 19  4| 

3632.35 

-3.46 

131.68 

differential  CORRECTIONS 
TOE  -.8965  TRA-1.6973  TC3  .0827  BAU  .0396 

ROC  -.2916  RRA  .0136  RC3  -.0769  FAU  .03374 

FOE  1.3503  FRA  1 .8912  FC3-1.1124  BSP  7768 

BDE  .9427  BRA  1.6973  BC3  .1129  FSP  -754 


VEL  12*151  PTH 
INJ  RT  ASC  IN, 

257,91 
254.06 
259.19 
252.17 
260.90 
248.58 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2365.9  SCR  335.9  SC3  263.1 
RRT  .3568  RRT  -.3536  RTF  -.9327 
SCB  2389.7  R23  -.0159  R13  -.9328 
SCI  2369.0  SC2  313.3  THA  2.95 


2.18  VHP  7.910  OPA  7.54  RAP  20.80  ECC  1 .4322 


( ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71.99 

3 20  49 

2821 .8 

-24.49 

117.88 

64.61 

J 35  45 

3183. 5 

-16.30 

141 .21 

74.98 

5 17  48 

2423.3 

-27.96 

89.44 

61.47 

2 12  42 

3057.3 

-13.08 

130.37 

80.04 

7 19  39 

2021 .0 

-33.89 

59.85 

55.97 

2 20  14 

3032.3 

-7.90 

125.41 

ORBIT  DETERMINATION  ACCURACY 

ST 

1190.5 

SR 

326.1 

SS 

1142.2 

CRT 

.8333 

CRS 

.8964 

CST 

.9918 

LSA 

1670.7 

MSA 

192.1 

SSA 

15.6 

ELI 

1221 -8 

EL2 

175.7 

alf 

13.13 

521 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  • 


LAOHCH  DATE  DEC  13  19€6 


FLIGHT  TIME  126.00 


arrival  cate  APR  18  1969 


HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81.05  VL  2G.861 

RP  108,11  LAP  2.30  LOP  213.67  VP  37.072 

RC  44.405  CL  17.11  CP  1.81  2Al  51.44 

planetocentric  conic 


distance  317.166 

GAL  6.21  A2L  86.87  HCA  132.58  SHA  122.78  ECC  .22584  INC  3.1299  VI  30.254 
GAP  -11.13  A7P  92.12  TAL  157.57  TAP  290.15  RCA  95.05  APO  150.51  V2  35.053 
7AP  10.29  ETS  352.03  7AE  167.90  ETE  327.30  7AC  116.64  ETC  165.13  CLP  -10.14 


C3  24 . 552 

VHL  4.955 

CLA  28.04 

RAl  22.98 

RAO  6568.0 

VEL  12.080 

PTH  2.16 

VHP  7.512 

OPA  8.28 

RAP  22.06 

ECC  1 .4041 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 1 25 

3473.91 

-21 .09 

129.23 

255.92 

70.66 

2 59  19 

2873.9 

-23.54 

121 .41 

90.00 

0 52  21 

3698.17 

-15.42 

143.23 

253.54 

65.95 

1 53  59 

3098.2 

-18.54 

135.94 

100.00 

4 16  18 

3039.04 

-25.87 

98.86 

257,55 

74.47 

5 6 57 

2439.0 

-27,75 

90.57 

100.00 

1 20  8 

3608.28 

-10.92 

134.38 

251 .29 

62.00 

2 20  17 

3008.3 

-14.58 

127.50 

110.00 

6 29  25 

2622.42 

-32.85 

69.05 

259.37 

79.97 

7 15  7 

2022.4 

-33.89 

59.97 

110.00 

1 23  31 

3597.67 

-4.77 

129.86 

247.57 

56.11 

2 23  29 

2997.7 

-9.19 

123.56 

DIFFERENTIAL  CCRRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR8IT  determination  ACCURACY 


TDE 

-.9032 

TRA- 

1 .6646 

TC3 

.1296 

BAU 

.0486 

SCT  2421.5  SCR 

325.7 

SC3 

290.3 

ST 

1232.4 

SR 

317.9 

SS 

1205.6 

ROE 

-.2749  RRA 

.0007 

RC3  -.0716 

FAU 

.03639 

RRT  .4069  RRF 

-.4044 

RTF 

-.9371 

CRT 

.8470 

CRS 

.9057 

CST 

.9922 

FOE 

1.4558 

FRA 

1.9958 

FC3-1 .2833 

BSP 

7959 

see  2443.3  R23 

-.0188  R13 

-.9373 

LSA 

1743.3 

MSA 

184.3 

SSA 

15.3 

BDE 

.9441 

BRA 

1.6646 

6C3 

.1481 

FSP 

-836 

SCI  2425.2  SC2 

297.1 

THA 

3.18 

ELI 

1262.0 

EL2 

165.0 

ALF 

12.54 

LAUNCH  DATE  DEC  13  1968 


flight  time  128.00 


ARRIVAL  DATE  APR  20  1969 


HELIOCENTRIC  CONIC 


distance  323.899 


RL  147.26 

LAL 

-.00 

LOL  81 .05 

VL  26.964 

CAL  5.94 

AZU  86.90 

Ha 

135.78 

SMA  123.41 

ECC  .21830 

INC  3.0999 

VJ 

30.254 

RP  108.15 

LAP 

2.16 

LOP  216.88 

VP  37.134 

CAP  -10.44 

AZP  92.22 

tal 

157.63 

TAP  293.42 

RCA  96.47 

APO  150.36 

V2 

35.040 

= 

RC  45.309 

CL 

17.60 

CP  2.02 

ZAL  51.70 

ZAP  12.15 

ETS  352.67 

ZAE 

166.31 

ETE  334.79 

ZAC  117.89 

ETC  164.84 

CLP 

-11.98 

I 

planetocentric  conic 

1 

C3  23.003 

VHt 

4.796 

OLA  28.44 

RAL  22.61 

RAO  6567.9 

VEL  12.016 

PTH 

2.14 

VHP  7.128 

OPA  9,02 

RAP  23.23 

ECC 

1.3786 

i 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

87.25 

1 

2 26 

3644.57 

-18.89 

140.84 

253.46 

68.34 

2 3 11 

3044.6 

-21 .66 

133.26 

= 

92.75 

I 

48  25 

3495.61 

-18.87 

129.93 

253.46 

68.32 

2 46  40 

2895.6 

-21.65 

122.35 

■ 

100.00 

4 

4 54 

3055.88 

-25.55 

100.02 

255.92 

73.94 

4 55  50 

2455.9 

-27.51 

91  .76 

100.00 

1 

28  38 

3559.54 

-12.46 

131.58 

250.42 

62.61 

2 27  58 

2959.5 

-16.03 

124 .62 

110.00 

6 

23  4 

2623.37 

-32.84 

69.12 

257.86 

79.93 

7 6 47 

2023.4 

-33.88 

60.04 

110.00 

1 

H 57 

3564 .82 

-6.02 

128.13 

246.57 

56.29 

2 26  22 

2964 .8 

-10.41 

121 .79 

i 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACY 


TOE  -.9058 

TRA* 

-1.6274  TC3 

.1846 

BAU 

.0601 

SCT  2468.0 

SCR 

316.6 

SC3 

320.6 

ST 

1269.2 

SR 

310.1 

SS 

1272.1 

ROE  -.2596 

RRA 

-.0122  RC3  - 

.0641 

FAU 

.03946 

RRT  .4623 

RRF 

-.4614 

RTF 

-.9414 

CRT 

.8608 

CRS 

.9154 

CST 

.9926 

FOE  1.5717 

FRA 

2.1102  FC3-1 

.4850 

BSP 

8196 

see  2488.2 

R23 

-.0231 

R13 

-.9416 

LSA 

1814.9 

MSA 

176.8 

SSA 

14.9 

BDE  .9423 

BRA 

1.6275  BC3 

.1954 

FSP 

-933 

SCI  2472.4 

SC2 

280.2 

THA 

3.44 

ELI 

1297.4 

EL2 

154.4 

ALF 

12.05 

LAUNCH  DATE 

DEC 

13  1968 

flight 

TIME 

130.00 

arrival 

DATE 

APR 

22  1969 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  108.19  LAP  2.01  LOP  220.09 

RC  46.364  GL  18.05  GP 

PLANETOCENTRIC  CONIC 


2.28 


distance  330.618 

VL  27.059  CAL  5.69  A7l  86.93  HCA  138.99  SMA  124.00  ECC  .21131  INC  3.0662  VI  30.254 

VP  37.190  GAP  -9.78  A7P  92.31  TAL  157,72  TAP  296.71  RCA  97.80  APO  150.21  V2  35.027 

7AL  51.98  ZAP  14.08  ETS  353.06  7AE  164.77  ETE  340.53  ZAC  119.03  ETC  164.51  CLP  -13.90 


C3  21.599 

VHL  4.648 

CLA  28.79 

RAL  22.23 

RAO  6567.9 

VEL  11.957 

PTH  2.13 

VHP  6.758 

OPA  9.77 

RAP  24 . 32 

ECC  1.3555 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.58 

0 38  51 

3700.70 

-19.49 

145.21 

252.15 

68.39 

1 40  32 

3100.7 

-22.26 

137.59 

95.42 

2 8 58 

3408 .98 

-19.48 

123.83 

252.15 

68.37 

3 5 47 

2809.0 

-22.24 

116.21 

100.00 

3 53  21 

3073.44 

-25.22 

101.21 

254.30 

73.39 

4 44  35 

2473.4 

'27.^5 

93.00 

100.00 

1 37  9 

3511.47 

-13.95 

128.79 

249.56 

63.29 

2 35  40 

-17.4? 

121 .72 

110.00 

6 17  4 

2625.48 

-32.84 

69.13 

256.36 

79.93 

7 0 48 

2023.5 

-33.88 

60.05 

110.00 

1 29  55 

3534.19 

-7,17 

126.51 

245.56 

56.49 

2 28  50 

2934.2 

-11.53 

120.13 

differential  corrections 
TDE  -.9092  TRA-1.5916  TC3 
ROE  -.2460  RRA  -.0254  RC3 
FOE  1.7023  FRA  2.2400  FC3 
0OE  .9419  BRA  1.5918  8C3 


MID-COURSE  execution  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

.2376 

BAU 

.0704 

SCT  2513.5 

SCR 

309.5 

SC3 

354.9 

ST 

1306.8 

SR 

303.5 

SS 

1344.4 

RC3  - 

.0541 

FAU 

.04281 

RRT  . 5256 

RRF 

-.5261 

RTF 

-.9451 

CRT 

.8754 

CRS 

.9254 

CST 

.9932 

FC3-1 

.7159 

BSP 

8348 

see  2532.5 

R23 

-.0280  R13 

-.9453 

LSA 

1891 .6 

MSA 

169.2 

SSA 

14.5 

8C3 

.2437 

FSP 

-1037 

SCI  2518.8 

SC2 

262.8 

THA 

3.74 

ELI 

1333.8 

El2 

143.7 

ALF 

11.63 

LAUNCH  DATE  DEC  13  1968 


FLIGHT  TINE  132.00 


ARRIVAL  DATE  APR  24  1969 


HELIOCENTRIC  CONK 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  108.23  LAP  1.86  LOP  223.29 

RC  47.558  CL  18.46  GP  2.58 

PLANETOCENTRIC  CONIC 
C3  20.327  VHL  4.509 
LNCM  AZMTH  LNCH  TIME 
83.06  0 25  3 

96.94  2 19  42 

100.00  3 41  58 

100.00  1 45  28 

110.00  6 II  37 

110.00  1 32  18 

DIFFERENTIAL  CORRECTIONS 
TDE  -,9t02  TRA-1.5540  TC3  .2921 

ROE  -.2343  RRA  -.0393  RC3  -.0411 

FOE  1,8482  FRA  2.3860  FC3-1 .9628 

BDE  .9399  BRA  1.5545  BC3  .2950 


DISTANCE  337.321 

VL  27.146  CAL  5,45  AZL  86.97  HCA  142.19  SMA  124.55  ECC  .20484  INC  3.0279  VI  30.254 

VP  37.241  CAP  -9.14  ATP  92.39  TAL  157.83  TAP  300.03  RCA  99.04  APO  150.07  V2  35.013 

7AL  52.27  ZAP  16.12  £TS  353.25  ZAE  163.36  ETE  345.13  ZAC  120.07  ETC  164.14  CLP  -15.92 


OLA  29.09 

RAL  21 ,85 

RAO  6567.8 

VEL  11.904 

PTH  2.12 

VHP  6.404 

OPA  10.52 

RAP  25.31 

ECC  1.3345 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3725.66 

-20.05 

147.28 

250.87 

68.48 

1 27  8 

3125.7 

-22.80 

139.63 

3354.87 

-20.04 

120.08 

250.86 

68.46 

3 15  37 

2754.9 

-22.79 

112.43 

3090.94 

-24 .87 

102.40 

252.70 

72.86 

4 33  29 

2490.9 

-26.98 

94.23 

3464.83 

-15,36 

126.05 

248.70 

64.04 

2 43  13 

2864.8 

-18.73 

118.87 

2622.28 

-32.85 

69.04 

254.90 

79.98 

6 55  19 

2022.3 

-33.89 

59.96 

3506.25 

-8.22 

125.03 

244.56 

56.70 

2 30  45 

2906.2 

-12.54 

118.60 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .0802  SCT  2552,3  SCR  305.5  SC3  393.6 

FAU  .04656  RRT  .5950  RRF  -.5975  RTF  -.9486 

BSP  8476  see  2570.6  R23  -.0347  R13  -.9486 

FSP  -1154  SCI  2558.9  SC2  244.9  THA  4.11 


ORBIT  DETERMINATION  ACCURACY 
ST  1340.8  SR  298.3  SS  J421.7 

CRT  .8904  CRS  .9357  CST  .9935 

ISA  1970.2  MSA  161.9  SSA  14.0 

ELI  1367.1  EL2  133.2  ALF  11.31 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


MUNCH  DATE  OEC  13  1966 


heliocentric  conic 


FlIOHT  time  134.00 


ARRIVAL  CATE  APR  26  1969 


rl 

147 

.26 

LAL 

- 

.00 

LOL 

81 

.05 

VL 

27. 

225 

GAL 

RP 

108 

.27 

LAP 

1 

.69 

LOP 

226 

.49 

VP 

37. 

.286 

GAP 

RC 

48.803 

GL 

18 

.80 

GP 

2 

.95 

7AL 

52.57 

ZAP 

OISTANCE  344.007 

5.23  A7L  87.02  HCA  145.40  5MA  125.06  ECC  .19887  INC  2.9838  Vi  30.254 

-8.52  A2P  92.46  TAL  157.97  TAP  303.36  PCA  100.19  APO  149.93  V2  35.000 

18.27  ETS  353.29  7A£  162.U  €T€  349.03  7AC  120.98  ETC  163.73  CLP  -18.03 


PLANE TOCENTRIC  CONIC 


C3  19.172 

VHL  4, 

.379 

OLA  29.32 

RAL  21 .47 

RAO  6567.1 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

82.06 

0 15 

34 

3737,32 

-20.55 

148.35 

97.94 

2 26 

8 

3315.43 

-20.54 

117.38 

100.00 

3 31 

18 

3106.64 

-24.55 

103.46 

100.00 

1 53 

5 

3421.35 

-16.64 

123.45 

110.00 

6 6 

55 

2619.14 

-32.89 

68.80 

IJO.OO 

1 33 

57 

3481.60 

-9.14 

123.71 

0IFFE«ENTIAL  CORRECTIONS 
TOE  -.9056  TRA-1.5123  TC3  .3526  6AU  .0906 

ROC  -.2246  RRA  -.0542  RC3  -.0241  FAU  .05091 

FOE  2.0070  FRA  2.5478  FC3-2.2987  0SP  8632 

eOE  .9331  BRA  1.5132  8C3  .3534  FSP  -1291 

MUNCH  DATE  OEC  13  1968 


VEU  11.856  PTH  2.10  VHP 
INJ  RT  ASC  IHJ  A7MTH 
249.61  68.62 

249.61  68.60 

251.15  72.39 

247.84  64.80 

253.47  80.12 

243.55  56.92 

HIO-COURSE  EXECUTION  ACCURACY 
SOT  2578.9  SCR  305.7  S03  436.9 
RRT  .6676  RRF  -.6730  RTF  -.9518 
see  2596.9  R23  -.0438  R1 3 -.9521 
SOI  2587.0  SC2  226.9  THA  4.56 

flight  time  136.00 


6.063  OPA  11.29  RAP  26.17  ECC  1.3155 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 17  52 

3137.3 

-23.27 

140.66 

3 21  23 

2715.4 

-23.26 

109.69 

4 23  4 

2506.6 

-26.73 

95.33 

2 50  7 

282 J .3 

'19.90 

116.17 

6 50  34 

2019.1 

-35.90 

59.71 

2 31  59 

2881 .6 

-13.43 

117,24 

ORBIT  DETERMINATION  ACCURACY 


ST 

1366.7 

SR 

294.9 

SS 

1501 .7 

CRT 

.9053 

CRS 

.9461 

CST 

.9939 

LSA 

2045.9 

MSA 

154.9 

SSA 

15.4 

Eli 

1392.8 

EL2 

123.0 

alf 

11.14 

ARRIVAL  DATE  APR  28  1969 


HELIOCENTRIC  CONIC 


RL 

147.26 

LAL 

-.00  LOL 

81 ,05 

VL 

27.298 

GAL 

RP 

108.31 

LAP 

1.53  LOP  229.68 

VP 

37.327 

GAP 

RC 

50.327 

OL 

19.07  GP 

3.41 

7AL 

52.86 

ZAP 

OISTANCE  350.676 

5.02  ATL  87.07  HCA  148.60  SMA  125.53 
-7.91  ATP  92.50  TAL  158.12  TAP  306.71 
20.54  ETS  353.17  TAC  161.13  ETE  352.51 


ECC  .19339  INC  2.9318  VI  30.254 
RCA  101.25  APO  149.81  V2  34.987 
TAC  121.75  ETC  163.27  CLP  -20.27 


C3  18.121 

VHL  4.257 

OLA  29.48 

RAL  21.11 

RAO  6567.7 

VEL  11.811 

PTH  2.09 

VHP  5, 

,738 

OPA  12.08 

RAP  26.90 

ECC 

1 .2902 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTK 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

01.45 

0 9 20 

3739.46 

-20.98 

148.69 

248.40 

68.81 

1 11 

40 

3139.5 

-23.68 

140.96 

98.55 

2 29  29 

3286.01 

-20.97 

115.45 

248.39 

68,80 

3 24 

16 

2686.8 

-23.67 

107.72 

100.00 

3 22  36 

3116.80 

-24.34 

104.14 

249.69 

72.09 

4 14 

33 

2516.8 

-26.56 

96.04 

100.00 

1 58  54 

3384.71 

-17,69 

121.23 

246.93 

65.50 

2 55 

19 

2784.7 

-20.84 

115.86 

110.00 

6 3 18 

2613.25 

-32.96 

€8.36 

252.09 

80.37 

6 46 

51 

2013.5 

-33.94 

59.26 

110.00 

1 34  41 

3461.02 

-9.90 

122.60 

R42.54 

57.11 

2 32 

22 

2861 .0 

-14.17 

116.10 

differential  CORRECTIONS 

MlO-CDUmC  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8994 

TRA-1 .4709 

TC3  .4073  BAU  .0987 

SCT  2599.4  SCR 

312.5  SC3  485.9 

ST  1389.6 

SR  294 .6 

SS 

1588.0 

ROE  -.2175 

RRA  -.0708 

RC3  -.0026  FAU  .05566 

RRT 

.7417  RRF  - 

.7501  RTF  - 

.9545 

CRT  .9205 

CRS  .9565 

CST 

.994  3 

FOE  2.1850  FRA  2.7334 

FC3-2.6591 

AAP  Af/M 

SOB  261B.2  RZ3  - 

.0560  R13  - 

.9550 

LSA  2125.4 

MSA  148.1 

SSA 

12.7 

BOE  .9253 

8RA  1.4726 

BC3  .4073 

FSP  -1439 

SCI  2609.0  SC2 

208.8  THA 

5.13 

ELI  1416.0 

EL2  113.0 

alf 

n .11 

LAUNCH  DATE  OEC  13  1968 


flight  time  138.00 


arrival  date  APR  30  1969 


HELIOCENTRIC  CONIC 


RL 

147.26 

LAL 

-.00 

LOL 

81  .05 

VL 

27.365 

gal 

4.83 

RP 

108.36 

LAP 

1.36 

LOP 

232.88 

VP 

37.363 

GAP 

-7.33 

RC 

51 .881 

GL 

19.24 

CP 

3.98 

7AL 

55.13 

ZAP 

22.96 

PLANE TOCENTRIC  CONIC 

C3 

17.161 

VHL 

4.143 

OLA 

29.54 

RAL 

20.78 

RAO 

6567.7 

OISTANCE  357.325 

87.13  HCA  151.79  SMA  125.96  ECC 


18836  INC  2.8694  VI 


30.254 

34.974 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
81.22 


98.78 

100.00 

100.00 

110.00 

120.00 


0 6 15  3732.51 

2 29  57  3268.47 

3 18  5 3114.48 

2 0 49  3361.73 

2603.51 


6 1 8 

1 54  15  3445.47 

DIFFERENTIAL  CORRECTIONS 


INJ  LAT 

-21.33 

-21.32 

-24.39 

-18.33 

-33.07 

-10.48 


INJ  LONG 
148.32 
114.23 
103.98 
119.83 
67.62 
121.77 


INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


247.23 

247.22 

248.39 

245.90 

250.77 

241.53 


69.07 

69.06 

72.16 

65.97 

80.80 

57.27 


HIO-COURSE  EXECUTION  ACCURACV 


OPA  12.94  RAP  27.45  ECC  1.2824 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1 8 28 

3 24  26 

4 9 59 

2 56  51 
6 44  32 
2 31  40 


3132.5 

2668.5 

2514. 5 
2761.7 

2003.5 

2845.5 


-23.99 

-23.98 

-26.60 

-21.42 

-33.98 

-14.72 


140.56 

106.47 

95.68 

112.40 

58.50 

115.23 


ORBIT  DETERMINATION  ACCURACV 


TC3 

.4746 

8AU 

.1090 

SCT  2597.0 

SCR 

327.9  SC3 

540.3 

ST 

RC3 

.0261 

FAU 

.06136 

RRT  .8095 

RRF 

-.8222  RTF 

-.9574 

CRT 

FC3-3.0955 

BSP 

8880 

see  26i7.7  m 

-.0732  R13 

-.9580 

LSA 

BC3 

.4753 

FSP 

-1622 

SCI  2610.6 

8C2 

191.5  THA 

5.87 

ELI 

LAUNCH  DATE  OEC  13  1968 


flight  TIME  140.00 


ARRIVAL  DATE  MAV  2 1969 


HELIOCENTRIC  CONIC 


RL 

147.26 

LAL 

-.00 

LOL 

81.05 

VL 

27.425 

GAL 

4.66 

RP 

108.40 

LAP 

1.18 

LOP  236.07 

VP 

37.396 

CAP 

-6.76 

RC 

53.536 

CL 

19.27 

CP 

4.72 

ZAL 

53.37 

ZAP 

25.56 

PLANETOCENTRIC  CONIC 

C3 

16.277 

VHL 

4.035 

OLA 

29.48 

RAL 

8 

RAO  6567,7 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


81.45 

98.55 

100.00 

100.00 

no.oo 

110.00 


0 € 59  3714.60 


2 27  5 

3 20  15 


3262.12 

3091.94 


1 56  30  3360.01 

6 0 56  2588.45 


1 32  18  3436.26 

differential  CORRECTIONS 
TOE  -.8617  TRA-1.3734  TC3  .5277 

ROE  -.2126  RRA  -.1125  RC3  .0627 

FOE  2.5755  FRA  3.1715  FC3-3.5902 

BOE  .8B76  BRA  1 .3780  6C3  .5314 


distance  363.955 

87.21  HCA  154,99  SMA  126.36  ECC  .18378  INC  2.7926  VI  30.254 
92.53  TAL  158.45  TAP  313.43  RCA  103.14  APO  149.58  V2  54.96J 


OPA  13.88  RAP  ,27.79  ECC  1.2679 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3114.6  -24.19  139.30 

2662.1  '24.18  106.07 

2491.9  -26.97  94.30 

2760.0  -21.46  112.29 

1988.5  -54.05  57.33 

2836.3  -15.04  114.71 

ORBIT  DETERMINATION  ACCURACY 
ST  1396.3  SR  306.8  SS  1762.0 

CRT  .9487  CRS  .9756  CST  .9948 

LSA  2264.9  MSA  135.6  SSA  10.9 

ELI  1426.4  El2  95.0  AlF  11.83 


VEL  11.733  PTH  2.07  VHP  5.132 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A2MTH  INJ  TIME 
-21.59  147,10  246.11  69.45  1 8 54 

-21.57  113.86  246.11  69.41  32127 

-24.85  102.47  247.33  T2.83  4 11  47 

-18.38  119.72  244.71  66.00  2 52  30 

-53.23  66.47  249.51  81.46  6 44  4 

-10.81  121.27  240.51  57.37  2 29  35 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .1156  SOT  2588.2  SCR  356.9  SG3  601.9 

FAU  .06750  RRT  ,8685  RRF  -.8849  RTF  -.9595 

BSP  8911  see  2612.6  R23  -.0964  R13  -.9603 

FSP  -1817  SCI  2606.7  SC2  175.7  THA  6.86 


523 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL.  4,  1968-69  » 


LAUNCH  OATC  0£C  S3  t96B  FLIGHT  TJMC  14Z,00  ARRIVAL  0AT£  HAY  4 S969 

HeLlOCENTRIC  CONIC  DISTANCE  370.560 

RL  147.26  LAL  -.00  LOL  6S  .05  VL  27.479  GAL  4.49  A7L  87.30  MCA  158.18  SNA  126.72  ECC  .17960  INC  2.6949  VJ  30.254 

RP  108.45  LAP  1.00  LOP  239.25  VP  37.424  GAP  -6.20  A7P  92.50  TAL  158.63  TAP  316.81  RCA  103.96  APO  149.48  V2  34.946 

RC  55.282  GL  19.13  CP  5.69  7AL  53.57  7AP  28.36  ETS  351  .76  7A£  159.60  ETE  3.21  7AC  122.86  ETC  161.40  ClP  -27.83 

PLANETOCENTRIC  CONIC 

C3  15.452  VHL  3.931  DLA  29.25  RAL  20.32  RAD  6567.6  VCL  11.698  PTH  2.06  VHP  4.852  OPA  14.98  RAP  27.88  ECC  1.2543 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lCnG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

82.36 

0 13  22 

3679.90 

-21.70 

144.58 

245-05 

69-90 

1 14 

42 

3079.9 

-24.24 

136.75 

97.64 

2 19  il 

3273.23 

-21.69 

114. TJ 

245.04 

69.89 

3 13 

44 

2673.2 

-24.23 

106.91 

100.00 

3 29  47 

3046.95 

-25.72 

99.41 

246.47 

74.22 

4 20 

34 

2447.0 

-27.64 

91 .13 

100.00 

1 45  28 

3381.41 

-17.78 

121.03 

243-34 

65-57 

2 41 

49 

278 J .4 

-20.93 

U3.65 

110.00 

6 3 21 

2565.92 

-33.44 

64,75 

248.30 

82.46 

6 46 

7 

1965.9 

-34.12 

55.57 

110.00 

1 28  22 

3435.20 

-10.85 

121.21 

259.46 

57.38 

2 25 

38 

2835.2 

-15.08 

114.65 

differential  CORRECTIONS 

MIO-COURSC  CICCUTICN  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7803 

W-J  .2696 

rC3  .7142  BAU  .1498 

SOT  2471 .2  SGR 

396.2  SC3  1 

661.4 

ST  1303.4 

SR  316.7 

SS  1792.4 

ROE  -.2121 

RRA  -.1363  RC3  .1242  FAU  .07825 

RRT 

.9084  RRF 

-.9315  RTF  - 

.9655 

CRT  .9575 

CRS  .9827 

CST  ,9942 

FOE  2.6972 

FRA  3.3469  FC3-4.3844 

BSP  10l$2 

see  2502.8  R23 

-.1209  R13  - 

.9667 

LSA  2234.7 

MSA  132.3 

SSA  9.0 

BOE  .8086 

BRA  1.2769  8C3  .7250  FSP  -2209 

SCI  2497.4  SG2 

164-0  THA 

8.32 

ELI  1338.3 

EL2  89.0 

ALF  13.16 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  144.00  ARRIVAL  DATE  HAV  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  377.198 


Rl  147.26 

LAL 

-.00  UX  Bl.Oi 

VL  27.529  CAL  4.35 

ATI  87-45  HCAt  161.37 

SNA 

127.05 

ECC  .17585 

INC  2.5658 

VI 

30.254 

= 

RP  108,47 

LAP 

.82  UOP  242.44 

VP  37.448 

CAP  -5.67  AT?  92.43 

TAL 

158.79 

TAP 

320.16 

RCA  104.7] 

APO  149.99 

V2 

34.996 

_ 

RC  57.109 

GL 

18.71 

GP  7.01 

r*t  53.67 

2AP  Si  .40  ETS  350.79  ZAC 

159.53 

ETE 

7,97 

TAC  122.69 

ETC  160.51 

CLP 

-30,68 

1 

PLANETOCENTRIC  CONIC 

= 

C3  14.680 

WL 

3.831 

OLA  ZB.r$  RAL  20.29  RAO  6567.6 

VEL  11.665 

PTH 

2.05 

VHP 

4.593 

OPA  16.32  RAP  27.67 

ECC 

1.2416 

LNCH  ATHTH 

LNCH  TI»C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

84.65 

0 

31  42 

3608.90 

-21 .63 

139-33 

244.09 

70.54 

1 

31  51 

3009.0 

-24.09 

191  .48 

- 

95.35 

2 

0 36 

3321.18 

-21.62 

118.24 

244.09 

70.53 

2 

55  57 

2721 .2 

-24.08 

110.39 

100.00 

3 

46  0 

2902.58 

-26.84 

94.93 

249.79 

76.32 

4 

35  42 

2382.4 

-28.46 

86.50 

100.00 

1 

ZB  59 

3423.02 

'16.59 

123.55 

241.90 

64.77 

2 26  2 

2823.0 

-19.85 

116.28 

- 

110.00 

6 

9 29 

2533,15 

-33.70 

62.23 

247.17 

83.93 

6 

51  42 

1933.1 

-34.18 

53.01 

z 

110.00 

i 

Z%  59 

3445.01 

-10.49 

121.74. 

m.4T 

57.28 

2 

19  24 

^45.0 

-14.73 

115.20 

i 

DIFFERENTIAL  CCWaiONS  _ WD-C0UR9C  C1«CUTICW  ACCURACV  ORDIT  DETERMINE  TION  ACCURACY 


TOE  -.8266 

TRA-1.3007  TC3  .5249  BAU 

.1082 

SCT  2571 -9  SGR 

486.3 

SC3  752.9 

ST 

1404.1 

SR 

360.4 

SS 

1972.7 

ROE  -.2326 

RRA  -.1843  RC3  .1687  FAU 

.07920 

RRT  .9451  RRF 

-.9664 

RTF  -.9598 

CRT 

.9738 

CRS 

.9904 

CST 

.9958 

FOE  3.0575 

FRA  3.8080  FC3-4.6709  BSP 

8055 

SG8  2617-5  R23 

-.1738  R13  -.9618 

LSA 

2445.1 

MSA 

120.7 

SSA 

9.3 

BOE  .8587 

BRA  1.3137  8C3  .5513  FSP 

-2154 

SGI  2612-7  SG2 

199.2 

IMA  10.15 

ELI 

1447,4 

EL2 

79.4 

alf 

14.08 

LAUNCH  DATE 

DEC  13  1868 

flight  TIME 

146.00 

ARRIVAL 

DATE 

HAV 

6 1969 

HELIOCENTRIC  CONK  DISTANCE  383.725 


RL  147.26 

LAL 

-.00 

LOL  St  .05 

VL  27,573 

CAL  4.22  ATL  87-61 

HCA 

164.55 

SMA 

127,35 

ECC  .17247 

INC  2.3856 

VI 

30.254 

- 

RP  108.51 

LAP 

.64 

LOP  245.62 

VP  37.469 

CAP  -5,15  ATP  92.30 

TAL 

158.96 

tap 

323.51 

RCA  105.38 

APO  149.31 

V2 

34.923 

RC  59.010 

CL 

17.87 

GP  0.90 

TAL  53.66 

TAP  34,76  ETS  349.39 

TAE 

159.55 

ETE 

14.33 

7AC  122.08 

ETC  159.37 

CLP 

'33.74 

- 

PLANETOCENTRIC  CONIC 

= 

C3  13,920 

VW. 

3.731 

OLA  27,92  RAL  20.45 

RAO  6567.5  VEL  11.632 

PTH 

2.04 

VHP 

4.354 

OPA  18.11 

RAP  27.01 

ECC 

] .2291 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

z 

90.00 

1 

58  13 

3318.69 

-24.23 

118.94  244.18 

74 .89 

2 

53  32 

2718.7 

-26.08 

110.75 

90.00 

0 

35  21 

3587.98 

-18.35 

136.47  242.07 

68.05 

1 

35  9 

2988.0 

-21.17 

128.93 

E, 

100.00 

4 

9 1 

2897.04 

-28.07 

88.89  245.16 

79.27 

4 

57  18 

2297.0 

-29.26 

80.29 

- 

100.00 

1 

7 14 

3484.86 

-14,76 

127,23  240.39 

63.71 

2 

5 19 

2884.9 

-18.17 

120.10 

110.00 

6 

20  46 

2484.66 

-33.99 

58.47  246.05 

86.13 

7 

2 11 

1884.7 

-34.15 

49.23 

110.00 

1 

IS  58 

3470.01 

-9.57 

123.09  237.37 

57.03 

2 

9 48 

2870.0 

-13.85 

116.60 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  C^TERMJNATION  ACCURACY 

TOE  -.7621  TRA-1.2305  TC3  .5869  0AU  .1201  SCT  2477.0  SCR  603.2  SC3  832-0  ST  1334.8  SR  408.5  SS  2027.4 

ROE  -.2533  RRA  -.2389  RC3  .2683  FAU  .08823  RRT  .9578  RRF  -.9853  RTF  -.9614  CRT  .9817  CRS  .9948  CST  .9959 

FOE  3.2153  FRA  4.1327  FC3-5.4870  8SP  8267  SC8  2549.4  R23  -.2091  R13  -.9648  LSA  2458.9  MSA  113.5  SSA  8.0 

60E  .8031  BRA  1.2535  BC3  .6454  FSP  -2452  SGI  2543.8  SC2  168.9  THA  13.19  ElJ  1393.9  ElZ  74.5  ALF  16.77 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  148.00  ARRIVAL  DATE  MAT  10  1969 

HELIOCENTRIC  CONIC  DISTANCE  390.271 

RL  147.26  LAL  -.00  LOL  81.05  VL  27.612  GAL  4.1]  A7L  87.88  HCA  167.74  SNA  127.61  ECC  .16945  INC  2.1146  VI  30.254 

RP  108.55  LAP  .45  LOP  248.80  VP  37.487  GAP  -4.64  ATP  92-07  TAL  159.11  TAP  326.85  RCA  105.99  APO  149.24  V2  34.911 

RC  60.976  GL  16.28  CP  11.77  TAL  53.47  TAP  38.58  ETS  347.31  TA£  159.30  ETE  23.39  TAC  120,85  ETC  157.81  CLP  -37.01 

PLANETOCENTRIC  CONIC 

C3  13. 149  VHL  3.626  OLA  26.40  RAL  20.96  RAO  6567.5  VCL  11.599  PTH  2.03  4.147  OPA  20.71  RAP  25.7]  ECC  1.2163 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  UT  INJ  LONG  INJ  RT  ASC  INJ  ATHTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 50  14  3141.03  -26.82  106.58  244.12  80.55  34235  2541.0  -27.85  98.06 

90.00  23  43  30  3740.68  -14.22  145.77  239.99  65.25  24  45  50  3140.7  -17.44  1 38.58 

100.00  4 41  3 2783.78  -29.23  80.68  244.51  83.45  5 27  ^7  2183.8  -29.83  7]  .92 

100.00  0 39  18  3573.17  -12.03  132.37  238.89  62.43  1 38  5l  2973.2  -15.63  125.43 

110.00  6 40  9 2411.14  -34.18  52-74  244.86  89.52  7 20  20  18M.1  -53.87  43.50 

110.00  05641  3518.57  -7.76  125.68  236.34  56.60  15520  29J8.6  -12.10  119.28 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6909  TRA-J.S667  TC3  .6066  BAU  .1296  SGT  2371.1  SGR  794.9  SG3  914.0  ST  1254.4  SR  489.3  SS  2058.5 

ROC  -.2897  RRA  -.3256  RC3  ,4189  F4U  .09652  RRT  .9634  RRF  -.9947  RTF  -.9615  CRT  .9880  CRS  .9976  CST  .9962 

FOE  3.3050  FRA  4.5124  FC3-6.3570  BSP  8216  SG6  2500.8  R23  -.2298  R13  -.9679  LSA  2457.6  MSA  102.7  SSA  7.0 

0OE  -7492  BRA  1.2112  0C3  ,7372  FSP  -2718  SCI  2492.6  SC2  202.6  THA  18.02  ELI  1344.6  EL2  70.4  ALF  21.14 


524 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  OAJt  DEC  13  1968 


flight  time  150.00 


ARRIVAL  date  HAY  12  1969 


HELIOCENTRIC  CONIC 
RL  147,26  LAL  -.00  LOL  81 .05  VL 

RP  108.58  LAP  .26  LOP  251.98  VP 

RC  63.000  CL  13.16  OP  16.57  7AL 

PLANCTOCENTRIC  conic 
C3  12.304  VHL  3.508  OLA  23.46  RAL 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

3 48  37 

2942.69 

-28.22 

90.00 

22  54  35 

3910.69 

-9.16 

100.00 

5 28  25 

2620.90 

-29.89 

100.00 

0 1 24 

3707.72 

-7.69 

110.00 

7 13  46 

2291.31 

-33,85 

110.00 

0 32  32 

3610.07 

-4.30 

differential 

CORRECTIONS 

DISTANCE  396,796 
27.648  GAL  4.00  A7L  88.34  HCA 

37.502  GAP  -4.14  A7P  91.64  TAl 

52.99  7AP  43.20  ETS  344.01  7AC 

22.15  RAO  6567,5  VEL  11.562  PTH 

INJ  LONG  INJ  RT  A$C  IN. 


92.75 

155.70 

68.62 

139.99 

43.40 

130.51 


243.60 

238.37 

243.65 

237.58 

243.45 

235.50 


170.92 

SMA 

127,85 

ECC  .16678 

INC  1.6583 

VI  30.254 

159.25 

TAP 

330.18 

RCA  106.53 

APO  149.17 

V2  34.900 

157.79 

ETE 

36.61 

TAC  118.50 

ETC  155.52 

CLP  -40.48 

2.02 

VHP 

3.998 

DPA  24.97 

RAP  23.30 

ECC  1.2025 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

87.59 

4 

37  40 

2342.7 

-28.26 

83.59 

63.09 

23 

59  45 

3310.7 

-12.70 

148.81 

89.75 

6 

12  6 

2020.9 

-29.61 

59.83 

61.02 

1 

3 11 

3107.7 

-11,49 

133.27 

95.03 

7 

51  58 

1691.3 

-32.79 

34.32 

56.06 

1 

32  42 

3010.1 

-8.73 

124.22 

TOE  -.5956  TRA-1.0999  TC3 
ROE  -.3445  RRA  -.4762  «C3 
FOE  3.1645  FRA  4.8881 
BOE  .6881  6RA  1 .1986 

LAUNCH  DATE  DEC  13  1968 


HlO-COUffSC  EXECUTION  4^CURACV 


ORBIT  DETERMINATION  ACCURACY 

2000.8 
.9970 
6.3 


TC3 

.6140  0AU 

.1510 

5GT  2228.8  SGR 

1124.8  SG3  980.2 

ST 

1136.7  SR 

6J7.8 

RC3 

.6827  FAU 

.10379 

RRT  .9631  RRF 

-.9986  RTF  -.9602 

CRT 

.9929  CRS 

.9991 

FC3-7 

.3027  esp 

8310 

SG6  2496.5  R23 

-.2219  R13  -.9736 

LSA 

2381 .2  MSA 

84.2 

6C3 

.9182  FSP 

-2961 

SGJ  2481.7  SG2 

271.7  THA  26.26 

ELI 

1292.1  El2 

64.7 

flight  time 

152.00 

ARRIVAL 

DATE 

HELIOCENTRIC  CONIC 

OISTANCE  403.2M 

RL  147.26 

LAL  -.00 

LOL  81 .05 

VL 

27.678 

GAL  3.92 

AZL  89.28 

HCA  174.10 

SHA  128.06 

ECC  .16444 

INC 

.7069 

VI 

30.254 

RP  108.62 

LAP  .07 

LOP  255.15 

VP 

37.515 

CAP  -3.66 

ATP  90.71 

TAL  159.37 

TAP  333.47 

RCA  107.00 

APO 

149.12 

V2 

34.889 

RC  65 .076 

CL  5.87 

GP  25.89 

TAL 

52.13 

TAP  49.71 

CTS  338.31 

TAE  151.99 

ETE  54,15 

TAC  113.68 

ETC 

151 .86 

CLP 

-44.05 

PLANETOCENTRIC  CONIC 

C3  11.389 

VHL  3.375 

OLA  16.66 

ral 

24.94 

RAO  6567.4 

r 

ill 

8 

PTM  2.01 

wp  4, on 

OPA  33.21 

RAP 

18.30 

ECC 

1-1874 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 19  10 

2634.64 

-27.06 

69.07 

242.63 

90.69 

6 3 5 

2034.6 

■25.57 

61  .51 

90.00 

21  46  20 

4186.31 

-.40 

171.22 

237.93 

61.69 

22  56  7 

5586.3 

-4.19 

164.58 

100.00 

6 49  57 

2341.89 

-28.19 

40.12 

242.41 

100.37 

7 28  59 

1741.9 

26.47 

39.74 

100.00 

22  58  15 

3954.29 

.61 

153.60 

237.37 

60*11 

24  4 9 

3354.3 

-3.37 

147.07 

110.00 

8 19  3 

2063.12 

-31.15 

26.19 

241 .65 

1(74.86 

8 53  26 

1463.1 

- 

28.79 

17.78 

no. 00 

23  45  38 

3805.82 

3.17 

140.74 

235.77 

55.95 

24  49  4 

3205.8 

-1.32 

134.53 

differential  corrections 

nO-COURX  EMECUTJON  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4752 

TRA-1 .0471 

TC3  .5682 

8AU 

.2008 

SCT  2059 .4  SCR  J7O0.4  3C3  976.6 

ST  980.2 

SR 

815.8 

SS 

1745.5 

ROE  -.4103  RRA  -.7974 

RC3  1.1902 

FAU 

.10194 

RRT  , 

.9589  «F 

.9990  RTF 

.9569 

CRT  .9982  CRS 

.9997 

CST 

.9993 

FOE  2.4933 

FRA  5.1251 

FC3-7.7490 

BSP 

8729 

see  2714.5  R23 

.1716  RI3 

.9849 

LSA  2161 .4 

MSA 

39.7 

SSA 

8.8 

' eOE  .6278 

0RA  1.3161 

0C3  1.3189 

FSP 

-2915 

SCI  2697.1  9C2  364.7  THA  40.47 

ELI  1274.7  EL2 

37.6 

alf 

39.76 

LAUNCH  DATE  DEC  13  1968 


HELIOCENTRIC  CONIC 


flight  TIME  154.00 
DISTANCE  409.772 


ARRIVAL  DATE  HAV  16  1969 


RL  147.26 

LAL  -.00 

LOL  81.05 

VL  27,706 

cal  3.84 

A7L  92.41 

HCA  177.27 

SMA 

128.25 

ECC  .16242 

INC 

2.4070 

VI  30.254 

RP  108.65 

LAP  -.11 

LOP  258.33 

VP  37.525 

CAP  -3.20 

ATP  87.59 

TAL  159.46 

TAP 

336.74 

RCA  107.42 

APO 

149.08 

V2  34.878 

RC  67.198  CL  -19.22 
Planetocentric  conic 

GP  48.84 

TAL  54.70 

TAP  63.02 

ETS  327.90 

TAE  131.76 

ETE 

70.71 

TAC  101.22 

ETC 

146.10 

CLP  -46.43 

C3  12.446 

VHL  3.528 

OLA  -6.95 

ral  33.52 

RAO  6567,5 

VEL  11.569 

PTH  2.02 

VHP 

5.(327 

DPA  53.01 

RAP 

2.05 

ECC  1.2048 

LNCH  A7MTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ  2 LONG 

90.00 

9 0 9 

1889.87 

-10.60 

21 .88 

246.93 

116.41 

9 

31  39 

1289.9 

-6.97 

15.08 

90.00 

19  13  48 

4968.38 

22.07 

217.51 

249.25 

71 .80 

20 

36  36 

4368.4 

19.38 

209.87 

100.00 

10  18  10 

1638.18 

-n.48 

2.91 

246.47 

117.79 

10  45  28 

-7.67 

356.19 

100.00 

20  38  28 

4695.31 

23.01 

197.08 

248.90 

70.38 

21 

56  43 

4095.3 

20.13 

189.47 

110.00 

11  18  49 

1AAB.29 

-13.82 

347.14 

245.10 

(21.58 

11 

42  57 

848.3 

-9.54 

340.65 

110.00 

21  54  18 

4457.96 

25.51 

177,97 

247.82 

66.44 

23 

8 36 

3858.0 

22.10 

170.48 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.3170 

TRA-1 .0653 

TC3 

.4293 

0AU 

.3340 

SGT 

1842.4  SGR 

3130.9  SG3 

637.8 

ST 

733.9 

SR 

917.7 

SS 

937.8 

ROE 

- .2332 

RRA-1.7D10 

RC3 

1.9608 

FAU 

.06642 

RRT 

.9473  RRF- 

1.0000  RTF 

-.9471 

CRT 

.9383 

CRS 

1 .0000 

CST 

.9363 

FOE 

.5416 

FRA  4.0121 

FC3' 

-4.6203 

0SP 

11514 

see 

3632.8  R23 

-.0822  R13 

-.9966 

LSA 

1486.3 

MSA 

225.9 

SSA 

.3 

BOE 

.3936 

BRA  2.0070 

BC3 

2.0072 

FSP 

-1979 

SGI 

3596.3  SG2 

513.8  THA 

€0.19 

ELI 

1157.7 

El2 

201  .2 

alf 

51 .76 

LAUNCH  DATE  DEC  13  1968 


flight  TIME  156.00 


ARRIVAL  DATE  MAV  18  1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .05 

RP  108.68  LAP  -.30  LOP  261 .50 

RC  69.360  GL  63.87  GP  -80.26 

planetocentric  conic 


DISTANCE  416.337 

VL  27.729  GAL  3,77  A7L  55.84  HCA  180.54  SNA  128.41  ECC  .16055  INC34.U27  VI  30.254 

VP  37.532  GAP  -2.7l  ATP  124.16  TAL  159.62  TAP  340.16  RCA  107.79  APO  149.03  V2  34.867 

7AL  83.36  TAP  84,23  ETS  151.98  TAC  82.86  ETE  36.22  7AC  110.38  ETC  330.06  CLP  53.57 


C3  299.483 

VHL 

17.306 

OLA  57,45 

RAL  324.44 

RAO  6571 . 

7 VEL  20.513 

PTH  3.17 

VHP  19.466 

DPA  -57.33 

RAP  109.07 

ECC 

5.9287 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

37.68 

16 

50  43 

4929.36 

-5.07 

235.50 

231.20 

32.70 

18  12 

52 

4329.4 

-11.78 

231 .51 

142,32 

2 

12  3 

3291 .67 

-5.06 

102.58 

231.18 

32.70 

3 6 

55 

2691.7 

-11.77 

98.60 

37.68 

16 

50  43 

4929.36 

-5. 07 

235.50 

231.20 

32.70 

18  12 

52 

4329.4 

-11.78 

231 .51 

142.32 

2 

12  3 

3291 .67 

-5.06 

102.58 

231.18 

32.70 

3 6 

55 

2691.7 

-11.77 

98.60 

37.68 

16 

50  43 

4929.36 

-5.07 

235.50 

231 .20 

32.70 

18  12 

52 

4329.4 

-11.78 

231  .51 

142.32 

2 

12  3 

3291 .67 

-5.06 

102.58 

231 .18 

32.70 

3 6 

55 

2691.7 

-n.77 

98.60 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACC\JRACY 

TOE-7.6536 

TRA 

.8357 

TC3  -.2448 

BAU  1.4581 

SGT  2720.9  SGR  4045.1  SC3 

103.6 

ST  2538 .8 

SR  3927.7 

SS 

1943.0 

RO-n  .8603 

RRA 

-.4383 

RC3  -.2697 

FAU- .03203 

RRT 

.9633  RRF  - 

.9945  RTF  - 

.9861 

CRT  .9967 

CRS  .9995 

CST 

.9987 

FOE  3.4892 

FRA 

-.0610 

FC3  .0926 

BSP  7313 

SG6  4875.1  R23 

.0213  R1 3 - 

.9998 

LSA  5061.3 

MSA  174.0 

SSA 

.5 

B0E14.J154 

BRA 

.9437 

BC3  .3642 

FSP  156 

SGI 

4836.6  SC2  610.9  THA 

56.45 

ELI  4673.5 

EL2  173.6 

alf 

57.16 

525 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  OATt  DEC  13  1966 


Flight  time  158.oo 


arrival  date  mat  ZO  1969 


HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81.05  VL  27.749 

RP  108.72  lap  -.49  LOP  264.67  VP  37.538 

RC  71.560  CL  47.13  CP  -42.98  7AL  66.90 

PLANETOCENTRIC  CONIC 


DISTANCE  422.700 

CAL  3,73  AZl  82.79  MCA  183.65  5MA  128.55  ICC  .15920  INC  7.7065  VI  30.254 
CAP  -2.28  A7P  97.69  TAL  159.60  TAP  343.25  RCA  108.08  APO  149.01  V2  34.858 
ZAP  66.37  ETS  27.27  7A£  133.85  ETE  287.97  ZAC  123.27  ETC  195.32  CLP  -56.78 


C3  25.658 

VHL  5.065 

OLA  52.42 

RAl  358.56 

RAO  6568.0  VEt  12.126 

PTH  2.17 

VHP  4. 

.157 

OPA  -30.94 

RAP  45.02 

ECC  1 .4223 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

43.85 

19  24  19 

4378.74 

-31.32 

208.75 

240.66 

45.55 

20  37 

17 

3778.7 

-36.73 

202.05 

136.15 

4 10  43 

2815.07 

-31.31 

84,29 

240.65 

45.54 

4 57 

38 

2215.1 

-36.71 

77.59 

43.85 

19  24  19 

4378.74 

-31.32 

208,75 

240.66 

45.55 

20  37 

17 

3778.7 

-36.73 

202.05 

136.15 

4 10  43 

2815.07 

-31.31 

84.29 

240.65 

45.54 

4 57 

38 

2215.1 

-36.71 

77.59 

43.85 

19  24  19 

4378.74 

-31.32 

208.75 

240.66 

45.55 

20  37 

17 

3778.7 

-36.73 

202.05 

136.15 

4 10  43 

2815.07 

-31.31 

84.29 

240.65 

45.54 

4 57 

38 

2215.J 

-36.71 

77.59 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.9257 

TRA  -.6064 

TC3  ,0862 

6AU  .2617 

SCT 

1539.2  SCR  3066.2  SG3  920.2 

ST  1100.1 

SR  2747,8 

SS  3373.5 

ROE  2.4090  RRA  .6349  RQ  -.758?  FAU  .07931 

FOE  8.2207  FRA  2.3882  FO-2.6760  8^  10438 

BOC  2.5807  BRA  .8780  BC3  .7630  FSP  -2757 


RRT  -.8994  RRF  .9W  RTF  -.Jlf3 
see  3430.i  R25  '.054r^  -9984 

SCI  3376.Cr  6|i:i  THA  115.18 


CRT  -.9833  CRS  -.9999  CST  .9856 
LSA  4483.9  MSA  188.0  SSA  1.7 
ELI  2953.9  El2  186.2  AlF  111.58 


LAUNCH  DATE  DEC  13  1968 


Flight  time  leo.oo 


ARRIVAL  DATE  MAV  22  1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81.05 

RP  108.74  LAP  -.67  LOP  267.84 

RC  73.792  CL  39.52  CP  -27.04 

PLANETOCENTRIC  CONIC 


DISTANCE  429.113 

VL  27.766  CAL  3.70  AZL  84.31  Ha  186.82  SMA  12B.3L£C^  .15804  INC  5.6876  Vi  30.254 

VP  37.542  CAP  -1.84  ATP  95.65  TAL  159.60  TAP  346.42  RCA  108.33  APO  149.00  V2  34.848 

ZAL  62.79  ZAP  65.80  ETS  15.71  ZAE  150.37  £TE  286.11  ZAC  122.79  ETC  182.49  CLP  -62.60 


C3  18.628 

VHt  4.316 

OLA  46.47 

RAL  6.05 

RAO  6567.8 

VEL  11.833 

PTH  2.10 

VHP  3.343 

DPA  -17.47 

RAP  35.33 

ECC  1.3066 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

51 .48 

20  19  16 

4241.19 

-31.58 

195.22 

iW.33 

53.95 

21  29  57 

3641.? 

-36.04 

187.63 

128.52 

4 15  26 

2790.00 

-31.57 

82.84 

240.32 

53.94 

5 2 6 

21^.0 

-36,03 

75.26 

51  .48 

20  19  16 

4241 .19 

-31.58 

195.22 

240.35 

53,95 

21  29  57 

360  ..2 

-36.04 

187.63 

128.52 

4 15  28 

2798.00 

-31.57 

02.84 

240.32 

53.94 

5 2 6 

2198.0 

-36.03 

75.26 

51 .48 

20  19  16 

4241.19 

-31.58 

195.22 

240.33 

53.95 

21  29  57 

3641,2 

-36.04 

187.63 

128.52 

4 15  28 

2798.00 

-31.57 

82.84 

240.32 

53.94 

5 2 6 

219B.0 

-36.03 

75.26 

DIFFERENTIAL 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.4250  TRA  -.5081  TC3  .0018 
ROE  1,2983  RRA  .5552  RC3  -.7837 
FOE  9.5005  FRA  4.4428  FC3-6.0892 
BOE  1.3661  BRA  .7526  BC3  .7837 


launch  DATE  DEC  13  1968 

HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOt  81 .05 

RP  108.77  lap  -.86  LOP  27l .01 

RC  76.053  CL  36.04  CP  -19.81 

PL ANE  TOCENTR I C CON I C 

C3  16.516  VHL  4.064  OLA  43.60 

LNCH  AZHTH  LNCH  TIME  L- I TIME 


0AU  .1952 
FAU  .13102 
BSP  7677 
FSP  -4266 


SCT  1130.2  SCR  2138.5  SC3  1393.2 
RRT  -.8363  RRF  .9992  RTF  -.8510 
see  2418.8  R23  -.0851  R13  .9960 
SCi  2352.3  SC2  563.3  THA  115.4] 


flight  TIME  162.00 


55.34 
124.66 

55.34 
124.66 

55.34 

124.66 


20  45 
4 12 
20  45 
4 12 
20  45 
4 12 


4175.19 

2808.20 

4175.19 

2808.20 

4175.19 

2808.20 


VL  27.779 
VP  37.544 
ZAL  61.09 

RAL  8.67 
INJ  LAT 
-30.91 
-30.90 
-30.91 
-30.90 
-30.91 
-30.90 


CAL 

CAP 

ZAP 


DISTANCE  435.507 
3.68  AZL  85.05  HCA 
-1,41  AZP  94.87  TAL 
69.42  ETS  9.96  ZAE 


RAO  6567.7  V£L  11.743  PTH  2.07  VHP  3.070 
IHJ  LONC  INJ  RT  ASC  iNJ  A7MTH  iNJ  TIME 
188.60  239.93  57.57 

83.25  239.92  57.56 

188.60  239.93  57.57 

83.25  239.92  57.56 

188.60  239.93  57.57 

83.25  239.92  57.56 


ST 

636,1 

SR 

1753.2 

SS 

3717.9 

CRT 

-.9565 

CRS 

-.9999 

CST 

.9612 

LSA 

4155.7 

MSA 

177.4 

SSA 

2.2 

ELI 

1856.8 

EL2 

175.3 

ALF 

109.32 

ARRIVAL 

date 

MAV 

24  1969 

ECC 

.15713 

INC 

4.9477 

VI 

30.254 

RCA 

108.53 

APO 

148.99 

V2 

34.839 

ZAC 

120 .36 

ETC 

176.93 

CLP 

-68.06 

OPA 

-11.73 

RAP 

30.30 

ECC 

1 .2718 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

21 

4 

21 

4 

21 

4 


54  44 
58  53 
54  44 
50  53 
54  44 
58  53 


3575.2 

2208.2 

3575.2 

2208.2 

3575.2 

2208.2 


-34.94 

-34.93 

-34.94 

-34.93 

-34.94 

-34.93 


180.78 

75.43 

180.78 

75.43 

180.78 

75.43 


differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


TOE  -.1552 

TRA  -.3825 

TC3  -.1625 

BAU 

.1553 

SCT 

787.3  SCR 

1659.0  SC3 

1657.0 

ST 

312.7  SR 

J3J3.5 

SS 

3807.8 

ROE 

.9122 

RRA 

.4562 

RC3  -.6843 

FAU 

.15762 

RRT 

-.6656  RRF 

.9984  RTF 

-.66B9 

CRT 

-.8298  CRS 

-.9997 

CST 

,8436 

FDE  9.9161 

FRA  5.5900 

FC3-8.2619 

BSP 

5840 

see 

1836.3  R23 

-.0799  R13 

.99*7 

LSA 

4036.4  MSA 

171 .1 

SSA 

3.0 

BOE 

.9253 

BRA 

.5953 

BC3  .7033 

FSP 

-5083 

SCI 

1749.7  S02 

557,1  THA 

109.60 

ELI 

1339.3  EL2 

171.1 

ALF 

101.36 

LAUNCH  DATE  DEC  13  1968 


flight  U9€  164.00 


arrival  date  hat  1969 


HELIOCENTRIC  CONIC 


DISTANCE  441 >861 


RL  147,26 

LAL 

-.00 

LOL 

81.05 

VL  27,790 

CAL  3.67 

AZL  85.44 

Ha  193.16 

SMA  128.84 

ECC  .15647 

INC 

4.5617 

VI 

30.254 

RP  108.80 

LAP 

-1.04 

LOP  274.17 

VP  37.544 

CAP  -.99 

AZP  94.44 

TAl  159.50 

TAP  352.65 

RCA  108.68 

APO 

148.99 

V2 

34.031 

RC  78.340 

CL 

34.05 

OP  - 

15.74 

ZAL  60.12 

TAP  74.26 

ETS  6, *7 

ZAE  162.91 

ETE  269.72 

ZAC  117.62 

ETC 

173.92 

CLP 

-73.63 

PLA^£TOCENTRJC  CONIC 

C3  15.516 

VHL 

3.939 

OLA 

41.96 

RAL  10.40 

RAO  6567.6 

VEL  11.700 

PTH  2,06 

VHP  2.923 

DPA  -8.94 

RAP 

26.48 

ECC 

1 .2554 

LNCH  AZMTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.64 

21 

0 42 

4135 

.51 

-30.36 

184.70 

239.7* 

59.52 

22  9 

37 

3535.5 

- 

•34.16 

1 76 . 70 

122.36 

4 

8 47 

2819.49 

-30.35 

83.86 

239.75 

*9.*1 

4 55 

47 

2219.5 

- 

■34.15 

75,94 

57.64 

21 

0 4g 

4135 

.51 

-30.36 

184.70 

239.7* 

59.52 

22  9 

37 

3535.5 

- 

34.16 

176.70 

122.36 

4 

a 47 

2819.49 

-30.35 

83.86 

239.7* 

59.51 

4 55 

47 

2219.5 

- 

34.15 

75.94 

57.64 

21 

0 42 

4135 

.51 

-30.36 

184.70 

239.7* 

59.52 

22  9 

37 

3535.5 

- 

34.16 

1 76 . 70 

122.36 

4 

8 47 

2819.49 

-30.35 

83.86 

239.7* 

59.51 

4 55 

47 

2219.5 

- 

34.15 

75.94 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  .0766 

TRA 

-.2396 

TC3  - 

.3706 

BAU  .1445 

SCT  ' 

563.2  SCR  1376.5  SC3  1793.1 

ST  179.6 

SR 

1078.2 

SS 

3845.2 

ROE  .7248 

RRA 

.3852  RC3  - 

.5997 

FAU  .17431 

RRT  - 

.1291  RRF 

.9967  RTF  - 

,1657 

CRT  ,4428 

CRS 

-.9994 

CST 

-.4105 

FOE10.1491 

FRA 

6.3463 

FC3-9 

.7259 

BSP  4494 

SCB  1487.3  R23 

.0118  R13 

.9974 

LSA  3994.0 

MSA 

167.7 

SSA 

3.9 

BOE  . 7288  BRA 

.4536  6C3 

.6964 

FSP  -5621 

SCI  1578.8  SC2  5*7.6  THA  93.62 

ELI  WB1,2 

EL2 

160.5 

ALF 

85.69 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  » 


UAUNCH  CATE  DEC  15  1966 


FUIGHT  TIME  166.00 


arrival  cate  mat  1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  61.05 

RP  lOa.62  LAP  -1.21  LOP  277.34 

RC  00.651  GL  32.74  GP  -13.09 

PLANETOCENTRIC  CONIC 

40.89  RAL 


DISTANCE  448.233 

VL  27.799  GAL  3.68  A7U  85.68  MCA  196.33  SMA  128.89  ECC  .15604  INC  4.3236  VI  30.254 
VP  37.543  GAP  -.58  A7P  94.15  TAL  159,39  TAP  355.7]  RCA  108.78  APO  149.01  V2  34.824 
7AL  59.44  7AP  79.61  ETS  4.30  7AE  165.08  ETE  253.49  7AC  114.78  ETC  170.03  ClP  -79.33 


11.45  RAO  6567.6  VEL  11.676  PTH  2.05  VHP  2.834  CPA  -7.53  RAP  23,13  ECC  1.2461 


INCH  AZMTH 

INCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

59.17 

21  n 30 

4108.89 

-29.94 

182.11 

239.77 

60.74 

22  19  59 

3508.9 

-33.59 

120.83 

4 6 20 

2829.45 

-29.93 

84.44 

239.76 

60.73 

4 53  30 

2229.4 

-33.58 

59.17 

21  11  30 

4108.89 

-29.94 

182.11 

239.77 

60.74 

22  19  59 

3508.9 

-33.59 

1^0,83 

4 6 20 

2829.45 

-29.93 

84.44 

239.76 

60.73 

4 53  30 

2229.4 

-33.58 

59.17 

21  11  30 

4108.89 

-29,94 

182. M 

239.77 

60.74 

22  19  59 

3508.9 

-33.59 

120.83 

4 6 20 

2829.45 

-29.93 

84.44 

239.76 

60.73 

4 53  30 

2229.4 

-33.58 

differential  corrections 

TOE  .2997  TRA  -.0841  TC3  -.6091  BAU  .1586 

ROE  .6134  RRA  .3319  RC3  -.5088  FAU  .18559 

F0E10.2509  FRA  6.8691  FC-J0.7461  BSP  3656 

BOE  .6827  BRA  .3424  6C3  .7936  FSP  -6005 

LAUNCH  DATE  DEC  13  1968 


MID-COURSE  EXECUTION  ACCURACY 
SGT  668.1  SCR  1184.9  SC3  1895.0 

RRT  .6085  RRF  .9940  RTF  .5760 

see  1360.3  R25  .1957  R13  .9753 

SCI  1266.7  SC2  495.9  THA  67.42 

flight  TIME  168.00 


174.15 

76.48 

174.15 

76.48 

174.15 

76.48 


ST  447.1  SR  929.7  SS  3848.9 
CRT  .9483  CRS  -.9988  CST  -.9319 
LSA  3981.3  MSA  165.9  SSA  4.7 
ELI  1023.5  El2  128.9  AtF  65.06 

ARRIVAL  DATE  MAT  30  1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  61 .05 
RP  108,84  LAP  -1.39  LOP  280.50 

RC  82.981  OL  31.78  CP  -11.20 

PLANETOCENTRIC  CONIC 
C3  14.614  VHL  3.8; 


VL  27.805 
VP  37.541 
7AL  58.87 


GAL 

GAP 

ZAP 


DISTANCE  454.565 

3.70  AZL  85.84  HCA  199.49  SMA  128.93  ECC  .15585  INC  4,1614  VI  30.254 

-.17  AZP  93.92  TAL  159.23  TAP  358.73  RCA  108.84  APO  149.03  V2  34.816 

85.19  ET5  2.65  ZAE’165.12  ETE  235.31  ZAC  111.94  ETC  170.73  CLP  -85.10 


LNCH  A7MTH 
60.27 
119.73 
60.27 
119.73 
60.27 
119.73 


LNCH  TIME 


21  19  47 
4 4 45 

21  19  47 
4 4 45 

21  19  47 
4 4 45 

differential  CORRECTIONS 
TOE  .5187  TRA  .0798  TC3  -.8699 

ROE  .5373  RRA  .2884  RC3  -.4381 

FOE10.2044  FRA  7.2040  FC-11.4243 

BOE  .7468  BRA  .2992  0C3  .9740 


OLA  40.14 

RAL  12.29 

RAD  6567.6 

VEL  11.662 

PTH  2.05 

VHP  2.784 

DPA  -6.85 

RAP  20.01 

ECC  1.2405 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

XNJ  AZMTH 

■ INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4089.97 

-29.61 

180.28 

239.94 

61.56 

22  27  57 

3490.0 

-33.15 

172.30 

2838.18 

-29.60 

84.97 

239.93 

61 .54 

4 52  3 

2238.2 

-33.14 

76.99 

4089.97 

-29.61 

180.28 

239.94 

61.56 

22  27  57 

3490.0 

-33.15 

172.30 

2838.18 

-29.60 

04.97 

239.93 

61.54 

4 52  5 

2238.2 

-33.14 

76.99 

4089.97 

-29.61 

180.28 

239.94 

61.56 

22  27  57 

3490.0 

-33.15 

172.30 

2838.18 

-29.60 

84.97 

239.93 

61.54 

4 52  3 

2238.2 

-33.14 

76.99 

MIO-COURSC  EXECUTION  ACCURACY 
BAU  .1903  SCT  1035.0  S<»  1039.4  SC3  1 950.6 

FAU  .19284  RRT  .8712  RRF  .9896  RTF  .8520 

BSP  3573  see  1466.9  R23  .2705  R13  .9524 

FSP  -6276  SCI  1418.9  SC2  372.2  THA  45.14 


ORBIT  DETERMINATION  ACCURACY 
ST  779.2  SR  823.0  SS  3817.6 

CRT  .9891  CRS  -.9980  CST  -.9780 


LSA  3978.8  MSA 
ELI  1130.2  El2 


165.3  SSA 
83.6  ALF 


5.5 

46.59 


LAUNCH  DATE  DEC  13  1968 


flight  time  170.00 


ARRIVAL  DATE  JUN  i 1969 


HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81 .05  VL  27.808  GAL 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.538  GAP 

RC  85.328  GL  31 .02  GP  -9.75  ZAL  58.35  ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  460.875 

3.73  AZL  85.96  HCA  202.66  SMA  128.96  ECC  .15588  INC  4.0430  VI  30.254 

.23  AZP  93.73  TAL  159.04  TAP  1.70  RCA  108.86  APO  J49.06  V2  34.810 

90.84  ETS  1.41  ZAE  163.47  ETE  219.77  ZAC  109.16  ETC  169.76  ClP  -90.85 


C3  14.417 

VHL 

3.797  OLA  39.57 

RAL  13.04 

RAO  6567,6 

VEL  11.653 

INCH  AZMTH 

INCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

61  .12 

21 

26  40 

4075.97 

-29.32 

178.92 

240.24 

118.88 

4 

3 51 

2846.19 

-29.31 

85.47 

240.24 

61  .12 

21 

26  40 

4075.97 

-29.32 

178.92 

240.24 

118.88 

4 

3 51 

2846.19 

-29.31 

85.47 

240.24 

61.12 

21 

26  40 

4075.97 

-29.32 

178.92 

240.24 

118.88 

4 

3 51 

2846.19 

-29.31 

85.47 

240.24 

PTH  2.05  VHP  2.765 
INJ  A7MTH  INJ  TIME 


62.14 

62.13 

62.14 

62.13 

62.14 
62.13 


22  34  36 
4 51  17 
22  34  36 
4 51  17 
22  34  36 
4 51  17 


differential  corrections 
TDE  .7334  TRA  .2494  TC3-1.1421 

ROE  .4806  RRA  .2513  RC3  -.3721 

F0E10.0173  FRA  7,3882  FC-J1.7516 

BOE  .8768  BRA  .3541  0C3  1.2012 

LAUNCH  DATE  DEC  13  1968 

HELIOCENTRIC  CONIC 


BAU  .2315 
FAU  .19570 
BSP  4260 
FSP  -6408 


SCT  1488.4  SCR 
RRT  .9397  RRF 
see  1750.2  R23 
SCI  1709.1  SC2 


920.8  SC3  1965.1 
.9836  RTF  ,9314 
.2281  R13 
271,1  THA 


9570 

31.02 


FLIGHT  TI>€  172.00 


OPA  -6.59  RAP  17.07  ECC  1.2373 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3476.0  -32.79  170.93 

2246.2  -32.70  77.40 

3476.0  -32.79  170.93 

2246.2  -32.78  77,48 

3476.0  -32.79  170.93 

2246.2  -32.78  77.40 

0R8IT  determination  ACCURACY 
ST  1116.6  SR  740.1  55  3757.3 

CRT  .9975  CRS  -.9969  CST  -.9891 
LSA  3985.5  MSA  165. 2 SSA  6.2 
ELI  1338.9  El2  43.3  AlF  33.51 

ARRIVAL  DATE  JUN  3 1969 


RL 

147.26 

LAL 

-.00 

LOL 

81.05 

VL 

27.810 

RP 

108.80 

LAP 

-1.72 

LOP  286.82 

VP 

37.533 

RC 

87.691 

CL 

30.36 

GP 

-8.58 

ZAL 

57.83 

PLANETOCENTRIC  CONIC 

C3 

14.323 

VHL 

3.785 

OLA 

39.12  RAL 

13.76 

GAL 

GAP 

ZAP 


DISTANCE  467,165 

3.78  AZL  86.05  HCA  205.82  SMA  128.97  ECC  .15613  INC  3.9524  VI 

.62  AZP  93.56  TAL  158.80  TAP  4.62  RCA  108.83  APO  149.11  V2 

96.44  ETS  .43  ZAE  160.79  ETE  208.54  ZAC  106.50  ETC  169.02  CLP  -96.52 


30.254 

34.804 


LNCH  AZMTH  LNCH  TIME  L-I  TIME 
61.80  21  32  47  4065.31 

118.20  4 3 31  2853.92 

61 .80  21  32  47  4065.31 

118.20  4 3 31  2855.92 

61.80  21  32  47  4065.31 

118.20  43  31  2853.92 

DIFFERENTIAL  CORRECTIONS 
TOE  .9399  TRA  .4215  TC3-1 .4163 
ROE  .4356  RRA  .2182  RC3  -.3098 
FOE  9.6932  FRA  7.4344  FC-1 1.7688 
eOE  1.0359  BRA  .4745  BC3  1.4498 


RAO  6567,6  VEL  11.649  PTH  2.05  VHP  2.774  DPA  -6.55  RAP  14.33  ECC  1 .2357 

■ ij  2 LAT  INJ  2 LONG 
-32.48  169.87 

-32.47  77.96 

-32.48  169.87 

-32.47  77.96 

-32.48  169.87 

-32.47  77.96 

mid-course;  execution  accuracy  ORBIT  DETERMINATION  ACCURACY 

eAU  .2776  SCT  1962.1  SCR  819.3  SC3  1941,9  ST  1444.6  SR  671.7  SS  366^.7 

FAU  .19470  RRT  .9579  RRF  .9745  RTF  .9605  CRT  .9997  CRS  -.9953  CST  -.9932 

esp  5426  see  2126.3  R23  .1494  R1 3 .9676  LSA  3996.2  HSA  165.6  SSA  6.9 

FSP  -6418  SCI  2115.1  SC2  218.2  THA  22.05  ELI  1593.0  EL2  14.0  AlF  24.93 


INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

-29.06 

177.87 

240.68 

62.57 

22  40  33 

3465.3 

-29.04 

85.96 

240.67 

62.55 

4 51  5 

2253.9 

-29.06 

177.87 

240.68 

62.57 

22  40  33 

3465.3 

-29.04 

85.96 

240.67 

62.55 

4 51  5 

2253.9 

-29.06 

177.87 

240.68 

62.57 

22  40  33 

3465.3 

-29.04 

85.96 

240.67 

62.55 

4 51  5 

2253.9 

527 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL.  4.  1968-69  i 


LAUNCH  OATC  OtC  13  196^ 


Flight  tine  ita.oo 


AlTffiVAL  CATE  JUN  5 1969 


HELlOCENTHrC  CONIC 
RL  147.26  LAL  -.00  LOL  81 .09 

RP  108.90  LAP  -1.88  LOP  289.99 

PC  90.069  Cl  29.76  CP  -7.61 

PlANETOCENTPIC  CONIC 


VL  27.809 
VP  37,928 
7AL  97.29 


OISTANCC  473.433 

CAL  3.84  A?L  86.12  MCA  208.99  SNA  128.97  ECC  .19660  INC  3.8804  VI  30.294 
CAP  1.01  A7P  93.40  TAL  198.92  TAP  7.91  PCA  108.77  APO  149.16  V2  34.799 
7AP  101.90  ETS  359.66  7AE  197.63  ETE  200.89  7AC  104.04  ETC  168.44  CtP-102.01 


C3  14.308 

VHL 

3.783 

Ola  38.74 

PAL  14.90 

PAD  6967, 

,6  VEL  11.649  PTH  2.04 

VHP  2.007 

OPA  -6.63 

PAP  11.01 

ECC  1.2555 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

JNJ  LONG  INJ  PT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

62.38 

21 

38  29 

4057.16 

-28.60 

177.09 

241.25 

62.09 

22  46 

6 

3457.2 

-32.19 

169.09 

117.62 

4 

3 4J 

2861.60 

-28.79 

06.46 

241 .24 

62.00 

4 51 

23 

2261.6 

-32.10 

70.46 

62.38 

21 

36  » 

4057.16 

-26.60 

177.05 

24i .25 

62T69 

22  46 

6 

3457.2 

-32.19 

269.05 

117.62 

4 

3 41 

266t  .eo 

-28.79 

86.46 

241 .24 

62.60 

4 51 

23 

2261.6 

-32.18 

70.46 

62.38 

21 

36  29 

4097.16 

-28.80 

177.05 

24i  .25 

62.li9 

22  4« 

6 

3457.2 

-32.29 

269.09 

117,62 

4 

3 41 

2861.60 

-28.79 

06.46 

241 .24 

62.00 

4 51 

23 

2261.6 

-32.10 

70.46 

OIFFEPENTIAL  COPPECTIONS 

MIO-COUPSE  EiCCUnCN  ACCUPACY 

ORBIT  OETEPMINAnON  ACCURACY 

TOE  1.1365 

TPA 

.5940 

TC3-J.6813 

6AU  .3291 

SCT  2431,5  SGP 

731.3  SC3  1666.3 

ST  1796.4 

SP  614.4 

5S  3562.5 

POE  .3991 

PPA 

.1885 

PC3  -.2496  FAU  .18963 

PPT 

.9576  PPT 

.9614  PTT 

.9735 

CPT  .9997  CPS  -.9931 

CST  -.9951 

FOE  9.2677  FPA 

7.3779 

rc-11.4742  eSP  6772 

SCO  2539.1  P23 

.0706  PI  3 

.9756 

L5A  4014.0 

MSA  166.4 

SSA  7.5 

60E  1 .2046  6PA 

.6232 

0C3  1 ,6997  FSP  -6287 

SCI 

2531 .0  SC2 

202.5  THA  : 

16.10 

ELI  1060.7  El2  13.0 

ALF  29.20 

tAUNCH  DATE  OCC  13  1968 


PlICHT  tike  176.00 


APPIVAL  CATE  JUN  7 1969 


HClIOCENTPIC  CONIC 
PL  147.26  LAL  -.00  LOL  ^.05 

PP  108.91  UP  -2.03  LOP  293.15 

PC  92.449  CL  29,20  CP  -6.79 

plapctocentpic  conic 


VL  27,807 
VP^  37,922 
7Al  56.73 


DISTANCE  479.661 

CAL  3.^A7L  M.18  HCA  212-19  5^128.99  ECC  .19727  INC  3-8214  VI  30.254 

CAP  1.40  A7F  93,24  TAL  158.19  TAP  10.35  PCA  108.67  APO  149.25  V2  34.795 

7AP  107.15  CTS  359.05  7AE  154.31  ETE  195.56  7AC  lOl ,BZ  ETC  167.98  CtP-107.27 


C3  14.360 

VHL  3.709 

OLA  30.41 

PAL  15.26 

PAD  6567.6 

VEL  11.651 

PTH  2.05 

VHP  2.063 

OPA  -6.75 

PAP  9.56 

ECC  1.2363 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

JNJ  PT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.09 

21  44  0 

4090.07 

-20.55 

176.30 

241.94 

63,14 

22  51  31 

3450.9 

-31.91 

168.30 

117.11 

4 4 19 

2069.92 

-20.54 

06.97 

241 .93 

63.13 

4 52  9 

2269.5 

-31,90 

70.90 

62.09 

21  44  0 

4090.07 

-20.55 

176.30 

241.94 

63.14 

22  51  31 

3450.9 

-31.91 

168.30 

117.11 

4 4 15 

2069.52 

-20.54 

06.97 

241 .93 

63.13 

4 92  5 

2269.5 

-31.90 

70.90 

62.09 

2I  44  0 

4050.07 

-20.59 

176.30 

241 .94 

63.14 

22  51  31 

3450.9 

-31 .91 

168.30 

117.11 

4 4 19 

2069.92 

-20.54 

06.97 

241 .93 

63.13 

4 52  5 

2269.5 

-31 .90 

78.90 

OIFFEPENTIAL  COPPECriCNS 


KIO-COUR5C  EXECUTION  ACCUPACr 


CP8IT  OETEPMINATION  ACCOPACV 


TOE  1.3193  TPA 

,7643 

TC3-1 .9300  0AU 

.3724 

SCT  2879.7  9CP  < 

654.6  SC3  1000.3 

ST 

2043.6 

SP 

564.9 

SS 

3431 .2 

POE  .3685  PPA 

.1609  PC3  -.1943 

FAU 

.10232 

PPT  , 

.9467  PPT 

.9427  PTF 

.9004 

CPT  .9905 

CPS 

-.9901 

CST 

-.9962 

roc  8.7458  FPA 

7.2147  FC-10.9914 

BSP 

0177 

SCO  2953.2  P23 

.0306  PI  3 

.9010 

LS4 

i 4030.0  MSA 

167,2 

SSA 

6.1 

60E  1.3698  6PA 

.7810  0C3  1.9398  FSP 

-6093 

SCI  2946.0  SC2  i 

206.2  THA  : 

12.21 

ELI 

2120.1 

El2 

29.6 

ALF 

15.43 

LAUNCH  DATE  OEC  1 

13  1968 

flight  TIME  178.00 

ARRIVAL 

DATE 

JUN 

9 1969 

HCLIOCENTPIC  CONIC 

DISTANCE  405.* 

900 

PL  147.26  LAL 

-.00  LOL  81,05 

VL 

27.003 

CAL  4 .00 

AZL  06.23 

MCA  215.31 

SMA  120.92 

ECC 

.15014 

INC 

3.7720 

VI 

30.254 

PP  10B^9Z  LAP 

-2.18 

LOP  296.31 

VP 

37.516 

CAP  1.70 

AZP  93.00 

TAl  157.03 

TAP  13.14 

PCA 

100.53 

APO 

149.31 

V2 

34.79! 

PC  94.840  Cl 

20.66 

CP  -6.08 

2AL 

56.12 

ZAP  112.13 

ETS  350.56 

ZAE  151.05 

ETE  191.83 

ZAC 

99.69 

ETC 

167.61 

CLP 

-112.26 

planetocentpic  conic 

C3  14.474  VHL 

3.004 

OLA  38.11 

PAL 

16.06 

PAD  6567.6 

VEL  11.656 

PTH  2.05 

VHP  2.940 

OPA 

-6.66 

PAP 

7.60 

ECC 

I .2362 

LNCH  A7MTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

I 2 LAT 

INJ 

2 LONG 

63.35  21 

49  30 

4045.95 

- 

20.29 

175.02 

242.74 

63.33 

22  56  56 

3445.9 

- 

31.63 

167.64 

116.65  4 

5 9 

2877.94 

- 

20.20 

07.51 

242.73 

63.32 

4 53  7 

2277.9 

- 

31  .62 

79.53 

63.35  21 

49  30 

4045.95 

- 

20.29 

175.02 

242.74 

63,33 

22  56  56 

3445.9 

- 

31.63 

167.64 

116.65  4 

5 9 

2877.94 

20.26 

07,51 

242.73 

63.32 

4 53  7 

2277.9 

- 

31  .62 

79.53 

63.35  21 

49  30 

4045.95 

20.29 

1 75 ,02 

242.74 

63.33 

22  56  56 

3445.9 

- 

31 .63 

167.64 

116.65  4 

5 9 

2877.94 

20.20 

07.51 

242.73 

63.32 

4 53  7 

2277.9 

- 

31 .62 

79.53 

OIFFEPENTIAL  COPPECTIONS 


MIO-COUPSE  EXECUTION  ACCUPACV 


0P6IT  OETEPMINATION  ACCURACY 


TOE 

1.4670  TPA  .9311 

TC3-2.1572  6AU 

.4163 

SCT  3299.3 

SCP 

569.0 

SC3 

1710^ 

ST 

2302,9  SP 

523.2 

SS 

3200.2 

PDE 

.3435  PPA  .1356 

PCr-.1434  FAU 

.17306 

PPT  .9264 

PRF 

.9171 

RTF 

.9643 

CRT 

.9963  CPS 

-.9663 

CST 

-.9968 

FOE 

8.1716  FPA  6.9600 

FC-10.3513  BSP 

9560 

see  3351.5 

P2S 

.0031 

PI  3 

.9644 

LSA 

4044.9  MSA 

167.9 

SSA 

8.6 

BOE 

1.5262  BPA  .9409 

8C3  2.1620  FSP 

-5634 

SCI  3344.3 

SC2 

216.6 

THA 

9.43 

Eli 

2361 .2  El2 

44  .0 

ALF 

12.76 

ILAUAtCH  DATE  OEC  13  1968 


flight  tike  180.00 


APPIVAL  DATE  JUN  11  1969 


HELIOCENTPIC  CONIC 


DISTANCE  492.113 


PL  147.26 

LAL 

-.00 

LOL  61.05 

VL  27.797 

CAL 

4.10 

AZL  06.27  HCA  218.40 

SMA 

126.66 

ECC  .15922 

INC  3.7296 

VJ 

30.254 

PP  108.93  UP 

-2.32 

LOP  299.47 

VP  37.509 

CAP 

2.17 

AZP  92.92 

TAL  157. 4J 

tap 

15.69 

PCA  106.36 

APO  149.40 

V2 

34 . 786 

PC  97.236  CL  28.12 
planetocentpic  CONIC 

CP  -5.47 

ZAL  55.47 

ZAP  116.02 

ETS  350.10 

ZAC  147.93 

ETE 

169.13 

ZAC  96.27 

ETC  167.33 

CLP 

-116.95 

C3  14.645 

VHL 

3.027 

OLA  37.63  PAL  16.91 

PAD  6567.6 

VEL  11.663 

PTH  2. 05 

VHP 

3.035 

OPA  -6.94 

RAP  5.95 

ECC 

1 .2410 

LNCH  A2HTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

INJ  PT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.79 

21 

55  3 

4042.26 

-20.02 

175.37 

243.66 

63.47 

23 

2 26 

34  42.3 

-31 .34 

167.40 

116.21 

4 

6 22 

2666.65 

-20.01 

00.09 

243.66 

63.46 

4 

54  29 

2266.9 

-31 .33 

60.13 

63.79 

21 

55  3 

4042.26 

-^.02 

175.37 

243.66 

63.47 

23 

2 26 

3442.3 

-31 .34 

167.40 

116.21 

4 

6 22 

2666.65 

-20.01 

00.09 

243.66 

63.46 

4 

54  29 

2266.9 

-31 .33 

60.13 

63.79 

21 

55  3 

4042.26 

-20.02 

175.37 

243.66 

63.47 

23 

2 26 

3442.3 

-31 .34 

167.40 

116.21 

4 

6 22 

2666.65 

-20.01 

00.09 

243.66 

63.46 

4 

54  29 

2266.9 

-31 .33 

60.13 

OIFFEPENTIAL  CCPPECTJONS 


MIO-COUPSE  EXECUTION  ACCURACY 


0P6IT  OETEPMINATION  ACCUPACr 


TOC 

1.6400 

TPA 

1.0948  TC3-2.3575  BAU 

.4620 

SCT 

3686.6  SCP 

534.9 

SC3 

1603.0 

ST 

2533.7 

SR 

466.6 

SS 

3139.7 

POE 

.3236 

PPA 

.1126  PC3  -.0972  FAU 

.16234 

PPT 

.6966  PPT 

.6631 

PTF 

.9667 

CRT 

.9931 

CRS 

-.9615 

CST 

-.9971 

FOE 

7.5797 

FPA 

6.7037  FC3-9.5964  BSP 

10677 

see 

3725.2  P23 

-.0116 

PI  3 

.9666 

LSA 

4060,5 

MSA 

166.7 

SSA 

9.1 

ecE 

1.6716 

BPA 

1.1006  6C3  2.3595  FSP 

-5524 

SCI 

3717.6  SC2 

234.9 

THA 

7.44 

ELI 

2579.6 

EL2 

56.4 

ALF 

10.65 

528 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  DEC  13  196^ 


Flight  time  tez.oo 


ARRIVAL  CATE 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LdL  61.05  VL 

RP  106.94  LAP  -2.45  LOP  302.63  VP 

RC  99.636  CL  27.57  OP  -4.93  7AL 

PLANETOCENTRIC  CONIC 
C3  14.672  VHL  3.656  CLA  37.57  RAL 


DISTANCE  496.296 

VL  27.790  CAL  4.22  A7L  86.31  HCA  221.64  SMA  126.63  ECC  .16051  INC  3.6930  VI  30.254 

VP  37.501  CAP  2.54  A7P  92.76  TAL  156.96  TAP  16.60  RCA  106.15  APO  149.51  V2  54.766 

7AL  54.76  7AP  121 .20  ETS  357.69  7AE  145.03  ETE  167.12  7AC  96.97  ETC  167.12  ClP-121.33 


RAO  6567.6  VEt  11.673  PTH  2.05  VHP  3.146 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

64.21 

22 

0 47 

4039.44 

-27.74 

174.97 

244.69 

115.79 

4 

7 46 

2696.52 

-27.73 

66.72 

244.69 

64.21 

22 

0 47 

4039.44 

-27,74 

174,97 

244.69 

115.79 

4 

7 46 

2696.52 

-27.73 

66.72 

244.69 

64.21 

22 

0 47 

4039.44 

-27.74 

174.97 

244.69 

115.79 

4 

7 46 

2696.52 

-27.73 

66.72 

244.69 

OPA  -6.95  RAP  4.62  ECC  1 .2446 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


differential  corrections 
TOE  1.7766  TRA  1 .2556  TC3-2.5279 

ROC  .3064  RRA  .0925  RC3  -.0562 

FOE  6.9923  FRA  6.4054  FC3-6.7807 

eOE  1.6053  6RA  1 .2592  BC3  2.5266 

LAUNCH  DATE  DEC  13  1966 


MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

.5027 

SOT  4040.6  SCR 

491.6 

SC3 

1491 .3 

ST 

2736.1  SR  461.1 

SS 

2969.5 

15064 

RRT  .6572  RRF 

.6405 

RTF 

.9662 

CRT 

.9669  CRS  -.9756 

CST 

-.9974 

12102 

see  4070.4  R23 

-.0193 

RI3 

.9661 

LSA 

4075.2  MSA  169.7 

SSA 

9.6 

-5165 

SCI  4062.6  SG2 

251,9 

TMA 

5.98 

ELI 

2773.9  EL2  67,6 

alf 

9.47 

FLIGHT  TIME  164.00 


ARRIVAL  0>TE  JW  15  1969 


HELlOaNTRZC  CONK  DISTANCE  504.461 

RL  147.26  LAL  -.00  LCL  61.05  VU  27.761  GAU  4.34  Aa  66.34  HCA  224,60  SMA  128.77  ECC  .16200  INC  3.6606  VI  30.254 

RP  106.94  LAP  -2.56  LOP  305.79  VP  37.494  GAP  2.92  ATP  92.60  TAL  156,47  TAP  21.27  RCA  107,91  APO  149.63  V2  34.764 

RC  102.036  Gl  27.02  GP  -4,47  7AL  54.05  ZAP  125.27  ETS  357.66  7AE  142,36  ETE  165.59  7AC  95.99  ETC  166.97  ClP-125.39 


PLANETOCENTRIC  CONIC 
C3  15.156  VHL  3.693 

OLA  37.31 

RAL  18.76  RAO  6567.6 

VEL  11.685 

PTH  2.06 

VHP 

3.273 

OPA  -6.90 

RAP  3.60 

ECC  1.2494 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

64.62 

22 

6 41 

4037,47 

-27,43 

174.64 

245.83 

63.66 

23 

13  58 

3437.5 

-30. T3 

166.72 

115.36 

4 

9 28 

2906.99 

-27.42 

89.40 

245.63 

63.65 

4 

57  55 

2307.0 

-30.72 

61 .48 

64.62 

22 

€ 41 

4037.47 

-27.43 

174.64 

245.63 

63.66 

23 

13  58 

3437.5 

-30.73 

166.72 

115.36 

4 

9 28 

2906.95 

-27.42 

89.40 

245.63 

63.65 

4 

57  55 

2307.0 

-30.72 

81 .46 

64.62 

22 

6 41 

4037.47 

-27,43 

174,64 

245.63 

63.66 

23 

13  58 

3437.5 

-30.73 

166.72 

115.36 

4 

9 28 

2906.99 

-27.42 

89.40 

245.83 

63.65 

4 

57  55 

2307.0 

-30.72 

81  .46 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  0R6IT  DETERMINATION  ACCURACV 

TOE  1.9057  TRA  1.4162  TC3-2.6641  BAU  .5396  SOT  4563.0  SCR  459.5  803  1360.6  ST  2913.4  SR  439.9  SS  2644.5 

ROE  .2976  RRA  .0746  RC3  -.0202  FAU  .13664  RRT  .6094  RRF  .7904  RTF  .9690  CRT  .9656  CRS  -.9669  CST  -.9975 

FOE  6.4344  FRA  6.1076  FC3-7, 9193  esP  13194  SC6  4367.1  R23  -.0225  R1 3 . 9669  LSA  4091 .9  MSA  170.6  SSA  10.0 

eOE  1.9266  BRA  1 .4162  BC3  2.6642  FSP  -4616  SOI  4376.9  SC2  266.9  THA  4.89  ELI  2945.4  EL2  76.0  AlF  6.46 


LAUNCH  DATE  DEC  13  1 966  FLIGHT  TIME  166.00  ARRIVAL  CATE  JUN  ]7  1969 

HELIOCENTRIC  CONIC  DISTANCE  510.602 

RL  147.26  LAL  -.00  LOL  61 .05  VL  27.771' GAL  4.49  A7L  66.37  HCA  227.96  SMA  126.70  ECC  .16370  INC  3.6315  VI  50.254 

RP  106.95  LAP  -2,70  LOP  306.96  VP  37,465  CAP  3.30  ATP  92.43  TAL  155.93  TAP  23.69  RCA  107.63  APO  149.77  V2  34.783 

RC  104.441  GL  26.45  CP  -4.06  TAt  53.27  TAP  129.04  ETS  357.49  TAE  139.93  £TE  184.40  TAC  95.30  ETC  166.66  ClP-129.16 

PLANETOCENTRIC  CONIC 

C3  15.497  VHL  3.937  OLA  37.05  RAL  19.75  RAD  6567.6  VEL  11,700  PTH  2.06  VHP  3.412  CPA  -6.78  RAP  2.67  ECC  1 .2550 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

. INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONC 

65.04 

22  12  48 

4036,17 

-27.11 

174.36 

247.07 

63.72 

23  20  4 

3436.2 

-30.40 

166.46 

114.96 

4 11  17 

2918.26 

-27.10 

90.14 

247.07 

63.70 

4 59  55 

2316.3 

-30.39 

62.24 

65.04 

22  12  48 

4036.17 

-27.11 

174.36 

247.07 

63.72 

23  20  4 

3436.2 

-30.40 

166.46 

114.96 

4 11  17 

2918.26 

-27,10 

90.14 

247.07 

63.70 

4 59  55 

2318.3 

-30.39 

82.24 

65.04 

22  12  48 

4036.17 

-27.11 

174.36 

247.07 

63.72 

23  20  4 

3436.2 

-30.40 

166.46 

114.96 

4 It  17 

2918.26 

-27.10 

90.14 

247.07 

63.70 

4 59  55 

2318.3 

-30.39 

62.24 

differential  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.0184 

TRA  1.5738 

TC3-2.7742  BAU  .5747 

SCT  4651.7  SCR 

436,1  SC3  1272.7 

ST  3062.1 

SR  423.9 

SS  2696.9 

ROE  .2904 

RRA  .0587 

RC3  .0097 

FAU  .12716 

RRT 

.7554  RRF 

.7346  RTF 

.9896 

CRT  .9779 

CRS  -.9613 

CST  -.9976 

FOE  5.8982 

FRA  5.8031 

FC3-7.1037  BSP  14227 

see  4672.1  R23 

-.0241  R13 

.9895 

LSA  4100.0 

MSA  172.0 

SSA  10.5 

BOE  2.0392 

BRA  1.5749  6C3  2.7742  FSP  -4470 

SCI 

4663.4  SC2 

285.0  THA 

4.07 

ELI  3090.0 

El2  67.7 

AlF  7.7? 

LAUNCH  DATE  DEC  13  1966  FLIGHT  TIME  186.00  ARRIVAL  DATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  516.722 

RL  147,26  LAL  -.00  LOL  61 .05  VL  27.760  GAL  4.65  Aa  66.39  HCA  231.12  SMA  126.62  ECC  .16561  INC  3.6052  VI  30.254 

RP  106.95  LAP  -2,61  LOP  312.12  VP  37.477  GAP  3.66  ATP  92-26  TAL  155.36  TAP  26.46  RCA  107.32  APO  149.92  V2  34.763 

RC  106.644  CL  25.67  CP  -3.7l  TAL  52.45  ZAP  132.54  ETS  357.37  TAE  137.73  ETE  163.47  TAC  94.90  ETC  166.79  ClP-152.65 

PLANETOCENTRIC  CONIC 


C3  15.896 

VHL 

3,987 

OLA  36.79  RAL  20.79  RAO  6567.6 

VEL  11.717 

' PTH  2.06 

VHP 

3. 

.564 

OPA  -6.60 

RAP  2 . 42 

ECC 

1 .2616 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

: INJ  atmth 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.46 

22 

19  10 

4035.42 

-26.76 

174.10 

248.42 

63.75 

23 

26 

26 

3435.4 

-30.06 

166.23 

114.54 

4 

13  13 

2930.56 

-26.75 

90.94 

248.41 

63.74 

5 

2 

4 

2330.6 

-30.04 

63.07 

65.46 

22 

19  10 

4035.42 

-26.76 

174.10 

248.42 

63.75 

23 

26 

26 

3435.4 

-30.06 

166.2? 

114.54 

4 

13  13 

2930,56 

-26.75 

90.94 

248.41 

63.74 

5 

2 

4 

2330.6 

-30.04 

63.0/ 

65.46 

22 

19  10 

4035.4? 

-26.76 

174.10 

248.42 

63.75 

23 

26 

26 

3435.4 

-30.06 

166.23 

114.54 

4 

13  13 

2930.56 

-26.75 

90.94 

248.41 

63.74 

5 

2 

4 

2330.6 

-30.04 

63.07 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

toe  2.1202 

TRA 

1.7316 

TC3-2.8552  BAU  .6069 

SCT  4911.4  SCR 

420.6  SC3  1170.2 

ST  3166.9 

SR  412.6 

SS 

2556.7 

ROE  .2666 

RRA 

.0449 

RC3  .0343 

,FAU  .11607 

RRT 

.6986  R^ 

.6769  RTF 

.9899 

CRT  .9715 

CRS  -.9532 

CST 

-.9977 

FOE  5.4002 

FRA 

5.5116  FC3-6.3210  BSP  15172 

see  4929,3  R23  - 

.0242  R13 

.9899 

LSA  4104,0 

MSA  173.5 

SSA 

10.9 

BOE  2.1395 

BRA 

1.7322  0C3  2.8554 

FSP  -4139 

SCI  4920.2  SC2 

300.4  THA 

3.44 

ELI  3212.0 

EL2  97.1 

alf 

7.17 

529 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  OCC  13  1968  FuKiHT  TINE  190.00  ARRIVAL  CATE  JUN  ^l  1969 


heliocentric  conic  distance  522.818 


RL  147.26 

LAL 

-.00 

LOL  -81.05 

VL  27.748 

GAL  4 .82 

AZL  86.42 

HCA 

234 .28 

SMA 

128.54 

ECC  .16773 

INC  3.5812 

VI 

30.254 

RP  108.94 

LAP 

-2.91 

LOP  315.28 

VP  37.468 

CAP  4 .06 

AZP  92.09 

TAL 

154.75 

TAP 

29.04 

RCA  106.98 

APO  150.10 

V2 

34.784 

RC  109.246 

CL 

25.28 

CP  -3,40 

ZAL  51.59 

ZAP  135.78 

ETS  357.27 

ZAE 

135.75 

ETE 

182.73 

ZAC  94.75 

ETC  166.76 

CLP 

-135.88 

PLANETOCENTRIC  CONIC 

C3  16.362 

VHL 

4,045 

OLA  36.53  RAL  21.88 

RAO  6567.7 

VEL  11.737 

PTH 

2.07 

VHP 

3.727 

OPA  -6.34 

RAP  2.23 

ECC 

1.2693 

LNCH  A7MTH 

UNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.89 

22 

25  47 

4035 .24 

-26.39 

m.88 

249.85 

63.77 

23 

33  2 

3435.2 

-29.68 

166.04  ^ 

114.11 

4 

15  17 

2943.85 

-26.37 

91.81 

249.84 

63.75 

5 

4 20 

2343.8 

-29.67 

83.97 

65.89 

22 

25  47 

4035.24 

-26.39 

173.88 

249.85 

63.77 

23 

33  2 

3435.2 

-29.68 

166.04 

114.11 

4 

15  17 

2943.85 

-26.37 

91 .81 

249.64 

63.75 

5 

4 20 

2343.8 

-29.67 

83.97 

65.89 

n 

25  47 

4035.24 

-26.39 

1X3,88 

249.85 

63.77 

23 

33  2 

3435.2 

-29.68 

166.04 

114.11 

4 

15  17 

2943.85 

-26.37 

91 .81 

249.84 

63.75 

5 

4 20 

2343.8 

-29.67 

83.97 

differential  corrections  hio-course  execution  accuracv  orbit  determination  ACCURACV 

TOE  2.2125  TRA  1.8910  TC3-2.9085  0AU  .6363  SOT  5144.9  SCR  411.5  SC3  1074.7  ST  3290.4  SR  405.4  SS  2425.5 

ROE  .2859  RRA  .0332  RC3  .0540  FAU  .10557  RRT  .6431  RRF  .6211  RTF  .9901  CRT  .9647  CRS  -.9447  CST  -.9977 

FOE  4.9443  FRA  5.2383  FC3-5.5859  BSP  16027  SOB  5161.3  R23  -.0235  R13  .9900  LSA  4104.0  MSA  175.4  SSA  11.3 

eOE  2.2309  BRA  1.8913  BC3  2.9090  FSP  -3821  SCI  5151.7  SG2  314.7  THA  2.96  ELI  3313.6  £l2  106.1  AlF  6.78 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  192.00  ARRIVAL  DATE  JUN  23  1969 

HELIOCENTRIC  CONIC  OISTA^E  528.892 

RL  147.26  LAL  -.00  LOL  81.05  VL  27.734  GAL  5.01  A7L  8M&.44  HCA  237.44  SMA  128.45  ECC  .17008  INC  3.5590  VI  30.254 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.460  CAP  4,45  A2P  91.92  TAL  154.11  TAP  31,55  RCA  106.60  APO  150.29  V2  34.785 

RC  111.645  CL  24.66  CP  -3.12  7AL  50.69  2AP  138.78  ETS  357.21  7AC  133.98  £T£  182.14  ZAC  94.85  ETC  166.76  ClP-138.88 

PLANETOCENTRIC  CONIC 

C3  16.894  VHL  4.110  OLA  36.26  RAL  23.01  RAO  6567.7  VEL  11.759  PTH  2.08  VHP  3.900  OPA  -6.02  RAP  2,27  ECC  1.2780 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

66.34 

22  32  41 

4035.43 

-25.99 

173,68 

251.38 

63.77 

23 

39 

57 

3435.4 

-29.29 

165.87 

113.66 

4 17  21 

2958.33 

-25.97 

92.75 

251 .37 

63.76 

5 

6 

40 

2358.3 

-29.28 

84.94 

- 

66.34 

22  32  41 

4035.43 

-25,99 

173,68 

251.38 

63.77 

23 

39 

57 

3435.4 

-29,29 

165.87 

113.66 

* i7  it 

2958.33 

-25,97 

92.75 

251.37 

63.76 

5 

6 

40 

2358.3 

'29, 2B 

84.94 

66.34 

22  32  41 

4035.43 

-25.99 

173.68 

251.38 

63.77 

23 

39 

57 

3435.4 

-29.29 

165.87 

113.66 

4 17  21 

2958.33 

-25,97 

92.75 

251 .37 

63.76 

5 

6 

40 

2358.3 

-29.28 

84.94 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.2961 

TRA  2.0531 

TC3-2.9362  6AU  .6634 

SCT  5354.4  SCR 

407.3  SC3 

986.5 

ST  3374.0 

SR  401.5 

SS 

2298.9 

ROC  .2879 

RRA  .0234 

RC3  .0692  FAU  .09577 

RRT  , 

,5917  RRf 

• V02  RTF 

.9900 

CRT  .9576 

CRS  -.9362 

CST 

-.9977 

FOE  4.5282 

FRA  4.9839 

rC3-4.9078 

BSP  16808 

see  5369.8  R23  - 

.0222  R13 

.9900 

LSA  4098.5 

MSA  177.6 

SSA 

11.7 

- 

BOC  2.3141 

BRA  2.053?  0C3  2.937J 

FSP  -3524 

SC]  5359.8  SC2 

328.0  THA 

2.59 

ELI  3395.8 

EL2  114.9 

alf 

6.51 

LAUNCH  DATE  DEC  13  1968 

Flight  time  194,00 

ARRIVAL  CATE 

JUN 

25  1969 

E 

E 

HELIOCENTRIC  CONIC 

DISTANCE  534. 

942 

RL  U7.26 

LAL  -.00 

LOL  81 .05 

VL  27 . 720 

CAL  5.22 

AZL  86.46 

HCA  240.60 

SMA 

128.35 

ECC  .17266 

INC  3.5383 

VI 

30.254 

RP  108.93 

LAP  -3.08 

LOP  321.61 

VP  37,451 

CAP  4.83 

AZP  92.74 

TAL  153.44 

TAP 

34.04 

RCA  106.19 

APO  150.51 

V2 

34.787 

RC  114.042 

OL  24.03 

CP  -2.88 

ZAL  49.76 

ZAP  141.57 

ETS  357.16 

ZAE  132.39 

ETE 

181 .66 

ZAC  95.16 

ETC  166.77 

CLP 

-141  .66 

PLANETOCENTRIC  CONIC 

C3  17.499 

VHL  4.183 

OLA  35.99 

RAL  24,27 

RAO  6567.7 

VEL  21.785 

PTH  2.08 

VHP 

4. 

.084 

OPA  -5.65 

RAP  2.52 

ECC 

1 .2880 

_ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TI>C 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.80 

22  39  50 

4036.09 

-25.56 

273.50 

252.99 

63.76 

23 

47 

6 

3436.1 

-28.86 

165.72 

113.20 

4 19  29 

2973.92 

-25.55 

93.77 

252.99 

63.75 

5 

9 

3 

2373.9 

-28.86 

85.99 

66.80 

22  39  50 

4056.09 

-25.56 

173.50 

252.99 

63.76 

23 

47 

6 

3436.1 

-28.86 

165.72 

113.20 

4 29  29 

2973.92 

-25.55 

93.77 

252.99 

63.75 

5 

9 

3 

2373.9 

-28.86 

85.99 

66.80 

22  39  50 

4036.09 

-25.56 

173.50 

252.99 

63.76 

23 

47 

6 

3436.1 

-28.66 

165.72 

113.20 

4 29  29 

2973.92 

-25.55 

93.77 

252.99 

63.75 

5 

9 

3 

2373.9 

-28.86 

85.99 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.3756 

TRA  2,2218 

TC3-2.9337  8AU  .6866 

SCT  5545.7  SCR 

407.0  SC3 

906.2 

ST  3444.6 

SR  400.6 

SS 

2182.9 

ROE  .2924 

RRA  .0154 

RC3  .0807  FAU  .08632 

RRT  < 

,5473  RRF 

.5270  RTF 

.9899 

CRT  .9507 

CRS  -.9279 

CST 

-.9977 

- 

FOE  4.1582 

FRA  4,7554 

FC3-4.2707  6SP  17452 

SOB  5560.6  R23  - 

.0202  R13 

.9898 

LSA  4093.7 

MSA  180.0 

SSA 

12.0 

0OE  2.3935 

BRA  2.2218 

BC3  2.9348 

FSP  -3234 

SCI  5550.2  SC2 

340.3  THA 

2.31 

ELI  3465.6 

EL2  123.5 

alf 

6.32 

LAUNCH  DATE  DEC  13  1968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUN  27  1969 


HELIOCENTRIC  CONIC  DISTANCE  540.966 

RL  147.26  LAL  -.00  LOt  81.05  VL  27.705  GAL  5.44  AZL  86.48  HCA  243.77  SMA  128.24  ECC  .17549  INC  3.5189  VI  30.254 

RP  108,93  LAP  -3.16  LOP  324.78  VP  37.442  CAP  5.23  AZP  91.56  TAL  152.73  TAP  36.49  RCA  105.74  APO  150.75  V2  34.790 

RC  116.435  Cl  23.39  CP  -2.67  ZAL  48.80  ZAP  144.16  ETS  357.13  ZAE  130.97  ETE  181 .27  ZAC  95.66  ETC  166.80  ClP-144.24 

pla^ctocentric  conic 


C5  18.184 

VHL 

4.264 

Ola  35.70 

RAL  25.36 

RAO  6567. 

.7  VEL  11.814 

PTH  2.09 

VHP  4.276 

OPA  -5.22 

RAP  2.96 

ECC 

1 .2993 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.29 

22 

47  18 

4036.97 

-25.10 

173.32 

254.69 

63.74 

23  54 

35 

3437.0 

-28.42 

165.58 

112.71 

A 

21  33 

2990,91 

-25.09 

94.88 

254.68 

63.73 

5 11 

24 

2390.9 

-28.41 

87.14 

67.29 

22 

47  18 

4036.97 

-25.10 

173.32 

254.69 

63.74 

23  54 

35 

3437.0 

-28.42 

165.58 

112.71 

4 

21  33 

2990,91 

-25.09 

94.88 

254.68 

63.73 

5 11 

24 

2390.9 

-28.41 

87.14 

67.29 

22 

47  18 

4036.97 

-25.10 

173.32 

254.69 

63.74 

23  54 

35 

3437.0 

-28.42 

165.58 

112.71 

4 

21  33 

2990.91 

-25.09 

94.88 

254.68 

63.73 

5 11 

24 

2390.9 

-28.41 

87.14 

differential  CORRECTIONS 

MIO- 

OOURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.4455 

TRA 

2.3927 

TC3-2.9161 

BAU  .7092 

SCT 

57J4.5  SCR 

408.8  SC3 

832.1 

ST  3494.8 

SR  401.6 

SS 

2069.8 

ROE  .2989 

RRA 

.0089  RC3  .0881 

FAU  .07804 

RRT 

.5099  R^ 

.4907  RTF 

.9897 

CRT  .9438 

CRS  -.9196 

CST 

-.9977 

FOE  3.8163 

FRA 

4.5396 

FC3-3.7157  BSP  18100 

see 

5729.1  R23  - 

.0184  R13 

.9896 

LSA  4077.4 

MSA  182.9 

SSA 

12.3 

BOE  2.4637 

BRA 

2.3928 

BC3  2.9174 

FSP  -2984 

SCI 

5718.3  SC2 

351.4  THA 

2.10 

ELI  3515.3 

EL2  132.0 

alf 

6.20 

530 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968  69» 


LAUNCH  DATE  DEC  13  1966 


Flight  time  198.oo 


ARRIVAL  DATE  JUN  29  1969 


HELIOCENTRIC  CONIC 


RL 

147.26 

LAL 

-.00 

LOL 

RP 

108.91 

LAP 

-3.22 

LOP 

RC 

118.823 

GL 

22.73 

GP 

PLANETOCENTRIC  CONIC 

C3 

18.955 

VHL 

4.354 

DLA 

DISTANCE  546.964 

81.05  Vl  27.689  CAL  5.69  A7L  86.50  HCA  246.93  SMA  128.13  ECC  -17857  INC  3.5004  VI  30.254 

327.94  VP  37.434  GAP  5.63  A7P  91.37  TAL  151.99  TAP  38.92  RCA  105.25  APO  151.01  V2  34.794 

-2.48  7AL  47.81  7AP  146.58  ETS  357.11  7AE  129.69  ETE  180.95  7AC  96.34  ETC  166.83  ClP-146.66 


35.40  RAL 


LNCH  ATMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

67.80 

22  55 

2 

4038.15 

-24.62 

173.15 

112.20 

4 23 

34 

3009.24 

-24.60 

96.07 

67.80 

22  55 

2 

4030.15 

-24.62 

173.15 

112.20 

4 23 

34 

3009.24 

-24.60 

96.07 

67.80 

22  55 

2 

4038.15 

-24 .62 

J73.15 

112.20 

4 23 

34 

3009.24 

-24.60 

96.07 

26.59  RAO  6567.8  VEL  11.846  PTH  2.10  VHP 
INJ  RT  ASC  INJ  A7MTH 


4.479  DPA  -4,74  RAP  3.56  ECC  1,3120 


256.46 

256.46 

256.46 

256.46 

256.46 

256.46 


63.71 

63.70 

63.71 

63.70 

63.71 
63.70 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  2 20 

3438.1 

-27,94 

165.45 

5 13  43 

2409.2 

-27.93 

88.37 

24  2 20 

3438.1 

-27.94 

165.45 

5 13  43 

2409.2 

-27.93 

88.37 

24  2 20 

3438.1 

-27.94 

165.45 

5 13  43 

2409.2 

-27.93 

88.37 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5106  TRA  2.5704  TC3-2.8776  8AU  .7296 

ROE  .3072  RRA  .0041  RC3  .0925  FAU  .07039 

FOE  3.5096  FRA  4.3443  FC3-3.2150  BSP  18684 

BOE  2.5293  BRA  2.5704  BC3  2.8791  FSP  -2751 

LAUNCH  CATE  DEC  13  1968 


MIO-COURSC  EXECUTION  ACCURACT 
SOT  5866.6  SCR  412.3  SC3 
RRT  .4802  RRF  .4626  RTF 
see  5881.1  R23  -.0164  R13 
SCI  5869.9  SC2  361,4  THA 

flight  time  200.00 


ORBIT  determination  ACCURACV 


764.9 

ST 

3531  .6 

SR 

404.3 

SS 

1964.4 

.9894 

CRT 

.9371 

CRS 

-.9110 

CST 

-.9977 

.9894 

LSA 

4057.0  MSA 

186.0 

SSA 

12.5 

1 .94 

ELI 

3551.9 

EL2 

140.3 

alf 

6.13 

ARRIVAL  DATE  JUL  I 1969 


HELIOCENTRIC  CONIC 
RL  147.26  LAL  -.00  LOL  81.05  VU 

RP  108.90  LAP  -3.27  LOP  331.11  VP 

RC  121.206  CL  22.06  OP  -2.32  7AL 

PLANETOCENTRIC  CONIC 
C3  19.823  VHL  4.452  OLA  35.10  RAL 


27.672  GAL 
37.425  GAP 


DISTANCE  552.934 

5.95  A7L  86.52  HCA  250.09  SMA  128.02 
6.03  ATP  91.19  TAL  151.23  TAP  41.32 


ECC  .18192  INC  3.4829  Vl  30.254 

. , . RCA  104.73  aPO  151.31  V2  34.798 

46.79  TAP  148.84  ETS  357.09  TAE  128.55  ETE  180.69  7AC  97.18  ETC  166,88  ClP'1*S*92 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

68.34 

23  3 4 

4039.54 

-24,10 

172.98 

111.66 

4 25  29 

3029.04 

-24,09 

97.36 

68.34 

23  3 4 

4039.54 

-24.10 

172.98 

111.66 

4 25  29 

3029.04 

-24.09 

97.36 

68.34 

23  3 4 

4039.54 

-24.10 

172.98 

111.66 

4 25  29 

3029.04 

-24.09 

97.36 

27.83  RAO  6567.8  VEL  11.883  PTH  2.11 
INJ  RT  ASC  INJ  A7MTH 


VHP  4.691  DPA  -4.21  RAP  4,32  ECC  1.3262 


258.31 

258.30^ 

258.31 

258.30 

258.31 
258.30 


63.68 

63.67 

63.68 

63.67 

63.68 
63.67 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  10  23 

3439.5 

-27.43 

165.32 

5 15  58 

2429.0 

'27.42 

89.69 

24  ID  23 

3439.5 

-27.43 

165.32 

5 15  58 

2429.0 

-27.42 

89.69 

24  10  23 

3439.5 

-27.43 

165.32 

5 15  58 

2429.0 

-27.42 

89.69 

differential  CORRECTIONS 
TOE  2.5712  TRA  2.7558  TC3-2.8201  BAU  .7478 

ROE  .3172  RRA  .0008  RC3  .0942  FAU  .06334 

FOE  3.2332  FRA  4.1678  FC3-2.7662  BSP  19212 

BOE  2.5907  BRA  2.7558  BC3  2.8216  FSP  -2539 


MIO-COURSC  EXECUTION  ACCURACr 
SCT  6003.5  SCR  416.7  SC3  703.8 

RRT  .4579  RRF  .4420  RTF  .9890 

see  6017,9  R23  -.0142  R13  .9890 

SCI  6006.5  SC2  370.3  THA  1.83 


ORBIT  DETERMINATION  ACCURACY 
ST  3555.9  SR  408.2  SS  1865.5 

CRT  .9307  CRS  -.9043  CST  -.9977 

LSA  4031.8  MSA  189.5  SSA  12.7 

ELI  3576.2  EL2  148.5  ALF  6. 11 


LAUNCH  DATE  DEC  13  1968 
HELIOCENTRIC  CONIC 

RL  147.26  LAL  -.00  LOL  81 .05  VL  27.654 

RP  108.89  LAP  -3.32  LOP  334.28  VP  37.417 

RC  123.581  GL  21.37  CP  -2.17  TAL  45.75 

PLANETOCENTRIC  CONIC 


Flight  time  202.00 


ARRIVAL  DATE  JUL  3 1969 


GAL 

GAP 


DISTANCE  558.876 

6.23  ATL  86.53  HCA  253.26  SMA  127.90  ECC  .18556  INC  3.4660  Vl  30.254 
6.45  ATP  91.00  TAl  150.44  TAP  43.70  RCA  104.16  APO  151.63  V2  34 .803 


TAP  150.97  ETS  357.07  TAE  127.53  ETE  180.47  TAC  98.15  ETC  166.93  ClP-151.04 


C3  20.798 

VHL  4.560 

OLA  34 . 78 

RAL  29.09 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

68.91 

23  11  23 

4041.10 

-23.55 

m .09 

4 27  14 

3050.39 

-23.54 

68.91 

23  11  23 

4041.10 

-23.55 

111  .09 

4 27  14 

3050.39 

-23.54 

68.91 

23  11  23 

4041.10 

-23.55 

11!  .09 

4 27  14 

3050.39 

-23.54 

differential 

CORRECTIONS 

RAO  6567.8  VEL  11.924  PTH 
INJ  LONG  INJ  RT  ASC  IN. 


2.12  VHP  4.913  DPA  -3.65  RAP  5.20  ECC  1.3423 


TOE  2.6310  TRA  2.9526  TC3-2.7415  BAU  .7627 

ROE  .3287  RRA  -.0008  RC3  .0939  FAU  .05668 

FOE  2.9893  FRA  4.0124  FC3-2.3596  BSP  19624 

BOE  2.6515  BRA  2.9526  BC3  2.7431  FSP  -2334 

LAUNCH  DATE  DEC  13  1968 

heliocentric  CONIC 

RL  147.26  LAL  -.00  LOL  81 .05  Vl  27.636 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.409 

RC  125.948  CL  20.68  CP  -2.04  TAL  44.70 

PLANETOCENTRIC  CONIC 
C3  21.890  VHL  4.679  OLA  34.45  RAL 


172.81  260.23 

98.74  260.22 

172.81  260.23 

98.74  260.22 

172.81  260.23 

98.74  260.22 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6129.9  SCR  421 .8  SC3 
RRT  .4430  RRF  .4290  RTF 
SCB  6144.4  R23  -.0118  R13 
SCI  6132.8  SC2  378.0  THA 

flight  time  204.00 


1 ATMTH 

INJ  JIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.64 

24  18  44 

3441  .1 

-26.90 

165.19 

63.63 

5 10  4 

2450.4 

-26.89 

91  .12 

63.64 

24  18  44 

3441  .1 

-26.90 

165.19 

63.63 

5 18  4 

2450.4 

-26.89 

91  .12 

63.64 

24  16  44 

3441  .1 

-26.90 

165.19 

63.63 

5 18  4 

2450.4 

-26.89 

91 .12 

ORBIT  determination  ACCURACY 


648.9 

ST 

3573.2 

SR 

413.0 

SS 

1775,8 

.9886 

CRT 

.9246 

CRS 

-.8973 

CST 

-.9978 

.9886 

LSA 

4006.8 

MSA 

193.2 

SSA 

12.9 

1.75 

EU 

3593.6 

El2 

156.4 

ALF 

6.11 

ARRIVAL  date  JUL  5 1969 


GAL 

GAP 


DISTANCE  564,705 
6,53  ATL  86.55  HCA  256.42  SMA  127.77 
6.88  ATP  90.81  TAL  149.63  TAP  46.05 


ECC  .18950  INC  3.4496  Vl  30.254 

RCA  103.56  APO  151.99  V2  34.808 

TAP  152.97  ETS  357.05  TAE  126.61  ETE  180.30  TAC  99.25  ETC  166.97  ClP-153.04 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

69.51 

23  19  59 

4042.75 

-22.98 

110.49 

4 28  48 

3073.39 

-22.96 

69.51 

23  19  59 

4042.75 

-22.98 

110.49 

4 28  48 

3073.39 

-22.96 

69.51 

23  19  59 

4042.75 

-22.98 

110.49 

4 28  48 

3073.39 

-22.96 

differential 

CORRECTIONS 

30.37  RAO  6567,9  VEL  11.970  PTH 
INJ  LONG  INJ  RT  ASC  IN, 


2.13  VHP  5.146  DPA  -3.05  RAP  6.21  ECC  1.3603 


TOE  2.6841  TRA  3.1555  TC3-2.6554  BAU  .7776 
ROE  .3414  RRA  -.0011  RC3  .0914  FAU  .05089 
FOE  2.7642  FRA  3.8672  FC3-2.0126  BSP  20076 
BOE  2.7057  BRA  3.1555  BC3  2.6569  FSP  -2160 


172.62  262.21 

100.24  262.20 

172.62  262.21 

100.24  262.20 

172.62  262.21 

100.24  262.20 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6239.9  SCR  426.7  SC3  598.5 
RRT  .4333  RRF  .4210  RTF  .9882 
see  6254,5  R23  -.0096  R13  .9882 

SCI  6242.6  SC2  384.4  THA  1.70 


f ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.60 

24  27  22 

3442.7 

-26.33 

165.05 

63.59 

5 20  1 

2473.4 

-26.52 

92.66 

63.60 

24  27  22 

3442.7 

-26.33 

165.05 

63.59 

5 20  1 

2473.4 

-26.32 

92,66 

63.60 

24  27  22 

3442.7 

-26.33 

165.05 

63.59 

5 'SO  1 

2473.4 

-26.32 

92.66 

ST  3575.7  SR  418.1  SS  1688,8 
CRT  .9186  CRS  -.8905  CST  -.9978 
LSA  3971.6  MSA  197.1  SSA  15.0 
ELI  3596.3  El2  164.2  AlF  6.U 


531 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  c VOL  4.  1968-69  » 


ULMCH  DATE  OCC  13  1968  ftlCHT  TIME  206.00  ARRtWAi  CATE  JUU  7 J969 

HELIOCENTRIC  CONIC  DISTANCE  570.660 

RL  147.2$  LAL  -.00  LOL  $1 .05  VL  27.617  CAL  6.66  ATU  06.57  MCA  259.59  SNA  127.65  ECC  .19376  INC  3.4337  VI  30.254 

RP  100.05  LAP  -3.30  LOP  340.62  VP  37.401  CAP  7.31  ATP  90.62  TAL  140.01  TAP  40.39  RCA  102.91  APO  152.30  V2  34.015 

RC  120.306  CL  19.97  CP  -1.92  7Al  43.63  7AP  154.07  ETS  357.02  7AC  125.70  ETE  100.16  7AC  100.45  ETC  167.01  ClP-154.94 

PLANE TOCENTRIC  CONIC 

C3  23.116  VML  4.000  CLA  34.11  RAL  31.65  RAO  6567.9  VEL  12.021  PTH  2.15  VHP  5.309  OPA  -2.42  RAP  7.32  ECC  1.3004 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTM 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.14 

23  20  54 

4044.40 

-22.37 

172.42 

264.26 

63.55 

24  36  19 

3444.4 

-25.73 

164  .09 

109.06 

4 30  7 

3090.10 

-^.35 

JO] .05 

264.25 

63,54 

5 21  45 

2490.2 

-25.72 

94  .31 

70.14 

23  20  54 

4044.40 

-22.37 

172.42 

264.26 

63.55 

24  36  19 

3444.4 

-25.73 

164.09 

109.06 

4 30  7 

3090.10 

-22,55 

101 .05 

264.25 

63.54 

5 21  45 

2490.2 

-25.72 

94.31 

110.00 

4 40  26 

3042.35 

-23.90 

90.34 

265.10 

€4.07 

5 39  0 

2442.3 

-27.16 

90.62 

110.00 

4 13  42 

3140.23 

-20.76 

104.00 

263.37 

62.21 

5 6 10 

2546.2 

-24.31 

97.53 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  execution  ACCURACT 

ORBIT  determination  ACCURACY 

TOE 

2.7347  TRA 

3.3692  TC3-2.5557  6AU 

.7903 

3CT  6330.3  SCR 

431.6 

SC3 

552.0 

ST 

3569.7  SR 

423.3 

SS 

1607.9 

ROE 

.3352  ^4 

.0001  RC3  .0076  FAU 

.04554 

RRT  .4209  RRF 

.41^ 

RTF 

.9070 

CRT 

.9129  CRS 

-.0040 

CST 

-.9970 

FOE 

2.5610  FRA 

3.7367  FC3-1.7D55  0SP 

20402 

see  6353.0  R23 

8 

1 

R13 

.9870 

LSA 

3932.7  MSA 

201  .1 

SSA 

13.0 

aoE 

2.7577  0RA 

3.3692  0C3  2.5572  FSP 

-2000 

SCI  6341.0  SC2 

309.7 

tha 

1 .60 

ELI 

3590.6  El2 

171  .0 

alf 

6.19 

UUNOH 

DATE  0€C  13  1960 

flight  ti>c 

200.00 

ARRIVAL 

DATE 

JUL 

9 1969 

fCLlOCENTRJC  CONIC  OJSJA^ 


RU  147,26 

LAL 

-.00  La  01.05 

VL  27.5^ 

CAL  7.21 

ATI  06.90  HCA 

262.75 

SMA 

127.52 

ECC  .19038 

INC  3.4181 

VI 

30.254 

RP  100.03 

LAP 

-3.39  LOP  343.00 

VP  37.393 

CAP  7.77 

ATP  90.49 

TAL 

147,96 

TAP 

50.72 

RCA  102.22 

APO  152.01 

V2 

34.021 

RC  130.653 

CL 

19.26 

CP  -1 .02  2AL  42.56 

ZAP  156.67 

ETS  396.90 

TAE 

125.05 

ETE 

100.05 

TAC  101.75 

ETC  167.05 

CLP 

-156.74 

PLANETOCENTRIC  CONIC 

C3  24.491 

VNL 

4.949  OLA  33.75  RAL  32.94 

RAO  6560.0 

VEL  12.070 

PTH 

2.16 

VHP 

5.644 

OPA  -1.75 

RAP  0 . 52 

ECC 

1 .4031 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.02 

23 

30  6 

4046.12 

-21.72 

172.21 

266.36 

63.51 

24 

45  32 

3446.1 

-25.10 

164.72 

- 

109. J0 

4 

31  n 

3124.74 

-21.71 

103.57 

266.39 

63.50 

5 

23  16 

2524,7 

-25.09 

96.00 

7D.62 

23 

30  6 

404^.12 

-21.72 

i^vei 

266.36 

63.51 

24 

45  32 

3446.1 

-25.10 

164.72 

■ 

109. 1« 

4 

31  n 

3124.74 

-21 .71 

103.97 

266.39 

6J7W 

5 

23  16 

2524.7 

-25.09 

96.00 

I 

110.00 

5 

17  10 

2903.70 

-29.62 

94.90 

260.33 

66.55 

6 

7 2 

2383.0 

-20.56 

06.64 

no  .00 

3 

55  5 

3235.07 

-17.92 

110.01 

264.20 

€0.39 

4 

49  0 

2635.1 

-21 .72 

102.94 

OirrCRCNTIAL  C0WCCTI0N9  MIO-COURSE  E«CUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACT 

TOE  2.7041  TRA  3.5950  TC3-2.4449  0AU  .0010  0GT  6426.9  SCR  436.2  SC3  511.3  ST  3556.7  SR  420.4  55  1532.9 

ROC  .3701  RRA  .0020  RC3  .0026  F4U  .04062  RRT  .4291  RRf  .4201  RTF  .9074  CRT  .9073  CRS  -.0770  CST  -.9970 

roc  2.3002  FR4  3,6190  FC3-1 .4359  W 20040  SC0  6441.7  m -.0050  R13  .9074  LSA  3091 .2  MSA  205.1  SSA  13.0 

0OC  2.0006  BRA  3.5950  BC3  2.4463  FSP  -1053  SCI  6429.6  SC2  393.0  TMA  1.67  ELI  3570.0  El2  179.1  ALF  6.25 


LAUNCH  DATE  DEC  13  I960  FlIOHT  TIME  210.00  ARRIVAL  DATE  JUL  11  1969 

HELIOCENTRIC  CONIC  DISTANCE  502.295 

RL  147.26  LAL  -.00  LOL  01.05  VL  27.570  CAL  7.59  A7L  06.60  MCA  265.92  SNA  127.36  ECC  .20339  INC  3.4027  VI  30.254 

RP  100.00  LAP  -3.39  LOP  346.97  VP  37.305  CAP  0.24  A7P  90.24  TAL  147.11  TAP  53.03  RCA  101.40  APO  153,29  V2  34.629 

RC  132.909  CL  10.54  CP  -1.72  7AL  41.40  7AP  150.30  ETS  356.93  7A£  124.35  ETE  179.96  7AC  103.14  ETC  167.00  CLP-J50.45 

PLANETOCENTRIC  CONIC 


C3  26.034 

VML 

5.102  OLA  33.30 

RAL  34 ,22 

RAO  6560.1 

VEL  12.141 

PTH  2.10 

VHP  5 

.912 

OPA  -I .07 

RAP  9.01 

ECC 

1 .4205 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

: INJ  A7MTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71.53 

23 

47  40 

4O4T.50 

-21 .05 

171.96 

2^.51 

63.47 

24  55 

7 

3447.6 

-24.44 

164.52 

i 

100.47 

4 

31  52 

3193.42 

-2! .03 

105,43 

260.50 

63.4$ 

5 24 

25 

2555.4 

-24,42 

97.99 

- 

71,53 

23 

47  40 

4047.90 

-21 .05 

171.96 

260.51 

63.47 

24  55 

7 

3447.6 

'24.44 

164.52 

s 

100.47 

4 

31  52 

3153.42 

-21 .03 

105.43 

260.50 

63.46 

5 24 

25 

2553.4 

-24.42 

97.99 

7 

110.00 

5 

37  10 

2953.20 

-26.43 

92.58 

271.19 

67.49 

6 26 

24 

2353.5 

-29.24 

04.53 

Jio.oo 

3 

49  20 

3295,72 

-15.04 

113.49 

265.52 

59.31 

4 40 

23 

2695,7 

-19.00 

106.60 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0313 

TRA 

3.0337 

TC3-2.3249  SAU  .0096 

SCT  6505.2  SCR 

440.3  SG3 

473.5 

ST  3536.3 

SR  433.2 

SS 

1462.9 

ROC  .3050 

RRA 

.0071 

RC5  .0760 

FAU  .03611 

RRT 

.4330  RRF 

.4255  RTF 

.9070 

CRT  .9010 

CRS  -.0719 

CST 

-.9970 

FOE  2.2150 

FRA 

3.5149  FC3-J. 2000  BSP  21102 

see  6520,1  R23  - 

.0039  R13 

.9070 

LSA  3045.7 

MSA  209.2 

SSA 

13.0 

0OE  2.0575 

BRA 

3.0337 

8C3  2.3262  FSP  -I7l0 

SCI  6500.0  SC2 

396.7  THA 

1.69 

Eli  3557.9 

EL2  106.1 

AlF 

6.32 

LAUNCH  DATE  DEC  13  I 960  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUL  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  500.047 

RL  147.26  LAL  -.00  LOL  01.05  Vt  27,550  CAL  7.99  47L  06.61  HCA  269.09  SNA  127.25  ECC  .20800  INC  3.3075  VI  30.254 

RP  100.70  LAP  -3,39  LOP  350.14  VP  37.370  CAP  0.73  ATP  90.05  TAL  146.24  TAP  55.33  RCA  100.60  APO  153.02  V2  34  . 6 3 7 

RC  155.313  CL  17.02  OP  -1.64  7AL  40.39  UP  160.02  €TS  356.05  7AE  123.74  ETE  179.09  7AC  104.60  ETC  167.09  ClP-160.09 

PLANETOCENTRIC  CONIC 


C3  27.769 

vhl 

5.270 

OLA  33.01 

RAL  35.50 

RAO  6560.1 

VEL  12.212 

' PTH  2.19 

VHP  6. 

193 

OPA  -.36 

RAP  11.17 

ECC 

1 .4570 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LCNC 

INJ  RT  ASC 

: INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.29 

0 

) 30 

4040.79 

-20.34 

171,60 

270.71 

63.43 

1 8 

58 

3440.0 

-23.74 

164,20 

107.71 

4 

32  JO 

3104.25 

-20.33 

107.43 

270.71 

63.42 

5 25 

14 

2504,2 

-23.73 

100.04 

72.29 

0 

1 30 

4040.79 

-20.34 

171.60 

270.71 

63.43 

1 8 

58 

3440.0 

-23.74 

164,20 

107.71 

4 

32  10 

3104.25 

-20.33 

107.43 

270.71 

63.42 

5 25 

14 

2504.2 

-23.73 

100.04 

110.00 

5 

54  10 

2932.21 

-26.97 

91.19 

273.96 

60.15 

6 43 

2 

2332.2 

-29.69 

03.05 

110.00 

3 

30  39 

3340.03 

-13.90 

116.47 

267.02 

50.40 

4 34 

28 

2740 .0 

-10.05 

109.72 

differential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0011 

TRA 

4.0900 

TC3-2.J923  BAU  .0143 

SCT  6970.0  SCR 

444.1  SC3 

439.5 

ST  35J4.0 

SR  437.5 

SS 

1399.9 

RDE  .4024 

RRA 

.0130  RC3  .0707  FAU  .03170 

RRT 

.4400  RRF 

.4340  RTF 

.9866 

CRT  .0965 

CRS  -.0664 

CST 

-.9979 

FOE  2.0700 

FRA 

3.4245 

FC3  -.9909  BSP  2J409 

see  6593.0  R23  - 

.0019  R13 

.9866 

LSA  3001.0 

MSA  213.1 

SSA 

13.0 

BDE  2.9091 

BRA 

4. 0900  BC3  2.1934 

FSP  -1500 

SCI  6500.9  SC2 

3^,4  THA 

1.71 

ELI  3535.9 

El2  192.6 

alf 

6.39 

552 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  » 


I.AUNCH  DATE  OEC  13  1965  FLIGHT  TIME  214.00  AflRIVAL  DATE  JUL  15  1969 

HELIOCEMTRIC  conic  distance  593. T49 

RL  147,26  LAt  -.00  LOL  51.05  VL  27.535  CAL  5.%3  A/L  56.63  HCA  272.26  SNA  127.11  ECC  .21467  INC  3.3722  V|  30.254 

RP  105.73  LAP  -3.37  LOP  353.32  VP  37.371  CAP  9.24  ATP  59.57  TAL  145.36  TAP  57.63  RCA  99.52  APO  154.40  V2  34.546 

RC  137.625  CL  17.09  CP  -1.56  TAL  39.31  TAP  161.60  ETS  356.75  TAE  123.17  ETE  179.54  TAC  106.13  ETC  167.09  CLP-161 .66 

PLANETOCENTRIC  CONIC 

C3  29.722  VHL  5.452  OLA  32.61  RAL  36.77  RAO  6565.2  VEL  12.292  PTH  2.21  VHP  6.490  OPA  .37  RAP  12.59  ECC  1.4591 
LNCH  A7MTH  LNCH  TINE  L-I  TINE  INJ  LAT  INJ  LONG  JNJ  RT  ASC  INJ  ATNTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 
73.10  0 11  46  4049.64  -19.61  171.35  272.96  63.40  1 19  15  3449.6  -23.02  164.00 

106.90  4 32  0 3217.36  -19.59  109.55  272.95  63.39  5 25  37  2617.4  -23.00  102.23 

73.10  0 11  46  4049.64  -19.61  171.35  272.96  63.40  1 19  15  5449.6  -23.02  164.00 

106.90  4 32  0 3217.36  -19.59  109.55  272.95  63.39  5 25  37  2617.4  -23.00  102.23 

110.00  6 9 35  2916.63  -27.36  90.14  276.72  65.66  65512  2316.6  -30.01  51.95 

110.00  3 33  21  3395.37  -12.20  119.20  265.63  57,52  4 30  0 2795.4  -16.36  112.57 

DIFFERENTIAL  CCWRECTIONS  NIO-COORSE  EttCUTICN  ACCURACV  OR0IT  DETERMINATION  ACCURACY 

TDC  2.9269  TRA  4.3552  TC3-2.0593  BAU  .5157  SOT  6635.7  SCR  447,1  SC3  405.1  ST  3452.5  SR  441.0  SS  1339.4 

ROE  .4195  RRA  .0205  RC3  .0641  FAU  .02799  RRT  .4505  RRF  ,4459  RTF  .9562  CRT  .5912  CR5  -.5609  CST  -.9950 

FOE  1.9365  FRA  3.3406  FC3  -.5153  BSP  21692  SC6  6653.5  R23  -.0003  R1 3 .9562  LSA  3750.9  NSA  216.9  SSA  12.9 

80E  2.9565  BRA  4.3553  BC3  2.0603  FSP  -1477  SCI  6641.5  SCR  395,9  JHA  1.75  ELI  3504.7  EL2  195.5  AlF  6.46 

LAUNCH  DATE  DEC  13  1965  FlICHT  TIME  216.00  ARRIVAL  DATE  JUL  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  599.394 

RL  147.26  LAL  -.00  La  51.05  VL  27.517  CAL  5.90  ATL  56.64  HCA  275.44  SNa  126.97  ECC  .22103  INC  3.3569  VI  30.254 

RP  105.72  LAP  -3.34  LOP  356.50  VP  37.364  CAP  9.77  ATP  59.65  TAL  144.49  TAP  59.92  RCA  95.91  APO  155.04  V2  34.555 

RC  139.923  CL  16.36  CP  -1.49  TAL  35.24  TAP  163.12  ETS  356.61  TAC  122.65  ETC  179.51  TAC  107.71  ETC  167,05  ClP-163.15 

PLANETOCENTRIC  CONIC 


C3  31.924 

VHL  5.650  OLA  32.21 

RAL  35.02  RAO  6565.3 

VEL  12.351 

PTH  2.24 

YHP  6.503 

OPA  1.12 

RAP  14.07 

ECC 

1.5254 

lncn  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7HTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

73,96 

0 22  26 

4049.94 

-15.54 

170.97 

275.25 

63.37 

1 29  56 

3449.9 

-22.26 

163.66 

106.04 

4 31  19 

3252.97 

-15,52 

111.90 

275.25 

63.36 

5 25  32 

2653.0 

-22.24 

104.59 

73.96 

0 22  26 

4049,94 

-15.54 

170.97 

275.25 

63.57 

1 29  56 

3449.9 

-22.26 

163.66 

106.04 

4 31  19 

3252.97 

-15.52 

111.90 

275.25 

65.36 

5 25  32 

2653.0 

-22.24 

104.59 

110.00 

6 23  56 

2904.91 

-27,65 

59.35 

279.47 

69.05 

7 12  21 

2504.9 

-30.24 

51.12 

110.00 

3 28  59 

9446.00 

-10.46 

121.79 

270.52 

57.27 

4 26  25 

2546.0 

-14.70 

115.26 

differential  ccrrections 

MID-COURSE  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2,9731 

TRA  4.6432 

TC3-1 .9216  BAU  .5205 

SCT  €691.3  SCR 

449.6  SC3  ; 

579.4 

ST  3446.5 

SR  443.6 

SS 

1253.6 

ROC  .4373 

RRA  .0296  RC3  .0575 

FAU  .02447 

RRT 

.4631  RRF 

.4592  RTF 

.9559 

CRT  .5559 

CRS  -.5556 

CST 

-.9950 

FOE  I. 51 55 

FRA  3.2665 

FC5  -.6637  BSP  21946 

see  6706.4  R23 

.0011  R13 

.9559 

LSA  3695.2 

MSA  220.4 

SSA 

12.7 

BOE  3.0050 

BRA  4.6433 

BC3  1.9225 

FSP  -1374 

SCI  6694.6  SC2 

395.2  THA 

1.79 

ELI  3469.2  EL2  204.4 

ALF 

6.53 

LAUNCH  DATE  DEC  13  1965  FlICHT  TINE  215.00  ARRIVAL  DATE  JUL  19  1969 

heliocentric  conic  distance  604.974 

RL  147.26  LAL  -.00  La  51.05  VL  27.496  CAL  9.40  ATL  56.66  HCA  275.61  SNA  126.53  ECC  .22794  INC  3.3414  VI  30.254 

RP  105,69  LAP  -3.30  LOP  359.65  VP  37.355  CAP  10.33  ATP  59.50  TAL  143.61  TAP  62.22  RCA  97.92  APO  155.74  V2  34.865 

RC  142.207  CL  15.64  CP  -1.43  TAL  37,15  TAP  164.59  ETS  356.43  TAE  122.17  ETE  179.79  TAC  109.35  ETC  167.05  ClP-164.65 

PLANETOCENTRIC  CONIC 

C3  34.414  VHL  5.566  OLA  31.50  RAL  39-25  RAO  6565.4  VEL  12.451  PTH  2.26  WF  7,135  OPA  1.57  RAP  15.59  ECC  1.5664 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

74.59 

0 33  35 

4049.36 

-15.04 

170.50 

277.55 

63.36 

I 4| 

4 

3449.4 

-21.47 

163.24 

105.11 

4 29  59 

3291 .40 

-15.02 

114.40 

277.57 

63.35 

5 24 

50 

2691.4 

-21.45 

107.14 

74.59 

0 33  35 

4049.36 

-15.04 

170.50 

277.55 

63.36 

1 41 

4. 

3449.4 

-21 .47 

163.24 

105.11 

4 29  59 

3291 .40 

-18.02 

114.40 

277.57 

63.35 

5 24 

50 

2691.4 

-21 .45 

107.14 

110.00 

6 37  29 

2596.19 

-27.56 

55.76 

252.24 

69.34 

7 25 

45 

2296.2 

-30.41 

50.49 

110.00 

3 25  16 

3492.55 

-8.73 

124.30 

272.09 

56.52 

4 23  25 

2592.6 

-13.04 

117.55 

OIFFEREMTIAL  CORRECTIONS 

MIO-COURSE  OCCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  3.0200 

TRA  4.9470 

TC3-1 .7500  BAU  .5193 

SCT  6736.5  SCR 

451.3  SG3 

355.2 

ST  3407.5 

SR  445.2 

SS  1232.3 

ROC  .4556 

RRA  .0404 

RC3  .0509  FAU  .02119 

RRT 

.4775  RRF 

.4743  RTF 

.9556 

CRT  .5507  CRS  -.5505 

CST  -.9951 

FOE  1.7064 

FRA  3.2015 

FC3  -.5331 

BSP  22175 

see  6751 .6  R23 

.0024  R13 

.9556 

LSA  3644. J 

NSA  223.6 

SSA  12.6 

BOE  3.0542 

BRA  4.9472  BC3  1 .7605 

FSP  -1250 

SGI 

6740.0  SC2 

396.4  THA 

1.54 

ELI  5430.3  EL2  209.5 

AlF  6.59 

LAUNCH  DATE  DEC  13  1965  FLIGHT  TI»C  220.00  ARRIVAL  DATE  JUL  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  610.453 

RL  147.26  LAL  -.00  La  51.05  VL  27.475  CAL  9.95  ATL  56.67  HCA  251.79  SMA  126.69  ECC  .23546  INC  3.3256  VI  30.254 

RP  105.66  LAP  -3.26  LOP  2.56  VP  37.352  CAP  10,93  ATP  59.32  TAL  142.74  TAP  64.53  RCA  96.56  APO  156.52  V2  34.575 

RC  144.475  CL  14.91  CP  -1.37  TAL  36.13  TAP  166.02  ETS  356.19  TAE  121.71  ETE  179.75  TAC  111.02  ETC  167.00  ClP-166.09 


PLANETOCENTRIC  CONIC 

C3  37,237  VHL  €.102  OLA  31.37  RAL  40.46  RAO  6565.5  VEL  12.594  PTH 


2.25  WP  7,457  OPA 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

75.59 

0 45  17 

4047.66 

-17.21 

169.94 

279.94 

63.35 

1 52  45 

3447.7 

104.11 

4 27  54 

3332.93 

-17.20 

117.11 

279.94 

63.35 

5 23  27 

2732.9 

75.59 

0 45  17 

4047.66 

-17.21 

169.94 

279.94 

63.35 

I 45 

3447.7 

104.11 

4 27  54 

3332.93 

-17.20 

117.11 

279.94 

63.35 

5 23  27 

2732.9 

110.00 

6 50  23 

2559.96 

-2B.01 

55.34 

255.03 

69.55 

7 35  33 

2290.0 

110.00 

3 ^1  59 

3535.63 

-7.01 

126.75 

273.91 

56.46 

4 20  55 

2935.6 

2.64  RAP  17.16  ECC  1.6125 
TIM  INJ  2 LAT  INJ  2 lONC 
7.7  -20.65  162.72 

2.9  -20.64  109.59 

7.7  -20.65  162.72 

2.9  -20.64  109.59 

0.0  -30.53  50.05 

5.6  -11.37  120.37 


differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETEWINATION  ACCURACr 

TOE  3.0727  TRA  5,2756  TC3-1 .6320  BAU  .5127  SCT  6775,5  SCR  452,6  SC3  ^.4  ST  3370,0  SR  445.5  SS  1157.0 

ROE  .4745  RRA  .0532  RC3  .0449  FAU  .01500  RRT  .4941  RRF  .4917  RTF  .9554  CRT  .5757  CRS  -.5459  CST  -.9952 

FOE  1.6105  FRA  3.1455  FC3  -.4155  BSP  22251  SC0  6793.9  R23  .0037  R13  - 9554  LSA  3593.5  MSA  226.2  SSA  12.4 

BOE  3.1091  BRA  5.2759  6C3  1.6326  FSP  -1156  SCI  6752.9  SC2  393.3  THA  1.90  ELI  3392.6  EL2  213.5  ALF  6.64 


533 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  f 


LAUNCH  DATE  DEC  J4  1966  TlIGhT  TIME  70.00  ARRIVAL  CATE  FEB  ZZ  1969 


HELIOCENTRIC  CONIC  DISTANCE  135.281 


RL  147.25 

LAL 

.00 

LOL 

82.07 

VL  17.459 

CAL  22.06  ATl  86.26 

HCA  42.59 

SMA  86.61 

ECC  .71933 

INC 

3.7423 

VI 

30.257 

RP  107.46 

LAP 

2.53 

LOP  124.60 

VP  31.173 

CAP  -44.66  ATP  07.24 

TAL  170.57 

TAP  213.16 

RCA  24.87 

APO 

152.34 

V2 

35,257 

RC  74.503 

CL 

3.66 

CP 

.43 

TAl  64.55 

TAP  30.69  ETS  180.08 

TAE  136.09 

ETE  186.75 

TAC  70.66 

ETC 

164.4? 

CLP 

30.88 

planetocentric  conic 

C3  245.662 

VHL 

15.674 

DLA 

10.47 

RAL  14.72 

RAO  6571 . 

4 VEL  19.157 

PTH  3.09 

VHP  25.512 

OPA  -12.19 

RAP 

338.42 

ECC 

5.0430 

lnch  atmth 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LONC 

1 INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

5 

26  59 

3094.06 

-27.30 

103.23 

261.35 

82.17 

6 20  33 

2494.1 

'28.10 

94  .65 

90.00 

20 

7 4 

5076.22 

24.19 

224.71 

271 .24 

74.61 

21  31  40 

4476.2 

21  .87 

216.80 

100.00 

6 

55  32 

2614 

.93 

-28.97 

62.95 

281 .61 

82,27 

7 42  27 

2214,9 

29.73 

74.23 

1 

100.00 

21 

23  12 

4630 

.60 

25,61 

206.15 

270.74 

74.37 

22  43  42 

4230.6 

23.41 

198.17 

' 

110.00 

6 

15  36 

2564 

.39 

'33.45 

64.63 

262.31 

82.53 

6 56  20 

1964.4 

'34.12 

55.45 

110.00 

22 

19  37 

4653 

.91 

30.15 

191.31 

269.31 

73.06 

23  37  11 

4053.9 

27.54 

183.09 

differential  corrections 

MID- 

COURSE  EXECUTION  ACCURACT 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7463 

TRA- 

1 .6771 

TC3  - 

.1126 

BAU  .3735 

SCT 

626.7  SCR  450.0  SC3 

27.6 

ST  344,6 

SR 

409.3 

SS 

337.9 

ROE-1 .1067 

RRA 

.5110 

RC3  - 

.0146 

FAU  .01233 

FWT 

-.0141  m 

.0101  RTF  - 

.63^ 

CRT  .7015 

CRS 

.7855 

CST 

.9904 

- 

FOE  .3623 

FRA 

.6910 

rc3  - 

.0435 

BSP  2270 

SCB 

943.0  R23 

.0025  RI3 

.6320 

L5A  591.5 

HSA 

224.3 

5SA 

13.8 

BOE  1.3376 

BRA 

1 .9454 

BC3 

.1137  FSP  -59 

SCI 

828.7  SC2  4W.0  THA  179.38 

ELI  495.0 

EU2 

203.0 

ALF 

51  ,92 

: 

MUNCW  DATE  DEC  14  1966  FlIOIT  TIME  72.00  ARRIVAL  CATE  FEB  24  1969 

HELIOCENTRIC  CONIC  OmANCEUl.071 

RL  147.25  LAL  .00  LOL  62.07  VL  16.160  CAL  21.11  A2L  66.30  HCA  45.63  SNA  90.16  ECC  .69190  INC  3.7032  VI  30.257 

RP  107,46  LAP  2.66  LOP  127.65  VP  31.564  CAP  -42.63  ATP  67.42  TAL  169.74  TAP  215.56  RCA  27.76  APO  152.53  V2  35.258 

RC  72.361  CL  4.20  CP  .44  TAL  63,32  TAP  29.36  ETS  180.25  TA£  136.37  ETE  169.26  TAC  72.31  ETC  164.66  CLP  29.35 

Plane  TocENTRic  conic 


C3  224.064 

VHL 

14.969  OLA  n.25 

RAL  15.75 

RAO  6571 . 

3 VEL  10.505 

PTH  3.05 

VHP  24. 

.520 

dPA 

-11.55 

RAP 

340.05 

ECC 

4.6879 

E 

LNCM  ATMTH 

LNCH  TI^C 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  atmth 

INJ  TI>C 

R5 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

5 

26  39 

3107.11 

'27.17 

104.16 

201.76 

01.71 

6 10 

26 

2507.1 

'20.04 

95.60 

r 

90.00 

20 

17  36 

5037.36 

23.47 

222.09 

27j  .09 

73.60 

21  4! 

33 

^437. 4 

21 .01 

214.28 

1 

100.00 

6 

53  39 

2626.50 

-26.66 

63.00 

202.03 

01.04 

7 40 

46 

2226.5 

29.66 

75.09 

_ 

100.00 

21 

33  17 

4793.20 

25.10 

203.60 

270.56 

73.20 

22  53 

10 

4193.2 

22.56 

195.73 

IJO.OO 

6 

14  44 

2572.61 

-33.36 

65.20 

202.77 

02.15 

0 57 

37 

1972.0 

•34.10 

56.11 

110.00 

22 

26  42 

4619.65 

29.45 

100.09 

269.02 

71,00 

23  45 

4] 

4019.7 

26.66 

180.80 

- 

differential  wrrections 

Rio-caurar  riccoTioN  AccuRAcr 

CRBIT  PEtERHINATION  ACCURACY 

Z 

TOE  -.7525 

TRA- 

'1.6906 

TC3  -.1203  BAU  .3639 

SCT 

070.1  SCR 

455.0  SC3 

29.9 

ST 

363.4 

SR 

414.1 

SS 

353.8 

i 

RDE-1.0715 

RRA 

.4662  RC3  -.0166  FAU  .01244 

RRT 

-.0114  RRF 

.0001  RTF  - 

.6511 

CRT 

.7010 

CRS 

.7664 

CST 

.9902 

= 

FOE  ,3770 

FRA 

.Tl6«  FC3  -.0481 

BSP  2320 

see 

901.9  R23 

.0021  R13 

.6511 

LSA 

612.7 

HSA 

230.5 

55A 

14.0 

BOE  1.3093 

BRA 

1.9526  SC3  .1215 

FSP  -64 

SCI 

070.1  SC2 

454.9  THA  179.53 

ELI 

509.0 

El2 

2J0.6 

ALF 

50.29 

LAUNCH  DATE  DEC  14  1968  FLIGHT  TIME  74.00  ARRIVAL  DATE  FEB  26  1969 


heliocentric  CONIC  DISTANCE  146.962 


RL  147,25 

LAL 

.00 

LOL  62.07 

VL  18.856 

CAL  20.10 

ATL  06.33 

HCA 

49.08 

SMA 

91.71 

ECC  .66487 

INC 

3.6681 

VI 

30.257 

- 

RP  107.48 

LAP 

2.77 

LOP  131.10 

VP  31 .978 

GAP  -40.69 

ATP  87.60 

TAL 

168.92 

TAP 

210.01 

RCA  30 . 74 

APO 

152.69 

V2 

35.259 

RC  70.201 

GL 

4.54 

OP  .46 

TAL  62.16 

TAP  27.85 

ETS  180.42 

TAE 

138.75 

ETE 

109.00 

TAC  73.99 

ETC 

164 .88 

CLP 

27.84 

= 

PLANETOCENTRIC  CONIC 

= 

C3  204.509 

VHL 

14.301 

OLA  12.02  RAL  16.72 

RAO  6571.1 

VEL  18.051 

PTH 

3.01 

VHP 

23.579 

OPA  -10.90 

RAP 

341 .69 

ECC 

4.3657 

lnch  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

“ 

90.00 

5 

24  7 

3119.34 

-27.05 

105.03 

282.05 

81.29 

6 

16  6 

2519.3 

'27.98 

96.49 

z 

90.00 

20 

27  56 

4997.96 

22.69 

219.46 

270. B9 

72.59 

21 

51  14 

4598.0 

20.09 

211.75 

100.00 

6 

51  35 

2837.23 

-28.75 

84.58 

282.34 

81.45 

7 

30  53 

2237.2 

-29.64 

75.80 

100.00 

21 

43  9 

4755.30 

24.33 

201.05 

270.33 

72.07 

23 

2 24 

4155.3 

21  .65 

193.20 

110.00 

0 

13  41 

2580.35 

-33.31 

65.05 

283.12 

81.02 

0 

56  41 

1980.4 

'34.08 

56.70 

U0,00 

22 

37  33 

4584.94 

28.69 

106.40 

268.60 

70.56 

23 

53  50 

3984.9 

25.77 

J 78 . 52 

differential  corrections  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TDE 

-.7537 

TRA-1 ,9003 

TC3 

-.1274  BAU 

.3521 

SCT 

911.1  SCR 

459.3 

SC3 

32.4 

ST 

301.9 

SR 

418.4 

SS 

369.9 

ROE- 

1.0344 

RRA  .4653 

RC3 

-.0106  FAU 

.01259 

RRT 

-.0092  RRF 

.0061 

RTF 

-.6697 

CRT 

.6990 

CRS 

.7874 

CST 

.9899 

FOE 

.3916 

FRA  .7422  FC3 

-.0533  BSP 

2473 

sea 

1020.3  R23 

.0021 

R13 

.6697 

LSA 

633.7 

MSA 

236.3 

SSA 

14.2 

BOE 

1 .2799 

BRA  1.9565 

BC3 

.1200  FSP 

-70 

SCI 

911.1  SC2 

459,2 

THA 

179.65 

Eli 

522.7 

EL2 

218.4 

ALF 

48.72 

LAUNCH 

DATE  DEC  14  I960 

flight  time 

76.00 

ARRIVAL 

DATE 

FEB 

28  1969 

HELIOCENTRIC  CONIC  DISTANCE  152.946 

RL  147.25  LAL  .00  LOL  62.07  VL  19.466  CAL  19.30  ATL  66.36  HCA  52.33  SMA  93.26  ECC  .63635  INC  3.6364  VI  30.257 

RP  107.46  UP  2.06  LOP  134.35  VP  32.354  CAP  -36,65  ATP  67.76  TAL  166-12  TAP  220.45  RCA  33.73  APO  152.62  V2  35.259 

RC  66.209  CL  4.90  CP  .47  TAl  61.05  TAP  26,36  ETS  160.61  TAE  139.25  ETE  190.36  TAC  75.69  ETC  165.10  CLP  26.35 

PLA^CTOCENTRIC  CONIC 


C3  106.731 

VHL 

13.665 

DLA  12.78 

RAL  17.65 

RAO  6571 . 

.0  VEL  17.551 

PTH  2.97 

VHP 

22 

.664 

OPA  -10.23 

RAP 

343.34 

ECC 

4.0731 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LCNC  INJ  RT  ASC 

: INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

21  22 

3130.79 

-26.93 

105,85 

202.22 

00.90 

6 

13 

33 

2530.0 

'27-91 

97.32 

90.00 

20 

30  4 

4957,99 

21 .05 

216.03 

270.64 

71.53 

22 

0 

42 

4350.0 

19.12 

209.22 

100.00 

6 

49  19 

2847.15 

-20.65 

05,30 

202.53 

01.00 

7 

36 

46 

2247.2 

-29.50 

76,62 

100.00 

21 

52  48 

4716.07 

23.50 

190.50 

270.03 

70.97 

23 

11 

25 

4116.9 

20.60 

190. 

110.00 

0 

12  26 

2507.04 

-33.24 

66,36 

205.35 

01.52 

0 

55 

33 

1907.0 

'34 .05 

57.22 

110.00 

22 

46  10 

4549.74 

27.07 

104.07 

260.20 

€9.35 

24 

2 

0 

3949.7 

24.00 

176.24 

differential  C0RRECTJC3NS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7541 

TRA- 

'1.9004 

TC3  -.1342  BAU  .3391 

SCT 

952.0  SCR 

462.9  SC3 

35.0 

ST  400.9 

SR 

422.0 

SS 

386.3 

ROE  -.9973 

RRA 

.4424 

RC3  -.0200  FAU  .01276 

RRT 

-.0069  RRF 

.0037  RTF  - 

.6077 

CRT  ,6906 

CRS 

.7804 

CST 

.9895 

FDE  .4067 

FRA 

.7601 

FC3  -.0592  BSP  2640 

SCB 

1059.3  R23 

.0025  R13 

.6077 

LSA  655.2 

MSA 

241  .8 

SSA 

14.4 

BOE  1.2503 

BRA 

1.9590 

BC3  .1350 

FSP  -78 

SCI 

952.0  SC2 

462.9  THA  179.75 

ELI  536.6 

EL2 

225.6 

ALF 

47.11 

534 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ^ VOL  4,  1968-69  » 


LAUNCH  DATE  DEC  14  1968 


flight  time  76.00 


ARRIVAL  DATE  MAR  Z 1969 


HELIOCENTRIC  CONIC 


RL 

147.23 

LAL 

.00 

LOL 

RP 

107.48 

LAP 

2.98 

LOP 

RC 

86.167 

GL 

5.26 

GP 

PLANETOCENTRIC 

CONIC 

C3 

170.571 

VHL 

13.060 

DLA 

DISTANCE  159.025 

VL  20.080  GAL  18.46  AZL  86.39  HCA  55.56  SNA  94.84 
VP  32.713  GAP  -37.09  AZP  67.96  TAL  167.'33  TAP  222.91 
ZAL  60.00  ZAP  24.89  ETS  160.62  ZAE  139.81  ETE  191.00 


ECC  .61240  INC  3.60T3  VI  30.257 
RCA  56.76  APO  152.92  V2  35.257 
ZAC  77.41  ETC  165.30  CLP  24.68 


RAL 


18.52  RAO  6570.6  VEL  17.065  PTH  2.93  VHP  21.779  DPA  -9.54  RAP  345.01  ECC  3.8072 

PO  CST  TIM  INJ  2 LAT  INj  2 LONG 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

90.00 

5 18  23 

3141.52 

-26.81 

106.61 

282.26 

60.54 

6 

10  44 

2541  .5 

90.00 

20  48  1 

4917.42 

20.95 

214.19 

270.33 

70,50 

22 

9 59 

4317.4 

100.00 

6 46  49 

2856.31 

-26.55 

85.96 

262.60 

80.74 

7 

34  25 

2256.3 

100.00 

22  2 16 

4677.88 

22.61 

195.94 

269.69 

69.91 

23 

20  14 

4077.9 

110.00 

8 110 

2592.90 

-33.18 

66.81 

263.46 

81.26 

8 

54  13 

1992.9 

110.00 

22  54  35 

4514.03 

ze:99 

161.67 

267.64 

66.17 

24 

9 49 

3914.0 

-27.85 

18.10 

-29.53 

19.67 

-34,03 

23.78 


98.10 

206.68 

77.29 

168.36 

57.67 

173.97 


DIFFERENTIAL  CORRECTIONS 


TDE  -.7567 

TRA-1 .9176 

TC3 

-.1413 

BAU 

.3266 

ROE  -.9603 

RRA 

.4195 

RC3 

-.0231 

FAU 

.01295 

FOE  .4224 

FRA 

.7947 

FC3 

-.0657 

BSP 

2786 

BOE  1.2226 

BRA  1.9630 

BC3 

.1432 

FSP 

-05 

LAUNCH  DATE  DEC  14  1968 


MID-COURSE  EXECUTION  ACCURACY 
SGT  997.6  SGR 
RRT  -.0036  RRF 
SGB  1101.0  R23 
SGI  997.6  SG2 

FLIGHT  TIME 


ORBIT  DETERMINATION  ACCURACY 


465.6 

SG3 

37.9 

ST 

421.6 

SR 

425.1 

SS 

403.3 

.0006 

RTF 

- . 7048 

CRT 

.6983 

CRS 

.7897 

CST 

.9893 

.0024 

R13 

.7046 

LSA 

678.2 

MSA 

246.9 

SSA 

14.6 

465.8 

THA 

179.88 

Eli 

551.7 

EL2 

232.5 

alF 

45.34 

80.00 

ARRIVAL 

DATE 

MAR 

4 1969 

HELIOCENTRIC  CONIC 
RL  147,25  LAL  .00  LOL  62.07 

RP  107.49  LAP  3.06  LOP  140.85 

RC  64.161  GL  5.64  GP  .90 

planetocentric  conic 


DISTANCE  165.165 

VL  20.634  GAL  17.65  AZL  66,42  MCA  56.63  SNA  96.59 
VP  33.054  GAP  -35.42  AZP  66.14  TAL  166.56  TAP  225.39 
ZAL  59.01  ZAP  23.44  ETS  161.04  ZAE  140.50  ETE  191.66 


ECC  .56712  INC  3.5604  VI  30.257 
RCA  39.60  APO  152.98  V2  35.256 
ZAC  7^.14  ETC  165.49  CLP  23.43 


C3  155.867 

VHL 

12.485 

DLA  14.26 

RAL  19.34 

RAO  6570.7  VEL  18.649 

PTH  2.89 

VHP  20. 

.924 

DPA 

-8.84 

RAP 

546.68  ECC 

3.5652 

LNCH  AZMTH 

LNCH  TI^ 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT  INJ 

2 LONG 

90.00 

5 

15  9 

3151.57 

-26. 7D 

107.33  282.23 

80.20 

6 7 

41 

2551 .6 

- 

27.76 

98.83 

90.00 

20 

57  48 

4676.19 

19.99 

211.55  269.96 

69.52 

22  19 

4 

4276 . 2 

17.02  1 

204.13 

100.00 

6 

44  5 

2864.73 

-28.46 

86.57  282.56 

80.44 

7 31 

50 

2264.7 

- 

29.48 

77.92 

100.00 

22 

11  33 

4638.25 

21.66 

193.38  289.29 

68.86 

23  28 

51 

4038.3 

18.59 

185.93 

110.00 

8 

9 21 

2597.96 

-33.13 

67.20  263.45 

81.04 

8 52 

39 

1996.0 

- 

■54.01 

58.07 

110.00 

23 

2 46 

4477.79 

26.05 

179.27  267.34 

67.04 

24  17 

24 

3877.8 

22.71 

171.ro 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.7576 

TRA- 

•1.9239 

TC3  -.1478 

BAU  .3126 

SGT  1042.7  SGR 

468.0  SG3 

41.0 

ST 

442.4 

SR 

427.6  SS 

'420.7 

ROE  -.9235 

RRA 

.3968 

RC3  -.0258 

FAU  .01318 

RRT  -.0004  RRF  - 

.0023  RTF  - 

.7214 

CRT  .6978 

CRS 

.7910  CST 

.9890 

FOE  .4385 

FRA 

.8217 

FC3  -.0732 

BSP  2976 

SGB  1142.9  R23 

.0027  R13 

.7214 

LSA  701.5 

MSA 

251.4  SSA 

14.8 

^ BOE  1.1945 

BRA 

1.9644 

BC3  .1500 

FSP  -94 

SGI  1042.7  SG2 

468.0  THA  179.99 

ELI 

566.9 

ELZ 

239.0  ALF 

43.60 

LAUNCH  DATE  DEC  14  1966 


Flight  time  az.oo 


ARRIVAL  DATE  MAR  6 1969 


HELIOCENTRIC  CONIC 


RL 

147 

.25 

LAL 

o 

o 

LOL 

82 

.07 

VL 

21.153 

dal 

RP 

107 

.50 

LAP 

3.14 

LOP 

144 

.10 

VP 

33.378 

GAP 

RC 

62. 

196 

GL 

6.04 

GP 

.52 

ZAL 

58,07 

ZAP 

DISTANCE  171.422 

16.87  AZL  66,44  HCA  62.07  SNA  97.93 
-33.63  AZP  88.33  TAL  165.81  TAP  227.88 
22.00  ETS  161.28  ZAE  141.31  ETE  192.38 


ECC  .56254  INC  3.5553  Vi  30.257 
RCA  42.84  APO  153.02  V2  35.253 
ZAC  80.89  ETC  165,66  CLP  21.99 


C3  142.461 

VHL  11.937 

OLA  14.99 

RAL  20.11 

RAD  6570.5 

VEL  16.242 

PTH  Z.05 

VHP 

20.097 

DPA  -8.12 

RAP  346.36 

ECC  3.3449 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LON(^ 

90.00 

5 11  39 

3160.99 

-26.59 

107.99 

282.06 

79.86 

6 

4 20 

2561  .0 

-27.72 

99.51 

90.00 

21  7 25 

4834.26 

18.97 

208.90 

269.55 

66.56 

22 

27  59 

4234,3 

15.89 

201 .58 

100 . DO 

6 41  7 

2872.48 

-28.37 

87.13 

282.41 

80.16 

7 

29  0 

2272.5 

-29.44 

78.49 

100.00 

22  20  38 

4596.02 

20.65 

190.82 

268.84 

67.69 

23 

37  16 

3998.0 

17.47 

183.47 

110.00 

8 7 29 

2602.25 

-33.08 

67.52 

283.33 

60.85 

B 

50  51 

2002.2 

-33.99 

56.40 

110. oa 

23  10  46 

4441 .01 

25.05 

176.88 

266.60 

65.94 

24 

24  47 

3841 .0 

21.58 

169.44 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  14  1968 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3  - 

.1540 

BAU 

.2983 

SGT 

1089.5 

SGR 

469.5 

SG3 

44.4 

ST 

464.3 

SR 

429.4 

SS 

438.7 

RC3  - 

.0263 

FAU 

.01343 

RRT 

.0032 

RRF 

-.0060 

RTF 

-.7373 

CRT 

.6976 

CRS 

.7926 

CST 

.9087 

FC3  - 

.0816 

BSP 

3170 

SGB 

1186.3 

R23 

-.0031 

R13 

-.7373 

LSA 

725.9 

MSA 

255.5 

SSA 

15.0 

BC3 

.1566 

FSP 

-103 

SGI 

1089.5 

SG2 

469.5 

THA 

.10 

ELI 

583.0 

ELZ 

245.0 

alf 

41  .80 

FLIGHT 

TIME 

84.00 

ARRIVAL 

DATE 

MAR 

8 1969 

HELIOCENTRIC 

CONIC 

DISTANCE  177. 

731 

RL  147.25 

LAL 

.00 

LOL  82.07 

VL  21.639 

GAL  16.13 

AZL  86.47 

HCA 

65.32 

SNA  99.46 

ECC  .53872 

INC 

3.5316 

VI 

30.257 

RP  107.51 

LAP 

3.21 

LOP  147.35 

VP  33.684 

GAP  -32.30 

AZP  88.52 

TAL 

165.09 

TAP  230.41 

RCA  45.68 

APO 

153.04 

V2 

35,250 

RC  60.278 

GL 

6.44 

GP  .54 

ZAL  57.20 

ZAP  20.57 

ETS  101.54 

ZAE 

142.24 

ETE  193 

.15 

ZAC  02.65 

ETC 

165.82 

CLP 

20,57 

PLANETOCENTRIC  CONIC 

C3  130.290 

VHL 

11.414 

DLA  15.71 

RAL  20.83 

RAO  6570.4 

VEL  15.863 

PTH 

2.81 

VHP  19. 

297 

DPA  -7.39 

RAP 

350.04 

ECC 

3.1442 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 

7 54 

3189.85 

-26.46 

108.62 

281.78 

79.58 

6 0 

43 

2569.6 

- 

27.65 

100.15 

90.00 

21 

16  53 

4791.66 

17.89 

206.24 

269.08 

67.68 

22  36 

45 

4191.7 

14.71 

199.01 

100.00 

6 

37  54 

2679 . 59 

-28.28 

87.64 

282.15 

79.90 

7 25 

53 

2279.6 

- 

29.39 

79.01 

100.00 

22 

29  34 

4557.15 

19.58 

188.25 

268.34 

66.95 

23  45 

31 

3957.2 

16.29 

181 .00 

110.00 

8 

5 24 

2605.81 

-33.04 

67,79 

285.09 

80.70 

8 48 

50 

2005.8 

- 

■33.97 

58.68 

110.00 

23 

18  33 

4403.69 

23.99 

174.49 

266.22 

64.88 

24  31 

57 

3803 . 7 

20.40 

167.18 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.7829 

TRA-1. 9357 

TC3  -.1605 

BAU  .2847 

SGT  1140.0  SGR 

470. 

2 SG3 

48.0 

ST  468.3 

SR 

430.6 

SS 

457.6 

RDE  -.8507 

RRA 

.3519 

RC3  -.0311 

FAU  .01370 

FWT 

.0062  RRF  - 

.0103  RTF  - 

.7522 

CRT  .6986 

CRS 

.7944 

CST 

.9805 

FDE  .4735 

FRA 

.8778 

FC3  -.0910 

BSP  3314 

SGB  1233.1  R23  - 

.0029  R13  - 

.7522 

LSA  752.3 

N5A 

259.0 

SSA 

15.1 

BOE  1.1427  BRA 

1.9674 

BC3  .1635 

FSP  -113 

SGI  1140.0  SG2 

470. 

2 THA 

.23 

ELI  601.0 

ELZ 

250.3 

Alf 

39.08 

535 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL,  4,  I968-69  > 


LAUNCH  DATE  DEC  14  J96a 


rtlGMT  TINE  56.00 


AfiffIVAL  CATE  HAP  IP  1969 


HELIOCENTPIC  CONIC 

PL  147.05  LAL  .00  LOL  80.07  VL  02.094 

PP  107.50  LAP  3.07  LOP  150.60  VP  33.974 

PC  58.410  CL  6,86  OP  .57  0AL  56.38 

planetocentpic  conic 


DISTANCE  184.105 

CAL  15.41  86.49  HCA  68.57  SNA  100.97  ECC  .51568  INC  3.5090  VI  30.257 

CAP  -30.84  A2P  88.70  TAL  164.39  TAP  030.96  PCA  48.90  APO  153.03  V0  35.046 

/AP  19.16  ETS  181.83  7AE  143.30  FTE  193.99  7AC  84.41  ETC  165.96  CLP  19.15 


C3  119. 181 

VHL  10.917 

OLA  16.41 

RAL  01 .49 

RAO  6570.0 

VEL  15.509 

PTH  0.77 

VHP  18.500  OPA  '6.64 

RAP  351.70 

ECC  0.9614 

LP4CH  A7HTH 

LNCH  time 

L-I  time 

INJ  LAT 

IN.I  long 

INJ  RT  ASC 

INJ  ATMTM 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONG 

90.00 

5 3 50 

3178.00 

-06.38 

109.01 

081.39 

79.30 

5 56  48 

0578 .0 

-07.59 

100,75 

90.00 

01  06  13 

4748.31 

16.75 

003.57 

068.57 

66.83 

00  45  01 

4148.3 

13.47 

196.43 

100.00 

6 34  04 

0886.13 

-28.00 

88.11 

081.77 

79.66 

7 00  30 

0086.1 

-09.34 

79.49 

100.00 

00  38  00 

4515.60 

18.45 

185.68 

067.79 

66.06 

03  53  35 

3915.6 

15.06 

178.53 

110.00 

8 3 5 

0608.70 

-334J1 

68.01 

202.74 

80.57 

8 46  33 

0O08.T 

-33.96 

58.90 

110.00 

03  06  9 

4365.80 

00.87 

170.10 

265.59 

63.88 

04  38  55 

3765.8 

19.18 

164.93 

oiffepential  corpections 


MIO-COUPSE  EXECUTION  ACCUPACV 


ORBIT  OETEPHINATION  ACCURACY 


TOE 

-.7650 

TRA-1 .9385 

TC3 

-.^1658 

BAU 

.0697 

SGT 

1190.4  SCR 

470.1 

SC3 

50.0 

ST 

510.4  SR 

431.1 

5S 

477.0 

ROC 

-.8148 

RRA  .3098 

RC3 

-.0340 

FAU 

.01400 

ART 

.0131 

-.0151 

RTF 

-.7667 

CRT 

.6995  CPS 

.7964 

CST 

.9883 

FOE 

.4919 

fra  .9069 

FC3 

-.1018 

BSP 

3517 

see 

1279.9  B23 

-.0030  R13 

-.7667 

LSA 

779.0  MSA 

061  .8 

SSA 

15.3 

Boe 

1.1176 

BRA  1.9663 

BC3 

.1693 

FSP 

-104 

SCI 

1190.4  SC2 

470.1 

tha 

.35 

ELI 

619.0  EL0 

054.9 

alf 

38.03 

LAUNCH 

DATE  DEC  14  1968 

ruICHT  TIHE 

88.00 

arrival 

DATE 

MAR 

10  1969 

HELIOCENTRIC  CONIC 


DISTANCE  190.540 


RL  147.05 

LAL  .00 

LOL 

80.07 

VL  00.500 

CAL  14.73  A7L  66.51 

HCA  7j  .81 

SNA  100.45 

ECC  .49345 

INC 

3.4877 

Vl 

30.057 

RP  107.53 

LAP  3.3J 

LOP 

153.85 

VP  34.048 

CAP  '29.44  ATP  66.91 

TAL  163.70 

TAP  035.53  RCA  5l .89 

APO 

153.00 

V0 

35.041 

RC  56.605 

GL  7.09 

OP 

«59 

7AL  55.62  7AP  1T.75  ETS  162.15 

0AE  144.48 

ETE  194.90  7AC  86.19 

ETC 

166.09 

CLP 

17.74 

PLANETOCENTRIC  conic 

-=•- 

C3  109.057 

VHL  10.443 

OLA 

17.11 

RAL  00.09  RAO  6570. 

1 VEL  15.179 

PTH  0.73 

VHP  17. 

773 

OPA  -5.89 

RAP 

353.41 

ECC 

0.7946 

LNCH  A7MTH 

LNCH  time 

L-I 

TIME 

INJ  LAT 

INJ  LONC  INJ  6T  ASC 

INJ  A0MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

90.00 

4 59  08 

3186.18 

-06.07 

109.77 

280.66 

79.04 

5 50 

34 

0586.0 

'07.50 

101.33 

90.00 

01  35  05 

4704.01 

15.55 

200.69 

266.02 

66.03 

00  53 

50 

4104.0 

10.18 

193.83 

100.00 

6 30  38 

0890.18 

-08.13 

66.54 

281.08 

79.45 

7 18 

id 

0^.0 

-09.30 

79.93 

JOO.OO 

00  46  56 

4473.43 

17.07 

163.11 

067.00 

€5.00 

04  I 

30 

3873.4 

13.78 

176.05 

110.00 

8 0 31 

0610.96 

'30.98 

€6.16 

080.28 

80.47 

8 44 

0 

0011.0 

-33.95 

59.08 

110.00 

03  33  33 

4307.40 

01.70 

169.75 

064.90 

60.90 

04  45 

40 

3707.4 

17.90 

160.69 

differential  corrections 

MZO-COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOC  -.7677 

T»*-l .940) 

TC3 

-.1706 

BAU  .0546 

SCT 

1040.9  SCR  < 

469.3  SC3 

56.3 

ST  537.7 

SR 

430.9 

SS 

497.3 

ROE  -.7794 

RRA  .3061 

RC3 

-.0374 

PAU  .01438 

RRT 

.0187  Rf^  - 

.0006  RTF 

.7806 

CRT  .7009  CRS 

.7987 

CST 

.9881 

roe  .5116  FM  .9369  FC3 

-.1141 

BSP  3718 

see 

1308.5  R03  - 

.0035  R13 

,780€ 

LSA  807.6 

MSA 

064.0 

SSA 

15.4 

BOE  1.0940 

BRA  J.9645 

8C3 

.1746 

FSP  -136 

SCI 

1040.9  SC0  ^ 

469.0  THA 

.47 

ELI  638.6 

EL0 

058.8 

ALF 

36.17 

LAUNCH  DATE  DEC  14  1968 


Flight  tihe  90.00 


arrival  DATE  HAP  14  1969 


HELIOCENTRIC  CONIC 


RL 

147,05 

LAL 

.00 

LOL 

80.07 

VL 

00.919 

gal 

RP 

107.55 

LAP 

3.35 

LOP 

157.10 

VP 

34.506 

GAP 

RC 

54.864 

GL 

7.73 

GP 

.60 

7AL 

54.90 

7AP 

Planetocentpic  conic 

C3 

99.830 

VHL 

9.990 

DLA 

17.80 

ral 

00.64 

RAO 

DISTANCE  197.009 

14.06  A7L  86.53  HCA  75.05  SNA  103.90  ECC  .47006  INC  3.4671  Vl  30.057 

-08.10  ATP  89.10  TAl  163,08  TAP  038.14  RCA  54.85  APO  152.95  V0  35.035 

16.36  ETS  180.50  7AE  145.80  ETE  195.94  7AC  87.97  ETC  166.01  CLP  16.35 

RAO  6569.9  VEL  14.870  PTH  0.68  VHP  17.048  OPA  -5.10  RAP  355.10  ECC  0.6430 


LNCH  A^TH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ  0 LONG 

90.00 

4 54  46 

3J93.80 

-06.17 

110.31 

080.08 

78.79 

5 48 

0 

0593.8 

-07,46 

101 .88 

90.00 

01  44  31 

4659.35 

14.09 

198.00 

067.40 

65.29 

03 

0 

1! 

4059.3 

10.84 

191.00 

100.00 

6 06  34 

0897.81 

88.95 

080.69 

79.25 

7 

14 

50 

0097.8 

-09.06 

80.35 

100.00 

00  55  05 

4430.59 

16.03 

180.54 

266.57 

64.43 

04 

9 

15 

3830.6 

10.45 

173.57 

110.00 

7 57  40 

0610.65 

-30.97 

68.31 

081.7] 

00.40 

8 

41 

15 

0010.7 

-33.94 

59.01 

110.00 

03  40  46 

4088.51 

00.48 

167.40 

064.01 

62.01 

04 

50 

14 

3688.5 

16.57 

160.45 

differential  CORRECTIONS 


HID-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


TOE 

-.7704  TRA-1 ,9398 

TC3 

-.1744 

BAU 

.0390 

SCT  1096.7  SCR  467.7  SC3 

61 .0 

ST 

564.0  SR 

430.1 

SS 

518.4 

ROE 

-.7445  RRA  .0868 

RC3 

-.0407 

FAU 

.01477 

RRT  .0050  RRF  -.0066  RTF 

.7937 

CRT 

.7008  CRS 

.8010 

CST 

.9879 

FOE 

.5304  FRA  .9679 

FC3 

-.1081 

BSP 

3931 

SG6  1378.5  R03  -.0038  RJ3  - 

.7937 

LSA 

837.3  MSA 

065.6 

SSA 

15.5 

BOE 

I.07]4  BRA  1.9609 

0C3 

.1791 

FSP 

-150 

SCI  1096.8  SC0  467.5  THA 

.59 

ELI 

659.0  EL0 

061  .8 

alf 

34.33 

launch  date  DEC  14  1968 

FUGHT  TIME  90.00 

ARRIVAL 

DATE 

MAR 

16  1969 

HELIOCENTRIC  CONIC 

DISTANCE  203.567 

RL 

147.05  LAL  .00 

LOL 

82.07 

VL 

03.090  CAL 

13.43  A0L  86.55  HCA  78.30 

SNA  105.30  ECC 

.45150  INC 

3.4470 

VI 

30.057 

RP 

107.57  lap  3.38 

LOP 

160.35 

VP 

34.749  CAP 

-06.81  A0P  89.30  TAL  160.47 

TAP  040.77 

RCA 

57.77  APO 

150.88 

V0 

35.009 

RC 

53.197  CL  8.19 

CP 

.65 

0AL 

54.08  ZAP 

14.97  ETS  182.95  7J€  J47.26  ETE  197.09 

ZAC 

89.76  ETC 

166.30 

CLP 

14.95 

Planetocentpic  conic 

C3  91.401  VHL  9.561 


DU  18.48  PAL  03.14  RAO  6569.8  VEL  14.586  PTH  0.64  VHP  16.346  OPA  -4.34  RAP  356,78  ECC  0.5046 


LNCH  AZMTH 

LNCH  TI>C 

L-I  time 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC  INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

90.00 

4 49  44 

^1.05 

-26.07 

110.83 

279.56 

78.55 

5 43 

5 

0601.0 

- 

27.39 

100.41 

90.00 

01  53  31 

4613.70 

10.97 

195.49 

266.78 

64.61 

03  10 

05 

4013.7 

9.45 

188.59 

100.00 

€ 00  11 

0903.11 

-07.99 

89.33 

279.99 

79.06 

7 10 

34 

0303.1 

- 

09.00 

80.74 

100.00 

03  3 45 

4387.09 

14.73 

177.96 

269.90 

63.69 

04  16 

50 

3787,1 

11.08 

171  .07 

110.00 

7 54  38 

0613.85 

-30.95 

68.40 

281  J}4 

80.35 

8 38 

10 

2013.9 

- 

33.93 

59.30 

110.00 

03  47  48 

4049.11 

19.00 

165.05 

263.46 

61.16 

04  58 

37 

3649.1 

15.01 

158.0] 

differential  CORRECTIONS 

MID-COURSE  execution  ACCURACV 

OI^IT  C^TCRMJNATION  ACCURACV 

TOE  -.7735 

TRA-1 .9378 

TC3  -.1772 

BAU  .0030 

SCT 

1352.0  SCR 

465.3  SC3 

66.1 

ST  591.5 

SR 

408.5 

SS 

540.5 

ROE  -.7100  RRA  .0660  RC3  -.0443 

FAU  .01500 

RRT 

.0301  RRF 

-.0335  RTF  - 

.8060 

CRT  .7053 

CRS 

.8040 

CST 

.9878 

FOE  .5547 

FRA  1.0001 

FC3  -.1441 

BSP  4149 

SC6 

1430. J R03 

-.0040  R13  - 

.8060 

LSA  868.6 

MSA 

066.4 

SSA 

15.6 

BOE  1.0501 

BR4  1 .9559  BC3  .1806 

FSP  -164 

SCI 

1350.3  SC0 

465.0  tha 

.70 

ELI  681.1 

EL0 

063.8 

alf 

30.53 

536 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69  ) 


LAUNCH  CATC  DEC  lA  1968 

HELIOCENTRIC  CONIC 
RL  U7.25  LAL  .00  LOL  82.07 

RP  107.59  LAP  3.39  LOP  163.60 

RC  51  .61 1 GL  8.66  GP  .68 

planetocentric  conic 

C3  83.758  VHL  9.152  DLA  19.15 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  4 44  19  3208.58 

90.00  22  2 27  4567.32 

100.00  6 17  29  2908.17 

100.00  23  11  59  4 342.96 

110.00  7 51  18  2614.63 

110.00  23  54  39  4209.26 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7797  TRA-1.9366  TC3  -.J8(XJ 

ROE  -.6765  RRA  .2456  RC3  -.0479 

FOE  .5789  FRA  1.0339  FC3  -.1622 

BOE  1.0323  BRA  1.9521  BC3  .1863 


flight  TIME  94.00 
distance  210.149 

VL  23.641  GAL  12.82  A7L  86.57  HCA  81.54  SMA  106.71 

VP  34.977  GAP  -25.58  A7P  89.50  TAL  161 .90  TAP  243.44 

7AL  53.69  7AP  13.58  ETS  183.46  7AE  148.85  ETE  198.38 


RAL  23.58 
INJ  LAT 
-25.97 
11 .60 
-27.93 
13.38 
-32.94 
17.88 

BAU  .2086 
FAU  .01569 
BSP  4310 
FSP  -180 


RAD  6569.6 
INJ  LONG 
m .34 
192.77 
89.69 
175.37 
68.46 
162.72 


VEL  14.321  PTH  2.61  VHP  15.666 
INJ  RT  ASC  INJ  ATHTH  INJ  TI^C 

78.31  5 37  48 

63.99  23  18  34 

78.88  7 5 57 

63.02  24  24  22 

80.31  8 34  53 

60.37  25  4 48 


arrival  cate  mar  18  1969 


ECC  .43179  INC  3,4274  VI  30.257 

RCA  60.63  APO  152.79  V2  35.222 

7AC  91  .54  ETC  166.38  ClP  13.56 

OPA  -3.56  RAP  358.46  ECC  2.3784 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LAUNCH  DATE  DEC  14  1968 


278.75 
266.10 

279.19 

265.19 
280.26 
262.68 

MIO-COURSE  E>(ECUTION  ACCURACV 
SOT  1412.1  SCR  462.1  SC3  7l.7 
RRT  .0410  RfiP  -.0415  RTF  -.8178 
SOB  1485.8  R23  -.0040  R13  -.8178 
SCI  1412.2  SC2  461.7  THA  .86 

FLIGHT  TIME  96.00 


2608.6 

3967.3 

2308.2 
3743.0 
2014.6 

3609.3 


-27.33 

8.01 

-29.18 

9.66 

-33.93 

13.80 


102.94 
185.93 
81 .1 1 
168.56 
59.36 
155.99 


ORBIT  determination  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.25 

LAL 

.00 

RP 

107.61 

LAP 

3.39 

RC 

50.116 

CL 

9.14 

PlAICTOCENTRIC  CONIC 

DISTANCE  216.771 

.00  LOL  82.07  VL  23.968  GAL  12.23  A7L  86.59  HO  84.78  SMA  108.06 

166.84  VP  35.191  CAP  -24.39  A2P  89.69  TAL  161.36  TAP  246.14 

.72  7AL  53.17  JAP  12.19  ETS  184.06  JAE  150.59  ETE  199.85 


C3  76.776 

VHL  8.T62 

OLA  19.81 

RAL  23.97 

RAO  6569.5 

VEL  14.076 

LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 38  31 

3215.93 

-25.87 

111.86 

277.64 

90.00 

22  11  19 

4520.15 

10.18 

190.04 

26S.99 

100.00 

6 12  26 

2913.09 

-27.86 

90.04 

276.30 

100.00 

23  20  5 

4298.23 

1J.99 

172.78 

264.49 

110.00 

7 47  42 

2615.06 

-32.94 

68.49 

279.39 

110,00 

0 5 15 

4169.02 

16.51 

160.41 

261 .67 

ST 

621 .8 

SR 

426.3 

SS 

564.1 

CRT 

.7091 

CRS 

.8073 

CST 

.9878 

LSA 

903.0 

MSA 

266.4 

SSA 

15.8 

ELI 

709.9 

EL2 

264  .8 

alf 

30.71 

ARRIVAL 

DATE 

MAR 

20  1969 

ECC 

.41292 

INC 

3.4082 

VI 

30.257 

RCA 

63.44 

APO 

152.68 

V2 

35.215 

JAC 

93.33 

ETC 

166.45 

ClP 

12.17 

OPA 

-2.77 

RAP 

.14 

ECC 

2.2635 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

78.07 


5 32  7 


63.43  23  26  39 


78.70 


7 0 59 


62.41  24  31  44 


80.29 

59.63 


8 31  17 
1 14  44 


2615.9 

3920.2 

2313.1 

3698.2 
2015. 1 
3569.0 


-27.26 

6.53 

-29.14 

8.20 

-33.93 

12.35 


103.46 
163.26 
81  .47 
166.04 
59.40 
153.77 


differential  CORRECTIONS 
TOC  -.7839  TRA-1.9311  TC3  -.1804  BAU  .1926 

ROE  -.6435  RRA  .2258  RC3  -.0517  FAU  .01623 

FOE  .6045  FRA  1 .0688  FC3  -.1831  BSP  4529 

BOE  1.0143  BRA  1 .9442  BC3  .1877  F$P  -197 

LAUNCH  DATE  DEC  14  1968 


MIO- 

SCT 

RRT 


1471. J SCR  458.1  SC3  77.8 

.0501  -.0503  RTF  -.8290 

SOB  1540.8  R23  -.0043  PI 3 -.8290 
SCI  1471.3  SC2  457.5  THA  .99 


ORBIT  DETERMINATION  ACCURACV 


Flight  time  98. oo 


HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00  LOL  82.07 

RP  107.64  LAP  3.39  LOP  170.09 

RC  48.721  GL  9.64  GP  .76 

PLANETOCENTRIC  CONIC 
C3  70.416  VHL  8.391  OLA  20.47  RAL 


DISTANCE  223.426 

VL  24.273  CAL  11.67  A7L  86.61  HCA  88.02  SMA  109.37 

VP  55.391  CAP  -23.24  AJP  89.88  TAL  160.85  TAP  248.87 

7AL  52.71  JAP  10.81  ETS  184.82  JAE  152.47  ETE  201.55 


LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 32  19 

3223.43 

-25.77 

112.38 

90.00 

22  20  9 

4472.21 

8.71 

187.29 

100.00 

6 7 3 

2917.97 

-27.79 

90.39 

100.00 

23  28  6 

4252,78 

10,55 

170.19 

110.00 

7 43  49 

2615.21 

-32.94 

68.51 

110.00 

0 U 45 

4128.43 

15.10 

158.11 

24.29  RAD  6969.4  VEL  13.848  PTH  2.53  VHP  14.371 
INJ  RT  ASC  INJ  ATHTH  INJ  TIME 
^76.84  77.83  5 26  2 

264.65  62.95  23  34  4 i 

277.32  78.53  6 55  41 

263.68  61.87  24  38  59 

278.43  80.29  8 27  24 

261.03  98.96  I 20  34 


ST 

651.9 

SR 

423,4 

SS 

588.5 

CRT 

.7129 

CRS 

.8108 

CST 

.9878 

LSA 

938.0 

MSA 

265.7 

SSA 

15.9 

ELI 

730.8 

El2 

264.9 

alf 

29.01 

ARRIVAL 

CATE 

HAR 

22  1969 

ECC 

.39490 

INC 

3.3892 

VI 

30.257 

RCA 

66.18 

APO 

152.56 

V2 

35.207 

JAC 

95.11 

ETC 

166.49 

CLP 

10.78 

OPA 

-1.97 

RAP 

1 .81 

ECC 

2.1589 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2623.4 

3872.2 
2318.0 
3652 .8 

2015.2 

3528.4 


-27.19 

5.01 

-29.09 

6.70 

-33.93 

10.87 


104 .00 
180.56 
81  .82 
163.51 
59.41 
I5l  .55 


differential  CORRECTIONS 
TOE  -.7885  TRA- 1.9237  TC3  -.1790  BAU  .1765 

ROE  -.6114  RRA  .2064  RC3  -.0555  FAU  .01684 

FOE  .6320  FRA  1.1053  FC3  -.2071  BSP  4757 

BOE  .9978  BRA  1.9347  BC3  .1874  FSP  -217 

LAUNCH  DATE  DEC  14  1968 


SCT  1531.6  SCR 
RRT  .0602  PRF 
see  1597.3  R23 
SCI  1531.8  SC2 


453.4  SC3  84.5 
-.0600  PTF  -.8396 
-.0047  R13 

452.5  THA 


ORBIT  determination  ACCURACV 


.8397 

1.12 


flight  time  100.00 


heliocentric  conic 
RL  147.25  LAL  .00  LOL  82.07 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47,437  CL  10.15  CP  .80 

Planetocentric  conic 


distance  230.111 

VL  24.558  CAL  11.13  AJL  86.63  HCA  91 .26  SMA  1 10 .64 

VP  35.579  GAP  -22.14  AJP  90.07  TAL  160.39  TAP  251.65 

JAL  52.31  JAP  9.42  BTS  185.79  JAE  154.48  £TE  203.56 

PTH  2.49  VHP  13.754 

INJ  AJMTH  INJ  TIME 


90.00  4 25 

90.00  22  28 

100.00  6 1 

100.00  23  36 

110.00  7 39 

110.00  0 18 

differential  corrections 

TOE  -.7938  TRA-1.9144  TC3  -.1760  BAU  H604 

ROC  -.5801  RRA  .1877  RC3  -.0593  FAU  .01751 

FOE  .6620  FRA  1.1437  FC3  -.2346  BSP  4982 

BOE  .9832  BRA  1 .9236  6C3  .1857  FSP  -238 


OLA  21.12 

RAL  24,57 

RAO  6S69.E 

VEL  13.637 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

3231 .24 

-25.65 

112.93 

275.75 

4423.51 

7.19 

184.31 

263.89 

2922.93 

-27.73 

90.74 

276.29 

4207.05 

9.06 

167.60 

262.88 

2615.17 

-32.94 

68.90 

277.39 

4087.57 

13.65 

155.83 

260.17 

77.58 

62.54 

78.36 

61.39 

80.29 

58.35 


5 19  31 

23  42  41 

6 50  0 

24  46  9 

8 23  14 
I 26  12 


SCT  1593.6  SCR  447.8  SC3  91.8 
RRT  .0716  RRF  -.0711  RTF  -.8496 
SC6  1655.3  R23  -.0050  R13  -.8497 
SCI  1593.9  SC2  446.6  THA  1.25 


ST 

683.3 

SR  419.9 

SS 

614.3 

CRT 

.7173 

CRS  .8146 

CST 

.9878 

LSA 

974.9 

MSA  264.2 

SSA 

16.0 

Eli 

757.3 

EL2  264 .0 

alF 

27.39 

ARRIVAL  CATE 

MAR 

24  1969 

ECC 

.37771 

INC  3.3702 

VI 

30.257 

RCA 

68,85 

APO  152.43 

V2 

35.198 

JAC 

96.88 

ETC  166.52 

CLP 

9.39 

OPA 

-1.17 

RAP  3.47 

ECC 

2.0635 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2631  .2 

-27.11 

104.56 

3823.5 

3.45 

177.83 

2322.9 

-29.05 

82.19 

3607.0 

5-17 

160.97 

2015.2 

-33.93 

59.40 

3487.6 

9.36 

149.35 

CRBIT  determination  ACCURACV 

ST 

716.1 

SR  415.7 

SS 

641  .6 

CRT 

.7226 

CRS  .8188 

CST 

.9879 

LSA 

1014.0 

MSA  262.0 

SSA 

16.1 

ELI 

785.4 

El2  262.0 

alf 

25.84 

537 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  14  1966  FLIGHT  TJMC  102.00  ARRIVAL  CATE  MAR  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  236.821 

Rl  147.25  LAL  .00  LOL  82.07  VL  24 .825  CAL  10.62  A7l  86.65  HCA  94.49  SNA  111.87  ECC  .36134  INC  3.3512  VI  30.257 

RP  107.69  LAP  3.34  LOP  176.57  VP  35.754  CAP  -21.08  A7P  90.26  TAL  159.96  TAP  254.45  RCA  71.45  APO  152.29  V2  35.189 

RC  46.274  CL  10.67  CP  .85  7AL  51.97  7AP  8.03  ETS  187.10  7AE  156.61  ETC  205.97  7AC  98.65  ETC  166.53  ClP  7.98 

PLANE TOCENTRIC  CONIC 


C3  59.352 

VHL  7.704 

OLA  21.75 

RAl  24 , 78 

RAD  6569.1 

VEL  13.443 

PTH  2.46 

VHP  13.157 

OPA  -.37 

RAP  5.12 

ECC  1.9768 

LNCH  A7MTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

4 18  34 

3239.49 

-25.53 

113.50 

274.58 

77.31 

5 12  33 

2639.5 

-27.02 

105.15 

90.00 

22  37  47 

4374.04 

5.63 

181 .72 

263.10 

62.20 

23  50  41 

3774.0 

1 .86 

175.06 

100.00 

5 55  8 

2928.08 

-27.66 

91.11 

275.10 

78.18 

6 43  56 

2328.1 

-29.01 

82.56 

too.ou 

23  43  53 

4160.69 

7.54 

165.00 

262.05 

60.99 

24  53  14 

3560.7 

3.61 

158 .4] 

110.00 

7 35  12 

2615.01 

-32.94 

68 .49 

276.26 

80.30 

8 18  47 

2015.0 

-33.93 

59.39 

110.00 

0 24  14 

4046,52 

12.17 

153,57 

259.28 

57.81 

1 31  4] 

3446.5 

7.83 

147.16 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOE 

-.7993 

TRA- 

1 .9029 

TC3 

-.1705 

BAU 

.1442 

SCT 

1656.5 

SCR  441.5 

SC3 

99.8 

ST 

749.9 

SR 

410.8 

SS 

670.4 

- 

ROE 

-.5497 

RRA 

.1695 

RC3 

-.0630 

FAU 

.01827 

RRT 

.0843 

RRF  -.0834 

RTF 

-.8591 

CRT 

.7284 

CRS 

.8234 

CST 

.9880 

FOE 

.6944 

FRA 

1 .1842 

FC3 

- .2664 

BSP 

5217 

see 

1714.4 

R23  -.0055 

R13 

-.8592 

LSA 

1055.1 

MSA 

259.1 

SSA 

16.1 

- 

BOE 

.9700 

BRA 

1.9105 

BC3 

.1818 

FSP 

-262 

SCI 

1657.0 

SC2  439.9 

THA 

J.38 

ELI 

814.9 

El2 

259.0 

AlF 

24.37 

- 

'LAUNCH  DATE  DEC  14  1968  fL_ICHT_ TIME__104^^  ARRIVAL  DATE  MAR  28  1969 

►CLIOCENTRIC  CONIC  DISTANCE  243.552 

RL  147.25  LAL  .00  LOL  82.07  Vl  25.073  CAL  10. )2  A7L  86.67  HCA  97.73  SMA  113,05  ECC  .34578  INC  3.3321  VI  30.257 

RP  107.72  lap  3.30  LOP  179.81  VP  35.918  CAP  -20.06  ATP  90.45  TAL  159.58  TAP  257.30  RCA  73.96  APO  152.14  V2  35,179 

RC  45.244  CL  11.20  CP  .91  TAL  51.69  TAP  6.63  ETS  188.97  TAE  iT8.85  tXt  208.91  TAC  iOO.40  ETC  166.52  CLP  6.57 

planetocentric  conic 

C3  54. 5W  VHL  7^38615LA  ^.38  RAL  24.94  RAO  6568.ZT VEL T3.?6S  PtH  2.42  VHP  12^^  OPa  .43  RAP  6.76  ECC  1.8978 


LNO<  ATMTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONG 

IHJ  Ri  ASC 

INJ  J^fH 

INJ  TIME 

TO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 10  58 

3248.37 

-25.40 

114.11 

273.33 

77.03 

5 5 6 

2648.4 

-26.93 

105.78 

90.00 

22  46  38 

4323.80 

4.02 

178,90 

262.28 

61.95 

23  58  42 

3723.8 

.24 

172.26 

100.00 

5 48  36 

2933.54 

-27.58 

91,49 

273.87 

77.99 

6 37  30 

2333.5 

-28.96 

82.96 

100.00 

23  51  41 

4113.87 

5,99 

162.39 

261.21 

60.66 

25  0 15 

3513.9 

2.03 

155.83 

IW.OO 

7 30r  29 

^14.82 

-32.94 

68;  48 

275.06 

80.30 

8 14  3 

2014.8 

-33.93 

59.38 

UO.OO 

0 30  14 

4005.35 

10.67 

153.32 

258.37 

57,33 

1 36  59 

3405.4 

6.28 

144.97 

OIFPERENTZAL  CORRECTTO^  mid-course  EICCUTION  ACOWACV  OR67f  DffERMINATION  ACCURACV 

TOE  -.8055  TRA-1,8897  TC3  -.1625  BAU  .1281  SCT  1720.8  SCR  434.5  SC3  108.6  ST  785.3  SR  405.4  SS  70l  .0 

ROE  -.5202  RRA  .1519  RC3  -.0667  PAU  .01910  RRT  .0986  RRP  -.0973  RTF  -.8681  CRT  .7350  CRS  .8284  CST  .9881 

■FOE  .7298  FRA  1 .2271  FC3  -.3030  BSP  5451  SC6  1 774.8  R23  -.0059  Rl3  -.8682  LSA  1098 .6  MSA  255 .4  SSA  16.2 

.9589  BRA  1 .5958  6C3  .1757  FSP  -288  SCI  1721.4  SC2  432-2  THA  1.52  ElI  846.1  El2  255.1  AlF  22.99 


LAUNCH  DATE  DEC  14  1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  MAR  30  1969 


HELIOCENTRIC  CONIC  DISTANCE  250.299 


RL  147.25 

LAL 

.00 

La  82.07 

VL  25.305 

CAL  9.65 

AJL  86.69 

HCA 

100.96 

SMA 

114.19 

ECC  .33101 

INC 

3.3126 

Vj 

30.257 

RP  107.75 

LAP 

3.25 

LOP  183.05 

VP  36.070 

CAP  -19.07 

AJP  90.63 

TAL 

159.23 

TAP 

260.19 

RCA  76.39 

APO 

151 .98 

V2 

35,169 

RC  44.357 

CL 

11.74 

CP  .97 

TAl  51.46 

JAP  5.24 

ETS  191.87 

JAE 

161.16 

ETE 

212.61 

7AC  102.13 

ETC 

166.49 

CLP 

5.  J 5 

— 

PLANETOCENTRIC  CONK 

z. 

C3  50.193 

VHL 

7.085 

OLA  23.00 

RAL  25 .04 

RAO  6568.8 

VEL  13.098 

PTH 

2.39 

VHP 

12.021 

OPA  1 .24 

RAP 

8.38 

ECC 

I .8260 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

TO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

- 

90.00 

4 

2 50 

3258.05 

-25.25 

IJ4.78 

272.00 

76.73 

4 

57  9 

2658.0 

- 

'26,82 

106.47 

= 

90.00 

22 

55  34 

4272.78 

2.39 

176.04 

261 .46 

61.78 

24 

6 47 

3672.8 

-I  .41 

169.41 

100.00 

5 

41  40 

2939.41 

-27.50 

91.91 

272.57 

77.78 

6 

30  39 

2339.4 

- 

28 . 90 

83.39 

100.00 

0 

3 22 

4066.65 

4.41 

159.78 

260.34 

60.40 

1 

11  8 

3466.6 

.43 

153.24 

110.00 

7 

25  28 

2614.65 

-32.94 

68.46 

273.79 

80.31 

8 

9 3 

2014.6 

- 

33.93 

59.36 

110.00 

0 

36  3 

3964.17 

9.14 

149.11 

257.43 

56.92 

1 

42  7 

3364.2 

4.73 

143.80 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TDE  -.8120  TRA-1.8744  TC3  -.1519  BAU  .1123  SCT  1785.9  SCR  426.8  SC3  118.3  ST  821.8  SR  399.3  SS  733.6 

ROE  -.4918  RRA  .1349  RC3  -.0701  FAU  .02002  RRT  .1146  RRF  -.1129  RTF  -.8766  CRT  .74^4  CRS  .8338  CST  .9884 

FOE  .7684  FRA  1 .2726  FC3  -.3453  8SP  5686  SOB  1836.2  R23  -.0065  R13  -.8767  LSA  1144.4  MSA  251.0  SSA  16,2 

60E  .9493  BRA  1 .8792  BC3  .1673  FSP  -316  SCI  1786.6  SC2  423.8  THA  1.66  ElI  878.8  El2  250.2  AlF  21  .68 

LAUNCH  DATE  DEC  14  1968  FLIGHT  TIME  _108. 00  ARRIVAL  DATE  APR  1 1969 

heliocentric  CONIC  DISTANCE  257.059 

RL  147.25  LAL  .00  La  82.07  VL  25.521  CAL  9.20  A7L  86.71  HCA  104.19  SNA  115.28  ECC  .31702  INC  3.2928  Vl  30.257 

RP  107.79  LAP  3.19  LOP  186.28  VP  36.211  CAP  -18,12  ATP  90.81  TAL  158.93  TAP  263.11  RCA  78.73  APO  151.82  V2  35.158 

RC  43.625  CL  12.29  CP  1.04  TAL  51.30  TAP  3.85  ETS  196.94  TAE  163.50  ET£  217.38  TAC  103.84  ETC  166.43  CLP  3.7j 

Planetocentric  conic 

C3  46.227  VHL  6.799  OLA  23.61  RAL  25.09  RAO  6568.7  VEL  12.946  PTH  2.56  VHP  11.481  OPA  2.04  RAP  9.98  ECC  1.7608 


LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC  INJ  AJMTH 

INJ  TIME 

TO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

54  10 

3268.72 

-25.08 

115.52 

270.61 

76.40 

4 48 

39 

2668.7 

- 

26.70 

107.23 

90.00 

23 

4 37 

4220.94 

.71 

173.15 

260.61 

61.69 

24  14 

58 

3620.9 

-3.07 

166.52 

100.00 

5 

34  19 

2945.81 

-27.40 

92.36 

271 .21 

77.56 

6 23 

25 

234 5. B 

- 

28.84 

83.85 

100.00 

0 

11  5 

4019.08 

2.80 

137.16 

259.45 

60.25 

1 18 

4 

3419.1 

-I  .18 

150.63 

110.00 

7 

20  12 

2614.56 

-32.94 

68.46 

272.46 

80.32 

8 3 

46 

2014.6 

- 

33.93 

59.36 

IIO.OJ 

0 

41  41 

3923.09 

7.61 

146.91 

256.48 

56.57 

1 47 

4 

3323.1 

3.16 

140.65 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.8193 

TRA- 

•1 .8972 

TC3  -.1383 

BAU  .0967 

SCT 

1851.9  SCR 

418.3  SQ3 

129.0 

ST  859.8 

SR 

392.8 

SS 

768,4 

ROC  -.4644 

RRA 

.1189 

RC3  -.0733  FAU  .02104 

RRT 

.1327  RRF 

-.1305  RTF  - 

.8845 

CRT  ,7506 

CRS 

.B397 

CST 

.9886 

FDE  .8108 

FRA 

1.3213  FC3  '.3941 

BSP  5921 

SCB 

1898.5  R23 

-.0071  R13  - 

.8846 

LSA  1193.0 

MSA 

246.0 

SSA 

16.3 

BOE  .9418 

BRA 

1 .8610 

6C3  .1565 

FSP  -348 

SCI 

1852.7  SC2 

414.4  THA 

1.81 

Eli  913.1 

EL2 

244.4 

ALF 

20.46 

538 


iiiliil  iiiiiiiiiiu  iiiiiiiiiiiii  iiiiii  1 1 II Hill 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69^ 


LAUNCH  CATE  DEC  14  I96fl 


HELIOCENTRIC  CONIC 


Flight  tihc  iio.oo 


arrival  cate  APR  3 1969 


RL 

147, 

.25 

lal 

.00 

lOl 

82.07 

VL 

25.722 

gal 

RP 

107, 

.82 

LAP 

3 

.12 

LOP 

189.52 

VP 

36.343 

GAP 

RC 

43.055 

CL 

12 

.84 

GP 

1.11 

7AL 

51  .19 

7AP 

DISTANCE  263.021^ 

8.76  A7L  86.73  HCA  107.4?  SMA  U6.37  ICC  .30379  INC  3,?7?4 
90.98  TAL  158.66  TAP  ?66.08  RCA 


VI 

80.98  APO  151 .65  V? 


7.51  ETS  207.78  7AE  165.80  ETE  223.73  7AC  105.53  ETC  166.35  ClP 


30.257 

35.147 

2.25 


planetocentric  conic 

C3  42.624  VHL  6.529  CLA 


24.20  RAL 


LNCH  A7MTH 

LNCH  ‘ 

riME 

L-I  TIME 

INJ  LAT 

INJ  long 

90.00 

3 44 

53 

3280.61 

-24 .88 

116.34 

90.00 

23  13 

49 

4168.23 

-.99 

170.21 

100.00 

5 26 

33 

2952.85 

-27.30 

92.86 

100.00 

0 18 

46 

3971 .22 

I .18 

154.53 

110.00 

7 14 

39 

2614.61 

-32.94 

68.46 

110.00 

0 47 

9 

3882.22 

6.07 

144.75 

25.08  RAD  6568.6  VEL  12.806  PTH 
INJ  RT  ASC  INJ 


differential  corrections 


TOE 

-.8266 

TRA- 

-1  .8383 

TC3 

-.1210 

BAU 

.0815 

ROE 

-.4382 

RRA 

.1027 

RC3 

-.0761 

FAU  ,02219 

FOE 

.8574 

FRA 

1 .3734 

FC3 

-.4506 

BSP 

6153 

60E 

.9356 

BRA 

1 .8411 

BC3 

.1430 

FSP 

-383 

269.15 
259.76 
269.79 
258.55 
271 .07 
255.52 

MiC-COURSe  EXECUTION  ACCURACY 
SGT  1918.2  SCR  409.3  SC3  140.9 
RRT  .1528  RRF  -.1504  RTF  -.8921 
see  1961.4  R23  -.0079  R13  -.8921 
SCI  1919.2  SC2  404.5  THA  1.95 


2.33  VHP  10.958 
A7MTH  INJ  time 
4 39  34 
24  23  17 

6 15  46 
1 24  58 

7 58  14 
1 51  51 


OPA  2.84  RAP  1 1 .56  ECC  1.7015 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


76.03 

61.70 

77.32 

60.13 

80.31 

56.30 


2680.6 

3568.2 
2352.9 
3371  .2 
2014.6 

3282.2 


-26.56 
-4.76 
-28.77 
-2.80 
-33.93 
1 .60 


108.07 

163.56 

84.37 

148.01 

59.36 

138.52 


ORBIT  CETERHINATION  ACCURACY 


LAUNCH  DATE  DEC  14  1968 
HELIOCENTRIC  CONIC 


flight  time  112.00 


ST 

898.8 

SR 

385.7 

SS 

805.4 

CRT 

.7594 

CRS 

.8459 

CST 

.9889 

LSA 

1243.9 

MSA 

240.4 

SSA 

16.3 

Eli 

948.7 

EL2 

237.8 

ALF 

19.51 

ARRIVAL 

DATE 

APR 

5 1969 

RL 

147.25 

LAL 

.00 

LOL 

RP 

107.86 

LAP 

3.04 

LOP 

RC- 

42.657 

CL 

13.40 

GP 

pla'netocentric  conic 

C3 

39.353 

VHL 

6.273 

OLA 

DISTANCE  270.603 

82.07  VL  25.909  GAL  8.35  A7L  86.75  HCA  110.64  SMA  1J7.31 

192.75  VP  36,464  CAP  -16.31  A7P  91.15  TAl  158.44  TAP  269.09 

1.20  7AL  51.13  7AP  1.4?  ETS  239.12  7AC  167.95  ETE  232.39 


ECC  .29130  INC  3.2512  VI  30.257 
RCA  83.14  APO  151.48  V2  35.135 
7AC  107.19  ETC  166,25  CLP  .76 


24.78  RAL  25.01 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  3 34  58  3293.97  -24.66 

90.00  23  23  14  4114.55  -2.72 

100.00  5 18  21  2960.62  -27.18 

100.00  0 26  28  3923.13  -.45 

110.00  7 8 53  2614.83  -32.94 

110.00  0 52  26  3841.69  4,54 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8356  TRA-l.i 
ROE  -.4132  RRA  .£ 

FOE  .9088  FRA  I 
eOC  .9321  8RA  1.8195  BC3 

LAUNCH  DATE  DEC  14  1968 


RAO  6568.5 

VEL  12.678 

PTH  2.30 

VHP  10.453 

OPA  3.64 

RAP  13.11 

ECC  1.6476 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

117.25 

267.63 

75.63 

4 29  52 

2694 .0 

-26.40 

109. OJ 

167.21 

258.90 

61 .80 

24  31  49 

3514.5 

-6,47 

160.54 

93. 4J 

268.3] 

77.05 

6 7 42 

2360.6 

-28.69 

84  .93 

151 .89 

257.64 

60.11 

1 31  51 

3323.1 

-4.42 

145.36 

68.48 

269.64 

80.30 

7 52  28 

2014.8 

-33.93 

59.38 

142.62 

254,54 

56.08 

1 56  27 

3241.7 

.05 

136.40 

TC3 

-.1012  BAU 

.0673 

RC3 

-.0783  FAU 

.02345 

FC3 

-.5159  BSP 

6376 

BC3 

.1280  FSP 

-422 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1985.2  SCR 
RRT  .1761  R!RF 
see  2025.0  R23 
SCI  1986.5  SC2 


399.7  SC3 

154,0 

ST 

939.8 

SR 

378.3 

SS 

845.0 

-.1730  RTF 

-.8990 

CRT 

.7694 

CRS 

.8526 

CST 

.9894 

-.0083  RI3 

-.8991 

LSA 

1298.2 

MSA 

234.1 

SSA 

16.3 

393,2  THA 

2.11 

ELI 

986.6 

El2 

230.2 

alf 

18.24 

114.00 

ARRIVAL 

CATE 

APR 

7 1969 

heliocentric  conic 

RL  147.25  LAL  .00  LOL  82.07 

RP  107,89  LAP  2.95  LOP  195,97 

RC  42.436  GL  13.96  GP  1.30 

Planetocentric  conic 
C3  36.383  VHL  6.032  OLA  25.34  RAL 


DISTANCE  277.381 

VL  26,083  GAL  7.96  A7L  86.77  HCA  113.87  SMA  118.26 
VP  36.577  GAP  -15.45  A7P  91.31  TAl  158,26  TAP  272.13 
7AL  51.13  7AP  1.50  ETS  301.74  7AE  169.78  £TE  244.34 


ECC  .27953  INC  3.2292  Vi  30.257 
RCA  85.20  APO  151.31  V2  35.123 
7AC  108.81  ETC  166,13  CLP  -.75 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 24  19 

3309.11 

-24,40 

118.29 

90.00 

23  52  58 

4059.76 

-4.47 

164.14 

100.00 

5 9 45 

2969.21 

-27.05 

94.01 

100.00 

0 34  10 

3874  .89 

-2.09 

149.24 

110.00 

7 2 53 

2615.21 

-32.94 

68.51 

110.00 

0 57  » 

3801.65 

3.01 

140.52 

24.90  RAO  6568.4  VEL  12.560  PTH  2.28  VHP  9.965  OPA 
INJ  RT  ASC  INJ  A7HTH 


4.43  RAP  14.63  ECC  1.5988 


differential  CORRECTIONS 
TOE  -.8423  TRA- 1.7939 
ROE  -.3893  RRA  .0726 
FOE  .9654  FRA  1.4901 
60E  .9279  BRA  1.7954 

launch  DATE  DEC  14  2968 

HELIOCENTRIC  CONIC 


TC3 

-.0751 

BAU 

.0533 

RC3 

- .0798 

FAU 

.02487 

FC3 

-.5918 

BSP 

6626 

BC3 

.1096 

FSP 

-466 

266 .06 
258.04 
266.79 
256.72 
268.17 
253.55 
IRSE  EXEC 
SCT  2050.1  SCR 
RRT  .2012  RRF 
see  2086.8  R23 
SCI  2051.7  SC2 


75.17 
62.01 
76.76 

60.17 
80.29 
55.93 


389.7  SC3  168.5 
-.1985  RTF  -.9058 
-.0099  R13  -.9059 
381.4  THA  2.27 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 19  28 

2709.1 

'26.20 

110.08 

24  40  38 

3459.8 

-8.19 

157,43 

5 59  14 

2369.2 

-28.60 

85.55 

1 38  44 

3274.9 

-6.04 

142.69 

7 46  29 

2015.2 

-33.93 

59.41 

2 0 52 

3201  .6 

-I  ,48 

134.31 

0R61T  DETERMINATION  ACCURACY 


RL 

147.25 

LAL 

.00 

RP 

107.93 

LAP 

2.85 

RC 

42.394 

CL 

14.52 

PLAfCTOCENTRIC  CONIC 

82.07 
199,20 
J .41 


VL  26,244 
VP  36.680 
7AL  52.19 


flight  TIME  116.00 
DISTANCE  284.159 

CAL  7,59  ATL  86.79  HCA  117.09  SMA  119.15 
CAP  -14.63  ATP  91.46  TAL  158.13  TAP  275.22 
TAP  2.69  ETS  330.24  TAC  l7l.07  ETE  260.32 


ST 

979.9 

SR 

370.5 

SS 

887.3 

CRT 

.7793 

CRS 

.8597 

CST 

.9897 

LSA 

1353.7 

MSA 

227.6 

SSA 

16.2 

ELI 

1023.7 

EL2 

222.2 

ALF 

17.26 

ARRIVAL 

date 

APR 

9 1969 

ECC  .26845  INC  3.2061  VI  30.257 
RCA  87.17  APO  151  .14  V2  35,11  1 
7AC  110.39  ETC  165.97  ClP  -2.30 


C3  33.689 

VHL 

5.804 

DLA  25.88 

RAL  24.74 

RAO  6568.3 

VEL  12.452 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 

12  52 

3326.40 

-24.10 

119.46 

264.44 

90.00 

23 

43  7 

4003.6] 

-6.26 

160.90 

257.19 

100.00 

5 

0 43 

2978.69 

-26.90 

94.68 

265.24 

100.00 

0 

41  52 

3826.56 

-3.72 

146.58 

255.80 

110.00 

6 

56  43 

2615.76 

-32.93 

68.55 

266.67 

110.00 

J 

2 22 

3762.25 

1.51 

138.46 

252.54 

2.25  VHP  9.493  OPA  5,22  RAP  16.12  ECC  1.5544 


InJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.66 

4 8 18 

2726.4 

-25.97 

111.29 

62.33 

24  49  50 

3403.6 

-9.92 

154.21 

76.44 

5 50  22 

2378.7 

-28.50 

86.24 

60.32 

1 45  39 

3226.6 

-7.64 

140.00 

80.26 

7 40  19 

2015.8 

-33.92 

59.45 

55,85 

2 5 4 

3162.3 

-2.98 

132.26 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8510  TRA-1.7694  TC3  -.0469  BAU  .0420 

ROE  -.3667  RRA  .0583  RC3  -.0806  FAU  .02645 

FOE  1.0281  FRA  1.5560  FC3  -.6798  BSP  6852 

80E  .9266  BRA  1.7704  BC3  .0932  FSP  -515 


MIO-COURSE  E«CUTION  ACCURACY 
SCT  2116.0  SCR  379.3  SC3  184.6 
RRT  .2305  RRF  -.2275  RTF  -.9119 
see  2149.7  R23  -.OliO  R15  -.9120 
SCI  2117.8  SC2  368.7  THA  2.44 


ORBIT  DETERMINATION  ACCURACY 

ST 

1022.2  SR 

362.5 

SS 

932.6 

CRT 

.7905  CRS 

.8673 

CST 

.9901 

LSA 

1413.2  MSA 

220.5 

SSA 

16.2 

ELI 

1063.3  El2 

213.4 

alf 

16.34 

539 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  CEC  11  1968  FlICHT  TIME  118.00  ARRIVAL  CATE  APR  II  1969 


heliocentric  conic  distance  e90.93? 


RL  147.25 

LAL 

.00 

LOl  82.07 

VL  26.394 

CAL  7.23 

ATL  86.82 

HCA 

120.31 

SMA 

120.00 

ECC  .25805 

INC 

3.1815 

VI 

30.257 

RP  107.97 

LAP 

2.75 

LOP  202.42 

VP  36 . 776 

CAP  -13.83 

ATP  91.61 

tal 

158,03 

TAP 

278.34 

RCA  89.04 

APO 

150.97 

V2 

35.099 

RC  42.534 

OL 

15.07 

CP  1.53 

TAL  51.28 

TAP  4.17 

ETS  340.27 

tae 

171.56 

tit 

279.35 

TAC  111 .93 

ETC 

165.79 

CLP 

-3.88 

PLANETOCENTRIC  CONIC 

C3  31.246 

VHL 

5.590 

OLA  26.40 

RAl  24.52 

RAO  6568.2 

VEL  12.354 

PTM 

2.23 

VHP 

9.037 

OPA  6.01 

RAP 

17.57 

ECC 

1 .5142 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

0 26 

3346.39 

-23.73 

120.81 

262.76 

74.08 

3 

56  14 

2746.4 

25.69 

112.69 

90.00 

23 

53  50 

3945.70 

-8.08 

157.70 

256.35 

62.77 

24 

59  35 

3345.7 

- 

11.67 

150.86 

100.00 

4 

51  18 

2969,09 

-26.73 

95.40 

263.65 

76.10 

5 

41  7 

2^69,1 

28.38 

86.99 

100.00 

0 

49  37 

3778 .23 

-5.34 

143.92 

254.87 

60.55 

1 

52  35 

3178.2 

-9.23 

137.28 

110.00 

6 

50  24 

2616.41 

-32.92 

68.60 

265.14 

80.23 

7 

34  1 

2016.4 

33.92 

59.50 

110.00 

1 

7 0 

3723.68 

.03 

156.45 

251.53 

55.82 

2 

9 3 

3123.7 

-4,45 

130.24 

differential  corrections  mid-course  execution  ACCURACr  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8565  TRA-1.7103  TC3  -.0103  8AU  .0337  SCT  2176.4  SCR  368.6  SC3  202.5  ST  1061.9  SR  354.2  SS  980.2 

ROE  -.3453  RRA  .0444  RC3  -.0801  FAU  .02627  RRT  .2624  RRF  -.2601  RTF  -.9160  CRT  .6017  CRS  .8752  CST  .9905 

FOE  1.0966  FRA  1.6266  FC3  -.7632  6SP  7i39  SCO  2207.4  R23  -.0131  R13  -.9162  LSA  1472.5  MSA  213.4  $SA  16.1 

BOE  .9235  BRA  1.7409  8C3  .0606  FSP  -571  SCI  2176.6  SC2  355.3  THA  2.61  ELI  1100.7  El2  204.3  AlF  15.52 

LAUNCH  DATE  DEC  14  1966  FlICHTTIME  120.00  ARRIVAL  DATE  APR  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  297.702 

RL  147.25  LAL  .00  LOL  ^2.07  VL  26.533  CAL  6.90  A7L  66.64  HCA  123.53  SMA  120.60  ECC  .24630  INC  3.1  554  VI  30.257 

RP  106.01  LAP  2.63  LOP  205.64  VP  36.663  CAP  -13.05  ATP  91.74  TAL  157.97  TAP  261.50  RCA  90.81  APO  150.60  V2  35.086 

RC  42.653  CL  15.61  CP  1.66  TAt  51.43  TAP  5.75  ETS  344.97  TA£  171.17  ETE  296.07  TAC  113.42  ETC  165.59  CLP  -5.51 

PLANETOCENTRIC  CONIC 

C3  29.032  VHt  5.366  OLA  26.69  RAL  24.27  RAD  6566.2  VEL  12.264  PTH  2.21  VHP  6.596  OPA  6.79  RAP  18.97  ECC  1 .4778 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

2 46  54 

3369.91 

'23.28 

122.39 

261 .04 

73.41 

3 43  4 

2769.9 

-25.33 

1 1 4 , 32 

_ 

90.00 

0 9 18 

3885.32 

-9.94 

154.24 

255.54 

63.35 

1 14  3 

3285.3 

-13.44 

147.31 

100.00 

4 41  31 

3000.44 

-26.54 

96.19 

^2.03 

75.72 

5 31  51 

2400.4 

-28.24 

87.81 

100.00 

0 57  22 

37^.03 

-6.95 

141,24 

253.94 

60,85 

1 59  33 

3150.0 

-10.78 

134.55 

- 

110.00 

6 44  1 

2617.10 

-32.91 

68.65 

263.59 

80,21 

7 27  38 

2017.1 

-33,92 

59.55 

110.00 

1 11  21 

3686.14 

-1.40 

134.49 

250.51 

sr.84 

2 12  48 

3086.1 

-5.87 

128.26 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

T£«  -.6646  TRA-1.7125  TC3  .0271  0AU  .0322  SCT  2239.5  SCR  356.0  SC3  222.6  ST  1104.9  SR  346.1  SS  1032.2 

ROE  -.3253  RRA  .0306  RC3  -.0765  FAU  .03024  RRT  .3001  RRF  -.2960  RTF  -.9234  CRT  .8142  CRS  .6836  CST  .9910 

FOE  1.1736  FRA  1.7052  FO  -.9016  BSP  7348  SC6  2267.9  R23  -.0150  R13  -.9236  LSA  1537.4  MSA  205.6  SSA  16.0 

BDE  .9240  BRA  1.7127  BCJ  .0630  FSP  -631  SCI  2242.1  SC2  541.1  THA  2.61  ELI  1141  .4  El2  194.5  AlF  14.74 


LAUNCH  DATE  DEC  14  1968  FlICHT  TIME  122,00  ARRJV4L  CATE  APR  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  304.463 

RL  147.25  LAL  .00  LOL  82.07  VL  26.661  CAL  6.56  4TL  86.87  HCA  126.74  SMA  121.56  ECC  .23918  InC  3.1273  Vi  30.257 

RP  108.05  LAP  2.51  LOP  208.85  VP  36.943  CAP  -12.30  ATP  91.87  TAL  157.95  TAP  284.69  RCA  92.48  APO  150.63  V2  35.073 

RC  43.347  CL  16.14  CP  1.85  TAL  51.61  TAP  7.4!  ETS  347.61  7AE  170.09  FTE  313.45  TAC  1J4.85  ETC  165.35  CLP  -7.18 

PLANETOCENTRIC  CONIC 


C3  27.025 

VHL  5.199 

OLA  27.35 

RAL  23.98 

RAO  6568.1 

VEL  12.182 

PTH  2.19 

VHP  8.1 74 

OPA  7.56 

RAP  20 . 32 

ECC  1 ,4448 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 31  44 

3398.45 

-22.71 

124.29 

259.25 

72.62 

3 28  23 

2798.5 

-24.88 

116.29 

_ 

90.00 

0 22  8 

3821 .08 

-11.88 

150.52 

254.76 

64.11 

I 25  49 

3221.1 

-15.27 

143.48 

100.00 

4 31  25 

3012.66 

-26.33 

97.04 

260.40 

75.32 

5 21  37 

2412.7 

'26.09 

88.68 

- 

IOC. 00 

I 5 9 

3682.10 

-8.53 

138.56 

253.00 

61 .24 

2 6 31 

3082.1 

'12.30 

131  .80 

110.00 

6 37  38 

2617.68 

-32.91 

68.69 

262.04 

80.18 

7 21  15 

2017.7 

-33.91 

59.60 

110.00 

1 15  25 

3649.85 

-2.79 

132.60 

249.48 

55.92 

2 16  15 

3049.9 

-7.24 

126.34 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TOE  -.6722  TRA-1.6625  TC3  .0694  BAU  .0370  SCT  2299.6  SCR  347.6  SC3  244.9  ST  1147.3  SR  338.1  SS  1087.6 

ROE  -.3067  RRA  .0175  RC3  -.0754  FAU  .03247  RRT  .3426  RRT  -.3411  RTF  -.9265  CRT  ,6272  CRS  .8925  CST  ,9914 

FOE  1.2593  FRA  1.7914  FC3-J  .0400  BSP  7560  SC0  2325.7  R23  -.0174  R13  -.9287  LSA  1604.4  MSA  198.0  SSA  15.8 

BOE  .9245  BRA  1 .6826  BC3  -1025  FSP  -TOO  SCI  2302.6  SC2  326.1  THA  3.03  ELI  1181.8  El2  184.4  AtF  14.05 

LAUNCH  DATE  DEC  14  1966  FLIGHT  TIME  124.00  ARRIVAL  CATE  APR  17  1969 

HELIOCENTRIC  CCNIC  DISTANCE  311.215 

RL  147.25  LAL  .00  LOL  62.07  VL  26.760  CAL  6.^  ATL  66.90  HCA  129.95  SMA  122-27  ECC  .23066  INC  3.0966  VI  30.257 

RP  106.09  LAP  2.37  LOP  212.07  VP  37.017  GAP  -11.58  ATP  91.99  TAL  157.97  TAP  267.92  RCA  94.06  APO  150.47  V2  35.060 

RC  44.011  CL  16.64  CP  2.04  TAL  51.63  TAP  9.14  ETS  349.23  TAC  166.62  ETE  324.94  TAC  116.21  ETC  165.07  CLP  -8.92 

PLANETOCENTRIC  CCNIC 


C3  25.208 

VHL 

5.011 

OLA  27.78 

RAL  23.66 

RAO  6568.0 

VEL  12.107 

PTH  2.17 

VHP  7. 

765 

0P4  8 . 34 

RAP  21.60 

ECC 

1 .4149 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

13  57 

3435.41 

-21 .94 

126.7? 

257.38 

71.64 

3 11 

13 

2835.4 

-24.25 

118.81 

90.00 

0 

37  20 

3749.66 

-13.96 

146.31 

254.06 

65.11 

1 39 

50 

3149.7 

-17. ?0 

1 39 . 1 3 

100.00 

4 

21  4 

3025.64 

-26.11 

97.94 

258.76 

74.90 

5 11 

29 

2425.6 

-27,93 

89.61 

100.00 

1 

12  55 

3634.66 

-10.07 

135.88 

252.07 

61.71 

2 13 

29 

3034.7 

-13.78 

129.05 

110.00 

6 

31  20 

2617.97 

-32.90 

68.71 

260T48 

80.17 

7 14 

58 

2018.0 

-33.91 

59.62 

110.00 

1 

19  a 

3615.10 

'4.11 

130.78 

248.45 

56.04 

2 19 

23 

3015.1 

-8.54 

124 .49 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTICW  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8791 

TRA- 

1.6513 

TO  ,1154 

BAU  .0456 

SCT  ?357.3  SCR 

338.0  SC3 

270.0 

ST  1189.5 

SR  330.4 

SS 

1147.3 

ROE  -.2896 

RRA 

.0042 

RC3  -.0704 

FAU  .03495 

RRT  , 

.3915  R«F  - 

.3906  RTF  - 

,9332 

CRT  .8408 

CRS  .9018 

CST 

.9919 

FOE  1.3547 

FRA 

1 .8870 

FC3-1 .2002  BSP  7758 

see  2381.4  R23  - 

.0205  R13  - 

.9334 

LSA  1674.5 

MSA  190.2 

SSA 

15.6 

BOE  .9256 

BRA 

1.6513 

BC3  .1352 

FSP  -776 

SCI  2361.0  SC2 

310.5  THA 

3.27 

ELI  1222.2 

EL2  174.1 

Air 

13.43 

540 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  CEC  H 1968 


FLICHT  TIME  126.00 


ARRIVAL  GATE  APR  19  1969 


heliocentric  conic 


RL 

147.25 

LAC 

.00 

LOL 

RP 

108.13 

LAP 

2.23 

LOP 

RC 

44.838 

CL 

17.12 

CP 

PLANETOCENTRIC  CONIC 

C3 

23-562 

VHL 

4.054 

OLA 

DISTANCE  317.955 

02.07  VL  26.889  CAL  6.00  A7t  86.94  MCA  133.16  SMA  122.93  ECC  .22275  INC  3.0631  VJ  30.257 

215.28  VP  37.083  CAP  -10,88  A7P  92.10  7AL  158.02  TAP  291.18  «CA  95.55  APO  150.32  V2  35.047 

2.27  7AL  52.08  7AP  10.95  ETS  350.27  7AE  167.00  ETE  333.38  7AC  117.49  ETC  164.77  ClP  -10.71 


28.17  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

I 

49  30 

3493.98 

-20.64 

130.52 

90.00 

0 

58  59 

3657.93 

-16.52 

140.78 

100.00 

4 

10  36 

3039.08 

-25.87 

98.87 

100.00 

1 

20  34 

5588 .06 

-11.56 

133.23 

110.00 

6 

25  14 

2617.70 

-32.91 

68.69 

110.00 

1 

22  26 

3582.20 

-5.56 

129.05 

23.30  RAO  6568.0  VEL  12.039  PTH  2.15  VHP 
INJ  RT  ASC  INJ  A7MTH 


7.371  OPA  9.12  RAP  22.82  ECC  1.3878 


255.30 

253.58 

257.11 

251.14 

258.93 

247.41 


70.17 
66.67 
74.47 
62.24 

80.18 
56.19 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 47  44 

2894.0 

-23.15 

122.75 

1 59  57 

3057,9 

-19.53 

133.41 

5 1 15 

2439.1 

-27.75 

90.57 

2 20  22 

2988.1 

-15,19 

126.31 

7 8 51 

2017.7 

-33.91 

59.60 

2 T2  8 

2982.2 

-9.77 

122.73 

differential  corrections 
TOE  -.8847  TRA-1.6184  TC3  .1655 

ROE  -.2740  RRA  -.0092  RC3  -.0633 

FOE  1.4605  FRA  1.9929  FC3-1 .3866 

eOE  .9261  0RA  1.6184  6C3  .1772 

LAUNCH  OATC  DEC  14  1968 

HELIOCENTRIC  CONIC 
Rl  147.25  LAL  .00  LOL  82.07 

RP  108.17  LAP  2.09  LOP  218.48 

RC  45.818  CL  17.56  CP  2.54 

PLANE TCXENTRIC  CONIC 
C3  22.070  VHL  4.698  OLA  28.51 
LNCH  A7MTH 
86.51 
93.49 
100.00 
;oo.oo 
110.00 
110.00 

OIFFERENTIAL  CORRECTIONS 
TOE  -.8862  TRA-1.5817  TC3  .2229 

ROE  -.2600  RRA  -.0228  RC3  -.0534 

FOE  1.5767  FRA  2.1096  FC3-1 .6060 

0OE  .9236  BRA  1 .5818  0C3  .2292 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


BAU  .0558 
FAU  .03774 
BSP  7942 
FSP  -861 


SCT  Z410*S  SCR 

329.4  K3  296.1 

ST 

1230.0 

SR 

323.4 

SS 

1210.8 

RRT 

,4464  RRF 

-.4467  RTF  -.9376 

CRT 

.8549 

CRS 

.9114 

CST 

.9924 

see 

2433.2  H23 

-.0243  «3  -.9376 

LSA 

1746.5 

MSA 

182.3 

SSA 

15.3 

SCI 

2415.3  SC2 

294.2  WA  3.34 

ELI 

1261.3 

EL2 

163.7 

ALF 

12.89 

FLICHT  TI»C  128.00 


arrival  date  APR  21  1969 


DISTANCE  324.681 

VL  26.990  CAL  5.73  A7L  86.97  MCA  136.37  SNA  123.55  ECC  .21539  INC  3.0257  VI  30.257 

VP  37.144  CAP  -10.20  ATP  92.19  TAL  158.10  TAP  294.47  RCA  96.94  APO  150.17  V2  35.033 

7AL  52.35  TAP  12.84  ETS  350.93  7AE  165.37  ETE  339.76  TAC  118.68  ETC  164.42  ClP  -12.59 

RAL  22.93  RAO  6567.9  VEL  11.977  PTH  2.13  VHP  6.992  OPA  9.90  RAP  23.95  ECC  1.3632 


LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

0 

53  37 

3654.40 

-19.19 

141.69 

^53. 13 

60.49 

1 54  32 

1 

51  55 

3469.61 

-19.17 

127,06 

^53.1^ 

60.40 

2 49  41 

4 

0 14 

3052.44 

-25.62 

99.70 

E55.49 

74,05 

4 51  6 

1 

28  0 

3542.88 

-12.90 

130.62 

250.21 

62.04 

2 27  2 

6 

19  28 

2616.55 

-3^.92 

60.61 

257.40 

00.23 

7 3 5 

1 

25  14 

3551.54 

-6.52 

127.43 

246.37 

56.37 

2 24  26 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3054.5 

-21.94 

134.00 

2865.6 

-21 .93 

120.25 

2452.4 

-27.56 

91 .52 

2942.9 

-16.52 

123.62 

2016.5 

-33.92 

59.51 

2951 .5 

-10.90 

121 .07 

MID-COURSE  EXECUTICN  ACCURACY 
BAU  .0676  SCT  2455.9  SCR  322.6  SC3  329.5 

FAU  .04094  RRT  .5069  RRF  -.5092  RTF  -.9418 

BSP  8163  see  2477.0  R23  -.0297  Rl3  -.9421 

FSP  -960  SCI  2461.4  SC2  277.4  THA  3.86 


ORBIT  DETERMINATION  ACCURACY 


ST 

1265.7 

SR 

317.2 

55 

1277.4 

CRT 

.8691 

CRS 

.9213 

CST 

.9928 

LSA 

1817.6 

MSA 

174.0 

SSA 

14.9 

ELI 

1295.8 

EL2 

153.3 

ALF 

12.47 

LAUNCH  DATE  DEC  14  1968 

HELIOCENTRIC  CONIC 
RU  147.25  LAL  .00  LOL  82.07 

RP  108.21  LAP  1.93  LOP  221 .69 

RC  46.944  CL  17.96  CP  2.86 

PLANETOCENTRIC  CONIC 


FLICHT  TIME  130.00 


ARRIVAL  04TE  APR  23  1969 


VL  27.082 
VP  37.199 
TAl  52.63 

RAL 


DISTANCE  331.393 

CAL  5.49  ATL  87.02  NCA  139.58  SMA  124.13  ECC  .20858  INC  2.9838  VI  30.257 

GAP  -9.55  ATP  92.27  TAL  158.20  TAP  297.78  RCA  98.24  APO  150.02  V2  55.020 

TAP  14,82  ETS  351.32  7AE  163.85  ETE  344.79  TAC  119.76  ETC  164.03  CtP  -14.55 

RAO  6567.8  VEL  11.920  PTH  2.12  VHP  6.628  OPA  10.69  RAP  24.98  ECC  1.34 JO 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LGNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

84.50 

0 35  34 

3692.71 

-19.75 

144.73 

251.80 

60.^ 

1 37  7 

3092.7 

-22.40 

137.09 

95.50 

2 6 57 

3396.93 

-19.74 

123.05 

251.80 

60.59 

3 3 34 

2796.9 

-22.47 

115.41 

100.00 

3 50  18 

3064.75 

-25.39 

100.62 

253.89 

73.66 

4 4]  23 

2464.7 

-27.30 

92.39 

100.00 

1 34  54 

3500.13 

-14.30 

128.13 

249.27 

63.47 

2 33  14 

2900.1 

-17.75 

121  .03 

110.00 

6 14  15 

2614.05 

-32.95 

68.42 

255.89 

00.34 

6 57  49 

2014.1 

-33.93 

59.32 

110.00 

1 27  26 

3523.59 

-7,57 

125.95 

245.32 

56.57 

2 26  10 

2923.6 

-11.92 

119.55 

differential  CORRECTIONS 
TOE  -.8882  TRA-1.5457  TC3  .2787 

ROE  -.2479  RRA  -.0371  RC3  -.0406 

FOE  1.7074  FRA  2.2419  FC3-1 .8579 

BOE  .9222  BRA  1.5462  BC3  .2816 

LAUNCH  DATE  OEC  14  1968 

HELIOCENTRIC  CONIC 
RL  147.75  LAL  .00  LOL  82.07 

RP  108.25  LAP  1.78  LOP  224.89 

RC  40.205  CL  18.29  CP  3.25 

PLANETOCENTRIC  CONIC 
C3  19.491 
LNCH  ATHTH 
83.33 
96.67 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
■TOE  -.8870  TRA-1.5079  TC3  .5364 

ROE  -.2379  RRA  -.0523  RC3  -.0239 

FOE  1.8516  FRA  2.3902  FC3-2.1512 

BOE  .9183  BRA  1.5088  BC3  .3373 


BAU  .0780 
FAU  .04446 
BSP  8309 
FSP  -1068 


VL  27.167 
VP  37.248 
TAL  52,93 


CAL 

CAP 

TAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2498.9  SCR  318.8  SC3  365.0 
RRT  .5747  RRF  -.5790  RTF  -.9455 
see  2519.2  R23  -.0362  R13  -.9458 
SCI  2505.7  SC2  260.2  THA  4,24 

FLICHT  TIME  132.00 

DISTANCE  338.089 

5.25  ATL  87,06  HCA  142.78  SMA  124.67 
-8.91  ATP  92,34  TAL  158.33  TAP  301.11 
16.90  ETS  351.49  TAE  162.49  ETE  348.96 


1301.5  SR 
.8841  CRS 
LSA  1893.4  MSA 
ELI  1330.8  EL2 


ST 

CRT 


312.5  SS  1349.7 
.9316  C5T  .9933 
167.2  SSA  14.5 
142.8  AlF  12.13 


ARRIVAL  date  APR  25  1969 


ECC  .20228  INC  2.9361  VI  30.257 
RCA  99.45  APO  149.89  V2  35.007 
TAC  120.73  ETC  163.60  ClP  -16.60 


VHL  4.415 

OLA  29.03 

RAL  22.18 

RAO  6567.8 

VEL  11.069 

PTH  2.11 

6.278 

OPA  11.50 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

0 24  36 

3700.65 

-20.26 

146.12 

250.51 

60.76 

1 26  25 

3108.7 

2 14  54 

3351 .89 

-20.25 

119.95 

250.50 

60.74 

3 10  46 

2751.9 

3 41  24 

3074 .24 

-25.20 

101 .27 

252.54 

73.37 

4 32  38 

2474.2 

1 40  47 

3461.54 

-15.46 

125.85 

240.30 

64.09 

2 38  28 

2861.5 

6 9 46 

2609.64 

-33.00 

68.08 

254.41 

00.53 

6 53  16 

2009.6 

1 20  54 

3490.91 

-8.49 

124.64 

244.27 

56.76 

2 27  13 

2898.9 

BAP  25.90  ECC  1.3208 
iNJ  2 UAT  INJ  2 LONG 


-22.97 

-22.96 

-27.24 

-18.82 

-33-95 

-12.81 


138.43 

112.27 

93.06 

118.67 

58.98 

118.20 


MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINi 

BAU  .0879  SCT  2534.2  SCR  519-1  SC3  405.0  ST  1332.6  SR 

FAU  .04843  RRT  ,6467  RRF  -.6535  RTF  -.9488  CRT  .8992  CRS 

BSP  8436  see  2554.3  R23  -.0448  R13  -.9492  LSA  1969.6  MSA 

FSP  -1190  SCI  2542.7  SC2  242.6  THA  4.70  ElI  1361.7  El2 


309.7  SS  1425.9 
.9419  CST  .9937 

159.8  SSA  14.0 
132.6  AlF  11.92 


541 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  f 


LAUNCH  DATE  0£C  14  1966 


Flight  time  j 34. do 


arrival  cate  APR  27  J969 


HELIOCENTRIC  CONIC 


RL 

147.25  LAL 

.00 

LOL 

62.07 

VL 

27.245 

CAL 

RP 

10B,29  LAP 

I .61 

LOP 

2ZS.Q9 

VP 

37.292 

CAP 

RC 

49.590  CL 

16.55 

CP 

3,72 

TAL 

53.22 

TAP 

PLANETOCENTRIC  CONIC 

C3 

10.374  VHL 

4.267 

CLA 

29,16 

ral 

21 .61 

RAO 

CISTANCC  344.767  

5.04  A/L  67. le  MCA  145.96  SMA  125. J7  ECC  .19646  INC  2.6607  VI  30.257 

'6.29  A7P  92»39  TAL  156.46  TAP  304.46  RCA  JOD.57  APO  149.76  V2  34.994 

19. n CTS  35J .48  7A£  161.34  £TE  352.64  7AC  J2I .56  ETC  163.10  CLP  -16.76 

&567.7  VEL  11.622  PTH  2.09  VHP  5.943  DPA  12.34  RAP  26.66  ECC  1. 3024 


LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.66 

0 17  45 

3712.14^ 

-20.70 

146.55 

249.24 

66.97 

1 19  37 

3112.1 

-23.36 

136  .64 

97.34 

2 16  51 

3320.62 

-20.69 

117.63 

249.24 

66.95 

3 14  n 

2720.6 

-23.37 

up.n 

100.00 

3 34  31 

3077.97 

-25.13 

101.52 

250.69 

73.26 

4 25  49 

2476.0 

-27.16 

93.32 

100.00 

1 44  46 

3430.03 

-16.39 

123.97 

247.29 

64.64 

2 41  56 

2630.0 

-19.67 

116.71 

no.oo 

6 6 19 

2602.55 

-33.06 

67.54 

252.96 

60.84 

6 49  41 

2002.5 

-33.99 

56 .42 

110.00 

1 29  27 

3476.21 

-9.26 

123.53 

243.21 

56.95 

2 27  25 

2876.2 

-13.55 

1 17.05 

oifferentjal  cc«rections 
TOE  -.6794  TffA'1.4660  TC3 
ROE  -.2302  RRA  -.C 
FOE  2.0076  FRA  2.! 

0OE  .9091  BRA  1.4677  0C3 

LAUNCH  DATE  OEC  14  1968 


TC3 

.4004 

6AU 

.0964 

RC3  -.0021 

FAU 

.05301 

FC3-2.4976 

BSP 

6590 

0C3 

.4004 

FSP 

-1332 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  2556.7  SCR  325.4  SC3  449.7 
«?T  .7192  RRF  -.7294  RTF  -.9521 

see  2577.3  R23  -.0566  R13  -.9526 
SCI  2567.5  SC2  225.1  THA  5.27 

FlICHT  time  136.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

1354.7 

SR 

309.3 

S5 

1504.3 

1 

CRT 

.9141 

CRS 

.9522 

CST 

.994] 

LSA 

2042.2 

MSA 

152.6 

SSA 

13.3 

I 

ELI 

1364.2 

EL2 

ITT. 6 

ALF 

1 1 .66 

- 

ARRIVAL  CATE  APR  29  1969 


HELIOCENTRIC  CONIC 

RU  147.25  LAL  .00  LOL  62.07  VL  27.316  CAL 

RP  106.33  LAP  1,44  LOP  231 .26  VP  37.332  CAP 

RC  51.091  Cl  16.72  OP  4.31  7AL  53.50  7AP 

Plane TOCENTRIC  CONIC 


DISTANCE  351.428 

4.84  A7L  87.18  MCA  149.16  SMA  125.62  ECC  .19115  INC  2.6154  VI  30.257 

-7.70  ATP  92.42  TAL  156,65  TAP  307.62  RCA  101.61  APO  149.64  V2  34.960 

21.46  ETS  351.30  7AE  160.41  ETE  356.09  7AC  122.23  ETC  162.55  CLP  -21.04 


C3  17.356 

VHL  4.166 

OLA  29.23 

RAL  21 .48 

RAD  6567,7 

VEL  1J.779 

PTM  2.08 

VHP  5.623 

OPA  13.24 

RAP  T7.31 

ECC  I .2856 

_ 

LNCH  ATMTM 

LNCH  time 

L-I  TIME 

IHJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTM 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

6T.42 

0 14  33 

3704 .65 

'21 .06 

146.16 

248.02 

69.25 

1 16  18 

3104.6 

-T3.70 

1 36 . 4 1 

97,56 

T 19  23 

3301.36 

-21 ,05 

216.55 

248.01 

69.23 

3 14  24 

2701 .4 

-T3.60 

106.80 

100.00 

3 31  2 

3071 .67 

-25.25 

201 .09 

249.56 

73.45 

4 22  13 

2471  .7 

-T7.26 

92.86 

I 

100.00 

1 45  35 

3409.76 

-16.97 

122.75 

246.20 

65.02 

2 42  25 

2609.6 

-20.20 

115.44 

110.00 

6 4 14 

2591 .81 

-33,19 

66.73 

251.59 

81.31 

6 4 7 26 

1991 .6 

'34.03 

57,59 

110.00 

1 28  52 

3462.39 

-9.85 

122.68 

242.15 

57.10 

2 26  35 

2662.4 

-14.12 

116.16 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.8705 

TRA 

-1,4253  TC3 

.4566 

6AU 

.1061 

SCT  2573.8  SCR 

340.6  SC3 

500.4 

ST 

1373.9 

SR 

313.0 

S5 

1 566 . 5 

ROE  -.2255 

RRA 

-.0883  RC3 

.0^4 

FAU 

.05800 

RRT  .7093  RRF 

-.8028  RTF 

-.9547 

CRT 

.9290 

CRS 

.9623 

CST 

.994  5 

FOE  2.1810 

FRA 

2.7459  FC3-2.8932 

BSP 

8638 

see  2596.2  R23 

-.0722  R13 

-.9553 

LSA 

2116.3 

MSA 

145.7 

SSA 

12.7 

eOE  .8992 

BRA 

1.4281  BC3 

.4573 

FSP 

-1485 

SCI  2587.8  SC2 

208.0  THA 

6.00 

Eli 

1404.5 

El2 

113.3 

alf 

12,03 

LAUNCH  DATE 

OEC 

14  I960 

Flight  time 

136.00 

ARRIVAL 

CATE 

MAY 

1 1969 

HELIOCENTRIC  CONIC 


distance  356.069 


RL 

147.25 

LAL 

.00 

LOL~ 

62^7 

VL 

27.360 

CAL 

4.66 

ATt 

67.26 

HCA 

152.37 

SRA 

126.05 

ECC 

.16626 

INC 

2.7366 

VI 

30*257 

RP 

106.36 

LAP 

1.27 

LOP  234.47 

VP 

37.367 

CAP 

'7.12 

ATP 

92.43 

TAL 

156.62 

TAP 

311 .19 

RCA 

102.57 

APO 

149.53 

V2 

34,967 

“ 

RC 

52.697 

OL 

16.76 

CP 

5.05 

TAL 

53.76 

TAP 

23.96 

ETS 

350.92 

tae 

159.72  ETE 

359.56 

7AC 

122.70 

ETC 

161 .91 

CLP 

-23.46 

- 

PLANE TOCENTRIC  CONIC 
C3  16.421  VHL  4.052  OLA 


29.17  RAL  21.20  RAD  6567.7  VEL  11.739  PTH  2,07  VHP  5.319  OPA  14.22  RAP  27.75  ECC  1.2702 


LNCH  ATMTM 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIN 

iNJ  2 LAT 

INJ  2 LONG 

62.69 

0 15  34 

3665.21 

'21.32 

144.62 

246.65 

69.61 

1 16  59 

3065.2 

'23.91 

137.03 

97.31 

2 16  6 

3295.53 

'21 ,31 

116.23 

246.64 

69.60 

3 U I 

2695.5 

-23.90 

106.44 

100.00 

3 32  22 

3050.93 

-25.65 

^.66 

240.59 

74.09 

4 23  13 

■2450.9 

'27:56 

9l  . 4 1 

100.00 

1 41  59 

3405.04 

-17.11 

122.47 

244.99 

65.11 

2 36  44 

2605.0 

'20.32 

115.15 

110.00 

6 3 56 

2576.16 

-33.35 

65.53 

250.26 

62.00 

6 46  54 

1976.2 

'34.09 

56.37 

uo.oo 

1 26  53 

3452.56 

'10.21 

122.15 

241 .06 

57.20 

2 24  25 

2652.6 

-14.46 

115.63 

OIFFERENTIAL  CORRECTIONS 

MIO'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

'.6529  TRA- 1.3796 

TC3 

.5168 

BAU 

.1143 

SCT  2573.2  SCR 

367.7  SC3 

556.6 

ST 

1379.7  SR 

321  .6 

SS 

1672.0 

ROE 

-.2242  RRA  -.1106 

RC3 

.0617 

FAU 

.06376 

RRT  .8499  RRF 

-.8672  RTF 

-.9571 

CRT 

.9430  CRS 

.9717 

CST 

.9946 

FOE 

2.3631  fra  2.9562 

FC3- 

'3.3617 

BSP 

8718 

SOB  2599.4  R23 

-.0933  R13 

-.9560 

LSA 

2187.0  MSA 

139.0 

SSA 

1 1 .6 

BOE 

.8618  BRA  1.3843 

0C3 

,5205 

FSP 

'1665 

SCI  2592.3  SC2 

192.3  THA 

6.96 

ELI 

1412.6  EL2 

104.5 

Alf 

12.47 

LAUNCH 

DATE  DEC  14  1968 

FLICHT  TIME 

140.00 

ARRIVAL 

DATE 

MAY 

3 1969 

HELIOCENTRIC  CONK 


DISTANCE  364.690 


RL 

147.25 

LAL 

.00 

LOL 

62.07 

VL 

27.439 

CAL 

4, 

.49 

ATt 

67,36 

HCA 

155.57 

SMA 

126. 

.43 

ECC 

.16165 

INC 

2.6394 

VI 

30.257 

RP 

106.42 

LAP 

1.09 

LOP 

237,66 

VP 

57.396 

CAP 

-6. 

.55 

ATP 

92.40 

TAL 

159.00 

TAP 

314 

.57 

RCA 

103, 

,44 

APO 

149.42 

V2 

34 .954 

RC 

54.396 

CL 

16.63 

CP 

6.00 

TAL 

53.97 

TAP 

26. 

.66 

ETS 

350.33 

TAE 

159.26 

ETC 

3. 

.36 

7AC 

122. 

.94 

ETC 

161 .16 

CLP 

'26.03 

PLANETOCENTRIC  CONIC 


C3  15.556 

VHL  3.944 

OLA  26.95 

RAL  20.99  RAO  6567.6 

VEL  11.702 

PTH  2.06 

VHP  5.031 

OPA  15.34 

RAP 

27.95 

ECC 

1 .2560 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

63.72 

0 22  59 

3646,41 

-21.45 

142.01 

245.74 

70.09 

1 23 

45 

3046.4 

' 

23.97 

134.20 

96.26 

2 7 2 

3309.73 

-21 .44 

117.33 

245.73 

70.07 

3 2 

12 

2709.7 

- 

23.96 

109.51 

100.00 

3 39  22 

3013.26 

-26.32 

97.09 

247,39 

75.30 

4 29 

35 

2413.3 

- 

28,09 

66.73 

100.00 

1 33  20 

3416.10 

'16.73 

123.25 

243.66 

64,86 

2 30 

19 

2616.1 

' 

19.96 

115.97 

IIO.CK) 

6 6 5 

2553.66 

'33.54 

63.82 

246.99 

83.00 

6 46 

39 

1953.9 

- 

34.15 

54  .65 

no. 00 

1 23  7 

3450.29 

'10.30 

122.03 

240.00 

57.22 

2 20 

37 

2650.3 

- 

14.55 

115.50 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6239 

TRA-1 .3279 

TC3  .5624 

BAU  .1233 

SCT  2550.1  SCR 

4I1.2SC3  619.2 

ST  1367,5 

SR 

336.9 

SS 

1751  .0 

ROE  -.2270 

SR*  -.1»3  RC3  .J1D4 

FAU  .07045 

RRT 

.8973  RRF  - 

.9166  RTF  - 

.9595 

CRT  .9557 

CRS 

.9799 

CST 

.9950 

FOE  2.5466 

FRA  3.1931 

FC3-3.9Z09 

BSP  6653 

SOB  2583.1  R23  - 

.1207  R13 

.9808 

LSA  2243.2  MSA 

132.6 

SSA 

10.9 

BOE  .6546 

BRA  1.3351 

BC3  .S92B 

FSP  -1678 

SCI  2576.8  SC2 

J79.6  THA 

8.27 

ELI  1405.0 

EL2 

96.6 

alf 

13.31 

5*2 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  DEC  14  1966 


HELIOCENTRIC  CONIC 


RL 

147.25  LAL 

.00 

LOL 

62.07 

VL 

27.492 

RP 

106.45  LAP 

.91 

LOP 

240.65 

VP 

37.425 

56.166  GL 

16.26 

GP 

7.26 

7Al 

54.12 

planetocentric  conic 

C3 

14.743  VHL 

3.640 

OLA 

26.51 

RAL 

20.69 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

66.53 

0 

45  39 

3559.89 

-21 .42 

93.47 

1 

43  36 

3372.19 

-21.40 

100.00 

3 

52  9 

2958.21 

-27.22 

100.00 

1 

19  47 

3449.09 

-15.63 

110.00 

6 

11  22 

2522.43 

-33.78 

110.00 

1 

17  4 

3457.64 

-10.03 

differential  corrections 

TOE  -.7623 

TffA- 

-1.2500 

TC3  .7075 

BAU  .144] 

ROE  -.2329 

RRA 

-.1712 

RC3  .1834 

FAU  .07970 

FOE  2.6655 

FRA 

3.4166 

FC3-4.6802  BSP  9516 

BOE  .7871 

BRA 

1.2617 

6C3  .7309 

FSP  -2197 

LAUNCH  DATE  DEC  14  1968 
HELIOCENTRIC  CONIC 


RL 

147.25 

LAL 

.00 

LOL 

82.07 

VL 

27.540 

RP 

108.49 

LAP 

.73 

LOP  244.03 

VP 

37,448 

RC 

58.051 

GL 

17.53 

GP 

6.98 

7AL 

54.17 

PLANETOCENTRIC  CONIC 

C3 

13.971 

VHL 

3.TJ8 

OLA 

27,75 

RAL 

20.99 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

2 

4 37 

3292.73 

-24.68 

90.00 

0 25  23 

3615.53 

-17.64 

100.00 

4 

11  4 

2885.08 

-28.22 

100.00 

I 

1 37 

3498.41 

-14,35 

110.00 

6 

21  2 

2478.35 

-34,02 

110.00 

1 

8 8 

3477.91 

-9.28 

DIFFERENTIAL  CORRECTIONS 

TOE  -.7768 

TRA- 

-1 .2560 

TC3  .5784 

6AU  .1180 

ROE  -.2576 

RRA 

-.2285  RC3  .2536  FAU  ,08255 

FOE  2.9670 

FRA 

3.8419  FC3-5.1158 

BSP  8013 

BOE  .8184 

BRA 

1 .2766 

BC3  .6315 

FSP  -2221 

flight  time  14^.00 


DISTANCE  371.266 


CAL  4.33 

A7L  87.49 

HCA 

158.76 

SNA 

126 

.78 

CAP  -6.01 

A7P  92.34 

TAL 

159.19 

TAP 

317 

.94 

ZAP  29.60 

ETS  349.48 

ZAE 

159.02 

ETE 

7 

.85 

RAO  6567,6 

VEL  11.667 

PTH 

2.05 

VHP 

4. 

761 

INJ  L<XC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

135.64 

244.69 

70.72 

1 

44 

59 

121 .90 

244.69 

70.70 

2 

39 

48 

93.24 

246.52 

77.14 

4 

41 

27 

125.11 

242.25 

64.31 

2 

17 

16 

6]  .40 

247.76 

84.41 

6 

53 

24 

122.42 

238.92 

57.15 

2 

14 

41 

MIO-COORSE  EXECUTION  ACCURACY 


SCr  2466.9  SGR  474.3  SC3  663.6 
RRT  .9296  RRF  -.9546  RTF  -.9635 
see  2514.0  R23  -.1484  R13  -.9655 
SCI  2508.1  SC2  172.2  THA  10.16 

flight  TIME  144.00 


DISTANCE  377.874 


GAL  4.20 

AZL  87.65 

HCA 

161 ,94 

SHA 

127 

.10 

CAP  -5.48 

AZP  92.23 

TAL 

159.36 

TAP 

321 

.30 

ZAP  32.81 

ETS  348.27 

ZAE 

158.87 

ETE 

13 

i.51 

RAO  6567.6 

VEL  11.634 

PTH 

2.04 

VHP 

4. 

513 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

117.17 

244 .89 

75.66 

2 

59 

29 

138.18 

242.38 

67.48 

I 

25 

38 

88.03 

245.75 

79.70 

4 

59 

9 

128.03 

240.82 

63.49 

1 

59 

55 

57.98 

246.58 

86.42 

7 

2 

20 

123.51 

^37.85 

56.95 

2 

6 

6 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2517.5  SCR  590.3  SC3  770.6 


RRT  .9508  RRT  -.9787  RTF  -.9593 
see  2585.8  R23  -.2000  R13  -.9625 
SGI  2579.6  SC2  176.4  THA  12.63 


arrival  CATE 

MAV 

5 1969 

ECC  .17782 

INC  2.5147 

VI 

30.257 

RCA  104.24 

APO  149.53 

V2 

34.942 

ZAC  122.89 

ETC  160.27 

ClP 

-28.77 

OPA  16.67 

RAP  27.87 

ECC 

1 .2426 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2959.9 

-23.85 

1 

127.80 

2772.2 

-23.84 

114.06 

2358.2 

28.72 

84.76 

2849.1 

-19. 15 

117.90 

1922.4 

-34.18 

52.18 

2857.6 

-14.29 

115.91 

ORBIT  OETERMINATICN  ACCURACY 

ST  1303.8 

SR  358.4 

SS 

1797.8 

CRT  .9652  CRS  .9865 

CST 

.9949 

LSA  2245.9 

MSA  127.3 

SSA 

9.5 

ELI  1349.1 

EL2  90.5 

ALF 

14.93 

ARRIVAL  DATE 

MAT 

7 1969 

ECC  .17421 

INC 

2.3487 

VI 

30.257 

RCA  104.96 

APO 

149.24 

V2 

34.929 

ZAC  122.47 

ETC 

159.16 

CLP 

-31 .69 

DPA  18.36 

RAP 

27.41 

ECC 

I .2299 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2692.7 

26.41 

108.93 

3015. 5 

'20.54 

130.71 

2285.1 

-29.35 

79.41 

2898.4 

-17.79 

120.93 

1878.3 

34.14 

48.73 

2877.9 

■13.56 

117.04 

ORBIT  DETERMINATION  ACCURACY 

ST  1357.9 

SR 

412.4 

SS 

1937.2 

CRT  .9782 

CRS 

.9926 

CST 

.9961 

LSA  2598.6 

HSA 

115.6 

SSA 

9.5 

ELI  1416.7 

EL2 

82.2 

ALF 

16.60 

LAUNCH  DATE  DEC  14  1966 


flight  TIME  146.00 


ARRIVAL  DATE  MAV  9 1969 


HELIOCENTRIC  CONIC 

RL  147.25  LAL  .00  LOL  62.07  VL  27.582  GAL 

RP  106.53  LAP  .54  LOP  247.21  VP  37.468  CAP 

RC  59.965  CL  16.22  GP  11.45  7AL  54 .06  7AP 

planetocentric  conic 


DISTANCE  384.432 
4.07  A7L  67.69  HCA 
-4.96  A7P  92.04  TAl 


C3  13.203 

VHL  3.634 

OLA  26.47 

RAL  21.34 

RAO  6567.5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 46  4 

3147.85 

-26.74 

107.06 

90.00 

23  42  49 

3735.78 

-14.36 

145.48 

100.00 

4 37  22 

2789.02 

-29.19 

81 .06 

iOO.OO 

0 38  7 

3569.84 

-12.14 

132.18 

110.00 

6 36  56 

2414.90 

-34.18 

53.03 

110.00 

0 55  3 

3516.72 

-7,83 

125.59 

PTH 


differential  CORRECTIONS 
TOE  -.7050  TRA-1.1666  TC3  .6397 

ROE  -.2643  RRA  -.2994  RC3  .3906 

FDE  3.0552  FRA  4.1632  FC3-6.0066 

eoe  .7602  BRA  1.2240  0C3  .7496 

LAUNCH  DATE  DEC  14  1966 

HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00  LOL  62.07 

RP  106.57  LAP  .36  LOP  250.39 

RC  61.961  GL  13.86  GP  15.23 

PLANETOCENTRIC  CONIC 


6AU  .1323 
FAU  .09161 
BSP  6252 
FSP  -2521 


VU  27.620 
VP  37.485 
7AL  53.79 


GAL 

GAP 

ZAP 


INJ  RT  ASC 
244.57 
240.50 
244.97 
239.38 
245.35 
236.61 


SOT  2412.9  SCR  746.1  SG3 
RRT  .9599  RRF  -.9911  RTF 
SG6  2526.2  R23  -.2232  R15 
SGI  2516.2  SG2  200.9  THA 

flight  TJt€  146.00 

DISTANCE  390.969 
3.96  ATL  86.24  HCA 
-4,46  ATP  91.72  TAL 


165.13 

SHA 

127 

.39 

ECC 

.17095 

INC 

2.1146 

VI 

30.257 

159.53 

TAP 

324 

.66 

RCA 

105.61 

APO 

149.17 

V2 

34  .917 

158.62 

ETE 

21 

.14 

ZAC 

121  .51 

ETC 

157.75 

CLP 

-34.82 

2.03 

VHP 

4. 

291 

DPA 

20.65 

RAP 

26.42 

ECC 

1 .2173 

1 AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

80.32 

3 

38 

52 

2547.8 

-27.81 

98,56 

65.33 

24 

45 

5 

3135.8 

-17.57 

138.28 

83.25 

5 

23 

51 

2189.0 

'29.82 

72.31 

62.47 

1 

37 

37 

2969.8 

-15.73 

125.25 

89.35 

7 

17 

n 

1814.9 

-33.89 

45.80 

56,62 

I 

53 

39 

2916.7 

-12.17 

119.18 

646.7 

-.9606 

-.9662 

16.66 


ORBIT  determination  ACCURACV 
ST  1276.5  SR  475.4  SS  1964.1 

CRT  .9646  CRS  .9960  CST  .9963 


L$A  2367.6  HSA  106.3  SSA 


6.4 


ELI  1359.9  El2  77.4  ALF  20.21 


ARRIVAL  DATE  MAY  Jl  1969 


C3  12.414 

VHL  3.523 

OLA  24.22 

RAL  22*16 

RAO  6567.5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90,00 

3 32  50 

2986.23 

-28.06 

95.43 

90.00 

23  2 36 

3870.96 

-10.38 

153.41 

100.00 

5 14  34 

2658.24 

-29.85 

71.40 

100.00 

0 7 29 

3674.18 

-8.79 

138.11 

110.00 

7 2 47 

2319.68 

-34.00 

45.60 

110.00 

0 35  46 

3585.50 

-5.24 

129.22 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6261  TRA-1.1262  TC3  .6531  BAU  .1473 

ROE  -.3266  RRA  -.4150  RC3  .6006  FAU  .09695 

FDE  3.0323  FRA  4.5315  FC3-6.9005  BSP  6246 

BOE  .7061  BRA  1.2002  BC3  .6674  FSP  -2753 


INJ  RT  ASC 
243.99 
238.91 
244 .09 
238.07 
244.01 
235.90 

MID-COURSE  EIXCUTION  ACCURACY 
SGT  2298.1  SCR  1004.4  SC3  919.5 
RRT  .9624  RRF  -.9970  RTF  -.9603 
see  2508.0  R25  -.2266  R13  -.9709 
SCI  2495.4  SC2  251.1  THA  23.06 


168.31 

SNA 

127.65 

ECC  .16806 

INC  J.7553 

VI 

30.257 

159.69 

TAP 

328.00 

RCA  106.19 

APO  149.10 

V2 

34.906 

157.67 

ETE 

31.74 

ZAC  119.74 

ETC  155.83 

CLP 

-38.15 

2.02 

VHP 

4.113 

OPA  24 .04 

RAP  24.62 

ECC 

1 .2043 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

86.00 

4 

22  37 

2386.2 

-28.32 

86.77 

65.51 

24 

7 7 

3271 .0 

-13.85 

146.46 

88.29 

5 

58  52 

2058.2 

-29.77 

62.60 

61.31 

1 

8 43 

3074.2 

-12.55 

131  .35 

93.74 

7 

41  26 

1719.7 

-33.1! 

36.47 

56.17 

1 

35  31 

2985.5 

-9.64 

122.91 

ORBIT  determination  ACCURACY 
ST  1183.0  SR  575.6  SS  1953.0 

CRT  .9904  CRS  .9961  CST  .9969 

LSA  2353.1  MSA  91.5  SSA  7.7 

ELI  1313.6  EL2  7l .8  ALF  25.62 
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JPL  TM  33-99 


EARTH--VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


UUNCH  GATE  DEC  U I96« 


rUCHT  TIME  150.00 


ARRIVAL  CATE  MAV  13  1969 


HELIOCENTRIC  CONK 
RL  U7.25  LAL  .00  LOL  82.07 

ftp  108.60  LAP  .17  tOP  253.57 

ftC  64.032  CL  9.23  CP  21.59 

planetocentric  conic 

C3  11.581  VML  3.403  CLA  19.88 
LNCH  A7NTH  LNCH  TIME  L-|  TIME 

90.00  4 37  27  2764.84 

90.00  22  11  51  4063.08 

100.00  6 11  27  2461.72 

100.00  23  20  32  3841.43 

110.00  7 46  52  2163.19 

110.00  0 5 33  3712.73 

OIFFERENTUt  CORRECTIONS 
TOE  -.5225  TR4-1.0649  TC3  .6480 

ROE  -.3788  RRA  -.6200  RC3  .9706 

FOE  2.6867  FRA  4.8376  FC3-7,7l98 

aOE  .6453  ORA  1.2322  6C3  1 .1670 


distance  397.484 

VL  27.654  CAL  3.87  A7L  88.87  MCA  171,49  SMA  127.88 

VP  37.500  CAP  -3.97  A7P  91.12  TAl  159.83  TAP  331.32 

7al  53.22  7AP  46.00  ETS  340.09  7AE  154.52  ETE  45.92 


RAl  23.90 
INJ  LAT 
-28.04 
-4.37 
-29.35 
-3.22 
-32.66 
-.39 

6AU  -1807 
FAU  .10327 
esP  8533 
FSP  -2911 


RAO  6567.4 
INJ  LONC 
79.26 
164.33 
56.83 
147.40 
33.60 
135.88 


VEl  11.531 
INJ  RT  ASC 
243.09 
237.91 
242.96 
257.28 
242.40 
235.51 


PTH  2.01 
INJ  A7MTH 
94.09 
61.99 
95.92 
60.27 
100.71 
55.82 


VHP  4.024 
INJ  TIME 

5 23  31 

23  19  35 

6 52  28 

24  24  34 

8 22  55 
1 7 25 


NIO-CCURSC  EXECUTION  ACCURACY 
SCT  2145. 5 SCR  1440.6  SC3  958.5 
RRT  ,9605  RRF  -.9992  RTF  -.9582 
see  2584.5  R23  -.1995  R13  -.9791 
SCI  256T.4  SC2  335.7  TNA  33.47 


ECC  .16552  I_NC  1.1337  VI  30.257 

RCA  106.71  APO  149.04  V2  34.894 

7AC  116.47  ETC  153.07  CLP  -41.66 

OPA  29.69  RAP  21.30  ECC  1.1906 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2164.8  -27.18  70.70 

3463.1  -8.08  157.62 

1861.7  -28.22  48.21 

3241.4  -7.15  140.83 

1563.2  -30.83  24.85 

3112.7  -4.87  129.66 

ORBIT  DETERMINATION  ACCURACr 

ST  1049.3  SR  719.8  SS  18J4.4 

CRT  .9954  CRS  .9992  CST  .9983 

LSA  2215.2  MSA  63.6  S3A  8.3 

ELI  1271.2  El2  57.2  ALF  34,40 


CAUNCH  DATE  OEC  14  1968 


Flight  time  i 52.00 


arrival  date  hay  15  1969 


Rl  147.25 

LAL 

.00 

La  82.07  VL 

ZT.684 

CAL  3.79 

A2L  90.22 

MCA  174.67 

SMA 

128.08  ECC  .16330 

INC 

.2279 

VI 

30.257 

RP  108.64 

LAP 

-.02 

LOP  256.74 

VP 

37.su 

CAP  -3.49 

ATP  89.78 

TAL  159.94 

TAP 

334.61 

RCA  107.16 

APO 

148.99 

V2 

34.883 

RC  66.131 

CL 

-1.84 

OP  33.93 

7AL 

52.79 

7AP  54.13 

ETS  333.73 

TAE  145.17  ETE 

61 

i -90 

TAC  109.80 

ETC 

148.99 

CLP 

-45.08 

Planetocentric  conic 

_ . 

C3  10.946 

VHL 

3.309 

OLA  9.51 

RAL 

27.90 

RAO  6567.4 

VEL  11.504 

PTH  2.00 

WP 

4.229 

OPA  40.52 

RAP 

14.07 

ECC 

1.1801 

LNCH  A7MTH 

LNCH  time 

L-I  TIfC 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATHTH 

INJ 

TIME 

PC  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

6 29  23 

2379.55 

-23.20 

52.21 

242.49 

106.71 

7 

9 

3 

1779.6 

- 

20.69 

44  .44 

90.00 

20 

51  52 

4425.04 

7.24 

184.60 

239. B4 

62.55 

22 

5 

37 

3825.0 

3.50 

177.91 

100.00 

7 

55  24 

2102.15 

-24.13 

31 .49 

242.17 

108.19 

8 

30 

26 

1502.2 

- 

21 .42 

23.74 

100.00 

22 

8 32 

4177.67 

8.10 

165.95 

239.17 

61.13 

23 

18 

10 

3577.7 

4.19 

159.35 

110.00 

9 

14  16 

1855.37 

-26,61 

11.74 

241.16 

112.29 

9 45 

11 

1255.4 

- 

23.35 

4.09 

110.00 

23 

6 JO 

3997.22 

10,37 

150.88 

237.80 

57.24 

24 

12 

47 

3397.2 

5.98 

144.34 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.38^ 

TRA- 

1.0203 

TC3  .5943  BAU 

.2570 

SCT  1954.4  SCR  2253.0  SC3  872.1 

ST  863.0 

SR 

869.2 

SS 

1384.1 

ROE  -.3853 

RRA- 

1.0555 

RC3  1.6527  FAU 

.09426 

RRT  , 

.9540  RRF  - 

.9999  RTF  -- 

.9525 

CRT  ,9995 

CRS 

.9996 

CST 

.9985 

FOE  1.6413 

FRA 

4.7466 

FC3-7.4546 

BSP 

9705 

see  2982.6  R23  - 

.1343  R13  -. 

.9908 

LSA  1847.8 

MSA 

41  .1 

SSA 

8.4 

BOE  .5481 

BRA 

1.4680 

BC3  J.T56J  FSP 

-2697 

SCI  2948.8  SC2  447.8  THA  49.25 

Eli  1224.7 

EL2 

20.1 

ALF 

45.21 

LAUNCH  DATE  OEC  14  1968 


flight  time  J54.00 


arrival  cate  MAV  17  1969 


heliocentric  conU 


DISTANCE  410.431 


RL  147.25 

LAL 

.00 

La  82.07 

VL 

27.710 

CAL  3.72 

ATL  95.52 

HCA  177.83 

SMA 

128.25 

ECC  .16140 

INC 

5.5216 

VI  30.257 

RP  108.67 

LAP 

-.21 

LOP  259.91 

VP 

37.520 

CAP  -3.03 

ATP  84.48 

TAL  160.02 

TAP 

337.85 

RCA  107.55 

APO 

148.95 

V2  34.873 

RC  68.274 

CL 

-38.30 

CP  62.27 

tal 

62.67 

TAP  70.68 

ETS  323.27 

TAE  118.58 

ETE 

72.62 

TAC  94.10 

ETC 

143.36 

ClP  '44.67 

PLANETOCENTRIC  CONIC 

C3  18.456 

VHL 

4.294 

Ola  -25.00 

RAL 

40.05 

RAO  6567.7 

VEL  11.824 

PTH  2.09 

VHP 

6. 

.554 

OPA  63.64 

RAP 

345.78 

ECC  1 .3034 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

iNJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

12 

29  7 

1269.85 

9.06 

346.93 

262.76 

116.94 

12 

50 

17 

669.8 

12.61 

340.04 

90.00 

16 

29  1 

5764,48 

27.04 

274.07 

268.81 

98.75 

18 

5 

5 

5164.5 

27.97 

265.52 

100.00 

13 

27  39 

1080.88 

r.i2 

332.00 

261.71 

119.11 

13 

45 

40 

480.9 

10.95 

325.30 

100.00 

18 

13  10 

5428.68 

29.22 

249.69 

269.14 

96.59 

19 

43 

39 

4828.7 

29.83 

240.94 

110.00 

13 

52  36 

1002.59 

2.91 

323.47 

259.11 

124.07 

14 

9 

19 

402.6 

7.36 

317.22 

110.00 

20 

4 42 

5079.73 

34,15 

223.61 

269.56 

91.61 

21 

29 

22 

4479.7 

34.00 

214.37 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.3051 

TRA- 

'1.1845 

TC3  .2686 

BAU 

.3712 

SCT  1805.7  SCR  3673.6  SC3 

593.8 

ST  663.0 

SR 

1040.9 

SS  731,1 

ROE  .0903 

RRA-2.3392 

RC3  1.4818 

FAU 

.03855 

RRT  . 

.9423  RRF-I 

.0000  RTF  - 

.9454 

CRT  .7126 

CRS 

.9997 

CST  .7304 

FOE  -.0873 

FRA 

2.9092 

FC3-I .8102  BSP 

12842 

see  4093.4  R23  - 

.0545  «I3  - 

.9985 

LSA  1368.9 

MSA 

428.7 

SSA  .! 

BOE  .3182 

BRA 

2.6220 

BC3  1.5059  FSP 

-1237 

SGI  4056.7  SG2  547,2  TH*  ( 

B4.65 

Eli  1161 .6 

El2 

416.8 

ALF  61 .61 

LAUNCH  DATE  DEC  14  1968 


Flight  time  ise.oo 


arrival  date  MAV  19  1969 


HELIOCENTRIC  CONIC 


DISTANCE  416.974 


RL  147.25 

LAL  .00 

La  82.07 

VL  27.732 

GAL  3.65 

Aa  68.67 

HCA 

181.09 

SMA  128.41 

ECC  .15966 

INC2I .3283 

VI 

30.257 

RP  108.70 

LAP  -.40 

LOP  263.09  VP  37.527 

CAP  -2,55 

ATP  111.33 

tal 

160.16 

TAP  341.25 

RCA  107,91 

APO  148-91 

V2 

34.862 

RC  70.456 

Cl  64.15 

CP  -80.11 

tal  80.02 

TAP  80.94 

ETS  86.34 

TAE 

94.92 

ETE  335.19 

TAC  113.08 

ETC  262.86 

CLP 

-23.48 

PLAfCTaENTRIC  CONIC 

C3  125,143 

VHL  11.187 

OLA  60.69  RAL  329.12 

RAO  6570.3 

VEL  15.700 

PTH 

2.79 

VHP  11.732 

OPA  -57.19 

RAP  86,82 

ECC 

3.0595 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

33.79 

16  55  27 

4810.75 

-13.37 

234.08 

232 .46 

30.21 

18  15  38 

4210.8 

-20.25 

230.21 

146.21 

2 36  50 

3135.10 

-13.36 

96.30 

231.45 

30.21 

3 29  5 

2535.1 

-20.24 

92.44 

33.79 

16  55  27 

4810.75 

-13.37 

234.08 

231 .46 

30.21 

18  15  38 

4210.8 

-20.25 

230.21 

146.21 

2 36  SO 

3135.10 

-13.36 

96.30 

232 .45 

30.21 

3 29  5 

2535.1 

-20.24 

92.44 

33.79 

16  55  Z7 

4810.75 

-13.37 

2U.06 

231 .46 

30.21 

18  15  38 

4210.8 

-20.25 

230.21 

146.21 

2 36  50 

3135.10 

-13.36 

96.30 

231 .45 

30.21 

3 29  5 

2535.1 

-20.24 

92.44 

differential  corrections 

mo-ccoR$e  execution  accuracy 

ORBIT  DETERMINATION  ACCURACY 

TOE -8. 5848  TRA  .0824  TC3  -.1123  BAU  .1887 
ROE  2.3637  RRA  -.6134  RC3  -.0105  FAU- .00557 
FOE  3.6400  FRA  -.1476  FC3  .0385  BSP  11772 
BOE  8.9042  BRA  .6189  BC3  .1128  FSP  -434 


SCr  4404.9  SCR  1370.4  SC3  161.8 
RRT  -.8900  RRF  .9173  RTF  -.9980 
see  4613.2  R23  -.0268  R13  .9996 

SCI  4573.8  SC2  601.8  THA  164.24 


ST  4397.0  SR  1225.8  SS  1690. A 

CRT  -.9885  CRS  -.9912  CST  .9998 

LSA  4937.4  MSA  |79.3  SSA  .5 

Eli  4561.2  El2  I78.7  ALF  164.57 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  CCC  U 1968 


MCLiOCeNTffIC  CONK 


Flight  tihe  158.00 


arrival  cate  WAV  21  1969 


Rl  147.25 

LAL 

.00 

lOl  82.07 

VL  27.751 

CAL  3.61 

RP  108.73 

LAP 

-.58 

LOP  266.25 

VP  37.532 

GAP  -2,li 

RC  72.672 

GL 

48.17 

GP  -45.06 

ZAL  67.96 

ZAP  68.31 

PLANETOCENTRIC  CONIC 

C3  26.263 

VHL 

5.125 

OLA  53.25 

RAL  357.59 

RAO  6568. j 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

42.81 

19 

13  24 

4391 ,37 

-31 .42 

210.24 

137.19 

4 

5 59 

2813,97 

-31.41 

84.90 

42.81 

19 

13  24 

4391 .37 

-31.42 

210.24 

137,19 

4 

5 59 

2813.97 

-31.41 

84.90 

42.81 

19 

13  24 

4391 .37 

-31 .42 

210.24 

137.19 

4 

5 59 

2813.97 

-31.41 

84.90 

differential  CORRECTIONS 

MIO-( 

TOE  -.8553 

TRA 

-.5585 

TC3  .0698 

BAU  .2751 

SCT 

ROE  2.5936 

RRA 

.6112 

RC3  -.7804 

FAU  .07755 

RRT 

FOE  8.1377 

FRA 

2.1297 

FC3-2.5563 

BSP  10705 

see 

BOE  2.7310 

BRA 

.8280 

0C3  .7835 

FSP  -2684 

SCI 

DISTANCE  423.55a 

. 82.07  MCA  184,22  SMA  128.54  ECC  .15838  INC  7.9241  VI  30.257 
> 97.90  TAL  160.15  TAP  344.37  RCA  108.18  APO  148.90  V2  34.853 


LAUNCH  DATE  DEC  14  1968 

HELIOCENTRIC  CONIC 
RL  147.25  UAL  .00  UX  82.07 

RP  108.76  LAP  -.77  LOP  269.42 

RC  74.919  CL  41.08  CP  -30.28 

PLANETOCENTRIC  CONIC 


1 VEL  12.151  PTH  2.18  VHP  4.212 
INJ  RT  ASC  INJ  A7NTM  INJ  TIME 
240.46  44.52  20  26  35 

240.44  44.51  4 52  53 

240.46  44.52  20  26  35 

240.44  44.51  4 52  S3 

240.46  44.52  20  26  35 

240.44  44.51  4 52  53 

COURSE  EXECUTION  ACCURACV 
1417.3  SCR  3217.6  SC3  887.3 
-.8820  ART  .9993  RTF  -.8959 
3515.9  R23  -.0415  R13  .9989 

3460.6  SC2  621.1  THA  111.98 

flight  TIME  160.00 


OPA  -32.82  RAP  46,06  ECC  1.4322 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3791.4  -36.94  203.65 

2214.0  -36.93  77.70 

3791.4  -36.94  203.65 

2214.0  -36.93  77,70 

3791.4  -36.94  203.65 

2214.0  -36.93  77.70 

OR8IT  determination  ACCURACY 
ST  1006.2  SR  2920.0  SS  3339.6 

CRT  -.9803  CRS  -.9999  CST  .9827 

LSA  4544.8  MSA  189.2  SSA  1.7 

ELI  3082.7  EL2  188.3  AlF  108.74 

arrival  date  may  23  1969 


DISTANCE  429.760 

VL  27.766  CAL  3.59  A7L  84.04  MCA  187.39  SMA  128.65  ECC  .15731  INC  5.9646  VI  30,257 

VP  37.536  CAP  -1.69  A2F  95.92  TAL  160.14  TAP  347.53  RCA  108.41  APO  148.88  V2  34.844 

7AL  64.14  ZAP  68.10  ETS  16,10  7AC  147,49  ETE  283.43  7AC  122.54  ETC  184.53  CLP  -64.41 


C9  19.205 

VHL 

4, 

.982 

OLA  47.82  RAL  4.88 

RAO  6567.8 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

49.71 

20 

4 

26 

4269.99 

-32.07 

197.83 

190.29 

4 

13 

6 

2789.57 

-32,05 

82.46 

49.71 

20 

4 

26 

4263.99 

-32.07 

197.83 

190.29 

4 

13 

6 

2789.57 

-32.05 

82.46 

49.71 

20 

4 

26 

4263.99 

-32.07 

197.83 

130.29 

4 

13 

6 

2789.57 

-32,05 

82.46 

2.10  ^ 3.386  OPA  -20.50  RAP  36.57  ECC  1.3161 


INJ  RT  ASC 
240.30 


differential  CORRECTIONS 
TOE  -.3573  TRA  -.4600  TC3  -.0295  0AU  .2204 

ROE  1.5089  RRA  .5783  RC3  -.8581  FAU  .12829 

FOE  9.5376  FRA  3.9973  FC3-5.7829  BSP  8202 

BOE  1.5506  BRA  .7390  6C3  .8586  FSP  -4165 


240.29 

240.30 

240.29 

240.30 
240.29 

MIO-COURSe  E«CUTION  ACCURACY 
SCT  1010.5  SCR  2392.8  SC3  1343.4 
RRT  -.7902  RRF  .9992  RTF  -.8061 
see  2597.4  R23  -.0550  R13  .9981 

SCI  2530.6  SC2  585.5  THA  109.54 


1 AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.41 

21  15  30 

3664.0 

-36.70 

190.34 

52.40 

4 59  36 

2189.6 

-36.69 

74.97 

52.41 

21  15  30 

3664.0 

-36.70 

190.34 

52.40 

4 59  36 

2189.6 

-36.69 

74.97 

52.41 

21  15  30 

3664  ,0 

-36.70 

190.34 

52.40 

4 59  36 

2189.6 

-36.69 

74.97 

ORBIT  determination  ACCURACY 


ST 

538.9 

SR 

2001 .6 

SS 

3711.7 

CRT 

-.9385 

CRS 

-.9999 

CST 

,9437 

LSA 

4247.4 

MSA 

180.8 

SSA 

2.3 

ELI 

2065.0 

El2 

180.4 

ALF 

104.29 

LAUNCH  DATE  DEC  14  1968 
HELIOCENTRIC  CONIC 

RL  147.25  LAL  .00  LOL  82.07  VL  27.779  CAL 

RP  108.78  LAP  -.95  LOP  272.59  VP  37.537  CAP 

RC  77.194  CL  37.51  CP  -22.84  7AL  62.37  ZAP 

PLANETOCENTRIC  CONIC 

C3  16.881  VHL  4.109  DlA  44.92  RAL  7.93 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 

53.55  20  30  30  4198.59  -31.54 

126.45  4 11  23  2794.83  -31.53 

53.55  20  30  30  4198.59  -31,54 

126.45  4 11  23  2794.83  -31.53 

53.55  20  30  30  4198.59  -31.54 

126.45  4 II  23  2794 .83  -31.53 

DIFFERENTIAL  CORRECTIONS 
TOE  -.0750  TRA  -.3364  TC3  -.2078  BAU  .1820 

ROC  1.0843  RRA  ,4986  RC3  -.7791  FAU  .15590 

FOE10.0560  FRA  5.1684  FC3-7.9948  BSP  6339 

BOE  1.0869  BRA  .6015  BC3  .8063  FSP  -4989 

launch  date  dec  14  1968 

HELIOCENTRIC  CONIC 

RL  147.25  LAL  .00  LOL  82.07  VL  27.789 

RP  108.81  LAP  -1.13  LOP  275.75  VP  37.537 

RC  79.493  CL  35.37  CP  -18.41  7AL  61.31 

PLANETOCENTRIC  CONIC 

C3  15.752  VHL  3.969  OLA  43.16  RAL  9.67 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

55.96  20  46  53  4157.84  -31.02 

124.04  4 8 55  2803.97  -31.01 

55.96  20  46  53  4157.84  -31.02 

124.04  4 8 55  2803.97  -31.01 

55.96  20  46  53  4157,84  -31,02 

124.04  4 8 55  2803.97  -31,01 

differential  CORRECTIONS 
TOC  .1663  TRA  -.1953  TC3  -.4268  BAU  .1706 

ROC  ,8632  RRA  .4312  RC3  -.6883  FAU  .17355 

F0E10.2935  FRA  5.9477  FC3-9.5381  BSP  5053 
BOE  ,8791  BRA  .4734  0C3  ,8099  FSP  -5547 


flight  time  162.00 

DISTANCE  436.145 

3.58  A7L  84.82  MCA  190.56  SMA  128.74 

-1.26  A7P  95.09  TAl  160.09  TAP  350.65 

71.61  ETS  10,27  7AE  155.60  ETE  277.28 


RAO  6567.7  VEL  11.759  PTH  2.08  VHP  3.088 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
191.21  239.95  56.19  214029 

82.51  239.94  56.18  4 57  58 

191.21  239.95  56.19  21  40  29 

82.51  239.94  56.18  4 57  58 

191.21  239.95  56.19  21  40  29 

82.51  239.94  56.18  4 57  58 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  692.1  SCR  1913.2  SC3  1601.1 
RRT  -.5282  RRF  .9986  RTF  -.5527 
SC6  2034.6  R23  -.0322  R13  .9985 

SCI  1951.3  SG2  576.2  THA  101 .87 


flight  time  164.00 


ARRIVAL  DATE  MAY  25  1969 


ECC  .15649  INC  5.1775  VI  30.257 
RCA  108,59  APO  148.88  V2  34.835 
ZAC  120.28  ETC  178.62  CLP  -69.98 

DPA  -14.62  RAP  31.28  ECC  1 .2778 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3598.6  '31,74  183.44 

2194.8  -35,73  74.74 

3598.6  -35.74  183.44 

2194.8  -35.73  74,74 

3598.6  -35.74  183.44 

2194.8  -35.73  74.74 

ORBIT  determination  ACCURACY 
ST  224.7  SR  1540.6  SS  3829.6 

CRT  -.6260  CRS  -.9998  CST  .6429 

LSA  4130.3  MSA  175.2  SSA  3.1 

Eli  1547.1  £l2  174.5  AlF  95.28 

ARRIVAL  DATE  HAY  27  1969 


DISTANCE  442.510 

CAL  3.57  AZL  85.25  MCA  193.73  SMA  1^.80 

GAP  -.84  AZP  94,62  TAL  160.01  TAP  353.73 

ZAP  76.38  ETS  6.65  ZAE  160.29  ETE  266.65 

RAO  6567,6  VEL  11.711  PTH  2,06  VHP  2.932 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
187.13  239.80  58.34  21  56  11 

82.95  259.79  58.33  4 55  39 

187.13  239.80  58.34  21  56  11 

82.95  239.79  58.33  4 55  39 

187.13  239.80  58.34  21  56  11 

82.95  239.79  58.33  4 55  39 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  567,3  SCR  1606. 1 SC3  1763.7 

RRT  .1695  RRF  .9974  RTF  .1367 

sea  1703.4  R23  .0563  R13  .9963 

SCI  1609.4  SC2  558.0  THA  86.11 


ECC  .15592  INC  4.7509  VI  30.257 
RCA  108.72  APO  148.89  V2  34.827 
ZAC  117.57  ETC  175.22  ClP  -75.63 

OPA  -11.54  RAP  27.23  ECC  I ,2592 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3557.8  -34.95  179.23 

.2204.0  -34.94  75.06 

3557.8  -34.95  179.23 

2204.0  -34.94  75.06 

3557.8  -34.95  179.23 

2204.0  -34.94  75.06 

ORBIT  DETERMINATION  ACCURACY 
ST  266.8  SR  1272.2  SS  3869.3 

CRT  .7944  CRS  -.9995  CST  -.7755 

LSA  4078.2  MSA  J7l.7  SSA  3.9 

ELI  1290.1  EL2  159.8  AlF  80.39 
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EARTH-VENUS  TRAJECTORIES  < VOL  4,  1960-69) 


JNCH  DATE  DEC  14  1966  FlICMT  T|HE  166.00  ARRIVAL  CATE  MAV  ?9  1969 


heliocentric  conic  distance  448.853 


RL  147.25 

LAl 

.00 

La  82.07 

VL  27.797 

CAL  3.59 

AZl  85.52 

HCA  196.89 

SMA 

128.86 

ECC  .15558 

INC 

4.4822 

VI 

30.257 

RP  108.83 

LAP 

'1.30 

LOP  278.92 

VP  37.536 

CAP  -.43 

AZP  94.29 

TAl  159.88 

TAP 

356.78 

RCA  108.81 

APO 

148.90 

V2 

34.820 

RC  81.813 

Cl 

33.90 

CP  '15.43 

7AL  60.54 

ZAP  81.69 

ETS  4.16 

ZAE  162.60 

ETE 

251.88 

ZAC  114.72 

ETC 

173.02 

CLP 

-81 .37 

PLANETOCENTRIC  CONIC 

C3  15.108 

VHL 

3.887 

CLA  41.98 

RAL  10.88 

RAD  6567.6 

VEL  11.683 

PTH  2.05 

VHP 

2. 

.841 

OPA  '9.85 

RAP 

23.69 

ECC 

1 .2486 

LNCH  A/MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIN 

INJ 

' 2 LAT 

INJ 

2 LONG 

57.61 

20 

58  34 

4129.85 

'30.58 

184.35 

239.84 

59.71 

22 

7 

24 

3529.9 

34.35 

176.40 

12e.39 

4 

6 54 

2813.14 

'30.57 

83.45 

239.83 

59.70 

4 

53 

47 

2213.1 

34.34 

75.50 

i 

57.61 

20 

58  34 

4129.85 

-30.58 

184.35 

239.84 

59.71 

22 

7 

24 

3529.9 

34,35 

176.40 

122.39 

4 

6 54 

2813.14 

'30.57 

83.45 

239.83 

59.70 

4 

53 

47 

2213.1 

34.34 

75.50 

57.61 

20 

58  34 

4129.85 

'30.58 

184.35 

239.84 

59.71 

22 

7 

24 

3529.9 

54.35 

176.40 

122.39 

4 

6 54 

2813.14 

'30.57 

83.45 

239.B3 

59.70 

4 

53 

47 

2213.1 

- 

34.34 

75.50 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACv 

ORBIT  DETERMINATION  ACCURACY 

TOE  .3945 

TRA 

'.0432 

TC3  '.6764 

0AU  .1853 

SCT  788.6  SCR  1385.9  S03  1864.7 

ST  582.3 

SR 

1092.7 

SS 

3862.2 

ROE  .7255 

RRA 

.3760 

RC3  '.6048 

FAU  .18558 

RRT 

.7568^  RRF 

.9953  RTF 

.7119 

CRT  .9687 

CRS 

-.9992 

CST 

'.9578 

F0E10.3483 

FRA 

6.4736 

FC'10.6346 

BSP  4347 

see  1594.6  R23 

.1820  R13 

.9790 

LSA  4052.3 

MSA 

169.7 

SSA 

4.7 

- 

60E  .8258 

6RA 

.3785 

BC3  .9073 

FSP  -5949 

SCI  1518.5  SC2  486.7  THA  i 

64.44 

Eli  1231.5 

El2 

128.2 

alf 

62.37 

LAUNCH  DATE  OEC  14  1968  FlICHT  TIME  168.00  ARRIVAL  DATE  MAV  31  1969 


heliocentric  conic  distance  455.176 


RL  147.25 

lal 

.00 

La  82.07 

VL  27.802 

CAL  3.61 

A7t  85. W HCA  200.06 

SMA 

128.89 

ECC  .15547 

INC  4.2963 

VI 

50.257 

i 

RP  108.85 

LAP 

'1.47 

LOP  282.08 

VP  37.533 

CAP  '.03 

AZP  94.04 

TAL  159.71 

TAP 

359.77 

RCA  108.85 

APO  148.95 

V2 

34,813 

1 

RC  84.153 

CL 

32.81 

CP  -13.25 

ZAL  59.90 

7*P  S7.Z3  ETS  2.34 

2AE  162.84 

ETE 

235.60 

ZAC  111.86 

ETC  171 .47 

CLP 

'87.15 

= 

PLANETOCENTRIC  CONIC 

C3  14.718 

VHL 

3.836 

OLA  41.12 

RAL  11.86 

RAO  656T.6 

VEt.  n.666 

PTH  2.05 

VHP 

2.793 

DP A -8.92 

RAP  20.44 

ECC 

1 .2422 

LNCH  AZMTH 

LNCH  TI« 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

iNJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

t 

58.83 

21 

7 45 

4109.49 

'30.22 

182.34 

240.04 

60.66 

22 

16  13 

3509.5 

'33.87 

174 ',36 

i 

121  .17 

4 

5 31 

2821 .82 

-30.20 

83.96 

240.03 

60.65 

4 

52  33 

2221 .8 

'33.86 

75.98 

58.83 

21 

7 43 

4109.49 

'30.22 

182.34 

240:04 

60.66 

22 

16  13 

3509.5 

'33.87 

174.36 

121  .17 

4 

5 31 

2821 .82 

'30.20 

83.96 

240.03 

60.65 

4 

52  33 

2221 .8 

'33.86 

75.98 

58.83 

21 

7 43 

4109.49 

'30.22 

182.34 

240.04 

60.66 

22 

16  13 

3509.5 

'33.87 

1 74 . 36 

121  .17 

4 

5 31 

2821 .82 

-30,20 

83.96 

240.03 

60.65 

4 

52  33 

2221 .8 

-33.86 

75.98 

= 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

f 

TOE  .6154 

TRA 

.1168 

TC3  -.9451 

BAU  .2130 

SCT  1193.4  SCR  1212.4  SC3  1914.5 

ST  922.0 

SR  958.9 

SS 

3814 . 1 

ROE  .6285 

RRA 

RC3  -.52S1 

FAU  .19326 

RRT 

9037  RRF 

.9921  RTF 

.8881 

CRT  .9915 

CRS  -.9966 

CST 

' .9832 

i 

F0E1D.2304 

FRA 

6.7984 

FC'l 1.3883 

BSP  4367 

see  1701.3  «23 

.2334  R13 

.9645 

LSA  4035.9 

MSA  168.5 

SSA 

5.4 

0OE  .8797 

BRA 

.3488 

BC3  1.0826 

FSP  '6235 

SCI  1659.8  SC2 

5T3.3  THA 

<5.50 

ELI  1327.5 

El2  86.5 

ALF 

46.13 

E 

LAUNCH  DATE  OEC 

14  1968 

FlICHT  TIME  170.00 

ARRIVAL  DATE 

JUN 

2 1969 

t 

HELIOCENTRIC  CONIC 

DISTANCE  461.477 

RL  147.25 

LAL 

.00 

La  82.07 

VL  27.805 

CAL  3.65 

AZL  85.84 

HCA  203.23 

SMA 

128.91 

tee  .15557 

INC  4.1593 

VI 

30,257 

RP  108.87 

LAP 

'I  .64 

LOP  285.24 

VP  37.530 

CAP  .37 

AZP  93.82 

TAL  159.50 

TAP 

2.73 

RCA  108.86 

APO  148.97 

V2 

34.807 

RC  86 . 508 

CL 

31 .92 

CP  '11.56 

ZAL  59.31 

ZAP  92.83 

ETS  .96 

ZAE  161.45 

ETE 

221 .27 

ZAC  109.09 

ETC  170.31 

CLP 

-92.88 

I 

PLANETOCENTRIC 

CONIC 

C3  14.486 

VHL 

3.806 

OLA  40.47 

RAL  12.73 

RAO  6567.6 

VEL  11.656 

PTH  2,05 

VHP 

2.778 

OPA  '8.42 

RAP  17.43 

ECC 

1 .2384 

LNCH  AZMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 L<^C 

1 

59.79 

21 

15  24 

4094.20 

-29.89 

180.82 

240-38 

61.34 

22 

23  39 

3494.2 

-33,46 

172.82 

- 

120.21 

4 

4 46 

2830.07 

'29.88 

84.46 

240.37 

61 .33 

4 

51  56 

2230.1 

'33.45 

76.46 

59.79 

21 

15  24 

4094.20 

'29.89 

IBO.82 

240.38 

6l  .34 

22 

23  39 

3494.2 

'33.46 

72.82 

120.21 

4 

4 46 

2830.07 

'29.88 

84.46 

240.37 

61.53 

4 

51  56 

2230.1 

'33.45 

76.46 

59.79 

21 

15  24 

4094.20 

'29.89 

180.62 

240.38 

61.34 

22 

23  39 

3494.2 

'35.46 

172.82 

- 

120.21 

4 

4 46 

2830.07 

'29.88 

84.46 

240.37 

61.33 

4 

51  56 

2230.1 

-33.45 

76.46 

. 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACY 

CR8IT  determination  ACCURACY 

TOE  .8292  TRA  ,2818 

TC3-1.2253 

BAU 

.2528 

SCT  1655.0 

SCR 

1070.6 

SC3 

1926.4 

ST 

1259.7  SR 

855.4 

SS 

3748.9 

ROE  .5567  RRA  .2889 

RC3  -.4498 

FAU 

.19472 

RRT  .9505 

RRF 

.9874 

RTF 

.9426 

CRT 

.9976  CRS 

-.9977 

CST 

-.9907 

FDCl 0.0006  FRA  7.0025 

FC'l 1 .6372 

BSP 

5028 

see  1971.1 

R23 

.2072 

R13 

.9655 

LSA 

4042.9  MSA 

J68.4 

SSA 

6.2 

eOE  .9987  BRA  .4035 

BC3  1.3052 

FSP 

-6306 

SCI  1950.7 

SC2 

282.3 

THA 

32.35 

Eli 

1521 .9  El2 

49.1 

ALF 

34.16 

- 

LAUNCH  DATE  OEC  14  1968 

flight 

TIME 

172.00 

arrival 

DATE 

JW4 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  467.758 


RL  147.25 

LAL 

.00 

La  82.07 

VL  27.805 

GAL  3.70 

ATL  85.95 

HCA  206.39 

SMA  128.92 

ECC  .15590 

INC  4.0537 

VI 

30.257 

RP  108.89 

LAP 

'1,80 

LOP  288.41 

VP  37.525 

CAP  .76 

AZP  93.63 

TAL  159.25 

TAP 

5.64 

RCA  108.82 

APO  149.01 

V2 

34.802 

RC  88.877 

CL 

31.17 

CP  '10.19 

ZAL  58.73 

ZAP  98.36 

ETS  359.88 

ZAE  159.02 

ETE  210.39 

ZAC  106.46 

ETC  169.43 

CLP 

-98.49 

PLANETOCENXp 

tic  conjj: 

... 

C3  14.366 

VHL 

3.790  OLA  39.94 

RAL  13.56 

RAO  6567.6 

VEL  11.651 

PTH  2.05 

VHP  2.791 

OPA  '8.17 

RAP  14 ,64 

Fee 

1 .2364 

LNCH  AZMTH 

LNCH  TINE 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CSt  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.57 

21 

22  15 

4082.41 

'29.60 

179.64 

240.86 

61.85 

22  30 

17 

3482.4 

'33.10 

171  .63 

119.43 

4 

4 32 

2838.17 

'29-58 

84.97 

240.85 

61.84 

4 51 

51 

2238.2 

'33.09 

76.96 

60.57 

21 

22  15 

4062. A 1 

'29.60 

179.64 

240.86 

61.85 

22  30 

17 

3482.4 

'33.10 

171 .63 

119.43 

4 

4 32 

2838.17 

'29.58 

84.97 

240.85 

61 .84 

4 51 

51 

2238.2 

'33.09 

76.96 

60.57 

21 

22  15 

4082.41 

'29.60 

179.64 

240.86 

61.85 

22  30 

17 

3482.4 

'33.10 

171  .63 

119.43 

4 

4 32 

2838.17 

'29.58 

84,97 

240.85 

61 .84 

4 51 

51 

2238.2 

'33.09 

76.96 

differential  CORRECTIONS 

MIO'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.0321 

TRA 

.4483 

TC3-1.5036 

BAU  .2978 

SOT  2124.7  SCR 

946.6  SC3  1897.5 

ST  1582.9 

SR  767.9 

SS 

364 / . 9 

ROE  .4983 

RRA 

.2518 

RC3  -.3779  FAU  .19322 

RRT 

.9649  RRF 

.9803  RTF 

.9648 

CRT  .9996 

CRS  -.9965 

CST 

-.9936 

FOE  9.6169 

FRA 

7.0478 

FC-n  .6439 

BSP  6134 

see  ZJZ6.0  R23 

.1462  R13 

.9720 

LSA  4046.5 

MSA  1 68 . 5 

SSA 

6.8 

BOE  1.1461 

BRA 

.5142  BC3  1.5503 

FSP  '6298 

SCI  2314.6  sez  . 

228.3  THA  i 

?3.50 

Eli  1759.2 

EL2  19.9 

AlF 

25.87 

546 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


lUNCH  DATE  OEC  14  1968 

flight  time  174,00 

arrival  date 

JUN 

6 1969 

HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00 

LOL  82.07 

VL  27.804 

DISTANCE  474.019 
CAL  3.76  A7l  86.03  HCA  209.55 

SHA 

128.91 

ECC  .15643 

INC  3.9693 

VI 

30.257 

RP  108.90  LAP  -1.96 

LOP  291 .57 

VP  37.520 

CAP  1.15 

A7P  93.45 

TAl  158.95 

TAP 

8.50 

RCA  108.74 

APO  149.07 

V2 

3A.797 

RC  91 .256  OL  30.48 

CP  -9.04 

7AL  58 . 1 3 

7AP  103.73 

ETS  359.03 

7AE  156.09 

ETE 

202.63 

7AC  104.05 

ETC  168.75 

CLP 

-103.91 

PLANETOCENTRIC  CONIC 
C3  14.333  VHL  3.786 

CL A 39.50 

RAL  14.39 

RAO  6567.6 

VEL  11.650 

PTH  2.05 

VHP 

2.830 

OPA  -8.06 

RAP  12.12 

ECC 

1 .2359 

LNCH  A7HTH  LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61.23  21  28  38 

4073.21 

-29.31 

178.69 

241.47 

62.24 

22 

36  31 

3473.2 

-32.77 

170.68 

118.77  4 4 47 

2846.35 

-29.30 

85.48 

241.46 

62.23 

4 

52  13 

2246.4 

-32.76 

77.48 

61 .23  21  28  38 

4073.21 

-29.31 

178.69 

241.47 

62.24 

22 

36  31 

3473.2 

-32.77 

170.68 

118.77  4 4 47 

2846.35 

-29.30 

85.48 

241  .46 

62.23 

4 

52  13 

2246.4 

-32.76 

77.48 

61.23  21  28  38 

4073.21 

-29.31 

178.69 

241  .47 

62.24 

22 

36  31 

3473.2 

-32.77 

170.68 

118.77  4 4 47 

2846.35 

-29.30 

85.48 

241  .46 

62.23 

4 

52  13 

2246.4 

-32.76 

77.48 

OIFFEffENTUL  COLLECTIONS 


MIO-COULSC  EXECUTION  ACCULACT 


OL8IT  oetelmination  acculact 


TDE 

1 .2233 

TRA 

.6153 

TC3-1 .7699 

6AU 

.3442 

SOT  2584.5  SCR 

S39.1  SC3 

1839.5 

ST 

1886.8 

SR 

694.7 

SS 

3530.8 

ROE 

.4511 

RRA 

.2185 

RC3  -.3081 

FAU 

.18769 

RRT  .9654  RRF 

.9699  RTF 

.9754 

CRT 

.9999 

CRS 

-.9947 

CST 

-.9954 

FOE 

9.1443 

FRA  6.9927 

FC-11.3368 

BSP 

7410 

see  2717.3  L23 

.0844  R13 

.9778 

LSA 

4059.7 

MSA 

168.9 

SSA 

7.4 

BOE 

1 .3038 

6RA 

.6529 

8C3  1.7965 

FSP 

-6153 

SCI  2709.3  SC2 

208.7  THA 

17.51 

ELI 

2010.6 

EL2 

8.6 

ALF 

20.21 

LAUNCH  DATE  OEC  14  1968 


flight  time  176.00 


ALLIVAL  cate  JUN  a 1969 


HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00 

La  82.07 

VL  27.801 

DISTANCE  480.258 

CAL  3.84  A7L  86.10  HCA  212*72 

SMA  128. S9 

ECC  .15716 

INC  3.8998 

VI 

30.257 

RP  108.92 

LAP  -2.11 

LOP  294.73 

VP  37.514 

CAP  1.53 

AZP  93.28 

TAL  158.60 

TAP  11.32 

RCA  108.63 

APO  149.14 

V2 

34.793 

RC  93.644 

CL  29.84 

CP  -8 .07 

7AL  57.51 

ZAP  108.88 

ETS  358.37 

ZAE  152.97 

ETE  197.13 

ZAC  101.90 

ETC  168.21 

CLP 

-109.07 

PLANETOCENTRIC  CCNIC 
C3  14.373  VHL  3.791 

OLA  39.11 

RAL  15.24 

RAD  6567.6 

VEL  J 1.652 

PTH  2.05 

VHP  2.891 

OPA  -8.00 

RAP  9.90 

ECC 

1.2365 

LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .81 

21  34  47 

4065.94 

-29.03 

177,91 

242.21 

62.55 

22  42  33 

3465.9 

-32.45 

169.91 

116.19 

4 5 24 

2854 .84 

'29.01 

86.02 

242.20 

62.53 

4 52  59 

2254.8 

-32.44 

78.03 

61  .81 

21  34  47 

4065.94 

'29.03 

177.91 

242.21 

62.55 

22  42  33 

3465.9 

-32.45 

169.91 

118.19 

4 5 24 

2834.84 

'29.01 

86.02 

242.20 

62.53 

4 52  59 

2254  .8 

-32.44 

78.03 

61  .81 

21  34  47 

4065.94 

'29.03 

177.91 

242.21 

62.55 

22  42  33 

3465.9 

-32.45 

169.91 

118.29 

4 5 24 

2854.84 

'29.01 

86.02 

242.20 

62.53 

4 52  59 

2254.8 

-32.44 

78.03 

piffelential  collections 


MI0-C0UL9C  EXECUTION  ACCULACT 


0L6IT  DETELHINATION  ACCULACV 


TDE 

1.3994 

TRA 

.7799 

TC3-2.0180 

6AU 

.3906 

SCT  3020.2  SCR 

745.1  SC3 

1756.9 

ST 

2164.0  SR 

632.0 

SS 

3393.6 

ROE 

.4118 

RRA 

.1877 

RC3  '.2439 

FAU 

.17994 

RRT  .9374  RRF 

.9549  RTF 

.9813 

CRT 

.9992  CRS 

-.9923 

CST 

-.9963 

FOE 

8.5896 

FRA 

6.8389 

FC-10.8387 

BSP 

8747 

SGB  3110.8  R23 

.0378  R13 

.9620 

LSA 

4070.6  MSA 

169.3 

SSA 

8.0 

BOE 

1 .4588 

BRA 

.8022 

BC3  2.0327 

FSP 

'5945 

SCI  3103.8  SC2 

209.3  THA 

13.35 

Eli 

2254.5  El2 

24.1 

alf 

16.27 

LAUNCH 

DATE  OEC 

14  1968 

flight  time 

178.00 

arrival 

CATE 

JUN 

10  1969 

heliocentric  CONIC 

RL  147.25  LAL  .00  LOL  62.07  VL  27,796 

LP  108.93  LAP  '2.25  LOP  297.89  VP  37.507 

RC  96,038  CL  29.23  CP  -7.23  7Al  56.85 

PLANETOCENTRIC  CONIC 


DISTANCE  486.476 

CAL  3.93  A7L  86.16  HCA  215.88  SNA  128.85  ECC  .15810  INC  3.8415  VI  30.257 
CAP  1.91  A7P  93.11  TAL  158.21  TAP  14.09  RCA  108.48  APO  149.22  V2  34.789 
7AP  113.75  ETS  357.84  7AE  149.87  ETE  193.18  7AC  100.06  ETC  167.80  ClP-113.95 


C3  14.477 

VHL 

3.805 

OLA  38-76 

RAL  16.12 

RAO  6567.6  VEL  11.656  PTH  2.05 

VHP  2. 

,973 

CPA  -7.95 

RAP 

7.98 

ECC 

1 .2383 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

62.34 

21 

40  51 

4060.25 

-28.74 

177.26  243.06 

62.79 

22  48 

31 

3460.2 

- 

32.14 

169.28 

117.66 

4 

6 23 

2863.72 

-28.73 

66.59  243.05 

62.77 

4 54 

7 

2263.7 

- 

32.13 

78.61 

62.34 

21 

40  51 

4060 .25 

-28 t 74 

177.26  243.06 

62.79 

22  48 

31 

3460.2 

- 

32.14 

169.28 

117.66 

4 

6 23 

2863.72 

-28.73 

86.59  243.05 

62.77 

4 54 

7 

2263.7 

32.13 

78.61 

62.34 

21 

40  51 

4060.25 

-28 . 74 

177,26  243.06 

62.79 

22  48 

31 

3460.2 

- 

32.14 

169.28 

117.66 

4 

6 23 

2863.72 

-28.73 

86.59  243.05 

62.77 

4 54 

7 

2263.7 

' 

32.13 

78.61 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  1.5598 

TRA 

.9414 

TC3-2.2432 

BAU  .4356 

SCT  3425.8  SCR 

664,8  SC3  1658.7 

ST  2411.9 

SR 

579.3 

SS 

3245.9 

ROE  .3798 

RRA 

.1596 

RC3  -.1852 

FAU  .17037 

RRT  .9415  RRF 

.9340  RTF 

.9847 

CRT  .9976 

CRS 

-.9890 

CST 

-.9968 

FOE  7.9956 

FRA 

6.6206 

FC-10.1884 

BSP  10067 

SC6  3489.7  R23 

.0089  R13 

.9848 

LSA  4081.7 

MSA 

169.7 

SSA 

8.5 

BOE  1.6054 

BRA 

.9548 

BC3  2.2508 

FSP  -5672 

SCI  3482.B  SC2 

220.3  THA 

10.40 

Eli  2480.2 

El2 

39.0 

alf 

13.48 

munch  date  OEC  14  1968 


FLIGHT  TIME  180.00 


arrival  date  JUN  12  1969 


HELIOCENTRIC  CONIC 


DISTANCE  492.673 


RL  147.25 

LAL 

.00 

La  82.07 

VL  27.790 

CAL  4 .04 

AZL  86.21 

HCA  219.04 

SMA  128.81 

ECC  .15925 

INC 

3.7913 

VI 

30.257 

RP  108.94 

LAP 

-2.39 

LOP  301.05 

VP  37.500 

CAP  2.29 

AZP  92.95 

TAL  157.78 

TAP  16.82 

RCA  WB.29 

APO 

149.32 

V2 

34.787 

RC  98.436 

CL 

28.62 

CP  -6.50 

ZAL  56.16 

ZAP  118.32 

ETS  357,44 

ZAE  146.91 

ETE  190.27 

ZAC  98.53 

ETC 

167.49 

CLP 

-118.52 

PLANETOCENTRIC  CONIC 

C3  14.641 

VHL 

3.826 

OLA  38.44 

RAl  17.05 

RAO  6567.6 

VEL  11.663 

PTH  2.05 

VHP  3.072 

OPA  -7.87 

RAP 

6.39 

ECC 

1 .2410 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

62.84 

21 

46  57 

4055.84 

-28.44 

176.72 

244.03 

62.97 

22  54 

33 

3455.8 

- 

31  .82 

168 .75 

117.16 

4 

7 41 

2873.14 

-28.43 

87.20 

244.02 

62.96 

4 55 

34 

2273.1 

- 

31  .81 

79.23 

62.84 

21 

46  57 

4055.84 

-28.44 

176.72 

244.03 

62.97 

22  54 

33 

3455.8 

- 

31  .82 

168.75 

117.16 

4 

7 41 

2873.14 

-28.43 

87.20 

244 .02 

62.96 

4 55 

34 

2273.1 

- 

3l  .81 

79.23 

62.84 

21 

46  57 

4055.84 

-28.44 

176.72 

244.03 

62.97 

22  54 

33 

3455.8 

- 

31  .82 

168.75 

117.16 

4 

7 41 

2873.14 

-28.43 

87.20 

244.02 

62.96 

4 55 

34 

2273.1 

- 

31 .81 

79.23 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACt 

TDE  1.7055 

TRA 

1.1004 

TC3-2.4397 

BAU  .4762 

SCT  3799.1  SCR  598.0  SC3  1552.1 

ST  2631 .2 

SR 

536,1 

SS 

3094.7 

ROE  .3543 

RRA 

.1344 

RC3  -.1322 

FAU  .15947 

RRT  . 

.9173  RRF  . 

,9057  RTF  . 

,9868 

CRT  .9951 

CRS 

-.9848 

CST 

-.9971 

FOE  7.3946 

FRA 

6.5644 

FC3-9.4297 

BSP  11321 

SOB  3845.9  R23 

.0075  R13  . 

.9868 

LSA  4093.8 

MSA 

170.2 

SSA 

9.0 

BOE  1.7419  BRA 

1.1086 

BC3  2.4433 

FSP  -5360 

SCI  3838.6  SC2  235.7  THA 

8.25 

ELI  2684.7 

El2 

52.0 

alf 

1 1 .46 

547 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


MUNCH  CATE  OEC  U 1968  FlICHT  TIME  t$2,00  AffftlVAu  CATE  JUN  14  1969 

heliocentric  conic  PISTAMCE  498  .850 

RL  147.25  ML  .00  tot  82.07  VL  27.782  CAL  4.16  A7L  86.25  MCA  222.20  SNA  128.75  ZCC  .16059  INC  3.74_76  Yl  30.257 

ftp  108.94  LAP  -2,52  LOP  304.21  VP  37,492  CAP  2.67  ATP  92.78  TAl  157.31  TAP  19.51  ftCA  108.08  APO  149.43  ^2  34.785 

ftC  100.837  CL  28.02  CP  -5.87  TAl  55.42  TAP  122.59  tTS  357.13  TAE  144.15  ETE  188.09  TAC  97.32  ETC  167.25  ClP-122,78 

Plane tocentric  conic 

C3  14.863  VHL  3.855  CLA  38.14  RAl  18.02  ftAO  6567.6  VEL  11.673  PtH  2.05  VHP  3.187  CPA  -7.75  ftAP  5.13  ECC  1.2446 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTH 

iNJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.31 

21 

53  9 

4052.44 

-28.13 

176.26 

24S.I1 

63.12 

23 

0 42 

3452.4 

-31  .49 

168.31 

116.69 

4 

9 13 

2883.26 

-28.12 

87.86 

245.10 

63.10 

4 

57  16 

2285.3 

-31 .48 

79.91 

63.31 

21 

53  9 

4052.44 

-28. 13 

176.26 

245.11 

63.12 

23 

0 42 

3452.4 

-31 .49 

168.31 

116.69 

4 

9 13 

2683.26 

-28.12 

87.86 

245.10 

63.10 

4 

57  16 

2283.3 

-31 .48 

79.91 

63.31 

21 

53  9 

4052.44 

-28.13 

176.26 

245.11 

63.12 

23 

0 42 

3452.4 

-31  .49 

168.31 

116.69 

4 

9 13 

2883.26 

-28.12 

87.86 

245.10 

63.10 

4 

57  16 

2283.3 

-31 .48 

79.91 

OirPEffCNTlAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.8366  TRA  1 .2570  TC3-2.6057  BAU  .5181  SOT  4138.5  SCR  544,2  SC3  1442.3  ST  2821.5  SR  501.1  SS  2942.4 

ROE  .3345  RRA  .1120  RC3  -.0854  FAU  .14792  RRT  .8842  RRF  .8692  RTF  .9881  CRT  .9916  CRS  -.9796  CST  -.9973 

FOE  6.8039  FRA  6.0873  FC3-8.6156  BSP  12494  SC6  4174.2  R23  -.0165  R13  .9880  L5A  4103.7  MSA  170.9  SSA  9.5 

BOE  1.8668  BRA  1 .2620  8C3  2.6071  FSP  -5025  SCI  4166.5  SC2  252.5  WA  6.66  ELI  2865.0  El2  63.7  AuF  9.99 

LAUNCH  OATE  OEC  14  1968  FlICHT  TIME  184.00  ARRIVAL  DATE  JUN  16  1969 


HELIOCENTRIC  CONIC 

01 stance  505.005 

RL  147.25 

LAL  .00 

La  82.07 

VL  27.772  CAL  4.29  A2L  86.29  HCA 

225.36 

SMA 

128.69 

ECC  .16214 

INC  3.7089 

Vl 

30.257 

1 

RP  108,95 

lap  -2.64 

LOP  307.38 

VP  37.484 

GAP  3.04 

AZP  92.61 

TAl 

156.^ 

TAP 

^.16 

RCA  107.82 

APO  149.55 

V2 

34.784 

1 

RC  103.240 

CL  27.41 

CP  -5.32 

?AL  54.64 

ZAP  126.55 

ETS  356.89 

ZAE 

141 .60 

ETE 

186.42 

ZAC  96.42 

ETC  167.09 

-126.73 

PLANETOCENTRIC  CONIC 

C3  15.144 

VHL  3.892 

OLA  37.84 

RAL  19.03  RAO  6567.6 

VEL  11.685 

PTH 

2.06 

VHP 

3.316 

OPA  -7.58 

RAP  4.17 

ECC 

1 .2492 

1 

LN<X  A7MTH 

LNCH  Tim 

L-I  Tim 

INJ  MT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

f 

63^78 

21  59  32 

4049.88 

-27.80 

175.87 

246.30 

63.23 

23 

7 2 

3449.9 

-31 .15 

167.93 

116.22 

4 10  57 

2894.20 

-27,79 

88.57 

246.29 

63.21 

4 

59  11 

2294.2 

-31  .14 

80.64 

63.78 

21  59  32 

4049.88 

-27.80 

175.87 

246.30 

63.25 

23 

7 2 

3449.9 

-31  .15 

167.93 

116.22 

4 10  57 

2894.20 

-27.79 

88.57 

246.29 

63.21 

4 

59  11 

2294.2 

-31 .14 

80.64 

63.78 

21  59  32 

4049.88 

-27,80 

175.87 

246.30 

63.23 

23 

7 2 

3449.9 

-31.15 

167.93 

116.22 

4 10  57 

2894.20 

-27.79 

88.57 

246.29 

63.21 

4 

59  11 

2294.2 

-31 .14 

80.64 

differential  corrections  mio-coorse  execution  accuracy  ORBIT  determination  accuracy 

TOE  1.9563  TRA  1 .4142  TC3-2.7374  BAU  .5543  SCT  4448.2  SCR  502.9  SC3  1334.8  ST  2987.6  SR  474.0  SS  2796.7 

ROE  .3200  RRA  .0924  RC3  -.0445  FAU  .13585  RRT  .8427  RRT  .8253  RTF  .9889  CRT  .9872  CRS  -.9734  CST  -.9974 

FOE  6.2492  FRA  5.8140  FC3-7.7662  BSP  13537  SC6  4476.6  R25  -.0206  R13  .9888  LSA  4116.1  MSA  171.8  SSA  10.1 

BOE  1.9823  BRA  1.4173  BC3  2.7378  FSP  -4663  SCI  4468.5  SC2  269.5  THA  5.46  Etl  3024.0  El2  74,6  AtF  8.91 


launch  OATE  DEC  14  1968 


Flight  time  I86.00 


ARRIVAL  DATE  JUN  18  1969 


^LIOCENTRIC  CONIC 

RL  147.25  LAL  .00  LOL  82.07  VL  27.762 

ftp  108.95  LAP  -2.75  LOP  310.54  VP  37.476 

RC  105.643  CL  26.79  OP  -4.84  7AL  53.82 

PlANETOCENTRIC  CONIC 

C3  15.484  VHL  3.935  OLA  37.55  RAL  20,10 


DISTANCE  511.138 

CAL  4.44  A7L  86.33  HCA  228.52  SMA  128.61  ECC  .16390  INC  3.6742  V]  30.257 

GAP  3.42  A7P  92.44  TAL  156.24  TAP  24.77  RCA  107.54  APO  149.69  V2  34.783 

7AP  130.22  ETS  356.71  7At  139.28  ETE  185.13  7AC  95.82  ETC  166.97  ClP-130.39 


RAO  6567.6  VEL  11.699  PTH  2.06  VHP  3.459 


3.51  ECC  I .2548 


LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.24 

22  6 6 

4048.11 

-27,45 

175.52 

247.60 

63.31 

23 

13  34 

3448.1 

-30.80 

167.62 

- 

115.76 

4 12  52 

2905.94 

-27,44 

89.33 

247.59 

63.29 

5 

1 18 

2505.9 

-30.79 

81  .43 

64.24 

22  6 6 

4048.11 

-27.45 

175.52 

247.60 

63.31 

23 

13  34 

3448.1 

-30.80 

167.62 

115.76 

4 12  52 

2905.94 

-27.44 

89.33 

247.59 

63.29 

5 

1 18 

2305.9 

-30.79 

81  .43 

64.24 

22  6 6 

4048.11 

-27.45 

175.52 

247.60 

63.31 

23 

13  34 

3448.1 

-30.80 

167.62 

- 

115.76 

4 12  52 

2905.94 

-27,44 

89.33 

247.59 

63.29 

5 

1 18 

2305.9 

-30.79 

81  .43 

_ 

differential  CORRECTIONS 
TOE  2.0623  TRA  1.5691  TC3-2.8428  BAU  .5685 

ROE  .3099  RRA  .0751  RC3  -.0106  FAU  .12449 

FOE  5.7216  FRA  5.5346  FC3-6.9608  BSP  14526 

BOE  2.0855  BRA  1.5709  BC3  2.8428  FSP  -4327 


MID-COURSE  EXECUTION  ACOJPACy 
SCT  4725.2  SCR  471.9  SC3  1230.2 

RRT  .7943  RRT  .7750  RTF  .9894 

see  4748,7  R23  -.0228  R13  .9893 

SCI  4740.1  SC2  285.8  THA  4.55 


ORBIT  DETERMINATION  ACCURACY 
ST  3125.6  SR  453-1  SS  2651 .8 

CRT  .9820  CRS  -.9664  CST  -.9975 

LSA  4120.3  MSA  172.8  SSA  10.5 

ELI  3157.2  EL2  84.7  AlF  8.11 


LAUNCH  DATE  OEC  14  1968 


FlICHT  time  188.00 


ARRIVAL  DATE  JUN  20  1969 


HELIOCENTRIC  CONIC  DISTANCE  5J 7.250 

RL  147.25  LAL  .00  LOL  82.07  VL  27.750  CAL  4,6l  A7L  86.36  HCA  231.69  SHA  128.53  ECC  ,16586  INC  3.6427  Vl  30.257 

RP  108-95  LAP  -2.86  LOP  313.70  VP  37.468  CAP  3.80  A2P  92.26  TAL  155.65  TAP  27.34  RCA  107.21  APO  149.85  V2  34.783 

RC  108.045  CL  26.16  CP  -4.42  2AL  52.95  ZAP  133.62  ETS  356.58  7AE  137.18  ETE  184.11  7AC  95.50  ETC  166.91  ClP-133.79 

PLANETOCENTRIC  CONIC 

C3  15.885  VHL  3.986  OlA  37.26  RAL  21 .20  RAO  6567.6  VEL  11.716  PTH  2.06  VHP  3.613  OPA  -7.06  RAP  3.13  ECC  J.2614 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

64.70  22  12  53  4046.95  -27.08  175.22  248.99  63.37  232020  3447.0  -30.42  167.34 

115.30  4 14  54  2918.66  -27.07  90.16  248.98  63.35  5 3 53  2318.7  -30.41  82-28 

64.70  22  12  53  4046.95  -27.08  175.22  248.99  63.37  23  20  20  3447.0  -30.42  167.34 

115.30  4 14  54  2918.66  -27.07  90.16  248.98  65.35  5 3 33  2318.7  -30.41  82.28 

64.70  22  12  53  4046.95  -27.08  175.22  248.99  63.37  232020  3447.0  -30.42  167.34 

115.30  4 14  54  2918.66  -27.07  90.16  248.98  63.35  5 3 33  2318.7  -30.41  82.28 

differential  CORRECTIONS  MfO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.1579  TRA  1.7249  TC3-2.9188  BAU  .6199  SCT  4974.3  SCR  450.2  SC3  1131.4  ST  3240.7  SR  437.9  SS  2512.7 

RC^  .3038  RRA  .0602  RC3  .0172  FAU  .11561  RRT  ,7419  RRF  .7212  RTF  .9897  CRT  .9761  CRS  -.9586  CST  -.9976 

FOE  5.2339  FRA  5.2669  FC3-6.1919  BSP  15425  SCB  4994,7  R23  -.0233  R13  .9896  LSA  4120.3  MSA  174.2  SSA  11.0 

BOE  2.1792  8RA  1 ,7260  BC3  2.9189  FSP  -4003  SCI  4985.6  SC2  301.2  THA  3.86  ELI  3268.8  El2  94.4  ALF  7.52 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  GATE  DEC  14  196fl  FLICHT  TIME  190.00  ARRIVAL  DATE  JUN  ZZ  1969 


HELIOCENTRIC  CONIC  DISTANCE  523. 33? 


Rt  147.25 

LAL 

.00 

LOL  82.07 

VL  27.737 

cal  4.76 

ATl  66.39 

HCA 

234.65 

SHA 

126.45 

ECC  .16605 

INC  3.6139 

VI 

30.257 

RP  106.94 

LAP 

-2.95 

LOP  316.66 

VP  37.459 

CAP  4.16 

ATP  92.06 

TAL 

155.03 

TAP 

29.67 

RCA  106.66 

APO  150.03 

V2 

34.764 

RC  110.446 

CL 

25.52 

CP  -4.05 

TAL  52.05 

TAP  136.77 

ETS  356.46 

TAE 

135.29 

ETE 

163.29 

TAC  95.43 

ETC  166.67 

CLP 

-136.92 

PLANETOCENTRIC  CONIC 

C3  16.350 

VHL 

4.044 

DLA  36.97 

RAL  22.35 

RAO  6567.7 

VEL  11.736 

PTH 

2.07 

VHP 

3.776 

DPA  -6.72 

RAP  3.00 

ECC 

1 .2691 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

65.17 

22 

19  54 

4046.36 

-26.66 

174.95 

250.47 

63.40 

23 

27  20 

3446.4 

-30.02 

167.10 

114.63 

4 

17  3 

2932.39 

-26.67 

91.05 

250.47 

63.39 

5 

5 55 

2332.4 

-30.02 

63,20 

65.17 

22 

19  54 

4046.36 

-26.66 

174.95 

250.47 

63.40 

23 

27  20 

3446.4 

-30.02 

167,10 

114.63 

4 

17  3 

2932.39 

-26.67 

91.05 

250.47 

63.39 

5 

5 55 

2532.4 

-30.02 

83.20 

65.17 

22 

19  54 

4046.36 

-26.66 

174.95 

250.47 

63.40 

23 

27  20 

3446.4 

-30.02 

167.10 

114.63 

4 

17  3 

2932.39 

-26.67 

91 .05 

250.47 

63.39 

5 

5 55 

2332.4 

-30.02 

63.20 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TDE  2.2443 

TRA 

1.6630 

TC3-2.9673 

BAU  .6467 

SGT  5196.5  SCR 

436.1  SG3  1039.5 

ST  3334.9 

SR 

427.5 

SS 

2380.6 

ROE  .3011 

RRA 

.0475 

RC3  .0396 

FAU  .10333 

RRT  , 

,6667  RRT 

.6676  RTF 

.9898 

CRT  .9696 

CRS 

-.9504 

CST 

-.9976 

FOE  4.7665 

FRA 

5.0156 

FC3-5.4714 

BSP  16246 

SOB  5216.7  R23  - 

.0229  R13 

.9897 

LSA  4115.9 

MSA 

175.9 

5SA 

11.3 

BOE  2.2644 

BRA 

1.6636 

BC3  2.9676 

FSP  -3696 

SCI  5207.2  SC2 

315.7  THA 

3.32 

ELI  3360.6 

El2 

103.8 

alf 

7.09 

LAUNCH  DATE  DEC  ] 

14  1966 

flight  time  192.00 

ARRIVAL  DATE 

JUN 

24  1969 

HELIOCENTRIC  CONIC 

distance  529. 

404 

RL  147.25 

LAL 

.00 

La  62.07 

VL  27.723 

CAL  4.96 

ATL  66.4] 

HCA  236.01 

SMA 

128,35 

ECC  .17045 

INC 

3.5872 

VI 

30.257 

RP  106.94 

LAP 

-3.04 

LOP  320.03 

VP  37.450 

GAP  4.56 

ATP  91,90 

TAL  154.36 

TAP 

32.37 

RCA  106.47 

APO 

150.23 

V2 

34.786 

RC  112.644 

GL 

24.67 

CP  -3.73 

TAL  51.11 

TAP  139.69 

ETS  356.41 

TAE  133,60 

E7E 

182.64 

TAC  95.60 

ETC 

166.87 

CLP 

-139.84 

PLANETOCENTRIC  CONIC 

C3  16.665 

VHL 

4.109 

DLA  36.67 

RAL  23.54 

RAO  6567.7 

VEL  11.759  PTH  2.06 

VHP 

3.954 

OPA  -6.32 

RAP 

3.09 

ECC 

1.2779 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

65.65 

22 

27  11 

4046,20 

-26.26 

174.70 

252.05 

63.43 

23 

34  38 

3446.2 

'29.61 

166.89 

114.35 

4 

19  13 

2947.32 

-26.25 

92.02 

252.04 

63.42 

5 

8 20 

2347.3 

'29.59 

84.21 

65.65 

22 

27  11 

4046.20 

-26.26 

174.70 

252.05 

63.43 

23 

34  38 

3446.2 

29.61 

166.89 

114.35 

4 

19  13 

2947.32 

-26.25 

92.02 

252.04 

63.42 

5 

8 20 

2347.3 

29,59 

84.21 

65.65 

22 

27  11 

4046.20 

-26,26 

174.70 

252.05 

63.43 

23 

34  38 

3446.2 

'29.61 

166.89 

114.35 

4 

19  13 

2947.32 

-26.25 

92.02 

252.04 

63.42 

5 

8 20 

2347.3 

'29.59 

84.21 

DIFFERENTIAL  CORRECTIONS 

HIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  2.3224 

TRA 

2.0442 

TC3-2.9901 

BAU  .6751 

SOT  5399.4  SCR 

427.9  SC3  1 

954.5 

ST  3410.0 

SR 

420.9 

SS 

2255.4 

ROE  .3016 

RRA 

.0366 

RC3  .d569  FAU  .09375 

RRT  , 

.6560  RRF 

.6171  RTF 

.9897 

CRT  .9628 

CRS 

-.9420 

CST 

-.9976 

FOE  4.5636 

FRA 

4.7614 

FC3-4.6065 

BSP  17001 

see  5416.3  R23  - 

.0217  R13 

.9897 

LSA  4106.1 

MSA 

178.0 

5SA 

11.7 

BOE  2.3419 

BRA 

2.0445 

BC3  2.9906 

FSP  -3412 

SCI  5406.3  SC2 

329.1  THA 

2.91 

ELI  3434.0 

EL2 

112.9 

ALF 

6.79 

LAUNCH  DATE  DEC 

14  1966 

Flight  time  194.00 

ARRIVAL 

, CATE 

JUN 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  535.446 

RL  147.25 

LAL 

.00 

La  82.07 

VL  27.709 

CAL  5.19 

ATL  66.44 

HCA  241.17 

SMA 

128.25 

ECC  .17309 

INC 

3.5623 

VI 

30.257 

RP  106.93 

LAP 

-3.12 

LOP  323.19 

VP  37.442 

GAP  4.95 

ATP  91.72 

TAL  153.67 

TAP 

34.84 

RCA  106.05 

APO 

150.45 

V2 

34.789 

RC  115.239 

CL 

24.20 

CP  -3.44 

TAL  50.14 

TAP  142.41 

ETS  356.36 

TAE  132.08 

ETE 

182.11 

TAC  95.97 

ETC 

166.88 

CLP- 

'142.54 

PLANETOCENTRIC  « 

CONIC 

C3  17.495 

VHL 

4.163 

DLA  36.37 

RAL  24.76 

RAO  6567.7 

VEL  11.765 

PTH  2.08 

VHP 

4.139 

OPA  -5.87 

RAP 

3.39 

ECC 

1 .2879 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

66.15 

22 

34  44 

4046.45 

-25.62 

174.47 

253.72 

63.44 

23 

42  11 

3446.4 

- 

29.16 

166.69 

113.65 

4 

21  24 

2963.46 

-25.80 

93.07 

253.71 

63.42 

5 

10  47 

2363.5 

- 

29.15 

85.29 

66.15 

22 

34  44 

4046.45 

-25.62 

174.47 

253.72 

63.44 

23 

42  11 

3446.4 

- 

29.16 

166.69 

113.65 

4 

21  24 

2963.46 

-25.80 

93.07 

253.71 

63.42 

5 

10  47 

2563.5 

- 

29.15 

85.29 

66.15 

22 

34  44 

4046.45 

-25.62 

174.47 

253.72 

63.44 

23 

42  11 

3446.4 

- 

29.16 

166.69 

113.65 

4 

21  24 

2963.46 

-25.60 

93.07 

253.71 

63.42 

5 

10  47 

2363.5 

- 

29.15 

85.29 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 


TOE 

2.3963 

TRA 

2.2127 

TC3-2.9832 

BAU 

.6979 

SGT 

5583.3 

SCR 

424.4 

SG3 

877.4 

ST 

3472.2 

SR 

417.8 

SS 

2140.4 

ROE 

.3048 

RRA 

.0282  RC3  .0702 

FAU 

.08457 

RRT 

,59T8  RRF 

.5728 

RTF 

.9895 

CRT 

.9559 

CRS 

-.9335 

CST 

-.9976 

FDE 

4.0231 

FRA 

4.5718 

FC3-4.1849 

BSP 

17619 

see 

5599.4 

R23 

-.0199 

R13 

.9895 

LSA 

4096.3 

MSA 

180.5 

SSA 

12,1 

BOE 

2.4156 

BRA 

2.2128 

BC3  2.9841 

FSP 

-3133 

SCI 

5589.0 

SG2 

341.4 

THA 

2.59 

Eli 

3495.1 

EL2 

121  .9 

ALF 

6.57 

LAUNCH 

DATE  DEC  : 

14  1968 

flight 

TIME 

196.00 

arrival 

DATE 

JUN 

28  1969 

HELIOCENTRIC  CONIC  DISTANCE  541.462 

RL  147.25  LAL  .00  LOL  62.07  VL  27.693  CAL  5.42  A7L  66.46  HCA  244.33  SHA  128.14  ECC  .17596  INC  3.5369  VI  30.257 

RP  106.92  LAP  -3.19  LOP  326.36  VP  37.433  CAP  5.34  ATP  91.53  TAL  152.94  TAP  37.26  RCA  105.59  APO  150.69  V2  34.792 

RC  117.630  CL  23.52  CP  -3.19  TAL  49.14  TAP  144.93  ETS  356.32  TA£  130.72  ETE  161 .66  TAC  96.53  ETC  166.91  ClP-145.06 

PLANETOCENTRIC  CONIC 


C3  18.185 

VHL 

4.264 

OLA  36.06 

RAL  26.00 

RAO  6567. 

7 VEL  U.8J4 

PTH  2.09 

VHP  4 . 334 

OPA  -5.38 

RAP  3.87 

ECC 

I .2993 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.67 

22 

42  31 

4047.15 

-25.34 

174.26 

255.46 

63.43 

23  49 

58 

3447.1 

-28.69 

166.52 

115.33 

4 

2?  35 

T980.78 

-25.33 

94.20 

255.45 

63.42 

5 13 

16 

2380.8 

-28.68 

86.46 

66.67 

22 

42  31 

4047.15 

-25.34 

174.26 

255.46 

63.43 

23  49 

58 

3447.1 

'28.69 

166.52 

113.33 

4 

23  35 

Z9eO,lB 

-25.33 

94.20 

255.45 

65.42 

5 13 

16 

2380.8 

-28.68 

86.46 

66.67 

Z2 

42  31 

4047.15 

-25.34 

174 .26 

255.46 

63.43 

23  49 

58 

3447.1 

-28.69 

166.52 

113.33 

4 

23  35 

2980.78 

-25.33 

94.20 

255.45 

63.42 

5 13 

16 

2380.8 

-28.68 

86.46 

differential  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  2.4618 

TRA 

2.3844 

TC3-2.9603 

BAU  ,7200 

SGT 

5746.3  SCR 

423.7  SC3 

806.5 

ST  3515.6 

SR  417.0 

SS 

2029.5 

ROE  .3102 

RRA 

.0212 

RC3  .0790  FAU  .07645 

RRT 

.5538  RRF 

.5349  RTF 

.9893 

CRT  .9490 

CRS  -.9251 

CST 

-.9976 

FDE  3.6927 

FRA 

4.3749 

FC3-3.6395 

BSP  18236 

SOB 

5761.9  R23  - 

.0181  R13 

.9893 

LSA  4076.6 

MSA  183.3 

SSA 

12.4 

BOE  2.4813 

BRA 

2.3845 

BC3  2.9613 

FSP  'ZB90 

SCI 

5751.1  SG2 

352.5  THA 

2.35 

ELI  3537.8 

EL2  130.6 

alf 

6.43 

549 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORiES  ( VOL  4,  1968-69) 


LAt>NCH  CATE  DEC  M 1 

HELIOCENTRIC  CONIC 
Rl  147.25  LAL  .00  LOl  02.07 

RP  100.91  LAP  '3.25  LOP  329.53 

RC  120.015  &L  22.03  CP  -2.97 

planetocentrk  conic 


Flight  time  190.00 
OISTAI^E  547.452 

5.67  A7L  06.40  MCA  247.49  SMA  120.03  ECC 


ARRIVAL  CATE  JUN  30  1969 


VL  27,676  CAL  5.67  A7L  06.40  MCA  247.49  SMA  120.03  ECC  .17912  INC  3.5167  VI  30.257 

VP  37.424  CAP  5,74  A7P  91.35  TAL  152,19  TAP  39.69  RCA  105.10  APO  150.96  V2  34.796 

7AL  40.11  7AP  147.29  ETS  356.29  7AE  129.50  ETE  101.32  7AC  97.26  ETC  166.95  ClP-147.42 


C3  10.965 

VHL 

4.355 

OLA  35.74 

Ral  27.20 

RAO  6567.0  VEL  11.047 

PTH  2.10 

VHP  4, 

,530 

OPA  -4.84 

RAP  4.52 

ECC 

1.3121 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LC3NC  INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.22 

22 

50  35 

4040 .07 

-24.03 

174,05 

257.20 

63.42 

23  50 

3 

3440.1 

-28.19 

166.35 

112.70 

4 

25  40 

2999,35 

-24 .02 

95.41 

257,27 

63.41 

5 15 

40 

2399.6 

-T0.18 

07.72 

67.22 

22 

50  35 

4040 .07 

-24 .03 

174.05 

257.20 

63.42 

23  50 

3 

3448.1 

-28.19 

166.35 

112.70 

4 

25  40 

2999.55 

-24 .02 

95.41 

257.27 

63.41 

5 15 

40 

2399.6 

-28.18 

87.72 

67.22 

22 

50  35 

4040 .07 

-24.03 

174.05 

257.20 

63.42 

23  50 

3 

3448,1 

-28.19 

166,35 

112.70 

4 

25  40 

2999.55 

-24 .02 

95,41 

257.27 

63.41 

5 15 

40 

2399.6 

-28.18 

87.72 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCORACY 

TOE  2.5219 

TRA 

2,5629 

TC3-2.91T2  BAU  .7399 

SCT 

5092.0  SCR 

425.2  SC3 

741 .0 

ST  3545.2 

SR  418.1 

SS 

1925.3 

RDE  .3177 

RRA 

.0160 

RC3  .0045 

FAU  .06090 

RRT 

.5210  RRF 

.5043  RTF 

.9091 

CRT  .9422 

CRS  -.9169 

CST 

-.9976 

FOE  3,3946 

FRA 

4.1954 

FC3-3.1491 

BSP  10797 

see 

5900.1  R23  - 

.0161  R13 

.9090 

LSA  4051.6 

MSA  186.5 

SSA 

12.6 

BOE  2.5419 

BRA 

2.5630 

0C3  2.9104 

FSP  -2667 

SCI 

5097.0  SC2 

362.5  ThA 

2.16 

ELI  3567.1 

EL2  139.2 

ALF 

6.35 

iJlUNCH  DATE  DEC  14  I960 

HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00  LOL  02.07 
RP  100.09  LAP  -3,30  LOP  332.70 


Flight  time  200,00 


arrival  date  JUL  2 1969 


VL  27.659  CAL 
VP  37.416  CAP 


DISTANCE  553,414 

5.94  A7L  06.50  HCA  250.66  SMA  127.91  ECC  .10253  INC  3.4954  Vl  30.257 
6.15  ATP  91.16  TAL  151.41  TAP  42.07  RCA  104.56  APO  151.26  V2  34.800 


RC  122.394  CL  22.12  CP  -2-70  7AL 
PLANETOCENTRIC  CONIC 


47.06  7AP  149.51  ETS  356.26  7AC  120.40  ETE  101,03  7AC  90.14  ETC  167.00  CLP-149.62 


C3  19.042 

VHL  4.454 

DM  35.41 

ral  20.57 

BAO  656T.8 

VEL  11.884 

PTH  2.11 

VHP 

4.751 

OPA  -4.27 

RAP  5.31 

ECC  1 .3265 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  UMC 

INJ  RT  ASC 

INJ  A^TH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.79 

22  50  56 

4049.23 

-24.29 

IT3.8J 

259.17 

€3.40 

24 

6 25 

3449.2 

-27.66 

166.19 

112.21 

4 27  39 

3019,79 

-24,20 

96. T3 

259.17 

63,39 

5 

17  50 

2419.0 

-27.65 

09.07 

67.79 

22  50  56 

4049,23 

-24.29 

173.95 

259.17 

63,40 

24 

6 25 

3449.2 

-27.66 

166.19 

112,21 

4 27  39 

3019.79 

-24.28 

96.73 

259.17 

€5,39 

5 

17  50 

2419.0 

-27.65 

09.07 

67.79 

22  58  56 

4049.23 

-24.29 

173.85 

259.17 

63,40 

24 

6 25 

3449.2 

-27.66 

166.19 

112.21 

4 27  39 

3019.79 

-24,20 

96.73 

259.17 

63.39 

5 

17  50 

2419,0 

-27.65 

09.07 

OR0IT  DETERMINATION  ACCURACY 


TRA  2.7492 

TC3-2.056O 

0AU 

.7579 

SCT  6024.7  SCR 

4^.1 

^3 

603,1 

ST 

3563.3 

SR 

420.6 

SS 

1820.0 

RRA 

.0124 

RC3  .0072  FAU 

.06214 

RRT  .4970  RRF 

.4011 

RTF 

.9007 

CRT 

.9355 

CRS 

-.9091 

CST 

-.9976 

FRA 

4.0324 

fC3'2.7l|4 

BSP 

19309 

see  6039.9  R23 

-.0141 

R13 

,9007 

LSA 

4022.4 

MSA 

190.0 

SSA 

12.0 

BRA 

2.7492  BC3  2.0573 

FSP 

-2463 

SCI  6020.4  SC2 

371.2 

THA 

2.03 

ELI 

3505.0 

EL2 

147.7 

alf 

6.31 

LAUNCH  DATE  DEC  1 4 1960 

HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00  LOL  02.07 
RP  100.00  LAP  '3.34  LOP  335.07 
RC  124.766  CL  21 .40  CP  '2.60 
PLANETOCENTRIC  CONIC  . 

C3  20.020  VHL  4.564  ClA  35.07 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
60.39  2 3 7 34  4050.54 

111.61  4 29  27  3041 .64 

60.39  23  7 34  4050.54 

111.61  4 29  27  3041.64 

60.39  23  7 34  4050.54 

111.61  42927  3041.64 

differential  corrections 
TDE  2.6337  TRA  2-9470  TC3-2.7723 
ROE  .3379  RRA  .0105  RC3  .0077 
FOE  2.0909  FRA  3.0903  FC3'2,3114 
0OE  2.6553  0RA  2.9470  0C3  2.7737 

LAUNCH  DATE  DEC  14  I960 

heliocentric  conic 

RL  147.25  LAL  .00  LOL  02.07 
RP  100.06  LAP  '3.37  LOP  339.04 
RC  127.120  CL  20.60  CP  -2.45 
PLANETOCENTRIC  CONIC 
C3  21.934  VHL  4.603  DLA  34.72 
LNCH  ATMTH  LNCH  TIME  L'l  TIME 
69.02  23  16  20  4052 .(» 

110.90  4 31  4 3065.11 

69.02  23  16  20  4052.00 

110.90  4 31  4 3065.11 

69.02  23  16  20  4052-00 

110.90  4 31  4 3065.11 

differential  CORRECTIONS 
TOE  2.6025  TRA  3,1527  TC3-2.6019 
ROE  ,3500  RRA  .OlOl  PC3  .0050 
FOE  2.6720  FRA  3.7565  FC3-1.9713 
BOE  2,7053  Bf^A  3.1527  BC3  2.6033 


flight  TIME  202.00 
DISTANCE  559.346 

VL  27.641  GAL  6.23  A?L  06.52  HCA  253.02  SMA  127.79 
VP  37.400  CAP  6.56  ATP  90.97  TAL  150.61  TAP  44.43 
7AL  45.99  TAP  151.59  ETS  356.22  T4£  127.42  ETE  100.80 


RAL  29.00 
INJ  LAT 
'23-73 
'23.71 
-23.73 
-23.71 
-23.73 
-23.71 

0AU  . 7723 
FAU  .05561 
BSP  19TD2 
FSP  -2266 


VL  27.623 
VP  37.399 
TAL  44.90 

RAL  31 .20 
INJ  LAT 
-23.13 
-23,11 
-23.13 
-23.11 
-25.13 
-23.11 

6AU  .7060 
FAU  .04994 
BSP  20143 
FSP  -2099 


RAO  6567,0  VEL  11.925  PTH  2.12  VHP  4.975 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
173.64  261.14  63.30  24  15  5 

90.15  261.13  63.37  520  0 

173.64  261.14  63.30  24  15  5 

90.15  261.13  63.37  5 20  0 

173.64  261.14  63.30  24  15  5 

90.15  261.13  63.37  5 20  & 

MO-CO^SE  EXECUTION  ACCURACY 
SOT  6146.0  SCR  432.0  SC3  6^.4 

RRT  .4794  RRF  .4654  RTF  .9003 

see  6162.0  «23  -.0116  R13  .9803 

SCI  6150.3  SC2  370.9  THA  1.94 

Flight  time  204.00 

DISTANCE  565.247 

CAL  6.54  ATL  06.54  HCA  256.99  SMA  127.66 

CAP  6,99  ATP  90.70  TAL  149.79  TAP  46.77 

TAP  153.55  ETS  356.10  TAE  126.54  ETE  180.60 


RAO  6567.9  VEL  11.971  PTH  2.13  VHP  5.209 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
173.43  263.16  63.35  24  24  0 

99.67  263.15  63.34  5 22  9 

173.43  263.16  63.35  24  24  0 

99.67  263.15  63.34  5 22  9 

173.43  263.16  63.35  24  24  0 

99.67  263.15  63.34  5 22  9 

MID-COURSE  €«CUTION  ACCURACY 
SCT  6252.9  SCR  435.9  SC3  581.9 

RRT  .4672  RRF  .4540  RTF  .9079 

see  6260.0  R23  -.0096  RI3  .9079 

SCI  6256,2  SC2  305.2  THA  1.07 


arrival  CATE  JUL  4 1969 


ECC  .18623  INC  3.4750  Vl  30.257 

RCA  103.99  APO  151.59  V2  34.805 

TAC  99.16  ETC  167.05  CuP'151.70 

OPA  -5.66  RAP  6.23  ECC  1.3428 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3450.5  -27.10  166.03 

2441.6  -27.09  90.53 

3450.5  -27.10  166,03 

2441.6  -27.09  90.53 

3450.5  -27.10  166.03 

2441.6  -27.09  90.53 

ORBIT  DETERMINATION  ACCURACY 

ST  3574.8  SR  424.2  SS  1739.7 

CRT  .9291  CRS  -.9016  CST  -.9976 

LSA  3993.5  MSA  193.7  SSA  13.0 

ELI  3596.5  EL2  155.9  AlF  6.30 

arrival  CATE  JUL  6 1969 


ECC  .19023  INC  3.4552  Vl  30.257 

RCA  103.58  APO  151.95  V2  34.811 

TAC  100.29  ETC  167.09  ClP-153.66 

OPA  -3.02  RAP  7.27  ECC  I. 3610 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3452.0  -26.51  165.86 

2465.1  -26.50  92.10 

3452.0  -26.51  165.86 

2465.1  -26.50  92.10 

3452.0  -26.51  165.86 

2465.1  -26.50  92.10 

0R6 IT  DETERMINATION  ACCORACy 

ST  3571.7  SR  420.2  SS  1654.1 

CRT  .9220  CRS  -.0943  CST  -.9976 

LSA  3954.4  MSA  197.7  SSA  13.0 

ELI  3593.6  El2  164.0  ALF  6.33 


550 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  DEC  U 1960  FLIGHT  TIME  20^,00  AffIZIVAL  DATE  JUu  8 1969 

HELIOCENTMIC  CONIC  DISTANCE  571.112 

«L  147.25  LAL  .00  LOl  02.07  VL  27.604  CAL  6.07  A7L  06.56  HCA  260.15  SNA  127.53  ECC  .19457  INC  3.4359  VI  30.257 

RP  100.04  lap  -3.39  LOP  342.21  VP  37,391  CAP  7,43  ATP  90.59  TAL  U0.94  TAP  49.10  PCA  102.72  APO  152.35  V2  34.010 

PC  129.401  CL  19.95  CP  -2.31  TAL  43.01  TAP  155.41  ETS  356.13  TAE  125.74  ETE  100.44  TAC  101.53  ETC  167.13  ClP-155.51 

PLANETOCENTRIC  CONIC 

C3  23.177  VHL  4.014  OLA  34.36  PAL  32.52  PAD  6567,9  VEL  12.023  PTH  2.15  VHP  5.454  OPA  -2.35  PAP  0.40  ECC  1.3014 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  PT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.60 

23  25  39 

4053.52 

-22.50 

173.21 

265.25 

63.32 

24  33 

13 

3493.9 

-29.09 

169.60 

110.32 

4 32  26 

3090.34 

-22.40 

101.31 

265.24 

63.31 

5 23 

96 

2490.3 

-25.00 

95,70 

69.60 

23  25  39 

4053.52 

-22.50 

173.21 

265.25 

65.32 

24  33 

13 

3493.9 

-25.09 

165.60 

110.32 

4 32  26 

3090.34 

-22.40 

101.31 

265.24 

63.31 

5 23 

96 

2490.3 

-25.00 

93.70 

69.60 

23  25  39 

4053.52 

-22.50 

173.21 

265.25 

63.32 

24  33 

13 

3493.9 

-25.09 

165.60 

110.32 

4 32  26 

3090.34 

-22.40 

101.31 

265.24 

63.31 

5 23 

96 

2490.3 

-29.00 

93.70 

differential  COPPECTIONS 

MIO-CDUPSC  EXECUTION.  ACCUPACV 

ORBIT  determination  ACCUPACV 

TOE  2.7291 

TPA  3,3605 

TC3-2.5709  0AU  ,7994 

SCT  6347.9  SCP 

440.0  SC3 

537.9 

ST  3960.9 

9P  432.9 

SS 

1574.5 

PDE  .3634 

PPA  .0112  PC3  .0025  FAU  .04473 

PPT 

.4603  PPF 

.4496  PTT 

.9079 

CRT  .9166 

CPS  -.0073 

CST 

-.9976 

FOE  2.4760 

FPA  3.6360 

FC3-1 .6707  09P  20535 

see  6363.1  P23 

-.0079  PI3 

.9079 

LSA  3911.9 

MSA  201 .0 

SSA 

13.1 

eoe  2.7532 

OPA  3.3605 

0C3  2.5790 

rSP  -1944 

SCI 

6351.1  SG2 

99C7.4  TMA 

1.03 

ELI  3902.6 

EL2  171.0 

alf 

6.37 

Launch  date  OCC  14  i960  flight  time  206.00  APPIVAL  date  JUL  lO  1969 

HELIOCENTPIC  CONIC  DISTANCE  576.940 

PL  J47.29  LAL  .00  LOL  02.07  VL  27.504  CAL  7.25  ATt  66.50  HCA  263.32  SNA  127.40  ECC  .19927  INC  3.4170  V]  30.257 

PP  100.02  LAP  -3.39  LOP  345.30  VP  37.304  CAP  7.09  ATP  90.40  TAL  140.00  TAP  51.41  PCA  102.01  APO  152.79  V2  34.025 

PC  131.023  CL  19.21  CP  -2.10  TAt  42.70  TAP  157.17  ETS  356.06  TAC  125.02  ETE  100.32  TAC  102.06  ETC  167,17  ClP-157.27 

PLANE TOCENTPIC  CONIC 


C3  24.971 

4.997 

OLA  33.90  PAL  33.04 

PAD  6960.0 

VEL  12.001 

PTH  2.16 

MNP  9.7JI 

OPA 

-1.66 

PAP 

9.63 

ECC 

1.4044 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  PT  ASC 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIH 

INJ  2 LAT 

INJ 

2 LONG 

70.30 

23 

39  0 

4099.01 

-21 .03 

172.96 

267.39 

63.29 

24  42  43 

3499.0 

'29.24 

169.40 

109.62 

4 

33  90 

3117.47 

-21 .02 

103.06 

267.30 

63.20 

9 29  20 

2917.9 

'29.23 

95.90 

70.30 

23 

39  0 

4095.01 

-21 .03 

172,96 

267.39 

63.29 

24  42  43 

3499.0 

'29.24 

169.40 

109.62 

4 

33  30 

3117,47 

-21 .02 

103.06 

267.30 

63.20 

9 29  ^ 

2917.9 

-25.23 

99.90 

110.00 

9 

4 9 

3024.19 

-24.90 

97.19 

260.70 

69.30 

9 94  29 

2424.2 

-27.60 

09.40 

110.00 

4 

7 40 

3196.20 

-19.21 

107.74 

269.91 

61.17 

9 0 97 

2996.5 

'22.90 

100.95 

OIFFEPCNTIAL  COPPECTIONS 

MID-COUPSC  EXECUTION  ACCUPACV 

0P6IT  DETERMINATION  ACCUPACV 

TOC  2.7739 

TPA 

3.9969 

TC3-2.4637  0AU  .0097 

SCT  6433.0  SCP 

443.9  SC3  497.9 

ST 

3942.3 

SP 

436.7 

SS 

1500.4 

PDE  .3770 

PPA 

.0139  PC3  .0700  FAU  .03992 

PPT 

.4901  PPF 

.4409  RTF  . 

.9071 

CRT 

.9106 

CPS 

-.0006 

CST 

-.9977 

fOC  2.9003 

FPA 

3.9204 

FC3-J .4069 

0SP  20094 

ace  644<.3  m - 

.0096  P13 

.9071 

LSA 

3066.2  MSA 

206.0 

SSA 

13.1 

BDC  2.7999 

0PA 

3.9969  0C3  2.4649  F9P  -1003 

act  UM.e  aci 

394.3  THA 

1.02 

ELI 

3564.6 

EL2 

179.4 

alf 

6.42 

LAUNCH  DATE  DEC  U 1960  FLIGHT  TIME  210.00  ARRIVAL  DATE  JUL  12  1969 

MELICKENTRIC  CONIC  DISTANCE  502.727 

RL  147.25  LAL  .00  LOL  02.07  VL  27.564  CAL  7,61  ATL  06.60  HCA  266.49  SMA  127.07  ECC  .20435  INC  3.3902  VI  30.257 

RP  100.79  LAP  -3.39  LOP  340.56  VP  37.376  CAP  0.36  ATP  90.21  TAL  147.21  TAP  53.71  RCA  101  .26  APO  153.27  V0  34.033 

RC  134.153  CL  10.47  CP  -2.07  TAL  41,59  TAP  150.06  ETS  355.97  TAE  124.37  ETE  100.22  TAC  104.27  ETC  167,19  ClP-158.96 

PLAfCTOCENTRIC  CONIC 


C9  26.130 

VHL 

5.113 

OLA  33.99 

PAL  39.16 

PAD  6960. 

1 VEL  12.146 

PTH  2.10 

VHP  5, 

900 

OPA  -.94 

PAP  10.93 

ECC  1.4302 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  PT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71  .12 

23 

44  57 

4096.34 

-21.14 

172.69 

269.90 

63.27 

24  52 

33 

3456.3 

-24.55 

165.26 

108.00 

4 

34  13 

3146.64 

-21,13 

104.95 

269.57 

63.25 

9 26 

40 

2946.6 

-24.94 

97,52 

71 .12 

23 

44  57 

4096.34 

-21.14 

172.69 

269.90 

63.27 

24  92 

33 

3456.3 

-24.55 

165,26 

100.00 

4 

34  13 

3146.64 

-21.13 

104,99 

269.97 

63.25 

5 26 

40 

2546.6 

-24.54 

97.52 

110.00 

5 

29  10 

2970.90 

-29.76 

94.24 

271 .93 

66.71 

6 10 

40 

2370.5 

-20,60 

06.20 

110.00 

3 

53  6 

3272.47 

-16,69 

112.16 

267.00 

59.70 

4 47 

39 

2672.5 

-20.55 

105.21 

differential  corrections 

MIO-COUPSE  EXECUTION  ACCUPACV 

ORBIT  DETERMINATION  ACCUPACV 

TOE  2.0175 

TRA 

3.0304 

TC3-2.3399  BAU  .0101 

SCT 

6900.7  SCP 

447.4  SC3 

461.4 

ST  3917.0 

SP  440.6 

SS  1431.0 

ROE  ,3931 

RRA 

.0101 

PC3  .0726  FAU  .03949 

PPT 

.4999  PPF 

.4922  RTF 

.9067 

CRT  .9046 

CPS  -.0741 

CST  -.9977 

FOE  2.1414 

FRA 

3.4320 

FC3-I.I796  BSP  21221 

SC6  6924.0  P23  - 

.0037  PI  3 

.9067 

LSA  3017.7 

MSA  210.2 

SSA  13,0 

0OC  2.0440 

BRA 

3.0309 

BC3  2.3410  F3P  -1674 

SCI 

6911.9  SC2 

397.1  THA 

1.02 

ELI  3540.4 

CL2  106.6 

ALF  6.40 

LAUNCH  DATE  DEC  14  1960  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUL  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  560.460 

RL  147.25  LAL  .00  LOL  02.07  VL  27.544  CAL  0.02  ATL  06.62  HCA  269.66  SNA  127.13  ECC  .20905  INC  3.3797  VI  30.257 

RP  100.77  LAP  -3.30  LOP  351  .73  VP  37.369  CAP  0.05  ATP  90,02  TAL  146.33  TAP  56,00  PCA  100.45  APO  153.01  V2  34.041 

RC  136.471  CL  17.72  OP  -1.97  TAL  40.49  TAP  160.47  ETS  355.05  TAE  123,77  ETE  100.14  TAC  105.76  ETC  167.20  CuP-160. 57 

PLANE  TOCENTPIC  CONIC 


C3  27.901 

VHL 

5.202 

OLA  33.19  pal  36.47  PAD  6960. 

i VCL  12.210 

PTH  2.20 

WP 

6. 

264 

OPA  -.20 

RAP 

12.31 

ECC 

I .4592 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  Pt  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

71  .91 

23 

99  4 

4097.90 

-20.41 

172.39 

2T| .02 

63.24 

29 

2 

42 

3457.5 

23.04 

165.00 

100.09 

4 

34  33 

3177.91 

-20.40 

106.90 

271 .01 

63.23 

5 

27 

30 

2577.9 

'29.02 

99.59 

71  .91 

23 

99  4 

4097.90 

-20.41 

172.39 

271 .02 

63.24 

29 

2 

42 

3457.5 

'23.04 

165.00 

100,09 

4 

34  33 

3177.91 

-20.40 

106.90 

271 ,01 

63.23 

9 

27 

30 

2977.9 

'23.02 

99.59 

110.00 

9 

40  27 

2991  J37 

-26.49 

92.44 

274.09 

67.99 

6 

37 

30 

2391.1 

'29.29 

04.37 

110.00 

3 

44  16 

3332.33 

-14.96 

119.99 

260.42 

90.73 

4 

59 

40 

2732.3 

10.60 

100.76 

JIFFEPENTIAL  COPPECTIONS 

MID- 

COURSE  eiCCUTIGN  ACCUPACV 

ORBIT  DETERMINATION  ACCUPACV 

TDC  2.0634 

TPA 

4,0900 

TC3-2.2037  BAU  .0224 

SCT  6979.1  SCP 

490.7  SC3 

420.6 

ST  3491 .6 

SP 

444.1 

SS 

1369.9 

POE  .4094 

PPA 

.0241 

PC3  .0660 

FAU  .03126 

PPT 

.4697  RflF 

.4995  RTF 

.9063 

CRT  .0989 

CRS 

-.0600 

CST 

-.9970 

FOE  2.0009 

FPA 

3.3490 

FC3  -.9699  BSP  21434 

SCB  6994.9  P23  - 

.0017  PI 3 

.9069 

LSA  3770.0 

MSA 

214.2 

SSA 

13.0 

aOE  2.0929 

BRA 

4.0901 

BC3  2.2040 

FSP  -1940 

SCI 

6902.4  SC2 

390.6  THA 

1.03 

ELI  3514.4 

EL2 

193.3 

alf 

6.54 

55J 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


mumch  date  oec  u i9ee 

HELIOCENTRIC  CONIC 
RL  147. Z5  LAL  *00  LOL  02.07 

RP  108.74  LAP  -5.36  LOP  354.91 

RC  138.775  CL  16.97  CP  -1.88 

PLANETOCENTRIC  CONIC 
C3  29.887  VHL  5.467  OLA  32.79 


Plight  time  214.00 


arrival  date  JUL  16  1969 


distance  594.157 

VL  27.523  CAL  8.47  A7L  86.64  HCA  272.83  SMA  126.99  ECC  .21581  INC  3.3611  VI  30.257 

VP  37.362  CAP  9.36  ATP  89.83  TAL  145.45  TAP  58,28  RCA  99.50  APO  154.40  V2  34.850 

7AL  39.38  TAP  162.02  trs  355. TO  TAE  123.23  ETE  180.08  TAC  107.31  ETC  167.20  ClP-162.12 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

72.74 

0 9 29 

4O5S.20 

107,26 

4 34  24 

3211.50 

72.74 

0 9 29 

4098.28 

107.26 

4 34  24 

3211 .90 

no.oo 

6 5 S8 

2931.70 

110.00 

3 37  43 

3386.07 

differential 

CORRECTIONS 

RAL  57.77 

RAO  65M.2 

VEL  12.299 

PTH  2.22 

VHP  6.563 

OPA  .55 

RAP  13.75 

ECC  1 .4919 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  T LONG 

-19.66 

172.04 

274.10 

63.22 

I 17  7 

5458.3 

-23.09 

1 64 . 70 

-19.64 

109.16 

274.10 

63.21 

5 27  55 

2611.5 

-23.08 

101 .82 

-19.66 

172.04 

274.10 

63.22 

1 17  7 

3458.3 

-23.09 

164.70 

-19.64 

109.16 

274.10 

63.21 

9 27  55 

2611.5 

-23.08 

101 .82 

-26.98 

91.19 

277.70 

68.17 

6 54  10 

2331. T 

-29.70 

83.01 

-12.64 

118.93 

269.99 

57.97 

4 34  11 

2786.1 

-16.78 

111.87 

MID-COURSC  ECCUTXON  AC^ACV 


ORBIT  determination  ACCURACV 


TOE  2.9054  TRA  4.3697  TC3-2.P6T| 
ROC  .4262  RRA  .0317  RC3  .0606 
fO€  1.87D9  ERA  3.2720  PCS  -.7973 
60C  2.9565  BRA  4*3698  0C3  2.0680 

LAUNCH  DATE  DEC  14  1968 


HELIOCENTRIC  CONK 
RL  147.25  LAL  .00  LOL  82.07  ^ 

RP  108.71  LAP  -3,32  LOP  358.09  VP 

RC  141,067  CL  16.23  CP  -1.80  7AL 


BAU 

.8263 

set  6637.3  acp 

45S.S  SC3 

398.2 

ST 

3456.5 

SR 

446.8 

55  1310.6 

FAU 

.02752 

RRf  .4738  IMF 

,4687  RTF 

.9859 

CRT 

.8931 

CRS 

'.8620 

CST  -.9978 

BSP 

21713 

see  6652.8  823 

-.0002  R13 

.9659 

LSA 

3717.1 

MSA 

218.2 

SSA  12.9 

FSP 

-1441 

set  6640.8  S62 

399,0  THA 

1.86 

ELI 

3479.5 

EL2 

199.7 

ALF  6.61 

FLICNT  TINE  216.00 

> 

1 

DATE 

JUL  18  1969 

DISTANCE  599.789 

27.502  CAL  8.94  ATt  86.W  HCA  276.01  SNA  126.85  ECC  .22228  INC  3.3424  VI  30.257 

37,353  9,90  ATP  89.65  TAL  144.56  TAP  60.57  RCA  65  APO  155.05  V2  34.860 

38,29  TAP  163.52  ET9  355.50  TAE  IK. 72  £TE  180,03  TAC  108.91  ETC  167.18  ClP-163.62 

OPA  1.31  RAP  15.24  ECC  1.5288 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3458.4  -22.31  164.33 

2647.7  -22.50  104.21 

3458.4  -22.31  164.33 

2647.7  -22.30  104.21 

2317.4  -29.99  82.00 

2836.7  -15.02  114.74 

ORBIT  DETERMINATION  ACCURACV 
ST  3417.4  SR  448.7  SS  1255.9 

CRT  .8873  CRS  -.8561  CST  -.9979 

LSA  3661. 7 MSA  221.8  SSA  12.7 

ELI  3440.6  El2  205.5  AuF  6.67 


C3  32.129 

VHL  5.668 

OLA  32.37  »AL  39.04 

RAO  6568. 

3 VEL  12.390 

PTH  2.24 

VHP  6.87S 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

1 INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

73.63 

0 20  23 

4058.44 

-18,87 

1 71.63 

276.43 

63.20 

1 28 

1 

106.37 

4 33  41 

3247.68 

-18.86 

111.51 

276.42 

63.20 

5 27 

49 

73.63 

0 20  23 

4058.44 

-18.87 

171 .63 

276.43 

63.^ 

1 28 

1 

106.37 

4 33  41 

3247.68 

-18.86 

111.51 

276.42 

63.20 

5 27 

49 

no.oo 

6 20  40 

2917.39 

-27.34 

90.19 

280.54 

68.63 

7 9 

18 

110.00 

3 32  34 

5436.72 

-10.80 

121 .29 

271 .67 

97.37 

4 29 

91 

DIFFERENTIAL  CORRECTIONS 

NIO'COURSe  EXECUTION  ACCURACV 

roe  2.9476 

TRA  4.6985 

TC3-1.9263  BAU  .8277 

SCT  6687.8  SCR 

459.3  SC3  : 

570.5 

ROE  .4436  RRA  .0409  RC3  .0542  FAU  .02407 

RRT 

.4844  RRF 

.4803  RTF 

.9856 

FOE  1.7536  fra  3,2041 

FC3  -.6485 

B8P  21961 

see  6703.2  R23 

.0013  R13 

.9856 

BOE  2.9808 

SNA  4.6587 

8C3  1.9271 

FSP  -1342 

SCI 

6691.4  SC2 

390.1  THA 

1.90 

LAUNCH  DATE  DEC  14  I960 

HELIOCENTRIC  CONIC 
RL  147.25  LAL  .00  LOL 

RP  108.68  LAP  -3.28  LOP 

RC  143.344  CL  15.48  CP 

PLANETOCENTRIC  CONIC 
C3  34.665  VHL  5.888  OLA 

LNCH  TIHE  L-I 
0 31  45 


82.07 

1.27 

-1.73 


VL 

VP 

TAL 


Flight  time  218.00 
DISTANCE  605.355 

27.481  CAL  9.46  ATL  86.68  HCA  279.18  SMA  126.71 

37.349  CAP  10.47  ATP  89.47  TAL  143.67  TAP  62.86 

37.21  TAP  164.97  ETS  355.25  TAE  122*25  ETE  180.00 


arrival  date  JUL  20  1969 


ECC  .22930  INC  3.3234  Vi  30.257 
RCA  97.65  APO  155.76  V2  34.870 
TAC  110.56  ETC  167.14  ClP-165.07 


LNCH  ATMTH 
74.58 
105.42 
74.58 
105.42 
110.00 
no.oo 


32  19 

31  45 

32  19 
35  0 
28  15 


31.93 

time 

4057.73 

3286.71 

4057.73 

3286.71 

2906.78 

5485.65 


RAL  40.30  RAO  6568.4  VEL  12.491  PTH  2.26  VHP  7,214  OPA  2.09  RAP  16.79  ECC  1.5705 


INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-18.05 

171.15 

278.79 

63.20 

1 39  23 

5457.7 

-21.50 

165.89 

-18.04 

114.05 

278.78 

63.19 

5 27  6 

2686.7 

-21.49 

106.80 

-18.05 

171.15 

278.79 

63.20 

1 39  23 

3457,7 

-21.50 

163.89 

-18.04 

114.05 

278.78 

63.19 

5 27  6 

2686.7 

'21 .49 

106.80 

-27,60 

89.40 

283.37 

68.98 

7 23  27 

2306.8 

-30.20 

01  .25 

-8.99 

123.93 

273.42 

56.88 

4 26  20 

2885.6 

-13.29 

117.47 

MID-COURSE  EXECUTION  ACCURACY 


ROE 

FOE 


.4616  RRA 


TC3-1 .7818 

BAU 

.8261 

SCT  6731.3  SCR 

4S6.7  ses 

345.1 

ST 

3375.6  SR 

449.6 

RC3  .0480 

FAU 

.02084 

ART  .4972  RRF 

.4958  RTF 

.9854 

CRT 

.8816  CRS 

-.8505 

FC3  -.5205 

BSP 

22180 

see  6746.7  R23 

.0025  R13 

.9854 

LSA 

3605.5  MSA 

225.1 

6C3  1.7825 

FSP 

-1250 

SCI  6735.1  S(^ 

396.0  THA 

1.94 

ELI 

3598.8  El2 

210.7 

LAUNCH  DATE  DEC  14  I960 


HELIOCENTRIC  CONIC 


RL 

147.25 

LAL 

.00 

La 

82.07  VL 

27.459 

RP 

108.65 

LAP 

-3.23 

LOP 

4.45  ^ 

37,343 

RC 

145.608 

CL 

14.74 

CP 

-1.66  TAL 

36.14 

PLANETOCENTRIC  CONIC 

C3 

37.543 

VHL 

6.127 

OLA 

31.49  RAL 

4J.53 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TI>C  INJ  LAT 

Flight  time  220.00 

DISTANCE  610.847 
10.0J  ATL  86.70  HCA  282.36  SMA  126.57 
11,06  ATP  89.29  TAL  142.80  TAP  65.16 


CAL 

CAP  

TAP  166.38  ETS  354.92  TAE  121.81  ETE  179.99 
RAO  6568.5  VEL  12.606  PW  2.29  VHP  7.570  OPA 


ORBIT  determination  ACCURACY 

1205.8 


12.5 

6.7^ 


arrival  date  JUL  22  1969 


ECC  .23693  INC  3.3042  VI  30.257 
RCA  96.58  APO  156.55  V2  34.880 
TAC  112.25  ETC  167.08  ClP-166.48 


2,87  RAP  18.37  ECC  1 .6179 


75.61  0 43  40  4055.90  -17.21 

104.39  4 30  12  3328.82  -17.19 

75.61  0 43  40  405i^90  -17.21 

104.39  4 30  12  3328.82  -17.19 

110.00  6 48  32  2899.11  -27.79 

110.00  3 24  30  3533.61  -7.19 

differential  CORRECTIONS 
TOE  3.0398  TRA  5,2999  TC3-1.63I3  BAU  .8190 

ROE  .4802  RRA  .0680  RC3  .0422  FAU  .01770 

FOE  1 .5955  fra  3.0970  FC3  -.4081  0^  22278 

BOE  3.0774  BRA  5.3003  BC3  1.6319  FSP  -1159 


INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

170.96 

281.18 

63.21 

1 91  16 

3455.9 

-20.66 

163.35 

116.80 

281.17 

63.20 

9 29  41 

2728.8 

-20.65 

109.59 

170.96 

281.18 

63.21 

1 91  16 

3455.9 

-20.66 

163.35 

116.80 

281.17 

63.20 

9 29  41 

2728.8 

-20.65 

109.59 

88.96 

286.21 

69.24 

.7  36  51 

2299.1 

-30.35 

80.70 

126.48 

275.24 

96.49 

4 23  24 

2933.6 

-11.55 

120.10 

MIO-OOURSE  EXECUTION  ACCURACY 
SCT  6771.7  SCR  457.6  SC5  322.1 

RRT  .5122  RRF  .5096  RTF  .9852 

see  6787.1  R23  .0037  R13  .9852 

SCI  6775.8  SC2  592.8  TH A 1.99 


ST  3335.2  SR  449.5  SS  1161,5 
CRT  .8761  CRS  -.8454  CST  -.9901 
LSA  3552.8  MSA  227.8  SSA  12.4 
ELI  3358.5  El2  215.2  ALF  6.76 


552 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


launch  OATt  OCC  19 


HELIOCCNTIIIC  CQNIC 
tft  147. ?9  LAL  .00  LOL  93.09 

NP  107.49  LAP  Z.59  LOP 

RC  73.459  CL  4.09  CP  .91 

PLANCTOCCNTfflC  CONIC 
C3  939.907  VHL  19.444  OlA  10.97  9AL 


flight  tine  70.00 
OISTANCe  139.961 

VL  17,€04  CAL  21.49  A7l  96.91  MCA  43.90  SNA  99.90 

VP  31.993  CAP  -44.11  ATP  97.93  TAL  170.93  TAP  913.79 

TAl  64.65  TAP  30.54  £T5  190.30  TAE  139.65  ETE  199.01 


15.99  «A0  6971.4  VEl  19.969  PTH  3.09  VHP  95.933 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


9 94  9 

20  10  99 
6 90  99 
91  96  16 
9 11  41 
99  99  3 


L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

3106.57 

-27.16 

104.19 

ZB2-07 

61.73 

6 15  55 

5055.59 

23.61 

993.31 

271.56 

74.20 

21  34  41 

2626.49 

-96.66 

63.60 

262.35 

61.64 

7 36  5 

4610.90 

95.44 

904.61 

27)  .Oi 

73.75 

22  46  27 

2573.94 

-33.37 

65.36 

2B3.0^ 

62.10 

6 54  35 

4636.21 

99.60 

190.06 

269.57 

72.41 

23  39  19 

ARRIVAL  CATE  FE6  23  1969 


ICC  .71903  INC  3.7919  VI  50.259 
RCA  25.60  APO  152.90  V9  35.956 
TAC  71.67  ETC  164.69  ClP  30.54 

OPA  -11.65  RAP  339.60  ECC  4.9959 
PO  CST  TIM  INJ  9 LAT  INJ  2 LONG 


9506.6 

4495.6 
9996.5 

4210.9 

1973.9 

4036.9 


-96.04 
21 .41 
-99.66 
99.97 
-34.10 
27.10 


95.56 
915.46 
75.09 
196.66 
56.90 
161 .90 


TC3 

-.1132 

BAU 

.3643 

RC3 

-.0154 

FAU 

.01242 

FC3 

-.0451 

BSP 

2230 

0C3 

.1142 

FSP 

-59 

OlfFERENTIAL  CORRECTIONS 


rX  .3609  FRA 


launch  date  XC  19  1966 

HELIXENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  63.09 

RP  107.46  LAP  2.71  LOP  129.47 

RC  71.326  CL  4.36  CP  .93 

PlANETXENTRIC  CONIC 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFEXNTIAL  CORRECTIONS 


VL  16.319 
VP  31.662 
TAL  63.44 


MIO-COURSE  E)«ECUTION  ACCURACY 
9CT  630.1  SCR  449.9  SC3  97.9 

RRT  -.0119  RRT  .0060  RTF  -.6326 

see  944.0  R93  .0025  R13  .6326 

SCI  630.9  SC2  449.9  THA  179.90 

flight  TIME  72.00 

DISTANCE  141.676 

CAL  20.94  ATt  66.99  HCA  46.44  SNA  90.46 

CAP  -42.06  ATP  67.42  TAL  169.71  TAP  216.15 

TAP  99.01  ETS  160.49  TAE  136.96  ETE  169.54 


ORBIT  OETERHINATION  ACCURACY 


ST 

345.4 

SR 

409.4 

SS 

337.5 

CRT 

.7011 

CRS 

.7663 

CST 

.9901 

LSA 

591.9 

MSA 

994.5 

SSA 

13.6 

Eli 

495.5 

El9 

203.5 

alF 

51  .65 

arrival 

DATE 

FEB 

95  1969 

ECC 

.66456 

INC 

3.7466 

VI 

30.959 

RCA 

26.53 

APO 

152.36 

V9 

35.959 

TAC 

73.52 

ETC 

164.65 

CLP 

99.00 

VML  14.745 

OLA  11.75 

RM.  t».53  RAO  C571 .2 

VEL  16.405 

PTH  3.04 

VNf>  24. 2H 

LNCH  TIPC 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

5 21  43 

3119.36 

-27.05 

105.04 

262.43 

61.29 

6 13  43 

20  20  56 

5016.31 

23.06 

220.66 

27) .43 

73.09 

21  44  34 

6 49  2 

2637.76 

-26.75 

64.62 

262.72 

61.43 

T 36  19 

21  36  20 

4773.11 

24.69 

202.25 

270.66 

72.60 

22  55  54 

6 10  45 

2562.05 

-33.29 

65.90 

263.51 

61.74 

0 53  4? 

22  31  6 

4601 .61 

99.06 

167.63 

269.27 

71.15 

23  47  40 

TC3 

-.1202  BAU 

,3529 

RC3 

-.0)72  FAU 

.01256 

FC3 

-.0500  BSP 

2365 

BC3 

.1214  rsp 

-65 

HIO-COURX  EXECUTION  ACCURACY 
SCr  669.5  SCR  494.4  9C3  30.3 


OPA  -11.01  RAP  341.92  ECC  4.5783 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2519.4  -27.98  96.49 

4416.3  20.52  219.92 

2257.8  -29.63  75.93 

4173.1  29.08  194.42 

1962.0  -34.07  56.63 

4001.6  26.21  179.61 

ORBIT  DETERHINATION  ACCURACY 


RRT  -.0094  RRF 
see  961.1  R93 
901  669.9  SC2 


.0060  RTF  -.6921 
.0024  R13  .6521 
494.4  THA  179.61 


ST 

363.0 

SR 

414.3 

55 

353.9 

CRT 

.6997 

CRS 

.7872 

CST 

.9896 

LSA 

612.2 

MSA 

930.6 

SSA 

14.0 

ELI 

500.7 

El2 

911 .9 

alf 

10.36 

LAUNCH  DATE  DEC  15  1966 


flight  TIME  74.00 


ARRIVAL  DATE  FE8  97  1969 


HCLIXENTRIC  CONIC 


RL 

147.93  LAL 

.00 

RP 

107.48  LAP 

9.83 

RC 

69.941  CL 

4.71 

PLANETXENTRIC  i 

CONIC 

DISTANCE  147.599 

.00  LOL  03.09  VL  18.966  OAL  19.65  ATL  66.99  HCA  49.69  SNA  99.02  ECC  .65753  INC  3.7063  VI  30.959 

VP  32.054  GAP  -40.16  ATP  67.60  TAL  166.69  TAP  216.59  RCA  3l.5l  APO  152.53  V2  35.259 

TAl  62.99  TAP  97,50  ETS  160.66  TAE  139.36  ETE  190.10  TAC  75.20  ETC  165.06  ClP  97.49 


.54 


C3  198.313 

VML  14.089 

OLA  19.59 

RAL  17.50 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

5 19  6 

3131.34 

-96.99 

90.00 

20  31  18 

4976.48 

99.94 

lX.OO 

6 46  53 

9648 .94 

-96.64 

100.00 

91  46  19 

4734 .61 

93.69 

110.00 

6 9 36 

9569.97 

-33.99 

110.00 

99  39  56 

4566.55 

96.96 

DIFFERENTIAL 

CORRECTIONS 

RAO  6571.1  VEL  17.676  PTH  3,00  VHP  23.311 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  -10.34  RAP  342.66  ECC  4,2637 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


105.69 

216.04 

65.36 

199.66 

66.53 

165.91 


969.66 

971 .99 

969.99 
970.63 
263.61 

966.99 


60.66 


6 11  17 


72.01  21  54  14 

61.04  7 34  21 

71.46  93  5 7 

61 .42  6 52  AB 

69.92  23  56  2 


9531 .3 

4376.5 
9946.9 

4134.6 

1969.3 
3966.5 


-97.91 

19.56 

-29.56 

91.14 

-34.05 

25.27 


97.56 
210.36 
76.70 
191 .97 
57.39 
177.32 


ORBIT  determination  ACCURACY 


TX  -.7404  TRA-1,6751  TC3  -.1273  0AU  ,5413 

RX-1.0192  RRA  .4519  RC3  -.0193  FAU  .01271 

FOE  .3694  FRA  .7372  FC3  -.0555  BSP  2467 

BX  1.9596  BRA  1.9266  BC3  ,1967  FSP  -72 

LAUNCH  DATE  DEC  15  1966 


HElIXENTRIC  CONIC 


RL 

147.93 

LAL 

.00 

RP 

107.40 

LAP 

9.93 

RC 

67.164 

GL 

5.07 

PLANETXENTRIC  CONIC 

C3 

160.964 

VHL 

13.459 

LNCH  ATMTH 

LNCH  TIME 

90.00 

5 

16  15 

90.00 

20 

41  96 

00  LX  63,09  VL 
135,97  VP 
.56  TAL 


19.614  CAL 
32.427  CAP 
61 .20  TAP 


SCT  911.1  SCR 

430.7  SC3  32.0 

ST 

361.9 

SR 

418.5 

SS 

369.3 

RRT  -.0066  RRF 

.0037  RTF  -.6707 

CRT 

.6969 

CRS 

.7889 

CST 

.9695 

see  1090.0  R23 

.0024  RI3  .6707 

LSA 

633.4 

MSA 

936.5 

SSA 

14.9 

SCI  911.1  SC9 

430.6  THA  179.74 

ELI 

522.6 

EL2 

916.7 

alf 

48.74 

flight  time 

76.00 

ARRIVAL 

DATE 

MAR 

1 1969 

DISTANCE  153.601 

10.79  ATL  06.33  HCA  52.94  SMA  93.59  ECC 

.63102 

INC 

3.6695 

VI 

30.959 

-36.33  ATP  67.79  TAL  166.10  TAP  221 .04 

RCA 

34.53 

APO 

159.65 

V9 

35.956 

26.01  ETS  160.09  TAC  139.90  ETC  190.69 

TAC 

76.90 

ETC 

165.96 

CLP 

96.01 

100.00  6 44  31 

100.00  91  55  51 

110.00  6 6 20 

110.00  22  46  32 

DIFFERENTIAL  CORRECTIONS 
TX  -.7402  TRA-1.6616  TC3  -.1339 

RX  -.9023  RRA  .4290  RC3  -.0215 

FOE  .4043  FRA  .7626  FC3  -.0617 

BOE  1.9300  BRA  1.9301  BC3  .1356 


OLA  13.97  RAL  16.41 

RAO  6570.9 

VEL  17.366 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3149.55 

-26.60 

106.69 

202.01 

4936.05 

21.37 

215.40 

270.95 

9057.69 

-20.53 

06.07 

263.13 

4695.95 

23.03 

197.12 

270.32 

2595.62 

-33.15 

67.02 

203.99 

4530.90 

27.41 

102.00 

260.51 

2.96  VHP  22.401  OPA  -9.66  RAP  344.51  ECC  3.9789 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  9 LONG 

60.50 

6 0 37 

2542.6 

-97.64 

98.18 

70.97 

22  3 42 

4336.1 

16.56 

907.84 

60.69 

7 32  9 

2257.9 

-29.59 

77.41 

70.39 

23  14  7 

4096.0 

90.14 

189.51 

01.14 

0 51  35 

1995.6 

-34.09 

57.89 

60.73 

24  4 3 

3931  .0 

24.97 

175.04 

BAU  .3260 
FAU  .01290 
BSP  2674 
FSP  -79 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  952.9  SCR  462.9  SC3  35.5 

RRT  -.0044  RRT  .0011  RTF  -.6667 

see  1056.7  R23  .0026  R13  .666? 

SCI  952.5  SC2  462.2  THA  179.64 


ORBIT  DETERHINATION  ACCURACY 


ST 

400.7 

SR 

499.9 

SS 

385.7 

CRT 

.6977 

CRS 

.7893 

CST 

.9699 

LSA 

654.6 

MSA 

941.9 

SSA 

14.4 

ELI 

536.4 

El9 

295.9 

ALF 

47.14 

553 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69  > 


UUNCH  DATE  DEC  15  196a  FuIO(T  TIME  78,00  ARRIVAL  CATE  MAR  3 J969 


HELIOCENTRIC  CONIC  DISTANCE  159.699 


RL  147.23 

lal 

,00 

La  63 .09 

VL  20,200 

CAL  17.97 

ATL  66.36 

HCA 

56.19 

SMA 

95.16 

ECC  .60514 

INC 

3.6357 

VI 

30.259 

RP  107.46 

LAP 

3,02 

LOP  139.22 

VP  '32.764 

CAP  -36.59 

ATP  87.97 

TAL 

167.32 

TAP 

223.51 

RCA  37.57 

APO 

152.74 

V2 

35.257 

RC  65.159 

Cl 

5.44 

CP  .56 

TAL  60.16 

tap  24.54 

ETS  161.12 

TAE 

140.53 

ETE 

191.33 

TAC  78.62 

ETC 

165.45 

CLP 

24.53 

PLANETOCENTRIC  CONIC 

C3  165.204 

VHL 

12.653 

OLA  14.02  RAL  19.26 

RAO  6570.6 

VEL  16.927 

PTM 

2.92 

VHP 

21,521 

0P4  -8.97 

RAP 

346.16 

ECC 

3.7188 

LNCH  A7MTN 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONO 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

13  9 

3153.04 

-26.66 

107.43 

262.62 

60.15 

6 

5 42 

2553.0 

'27.77 

98.93 

90.00 

20 

51  24 

4695.00 

20,43 

212.75 

270.62 

69.96 

22 

12  59 

4295.0 

17.52 

205.29 

100.00 

6 

41  55 

2666.76 

-26.43 

66.71 

263.16 

60.36 

7 

29  42 

2266.6 

'29.47 

78.06 

100.00 

22 

5 19 

4656.51 

^.10 

194.56 

269.96 

69.35 

25 

22  55 

4056.5 

19.09 

187.05 

110.00 

8 

6 49 

2601.14 

-33.09 

67.44 

264 .06 

60.90 

6 

50  10 

2001.1 

'34.00 

58.31 

110.00 

22 

56  54 

4494.90 

26.49 

160.39 

266.06 

67.57 

24 

11  49 

3694.9 

25,22 

172.77 

differential  corrections  MiO-CqURSE  execution  a ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7432 

TRA- 1.6905 

TC3 

-.1409  BAU 

.3157 

SCT 

99f.r  sa 

465.1  aC3 

36.4 

ST 

421.6 

SR 

425.2 

SS 

402.7 

ROE 

-.9456 

RRA  .4063  RC3 

-.0236  FAU 

.01310 

RRT 

-.OOtJT  AAF 

-.0020  ffrr 

-.7056 

CRT 

.6976 

CRS 

.7906 

CST 

.9669 

FOE 

.4200 

FRA  .7693 

FC3 

-.0666  BSP 

2799 

see 

tiao.8  «3 

.0027  PI  3 

.7056 

LSA 

677.9 

MSA 

246.9 

S5A 

14.6 

eoE 

1.2027 

BRA  1.9337 

0C3 

.1429  FSP 

-66 

SCI 

99T.7  se 

465.1  THA 

179.96 

ELI 

551.7 

EL2 

232.8 

ALF 

45.35 

MUNCH 

DATE  DEC  15  1966 

flight  tihe 

60.00 

ARRIVAL 

DATE 

MAR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  165.67a 


RL  147.23 

LAL 

,00 

La  63.09  VL  20.746 

CAL  17.16  4Tt  66.40  Ha 

59.43 

SMA  96.71 

ECC  .57993 

INC 

3.6044 

VI 

30.259 

RP  107.49 

LAP 

3.10 

LOP  142.47 

VP  33.122 

CAP  -34.94 

ATP  66.17 

TAL 

166.56 

TAP  226.00 

RCA  40.63 

APO 

152,80 

V2 

35.254 

i 

RC  63.173 

CL 

5.62 

CP  .60 

59.18  ZAP  23.09  ETS  181.36 

TAE 

141.27 

ETE  1^.02 

TAC  80.55 

ETC 

165.62 

CLP 

23.08 

Planetocentric  conic 

1 

C3  150.672 

VHL 

12.283 

DLA  14.75 

RAL  20.06  RAO  6570.6 

VEL  16.499 

PTH 

2.67 

VHP  20.671 

OPA  -8.26 

RAP 

347.83 

ECC 

3.4830 

= 

LNCH  ATMTH 

LNCH  TIME 

L-I  tine 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

9 49 

3162.65 

-26.56 

108.13 

262.72 

79.62 

6 2 31 

2562.9 

'27.70 

99.64 

= 

90.00 

21 

1 11 

4655.26 

19.44 

2t0,S0 

270.25 

69.00 

22  22  4 

4253.3 

16.41 

202.73 

- 

100.00 

6 

39  6 

2674.91 

-26.34 

67.30 

263.07 

60.07 

7 27  1 

2274.9 

29.42 

78.66 

100.00 

22 

14  35 

4626.46 

21.12 

191.99 

269.55 

66.34 

23  31  31 

4016.5 

17.99 

164.59 

110.00 

0 

5 5 

2605.64 

-33.04 

67.60 

264.00 

60.70 

6 46  31 

2005.8 

•33.97 

56.66 

110.00 

23 

5 5 

4456.29 

25.52 

177.99 

267.55 

66.45 

24  19  23 

3658.3 

22.11 

170.50 

OirrERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7436 

TRA- 

'1.6956 

TC3 

-.1472  BAU 

.3016 

SOT  1042.7  SCR 

467.2 

SC3 

41.6 

ST 

442.4  SR 

427.7 

55 

420.2 

- 

ROE 

-.9091 

RRA 

.3637 

RC3 

-.0264  FAU 

.01333 

RRT  .0027  RRf 

-.0055 

RTF 

-.7224 

CRT 

.6972  CRS 

.7920 

CST 

.9666 

- 

FOE 

.4361 

FRA 

.6160 

FC3 

-.0^65  BSP 

2992 

see  1142.6  R23 

-.0031 

R13 

-.7224 

LSA 

701 .2  MSA 

251  .5 

SSA 

14.8 

BOC 

1.1746 

BRA 

1.9342 

BC3 

.1495  FSP 

-95 

SCI  1042. 7 SC2 

467.2 

THA 

.09 

ELI 

566.9  EL2 

239.3 

alf 

43.61 

- 

LAUNCH 

DATE 

DEC 

15  1966 

Flight  time 

62.00 

ARRIVAL 

CATE 

MAR 

7 1969 

= 

heliocentric  conic  DISTANCE  17?. 154 

RL  147.23  LAL  .00  LOL  63.09  VL  21,282  CAL  16.4?  A7L  66.4?  HCA  62.66  SMA  96.26  ECC  .55545  INC  3.5752  VJ  30.259 

RP  r07.50  LAP  3.18  LOP  145.72  VP  33.443  CAP  -53.36  A7P  66.56  TAL  165.63  TAP  226.51  RCA  43.66  APO  152.83  v?  35.251 

RC  61.231  CL  6.22  CP  .62  7AL  58.27  ZAP  21.65  £TS  181.63  7AE  142.14  ETE  192.76  7AC  82.09  ETC  165.76  ClP  21.64 

planetocentric  conic 


C3  137.834 

VHL 

n . 740 

OLA  15.47 

RAl  20.64 

RAO  6570.5  VEL  16.099 

PTH  2.63 

VHP  19.649 

DPA  -7.53 

RAP 

349.50 

ECC 

3.2684 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

6 12 

3172.04 

-26.45 

106.76  262.50 

79.51 

5 59 

4 

2572  .0 

■27.63 

100.31 

90.00 

21 

10  48 

4610.67 

16.36 

207.45  269.62 

66.07 

22  30 

59 

4210.9 

15.25 

200.16 

z 

100.00 

6 

36  1 

2662.37 

-26.25 

87.64  262.67 

79.60 

7 24 

4 

2262.4 

29.37 

79.21 

100.00 

22 

23  40 

4575. T8 

20.07 

169.42  269.09 

67,37 

23  39 

56 

3975.6 

16.83 

182.12 

110.00 

6 

3 9 

2609.76 

-33,00 

66.09  263.63 

60.52 

6 46 

36 

2009.6 

'33.95 

58.99 

- 

110.00 

23 

13  2 

4421  .13 

24.49 

175.60  267.00 

65.37 

24  26 

43 

3621 .1 

20.96 

168.23 

5IFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.7473 

TRA' 

■1.9025 

TC3  -.1536 

BAU  .2664 

SCT  1091.6  SCR 

466.6  $03 

45.0 

ST  465.5 

SR 

429.5 

SS 

438.4 

ROE  -.8728 

RRA 

.3613 

RC3  -.0291 

FAU  .01359 

RRT  .0074  RRF  - 

.0096  RTF  - 

.7361 

CRT  .6976 

CRS 

.7937 

CST 

.9684 

FOE  .4531 

FRA 

.6456 

FC3  -.0653 

BSP  3129 

sea  1167.9  R23  - 

.0030  R13  - 

.7381 

LSA  726.5 

MSA 

255.5 

SSA 

15.0 

BOE  1.1490 

BRA 

1.9365 

0C3  .1565 

FSP  -104 

SCI  1091.6  SG2 

466.6  THA 

.22 

ELI  583.9 

El2 

245.2 

alf 

41.71 

MUMCH  DATE  DEC  15  1966  FLIGHT  TIME  64.00  ARRIVAL  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  176.459 

RL  147.23  LAL  ,00  La  63,09  VL  21.743  CAL  15.69  A7L  66.45  Ha  65.93  SNA  99.76  ECC  .53175  INC  3.5476  VI  30.259 

RP  107.51  LAP  3.24  LOP  146.96  VP  33.747  CAP  -31.65  ATP  66.55  TAL  165.12  TAP  231 .05  RCA  46.72  APO  152.64  V2  35.246 

RC  59.336  CL  6.63  CP  .65  7AL  57. 4J  TAP  20,22  ETS  161.93  7AC  143.12  ETE  193.57  7AC  83.65  ETC  165.93  CLP  20.21 

Planetocentric  conic 

C3  125.966  VML  11,223  DlA  16. J6  RAL  21.54  RAO  6570.3  VEL  J5.726  PTM  2.79  VHP  19.054  OPA  -6.79  RAP  351.17  ECC  3.0731 


LNCH  ATMTH 

LNCH  time 

L-1  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 

2 16 

3160.66 

-26.34 

109.39 

262.17 

79,22 

5 55 

19 

2580.7 

■27.57 

100.93 

90,00 

21 

20  17 

4767.73 

17.26 

204.76 

269.34 

67,20 

22  39 

45 

4167.7 

14.03 

197.56 

100.00 

6 

32  41 

2669.20 

-26.17 

66.33 

262.56 

79.55 

7 20 

51 

2289,2 

29,32 

79.72 

100,00 

22 

32  35 

4534.44 

16.97 

166.64 

266.56 

66.46 

23  46 

10 

3934,4 

15.62 

179.65 

110.00 

a 

0 56 

2612.96 

-32.96 

66.34 

263.54 

60.36 

6 44 

31 

2013.0 

- 

33.94 

59.23 

110.00 

23 

20  47 

4363.43 

23.40 

173.22 

266.40 

64.34 

24  33 

51 

3763.4 

19.75 

165.98 

differential  CORRECTIONS 

HIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7469 

TRA' 

'1 .9056 

TC3  -.1593  BAU  .2737 

SCT 

1140.2  SCR 

469.2  SC3 

46.7 

ST  466.5 

SR 

430.6 

SS 

457.2 

ROE  -.6366 

RRA 

.3392  RC3  -.0520  FAU  .01369 

RRT 

.0120  RRF 

-.0141  RTF  - 

.7533 

CRT  .6964 

CRS 

.7956 

CST 

.9662 

FOE  .4706 

FRA 

.6717  FC3  -.0954 

BSP  3326 

see 

1233.0  R23 

-.0033  R13  - 

.7533 

LSA  752.2  MSA 

256.9 

SSA 

15. 1 

BOE  1.1230 

BRA 

1.9356 

BC3  .1623  FSP  -115 

SCI 

1140.3  SC2 

469.2  THA 

,34 

ELI  601.1 

EL2 

250,5 

ALF 

39.67 

554 


II II  .yiiiiiiiiiiiiyii 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1960-69) 


tAUNCH  CATC  DEC  15  1966 


flight  time  66,00 


ARRIVAL  DATE  MAR  II  1969 


HELIOCENTRIC  CONIC 
RL  147,23  LAL  .00  LOt  63.09 

RP  107.52  LAP  5.29  LOP  152. e3 

RC  57.501  GL  7.05  GP  .66 

planetocentric  conic 


DISTANCE  164.646 

VL  22.192  gal  14.99  A/L  66.46  HCA  69.17  SMA  101.29 

VP  34.034  GAP  -30.40  ATP  66.75  TAL  164.43  TAP  233.61 

7AL  56.61  TAP  16.61  ETS  162.26  7AC  144.23  dC  194.45 


C3  115.159 

VHL  10 

.751 

DLA  16.66 

RAL  22.16 

RAO  6570.2 

lnch  atmth 

LNCH  ' 

TIME 

L'l  TIME 

INJ  UT 

INJ  LONG 

90.00 

4 56 

7 

3166.64 

-26.24 

109.96 

90.00 

21  29 

36 

4723.66 

16.09 

202.06 

100.00 

6 29 

5 

2695.46 

-26.09 

66.76 

1C».00 

22  4] 

21 

4492.45 

17.61 

164.27 

110.00 

7 56 

34 

2615.50 

-32.93 

66.53 

110.00 

23  26 

21 

4345.19 

22.25 

170.64 

INJ  RT  ASC 
261.73 
266.62 

262.13 
266.02 

263.14 
265.76 


PTH  2.75  VHP  16.265 
INJ  ATMTN  INJ  TIME 


ECC 

.50665 

INC 

3.5214 

VI 

30.259 

RCA 

49 

.75 

APO 

152 

.63 

V2 

35.243 

TAC 

85 

.61 

ETC 

166 

.06 

CLP 

16,79 

OPA 

'6 

.04 

RAP 

352 

.65 

ECC 

2.6952 

PO  CST 

TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

76.95 

66.36 

79.33 

65.59 

60.27 

63.35 


5 51  15 

22  46  22 
7 17  20 

23  56  13 

6 42  9 

24  40  46 


2566.6 

4123.9 

2295.5 

3692.5 

2015.5 
3745.2 


'27.50 

12.76 

'29.27 

14.36 

'33.92 

16.49 


101  .52 
194.99 
60.16 
1 77 . 1 7 
59.43 
163.72 


differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACY 


TOE  -.7509 

TRA'l .9074 

TC3 

-.1643 

BAU 

.2566 

SOT 

1190.7  SOR 

469.1  S03 

52.6 

ST 

512.6 

SR 

431 .1 

ss 

476.7 

ROE  -.6013 

RRA 

.3173 

RC3 

-.0351 

FAU 

.01422 

RRT 

.0172  RRF 

-.0193  RTF 

-.7676 

CRT 

.6995 

CRS 

.7977 

CST 

.9679 

FOE  .4694 

FRA 

.9005 

FC3 

-.1069 

BSP 

3529 

see 

1279.6  R23 

-.0036  R13 

-.7676 

LSA 

779.2 

MSA 

261  .7 

SSA 

15.2 

BCE  1.0961 

BRA  1.9336 

BC3 

.1660 

FSP 

'J26 

SOI 

1190. 7 S02 

469.0  THA 

.46 

ELI 

619.3 

EL2 

255.0 

ALF 

36.01 

LAUNCH  DATE  DEC  15  1966 


flight  time  66.00 


ARRIVAL  DATE  MAR  13  1969 


RL  147.23 

LAL  .00 

LOL  63.09 

VL  22.613 

GAL  14.32 

ATL  66.90 

HCA  72,42 

SMA  102.77 

ECC  .46677 

INC  3.4963 

VI 

30.259 

RP  107,54 

LAP  3.33 

LOP  195.46 

VP  34.304 

GAP  -29.02 

ATP  66.94 

TAL  163.78 

TAP  236.20 

RCA  52 . 74 

APO  152.79 

V2 

35.236 

RC  55.726  OL  7.46 

PLANETOCENTRIC  CONIC 

OP  .71 

TAL  59.67 

TAP  17.40 

ETS  162.64 

TAE  149.46 

ETE  195.42 

TAC  67.59 

ETC  166.16 

CLP 

17.36 

C3  105.317 

VHL  10.262 

OLA  17.97  RAL  22.77 

RAO  6970.0 

VFL  19.099 

PTH  2.7J 

VHP  17.941 

OPA  '5.27 

RAP  354.53 

ECC 

2.7332 

lnch  atmth 

LNCH  TIKE 

L-I  TIKE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 53  36 

3196.61 

-26.14 

110.91 

261.16 

76.70 

5 46  93 

2596.6 

-27.43 

102.06 

90.00 

21  36  51 

4679.23 

14.69 

199.39 

266.29 

69.61 

22  56  50 

4079-2 

11.44 

192.37 

100.00 

6 25  11 

2901.26 

-26.02 

69.19 

261.99 

79.12 

7 13  32 

2301.3 

-29.23 

60.60 

100.00 

22  49  57 

4449.60 

16.99 

161.69 

267.42 

64.77 

24  4 7 

3649.6 

13.05 

174.66 

110.00 

7 55  95 

2617.40 

-32.91 

66.67 

262.63 

60.19 

6 39  32 

2017.4 

-33.91 

59.56 

110.00 

23  35  43 

4306.43 

21 .09 

166.46 

269.06 

62.42 

24  47  29 

3706.4 

17.19 

161  .46 

differential  CORRECTIONS 

MID'COURSC  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  4CCURACV 

TOE  -.7531 

TRA'l .9076 

TC3  -.1665 

BAU  .2432 

SOT  1242.6  SOR  466.2  S03 

57.2 

ST  937.6 

SR  430.9 

SS 

497.0 

ROE  -.7662 

RRA  .2999 

RC3  -.0363 

FAU  .01460 

RRT 

.0231  RRF  - 

.0291  RTF 

.7616 

CRT  .7010 

CRS  .6000 

CST 

.9677 

FOE  .5090 

FRA  .9303 

FC3  -.1200 

BSP  3737 

SC6  1326.0  R23  - 

.0040  R13 

.7616 

LSA  607.5 

MSA  263.6 

SSA 

15.4 

BDE  1.0744 

BRA  1.9304 

6C3  .1726 

FSP  -139 

SOI  1242.6  S02  466.0  THA 

.56 

ELI  636.7 

EL2  256.7 

ALF 

36.16 

LAUNCH  DATE  DEC  1 5 1966 


Flight  time  90.00 


arrival  date  mar  15  1969 


HELIOCENTRIC  CONIC 

RL  147.23  LAL  -00  LOL  63.09  VL  23.008 

RP  107.56  LAP  3.36  LOP  156.72  VP  34.559 

RC  54.021  GL  7.93  OP  .74  TAl  55.19 

PLANETOCENTRIC  CONIC 


C3  96.352 

VHL  9.616 

OLA  16.26 

RAL  23.31 

RAO  6569.9 

LNCH  ATMTH 

LNCH  TIKE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 46  46 

3204 .06 

-26.04 

111.03 

90.00 

21  47  56 

4633.63 

13.56 

196.66 

100.00 

6 20  59 

2906.64 

-27.95 

69.96 

100.00 

22  56  29 

4406.50 

15.31 

179.10 

110.00 

7 53  0 

2616.74 

-32.90 

66.77 

110.00 

23  42  53 

4267.17 

19.79 

166.12 

DIFFERENTIAL  CORRECTIONS 


DISTANCE  197.797 
CAL  13.67  A7L  66.53  HCA 
GAP  '27,69  ATP  69.14  TAL 
TAP  16.00  ETS  163.08  7AE 


INJ  RT  ASC 
260.52 
267.64 
260.94 
266.77 
262.00 
264.36 

MID-COURSE  EXECUTION  ACCURACV 


75.66 

SMA 

104.22 

ECC  .46553 

INC  3.4721 

VI 

30.299 

163.16 

TAP 

236.62 

RCA  55.70 

APO  152.74 

V2 

35.232 

146.66 

ETE 

196.50 

TAC  69.16 

ETC  166.26 

CLP 

15.98 

2.67 

VHP 

16.620 

OPA  '4 . 50 

RAP  356.20 

ECC 

2.5857 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.45 

5 

42  9 

2604.1 

-27.37 

102.61 

64.90 

23 

5 11 

4033.6 

10.06 

169,74 

76.93 

7 

9 26 

2306.6 

-29 . 1 9 

61  .00 

64.01 

24 

11  51 

3606.5 

11.70 

172.16 

60.13 

6 

36  39 

2016.7 

-33.91 

59.66 

61 .54 

24 

54  0 

3667.2 

15.64 

159.23 

ORBIT  DETERMINATION  ACCURACY 


TDE  -.7596 

TRA-I .9063 

TC3 

-.1717  BAU  .2276 

SOT 

1296.6  SOR  466.5  S03 

62.0 

ST 

564.2 

SR 

430.1 

SS 

516.2 

ROE  -.7316 

RRA 

.2749 

RC3 

-.0417  FAU  .01501 

RRT 

.0290  RRF  -.031$  RTF 

-.7946 

CRT 

.7032 

CRS 

.6027 

CST 

.9676 

FOE  . 5299 

FRA 

.9611 

FC3 

-.1349  BSP  3992 

SOB 

1376.0  R23  -.0044  Rl3 

-.7946 

LSA 

637.3 

MSA 

265.3 

SSA 

15.5 

BDE  1.0519 

BRA  1.9260 

BC3 

-1767  FSP  -192 

SOI 

1296.7  S02  466.3  THA 

.71 

ELI 

659.4 

EL2 

261  .6 

ALF 

34.33 

LAUNCH  DATE  DEC  15  1966 


flight  time  92.00 


ARRIVAL  DATE  MAR  17  1969 


HELIOCENTRIC  CONIC 

RL  147.23  LAL  .00  LOL  63.09  VL  23.376 
RP  107.56  LAP  3.36  LOP  161.97  VP  34.799 
RC  52.393  CL  6.39  GP  .76  TAL  54.57 
PLANETOCENTRIC  CONIC 


DISTANCE  204.346 

GAL  13.05  ATL  66.55  HCA  76.90  SMA  105.64  ECC  .44515  INC  3.4466  VI 

CAP  -26.41  ATP  69.34  TAL  162.56  TAP  241.47  RCA  56.61  APO  152.66  ^2 

TAP  14.61  ETS  163.56  TA£  146.36  ETE  197.71  TAC 


30-259 
35.226 

90.94  ETC  166.36  CLP  14.59 


C3  66.169 

VHL 

9.391 

OLA  16.93 

RAL  23.79 

RAO  6569.7  VEL  14.475 

PTH  2.63 

VHP  16. 

,123 

OPA  -3.71 

RAP 

357.66 

ECC  2.4514 

lnch  atmth 

LNCH  TIKE 

L-I  time 

INJ  UT 

INJ  LONO  INJ  RT  AS^ 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ  2 LONG 

90.00 

4 

43  33 

3211.36 

-29.94 

111.54  279.79 

70.22 

5 37 

4 

2611.4 

' 

27.30 

103.14 

90.00 

21 

56  99 

4567.67 

12.21 

193.96  266.99 

64.25 

23  13 

27 

3967.7 

6.64 

167.10 

100.00 

6 

16  29 

2911.70 

-27.66 

69.94  260.20 

76.75 

7 5 

0 

2311 .7 

' 

29,15 

61.37 

100-00 

23 

6 45 

4362.56 

13.99 

176.52  266.09 

63.91 

24  19 

27 

3762.6 

10.29 

169.67 

110.00 

7 

49  51 

2619.56 

-32.69 

66.64  261.26 

60.10 

6 33 

30 

2019.6 

■33.90 

59.75 

110.00 

23 

49  92 

4227.44 

16.46 

163.76  263.60 

60.72 

25  0 

19 

3627.4 

14.44 

157.00 

DIFFERENTIAL  CORRECTIONS 

MID-OOORSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.7615 

TRA-J .9056 

TC3  -.1751 

BAU  .2132 

SOT  1394.7  SOR 

464.1  SC9 

67.2 

ST  593.3 

SR 

426.5 

SS  540.7 

ROE  -.6977 

RRA 

.2543  RC3  -.0493 

FAU  .01946 

RRT  .0963  RRF  - 

.0392  RTF  -, 

.6069 

CRT  .7067 

CRS 

.6057 

CST  .9676 

FDE  .5526 

FRA 

.9934 

FC3  -.1516  BSP  4107 

see  1432.0  R23  - 

.0042  RJ9  - 

.6069 

LSA  670-1 

MSA 

265.9 

SSA  15.6 

BDE  1.0328 

BRA 

1.9227 

BC3  .1609 

FSP  -167 

SCI  1354.6  S02 

463.7  THA 

.65 

ELI  662.6 

EL2 

263.5 

ALF  32.45 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  0£C  15  I960 


aiCHT  TIME  94.00 


ARRIVAL  CATE  MAR  19  1969 


HELIOCENTRIC  CCWIC 


RL 

147.23 

LAL 

.00 

LOL 

RP 

107.60 

LAP 

3.39 

LOP 

RC 

50.552 

Cl 

5.56 

CP 

Planetocentric  conic 

C3 

50.754 

VHL 

5.966 

OLA 

*52 


LNCH  A7MTN  LNCH  TIME  L- I TIME 


DISTANCE  210.935 

VL  23.721  OAL  12.46  A7l  56.57  MCA  52.14  SMA  107.02  CCC  .42562  INC  3.4256  VI  30.259 

VP  35.025  CAP  '25.19  A7P  89.53  TAL  162.01  TAP  244.15  RCA  61.47  APO  152.57  V2  35.219 

7AL  54.01  2AP  13.22  ETS  154.19  2AE  150.05  ETE  199.05  7AC  92-72  ETC  166.42  CLP  13.19 


4 37  55  3215.57 

22  5 56  4540,73 


6 11  35  2916.54 

23  14  57  4315.00 

7 46  25  2620.01 

0 0 35  4157.29 


90.00 
90.00 
100  .CK3 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS  

TOE  -.7653  TRA-1.9013  TC3  -.1762 

ROE  -.6645  RRA  .2343  RC3  -.0459 

FOE  .5765  fra  1 .0267  FC3  -.l7l2 

eOE  1.0135  BRA  1.9157  BC3  .1825 

LAUNCH  DATE  DEC  15  1968 

HELIOCENTRIC  CONIC 
Rl  147.23  LAL  .00  LOL  53.09 

RP  107.62  LAP  3.39  LOP  165.47 

ffC  49.405  CL  9.34  OP  .56 

planetocentric  conic 
C3  73.954  VHL  5.601  OLA  20.25 


RAL  24.21 

INJ  LAT 

-25.53 

10.50 

-27.51 

12.61 

-32.55 

17.13 

BAU  .1974 
FAU  .01597 
BSP  4322 
FSP  -153 


RAO  6569.6  VEL  14.216  PTH  2.59  VHP  15.445 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


OPA  -2.92  RAP  359.55  ECC  2.3290 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


112.04  275.59  77.95  5 3l  37 

191.23  266.30  63.67  23  21  36 

90,25  279.35  75.55  7 0 15 

173.92  265.37  62.67  24  26  55 

65.57  250.45  50.05  5 30  5 

161.46  262.51  59.96  1 10  23 

MIO-COURSC  execution  ACCURACV 
SOT  1412.2  SOR  460.5  SC3  72.9 
RRT  ,0469  RRP  -.0476  RTF  -.5155 
see  1455.4  R23  -.0046  R13  -.5155 
SOI  1412.3  502  460.2  THA  .95 

FlICHT  TIiC  96.00 


2615.6 

3940.7 
2316.5 

3715.0 

2020.0 

3557.3 


-27.23 
7.15 
-29 . 1 1 
5.05 
-33.90 
13.01 


105.65 
154.42 
51  .72 
167.15 
59.78 
154.77 


ORBIT  determination  ACCURACY 


DISTANCE  217.567 
VL  24.043  OAL  11.55  A7t  56.60  HCA 

VP  35.236  OAP  -24,01  A2P  59.73  TAL 

?AL  53,51  2AP  11.53  £T5  154.93  2AE 


RAL 


LNCN  ATMTH 

LNCH  TIME 

L-I  TIME 

If(J  UT 

INJ  LONC 

90.00 

4 

32  0 

3225.52 

-25.73 

112.55 

90.00 

22 

14  49 

4495.04 

9.35 

155.48 

100.00 

6 

6 27 

2921.25 

-27,75 

90.62 

100.00 

23 

23  3 

4272.55 

11.18 

171.33 

110.00 

7 

42  45 

2620.06 

-32.55 

68.87 

110.00 

0 

7 J2 

4146.75 

15.74 

159.14 

24.57  RAO  6569.4  VEL  13.976  PTH  2.55  VHP  14.795 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ST 

€22.3 

SR 

426.3 

3S~ 

564.2 

CRT 

.7101 

CRS 

.5091 

CST 

.9576 

LSA 

903.5 

MSA 

265.9 

SSA 

15.8 

ELI 

706.4 

EL2 

264.4 

alf 

30.70 

arrival 

DATE 

MAR 

21  1969 

ECC 

.40694 

INC 

3.4030 

VI 

30.259 

RCA 

64.27 

APO 

152.46 

V2 

35.211 

7AC 

94.50 

ETC 

166.47 

CLP 

11.80 

OPA 

-2.13 

RAP 

1 .22 

ECC 

2.2176 

PO  CST  TIM 

INJ 

Z LAT 

INJ 

2 LONG 

277.93 

265,55 

275.40 

264.62 

279.53 

261.99 


77.75 

63.15 

75.42 

62.10 

50.05 

59.26 


5 25  46 

23  29  42 

6 55  5 

24  34  16 
5 26  23 
1 16  19 


2625.5 

3593.0 
2321 .2 

3672.5 

2020.1 

3546.5 


-27.16 

5.67 

-29.07 

7.36 

-33.90 

11.54 


104.17 
151 .73 
62.06 
164.62 
59.79 
152.55 


differential  corrections 
TOE  -.7695  TRA-1.5945  TC3  -.1757  5AU  .1514 

ROE  -.6319  RRA  .2147  RC3  -.0526  FAU  .01654 

FOE  .6023  FRA  1.0614  FC3  -.1936  5SP  4544 

BOE  .9955  BRA  1.9069  BC3  .1534  FSP  -201 


LAUNCH  DATE  DEC  15  1965 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1471.1  SCR  456.5  SC3  79.2 
RRT  .0566  RRF  -.0570  RTF  -.5300 
see  1540.4  R23  -.0050  R13  -.5300 
SOI  1471.3  SC2  456.0  THA  1.11 

FLIGHT  TIME  95.00 


ORBIT  DETERMINATION  ACCURACr 


ST 

652.5  SR 

423.4 

SS 

588-8 

CRT 

.7143  CRS 

.8127 

CST 

.9876 

LSA 

938.7  MSA 

265.0 

SSA 

15.9 

ELI 

731 .6  El2 

264.3 

ALF 

29.02 

ARRIVAL 

DATE 

HAR 

23  1969 

HELIOCENTRIC  CONIC 


RL 

147.23 

LAL 

.00 

RP 

107.65 

LAP 

3.38 

RC 

48 .064 

CL 

9.84 

pla>ctocentric  I 

CONIC 

.00  LOL  83,09 


.91 


C3  67,822 

VHL 

8 

.235 

DLA  20.90 

RAL  24.88 

RAO  6569.3 

LNCH  ATMTH 

LNCH 

riHE 

L-r  time 

INJ  LAT 

INJ  LONC 

90.00 

4 

25 

36 

3233.27 

-25.62 

113.07 

90.00 

22 

23 

40 

4444.59 

7.85 

155.71 

100.00 

6 

0 

55 

2925.94 

-27.69 

90.95 

100.00 

23 

3! 

3 

4227.14 

9.72 

165.73 

no.oo 

7 

38 

44 

2619.88 

-32.88 

65.56 

110.00 

0 

13 

38 

4105.97 

14.30 

156.55 

DISTANCE  224.229 
VL  24.344  CAL  n.33  A7L  86.62  HCA 
vP  35.434  CAP  -22.58  A2P  89.92  TAl 
7al  53.07  TAP  10.44  ETS  185.86  TA£ 


INJ  RT  ASC 
276.87 

264.83 
277.37 

263.83 
275.52 
261.14 


88.62 

SMA  109.67 

ECC  .38911 

INC 

3.3806 

VI  50.259 

161 .00 

TAP  249.62 

RCA  67.00 

APO 

152.34 

V2  35.202 

153.80 

ETE  202.52 

TAC  96.27 

ETC 

166.50 

CLP  10.40 

2.51 

VHP  14.163 

OPA  -1.32 

RAP 

2.87 

ECC  2.1162 

1 ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

77.51 

5 19  29 

2633.3 

■27.09 

104.71 

62.71 

23  37  45 

3544.6 

4.13 

179.01 

75.25 

6 49  40 

5355.9 

■29.02 

82.41 

61.59 

24  41  30 

3627.1 

5.85 

162.08 

50.05 

8 22  24 

2019.9 

'33.90 

59.77 

55.62 

1 22  4 

3506.0 

10.04 

150.34 

differential  CORRECTIONS 
TDE  -.7742  TRA- 1.5564  TC3  -.1735 
ROE  -.6002  «?A  .1957  RC3  -.0564 

FOE  .6301  fra  1.0977  FC3  -.2192 

BOE  .9796  BRA  1.5965  BC3  .1524 

LAUNCH  DATE  DEC  15  1965 

heliocentric  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  107.65  LAP  3.36  LOP  174.95 

RC  46.539  CL  10.35  CP  .96 

Planetocentric  conic 
C3  62.215  VHL  7.855  OLA  21.54 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 

90.00  4 15  46  3241.04 

90.00  22  32  30  4395.35 

100.00  5 55  0 2930.72 

100.00  23  35  57  4150.94 

110.00  7 34  29  2619.49 

no. 00  0 19  53  4064.93 

differential  CORRECTIONS 
TOE  -.7794  TRA-1.5762  TC3  -.1692 

ROE  -.5694  RRA  .1773  RC^-.060l 

FOE  .6602  FRA  1.1360  FC3  -.2459 

BOE  .9653  BRA  1.5546  BC3  .1795 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACV 


BAU 

.1654 

SCT  1931. 4 SCA 

451.9 

SC3 

86.0 

ST 

684.0 

SR 

419.9 

SS 

614.8 

FAU 

.01718 

RRT  .0679  RHF  - 

.0675 

RTF  -, 

.8406 

CRT 

.7191 

CRS 

.8167 

CST 

.9876 

BSP 

4767 

see  1996.7  R23  - 

.0054 

R13 

.8406 

LSA 

975.9 

MSA 

263.5 

SSA 

15.9 

FSP 

-221 

SCI  1931.6  see 

450.5 

THA 

1.25 

ELI 

758.2 

El2 

263,2 

alF 

27.39 

flight  TIME  100.00 

ARRIVAL 

CATE 

MAR 

25  1969 

DISTANCE  230. 

919 

VL 

24.625 

CAL 

10.50  ATL  56.64 

HCA 

91 .56 

SNA  110.93 

ECC 

.37211 

INC 

3.3583 

VI 

30.259 

VP 

35.619 

CAP 

-21.75  ATP  90.11 

TAL 

160.56 

tap  252.41 

RCA 

69.65 

APO 

152.21 

V2 

35.194 

TAL 

52.69 

TAP 

9.05  ETS  157.05 

TAC 

155.87  ETE  204.72 

TAC 

98.03 

ETC 

166.51 

CLP 

9.00 

RAL  25.13 
INJ  LAT 
-25.51 
6.30 
-27.62 
5.21 
-32.59 
12.54 

6AU  .1493 
FAU  .01755 
BSP  4995 
FSP  -243 


2.45  VHP  13.552  OPA  -.52  RAP  4.52  ECC  2.0239 


INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

113.61 

275.73 

77.27 

5 12  47 

2641  .0 

-27.01 

105.26 

152.92 

264.05 

62.34 

23  45  46 

3795.4 

2.55 

176.25 

91,29 

276.24 

75.09 

6 43  51 

2330.7 

-28-98 

82-76 

166.13 

263.02 

61.16 

24  45  35 

3580.9 

4.50 

159.53 

65.53 

277.42 

50.10 

8 18  5 

2019.5 

-33.90 

59.74 

154.55 

260.26 

55 .04 

I 27  38 

3464.9 

8.52 

148 .14 

SCT  1593.3  SCR  446.4  SC3  93.5 
RRT  .0796  RRT  -.0793  RTF  -.5506 
see  J654.6  R23  -.0059  R13  -.8506 
SCI  1593.7  SC2  444.8  THA  1,39 


ST  7l6.8  SR  415.7  SS  642.3 

CRT  .7247  CRS  .8211  CST  .9877 

LSA  1015.3  MSA  261.1  5SA  16.0 

ELI  766.4  EL2  261.1  ALF  25.85 
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EARTH-VENUS  TRAJECTORIES  < VOl^  4,  1968-69) 


LAUNCH  CATE  DEC  15  19^8  FlIOHT  TIME  102.00  ARRIVAL  CATE  MAR  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  237.633 

RL  147.23  LAL  .00  LOL  83,09  VL  24.888  CAL  10.30  AJu  86.66  HCA  95.09  SMA  112.15  ECC  .35594  INC  3.3359  Vl  30.259 

RP  107.71  LAP  3.32  LOP  178.19  VP  35.791  CAP  -20.73  A7P  90.30  TAL  160.15  TAP  255.24  RCA  72.23  APO  152.07  V2  35.184 

RC  45.742  CL  10.87  CP  1.02  7AL  52.37  ZAP  7.66  ETS  188.76  7AE  158.06  ETE  207.39  ZAC  99.78  ETC  166.50  CLP  7.59 

PLANETOCENTRIC  CONIC 

C3  57.1  14  VHL  7.557  OLA  22.17  RAL  25.32  RAO  6569.0  VEL  13.359  PTH  2.44  VHP  12.960  OPA  .29  RAP  6.16  ECC  1 .9400 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 11  27  3249.30  -25.38  1)4.18  274.50  77.00  5 5 36  2649.3  -26.92  105.85 

90.00  22  41  21  4345.43  4.72  180.11  263.25  62.05  23  53  46  3745.4  .94  173.46 

100.00  5 48  4 3 2935.70  -27.55  91.65  275.04  77.91  6 37  58  2335.7  -28.94  8 3.12 

100.00  23  46  47  4134.27  6.67  163.52  262.18  60.79  24  55  4)  3534.3  2.72  156.96 

110.00  7 29  57  2618.96  -32.89  68.79  276.24  80.12  8 13  36  2019.0  -33.91  59.70 

110.00  0 25  58  4023.75  11.34  152.32  259.36  57,54  1 33  2 3423.7  6.98  145.95 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACT  0R6IT  DETERMINATION  ACCURACY 

TOE  -.7847  TRA-1.8638  TC3  -.1624  BAU  .1332  SGT  1656.0  SCR  440.0  9C3  101.7  ST  750.7  SR  410.9  SS  671.3 

ROE  -.5395  RRA  .1594  RC3  -.0637  FAU  .01867  RRT  .0931  RRT  -.0926  RTF  -.8601  CRT  .7309  CRS  .8259  CST  .9878 

FOE  .6928  FRA  1.1763  FC3  -.2830  BSP  5231  SC6  1713.4  R23  -.0065  Rl3  -.8601  tSA  1056.5  MSA  258.1  SSA  16.1 

BOE  .9523  BRA  1.8706  BC3..  .1744  FSP  -267  SGI  1656.5  SC2  438.0  THA  1.52  ELI  816.0  El2  258.0  ALF  24.40 

LAUNCH  DATE  OEC  15  1968  FLIGHT  TIME  104.00  ARRIVAL  DATE  MAR  29  1969 

HELIOCENTRIC  CONIC  DISTANCE  244.367 

RL  147.23  LAL  .00  LOL  83.09  VL  25.133  CAL  9.81  A7L  86.69  HCA  98.33  SMA  113.32  ECC  .34058  INC  3.3133  Vl  30.259 

RP  107.74  LAP  3.28  LOP  181.43  VP  35.952  GAP  -19.72  A7F  90.48  TAL  159.78  TAP  258.11  RCA  74.73  APO  151.92  V2  35.174 

RC  44,782  GL  11.40  GP  1.09  7AL  52,12  2AP  6.26  ETS  191.21  2AC  160. 54  ETC  210.71  7AC  10)J52  ETC  166.47  CLP  6.17 

PLANETOCENTRIC  CONIC 

C3  52.477  VHL  7.244  OLA  22.78  RAt  25.46.  RAO  6568.9  VEL  13.185  PTH  2.4)  WP  12.387  OPA  1.10  RAP  7.78  ECC  1.8636 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

. INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 3 39 

3258.22 

-25.24 

114.80 

273.20 

76.75 

4 

57 

57 

2658.2 

-26.82 

106.48 

90.00 

22  50  14 

4294.73 

3.09 

177.27 

262.42 

61.84 

24 

1 

49 

3694.7 

-.70 

170.64 

100.00 

5 42  2 

2940.98 

-27,47 

92.02 

273.76 

77.73 

6 

31 

3 

2341 .0 

-28.89 

83.50 

100.00 

23  54  32 

4087.20 

5.09 

160.91 

261.32 

60.51 

25 

2 

39 

5487.2 

1.13 

154.37 

110.00 

7 25  8 

2618.42 

-32.90 

68.75 

274.99 

80.15 

8 

8 

47 

2018.4 

-33,91 

59.66 

110.00 

0 31  52 

3982.53 

9.83 

150.09 

258.43 

57.09 

1 

38 

14 

5382.5 

5.42 

143.77 

DIFFERENTIAL 

. CORRECTIONS 

MIO-COURSE  eiCCUTlON  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7910 

TRA-1 .8496 

TC3  -.1530  BAU  .1)72 

SGT  1719.9  SGR 

453.0  SG3 

110.8 

ST 

786.2 

SR  405.6 

SS 

702.3 

ROE  -.5107 

RRA  .1421 

RC3  -.0672  FAU  ,01954 

RRT 

.1085  RRF 

-.1076  RTF  - 

.8690 

CRT 

.7380 

CRS  .8312 

CST 

.9881 

FOE  .7285 

FRA  1.219) 

FC3  -.3224 

BSP  5461 

see 

1773.6  R23 

-.0071  R13  - 

.8691 

lsa 

^ 1100.4 

MSA  254.2 

SSA 

16.2 

BOC  .9415 

8RA  1.8550  BC3  .1671 

FSP  -294 

SGI 

1720.6  SG2 

430.3  THA 

1,67 

Eli 

847.4 

EL2  253.9 

alf 

23.03 

LAUNCH  DATE  OEC  15  1968  FLIGHT  TIME  106.00  ARRIVAL  DATE  HAR  31  1969 

HELIOCENTRIC  CONIC  DISTANCE  251.116 

RL  147.25  LAL  .00  LOL  83.09  VL  25,361  CAL  9.35  AZL  86.71  HCA  101.56  SMA  114.45  ECC  .32602  INC  3-2903  Vl  30.259 

RP  107.77  lap  3.22  LOP  184.67  VP  36.102  GAP  -18.74  AZP  90.66  TAL  159.46  TAP  261 .02  RCA  77.14  APO  151.76  V2  35.164 

RC  43.971  CL  11.93  GP  1.16  ZAL  51.92  7AP  4.87  ETS  195.11  ZAC  162.68  ETE  214.95  ZAC  103.24  ETC  166.4?  CLP  4.73 

PLANETOCENTRIC  CONIC 

C3  48.262  VHL  6.947  OLA  23.39  RAL  25.54  RAO  6568.8  VEL  13.024  PTH  2.38  VHP  11.833  OPA  1.91  RAP  9.39  ECC  1.7943 


LNCH  AZMTH 

LNCH  TIME 

L-1  TINE 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 55  19 

3267.97 

-25.09 

115.47  271.83 

76.42 

4 49 

47 

2668 .0 

- 

26.71 

107.18 

90.00 

22  59  12 

4243,27 

1.44 

174.39  261.58 

61.72 

24  9 

55 

3643.3 

-2.36 

167.77 

100.00 

5 34  57 

2946.68 

-27.39 

92.42  272.42 

77.53 

6 24 

4 

2346.7 

- 

28.83 

83.92 

100.00 

0 6 10 

4039.79 

3.50 

158.30  260.43 

60.29 

I 13 

30 

5439.8 

-.48 

151  .77 

110.00 

7 20  4 

2617.86 

32.91 

68.7)  273.67 

80.17 

a 3 

41 

2017.9 

- 

33.91 

59.61 

110.00 

0 37  33 

3941 .37 

8.30 

147.89  257.48 

56,72 

I 43 

15 

3341  .4 

3.86 

141 .61 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7979 

TRA-1 .8336 

TC3  -.1409 

BAU 

.1016 

SGT  1784.9  SGR 

425.3  SG3 

120.7 

ST  823.0 

SR 

399.6 

SS 

735.3 

ROC  -.4828 

RRA  .1254 

RC3  -.0704 

FAU 

.02050 

RRT  .1258  RRF 

-.1246  RTF  - 

.8774 

CRT  .7459 

CRS 

.8368 

CST 

.9883 

FOE  .7676 

FRA  1.2646 

FC3  -.3678 

BSP 

5690 

see  1834.9  R23 

-.0077  R13  - 

.8775 

lsa  1146.8 

MSA 

249.7 

SSA 

16.2 

BOE  .9326 

BRA  1.8379 

BC3  .1575 

FSP 

-323 

SCI  1785.8  SG2 

421.7  THA 

1 .82 

ELI  880.4 

EL2 

248.8 

alf 

21.73 

(JIUNCH  DATE  OEC  15  1968 

flight  time 

108.00 

ARRIVAL 

DATE 

APR 

2 1969 

HELIOCENTRIC  CONIC 

OISTANCE  257. 8H 

RL  147.23 

LAL  .00 

LOL  83.09 

VL 

25.573 

GAL  8.91  A7L  86.73  HCA  104.79 

SMA  115.53 

ECC  .31223 

INC 

3.2668 

VI 

30.259 

RP  107.80 

LAP  3.16 

LOP  187.90  VP 

36.241 

GAP  -17.80  ATP  90.83  TAL  159.18 

TAP  263.97 

RCA  79.46 

APO 

151 .60 

V2 

35.153 

RC  43.319 

GL  12.47 

GP  ) .25 

ZAL 

51.78 

TAP  3. 51  ETS  202.20  TAC  165.01 

ETE  220.53 

TAC  104.94 

ETC 

166.34 

CLP 

3.28 

PLANETOCENTRIC  CONIC 

C3  44.433 

VHL  6.666 

OLA  23.98 

RAL 

25.56 

RAO  6560.7  VEL  12.076  PTH  2.35 

VHP  11.298 

OPA  2 . 72 

RAP 

10.97 

ECC 

1.7313 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UMC  INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

3 46  25 

3278.75 

-24.91 

116.2)  270.38 

76.09 

4 41 

4 

2678.7 

- 

26.58 

107.94 

90.00 

23  8 16 

4)91.02 

-.25 

171.48  260.72 

61 .68 

24  18 

7 

359)  .0 

-4.03 

164  .84 

100.00 

5 27  29 

2952.90 

-27.30 

92.86  271 .01 

77.32 

6 16 

42 

2352,9 

- 

28.77 

84.37 

100.00 

0 13  49 

3992.10 

1.89 

155.67  259.53 

60.16 

1 20 

21 

3392.1 

-2.10 

149.15 

110.00 

7 14  44 

2617.36 

-32.9) 

68.67  272.30 

80.19 

7 58 

21 

20)7.4 

- 

33.91 

59.57 

110.00 

0 43  4 

3900.40 

6.76 

145.71  256.52 

56.41 

1 48 

4 

3300.4 

2.30 

139.47 

differential  CORRECTIONS 

MI0-C0UR9C  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOC  -.8049 

TRA-J ,8158 

TC3  -.1255 

BAU 

.0863 

SGT  1850.5  SCR 

4)6.9  SG3 

131.8 

ST  861 .0 

SR 

393.2 

SS 

770.4 

ROE  -.4961 

RRA  .1093 

RC3  -.0759  FAU 

.02157 

RRT  .1452  RRF 

-.1437  RTF  - 

.8854 

CRT  .7545 

CRS 

.8429 

CST 

.9886 

FOE  .8104 

FRA  1.3133 

FC3  -.4203  BSP 

5919 

see  1896.9  R23 

-.0085  R13  - 

.8855 

LSA  1195.6 

MSA 

244.6 

SSA 

16.2 

BOE  .9252 

BRA  1.8191 

BC3  .1455  FSP 

-356 

SGI  1851.6  SG2 

412.2  THA 

1.97 

Eli  914.9 

El2 

242.9 

alf 

20.52 

597 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968  69) 


LAUNCH  DATE  DEC  15  1960  TLICHT  TIME  llO.OO  ARRIVAL  CATE  APR  4 1969 


HELIOCENTRIC  CONIC  DISTANCE  e64.646 


Rl  147.23 

LAL 

.00 

La  83.09 

VL  25.771 

GAL  0.40 

A7L  06.76 

HCA  100.02 

SMA  116.56 

ECC  .29920 

INC 

3.2426 

VI  30,259 

RP  107.04 

LAP 

3.00 

LOP  191 .13 

VP  36.370 

GAP  -16.09 

A7P  91 .00 

TAL  158.94 

TAP  266.95 

RCA  81.68 

APO 

151  .43 

V2  35.141 

RC  42.834 

GL 

13.02 

OP  1.34 

?AL  51.69 

7AP  2.25 

ETS  210.02 

7AE  167.24 

ETE  228.12 

7AC  106.60 

ETC 

166.24 

Cup  1.81 

PLANETOCENTRIC  CONIC 

C3  40.957 

VHL 

6.400 

DlA  24.55 

RAL  25.53 

RAO  6560.6 

VEL  12.741 

PTH  2,32 

VHP  10.780 

OPA  3.53 

RAP 

12.54 

ECC  1 .6740 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

! 2 LAT 

INJ  2 LONG 

90.00 

3 

36  55 

3290.77 

-24.72 

117.03 

260.88 

75.72 

4 31  46 

2690.8 

26.44 

108.79 

90.00 

23 

17  30 

4137.93 

-1 .96 

160.52 

259.85 

61.75 

24  26  28 

3537.9 

-5.73 

161 .06 

100.00 

5 

19  36 

2959.71 

-27.19 

93.34 

269.54 

77.09 

6 8 56 

2359.7 

28 . 70 

84.86  1 

100.00 

0 

21  26 

3944.23 

.26 

153.05 

250 .61 

60.11 

1 27  n 

3344.2 

-3.71 

146.52  1 

110.00 

7 

9 10 

2616.95 

-32.92 

60.64 

270.07 

80.21 

7 52  47 

2016.9 

33.92 

59.54  j 

no. 00 

0 

40  22 

3059.75 

5.22 

143.57 

^55.53 

56.17 

1 52  42 

3259.8 

.74 

137.34  ! 

differential  CORRECTIONS 

MID-COURSE  execution  ACCURACY 

ORBIT  determination  ACCURACY  j 

toe  -.0124 

TRA' 

'1 .7960 

TC3  -.1066 

BAU  .0716 

SCT  1916.4  SCR  < 

400.0  SC3 

143.9 

ST  900.2 

SR 

386.4 

SS  807.8  = 

ROE  -.4305 

RRA 

.0956 

RC3  -.0757 

FAU  .02277 

RRT 

.1670  RRF  - 

.1653  RTF  - 

.8927 

CRT  .7638 

CRS 

.8494 

CST  .9890  i 

FOE  .0575 

FRA 

1 .3654 

FC3  -.4014 

BSP  6159 

SCB  1959.4  R23  - 

.0094  R13  - 

.8928 

LSA  1246.9 

MSA 

238.9 

SSA  16.3  1 

BOE  .9194 

BRA 

1 .7905 

6C3  .1307 

FSP  -392 

SCI  1917.7  SC2  ' 

402.0  THA 

2.13 

ELI  950.7 

EL2 

236.2 

AlF  19.40  i 

MUNCH  DATE  DEC  15  I 960  FLIGHT  TIME  U2-00  ARRIVAL  CATE  APR  6 1969 


heliocentric  CONIC  distance  ^71.420 


RL  147.23 

LAL 

.00 

La  03,09 

VL  25.955 

gal  0.00 

A7L  06.70 

HCA 

n 1 .24 

SMA 

117.54 

ECC  .2&691 

INC 

3.2175 

VI 

30.259 

RP  107.07 

LAP 

3.00 

LOP  194.36 

VP  36.409 

GAP  -16.01 

ATP  91.17 

tal 

150.74 

TAP 

269.90 

RCA  03.82 

APO 

151 .27 

V2 

35.129 

Z 

RC  42 . 524 

GL 

13.57 

GP  1.45 

7AL  5i:6€ 

TAP  1 ,40 

ETS  259.41 

7AE 

169.25 

ETE 

238.65 

ZAC  108.24 

ETC 

166.11 

CLP 

.31 

i 

PLANE TOCENTRIC  CONIC 

- 

C3  37.002 

VHL 

6.140 

OLA  25.11 

RAL  25 ,44 

RAD  6560.5 

VEL  12.616 

PTH 

2.29 

VHP 

10.200 

DPA  4 . 34 

RAP 

14.07 

ECC 

1 .6221 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

26  47 

3304.20 

-24.49 

IIT.96 

267.31 

75.31 

4 

21  51 

2704.3 

- 

26.27 

109. 7A 

90.00 

23 

26  50 

4003.92 

-3.70 

165.50 

250.90 

6l  .91 

24 

35  2 

3483.9 

-7.43 

158-80 

100  .OtT 

5 

11  20 

2967,20 

-27.00 

93.07 

260.03 

76.03 

6 

0 47 

2367.2 

- 

20.62 

85. 4j 

i 

laT.oo 

0 

29  1 

3096.24 

'1.36 

150.41 

257.60 

60.14 

J 

33  58 

3296.2 

-5.53 

143.07 

110.00 

7 

3 23 

2616.64 

-32.92 

60.61 

269.40 

00.23 

7 

46  59 

2016.6 

- 

33.92 

59.52 

i 

no. 00 

0 

53  28 

3819.56 

3.70 

141.46 

254.53 

55.99 

1 

57  0 

3219.6 

-.79 

135.25 

= 

differential  corrections  MIO-COURSC  EXECUTION  AC^ACr  0R8IT  DETERMINATION  ACCURACY 


TDE  -.0232 

tra- 

1.7755 

TC3  - 

.1100 

BAU 

.0685 

SCT  1006.5  SCR 

390.7  SC3 

157.4 

ST 

94?. 9 

SR 

379.3 

SS 

847.8 

ROE  -.4062 

RRA 

.0705 

RC3  - 

.0700 

FAU 

.02412 

RRT  , 

,1967  RRF  - 

.1092  RTF  - 

,8927 

CRT 

.7748 

CRS 

.8564 

CST 

.9895 

FOE  .9093 

FRA 

1 .4216 

FC3  - 

.5523 

BSP 

6192 

see  2026.1  R23  - 

.0067  R13  - 

.8927 

LSA 

1302.8 

MSA 

232.2 

SSA 

16.8 

BOE  .9179 

BRA 

1 .7773 

BC3 

.1355 

FSP 

-433 

SCI  1900.1  SC2 

390.6  TMA 

2.35 

ELI 

990.3 

EL2 

228.3 

ALF 

18.32 

launch  date  1 

DEC  ; 

15  I960 

flight  time  114.00 

ARRIVAL 

CATE 

APR 

8 1969 

HELiaENTRIC  CONIC 

DISTANCE  278. 

196 

RL  147.23 

LAL 

.00 

La 

03.09 

VL 

26.126 

GAL  7.70 

A7L  86.01 

HCA  11A.46 

SMA  110.48 

ECC 

.27534 

INC 

3.1913 

VI 

30.259 

RP  107.91 

LAP 

2.90 

LOP  197.59 

VP 

36.599 

GAP  -15.16 

A7P  91.32 

tal  150.59 

TAP  273.05 

RCA 

85.85 

APO 

151  .10 

V2 

35.117 

RC  42 . 392 

GL 

14.11 

GP 

1.56 

Tal 

51.69 

7aP  1.98 

ETS  309,52 

7AE  170.S2 

ETE  253.16 

7AC 

109.84 

ETC 

165.96 

CLP 

-1  .21 

planetocentric  ( 

CONIC 

C3  34.940 

VHL 

5.911 

OLA 

25.65 

RAL 

25.30 

RAC  6560.4 

VEL  12.502 

PTH  2.26 

VHP  9.706 

OPA 

5.15 

RAP 

15.57 

ECC 

1.5750 

Lf^  A7MTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

2 LAT 

iNJ 

2 LONG 

90.00 

3 

15  55 

3319 

.59 

24.22 

119.00 

265.70 

74.86 

4 11  15 

2719.6 

- 

26.06 

1 10.62 

90.00 

23 

36  43 

4020 .04 

-5.46 

162.41 

250.10 

62.17 

24  43  52 

34?8  .8 

-9.14 

155.66 

100.00 

5 

2 41 

2975 

.42 

26.95 

94.45 

266.47 

76.55 

5 52  16 

2375.4 

- 

28.53 

86.00 

100.00 

0 

36  35 

3040 

.24 

-2.99 

147.78 

256.74 

60.24 

1 40  43 

3248.2 

-6.93 

141  .21 

110.00 

6 

57  25 

2616.42 

- 

32.92 

60.60 

267.88 

00.23 

7 41  1 

2016.4 

- 

33.92 

59.50 

110.00 

0 

50  20 

3700.00 

2.19 

139.39 

253.52 

55.00 

2 1 20 

3180.0 

-2.31 

133.18 

DIFFERENTIAL  CORRECTIONS MID-COURSE  EXECUTION  A«URACY  OR0IT  DETERMINATION  ACCURACY 

TOE  -.0277  TRA-1.T502  TC3  -.0556  8AU  .0449  SCT  2046.9  SCR  300.7  SG3  172.4  ST  901.0  SR  371.0  S5  090.5 

ROE  -.3030  RRA  .0639  RC3  -.0703  FAU  .02559  RRT  .2195  RRF  -.2170  RTf  -.9066  CRT  .7046  CRS  .0637  CST  .9896 

FOE  .9666  FRA  1.4025  FC3  -.6341  BSP  6624  SCO  2003.4  R23  -.0120  RI3  -.9067  LSA  1357.4  MSA  225.9  SSA  16.2 

0OE  .9120  8RA  1.75J4  8C3  .0960  FSP  -470  SCI  2040.7  SC2  370.9  THA  2.47  ELI  1025.7  El2  220.5  AlF  17.39 

LAUNCH  DATE  DEC  15  1960  FLIGHT  TIME  116.00  ARRIVAL  CATE  APR  ID  1969 


HELIOCENTRIC  CONIC  DISTANCE  204.970 


RL 

147.23 

LAL 

.00 

ta 

03.09 

VL 

26.205 

GAL 

7. 

,33 

A7L 

06.04 

HCA 

117.60 

SMA 

119.36 

ECC 

.26447 

INC 

3.1637 

VI 

30-259 

RP 

107.95 

LAP 

2.00 

tOP 

200.01 

VP 

36.701 

CAP 

-14, 

,34 

ATP 

91.47 

tal 

150.47 

TAP 

276.16 

RCA 

87, 

.79 

APO 

150.93 

V2 

35.105 

RC 

42.442 

GL 

14.65 

OP 

1.70 

tal 

51.76 

TAP 

3. 

.25 

ETS 

330.32 

tae 

171.66 

ETE 

271 .66 

TAC 

111 

.40 

ETC 

165.78 

CLP 

-2.78 

PLANE TOCENTRIC  CONIC 

C3  32.345  VHL  5.607  OLA  26.16  RAL  25.12  RAO  6560.3  VEL  12.390  RTH  2.24  VHP  9.329  OPA  5,95  RAP  17.04  ECC  1.5323 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  IHJ  RT  ASC  INJ  A2MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 4 16  3337.06  -23.90  120.10  264.03  74.35  3 59  53  2737.1  -25.02  112.04 

90.00  23  46  54  3972.44  -7.24  159.22  257.23  62.55  24  53  6 3372.4  -10.86  152. 4J 

100.00  45340  2904.30  -26.01  95.07  264.07  76.25  54324  2304.4  -20.43  86.65 

100.00  0 44  7 3000.35  -4.60  145.14  255.79  €0.43  1 47  27  3200.3  -8.51  138.53 

110.00  6 51  19  2616.24  -32.92  60.50  266.54  00.24  7 34  55  2016.2  -33.92  59.49 

110.00  1 257  3741.25  .7i  137,37  252.49  55.02  2 510  3141.2  -3.70  131.16 

differential  corrections  mid-course  E«CUTI0N  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.0357  TRA-J.7253  TC3  -.0243  BAU  .0354  SCT  2J11.0  SCR  370.7  SC3  109.0  ST  1022^9  SR  364,2  SS  936.3 

ROE  -.3611  RRA  .0496  RC3  -.0703  FAU  .02725  RRT  .2512  ART  -.2496  RTF  -.9127  CRT  .7961  CRS  .8716  CST  .9902 

FOE  1.0300  FRA  1.5407  FC3  -.7295  BSP  6040  SCB  2145.5  «23  -.0137  R13  -.9128  LSA  1416.9  MSA  210.0  SSA  16.2 

0OE  .9104  BRA  1.7260  BC3  .0019  FSP  -520  SCI  2114.0  SC2  366.1  THA  2.66  ELI  1065.0  EL2  211.7  ALF  16.50 


550 


II  iiiiiiii 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1960-69) 


LAUNCH  DATE  DEC  15  19€fl  rUCHT  TIME  Jl&.OO  ARRIVAL  DATE  APR  1969 

HELIOCENTRIC  CONIC  DISTANCE  291.741 

RL  147.23  LAL  .00  LOL  63.09  Vt  26.432  CAL  6^  A2U  66.67  HCA  120.90  SNA  120.20  ECC  .25426  INC  3.13A5  VI  30.259 

RP  107.99  LAP  2.69  tOP  204.03  VP  36.794  CAP  -13.55  A7P  91.61  TAt  156.40  TAP  279.30  RCA  69.64  APO  150.76  V2  55.092 

RC  42.671  CL  15.19  CP  1.65  /AL  51.66  TAP  4.75  ETS  336.94  7AE  171.61  ETE  291.50  7AC  112.91  ETC  165.56  CLP  -4.36 

PLANETOCENTRIC  conic 

C3  29.993  VHL  5.477  OLA  26.65  RAl  24.69  RAD, 6566.2  VEL  12.303  PTH  2.22  VHP  6.676  DPA  6.75  RAP  16.46  ECC  1.4936 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

1 INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

2 51  40 

3357.23 

-23.52 

121.54 

262.52 

73.77 

3 47 

36 

2757.2 

-25.53 

113.44 

90.00 

0 1 34 

3914.32 

-9.05 

155.91 

256.37 

65.05 

1 6 

49 

3314.3 

-12.59 

149.02 

100.00 

4 44  19 

2994 .07 

-26.65 

95.75 

263.25 

75.93 

5 34 

14 

2394.1 

-26.32 

67.35 

100.00 

0 51  36 

3752.71 

-6.20 

142.50 

254.63 

60.70 

I 54 

9 

3152.7 

-10.05 

135.64 

110.00 

6 45  6 

2616.04 

-32.93 

66.57 

264.76 

60.25 

7 26 

45 

2016.0 

-33.92 

59.47 

110.00 

1 7 17 

3703.52 

-.74 

135.40 

251 .45 

55.62 

2 9 

0 

3103.5 

-5.22 

129.16 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EICECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.6436 

TRA-1 .6964 

TC3  .0114 

BAU  .0312 

SCT  2175.5  SCR 

366.6  SC3 

207.6 

ST  1065.3 

SR  356.6 

SS 

965.3 

ROE  -.3406 

RRA  .0357 

RC3  -.0770 

FAU  .02910 

RRT 

.2674  RRF  - 

.2661  RTF  - 

.9164 

CRT  ,6064 

CRS  .6799 

CST 

.9907 

FOE  1 .1002 

FRA  1.6210 

FC3  -.6401 

BSP  7069 

see  2006.3  K3  - 

.0156  R13  - 

.9166 

LSA  1479.2  MSA  211.4 

SSA 

16.1 

BOE  .9099 

BRA  1.6967  6C3  .0776 

FSP  -564 

set 

2177.9  SC2 

352.6  THA 

2.66 

ELI  1105.1 

EL2  202.4 

ALF 

15.66 

LAUNCH  DATE  DEC  15  1966  FLICHT  TIME  120.00  ARRIVAL  DATE  APR  14  1969 


HELIOCENTRIC  CONIC  DISTANCE  296.505 

RL  147.23  UAL  .00  LOL  63.09  VL  26.566  CAL  6.66  A2t  66.90  HCA  124.12  SNA  120.99  ECC  .24471  INC  3.1033  Vl  30.259 

RP  106.03  LAP  2.57  LOP  207.25  VP  36.660  CAP  -12.76  ATP  91.74  TAL  156.37  TAP  262.46  RCA  91.36  APO  150.60  V2  35.060 

RC  43.076  CL  15.70  CP  2.03  7AL  52.05  TAP  6.36  ETS  543.56  TAE  170.74  £TE  306.60  TAC  114.37  ETC  165.32  CLP  -6.02 

PLANETOCENTRIC  CONIC 


C3  27.662 

VHL 

5.276 

OLA  27.11 

RAL  24.61 

RAO  6566. 

1 VEL  12.216 

PTH  2.20 

VHP  6.444 

OPA 

7.55 

RAP  19.63 

ECC  1.4565 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

* INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

37  55 

3360.96 

-23.06 

123.13 

260.55 

73.10 

3 54  1 6 

2761 .0 

-25.16 

115.06 

90.00 

0 

13  9 

3653.75 

-10.90 

152.42 

255.53 

63.70 

1 17  23 

3253.7 

-14.35 

145.44 

100.00 

4 

34  44 

3004.40 

-26.46 

96.47 

261,61 

75.59 

5 ^4  46 

2404.4 

-26.20 

66.09 

100.00 

0 

59  2 

3705.53 

-7,76 

139.67 

253.67 

61 .04 

2 0 47 

3105.5 

-11.56 

133.15 

110.00 

6 

36  57 

2615.67 

-32.93 

66.54 

263.20 

60.27 

7 22  33 

2015.7 

-33.92 

59.44 

110.00 

1 

11  16 

3667.03 

-2.13 

133.49 

^.40 

55.66 

2 12  25 

3067.0 

-6.60 

127.25 

JIFFERENTIAL  CORRECTIONS 

MI0-C5UB3rE«CUTI0N  tCCURAC* 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6466 

TRA* 

1.6672 

TC3  .0557  BAU  .0345 

SCT  2232.9  SCR 

356.6  SC3 

226.2 

ST 

1104.6 

SR  349.0 

SS  1036.5 

ROE  -.3215 

RRA 

.0221 

RC3  -.0741 

FAU  .03124 

RRT 

.3273  RRF  - 

.3271  RTF  - 

.9241 

CRT 

.6206 

CRS  .6665 

CST  .9911 

FOE  1.1767 

FRA 

1.6966 

FC3  -.9706 

BSP  7346 

SCB  2261.5  R23  - 

.0165  R13  - 

.9243 

LSA 

1541.1 

MSA  203.9 

SSA  15.9 

BOE  .9075 

BRA 

1.6674 

0C3  .0927  FSP  -649 

SCI 

22K.0  sez 

336.4  THA 

3.06 

ELI 

1142.5 

EL2  192.6 

ALF  14.97 

LAUNCH  DATE  DEC  15  1966 


FlICHTTINE  122.00 


ARRIVAL  DATE  APR  16  1969 


HELIOCENTRIC 
RL  147.23 
RP  106.07 
RC  43.656 

PLANE  TOCENTR 
C3  25.932 
LNCH  A7HTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential 

TOE  -.8559 
ROC  -.3039 
FOE  1.2632 
BOE  .9062 


CONIC 

LAL  .00  LOL  83.09 
LAP  2.44  LOP  210.46 
CL  16.20  CP  2.24 
IC  CONIC 

VHL  5.092  OLA  27.54 
LNCH  time  L-I  time 


DISTANCE  305.262 

VL  26.694  CAL  6.35  A/L  66.93  HCA  127.35  SMA  121.73 
VP  36.956  CAP  -12.04  A7P  91.66  TAL  156.37  TAP  265.70 
7AL  52.25  ZAP  6.04  ETS  345.94  7AE  169.34  £TE  321.95 


2 22  33 

0 26  5 

4 24  56 

1 6 2D 

6 32  51 
1 14  56 


3409.64 

3769.21 

3015.20 

3659.09 

2614.97 

3632.06 


CORRECTIONS 
TRA-1.6375  TC3  .1004 
RRA  .0065  RC3  -.0695 
FRA  1.7664  FC3-1.1206 
BRA  1.6375  BC3  .1222 


RAL  24.31 
INJ  LAt 
-22.46 
-12.62 
-26.29 
-9.26 
-32.94 
-3.47 

BAU  .0424 
FAU  .03357 
BSP  7542 
FSP  -716 


RAO  6566.0  VEL  12.137  PTH  2.16  VHP  6.024 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ECC  .23576  INC  3.0697  VJ  30.259 
RCA  93.03  APO  150.43  V2  35.067 
ZAC  115.76  ETC  165.04  CLP  -7.72 

OPA  6.35  RAP  21.14  ECC  1 .4266 
PC  CST  TIM  INJ  2 LAP  INJ  2 LONG 


LAUNCH  DATE  OEC  15  1966 

HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  63.09 

RP  106.11  LAP  2.30  LOP  213.67 

RC  44.405  CL  16.67  GP  2.46 

PLANETOCENTRIC  CONIC 


5.04  256.73  72.31  3 

6.65  254.73  64.53  1 i 

7.22  259.95  75.24  5 

7.26  252.90  61.46  2 

6.49  261.61  60.30  7 

1.67  249.34  55.97  2 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2292.5  SCR  349.3  SC3  251.3 
RRT  .3742  RRF  -.3747  RTF  -.9291 
SOB  2316.9  R23  -.0216  R13  -.9293 
SCI  2296.2  S02  323.4  THA  3.33 

FLICHT  TIME  124.00 


3 19  22  2609.6  -24.69  117.07 

1 29  14  3189.2  -16.14  141.55 

5 15  13  2415.2  -26.06  66.86 

T 7 19  3059.1  -13.02  130.47 

7 16  26  2015.0  -33.93  59.39 

2 15  26  3032.1  -7.91  125.40 

ORBIT  determination  ACCURACY 
.3  ST  1147.1  SR  341.9  SS  1092.6 

!91  CRT  .6343  CRS  .6976  CST  .9916 

►93  LSA  1606.7  MSA  196.1  SSA  15.6 

,33  ELI  1163.0  El2  162.8  AlF  l«.3l 

ARRIVAL  CATE  APR  iB  1969 


DISTANCE  312.006 

VL  26.610  CAL  6,06  A7L  66.97  HCA  130.54  SNA  122.43 

VP  37.030  CAP  -11.33  ATP  91.97  TAL  156.41  TAP  266.95 

7AL  52.46  ZAP  9.60  ETS  347.57  7A£  167.71  ETC  331.54 

RAL  23.97  RAO  6566.0  VEL  12.065  PTH  2.16  VHP  7.620 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

90.00 

2 4 21 

3447.63 

-21 .67 

127,53 

256.63 

71.32 

3 

1 49 

2647,6 

90.00 

0 41  34 

3716.63 

-14.69 

144.35 

254.01 

65.64 

1 

43  31 

3116.6 

100.00 

4 15  10 

3026.10 

-26,10 

97.97 

256.30 

74.66 

5 

5 36 

2426.1 

100.00 

1 13  26 

3613,79 

-10.74 

134.70 

251.92 

61.94 

2 

13  40 

3013.6 

110.00 

6 26  56 

2613.69 

-32.95 

66.39 

260.03 

60.35 

7 

10  30 

7013.7 

110.00 

1 16  9 

3596.97 

-4.7^ 

129.93 

246.27 

56.11 

2 

16  6 

2999.0 

differential  CORRECTIONS 
TOC  -.6616  TRA-1.6060  TC3  .1497  BAU  .0525 

ROE  -.2676  RRA  -.0052  RC3  -.06i6  FAU  .03616 

FOE  1.3590  FRA  1 .6630  FC3-1 .2951  BSP  7733 

BC«  .9066  BRA  1 .6060  BC3  .1624  FSP  -797 


MID-COURSE  EXECUTION  ACCURACY 
SCT  234B.3  SCR  341  .d  SC3  277.2 
ART  .4272  RRF  -.4266  RTF  -.9338 
SCB  2372.9  R23  -.0254  R13  -.9340 
SGI  2352.9  SC2  307.7  THA  5.6j 


ECC  .22746  INC  3.0330  Vl  30.259 
RCA  94.56  APO  150.26  V2  35.053 
ZAC  117.07  ETC  164.72  ClP  -9.46 

OPA  9.16  RAP  22.39  ECC  1.3960 


-24 .02 
-16.06 
-27.92 
-14.41 
-33.93 
-9.14 


ST  1166.2  SR  335.3  SS  1152.4 

CRT  .6463  CRS  .9071  CST  .9921 

L$A  1676.3  MSA  166.2  SSA  15.5 

ELI  1222.5  El2  172.6  AlF  13.74 


559 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


tAONCM  DATE  OEC  J5  1968  fU(XT  TIME  106.00  AIMIVAL  DATE  APS  ZO  1969 

HELIOCENTRIC  CONIC  OISTANCE  316.741 

SL  I4T.03  LAL  .00  La  83.09  VL  06.917  CAL  S.79  A0L  87.01  M«  133.75  SNA  103.08  ECC  .01970  INC  0.9907  VI  30  . 0 5 9 

RP  108.15  LAP  0,16  LOP  016.88  VP  37,095  CAP  -10.64  ATP  90.07  TAi  158.48  TAP  090.03  RCA  96.04  APO  150.13  V0  55.040 

RC  45.309  CL  17.10  CP  0.76  ZAL  50.74  TAP  11.64  ETS  348.61  TAE  166.00  ETE  338,65  TAC  118.30  ETC  164.36  CLP  -11.31 

planetocentric  conic 

C3  00.600  VML  4.754  OLA  08,06  RAL  03.61  RAO  6567,9  VEL  11 .999  PTH  0.14  VHP  7.030  OPA  9.97  RAP  03.56  ECC  1 .3719 


lnch  atmth 

LNCH 

TIKE 

L-I  time 

INJ  UT 

INI  LONC 

IHJ  «T  4SC 

INJ  A7NTM 

INJ  time 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

36 

46 

3516.08 

-20.11 

131.95 

254.62 

69.64 

2 35  24 

2916.3 

-22.71 

124.24 

90.00 

1 

6 

15 

3615.31 

-17,65 

138.17 

253.60 

67.49 

2 6 31 

3015.3 

-20.55 

130.69 

iOO.OO 

4 

5 

34 

3036.55 

-25.91 

98.69 

256.65 

74.55 

4 56  11 

2436.5 

-27.76 

90.39 

100.00 

1 

20 

10 

3570.26 

-12.12 

130.00 

250.93 

62.47 

2 19  40 

2970.3 

-15.72 

125.26 

110.00 

6 

21 

22 

2611.50 

-32.96 

68.00 

256.45 

60.45 

7 4 53 

2011.5 

-33.95 

59.12 

110.00 

1 

20 

52 

3566 

-5.90 

108.31 

247.20 

56.27 

2 20  20 

2966.1 

-10.29 

121 .97 

differential  corrections  MI0-C0UR«  execution  ACCORACr  0R8IT  DETERMINATION  ACCORACV 

TOE  -.8660  7RA-1. 5730  TC3  .0005  8AU  .0633  8CT  0400.0  S6R  334.5  SC3  306.3  ST  1007,6  SR  309.6  SS  1016.1 

ROE  -.0734  RRA  -.0191  RC3  -.0536  FAO  .03910  RRT  .4866  RRF  -.4898  RTF  -.9381  CRT  .8607  CRS  .9170  CST  .9906 

FOE  1.4650  FRA  1.9906  FC3-1. 4979  esp  7914  S68  0403.0  R03  -.0303  R13  -.9583  LSA  1749.8  MSA  180.3SSA  15.3 

BOE  .9083  BRA  1.5731  BC3  .0094  FSP  -886  SCI  0405.6  SC0  091.5  TMA  3.94  ELI  1060.7  EL0  160.3  ALF  13.07 


LAUNCH  DATE  OEC  15  1968  FLICHT  TIME  108.00  ARRIVAL  DATE  APR  00  1969 


HELiCXrENTffIC 

: conic 

DISTANCE  305.461 

1 

Ri.  147.23 

LAL  .00 

ua  83.09  VL  07.013 

CAL  5.53  AZL  87.05  MCA 

156.96 

SMA  123.69 

ECC  .21254 

INC  2.9479 

VI 

30.259 

1 

ffP  106.19 

LAP  2.01 

LOP  000.09  VP  37,154 

CAP  -9.96  ATP  90.16  TAL 

1^.56 

TAP  295.54 

RCA  97.40 

APO  149.96 

V2 

35.027 

1 

E 

RC  46.364 

GL  17.49 

CP  3.09  TAL  53.00  TAP  13.56  ETS  349,07  TAE 

164.40 

ETE  ^4,15 

7AC  119.44 

ETC  163.96 

CLP 

-15.21 

Planetocentric  conic 

5 

C3  21.164 

VHL  4.600  OLA  26.55 

RAl  03.03  RAO  6567.9 

VEL  11.999  PTH 

2.12 

VHP  6.656 

OPA  10.79 

RAP  24.64 

ECC 

1 .3463 

lnch  athth 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

INJ  RT  ASC  INJ  ATMTM 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.21 

0 46  23 

3652.47 

-19.46 

141.66 

050.76 

66.69 

1 49  IS 

3052.5 

-22.19 

134.02 

93.79 

I 51  41 

3447.39 

-19.45 

126.64 

030.75 

66.^ 

2 49  9 

2647.4 

-22.17 

119.01 

- 

100.00 

3 56  31 

3045.55 

-25.75 

99.31 

053.04 

74.26 

4 47  16 

2445.6 

-27.66 

91  .03 

100.00 

1 26  15 

3529.54 

-13.39 

129.65 

049.93 

63.03 

2 25  4 

2929.5 

-16.91 

122.62 

110.00 

6 16  17 

2607.96 

-33.02 

67.96 

056.90 

60.60 

6 59  45 

2006.0 

-33.96 

56.65 

F 

110.00 

1 22  57 

3539.67 

-6.96 

126.61 

046.11 

56.45 

2 21  57 

2939.9 

-11.32 

120.44 

K 

OIFFERIWTIAL  ORRECTIONS  MIO-COUR9C  £«CUTION  ACCORACV  0R8IT  DETERMINATION  ACCORACV 

TOE  -.8660  TRA-1.5357  TC3  ,0646  8A0  ,0758  SCT  0440.1  SCR  330.5  SC3  338.8  ST  1060.9  SR  305.0  SS  1080.0 

ROC  -.0607  RRA  -.0335  RC3  -.0409  FAO  .04050  RRT  ,5509  RRF  -.5567  RTF  -.9403  CRT  .8770  CRS  .9070  CST  .9930 

FOE  1.5808  FRA  0.11J86  FC3-1. 7385  eSP  8138  SCO  0464.3  R03  -.0370  R1 3 -.9407  LSA  1819.0  MSA  170.8  SSA  14.9 

BOE  .9044  8RA  1.5361  BC3  .0677  FSP  -989  SCI  0448.9  SC0  074.9  TMA  4.30  ELI  1093.0  EL0  150.0  ALF  10.90 


LAUNCH  DATE  DEC  15  1968  FlICHT  TIME  130.00  ARRIVAL  DATE  APR  04  1969 


HELIOCENTRIC  CONK  OISTANCE  330.166 


Rt  147.23 

LAL 

.00 

LOL  63.09 

VL  27.105 

CAL  5.29 

A7l  67.10 

MCA 

140.16 

SMA 

124.26 

ECC  .20590 

INC  2.6973 

VI 

30.259 

RP  106.23 

LAP 

1.66 

LOP  223.29 

VP  37.207 

CAP  -9.31 

A7P  92.23 

TAL 

156.70 

TAP 

296.66 

RCA  96.67 

APO  149.64 

V2 

35.013 

Z 

RC  47.558 

CL 

17.63 

CP  3.49 

7AL  53.32 

7AP  15.59 

ETS  349.64 

7AE 

162.92 

ETE 

346.63 

7AC  120.46 

ETC  163.51 

CUP 

'15.21 

i 

Planetocentric  conic 

C3  19.861 

VHL 

4.457 

OLA  26.77 

RAL  22.66 

RAD  6567.6 

VEL  11.665 

PTH 

2.11 

VHP 

6.499 

DPA  11.63 

RAP  25.61 

ECC 

1 .3269 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTh 

IN. 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

64.66 

0 

34  16 

3677.91 

-19.98 

143.74 

251.42 

66.66 

1 

35  36 

3077.9 

-22.66 

136.07 

- 

95.32 

2 

2 46 

3391 .56 

-19.97 

122.75 

251 .41 

66.64 

2 

59  17 

2791  .6 

-22.67 

115.09 

KXI.OO 

3 

46  52 

3051.57 

-25.64 

99.72 

253.47 

74.07 

4 

39  23 

2451 .6 

-27,57 

91  .46 

100.00 

1 

31  14 

3493.15 

-14.51 

127.72 

246.90 

63.56 

2 

29  27 

2695.2 

-17.94 

120.61 

110.00 

6 

11  56 

2602.60 

-33.08 

67.55 

2«.37 

60.64 

6 

55  18 

2002.6 

-33.99 

56.43 

110.00 

1 

24  19 

3514.66 

-7.90 

125.49 

245.02 

56.63 

2 

22  54 

2914.9 

-12.23 

119.07 

differential  CCRRECTICNS  MID-COORSE  execution  ACCORACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.8664  TRA-1.5003  TC3  .3030  BAO  .0860  SCT  0483.1  SCR  330.3  SC3  375.5  ST  1094.8  SR  300.4  SS  1354.0 

ROE  -.0500  RRA  -.0489  RC3  -.0047  FAU  .04600  RRT  .6016  HRF  -.6097  RTF  -.9459  CRT  .8903  CRS  .9373  CST  .9935 

FOE  1.7108  FRA  0.0437  FC3-0 .0137  BSP  8069  SCB  0505.0  R03  -.0451  R13  -.9463  LSA  1893.8  MSA  165.1  SSA  14.4 

BOE  .9018  BRA  1.5011  BC3  .3039  FSP  -1100  SCI  0491.7  3C0  057,8  THA  4.78  ElI  1306.8  EL0  140.0  ALF  10.67 

LAUNCH  DATE  OEC  15  1 968  FLICHT  TIME  130.00  ARRIVAL  DATE  APR  06  1969 

heliocentric  CCNIC  OISTANCE  338.854 

RL  147.03  LAL  .00  La  83.09  VL  07.188  CAL  5.06  AZL  87.16  MCA  143.36  SMA  104.78  ECC  .19977  INC  0.8396  VI  30.059 

RP  108.07  lap  1.69  LOP  006.49  VP  37.055  CAP  -8.68  ATP  90.08  TAL  158.85  TAP  300.01  RCA  99.86  APO  149.71  V0  35.000 

RC  48.883  CL  18.09  CP  3.97  TAL  53.61  TAP  17.73  ETS  349.78  TAE  161.60  ETE  350.50  TAC  101.35  ETC  165.00  CLP  -17.30 

pla«tocentric  conic 


C3  18.677 

VHL 

4.322  OLA  26.92  RAL  22.49 

RAO  6567.6 

VEL  11.635 

PTH  2.10 

VHP  6. 

155 

OPA  12.51 

RAP 

26.46 

ECC 

1 .3074 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

63.87 

0 

26  15 

3664.63 

-20.43 

144.42 

250.11 

69.06 

1 27 

40 

3064.6 

- 

23.10 

136.71 

96.13 

2v 

7 53 

3355.61 

-20.46 

100.31 

250.10 

69.07 

3 3 

49 

2755.6 

' 

23.09 

112.60 

100.00 

3 

42  24 

3052.23 

-25.62 

99.77 

051.99 

74.05 

4 33 

16 

2452.2 

' 

27.56 

91  .50 

100.00 

1 

34  25 

546 J. 44 

-15.40 

105.96 

247.62 

64.06 

2 32 

9 

2663.4 

- 

18.76 

116.79 

uo.oo 

6 

6 52 

2594.66 

-33.16 

66.94 

055.88 

61.19 

6 51 

47 

1994.7 

- 

34.02 

57.61 

110.00 

1 

24  47 

3493.77 

-6.69 

104.36 

045,95 

56.81 

2 23 

1 

2693.6 

- 

12.99 

117.91 

JIFFERENTIAL  CORRECTIONS 

HIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6632 

TRA-J .4626 

TC3  .3635 

BAU  .0956 

SCT  2515.4  SCR 

335.9  SC3 

416.6 

ST  1323.4 

SR 

322.2 

SS 

1429.3 

ROE  -.2420 

RRA 

-.0657  RC3  -.0036 

FAU  .05037 

RRT 

.6941  RRF  - 

.7052  RTF  - 

.9492 

CRT  .9075 

CRS 

.9477 

CST 

.9939 

FOE  1.8533 

FRA 

2.3950 

FC3-2.3346 

BSP  6369 

see  2537,7  R25  - 

.0559  RI3  - 

.9497 

LSA  1966.0 

MSA 

157.6 

SSA 

13.9 

BOE  .6965 

BRA 

1.4641 

8C3  .3635 

FSP  -1227 

SCI  2526.2  SC2 

240.7  THA 

5.34 

ELI  1355.6 

El2 

132.1 

ALF 

12.56 

560 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  ) 


launch  CATC  OEC  15  1966 
HELIOCENTRIC  CONIC 

RL  ur.?3  LAL  .00  LOL  83.09  VL  27.26A  CAL 

RP  106.31  LAP  1.53  LOP  229.68  VP  37.296  CAP 

RC  50.327  CL  16.25  CP  4.55  7Al  53.90  7AP 

planetocentric  conic 

C3  17.599  VHL  4.195  OLA  26.96  RAL  22.15 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
83.59  0 22  36  3676.10  -20.61 

96.41  2 6 46  3334.54  -20.79 

100.00  3 39  9 3044.43  -25.77 

100.00  1 34  55  3443.45  -15.99 

110.00  6 6 25  2563.30  -33.26 

1 10.00  1 24  9 3477.34  -9.30 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8526  TRA-1.4209  TC3  .4500  BAU  .1060 
ROE  -.2363  RRA  -.0644  RC3  .0236  FAU  .05516 

FOE  2.0051  fra  2.5635  FC3-2.7145  BSP  6537 

BOE  .6650  BRA  1.4234  BC3  .4506  FSP  -1374 

munch  DATE  DEC  15  1966 


Flight  time  134.00 

distance  345.524 

4.65  A7L  67.23  HCA  146.56  SNA  125.27 
-6.07  A7P  92.31  TAL  159.01  TAP  305.56 
20.01  ETS  349.72  7AE  160.54  ETE  356.06 


RAO  6567 
INJ  LONC 
144.09 
116.90 
99.23 
124.77 
66.06 
123.46 
MID-' 
SCT 
RRT 

see 

SCI 


7 VEt  11.769  PTH  2.06  VHP  5.626 
INJ  RT  ASC  INJ  A7NTH  INJ  TIME 
246.63  69.37  1 23  54 

246.63  69.36  3 4 22 

250.61  74.30  4 29  54 

246.67  64.40  2 32  19 

252.44  61.69  6 49  26 

242.62  56.96  222  6 

COURSE  EXECUTION  ACCURACV 

2533.6  SCR  349.1  SC3  462.9 
.7639  «RF  -.7766  RTF  -.9523 

2557.7  «23  -.0703  R13  -.9530 

2347.9  SC2  224.1  TNA  6.06 


arrival  DATE  APR  26  1969 


ECC  .19413  INC  2.7725  VI  30.259 
RCA  100.95  APO  149.59  V2  34,967 
ZAC  122.09  ETC  162.42  ClP  -19.50 

OPA  13.44  RAP  27.16  ECC  1 .2696 


CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

3076.1 

-23.43 

136.35 

2734.5 

-23.4? 

111.15 

2444  .4 

-27.67 

90.95 

2643.5 

-19.31 

117.55 

1963.3 

-34.07 

56.93 

2677.3 

-13.58 

117.01 

Flight  tipc  ise.oo 


ORBIT  DETERMINATION  ACCURACY 
ST  134J.6  SR  325.1  SS  1505.5 

CRT  .9222  CRS  .9577  CST  .9943 

LSA  2036.9  MSA  150.5  SSA  13.3 

ELI  1374.9  EL2  122-7  ALF  12.70 

ARRIVAL  DATE  APR  30  1969 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  tOt  63.09 

RP  106.36  LAP  J.3B  LOP  232.66 

RC  51 .661  CL  16.30  GP  5.26 

PLANETOCENTRIC  CONIC 
C3  16,611  VHt  4.076  OLA  26.92  RAL 


DISTANCE  352.176 

VL  27.333  CAL  4.66  AZL  67.31  HCA  149.76  SMA  125.72 

VP  37,336  CAP  -7.46  A2P  92.33  TAU  159.19  TAP  306.95 

7AL  54.17  ZAP  22.43  ETS  349.46  ZAE  159.66  ETE  359.56 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

83.67 

0 23  43 

3657.32 

-21 .06 

14?. 67 

96.13 

2 5 17 

3326.69 

-21 .07 

116.56 

100.00 

3 39  51 

3024.95 

-26.12 

97.69 

100.00 

1 31  50 

3436.30 

-16.20 

1?4.35 

110.00 

6 5 56 

2567.42 

-33.43 

64.66 

110. DO 

1 22  12 

3466.59 

-9.70 

122.90 

21.65  RAO  6567.7  VEL  11.747  PTH  2.07 
INJ  RT  ASC  INJ  AZMTH 


ECC  .18697  INC  2.6931  VI  30.259 
RCA  101.96  APO  149.47  V2  34.974' 
ZAC  122.64  ETC  161.76  CLP  -21  .63 

OPA  14.44  RAP  27.66  ECC  1.2734 


DIFFERENTIAL  CORRECTIONS 
TOE  -.6412  TRA-1.36I1  TC3  .5070  BAU  .1135 

ROE  -.2341  RRA  -.1066  RC3  .0563  FAU  .06036 

FOE  2.1727  FRA  2.7591  FC3-3.1470  BSP  8567 

BOE  .6732  BRA  1.3652  BC3  .5104  FSP  -1531 

LAUNCH  DATE  DEC  15  1966 
HELIOCENTRIC  CONIC 

RL  147.23  LAL  .00  LOL  63,09  VL  27.396  CAL 

RP  106.40  LAP  1.18  LOP  236.07  VP  37.370  CAP 

RC  53.536  CL  16.20  CP  6.20  ZAL  54.40  ZAP 

PLANETOCENTRIC  CONIC 

C3  15.702  VHL  3.963  OLA  2^.72  RAL  21.61 


247.61  69.74 

247.60  69.72 

249.56  74.92 

249.44  64.53 

291.09  62.39 

241.71  97.06 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2547.4  SCR  374.0  SC3  515.1 
RRT  .6277  RRF  -.6457  RTF  -.9546 
see  2574.7  R23  -.0693  R13  -.9557 
SCI  2566.3  SC2  206.3  THA  6.97 

flight  TIME  136.00 
DISTANCE  356.609 

4.46  AZL  67.40  HCA  152.95  SMA  126.13 

-6.91  AZP  92.31  TAL  159.36  TAP  312.33 

25.04  ETS  346.96  ZAE  159.05  ETE  3.26 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 4_ONO 

1 24  40 

3057.3 

-23.65 

134.89 

3 0 46 

2726.7 

-23.64 

110.80 

4 30  16 

?4?4.9 

-27.94 

69.56 

2 29  6 

2636.3 

-19.50 

117.10 

6 46  46 

1967.4 

-34.12 

55.69 

2 19  59 

2666.6 

-13.97 

116.4] 

0R6IT  DETERMINATION  ACCURACY 


ST 

1357.0 

SR 

333.1 

SS 

1566.9 

CRT 

.9567 

CRS 

.9673 

CST 

.9947 

LSA 

2109.5 

MSA 

143.2 

SSA 

12.7 

ELI 

1392.6 

EL2 

113.6 

ALF 

13.04 

ARRIVAL 

DATE 

MAY 

? 1969 

ECC  .16425  INC  2.5966  Vl  30.259 
RCA  102.69  APO  149.57  V2  34.961 
ZAC  122.99  ETC  161 .00  ClP  -24.30 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

85.0? 

0 3? 

7 

3614.37 

-21 .24 

139.57 

^ 94.96 

1 55 

0 

3346.00 

-21 .23 

119.91 

'lOO.OO 

3 45 

14 

2991.51 

-26.69 

95.57 

100.00 

1 24 

34 

3444.09 

-15.97 

124.61 

110.00 

6 7 

41 

2545.56 

-33.61 

63.16 

no. 00 

1 16 

37 

3462.60 

-9.04 

122.70 

RAO  6567.6  VEL  11.706  PTH  2.06  VHP  5.215  OPA  15.57  RAP  27.99  ECC  I .2564 

2 INJ  2 LONC 


INJ  RT  ASC 
246.44 
246.43 
248.25 
244.12 
249.70 
240.59 


INJ  AZMTH 
70.21 
70.20 
76.02 
64.39 
63.37 
57.10 


INJ  time 

1 32  21 

2 50  46 

4 35  6 

2 21  56 
6 50  6 

2 16  20 


3014.4 

2746.0 

2391.5 

2644.1 

1945.6 
2662.8 


-23.75 

-23.74 

-26.35 

-19.29 

-34.16 

-14.10 


131 .77 
112.10 
67.16 
117.59 
53.96 
116.20 


DIFFERENTIAL  CORRECTIONS 


TC3 

.5662 

BAU 

.1?13 

RC3 

.104? 

FAU 

.06637 

FC3-3.6592 

BSP 

663? 

6C3 

.5777 

FSP 

-1714 

launch  date  DEC  15  1966 

HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  63.09 

RP  108.43  LAP  1.00  LOP  239.25 

RC  55.262  CL  17.66  CP  7.36 

Planetocentric  conic 


VL  27.453  GAL 
VP  37.399  GAP 
ZAL  54.59  ZAP 


SCT  2542.2  SCR  413.7  SC3  573.1 
RRT  .6794  RRF  -.9010  RTF  -.9572 
see  2575.6  R23  -.1140  R13  -.9565 
SCI  2566.2  SC2  195.0  THA  6.19 

flight  time  140.00 

DISTANCE  365.421 

4,32  AZL  67,52  HCA  156.15  SMA  126.50 
-6.35  AZP  92.27  TAL  159.57  TAP  315.71 
27.65  ETS  346.26  ZAE  156.62  ETE  7.45 


ORBIT  DETERMINATION  ACCURACY 


C3  14.655 

VHL  3.654 

DLA  26 . 32 

RAL  21 .46 

RAO  6567.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

69.76 

1 11  17 

3473^.33 

-21 .24 

129.24 

90.?? 

1 14  45 

3462.13 

-21 .23 

128.4? 

100.00 

3 55  41 

2943.02 

-27.44 

92.17 

100.00 

1 13  2 

3467.66 

-15.27 

126.21 

110.00 

6 12  11 

2515.76 

-33.62 

60.66 

110.00 

1 13  2 

3467.70 

-9,65 

122.96 

INJ  RT  ASC 
245.34 
245.33 
247.26 
242.72 
246.41 
239.47 


PTH  2.05,  VHP  4.935 
INJ  AZMTH  INJ  time 


70.62 

70.60 

77.66 

63.99 

64.72 

57.05 


9 11 
12  27 
44  44 
10  50 
54  7 
10  49 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7662  TRA-1.2645  TC3  .6366  6AU  .1307 

ROE  -.2419  RRA  -.1660  RC3  .1666  FAU  .07334 

FOE  2.5104  FRA  3.2166  FC3-4 .2744  6SP  6770 

BOE  .8226  BRA  1.2952  BC3  .6563  FSP  -1934 


SCT  2512.4  SCR  473.6  SC3  636.6 
RRT  .9170  RRP  -.9421  RTF  -.9595 
see  2556,7  R23  -.1437  R13  -.9614 
SCI  2549.9  SC2  166.2  tHA  9-67 


ST  1357.6 

SR 

347.2 

SS 

1666.1 

CRT  .9500 

CRS 

.9760 

CST 

,9950 

LSA  21 7?. 7 

MSA 

136.2 

SSA 

11  .9 

ELI  1397.3 

EL? 

105.4 

alf 

13.73 

ARRIVAL 

DATE 

MAY 

4 1969 

ECC  .17997 

INC 

2.477? 

Vl 

30.259 

RCA  103,74 

APO 

149.27 

V2 

34.946 

ZAC  123.06 

ETC 

160.11 

CLP 

-26.93 

OPA  16,66 

RAP 

26.05 

ECC 

1 .2445 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

2673. 3 

- 

23.66 

121 .41 

?66?.l 

- 

23.65 

120.56 

2343.0 

- 

26.67 

63.65 

2667.7 

- 

16.65 

119.05 

1915.6 

- 

■34.16 

51  .65 

2667.7 

■13.93 

116.47 

ORBIT  DETERMINATION  ACCURACY 

ST  1337.6 

5R 

369.4 

SS 

1736.9 

CRT  .9615 

CRS 

.9634 

CST 

.9953 

LSA  2219.5 

MSA 

129.2 

SSA 

11  .0 

ELI  1364.4 

El? 

90.1 

alf 

14.95 

561 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ^ 


LAUNCH  CATC  CCC  J5  1 FLIGHT  TIME  142.00  ARRIVAL  DATE  MAT  6 1969 


HELIOCENTRIC  CCNIC  DISTANCE  372.010 


RL  147,23 

LAL 

.00 

LOL 

93.09 

VL  27.504 

gal  4.J7  AZL  97.69 

HCA 

159.33 

SHA 

126.94 

ECC  .17609 

INC  2.3230 

VI 

30.259 

RP  109.47 

LAP 

.92 

LOP  242.44 

VP  37.425 

GAP  -5.91  AZP  92.17 

TAL 

159.76 

TAP 

319. ID 

RCA  1D4.51 

APO  149.19 

V2 

34 .936 

RC  57.109 

&L 

17.25 

CP 

9,96 

ZAL  54.70 

ZAP  30.94  ETS  347.23 

ZAE 

159.34 

ETE 

12.56 

ZAC  122.90 

Etc  159.05 

CLP 

-29.74 

PlANETOCENTRIC  I 

CONIC 

C3  14.054 

VHL 

3.749 

CLA 

27.64 

RAL  21 .49 

RAD  6567.6  VEL  11.639 

PTH 

2.04 

VHP 

4.675 

OPA  19.48 

RAP  27.76 

ECC 

1 .2313 

LNCH  A/MTH 

LNCH  TIME 

L-I 

7IME._ 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

7 17 

3279.94 

^24.91 

116.22  245.54 

76.09 

3 

1 56 

2679.9 

-26.59 

107.95 

90.00 

0 

19  47 

3632.03 

-17.21 

139.20  242.90 

67.16 

1 

19  19 

3032.0 

-20.16 

131 .76 

100.00 

4 

11  30 

2979 

.39 

-29.30 

97.55  246.34 

79.94 

4 

59  29 

2279.4 

-29.40 

79.92 

100.00 

0 

57  15 

3507 

.71 

-14.07 

129.57  24J.29 

63.35 

1 

55  42 

2907.7 

-17.53 

121  .49 

110.00 

6 

20  22 

2475.09 

-34 ,03 

57.72  247.13 

96.57 

7 

1 37 

1975.1 

-34.13 

49.49 

110.00 

1 

4 52 

3493 

.77 

-9.06 

123.93  239.36 

56.90 

2 

2 56 

2993.9 

-13.35 

117,36 

OirrERtNTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TCE  -.7139  TRa-1. 201S  TC3  .7SJ8  BAU  .1550  SCT24J5.2  SCR  55S.I  SC3  700.7  ST  1256.1  SR  397.6  SS  1765. i 

ROE  -.2507  RRA  -.2055  RC3  .2633  FAU  .OS333  RRT  .9414  RRF  -.9692  RTF  -.9641  CRT  .9696  CRS  .9659  CST  .9950 

FDE  2.6079  FRA  3.4321  FC3-5.1332  BSP  9567  SC6  2479.9  R23  -.1669  R1 3 -.9669  USA  2197.7  MSA  123.6  SSA  9.5 

eOE  .7567  0RA  1.2192  0C3  .9250  FSF  -2290  SCI  2472.0  SC2  193.9  THA  12.34  ELI  1 31 4. 3 Et2  93.0  AlF  17.15 

LAUNCH  DATE  DEC  15  1969  FLICHT  TJlC  144.00  ARRIVAL  DATE  MAT  fi  1969 

HELIOCENTRIC  CONIC  DISTANCE  379.599 

RL  147.23  LAL  .00  LOL  93.09  VL  27.550  CAL  4.04  A2L  97.99  MCA  162.52  SNA  127.15  ECC  .17261  INC  2.1159  vi  30.259 

RP  109.51  LAP  .64  LOP  245.62  VP  37.449  CAP  -5.29  A2P  92.02  TAL  159.94  TAP  322.46  RCA  105.20  APO  149.10  V2  34.923 

RC  59.010  OL  16.16  CP  11.12  2AL  54,69  ZAP  34.37  ETS  345.79  ZAC  159.03  ETE  19,12  ZAC  122.09  ETC  157.73  CLP  -32.73 

PlANETOCENTRIC  CONIC 


C3  13.296 

VHL  3.645 

DLA  26.55 

RAL  21.72 

RAO  6567.5 

VEL  11.605 

PTh  2.03 

VHP  4.441 

OPA  20.54 

RAP  27.04 

ECC  1 .2197 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

= 

90.00 

2 41  44 

3155.64 

-26.65 

107.62 

245.06 

90.06 

3 34  19 

2555.6 

-27.75 

99.12 

- 

90,00 

23  42  19 

3730.70 

-14.50 

145.19 

241 .03 

65.41 

24  44  30 

3130.7 

-17.70 

137.96 

- 

100.00 

4 33  35 

2795.03 

-29. J4 

91.50 

245.49 

93.02 

5 20  10 

2195.0 

-29.90 

72.76 

i 

100.00 

0 37  5 

3566.53 

-12.24 

131.99 

239.90 

62.52 

1 36  31 

2966.5 

-15.93 

125.03 

no. 00 

6 33  40 

2419.29 

-^.17 

53.37 

245.99 

99.15 

7 13  59 

1919.3 

-33.91 

44 ,14 

no. 00 

0 5 3 29 

3515.05 

-7.99 

125.50 

237.30 

56.63 

1 52  4 

2915.1 

-12.23 

119.09 

1 

OIFFERENTIAL  corrections  MX0-C0UR9E  EXECUTION  ACCURACT  0R8IT  DETERMINATION  ACCURACY 

TOE  -.7259  TRA-1. 2122  TC3  .6327  8AU  -1290  SCT  2459.9  SCR  707.4  SC3  797.0  ST  1307.7SR  466.5  SS  1891.4 

ROC  -.2919  RRA  -.2769  RC3  .3562  FAU  .09570  RRT  .9549  RRF  -.9961  RTF  -.9599  CRT  .9915  CRS  .9941  CST  .9964 

FDE  2.9534  FRA  3.9712  FC3-5.5942  BSP  7994  SC6  2559.6  R23  -.2164  R13  -.9639  LSA  2343.7  MSA  109.9  SSA  9.9 

BOE  .7796  BRA  1 .2434  BC3  .7261  FSP  -22B0  SCI  2551.6  SC2  202.9  THA  15.45  ELI  1395.9  EL2  94.2  AlF  19.37 


LAUNCH  DATE  DEC  15  1969  FLIGHT  TIME  146.00  ARRIVAL  DATE  MAT  W 1969 


HELIOCENTRIC  CONIC  DISTANCE  395.136 


Rl  147.23 

LAL 

.00 

ta  93.09 

VL  27.591 

gal  3.92 

AZL  89.19 

HCA 

165.71 

SMA 

127.43 

ECC  .16949 

INC  1.9191 

VI 

30.259 

- 

RP  109.55 

LAP 

.45 

LOP  248.90 

VP  37.467 

GAP  -4.77 

AZP  91.76 

TAL 

160.11 

TAP 

325,92 

RCA  105.93 

APO  149.03 

V2 

34.91 1 

RC  60.976 

OL 

14.30 

GP  14.24 

ZAL  54.54 

ZAP  39.29 

ETS  343.76 

ZAE 

157.35 

ETE 

27.99 

ZAC  120.74 

ETC  156.04 

CLP 

'35.93 

PLANETOCENTRIC  CONIC 

C3  12.519 

VHL 

3.539 

CLA  24.75 

RAl  22.29 

RAO  6567.5 

VEL  11.572 

PTH 

2.02 

VHP 

4.241 

OPA  23.39 

RAP  25.69 

ECC 

1 .2060 

_ 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INj 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

20  41 

3019.34 

-27.99 

97.76 

244.39 

94.65 

4 

10  59 

2419.3 

-29 . 30 

99.12 

90.00 

23 

7 56 

3942.42 

-11.24 

151.76 

239.46 

63.94 

24 

11  59 

3242.4 

-14.67 

144.76 

100.00 

5 

3 59 

2695:30 

-29.78 

73.4] 

244.54 

«r.2j 

5 

49  44 

2095.3 

-29.94 

64 ,60 

- 

100,00 

0 

11  16 

3650.70 

-9.55 

136.79 

239.59 

61.54 

1 

12  6 

3050.7 

-13.29 

129.98 

- 

110.00 

6 

54  22 

2339.91 

-34.09 

47.17 

244.54 

92.91 

7 

33  22 

1739.9 

-33.32 

38,02 

110.00 

0 

37  21 

3569.95 

-5.97 

129.35 

236.33 

56.26 

1 

36  50 

2969.9 

-10.26 

122.01 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOC  -.6508  TRA-1,1497  TC3  .6791  BAU  .1449  SCT  23^3.1  SCR  912.2  SC3  959.7  ST  1220.0  SR  544.9  SS  1994.0 

RDE  -.3136  RRA  -V3690  RC3  .5357  FAU  .09393  RRT  .9603  RRF  -.9944  RTF  -.9597  CRT  .9875  CRS  .9969  CST  .9969 

FOE  2.9737  FRA  4.1979  FC3-6.4996  BSP  9163  SC6  2523,7  R23  -.2267  R13  -.9694  LSA  2315.9  MSA  97.7  SSA  9.0 

BOE  .7225  BRA  1.2062  BC3  . 9650  FSP  -2545  SCI  2512.4  SC2  239.3  THA  20.61  ELI  1333.9  El2  79.6  ALF  23.99 

LAIR4CH  DATE  DEC  15  1969  FLIGHT  TIME  149.00  ARRIVAL  DATE  MAY  12  1969 

^CLIOCENTRIC  CONIC  DISTANCE  391.664 

RL  147,23  LAL  .00  LOL  93.09  VL  27.629  CAL  3.92  AZU  99.64  HCA  169.99  SMA  127.69  ECC  .16673  INC  1.3595  VJ  30.259 

RP  109.59  LAP  .26  LOP  251 .99  VP  37.493  CAP  -4.29  AZP  91.33  TAL  160.27  TAP  329.16  RCA  106.39  APO  149.96  V2  34.900 

RC  63.000  Cl  11.00  CP  19.05  ZAL  54,17  ZAP  43,00  ETS  340.93  ZAE  155.44  ETE  39.50  ZAC  119.33  ETC  153.79  CLP  -39.31 

PLANETOCENTRIC  CONIC 


C3  11.739 

VHL 

3.426 

DLA  21.62RAL  23.47 

RAO  6567.4 

VEL  11.539  PTH 

2.01 

VHP  4.101 

OPA  27.69 

RAP 

23.27 

ECC 

1.1932 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ 

1 AZMTH 

1 INJ  TIME 

PO  CST  TIM 

INj 

I 2 LAT 

INJ 

2 LONG 

90.00 

4 

n 6 

2943.31 

-29.29 

B4.99 

243.53 

91.23 

4 '59 

30 

2243.3 

- 

27.92 

76.35 

90.00 

22 

26  54 

39^.23 

-6.69 

160.23 

239.26 

62.42 

23  33 

24 

3390.2 

- 

10.32 

153.44 

100.00 

5 

47  28 

2532.59 

-29.74 

62.07 

243,47 

93.19 

6 29 

41 

1932.6 

- 

29.99 

53.34 

100.00 

23 

33  13 

3776.19 

-5.4] 

143.90 

237,57 

60.56 

24  36 

9 

3176.2 

-9.29 

137.17 

110.00 

7 

27  10 

2220.67 

-33.30 

37.96 

243.09 

96.21 

9 4 

11 

1620.7 

- 

31.81 

29.05 

UO.OO 

0 

13  56 

3660.97 

-2.37 

133.17 

239.69 

55.99 

1 14 

57 

3060.9 

-6.93 

126.93 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EttCUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.5615 

TRA- 

-1 .0976 

TC3  .6969 

BAU  .1692 

SCT  2221.9  SCR 

1237.1 

SC3 

915.2 

ST  1107.4 

SR 

656.3 

SS 

1921.5 

ROe  -.3553 

RRA 

-.5193 

RC3  .92Z6  FAU  .10033 

RRT 

.9609  RRF 

-.9992 

' RTF  - 

.9599 

CRT  .9926 

CRS 

.9994 

CST 

.9979 

FOE  2.7050 

FRA 

4,5179  FC3-7.3992  BSP  9360 

SCB  2543.1  R23 

-.2146 

R13  - 

.9749 

LSA  2229.1 

MSA 

77.5 

SSA 

9.0 

BOE  .6645 

BRA 

1.2035 

BC3  1.0791 

FSP  -2763 

SCI  2525.2  SC2 

301.9 

i THA 

29.59 

ELI  1295.5 

EL2 

69.5 

ALF 

30.56 

562 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VCL  4,  1968-69  » 


LAUNCH  DATE  DEC  15  196fl 


flight  time  150.00 


arrival  date  MAV  14  1969 


heliocentric  conic 


RL 

147 

.23 

LAL 

.00 

LOL 

83. 

.09 

VL 

27.660 

GAL 

RP 

108 

.62 

LAP 

.07 

LOP 

255 

.15 

VP 

37.497 

GAP 

RC 

65.076 

CL 

4.45 

GP 

27 

.13 

TAL 

53.66 

TAP 

DISTANCE  39a. 166 

3.73  A7L  89.47  HCA  172.07  SMA  127.90  ECC  .16430  INC  .5352  VI  30.259 

-3.79  A7P  90.53  TAL  160.40  TAP  332.47  RCA  106.88  APO  148.91  V2  34 .889 

49.24  ETS  336.47  7AE  150.32  ETE  53.53  7AC  113.98  ETC  150.67  CLP  -42.81 


PlANETOCENTRIC  CONIC 

C3  10.991  VHL  3.315  DLA  15.47  RAL  25.85  RAO  6567 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
90.00  5 26  11  2583.85  -26.48  66.26 

90.00  21  30  51  4222.43  . 76  1 73.23 

100.00  6 56  1 2294,17  -27.56  44.71 

100.00  22  43  43  3987.34  1.73  155. 4J 

110.00  a 23  8 2021.56  - 30.38  23.19 

110.00  23  33  5 3832.72  4.20  142,15 

IFFERENTIAL  CORRECTIONS  MIO-' 

TOE  -.4512  TRA-1.0321  TC3  .6753  BAU  .2165  SOT 

ROE  -.3891  RRA  -.7832  «C3  1.3099  FAU  .10046  RRT 

FOE  2.1405  FRA  4.7009  FC3-7.9127  0SP  8929  S06 

60E  .5958  0RA  1 .2956  0C3  1.4737  FSP  -2805  SCI 

LAUNCH  DATE  DEC  15  1968 


4 VEL  11.506  PTH  2.00  VHP  4.100 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
242.54  100.41  6 9 15 

238.18  61.69  22  41  'l4 

242.30  102.05  7 34  15 

237.65  60.15  23  50  10 

241.48  106,46  8 56  50 

236.11  56.04  24  36  57 

COURSE  EXECUTION  ACCURACV 

2057.7  SCR  1783.0  SC3  915.5 
,9574  RRF  -.9995  RTF  -.9556 

2722.7  R23  -.l7l6  R13  -.9847 
2694.2  SC2  393.1  THA  40.73 


OPA  34.82  RAP  18.81  ECC  I. 1809 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1983.9 

3622.4 

1694.2 

3387.3 
1421  .6 
3232.7 


-24 .77 
-3.03 
-25.62 
-2.26 
-27.83 
-.29 


58.01 
166.60 
36.4  5 
148.89 
14.93 
135.93 


ORBIT  determination  ACCURACY 


CRT 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.65  LAP  -.11  LOP  258.33 

RC  67.196  GL  -11.51  GP  42.51 

PLANETOCENTRIC  CONIC 
C3  11.108  VHL  3.333  OLA  .44  RAL 


90.00  7 47  ! 

90.00  19  52  : 

100.00  9 9 : 

100.00  21  13  ^ 

110.00  10  18  ; 

110.00  22  21  i 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3264  TRA-1.0123  TC3  .5440 
ROE  -.3043  RRA-1.3647  RC3  1 .9837 
FOE  .8963  FRA  4.2559  FC3-6.1701 
0OE  .4463  BRA  1.6992  BC3  2.0569 


LAUNCH  DATE  DEC  15  1968 

HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83 .09 

RP  108.68  LAP  -.30  LOP  261 .50 

RC  69.360  CL  -54.94  CP  74»57 

PLANETOCENTRIC  CONIC 
C3  39.878  VHL  6.315  DLA  -40.94 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
II  24  10  1704.51 

18  16  4 


VL  27,689 
VP  37.508 
7AL  54 .61 


flight  time  152.00 
DISTANCE  404.647 

GAL  3.66  A7L  91.38  HCA  175.24  SMA  12S,09 
GAP  -3.32  ATP  88.63  TAL  160.51  TAP  335.75 
TAP  59.14  ETS  329.98  TAE  137.36  ETE  67.10 


31.31  RAO  6567.4  VEU  11.511  PTH  2.00  VHP  4.605 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

2097.06 

-16.55 

34.18 

243.96 

113.31 

8 22 

55 

4713.55 

15.81 

201.45 

243.82 

66.20 

21  11 

8 

1834.01 

-17,40 

14.44 

243.57 

114.70 

9 40 

4 

4451.83 

16.65 

181.81 

243.42 

64.81 

22  27 

54 

1618.91 

-19,65 

356.92 

242.38 

118.55 

10  45 

12 

4239.69 

18.89 

164.50 

242.22 

60.97 

23  32 

9 

1497.1 

4113.6 
1234.0 
3851  .8 
1018.9 

3639.7 


SR 

794.0 

SS 

1 588 . 5 

CRS 

.9992 

CST 

.9996 

mSA 

37.9 

SSA 

14.0 

EL2 

37.9 

ALF 

39.66 

RIVAL 

DATE 

MAY 

16  1969 

INC 

1 .3754 

VI 

30.259 

APO 

148.87 

V2 

34.878 

ETC 

146.55 

CLP 

-45.90 

RAP 

8.44 

ECC 

1 .1828 

INJ 

2 LAT 

INJ 

2 LONG 

- 

13.26 

27.05 

12.45 

194.38 

- 

13.92 

7.37 

13.12 

174.80 

-15.69 

14.88 


350  . 04 
157.68 


BAU  .3055 
FAU  .07916 
BSP  10443 
FSP  -2246 


VL  27.713  GAL 
VP  37.516  GAP 
7AL  72.45  TAP 


MIO-COURSE  EXECUTION  ACCURACY 
SOT  1864.2  SCR  2743.4  SG3  737.3 
RRT  .9495  RRF  -.9999  RTF  -.9485 
see  3316.9  R23  -.1018  R13  -.9948 
SCI  3280.6  SC2  489-1  THA  56.32 

flight  time  154.00 
DISTANCE  411  .074 

3.60  A7L  100.77  HCA  178.38  SMA  128.26 

-2.87  ATP  79.23  TAL  160.56  TAP  338.95 

77.48  ETS  316.29  TAE  105.78  ETE  68.66 


ORBIT  DETERMINATION  ACCURACY 


59.10 

120.90 

59.10 

120.90 

59.10 

120.90 


5710.71 
11  24  10  1704.51 

10  16  4 5710.71 

11  24  10  1704.51 

10  16  4 5710.71 


RAL  46.33 
INJ  LAT 
21 .16 
21 .17 
21 .16 
21.17 
21.16 
21.17 


DIFFERENTIAL  CORRECTIONS 


TC3 

.1165 

BAU 

.3220 

RC3 

.5926 

FAU 

.01618 

FC3  - 

.3513 

BSP 

14125 

BC3 

-6040 

FSP 

-710 

LAUNCH  DATE  DEC  15  1968 

HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.72  LAP  -.49  LOP  264.67 

RC  71.560  GL  62.56  GP  -75.43 

PLANETOCENTRIC  CONIC 


RAD  6568.5  VEL  12.698  PTH  2.31  VHP  9.501 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 
27.43  289.81  125.90  1 T 52  42 

267.48  289.82  125.89  19  51  15 

27.43  289.81  125.90  11  52  42 

267.48  289.82  125.89  19  51  15 

27.43  289.81  125.90  11  52  42 

267.48  289.82  125.89  19  5l  15 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  2027.7  SCR  3866.1  SC3  214.9 
RRT  .9500  RRF  -.9993  RTF  -.9609 
see  4365.6  R23  -.0295  R13  -.9996 
SCI  4328.8  SC2  565.4  THA  63.02 

flight  156.00 


ST 

766.6 

SR 

877.8 

SS 

1068.3 

CRT 

.9830 

CRS 

.9996 

CST 

.9777 

LSA 

1575.1 

MSA 

135.5 

SSA 

2.3 

ELI 

1160.6 

EL2 

106.6 

alf 

48.94 

arrival 

DATE 

HAV 

10  1969 

ECC 

.16044 

INCl 

0.7714 

VI 

30.259 

RCA 

107.68 

APO 

148.84 

V2 

34.867 

TAC 

87,86 

ETC 

137.70 

CLP 

-35.44 

OPA 

71  .16 

RAP 

317.97 

ECC 

1 .6563 

PO  ( 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1104.5 

25.69 

20.66 

5110.7  25.71  260.71 

1104.5  25.69  20,66 

5110.7  25.71  260.71 

1104.5  25.69  20.66 

5110.7  25.71  260.71 

ORBIT  DETERMINATION  ACCURACY 
ST  €80.2  SR  1239.1  SS  633.6 

CRT  .6048  CRS  .9950  CST  .6870 

LSA  1462-7  MSA  509.8  SSA  .3 

ELI  1318.7  El2  508.9  AlF  68.23 


ARRIVAL  date  MAY  20  1969 


DISTANCE  *27.628 

VL  27,734  CAL  3.53  AZL  72.81  HCA  181.65  SMA  128.41 

VP  37.523  GAP  -2.39  ATP  107.18  TAL  160.72  TAP  342.37 

TAL  78.28  TAP  79.18  ETS  60.08  TAE  100.94  ETE  308.88 


C3  84,964 

VHL 

9.218 

OLA  61 .00 

RAL  333.84 

wo  6569.7 

VEL  14.364 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  UMC 

INJ  RT  ASC 

33.41 

17 

9 23 

4730.69 

-18.22 

231.90 

233.33 

146.59 

2 

52  39 

3051 -66 

-18.21 

93.57 

233.32 

33.41 

17 

9 23 

4730.69 

-18.22 

231.90 

233.33 

146.59 

2 

52  39 

3051 .66 

-18.21 

93.57 

233.32 

33.41 

17 

9 23 

4730.69 

-18.22 

231.90 

233.33 

146.59 

2 

52  39 

3051 .66 

-18.21 

93.57 

233.32 

30.69  18  28  14 

30.69  3 43  30 

30.69  18  28  14 

3 43  30 


DIFFERENTIAL  CORRECTIONS 
TDE-4.7832  TRA  -.3142  TC3  -.0232  BAU  -0965 

ROE  5.4546  RRA  -.3154  RC3  -.0817  FAU  .00386 

FOE  4.J492  FRA  -.0378  FC3  -.0393  BSP  12234 

BOE  7.2548  BRA  .4452  BC3  .0849  FSP  -627 


30.69 

30.69  18  28  14 

30.69  3 43  30 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3000.6  SCR  3417.9  SC3  223.0 
RRT  -.9664  RRF  .9949  RTF  -.9874 
see  4548.2  R23  -.0119  R13  .9999 

SCI  4510.5  SC2  584.5  THA  131.15 


ECC  .15879  INC17.1856  VI  30.259 

RCA  108.02  APO  140.79  V2  34.858 

TAC  114.70  ETC  236.69  ClP  -41.68 

OPA  -55.12  RAP  77.07  ECC  2.3983 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

4130.7  -25.05  227.72 

2451.7  -25.04  89.50 

4130.7  -25.05  227.72 

2451.7  -25-04  89.50 

4130.7  -25.05  227.72 

2451.7  -25.04  89.50 

ORBIT  DETERMINATION  ACCURACY 

ST  2975.6  SR  3592.7  SS  2062-2 

CRT  -.9971  CRS  -.9995  CST  .9989 

LSA  4958.6  MSA  l7l.0  SSA  .7 

ELI  4509.5  EL2  170.9  AlF  131.24 


563 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69 


LAUNCH  CATE  1 

DEC 

15  1968 

Flight  time  i58.od 

ARRIVAL  CATE 

MAT 

22  1969 

HELIOCENTRIC  CONK 

DISTANCE  424.013 

RL  147.23 

LAL 

.00 

LOL  83.09 

VL  27.752 

GAL  3.50 

A2L  81.91 

HCA 

184.80 

SHA 

128.53 

ECC  .15759 

INC  8.0871 

VJ 

30.259 

RP  108.74 

LAP 

-.67 

LOP  267.84 

VP  37.527 

CAP  -1.96 

A7P  98.06 

TAL 

160.70 

TAP 

345.50 

RCA  108.27 

APO  148.78 

V2 

34 .848 

RC  73.792 

CL 

48.98 

GP  -46.72 

7Al  68.90 

ZAP  70.10 

ETS  26.03 

7AE 

130.75 

ETE 

285.44 

7AC  122.23 

ETC  197.65 

CLP 

-60.23 

PLANETOCENTRIC  < 

CONK 

C3  26.674 

VHL 

5.165  CLA  53.92 

RAl  356.80 

RAO  6568.1 

VEL  12.168 

PTH 

2.18 

VHP 

4.250 

OPA  -34.34 

RAP  46.85 

ECC 

1,4390 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

41  .99 

19 

3 55 

4400.49 

-31.54 

211.39 

240.25 

43.71 

20 

17  15 

3800.5 

-37.13 

204 .88 

138.01 

4 

1 19 

2812.55 

-31.52 

84.27 

240.23 

43.70 

4 

48  12 

2212.5 

-37.12 

77,77 

41  ,99 

19 

3 55 

4400.49 

-31.54 

211.39 

240.25 

43.71 

20 

17  15 

3600.5 

-37.13 

204.88 

138.01 

4 

1 19 

2812.55 

-31.52 

64.27 

240.23 

43.70 

4 

48  12 

2212.5 

-37.12 

77.77 

41  .99 

19 

3 55 

4400.49 

-31 .54 

211.39 

240.25 

43.71 

20 

17  15 

3600.5 

-37.13 

204 .88 

138.01 

4 

1 19 

2812.55 

-31.52 

64.27 

240.23 

43.70 

4 

40  12 

2212.5 

-37.12 

77.77 

orrpE^NTUL  co?«ections  siO'Cowsc  execution  accuracy  cweii  oerEfiMiNATioN  accuracy 

TOE  -.7647  TRA  -.5109  TC3  .0574  BAU  .2923  S6T  12B4.2  SOR  3329.6  SC3  659.4  ST  696.1  SR  3050.4  SS  3296,9 

TOE  2.7340  RRA  .5736  «C3  -.6176  FAU  .07796  «RT  -.6569  «RF  .9993  R1T  -.6720  CRT  -.9755  CRS  -.9999  CST  .9762 

FOE  6.0353  FffA  I .6663  FC3-2.5303  BSP  11156  SOB  3567.9  R23  -.0306  R13  .9993  LSA  4576.2  MSA  169.6  SSa  1.6 

606  2.6369  BffA  .7663  6C3  .6196  FSP  -2693  SCI  3512.3  SC2  627.5  THA  106.92  ELI  3173.7  El2  169.3  AlF  106.05 

LAUNCH  DATE  OEC  15  1966  FtlCHT  TIK  160.00  ARRIVAL  DATE  MAT  24  1969 

HELIOCENTRIC  CONIC  DISTANCE  430.405 

RL  147.23  LAL  .00  LOL  63.09  VL  27.767  GAL  3.46  A7L  63.60  HCA  167.96  5HA  126.63  ECC  .15662  INC  6.1986  VI  30.259 

RP  106.77  lap  -.66  LOP  27j  ,01  VP  37.530  CAP  -1.53  ATP  96.14  TAL  160. M TAP  346.64  RCA  106.49  APO  146.77  V2  34.639 

RC  76.053  CL  42.40  CP  -33.03  TAl  65.37  TAP  70.29  ETS  16.06  7AE  145.06  ETE  261.15  TAC  122.16  ETC  166.18  CLP  -66.26 

planetocentric  conic 


C3  19.696 

4 

.436 

OLA  46.95 

RAL  3.65 

RAO  6567.6 

VEL  11.676 

PTH  2.11 

VHP 

3.427 

OPA  -23.09 

RAP  37.60 

ECC  1,3241 

- 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

B 

48.25 

19  51 

27 

4262.06 

-32.45 

199.96 

240.24 

51.10 

21 

2 49 

3662.1 

-37.23 

192.56 

f 

131.75 

4 10 

I 

2763.44 

-32.43 

62.21 

240.23 

51.09 

4 

56  24 

2163.4 

-37.22 

74  .81 

- 

46.25 

19  51 

27 

4262.06 

-32.45 

199.96 

240.24. 

51,10 

21 

2 49 

3662.1 

'37.23 

192.56 

131.75 

4 10 

1 

2763.44 

-32.43 

B2-2i 

240.23 

51,09 

4 

56  24 

2163.4 

-37.22 

74  .81 

46.25 

19  51 

27 

4262.06 

-32.45 

199.96 

240.24 

51,10 

21 

2 49 

3662.1 

-37.23 

192.56 

131 .75 

4 10 

1 

2763.44 

-32.43 

82.21 

240.23 

51.09 

4 

56  24 

2163.4 

-37.22 

74  .81 

i 

differential  corrections  mio-course  execution  accuracv  orbit  determination  accuracy 

TOE  -.2770  TRA  -.4154  TC3  -.0635  BAU  .2426  SCT  693.2  SCR  2604.9  SC3  \297 ,0  ST  433.5  SR  2216.3  SS  3694.1 

ROE  1.6956  RRA  .5664  RC3  -.9169  FAU  .12574  RRT  -.7212  RRF  .9992  RTF  -.7368  CRT  -.9030  CRS  -.9999' CST  .9092 

FDE  9.5203  FRA  3.6053  FC3-5.5270  BSP  6661  SCB  2753.6  R23  -.0320  R13  .9991  LSA  4325.6  MSA  183.4  SSA  2.4 

eOE  1.7161  BRA  .7166  BC3  <9211  FSP  -4061  SCI  2667. 7 SC2  599.7  THA  104.63  ELI  2250.6  EL2  183.4  AlF  100.08 


LAUNCH  DATE  OEC  15  1968  FLIGHT  TIME  162.00  ARRIVAL  DATE  HAT  26  1969 


HELIOCENTRIC  CONK  DISTANCE  436.760 


RL  147.23 

LAL 

.00 

LOL  83.09 

VL  27.779 

GAL  5.47 

A7l  64.62 

HCA 

191 .13 

SMA 

120. 7J 

ECC  .15589 

INC  5.3807 

VI  30.259 

_ 

RP  100.80 

LAP 

-1  ,04 

LOP  274.17 

VP  37,531 

GAP  -1.11 

A7P  95.26 

tal 

160.62 

TAP 

351 .75 

RCA  108.65 

APO  148.78 

V2  34.831 

- 

RC  78.340 

CL 

38.01 

GP  -25,53 

7AL  63.57 

?AP  73.76 

ETS  10.25 

7AE 

153.11 

ETE 

274 .48 

7AC  120.07 

ETC  180.07 

CLP  -71 .95 

PLANETOCENTRIC  CONK 

- 

C3  '17.211 

VHL 

4.149 

CLA  46.07 

RAL  7.07 

RAO  6567.7 

VEL  11.773 

PTH 

2.06 

VHP 

3.111 

OPA  '17.22 

RAP  32.11 

ECC  1 .2832 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INj 

1 A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52.00 

20 

17  23 

4217,91 

-32.07 

193.43 

239.95 

54.96 

21 

27  41 

3617.9 

-36.41 

185.71 

i26.00 

4 

9 47 

2784.42 

-32.06 

81.96 

239.94 

54.95 

4 

56  11 

2184.4 

-36.40 

74.26 

52.00 

20 

17  23 

4217.91 

-32.07 

193.43 

239.95 

54.96 

21 

27  41 

3617.9 

-36.41 

185.71 

128.00 

4 

9 47 

2784.42 

-32.06 

61.96 

239.94 

54,95 

4 

56  11 

2184.4 

-36.40 

74,26 

52.00 

20 

17  23 

4217.91 

-32.07 

193.43 

239.95 

54.96 

21 

27  41 

3617.9 

-36.41 

185. 7J 

— 

128.00 

4 

9 47 

2784.42 

-32.06 

61.96 

239.94 

54.95 

4 

56  M 

2184.4 

-36.40 

74.26 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .0143  TRA  -.2932  tC3  -.2552  BAU .2063  SCT  621 .2  SCR  2135.2  SC3  1562.0  ST  176.3  SR  1746 .6  SS  3636 . I 

TOE  1.2439  RRA  .5267  RC3  -.6593  FAU  .15370  RRT  -.3220  RRF  .9967  RTF  -.3479  CRT  -.0663  CRS  -.9996  CST  .0680 

F0E10.1252  fra  4.7690  FC3-7.7313  BSP  6625  SCB  2223.7  R23  .0002  Rl 3 .9991  LSA  4215.0  MSA  J78.5S5A  3.1 

eOE  1.2440  BRA  .6026  BC3  .6964  FSP  -4676  SCI  2145.3  SC2  565.3  THA  95.76  ELI  1746.7  El2  175.9  ALF  90.40 

LAUNCH  DATE  DEC  15  1 966  FLIGHT  TIME  164.CXJ  ARRIVAL  DATE  MAT  26  1969 

HELIOCENTRIC  CONIC  DISTANCE  443.135 

RL  147.23  LAL  .00  LOL  63.09  VL  27.766  CAL  3.47  A2L  65,06  HCA  194.30  SMA  126.77  ECC  .15540  INC  4.9225  VI  30.259 

RP  IOS.82  LAP  -1.21  LOP  277.34  VP  37.530  CAP  -.70  A2P  94.77  TAL  160.52  TAP  354.62  RCA  108.76  APO  146.79  V2  34.624 

RC  60.651  Gl  36.55  CP  -20.64  2AL  62.44  2AP  76.46  ETS  6.46  7AE  157.67  ETE  264.07  7AC  1J7.41  ETC  176.36  CLP  -77.67 

Planetocentric  conic 

C3  15.971  VHL  3.996  OLA  44.24  RAL  6.99  RAO  6567.6  VEL  11.720  PTH  2.06  VHP  2.946  OPA  -13.93  RAP  27.66  ECC  1.2626 
LNCH  A^TH  LNCH  TIME  L-I  TIME  INJ  LAT  IHJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TJM  INJ  2 LAT  JNJ  2 LONG 

54.47  20  34  20  4176.65  -31.60  169.24  239.64  57.26  21  43  56  3576.6  -35.66  181.36 

125.53  466  2791.43  -31.56  62.24  239.63  57.24  45440  2191.4  -35.65  74.36 

54.47  20  34  20  4176.65  -31 .60  169.24  239.64  57,26  214356  3576.6  -35.66  181 .36 

125.53  486  2791.43  -3l .56  82.24  239.83  57.24  4 54  40  2191.4  -35.65  74.38 

54.47  203420  4176.65  -31.60  189.24  239.64  57.26  214356  3576.6  -35.66  161.38 

125.53  4 6 8 2791  .43  -»3l.56  82.24  239.63  57.24  4 54  40  2191  .4  -35.65  74.38 

differential  corrections  MIO-COURSC  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TOE  *2620  TRA  -.1547  TC3  -.4659  BAU  .1956  SCT  622.7  SCR  1609.5  SC3  1727.4  ST  367.1  SR  1449.9  SS  3674.6 

TOE  .9924  RRA  .4644  RC3  -.7777  FAU  .17260  RRT  ,4332  RRF  .9977  RTF  .4053  CRT  .9064  CRS  -.9996  CST  -.6947 

F0E10.3591  FRA  5,5470  FC3-9.3562  BSP  5636  SCB  1913.6  R23  .0794  R13  .9950  LS4  4151 .4  MSA  175.1  SSA  3.9 

60E  1.0264  BRA  .4695  SC3  .9170  FSP  -5466  SCI  1631.5  SC2  554.5  THA  60.66  ELI  1492-2  El2  156-9  AlF  76.24 


564 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  DEC  15  1968 


FLICHT  TINE  166.00 


ARRIVAL  DATE  MAY  30  1969 


heliocentric  conic 


RL 

147 

.23 

LAL 

.00 

LOL 

83. 

.09 

VL 

27. 

794 

CAL 

RP 

108 

.84 

LAP 

-1  .39 

LOP 

280. 

.50 

VP 

57. 

529 

CAP 

RC 

82.! 

981 

CL 

34.97 

CP 

-17. 

.59 

ZAL 

61 

.60 

ZAP 

DISTANCE  449.470 

3.49  A7L  85.37  HCA  197.46  SMA  128.87  ECC  .15515  INC  4.6278  VI  30.259 

-.29  A7P  94.42  TAL  160.38  TAP  357.84  RCA  108.83  APO  148.80  V2  34.816 

83.75  ETS  3.84  7AE  160.26  ETE  250.36  7AC  114.58  ETC  173.89  CLP  -83.44 


PLANETOCENTRIC  CONIC 
C3  15.255  VHL  3.906  OlA  42,97 
LNCH  A7MTH  LNCH  TINE  L-I  TINE 


20  46  43  4147.77 

4 6 38  2799.59 


20  46  43  4147.77 

4 6 38  2799.59 

20  46  45  4147.77 

4 6 38  2799.59 


56.21 
123.79 
56.21 
123.79 
56.21 

123.79  

differential  COfwCTIONS 
TOE  .4935  TRA  - .0057  TC3  -.7460 

ROE  .8310  RRA  .4099  RC3  -.6914 

F0E1O.3852  FRA  6.0809  FC-10.4826 

ODE  .9665  0RA  .4100  6C3  1.0172 

LAUNCH  DATE  DEC  15  1968 


RAL  10.35 

RAO  6567.6 

VEL  11.689 

PTH  2.06 

VHP  2.853 

OPA  -12.01 

RAP  24.18 

ECC  1.2511 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-31 .16 

186.33 

239.90 

58.76 

21  55  51 

3547.8 

-35.04 

178.39 

-31  .14 

82.66 

239.90 

58.75 

4 53  18 

2199.6 

-35.03 

74 .72 

-31 .16 

186.33 

239.90 

58.76 

21  ^5  51 

3547.8 

-55.04 

1 78 . 39 

-31.14 

82.66 

238.90 

58.75 

4 53  18 

2199.6 

-35.03 

74.72 

-31 .16 

186.33 

239.90 

58.76 

21  55  51 

3547.8 

-35,04 

178.39 

-31  .14 

82.66 

239.90 

58.75 

4 53  18 

2199^6 

-35.03 

74 .72 

MIO-COURSe  EXECUTION  ACCURACY 
6AU  .2074  SOT  929.5  SCR  1566.3  S03  1828.3 

FAU  .18472  RRT  .8160  RRF  .9961  RTF  .7963 

eSP  5031  SO0  1821.3  R23  .1717  R13  .9816 

FSP  -5865  SCI  1757.2  S02  478.9  THA  61.89 

flight  time  168.00 


ST  724.2  SR  1243.9  SS  3862.9 
CRT  .9791  CRS  -.9993  CST  -.9712 
LSA  4118.7  MSA  172.9  5SA  4.7 
ELI  1433.7  El2  127.6  ALF  60.05 

ARRIVAL  DATE  JUN  I 1969 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.86  LAP  -1.56  LOP  283.66 

RC  85.328  CL  33.76  CP  -15.17 

PLANETOCENTRIC  CONIC 
C3  14.817  VHL  3.849  DlA  42.04 

LNCH  A7HTH  LNCH  TIME  L-I  TIME 
57.53  20  56  33  4J26.49 

122.47  4 5 36  2807,82 

57.53  20  56  33  4126.49 

122.47  4 5 36  2807.82 

57.53  20  56  33  4126.49 

122.47  4 5 36  2807.82 

differential  CORRECTIONS 
TOE  .7153  TRA  .1505  TC3-1 .0241 

ROE  .7160  RRA  .3622  RC3  -.6049 

F0E10.2415  FRA  6,4306  FC-ll.lTOl 

eOE  1.0121  BRA  .3923  0C3  1.1894 


LAUNCH  DATE  DEC  15  1968 


DISTANCE  455.783 

VL  27.798  CAL  3.52  AZL  85.58  HCA  200.63  SMA  128,85 

VP  37.526  CAP  .11  A7P  94.14  TAL  160.19  TAP  .82 

2AL  60.90  ZAP  89.24  ETS  1,89  7AE  160.66  ETE  235.50 


ECC  .15511  INC  4,4212  VI  30.259 
RCA  108.86  APO  148.83  V2  34.810 
ZAC  111.73  ETC  172.13  CLP  -89.22 


RAL  11.45  RAO  6567.6  VEL  11.671  PTH  2.05  VHP  2.807  OPA  -10.85  RAP  20.62  ECC  1 .2439 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


BSP 


,77 

184.18 

240.14 

59.81 

22  5 

19 

.76 

83.12 

240.13 

59,80 

4 52 

24 

.77 

184.18 

240.14 

59.81 

22  5 

19 

.76 

83.12 

240.13 

59.80 

4 52 

24 

.77 

184.18 

240.14 

59.81 

22  5 

19 

1.76 

83.12 

240.13 

59.80 

4 52 

24 

MID-COURSE  EXECUTION  ACCURACY 

ORB 

.2356 

SGT 

1358.7  SCR 

1371 .0  SG3  : 

1877.9 

ST 

19118 

RRT 

.9238  RRF 

,9935  RTF 

,9tOS 

CRT 

5090 

see 

1930.3  R23 

.2101  R13 

.9712 

LSA 

-6090 

SGI 

1893.1  SG2 

376.8  THA 

45.28 

ELI 

flight  time 

170.00 

3526.5 

2207.8 

3526.5 

2207.8 

3526.5 

2207.8 


-34.52 

-34,52 

-34,52 

-34.52 

-34.52 

-34.52 


176.21 

75.14 

176.21 

75.14 

176.21 

75.14 


HELIOCENTRIC  CONIC 


RL 

147.23 

LAL 

.00 

LOL 

83.09 

VL 

27.800 

OAL 

RP 

108.88 

LAP 

-1  .72 

LOP 

286.82 

VP 

37.522 

CAP 

RC 

87.691 

CL 

32.77 

OP 

-13.26 

ZAL 

60.24 

ZAP 

ARRIVAL  CATE  JUN  3 1969 


DISTANCE  462.077 

3.56  A7L  85.73  HCA  203.79  SMA  128.86  ECC  .15530  INC  4.2678  Vl  30.259 

.50  A7P  93.91  TAL  159.96  TAP  3.76  RCA  108.85  APO  148.87  V2  34.804 

94.78  ETS  .40  7AE  159.48  CtE  222.18  7AC  108.98  ETC  170.81  CLP  -94.91 


PLANETOCENTRIC  CONIC 


58.57 
121 .43 
58.57 
121 .43 
58.57 
121 .43 
OIFFERENTI 
TOE  .9257  TRA  .3101  TC3-1 .3100 
ROE  .6271^  RRA  .3186  RC3  -.5219 
FOE  9.9333  FRA  6.6109  FC-11  .5075 
0OE  1.1181  BRA  .4446  BC3  1 .4102 

LAUNCH  DATE  DEC  15  1968 


VHL 

3.815 

DLA  41,31 

RAL  12.44 

RAO  6567. 

6 VEL  11.659 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

21 

4 55 

4110.23 

-30.42 

182.54 

240.52 

4 

5 4 

2816.05 

-30.41 

83.60 

240.51 

21 

4 55 

4110.23 

-30.42 

182.54 

240.52 

4 

5 4 

2816.05 

-30.41 

83.60 

240.51 

21 

4 55 

4110.23 

-30.42 

182.54 

240.52 

4 

5 4 

2816.05 

-30.41 

83.60 

240.51 

. CORRECTIONS 

MID- 

COURSE  EXECU 

OPA  -10.15  RAP  17.75  ECC  1.2395 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60,59 

22  13  25 

3510.2 

-34.08 

174 .54 

60.58 

4 52  0 

2216.1 

-34.07 

75.60 

60.59 

22  13  25 

3510.2 

-34.08 

174.54 

60.58 

V 4 52  0 

2216.1 

-34.07 

75.60 

60.59 

22  13  25 

3510.2 

-34.08 

174.54 

60.58 

4 52  0 

2216.1 

-34.07 

75.60 

SAU  .2743 
FAU  .19343 
BSP  5768 
FSP  -6197 


SOT 

RRT 

see 

SCI 


1821.1  SCR  1204,8  5C3  1881  .9 


.9583  RRF  .9896  RTF 
2183.5  R23  .19li  R13 


.9508 

.9710 


2164.2  SC2  289.8  THA  33.04 
flight  TIME  172.00 


ORBIT  DETERMINATION  ACCURACY 
ST  1403.0  SR  961.2  SS  3729.0 

CRT  .9977  CRS  -.9982  CST  -.9920 

LSA  4095.0  MSA  l7l.2  SSA  6.1 

ELI  1699.8  El2  53.7  ALF  34.39 

ARRIVAL  CATE  JUN  5 1969 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.90  LAP  -1.88  LOP  289.99 

RC  90.065  CL  31.92  CP  -11.70  ZAL 

PLANETOCENTRIC  CONIC 
C3  14.408  VHL  3.796  OLA  40.72  RAL 


VL  27.800  CAL 
VP  37.517  CAP 


DISTANCE  468.349 

3.62  AZU  85.85  HCA  206.96  SMA  128.86 
.89  AZP  93.70  TAt  159.69  TAP  6.65 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

59.43 

21 

12  25 

4097.51 

-30.10 

181 .24 

120.57 

4 

5 0 

2824.36 

-30.09 

84.10 

59.43 

21 

12  25 

4097.51 

-30.10 

181.24 

120.57 

4 

5 0 

2824.36 

-30.09 

84.10 

59.43 

21 

12  25 

4097.51 

-30.10 

181.24 

120.57 

4 

5 0 

2824.36 

-30.09 

84.10 

differential  CORRECTIONS 

MIOH 

TOE  1.12A2 

TRA 

.4716  TC3-1.M14 

8AU  .3181 

SGT  j 

ROE  .5562 

RRA 

.2789  RC3  -.4406  FAU  .19130 

RRT 

FOE  9.5058 

FRA 

6.6625 

FC-11 .4944 

BSP  6814 

SG6  ; 

BOE  1.2542 

BRA 

.5479 

BC3  1 .6512  FSP  -6166 

SGI  : 

59.61  ZAP  100.24  ETS  359.24  ZAE  157.29  ETE  211.72 

13.37  RAO  6567.6  VEL  11.653  PTH  2.05  VHP  2.813 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


241.04 
241 .04 
241 .04 
241.04 
241.04 
241.04 


61.17 
61.16 
61.17 
61 .16 
61 .17 
61.16 


22  20  42 
4 52  4 

22  20  42 

4 52  4 

22  20  42 

4 52  4 


*284.9  SCR  1060.9  SC3  1849.2 
.9697  RRF  .9638  RTF  ^9682 
*519.2  R23  .1420  R13  .9752 

!508.1  SC2  256.2  THA  24.47 


ECC  .15569  INC  4. 1485  Vl  30.259 

RCA  108.80  APO  148.92  V2  34.799 

ZAC  106.40  ETC  169.81  ClP-100.46 

OPA  -9.70  RAP  14.94  ECC  1 .2371 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3497.5  -33.69  173.23 

2224.4  -33.68  76.10 

3497.5  -33.69  173.23 

2224.4  -33.68  76,10 

5497.5  -33.69  173-23 

2224.4  -33.68  76.10 

ORBIT  DETERMINATION  ACCURACY 
ST  1720.5  SR  856.1  SS  3620.0 

CRT  .9995  CRS  -.9972  CST  -.9944 

LSA  4094.9  MSA  l7l.O  SSA  6.7 

ELI  1921 .5  EL2  25,1  AlF  26.45 


565 


JPL  TM  33-99 


EARTH--VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAUNCH  CAT£  C£C  15  196a 


TlICHT  TIM£  174. CW 


arrival  CAT£  jUN  7 J969 


heliocentric  conic 


CISTANCE  474.601 


Rl  147.23 

LAL 

.00 

lOl  63.09 

VL  27.796 

cal  3.69 

A7l  65.95 

HCA 

210.12 

SMA 

126.65 

ECC  .15629 

INC  4,0525 

VI 

30.259 

RP  10a.9l 

LAP 

-2.03 

LOP  293.15 

VP  57.512 

CAP  1 .26 

A2P  93.51 

tal 

159.37 

TAP 

9.49 

RCA  108.71 

APO  146.98 

V2 

34.795 

RC  92.449 

CL 

3|  .16 

CP  -10.39 

2al  56.96 

ZAP  105.52 

ETS  356.33 

2AE 

154.57 

ETE 

204.01 

ZAC  104.05 

ETC  169.03 

CLP 

'105 .76 

PLANE tocentric  conic 

C3  14.35a 

VHL 

3.769 

ClA  40.22 

Ral  14.29 

RAC  6567.6 

VEL  11.651 

PTH 

2.05 

VHP 

2,657 

OPA  -9.40 

RAP  12.43 

ECC 

1 .2363 

LNCH  A2MTM 

LNCH  time 

L'l  time 

INJ  LAT 

iNJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

60.16 

21 

19  23 

4067.50 

-29 . 79 

160.19 

241.70 

61  .63 

22 

27  31 

3467.5 

-33.32 

172.18 

119.64 

4 

5 23 

2632.62 

-29.77 

64.63 

241.69 

6]  .61 

4 

52  35 

2232.6 

-33.31 

76.62 

60.16 

21 

19  23 

4067.50 

-29.79 

idO*i9 

241.70 

6l  .63 

22 

27  31 

3467.5 

-33.32 

1 72 . 1 6 

119.64 

4 

5 23 

2632.62 

-29.77 

64.63 

24J .69 

61.61 

4 

52  35 

2232.6 

-33.31 

76.62 

60.16 

21 

19  23 

4067.50 

-29.79 

180,19 

241.70 

61.63 

22  27  31 

3467.5 

-33.32 

172.16 

119.64 

4 

5 23 

2632.62 

-29.77 

64.63 

241.69 

61  .61 

4 

52  35 

2232.6 

-33.31 

76.62 

CirrERENTlAL 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACV 

ORBIT  determination  ACCURACV 

TCE 

1 .3095 

TRA 

.6336 

TC3-1 .6575 

6AU 

.5632 

SGT  2734.3 

SCR 

935.9 

SC3 

1786.3 

ST 

2016.0 

SR 

766.2 

ss 

3496.0 

ROE 

.4  969 

RRA 

.Z43I 

RC3  -.3613 

TAU 

.16513 

RRT  .9704 

RRF 

.9751 

RTF 

.9769 

CRT 

.9999 

CRS 

-.9957 

CST 

-.9956 

roE 

8.9976 

era  6.6179 

FC-Il .162C 

BSP 

6012 

2890,0 

R23 

.0679  R13 

.9794 

USA 

4104.5 

MSA 

171  .2 

SSA 

7.4 

BCE 

I .4013 

BRA 

.6766 

BC3  1.6924 

FSP 

-5994 

SCI  2662.1 

SC2 

214.4 

THA 

16.46 

Eli 

2157.4 

El2 

7.4 

AlF 

20.66 

LAUNCH  DATE  CEC  15  196a 


FlICHT  n>C  176.00 


ARRIVAL  CATE  JUN  9 1969 


HELIOCENTRIC  CONIC 


DISTANCE  4a0.a5^ 


Rl  147.23 

LAL 

.00 

La  63-09 

VL  27 . 794 

gal  3.77 

A7L  66.03 

HCA 

213.26 

SHA 

126.62 

ECC  .15709 

INC  3.9734 

VI 

30.259 

RP  108.92 

LAP 

-2.16 

LOP  296.31 

VP  37.505 

GAP  1.66 

AZP  93.32 

tal 

159.01 

TAP 

12.29 

RCA  106.56 

APO  149.06 

V2 

34.791 

RC  94 . 640 

OL 

30.45 

CP  -9.27 

ZAL  56.26 

ZAP  110.56 

ETS  557.63 

ZAE 

151.64 

ETE 

196.4] 

ZAC  101.99 

ETC  166.44 

CLP 

-no. 64 

PLANETOCENTRIC  CONIC 

C3  14.365 

VHL 

3.793 

Ola  39.76 

ral  15-22 

RAO  6567.6 

VEL  11.652 

PTH 

2.05 

VHP 

2.922 

DPA  -9.17 

RAP  10.24 

ECC 

1 .2367 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

60.61 

21 

26  6 

4079.53 

-29.46 

179.32 

242.46 

6j  .96 

22 

34  5 

3479.5 

-32.97 

I7i  .32 

1 19.19 

4 

6 a 

2641  .62 

-29.46 

65.16 

242.47 

61.97 

4 

53  30 

2241  .6 

-32.96 

77.18 

60.61 

21 

26  6 

4079.53 

'29.46 

179.32 

242.46 

61.96 

22  34  5 

3479.5 

-32.97 

171  .32 

H9.J9 

4 

6 6 

2641 .62 

-29.46 

65.16 

242.47 

61.97 

4 

53  30 

2241  .6 

'32.96 

77.18 

60.61 

21 

26  6 

4079.53 

-29.46 

179.32 

242.46 

61.96 

22 

34  5 

3479.5 

-32,97 

171  .32 

119.19 

4 

6 6 

2641 .62 

-29.46 

65.16 

242.47 

61.97 

4 

53  30 

2241.6 

-32.96 

77.16 

crrrERENTiAL 


HIO'CCURSE  EXECUTION  ACCURACT 


0R8IT  DETERMINATION  ACCURACV 


toe  i .4rao 

TRA 

.7925 

TC3-2.1055 

6AU 

.4067 

SCr  3156.4  SCR  626.4  SG3  1703.9 

ST 

2261.7 

SR 

693.0 

SS 

3352.3 

ROE  .4514 

RRA 

.2097  RC3  -.2693 

FAU 

.17712 

RRT  . 

9641  RRF  . 

.9626  RTF 

.9619 

CRT 

.9996 

CRS 

-.9937 

CST 

-.9964 

roe  6.4156 

FRA 

6.4734 

FC-10.6603 

BSP 

9291 

see  3262.6  R23  . 

.0434  R13  . 

.9626 

L5A 

4110.3 

MSA 

171  .2 

SSA 

7.9 

BOe  1.5454 

BRA 

.6196 

8C5  2.1253 

FSP 

-5761 

SCI  3255.9  SC2  212.6  THA  14.23 

ELI 

2364.5 

EL2 

19.4 

alf 

16.89 

aUNCH  CATE  DEC 

15  1966 

Flight  time  i76.00 

arrival 

DATE 

JUN 

11  1969 

HELIOCENTRIC  CONIC 

DISTANCE  467.042 

Rl  147.23 

lal 

.00 

La  63.09 

VL 

27.769 

GAL  3.67 

AZl  66.09 

HCA  216.45 

SMA  128.78 

ECC 

.15609 

INC 

5.9065 

VI 

30.259 

RP  106.93 

LAP 

-2.32 

LOP  299.47 

VP 

37.496 

GAP  2.04 

AZP  93.14 

tal  156.60 

TAP  15.04 

RCA 

108.42 

APO 

149.14 

V2 

34 .768 

RC  97.236 

CL 

29.76 

CP  '6.31 

ZAL 

57.56 

ZAP  115.32 

ETS  357.06 

ZAE  146.72 

ETE  194.31 

ZAC 

100.23 

ETC 

167.98 

CLP 

'115,60 

PLANETOCENTRIC  i 

CONIC 

C3  14.479 

VHL 

3.605 

DLA  39.36 

RAL 

16.19 

RAO  6567.6 

VEL  11.656 

PTH  2.05 

VHP  3.008 

OPA 

-8.96 

RAP 

8,37 

ECC 

1 .2365 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

61  .40 

21 

32  41 

4073.22 

- 

29.16 

178.60 

243.36 

62.26 

22  40  34 

34  73.2 

- 

32 .62 

170.61 

11  6 . 60 

4 

7 15 

2650.63 

- 

29.15 

85.77 

243.36 

62.25 

4 54  46 

2250.8 

- 

32.61 

77.78 

6l  .40 

21 

32  41 

4073.22 

- 

29.16 

176.60 

243-36 

62,26 

22  40  34 

3473.2 

- 

32.62 

170.61 

116.60 

4 

7 15 

2650.63 

- 

29.15 

65.77 

243.36 

62.25 

4 54  46 

2250.8 

- 

32.61 

77.76 

61  .40 

21 

32  41 

4073.22 

- 

29.16 

178.60 

243.36 

62.26 

22  40  34 

3473.2 

- 

32.62 

170.61 

116.60 

4 

7 15 

2650.63 

- 

29.15 

65.77 

243.36 

62,25 

4 54  46 

2250.8 

- 

32.61 

77.76 

CirrERENTlAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TCE 

1 .6305 

TRA 

.9489 

TC3-2.3263 

BAU 

.4526 

SGT 

3547.4 

SCR 

733.0 

SC3 

1605.6 

ST 

2517.5 

SR 

630.2 

SS 

3200.2 

RCE 

.4  1B7 

RRA 

.1794 

RC3  -.2235 

FAU 

.16739 

RRT 

.9511 

RRF 

.9447 

RTF 

.9649 

CRT 

.9984 

CRS 

-.9906 

CST 

' .9966 

roE 

7.6056 

FRA 

6.2715 

FC-10.0085 

.BSP 

10556 

SGB 

3622.3 

R23 

.0136 

R13 

.9651 

LSA 

4116.6 

MSA 

171  .3 

SSA 

6.5 

BOE 

1 .6619 

BRA 

.9657 

8C3  2.3390 

FSP 

-5511 

SCI 

3615.5 

SC2 

222.1 

THA 

11  .16 

ELI 

2594.9 

EL2 

34 .5 

ALF 

14  ,Q4 

LAUNCH  DATE  DEC  1 5 1 968 


flight  time  lao.oo 


ARRIVAL  DATE  JUN  13  1969 


heliocentric  CCNIC 

Rl  147.23 

LAL 

.00 

La  83.09 

VL  27.762 

RP  106.94 

LAP 

-2.45 

LOP  302.63 

VP  37.491 

RC  99.636 

CL 

29.10 

GP  -7.46 

ZAL  56.63 

PLANETOCENTRIC  CCNIC 

C3  14.637 

VHL 

3.826 

OLA  39.02 

RAU  17. J9 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

61  .95 

21 

39  16 

4068.15 

-26.64 

1 16.05 

4 

8 36 

2660.70 

-26.63 

61  .95 

21 

39  16 

4066.15 

-26 .64 

118.05 

4 

6 36 

2660.70 

-26.63 

61  .95 

21 

39  16 

4066.15 

-26 .64 

116.05 

4 

8 36 

2660.70 

-26 .63 

differential  CORRECTICNS 

TOE  1 .7665 

TRA 

1 .1036 

TC3-2.52I0 

BAU  .4943 

ROE  . 3620 

RRA 

.1525 

RC3  -.1642 

FAU  .15639 

FOE  7.1999 

FRA 

6.0369 

FC3-9.2504 

BSP  1 1 749 

BOE  1 .8092 

BRA 

1 .1141 

BC3  ?.!263 

FSP  -5196 

DISTANCE  493.231 


GAL  3.^ 

AZL  66.15 

HCA  219.61 

SMA  128.73 

ECC  .15930 

INC 

3.8469 

VI 

30.259 

GAP  2.42 

AZP  92.97 

TAL  156.15 

TAP  17.75 

RCA  W8.2-5 

APO 

149.24 

V2 

34.766 

ZAP  119.76 

ETS  356.66 

ZAE  145.91 

ETE  191.26 

ZAC  98 .80 

ETC 

167.64 

CLP 

-120.06 

RAO  6567.6 

VEL  11.663 

PTH  2.05 

VHP  3.111 

OPA  -8 . 74 

RAP 

6.65 

ECC 

1 .2409 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INj 

( 2 LAT 

INJ 

2 LONG 

177,96 

244.41 

62.49 

22  47  6 

3466.2 

- 

32.26 

170.00 

66.40 

244.40 

62.48 

4 56  19 

2260.7 

- 

32.26 

76.43 

177.96 

244.41 

62.49 

22  47  6 

3466.2 

- 

32.26 

170.00 

66.40 

244.40 

€2.46 

4 56  19 

2260.7 

- 

32.26 

76 .43 

177.96 

244.41 

€2.49 

22  47  6 

3466.2 

- 

32.26 

170.00 

66.40 

244.40 

62.46 

4 56  19 

2260.7 

- 

32.26 

76 .4  3 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

SCT  3906.5  SCR  655.3  SC3  1500.9 

ST  2724.9 

SR 

578.8 

SS 

3047.0 

RRT  , 

.9X17  RRF 

.9204  RTF 

.9666 

CRT  . 9964 

^RS 

-.9871 

CST 

-.9971 

SC6  3961.1  R23  - 

.0039  R13 

.9668 

LSA  4124.9 

MSA 

171  .5 

SSA 

9.0 

SCI  3954.0  SC2  236.7  THA 

8.91 

ELI  2785.3 

El2 

48.0 

alf 

11  .95 

566 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  CATE  DEC  15  1968 


Flight  time  18?. oo 


arrival  cate  JUN  15  1969 


HELIOCENTRIC  CONIC 


RL 

147.23 

LAL 

.00 

LOL 

RP 

108.94 

LAP 

-2.58 

LOP 

RC 

102.038 

CL 

28.44 

CP 

PLANETOCENTRIC  CONIC 

C3 

14,855 

VHL 

3.854 

Ola 

DISTANCE  499.399 

83.09  VL  27.773  CAL  4.10  A7L  86.20  HCA  222.77  SMA  128.67  ECC  .16070  INC  3.7986  VJ  30.259 

305.79  VP  37,483  CAP  2.79  A7P  92.79  TAL  157.65  TAP  20.42  RCA  108.00  APO  149.35  V2  34.784 

7AL  56.04  7AP  123.93  ETS  356.34  7AE  143.29  ETE  188.95  7AC  97.68  ETC  167,39  ClP'J24.20 


-6.75 


38.68  RAL' 

LNCH  A7MTH 
62.47 
117.53 
62.47 
117.53 
62.47 
117.53 

differential  corrections 
TCE  1.8922  TRA  1.2565  TC3-2.6828 
ROE  .3581  RRA  .1285  RC3  -.1121 
FOE  6.6126  FRA  5-7830  FC3-8.4439 
BOE  1.9258  BRA  1 .2630  BC3  2.6851 

LAUNCH  DATE  OEC  15  1968 


18.24  RAO  6567.6  VEL  11.672  PTH  2.05  VHP  3.230  OPA  -8.49  RAP  5.65  ECC  1.2445 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

21 

45 

58 

4064 .26 

-28.50 

177.46 

245.54 

62.67 

22 

53 

42 

4 

10 

18 

2871 .18 

-28.49 

87.08 

245.53 

62.65 

4 

58 

9 

21 

45 

58 

4064 .26 

-28.50 

177.46 

245.54 

62.67 

22 

53 

42 

4 

10 

18 

287 IAS 

-28.49 

07.08 

245.53 

62.65 

4 

58 

9 

Zl 

45 

58 

4064 .26 

-28.50 

177.46 

245.54 

62.67 

22 

53 

42 

4 

10 

18 

2871 .18 

-28.49 

87.08 

245,53 

62.65 

4 

58 

9 

MID-COURSE  EXECUTION  ACCURACT 
BAU  .5332  SOT  4232.5  SOR  592.2  SC3  1393.9 

FAU  .14488  RRT  .9023  RRT  .8886  RTF  .9880 

BSP  12865  see  4273.7  R23  -.0139  R13  .9879 

FSP  -4863  SCI  4266.2  SC2  253.3  THA  7.22 

flight  time  184.00 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3464.3 

-31 .92 

169.50 

2271  .2 

-31 .91 

79.12 

3464.3 

-31 .92 

169.50 

2271 .2 

-31 .91 

79.12 

3464.3 

-31 .92 

169.50 

2271  .2 

-31 .91 

79.12 

ORBIT  DETERMINATION  ACCURACV 


ST  2903.7  SR 
CRT  .9935  CRS 
LSA  4131 .3  MSA 
ELI  2952.4  EL2 


537.4  SS  2894 .4 
-.9824  CST  -.9972 
I7l .9  SSA 
60.1  AlF 


9.5 

10.42 


ARRIVAL  CATE  JUN  1 7 1969 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.95  LAP  -2.70  LOP  308.96 

RC  104.441  CL  27.77  OP  -6.12  ?AL 

PLANETOCENTRIC  CONIC 


DISTANCE  505.546 

VL  27.764  CAL  4,24  A7L  86.25  HCA  225.93  SMA  128.61 

VP  37,475  GAP  3.16  ATP  92.61  TAL  157.12  TAP  23.05 


55.22  TAP  127,79  ETS  356,09  TA£  U0.86  ETE  187.17 


ECC  .16231  INC  3.7539  VI  30.259 
RCA  107.73  APO  149.48  V2  34.783 
ZAC  96.88  ETC  167,21  CtP-128.04 


C3  15.132 

VHL  3.890 

Ola  38.35 

RAL  19.32 

RAO  6567.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

62.98 

21  52  48 

4061 .19 

-28.15 

177.00 

117.02 

4 12  8 

2882.53 

-28.14 

87.81 

62.98 

21  52  48 

4061 .19 

-28.15 

177.00 

117.02 

4 12  8 

2882.53 

-28.14 

87.81 

62.98 

21  52  48 

4061 .19 

-28.15 

177.00 

117.02 

4 12  8 

2882.53 

-28.14 

87.81 

DIFFERENTIAL  CORRECTIONS 
TDE  2.0053  TRA  1.41J0  TC3-2.8085  640  .5683 
ROE  .3405  RRA  .1078  RC3  -.0666  PAU  .13287 
FOE  6.0660  FRA  5.5342  FC3-7.60I6 'BSP  13849 
BOE  2.0340  BRA  1.4151  6C3  2.8093  FSP  -4506 


VEL  11.684  PTH 
INJ  RT  ASC  IN. 

246.78 

246.77 

246.78 

246.77 

246.78 
246.77 

MID-COORSE  EXECUTION  ACCURACV 
SCT  4529.9  .SCR  543.2  SC3  1289.7 

RRT  .8658  RRT  .8497  RTF  .9887 

see  4562.4  R23  -.0188  R13  .9886 

SCI  4554.4  SC2  270.4  THA  5.95 


2,05  VHP  3.362  OPA  -8.20  RAP  4,76  ECC  1 .2490 


t AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.81 

23 

0 

30 

3461  .2 

-31 .56 

169.06 

62.79 

5 

0 

11 

2282.5 

-31.54 

79.80 

62.81 

23 

0 

30 

3461  .2 

-31  .56 

169.06 

62.79 

5 

0 

n 

2282.5 

-31.54 

79.80 

62.81 

25 

0 

30 

3461  .2 

-31 .56 

169.06 

62.79 

5 

0 

11 

2282.5 

-31  .54 

79.88 

ORBIT  determination  ACCURACV 
ST  3059.4  SR  505.1  SS  2749.5 
-.9768  CST  -.9973 


CRT  .9897  CRS 
LSA  4140.7  MSA 
ELI  3100.0  EL2 


172.6  SSA 
7l  .3  AlF 


10.  J 

9.29 


LAUNCH  DATE  DEC  15  1968 

MELIOCENTPIC  CCNIC 
RL  147.23  LAL  .00  LOL  83.09 

RP  108.95  LAP  -2.81  LOP  312.12 

RC  106.844  CL  27.11  CP  -5.58 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  186.00 


ARRIVAL  DATE  JUN  19  1969 


VL  27.752 
VP  37.467 
ZAL  54.35 


CAL 

GAP 


DISTANCE  511.672 

4.40  AZL  86.29  HCA  229.09  SMA  128.53  ECC  .16412  INC  3.7138  Vi  30.259 
3.54  AZP  92.43  TAL  156.55  tAP  25.64  RCA  107.43  APO  149.62  V2  34.783 


ZAP  131.36  ETS  355.91  ZAE  138.65  ETE  185.79  ZAC  96.36  ETC  167.10  ClP-131.60 


C3  15.471 

VHL  3.933 

DlA  38.03 

RAL  20.4- 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

63.48 

21  59  47 

4059.00 

-27.78 

116.52 

4 14  10 

2894,66 

-27.77 

63. 4f) 

21  59  47 

4059.00 

-27.78 

116.52 

4 14  10 

2894.66 

-27.77 

63.48 

21  59  47 

4059.00 

-27.78 

116.52 

4 14  10 

2894 .66 

-27.77 

differential 

CORRECTIONS 

TOE  2,1043  TRA  1,5632  TC^-2 ,9\0\  BAU  .6019 
ROE  .3277  RRA  .0894  RC3  -.0293  FAU  .12176 
FOE  5.5462  FRA  5.2778  FC3-6.8136  BSP  14806 
BOE  2.1296  BRA  1.5658  BC3  2.9102  FSP  -4183 

LAUNCH  DATE  DEC  15  1968 


RAD  6567.6  VEL  11.699  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

176.60  248.13 

88.59  248.12 

176.60  248.13 

88.59  248.12 

176.60  248.13 

88.59  248.12 

MID-COURSE  EXECUTION  ACCURACV 
SCT  4795.1  SCR  505.6  SC3  1188.6 

RRT  .8222  RRF  .8040  RTF  .9891 

see  4821.7  R23  -.0214  R13 

SCI  4813.2  SC2  286.7  Tha 

flight  time  188.00 


2.06 

VHP 

3.507 

OPA  -7.86 

RAP  4.17 

ECC  1.2546 

1 AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.92 

23 

7 26 

3459.0 

-51.17 

168.69 

62.90 

5 

2 25 

2294.7 

-31 .16 

80.69 

62.92 

23 

7 26 

3459.0 

-31  .17 

168.69 

62.90 

5 

2 25 

2294  1 7 

-31 .16 

80.69 

62.92 

23 

7 26 

3459.0 

-31  .17 

168.69 

62.90 

5 

2 25 

2294.7 

-31  .16 

80.69 

.9890 

4.97 


ORBIT  OETERMINAI 
ST  3186.3  SR  479.9  SS  2604 . 7 

CRT  .9850  CRS  -.9702  CST  -.9974 

LSA  4139.7  MSA  173.5  SSA  10.6 

ELI  3221.2  El2  91.9  AlF  8.44 

ARRIVAL  CATE  JUN  21  1969 


HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  tOL  83.09 

RP  108.94  lap  -2.91  LOP  315.28 

RC  109.246  CL  26.43  CP  -5.10  ZAL 

PLANETOCENTRIC  CONIC 
C3  15.872  VHL  3.984  OlA  37.71  RAL 


DISTANCE  517.775 

VL  27.740  CAL  4.57  AZL  86,32  HCA  232*25  SMA  128.44  ECC  .16614  INC  3.6773  VI  30.259 

VP  37.458  CAP  3.92  AZP  92.25  TAL  155.94  TAP  28.19  RCA  107.10  APO  149.78  V2  34.784 

96.12  ETC  167.03  ClP-134.89 


53.44  ZAP  134.67  ETS  355.77  ZAE  136.65  ETE  184.69  ZAC 
21.63  RAD  6567.6  VEL  11.716  PTH  2.06  VHP  3.664 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

63.98 

22 

6 59 

4057.43 

-27.39 

176.25 

249,57 

63.00 

23 

14 

37 

116.02 

4 

16  19 

2907.81 

'27.37 

89.44 

249.56 

62.98 

5 

4 

47 

63.98 

22 

6 59 

4057.43 

-27.39 

176.25 

249.57 

63.00 

23 

14 

37 

116.02 

4 

16  19 

2907.81 

-27.37 

89.44 

249.56 

62.98 

5 

4 

47 

63.98 

22 

6 59 

4057.43 

-27.39 

176.25 

249.57 

63,00 

23 

14 

57 

116.02 

4 

16  19 

2907.81 

-27.37 

89.44 

249.56 

62.98 

5 

4 

47 

differential  CORRECTIONS 

MID- 

iCOURSE  EXECUTION  ACCURACV 

TOE  2.1935 

TRA 

1.7174 

TC3-2.9815 

BAU  .6526 

SCT 

5034.2  SCR 

478.4  SC3  1093.5 

ROE  .3194 

RRA 

.0736 

RC3  .0015 

FAU  .11113 

RRT 

.7739  RRF 

-7542  RTF 

.9894 

FOE  5.0694 

FRA 

5.0329 

FC3-6.0615 

BSP  1 5664 

SCB 

5056.9  R23  - 

,0224  R13 

.9893 

BOE  2.2167 

BRA 

1.7190 

6C3  2.9815 

FSP  -3869 

SCI 

5047.8  SC2 

302.2  7HA 

4.22 

OPA  '7.48  RAP 
PO  CST  TIM  INJ 
3457.4 
2307.8 
3457.4 
2307.8 
3457.4 
2307.8 
ORBIT  OETERMINA 
ST  3291  .6  SR 
CRT  .9795  CRS 
ISA  4135.3  MSA 
ELI  3322.4  EL2 


3.85  ECC  1 .2612 
2 LAT  INJ  2 LONG 


30.77 

30.76 

30.77 

30.76 

30.77 
30.76 


168.57 
81  .57 
168.37 
81  .57 
168.37 
81  .57 


TION  ACCURACV 
461 .1  SS  2466.6 
.9628  CST  -.9974 
174.7  SSA  11.0 
91 .9  AlF  7.82 


567 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  196B-69 


LAUNCH  CATE  CEC  15  1968  FtlGHT  TIME  190.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CONIC  CI5TANCE  523.856 

Rl  147.25  LAL  .00  La  83.09  VL  27.727  GAL  4.75  A7L  86.36  HCA  235.41  SMA  128.35  ECC  .16838  INC  3.6438  V1  30.259 

RP  108.94  lap  -3.00  LOP  318.45  VP  37.450  CAP  4.30  A7P  92.07  TAL  155.29  TAP  30.70  RCA  106.74  APO  149.96  V2  34.785 

RC  m.645  Gl  ' 25.75  GP  -4,68  7Al  52.50  7AP  137.73  ETS  355.67  7AE  134.85  ETE  183.81  7AC  96.13  ETC  167.00  ClP-137.94 

planetocentric  CCNIC 

C3  16.339  VHl  4.042  CLA  37.39  RAL  22.84  RAO  6567.7  VEL  11.736  PTH  2.07  VHP  3.831  CPA  -7.05  RAP  3.77  ECC  I .2689 


LNCH  A7HTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  ? LONG 

64.49 

22  14  23 

4056.54 

-26.97 

175.94 

251.11 

63.06 

23  21  59 

3456.5 

-30.35 

168.09 

115.51 

4 18  34 

2921 .90 

-26.96 

90.36 

251.10 

63.05 

5 7 46 

2321  .9 

-30.34 

82.51 

64  .49 

22  14  23 

4056.54 

-26.97 

175.94 

251  .11 

63.06 

23  21  59 

3456.5 

-30.35 

168.09 

115.51 

4 18  34 

?92l,90 

'26,96 

■ 90.36 

251.10 

63.05 

5 7 16 

2321  .9 

-30.34 

82.51 

64  .49 

22  14  23 

4056.54 

-26.97 

175.94 

251 .11 

63.06 

23  21  59 

3456.5 

-30.35 

168.09 

115. 51 

4 18  34 

2921 .90 

-26.96 

90.36 

251.10 

63.05 

5 7 16 

2321  .9 

-30.34 

82.51 

OIFFERtNTlAL  CO?RECTIONS  MIO-COWSE  EXECUTION  ACCURACY  ORBIT  CETERMINATJCN  ACCURACY 

TOE  2.2737  TRA  1 .8744  TC3-3.0254  BAU  .6609  SOT  5249. J SCR  459.8  SC3  1005.1  ST  3376.3  SR  447.8  5S  2335.5 

ROE  .3151  RRA  .0601  RC3  .0262  FAU  .10110  RRT  .7236  RRF  .7032  RTF  ,9894  CRT  .9734  CR5  -.9548  CST  -.9975 

FOE  4.6344  FRA  4 ,8030  FC3-5.3567  BSP  16459  SC6  5269.2  R23  -.0222  R13  .9894  tSA  4125.9  MSA  176.4  SSA  11.4 

BOE  2.2955  BRA  1.8754  6C3  3.0255  FSP  -3576  SCI  5259.6  SC2  316.7  THA  3.64  Ell  3404.3  EC2  101.7  alF  7.36 

LAUNCH  DATE  DEC  15  1968  FLIGHT  TIME  192.00  ARRIVAL  CATE  JUN  25  1969 

HELIOCENTRIC  CONIC  DISTANCE  529.913 

RL  147.23  LAL  .00  La  83.09  VL  27.712  CAL  4.95  A7t  86.39  HCA  238.57  SHA  128.25  ECC  .17085  INC  3.6128  VI  30.259 

RP  108.93  LAP  -3.08  LOP  321.62  VP  37.441  GAP  4.68  A2P  91.89  TAL  154.61  TAP  33.18  RCA  106.34  APO  250.16  V2  34.787 

RC  114.042  CL  25.05  CP  -4.31  7AL  51.52  ^AP  140.57  £TS  355.60  7AE  133.23  ETE  283.11  7AC  96.36  ETC  167.00  ClP-140.77 

Planetocentric  conic 

C3  16.877  VHL  4.108  OLA  37.07  RAL  24.08  RAO  6567.7  VEL  IJ.758  PTH  2.08  VHP  4.009  CPA  -6.58  RAP  3.92  ECC  1.2777 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

65.01  22  22  3 4056.06  -26.53  175.65  252.74  63,10  23  29  39  3456.1  -29.91  167.83 

114.99  42051  2937.23  -26,52  91,35  252.73  63.09  5 948  2337.2  -29.90  83.54 

65.01  22  22  3 4056.06  -26,53  175,65  252.74  63.10  23  29  39  3456.1  -29.91  167.83 

214.99  4 20  51  2937.23  -26,52  91.35  252.73  63,09  5 9 48  2337.2  -29,90  83.54 

65.01  22  22  3 4056.06  -26.53  175.65  252.74  63.10  23  29  39  3456.1  -29.91  167.83 

114.99  42051  2937.23  -26,52  91,55  252.73  63.09  5 948  2337.2  -29.90  83.54 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCiJRACr  ORBIT  DETERMINATION  ACCURACY 

TOE  2.3467  TRA  2.0355  TC3-3.0431  BAU  .6867  SCT  5442.6  SCR  448.0  SC3  923,7  ST  3443-4  SR  438.9  SS  2212.2 

ROE  .3141  RRA  .0489  RC3  .0455  FAU  .09172  RRT  .6746  RRF  .6542  RTF  .9894  CRT  .9669  CRS  -.9465  CST  -.9975 

FOE  4.2414  FRA  4.5896  FC3-4.7052  BSP  I7l73  SCB  5461 .0  R23  -.0212  R13  .9893  LSA  4112.4  MSA  178.4  SSA  11.6 

BOE  2.3677  BRA  2.0361  BC3  3.0435  FSP  -3299  SCI  5451  .0  SC2  330.2  THA  3.19  ELI  3469.5  El2  121.1  AlF  7.03 


LAUNCH  DATE  DEC  15  1968 

Flight  time  194.00 

ARRIVAL  DATE 

JUN 

27  1969 

” 

-HELIOCENTRIC 

CONIC 

DISTANCE  535. 

947 

= 

RL  147,23 

LAL  .00 

ta  83.09 

VL  27.697 

GAL  5.17 

ATL  86,42 

HCA  241,74 

SMA  128.15 

ECC  .17354 

INC  3.5837 

Vl 

30.259 

RP  108.93 

LAP  -3.16 

LOP  324.78 

VP  37.432 

GAP  5 .06 

ATP  91.70 

TAl  153.90 

TAP  35.63 

RCA  105.91 

APO  150.39 

V2 

34 .790 

RC  116,435 

GL  24.35 

GP  '3.98 

7Al  50.51 

TAP  143.22 

ETS  355.54 

TAE  131.78 

ETE  182.53 

TAC  96.80 

ETC  167.01 

ClP 

'143.40 

Planetocentric  conic 

C3  17.491 

VHL  4,182 

ClA  36.74 

RAL  25.36 

RAO  6567.7 

VEL  11.784 

PTH  2.08 

VHP  4 . 

195 

OPA  -6.07 

RAP  4.T7 

ECC 

1 .2879 

LNCH  ATMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.54 

22  29  56 

4056,06 

-26.06 

175.38 

254.45 

63.13 

23  37 

32 

3456.1 

-29.44 

167.60 

I J4 ,46 

4 23  8 

2953.74 

-26.05 

92.42 

254.44 

63.12 

5 12 

22 

2353.7 

-29.43 

84.65 

= 

65.54 

22  29  56 

4056.06 

-26.06 

175.38 

254.45 

63.13 

23  37 

32 

3456.1 

-29.44 

167.60 

I 

114.46 

4 23  8 

2953.74 

-26.05 

92.42 

254.44 

63.12 

5 12 

22 

2353.7 

-29.43 

84.65 

65.54 

22  29  56 

4056.06 

-26.06 

175.38 

254.45 

63.13 

23  37 

32 

3456.1 

-29.44 

167.60 

114.46 

4 23  8 

2953.74 

'26.05 

92.42 

254,44 

63.12 

5 12 

22 

2353.7 

-29.43 

84.65 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCiJRAC^ 

ORBIT  determination  ACCURACY 

TOE  2.4156 

TRA  2.2042 

TC3-3.0310 

BAU  .7089 

SCT  5619.6  SCR 

441.5  5C3  i 

849.7 

ST  3498.0 

SR  433.8 

SS 

2098.9 

RCE  .3163 

RRA  .0398 

RC3  .0604 

FAU  .08276 

RRT 

.6298  RRF 

.6102  RTF 

.9892 

CRT  .9602 

CRS  -.9381 

CST 

-.9975 

FCE  3.8920 

FRA  4.3985 

FC3-4 .0963 

BSP  17761 

see  5636.9  R23  - 

.0195  R13 

.9892 

LSA  4098.4 

MSA  180.9 

SSA 

12.2 

BCE  2.4363 

BRA  2.2045 

BC3  3.0316 

FSP  '3030 

sej  5626.5  SC2 

342.5  THA 

2.84 

ELI  3522.7 

EL2  120.3 

ALF 

6.80 

LAUNCH  CATE  DEC  15  1968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUN  29  1969 


heliocentric  CCNIC  DISTANCE  541.955 

RL  147.23  LAL  ,00  La  83.09  Vl  27.681  CAL  5.40  A2L  86.44  HCA  244.90  SMA  128.04  ECC  . 1 7649  INC  3.5564  Vl  30.259 

RP  108.91  LAP  -3,22  lOP  327.94  VP  37.424  CAP  5.46  ATP  91.51  TAL  153.16  TAP  38 .05  RCA  105.44  APO  150.64  V2  34.79< 

RC  118.823  CL  23.63  CP  -5.70  TAL  49.47  TAP  145.68  ETS  355.49  TAE  130.48  ETE  182.07  TAC  97.41  ETC  167.04  ClP-145.86 

PLANETOCENTRIC  CONIC 

C3  18.187  VHL  4.265  DLA  36.41  RAL  26.66  RAO  6567.7  VEL  11.814  PTH  2.09  VHP  4.391  OPA  -5.51  RAP  4.80  ECC  1.2993 

LNCH  ATMTH  LNCH  TJ>C  L-I  TIME  INJ  LAT  INJ  LONG  iNJ  RT  ASC  iNJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

66.10  22  38  6 4056.40  -25.56  175.13  256.24  63.15  23  45  42  3456.4  -28.95  167.39 

113.90  4 25  22  2971.57  -25.55  93.58  256.23  63,13  51454  2371.6  -28.93  85.84 

66.10  22  38  6 4056,40  -25.56  175.13  256.24  63.15  23  45  42  3456.4  -28.95  167.39 

113.90  42522  2971.57  -25.55  93.58  256.23  63.13  51454  2371 .6  -28.93  85.84 

66.10  22  38  6 4056.40  -25.56  175.13  256.24  63.15  23  45  42  3456.4  -28.95  167.39 

113.90  4 25  22  2971.57  -25.55  93.58  256,23  63.13  51454  2371 .6  -28.93  85.84 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.4761  TRA  2.3763  TC3-3.0038  BAU  .7306  SCT  5776,3  SCR  438.5  SC3  781 .6  ST  3533.9  SR  431.3  SS  1989.3 

ROE  .3208  RRA  .0325  RC3  .0705  FAU  .07487  RRT  .5902  RRF  .57l5  RTF  .9890  CRT  .9533  CRS  -.9296  CST  -.9975 

FOE  3.5711  FRA  4.2l76  FC3-3.5637  BSP  18360  SC8  5792.9  R23  -.0178  R13  .9889  uSA  4074.0  MSA  183.7  SSA  12.4 

BOE  2.4968  BRA  2.3765  6C3  3.0047  FSP  -2798  SCI  5782.1  SC2  353.6  THA  2.57  EU  3557.7  El2  129.4  AlF  6.64 


568 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  lt6t 


HELlOCENTilC  CONIC 


RL 

147.23 

LAL 

.00 

LOL 

,RP 

109  .RO 

LAP 

-3,27 

LOP 

RC 

121.109 

CL 

22.90 

CP 

PLANETOCENTRIC 

CONIC 

C3/ 

19.974 

VML 

4.399 

OLA 

•9.09 

991.lt 

-9.44 


FLX9HT  TINE  199.00 
DllTANCE  947.997 

VL  E7.«f4  UL  9.»#  A2L  ••.47  HCA  E49.04  9NA  1E7.9E 
VP  97.419  9AP  9.§«  AZP  tl.»f  TAL  19E.99  TAP  40.49 
2AL  49,40  ZAP  147.99  ET»  919,49  ZAE  1E9.91  ETE  1«1.«9 


99.09  RAL  C7.99  RAD  9997.9 


LNCH  AZMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONC 

•9.97 

22  49  29 

4097.12 

-29.03 

174.99 

H3.33 

4 27  33 

2990.73 

-29.02 

94.92 

•9.67 

22  49  29 

4097.12 

-29.03 

174.99 

H3.33 

4 27  33 

2990,73 

-29.02 

94.92 

99.97 

22  49  29 

4097.12 

-29.03 

174.99 

113.33 

4 27  33 

2990.73 

-29.02 

94.92 

VEL  11.947  PTH  E.IO  VHP  4.997 
INi  RT  ASC  INJ  AZMTH  INJ  TINE 


ARRIVAL  DATE  JUL  1 1»99 


ECC  .17999  INC  9.9904  VI  30.E59 
RCA  104.94  APO  190.91  VE  34. 799 
ZAC  99.19  ETC  197.09  ClP-149.19 

DPA  -4.9Z  RAP  9.49  ECC  1.31E3 


E99.il 

ES9.10 

E99.il 

E99.10 

E99.il 

E99.10 


99.14 

99.19 

93.14 

93.19 
93.14 


DIFFERENTIAL  C0RRECTX0N9 
TOE  E.93EO  TRA  E.9990  TC3-E.9999  9AU  .7901 

ROE  .3E79  RRA  .0E70  RC3  .0770  FAU  .09799 

FOE  9.E9E9  FRA  4.0934  FC3-3.0934  99P  19901 

W0€  E.9931  9RA  E.999E  9C3  E.9999  F9P  -E999 

LAUNCH  DATE  DEC  19  1999 

HELIOCENTRIC  CONIC 
RL  147. E3  LAL  .00  LOL  93.09 

RP  109.99  LAP  -3.5E  LOP  334. E9 

RC  1E3.991  9L  EE. 17  9P  -3. EE 

planetoccntrxc  conic 

C3  19.991  VHL  4.497  OLA  39.71  RAL  E9.33 
LNCH  AZNTH  LMCH  tine  L-I  tine  INJ  LAT 
97.97  EE  99  9 4099.07  -E4.49 

HE. 73  4 E9  39  3011.41  -E4.49 

•7.E7  EE  99  9 4099.07  -E4.49 

HE. 75  4 E9  39  3011.41  -E4.49 

•7.E7  EE  99  9 4099.07  -E4.49 

HE. 79  4 E9  39  3011.41  -E4.49 

DIFFERENTIAL  CORRECtlON9 
TOE  E.999E  TRA  E.7433  TC3-E.9907  9AU  .7979 
ROE  .9390  RRA  .0931  RC3  .0904  FAU  .09093 

FOE  3.0E30  FRA  3.9039  FC3-E.9999  99P  1940E 

ROE  E.9090  RRA  E.7434  9C3  E.9919  F9P  -E390 


99T  9917.9  99R  439*1  993 
RRT  .9971  RRF  .9397  RTF 
999  9934.0  RES  -.0199  R13 
391  99EE.9  99E  393.9  THA 

FLI9HT  TINE  EOO.OO 


E3  94  9 

9 17  E4 
E9  94  9 

9 17  E4 
E9  94  9 

9 17  E4 
Y 

719.9 

.9997 

.9897 

E.37 


CST  TIN 

INJ  Z LAT 

INJ  Z LONS 

5497.1 

-Z9.4Z 

197.19 

2390.7 

-Z9.41 

97.13 

3497.1 

-Z9.4Z 

197.19 

2990.7 

-Z9.41 

97.15 

5497.1 

-Z9.4Z 

197.19 

2990.7 

-29.41 

97.13 

ORBIT  DETERMINATION  ACCURACY 
ST  3957.5  8R  430.9 
CRT  .9494  CR9  -.9E1E 
L3A  4049.4  N8A  199.9 
ELI  3990.7  ElE  139.3 

ARRIVAL  DATE 


DISTANCE  993.990 

VL  E7.947  SAL  9.93  AZL  99.49  HCA  E91.EE  SNA  1E7.90 
VP  37.407  SAP  9.E9  AZP  91.15  TAL  151.59  TAP  4E.91 
ZAL  47, 3E  ZAP  150.19  ETS  395.41  ZAE  IE9.E9  ETE  191.37 


ECC  .19319  INC  3.5099 
RCA  104.39  APO  151, El 
ZAC  99. IE  ETC  197.13  CLP-190.31 


99 

1999.9 

CST 

-.9975 

99A 

iz.r 

ALF 

9.55 

JUL 

5 1999 

VI 

30.Z59 

VZ 

34.905 

RAO  9997.9 
INJ  LONS 

174.99 

99.19 

174.99 

99.19 

174.99 

99.19 


VEL 

INJ 


11.999  PTH 
RT  ARC  INJ 


EiO.09 

E90.04 

E90.09 

E90.04 

E90.09 

E90.04 


E.ll  VHP 
AZMTH  INJ 
•3.19 
93.13 
93.15 
93.13 
93.19 
93.13 


4.81E 
TIME 
E4  E 49 
9 19  47 
E4  E 49 
9 19  47 
E4  E 49 
9 19  47 


DPA  -4.50  RAP 
PO  CST  TIN  INJ 


9.31  ECC  1.3E99 
E LAT  INJ  E LONS 


NXD-C0UR9C  EXECUTION  ACCURACY 
S9T  9044.4  SCR  439.5  SC3  993.1 

RRT  .9309  RRF  .9147  RTF  .9984 

SCO  9090.4  RE3  -.0139  R13  .9993 

SCI  9049.9  SCE  37E.E  THA  E.EE 


3499.1  -E7.97  197.00 

E4H.4  -E7.99  99.91 

3499.1  -E7.97  197.00 

E4H.4  -E7.99  99*31 

3499.1  -E7.97  197.00 

E411.4  -E7.99  99*91 

ORBIT  DETERMINATION  ACCURACY 
9T  3999.4  9R  43E.E  99  1790.9 

CRT  .9399  CR9  -.9130  C9T  -.9979 

USA  4011.3  MSA  190.4  99A  IE. 9 

Eli  3591.9  ELE  147.0  ALF  9.50 


LAUNCH  DATE  DEC  15  1999 


HELIOCENTRIC  CONIC 


RL 

147. Z3 

LAL 

.00 

LOL 

RP 

109.97 

LAP 

-3.35 

LOP 

RC 

115.949 

SL 

tl  .4t 

SP 

PLANETOCENTRIC 

CONIC 

C9 

to. 959 

VHL 

4. 597 

OLA 

B3.09  VL  ET.9E9  SAL 
57.45  VP  37.399  SAP 
-3.DZ  ZAL  49. tZ  ZAP 


FLISHT  TINE  ZOZ.OD 
DISTANCE  559.914 

9.ZZ  AZL  99. 5E  HCA  E54.39  SNA  1Z7.99 
9.99  AZP  90.94  TAL  150.77  TAP  45.19 
15Z.19  ETS  359.95  ZAE  1Z7.3Z  ETE  191.11 


ARRIVAL  DATE  JUL  5 1999 


ECC  .1999Z  INC  5.4917  VI  30.Z59 
RCA  103.91  APO  151.54  VZ  34.908 
ZAC  100.17  ETC  197.19  CLP-15Z.34 


L-1  TINE 

INJ  LAT 

INJ  LONS 

INJ  RT  ASC 

4099. Z3 

-Z3.99 

174. 4Z 

Z92.09 

3033.99 

-23.88 

97.90 

Z92.05 

4059.13 

-Z3.99 

174. 4Z 

292.09 

3033.99 

-Z3.98 

97.90 

292.05 

4059. Z3 

-23.99 

174. 4Z 

292.09 

3033.69 

-23.96 

97.90 

292.05 

35.35  RAL 

LNCH  AZNTH  LNCH  TINE 
97.90  Z3  4 3 

HE. 10  4 51  Z9 

fT.90  E5  4 3 

HE. 10  4 51  E9 

97.90  E5  4 5 

HE. 10  4 31  E9 

DIFFERENTIAL  CORRECTIONS 
TDE  E.9S49  TRA  S.9439  TC3-E.90E3  BAU  .7B19 

RDE  .3494  RRA  .OEH  RC3  .0917  FAU  .05495 

FDC  E.7949  FRA  5.7734  FC3-E.E94E  BSP  1977E 

DDE  E.9575  BRA  E.9440  BC3  E.9035  FSP  -EEOO 

LAUNCH  DATE  DEC  15  1999 

HELIOCENTRIC  CONIC 

RL  147. E3  LAL  .00  LOL  93.09  VL  Z7.909  SAL 

RP  109.95  LAP  -3.39  LOP  340. 9E  VP  57.390  CAP 

RC  1E9.309  CL  E0.S7  CP  -E.94  ZAL  45,10  ZAP 

PLANETOCENTRIC  CONIC 
C5  El. 990  VHL  4.999  OLA  34.97  RAL 


30.99  RAO  9997. 9 VEL  H.9E9  PTH  Z.IZ  VHP  9.037  DPA 

INJ  AZNTH  INJ  TINE  PO 
93.14  Z4  H 43 

93. IE  5 ZZ  Z 

93.14  Z4  H 43 

63.12  9 ZZ  2 

93.14  Z4  11  43 

93. IZ  5 ZZ  Z 


-5.95  RAP  7.Z9  ECC  1.3453 


CST  TIM 

INJ  Z LAT 

INJ  2 LONS 

3459.2 

-27. Z9 

199.81 

2433. 7 

-Z7.20 

89.99 

3459. Z 

-27. Z9 

196.91 

Z433.7 

-27.28 

89.99 

3459. Z 

-27.29 

188.81 

2433. 7 

-27. Z8 

89.99 

9CT  919t.9  SCR  44Z.1  SC3 
RRT  .9111  RRF  .4971  RTF 
see  9179.9  RES  -.0114  R13 
SCI  9199.9  SCE  379.9  THA 

FLICHT  TINE  Z04.00 

DISTANCE  999.709 
6.54  AZL  99.94  HCA  Z97. 
7.11  AZP  00.79  TAL  149.' 


91Z.9 

.9990 

.9979 

Z.ll 


ORBIT  DETERMINATION  ACCURACY 
ST  5574.5  SR  434.7  SS  1703.9 

CRT  .9329  CRS  -.9092  CST  -.9975 

LSA  3979.9  HSA  194.3  SSA  13.0 

ELI  3597.4  ElZ  155.9  AlF  6.48 

ARRIVAL  DATE  JUL  7 1989 


LNCH  AZMTH 

LNCH  TIME 

L-1  TINE 

INJ  UT 

INJ  LONC 

•8.59 

Z3  13 

15 

4090 . 52 

-23.27 

174.18 

ill .44 

4 33 

9 

3097.59 

-23.29 

99.49 

99.59 

23  13 

19 

4090.92 

-23.27 

174.18 

111.44 

4 33 

9 

5097.99 

-23.29 

99.19 

99.99 

23  13 

19 

4090 . 92 

-23.27 

174.19 

HI. 44 

4 33 

9 

3097.99 

-23.29 

99.19 

differential  CORRECTIONS 
TDE  Z.9791  TRA  3.1904  TC3-Z.7090  BAU  .7991 

RDE  .5991  RRA  .0209  RC3  .0904  FAU  .04903 

FOE  E.595E  FRA  3.9901  FC9-1.931E  BSP  Z0Z04 

BDE  2.70E9  BRA  3.1905  BC3  2.7092  FSP  -Z039 


3Z.04  RAD  9997.9  VEL  11.973  PTH  Z.13 
INJ  RT  ASC  INJ  AZNTH 
Z64.1E  93.12 

264.12  93.11 

294.12  93.12 

294.12  93.11 

294.12  93.12 

294.12  93.11 

MID-C0UR9E  EXECUTION  ACCURACY 
SCT  9294.9  SCR  449.1  3C3  595.8 

RRT  .4970  RRF  .4949  RTF  .9979 

SCO  9290.4  R23  -.0094  R13  .9876 

3Ci  9299.9  9C2  599.0  THA  Z.05 


SNA 

IZ7.99 

ECC  .19100 

INC  3.4994 

VI  30.259 

TAP 

47.49 

RCA  103.19 

APO  191.91 

VZ  34.815 

ETE 

190.90 

ZAC  101.34 

ETC  167. ZZ 

CLP-154.25 

VHP 

9.273 

DPA  -2.97 

RAP  8.33 

ECC  1.3617 

INJ 

1 TIME 

PO  C9T  TIM 

INJ  Z LAT 

INJ  2 LONS 

24 

20  95 

3490.9 

-f9.68 

166.61 

9 

24  9 

2497.6 

-Z6.97 

91.59 

24 

20  55 

3490.9 

-29.98 

166.61 

9 

24  6 

2497.9 

-Z9.97 

91.59 

24 

20  95 

3490.9 

-Z9.98 

166.61 

9 

24  9 

2497.9 

-Z9.97 

91 . 59 

ST  3995.9  SR  457.7  9S  1919.5 
CRT  .9293  CRS  -.9975  CST  -.9975 
LSA  3935.4  MSA  199.4  SSA  15.1 
ELI  3599. 6 ElE  165.9  ALF  6.fO 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ^ VOL  4.  f968-69 


MUNCH  CATC  CCC  15  I960 


HCUIOCCNTRIC  CONIC 


FlIChT  time  ?06,00 
CI5TANCC  57J.56^ 


arrival  CATC  JUt  9 1969 


TO  147.23 

LAL 

.00 

lOl  03.09 

VL  27.990 

CAL  6.00 

A7L  06.96 

MCA 

260.72 

SNA 

127.42 

zee  .19941 

INC 

3.4350 

VI 

30.259 

RP  100.03 

LAP 

-3.39 

lOP  343.00 

VP  37,302 

CAP  7.99 

ATP  90.59 

TAL 

149.07 

TAP 

49.00 

RCA  102.52 

APO 

152.32 

V2 

54.021 

RC  130.693 

CL 

19.91 

CP  -2.60 

7al  43.97 

JAP  159.93 

CTS  399.22 

7AC 

129.71 

ETC 

100.72 

7AC  102.61 

ETC 

167.26 

ClP 

-156.07 

plaictoccntric  conic 

C3  23.239 

VHL 

4.021 

ClA  34.59 

RAl  33.40 

RAO  6967.9 

VCl  12.026 

ptm 

2.15 

VHP 

9.919  CPA  -2.27 

RAP 

9.49 

zee 

1.3025 

lnch  atmth 

LNCH  riMC 

L-I  time 

iNJ  LAT 

INJ  LONC 

iNJ  RT  ASC 

INJ  atmth 

INJ  tine 

PO  C5T  TIM 

INJ  2 LAT 

INJ 

2 LONC 

69.29 

23 

22  42 

4061  .92 

-22.62 

173,93 

266.29 

63.10 

24 

30  24 

3461 .9 

26.04 

166.41 

110.75 

4 

34  34 

3003.25 

-22.61 

100.02 

266.24 

63.09 

5 29  50 

2403.3 

'26.03 

93.30 

69.25 

23  22  42 

4061  .92 

-22.62 

173.93 

266.29 

63.10 

24 

30  24 

3461  .9 

■26.04 

166.41 

110.75 

4 

34  34 

3003.29 

-22.61 

100.02 

266.24 

63.09 

9 

29  50 

2403.3 

■26.03 

93.30 

69.25 

23 

22  42 

4061  .92 

-22.62 

173.93 

266,29 

63.10 

24 

30  24 

3461  .9 

26.04 

166.41 

110.75 

4 

34  34 

3003.29 

-22.61 

100.02 

266,24 

63.09 

5 

29  50 

2403.3 

■26.03 

93.30 

OirrCffCwTlAL  CCWCTIONS 
TOC  2.7?I9  TffA  TC3-e.5996  BMJ  .$000 

TOC  .3710  mfA  .0217  TO3  .0776  FAU  .04369 

FOC  ?.3936  fRA  3.5402  FC3-I .6392  06^  20976 

60C  2.7471  BRA  5.3693  0C3  2.6007  FSP  -1090 


MIO-COUWC  CJCCCUTION  ACCURACr 
96T  6396.0  9C6  440.3  9C3 
«CT  .4003  «F  .4774  ffTF 
SCO  6372.6  TO3  -.0073  013 
SCI  6360.6  SC2  391.0  Tha 


C0BIT  CCTC0MINATION  ACCUffAC>^ 


523.4 

ST 

3949.0 

SR 

441.1 

55 

1941.4 

.907^ 

CRT 

.9190 

CRS 

-.0900 

CST 

-.9975 

.9072 

LSA 

3009.7 

MSA 

202.6 

SSA 

13.1 

1 .90 

Eli 

3972.9 

EL2 

172.0 

AlF 

6.53 

LAUNCH  CATC  OCC  19  1960 

HCtlOCCNTffIC  CONIC 
TO  147.23  LAL  .00  UX  03.09 

RP  100.00  CAP  -3.39  LOP  346.97 

RC  132.909  Cl  19.19  CP  -2.94 

PLAACTOCCNTPIC  CONIC 


flight  TIpC  2D0.OO 


arrival  CATC  JUL  11  1969 


VL  27.970 
VP  37.379 
7Al  42.04 


0I5TANCC  977.300 

CAL  7.24  A2L  06.99  HCA  263.09  SHA  127.29  iCC  .2001$  INC  5.4135  vi 

CAP  0.01  ATP  90.36  TAl  140.20  TAP  52.09  ^CA  lOl  .01  APO  152.77  V2 


JAP  197.66  CTS  399.12  JA6  129.02  CTE  100-90  7AC  103.97  CTC 


30.259 
34.029 
167,29  ClP-197.00 


C3  24.654 

VHL  4.969 

OLA  34,19  RAt  34,76 

RAO  6960.0 

^L  12.004 

PTH  2.16 

WP  9.770 

OPA  -1.94 

RAP  10.74 

rcc  1.4057 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

INJ  LONC 

INJ  RT  ASC 

INJ  atmth 

INJ  TIlC 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

69.90 

23  32  27 

4063,22 

-21.94 

173.66 

260.43 

63.09 

24  40  11 

3463.2 

-29 . 36 

166.10 

110.02 

4 39  40 

3II0.91 

-21.92 

102.61 

260.42 

63.00 

5 27  31 

2910.9 

-29.39 

95.13 

69.90 

23  32  27 

4063.22 

-21.94 

173.66 

260,43 

63,09 

24  40  11 

3463.2 

-29.36 

166.10 

110.02 

4 39  40 

3IJ0.9J 

-21.92 

102.61 

260,42 

63.00 

5 27  31 

2510.9 

-29.39 

95.1  3 

69.90 

25  32  2T 

4063,22 

-21 .94 

173.66 

280.43 

63.09 

24  40  11 

3463.2 

-29.36 

166.10 

110.02 

4 39  40 

31 10 .91 

-21,92 

102.61 

260.42 

63,00 

5 27  31 

2910.9 

-29.39 

95.13 

OIFFCTONTZAL  CO0NCCTION0 
TOC  2.7627  T0A  3.6002  TC3-2. 4010 
TOC  .3090  RRA  .0244  RC3  .0734 
FX  2.2229  F0A  3.4413  FC3-1 .3763 
0OC  2.7094  BRA  3.6003  0C3  2.4021 


LAUNCH  DATE  DEC  15  I960 

HELIOCENTRIC  CONIC 
TO  147.23  LAL  .00  LOL  03.09 

RP  100.70  lap  -3.39  LOP  350.15 

RC  135.313  CL  10.38  CP 

PLANETOCENTRIC  CONIC 
C3  26.245  VHL  5.123  OLA 

LNCH  TIME  L-I 
23  42  30 
4 36  24 
23  42  30 

4 36  24 

5 20  22 

4 1 39 


LNCH  A7MTH 
70.75 
109.25 
70.75 
109.25 
110.00 
IIO.OO 

OIFFE^NTIAL  CORRECTIONS 


-2.41 

33.79 
TIME 
4064.44 
3140.55 
4064 .44 
3140.55 
3006.25 
3246.75 


0AU  .0101 
FAU  .03919 
0SP  20926 
FSP  -1794 


VL  27.550 
VP  37.367 
7AL  41. 70 

RAU  36.12 

INJ  LAT 
-21.22 
-21 .21 
-21 .22 
-21 .21 
-25.00 
-17.53 


MIO-COURSC  CICCUTION  ACCURACY 
set  6439.0  SCR  491.9  5C3 


OR0IT  DETERMINATION  ACCURACY 


RRT  .4042  RRP 
see  6494.0  R23 
SCI  6442.7  SC2 


.4749  RTF 
.0094  R13 
394.0  THA 


CAL 

CAP 


flight  TIME  210.00 

distance  503.156 
7.63  A7L  86.61  HCA  2 
0.40  A7P  90.17  TAL  I 


RAO  6560.1  VEL  12.150  PTH 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH 
173.36  270.66  63.07 

104.53  270-65  63.06 

173.36  270.66  63.07 

104.53  270.65  63.06 

96.04  272.62  65.09 

110.69  260.54  60.17 


m.9 

ST 

H26.9 

SR  444.4 

S5 

1460.7 

.9060 

CRT 

.9134 

CRS  -.0020 

CST 

-.9975 

.9067 

LSA 

3040.7 

MSA  206.9 

SSA 

13.1 

1.95 

Eli 

5550.3 

El2  179.7 

alF 

6.50 

ARRIVAL  CATE 

JUL 

13  1963 

i SMA  127.15 

ECC 

.20534 

INC  3.3915 

VI 

30.259 

* TAP  54.30 

RCA 

lOl .04 

APO  153.26 

V2 

34  .037 

» ETE  100.47 

7AC 

105.41 

ETC  167.31 

CLP- 

159.45 

1 VHP  6.049 

OPA 

-.00 

RAP  12.06 

ECC 

1 .4319 

1 INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

24  50  15 

3464 .4 

-24.66 

165.94 

5 20  45 

2540.6 

-24.65 

97.10 

24  50  15 

3464  .4 

-24.66 

165 .94 

5 20  45 

2940.6 

-24.65 

97.10 

6 10  20 

2406.2 

-20.04 

00.10 

4 55  46 


Miq-COURSE  EXECUTION  ACCURACY 


2646.7  '21.36  103.05 

ORBIT  OETERMlNATrON  ACCURACY 


TOE  2.0022 

tRa  3.0440 

TC3-2.3532 

BAU  .0260 

§CT  65lH9  ^ 

454.5  SC3  449.7 

ST 

3490.1 

SR 

44  7. 5 

si 

1401 .1 

TOE  .4000 

RRA 

.0286 

RC3  .0604 

FAU  ,03406 

RRT  .4043  RRF 

.4764  RTF 

.9064 

CRT 

.9070 

CRS 

-.0750 

CST 

-.9976 

FOE  2.0607 

FRA 

3 . 3526  FC3-1 .1500  BSP  21244 

see  65277T  R23 

-.0035  RJ3 

.9064 

LSA 

3700  .0 

MSA 

211  .3 

SSA 

13.0 

BOE  2.0306 

BRA 

3.0449 

BC3  2.3542 

FSP  -1630 

SCI  6515.6  SC2 

397.4  THA 

1.94 

ELI 

3521  .6 

EL2 

107.2 

AlF 

6.64 

MUNCH  DATE  OEC  15  T960 

Flight  time 

212.00 

ARRIVAL  CATE 

JUL 

15  1969 

HELIOCENTRIC  CONIC 

DISTANCE  580.005 

TO  147.23 

LAL 

.00 

LOL  03.09 

VL  27.529 

CAL 

0.05  ATL  06.63  HCA  270 .23 

SHA 

127.01 

ECC 

.21093 

INC 

3.3696 

VI 

30.259 

RP  100.75 

LAP 

-3.37 

LOP  353.32 

VP  37.360 

CAP 

0.97  ATP  09.99  TAL  146.43 

TAP 

56.66 

RCA 

100.22 

APO 

153.00 

V2 

34.046 

RC  137.629 

GL 

17.61 

CP  -2.30 

TAL  40.57 

TAP 

160.91  ETS  354.03  TAE  123.01 

ETE 

100.30 

ZAC 

106.92 

ETC 

167.31 

CLP 

-161 .04 

PLANCTOCrNTRIC  cnNir 



. 

C3  20 .037 

VHL 

9.295 

OLA  33.37 

RAL  37.46 

RAO 

6560.1  VEL  12.223  PTH  2.20 

VHP 

6. 

,335^0PA 

-.04 

RAP 

13.46 

ECC 

1 .4614 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

1 LONG  INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

7l  .56 

23 

52  53 

4065 ,44 

-20.40 

173.04  272.94 

63.06 

25 

0 

30 

3465.4 

- 

■23.92 

165.65 

100.44 

4 

36  44 

3172.30 

-20,46 

106.59  272.95 

63.05 

5 , 

29 

36 

2572.4 

•23.91 

99.21 

71 .56 

23 

52  53 

4065.44 

-20.40 

173.04  272.94 

63.06 

25 

0 

30 

3465.4 

- 

23.92 

165.65 

100.44 

4 

36  44 

3172.30 

-20.46 

106.59  272.93 

63.05 

5 

29 

36 

2572.4 

- 

23.91 

99.21 

110.00 

5 

42  43 

2970.14 

-25.90 

93.69  275.73 

66.96 

6 

32 

13 

2370.1 

- 

20.07 

05.70 

110.00 

3 

50  0 

3315.67 

-15.15 

114.61  269.04 

50.90 

4 

45 

16 

2715. 7 

- 

19.15 

107.70 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.0443 

tra 

4.1076 

TC3-2.2I37 

BAU  .0301 

SCT  6579.0  SCR 

457.3  SC3  4J0.O 

ST 

3460.0 

SR 

4^50.3 

SS 

1340.4 

ROC  .4160 

RRA 

.0349 

RC3  .0630 

FAU  .03071 

RRT  .4004  RRF 

.4019  RTF 

>9060 

CRT 

.9006 

CRS 

-.0692 

CST 

-.9976 

FOE  1.9327 

FRA 

3.2760 

FC3  -.9404 

BSP  21451 

see  6595.7  R23 

-.0016  ftI3  . 

.9060 

LSA 

3739.0 

H5A 

215.4 

SSA 

13.0 

BOE  2.0746 

BRA 

4.1077 

BC3  2.2146 

FSP  -1509 

SCI  6503.6  SC2 

390.0  THA 

1 .95 

Eli 

3491  .7 

EL2 

194.2 

ALF 

6.69 

570 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69) 


launch  cate  dec  15  1968 


heliocentric  CCWIC 


flight  TIM€  ?14.00 
DISTANCE  594.56? 


ARRIVAL  CATE  JUL  17  1969 


RL 

147 

.23 

LAL 

.00 

LOL 

83.09 

VL 

27.508 

GAL 

8. 

.51 

ATL 

86, 

.65 

HCA 

273, 

.41 

SMA 

126, 

RP 

108 

.72 

LAP 

'3.34 

LOP 

356.50 

VP 

37.353 

GAP 

9. 

.49 

/tp 

89. 

.80 

TAL 

145. 

.53 

TAP 

58, 

RC 

139. 

923 

GL 

16.04 

GP 

'2.19 

TAL 

59.45 

TAP 

162. 

.43 

ETS 

354 

.62 

TAE 

123 

.28 

ETE 

180 

VI 


50.259 
34  .855 


planetocentric  conic 

C3  50.056  VHL  5.482  DLA  32.94 


RAL  38.78  RAO  6568.2 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

72.42 

0 

7 

32 

4066.05 

-19.70 

172.66 

107.58 

4 

36 

34 

3206.56 

-19.69 

100.80 

72,42 

0 

7 

32 

4066.05 

-19.70 

172.66 

, 107.58 

4 

36 

34 

3206.56 

-19.69 

108.00 

1 10.00 

6 

1 

11 

2946,38 

-26.61 

92.13 

110.00 

3 

42 

5 

3374 .23 

-13.07 

117.86 

VEL  12.306  PTH  2.22  VHP  6.636  OPA 
INJ  RT  ASC  INJ  A2HTH 


.73  RAP  14.92  ECC  1 .4947 


275.25 
275.25 
275.25 
275.25 
278.69 
271 .36 


63,05 

63.04 

63.05 
63.04 
67.70 
58.13 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 15  18 

3466.1 

'23.15 

165.33 

5 30  0 

2606.6 

-23.14 

101 ,47 

1 15  18 

3466.1 

'23.1 5 

165.33 

5 30  0 

2606.6 

'23.14 

lOl  .47 

6 50  18 

2346.4 

'29 . 39 

84  .05 

4 38  19 

2774.2 

'17.19 

1 1 1 .19 

differential  CORRECTIONS 
TOE  2.8821  TRA  4.3826  TC3-2.0740 
RCE  .4325  RRA  .0426  RC3  .0571 
FOE  1 .8065  FRA  3.2061  FC3  -.7793 
80E  2.9144  BRA  4.3828  6C3  2.0748 

LAUNCH  DATE  DEC  15  1968 

HELIOCENTRIC  CONIC 
RL  147.23  LAL  .00  LOL  83.09 
RP  108.69  LAP  -3.30  LOP  359.68 
RC  142.207  CL  16.08  CP  -2.10 
planetocentric  CONIC 
C3  32.338  VHL  5.687  OLA  32.50 

LNCH  athth  lnch  time  l-i  time 

73.33  0 IB  39  4066.10 

106.67  4 35  50  3243.30 

73.33  0 18  39  4066.10 

106.67  4 35  50  3243.30 

110.00  6 17  39  2929.29 

110.00  3 36  1 3428.10 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9207  TRA  4.6755  TC3-1 .9299 
ROE  .4496  RRA  .0520  RC3  .0510 
FOE  1.6931  FRA  3.1443  FC3  -.6332 
60E  2.9551  BRA  4.6758  6C3  1.9306 


MID-COURSE  EXECUTION  ACCURACV 
SOT  6635.5  SGR  459.4  SC3  388.7 

RRT  .4949  RRF  .4895  RTF  .9856 

see  6651.4  R23  -.0000  Rl3  .9856 

SCI  6639.4  SC2  396.9  THA  1.97 

flight  time  216.00 

DISTANCE  600.160 

8.99  AZL  86.67  MCA  276.56  SHA  126.73 
10.03  ATP  89.62  TAL  144.63  TAP  61.21 
TAL  38.33  TAP  163.91  ETS  354.36  TA£  122.80  £TE  180.26 


6AU  .8337 
FAU  .02705 
BSP  21719 
FSP  -1405 


VL  27.487  CAL 
VP  37.347  CAP 


ORBIT  DETERMINATION  ACCURACV 
ST  3429.0  SR  452.3  SS  1282.1 
CRT  .8946  CRS  -.8626  CST  -.9977 
LSA  3682.1  MSA  219.5  SSA  12.9 

Eli  3452.9  El2  200.7  AlF  6.75 

ARRIVAL  date  JUL  19  1969 


ECC  .22355  INC  3.3256  VI  30.259 
RCA  98.40  APC  155.06  V2  34.865 
TAC  110.11  ETC  167.28  ClP'164,04 


RAL  40.00 

RAO  6560.3 

VEL  12.390 

PTH  2.24 

VHP  6.955 

DPA  1.51 

RAP  16.43 

ECC  1 .5322 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-10.09 

172.23 

277,61 

63.05 

1 26  25 

3466.1 

-22.36 

164.84 

-10.00 

111.19 

277.60 

63.04 

5 29  54 

2643.3 

-22.34 

103.90 

-10.09 

172.23 

277.61 

63.05 

1 26  25 

3466.1 

'22.36 

164  .94 

-10.00 

111  .19 

277.60 

63.04 

5 29  54 

2643.3 

-22.34 

103.90 

-27.04 

90.99 

201 .61 

60.25 

7 6 20 

2329.3 

-29.75 

82.84 

-11.11 

120.02 

273.01 

57.46 

4 33  9 

2028 . 1 

-15.33 

114  .25 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .8347  SCT  6684.1  SGR  460.9  SG3  361.8 

FAU  .02365  RRT 

BSP  21961  see 

FSP  -1309  SCI 


.5040  RRF  .4996  RTF  .9853 
6700.0  R23  .0014  R13  .9854 

6680.2  SC2  397.9  THA  2.00 


ORBIT  determination  ACCUfiAC^ 

ST  3387.0  SR  453.4  SS  1228.7 
CRT  .0883  CRS  -.8562  CST  -.9978 
LSA  3624.5  MSA  223.3  SSA  12.7 

ELI  3411. 0tl2  206.7  ALF  6.81 


LAUNCH  DATE  DEC  15  1968 


HELIOCENTRIC  CONIC 


RL 

147.23 

LAL 

.00 

LOL 

83.09 

VL 

RP 

108 .66 

LAP 

-3.26 

LOP 

2.86 

VP 

RC 

144 .478 

GL 

15.31 

GP 

-2.01 

TAL 

PLANETOCENTRIC  i 

CONIC 

C3 

34.923 

VHL 

5.910 

OLA 

32.06 

RAL 

27.465  CAL 
37.340  GAP 


flight  TIME  2iB.OO 
DISTANCE  605.731 

9.52  AZL  86.70  HCA  279.76  SMA  126.59  ECC 
10.60  ATP  89.44  TAL  U3.74  TAP  63.49  RCA 


ARRIVAL  CATE  JUL  21  1969 


.23068  INC  3.3032  vi 
97.38  APO  155.79  V2 


30.259 
34  .875 


lnch  ATMTH 

LNCH  ' 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

74.31 

0 

30 

13 

4065.32 

-18.06 

171.73 

105.69 

4 

34 

27 

3282.86 

-18.04 

113.76 

74.31 

0 

30 

13 

4065.32 

-18.06 

171 .73 

105.69 

4 

34 

27 

3282.86 

-18.04 

113-76 

llO.OO 

6 

32 

47 

2916.72 

-27 . 36 

90.15 

llO.OO 

3 

31 

4 

3479.45 

-9.22 

123.59 

differential  ccrrecticns 


RCE 


TC3-1 .7827 

BAU 

.8326 

RC3 

.0451 

FAU 

.02048 

FC3  -.5078 

BSP 

22170 

BC3  1 

t .7832 

FSP 

-1220 

LAUNCH  DATE  DEC  15  1968 

heliocentric  conic 
RL  147.23  LAL  .00  LOL  83-09  VL 

RP  108.63  LAP  '3.20  LOP  6.04  VP 

RC  146,734  GL  14.55  CP  -1.94  TAL 

Planetocentric  conic 


75.36 
104 .64 
75.36 
104.64 
110.00 
110.00 

differential  corrections 
TDE  3.0050  TRA  5.3256  TC3-1 .6296 
RDE  .4856  RRA  .0765  RC3  »0396 
FOE  1.5012  fra  3.0475  FC3  -.3976 
BOE  3.0440  BRA  5.3262  0C3  1 .6301 


37.23  TAP  165!34  ETS  354 .02  TAE  122.34  ETE  180.22  7*C  111.77  ETC  167.23  ClP-165.48 

41.36  RAD  6568.4  VEL  12.502  PTH  2.26  VHP  7.293  DPA  2.30  RAP  17.98  ECC  1 .574  7 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
280.00  63.06  1 37  59 

279.99  63.05  5 29  10 

280.00  63.06  1 37  59 

279.99  63.05  5 29  10 

284.51  68.66  7 2l  24 

274.76  56.94  4 29  3 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6725.6  SGR 
RRT  .5153  RRF 
see  6741 .4  R23 
SGI  6729.8  SG2 

flight  TIME  220.00 

DISTANCE  611.206 

27.444  GAL  10.08  ATL  86.72  HCA  282.94  SHA  126.44 

37.334  GAP  11.20  A7P  89.26  TAL  142.85  TAP  65.78 

36.14  TAP  166.73  ETS  353.59  TAE  121.91  ET£  180.19 


461  .9 

5G3 

337.3 

.5116 

RTF 

.9851 

.0026 

R13 

.9851 

395.6 

THA 

2.03 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3465.3 

-21 .53 

164  .48 

2682.9 

-21 .51 

106.52 

3465.3 

-21  .53 

164  .48 

2682.9 

'21.51 

106.52 

2316.7 

'30.00 

01  .96 

2879.4 

-13.51 

117.12 

ORBIT  determination  ACCURACY 

ST  3342.2 

SR  453.6 

SS 

1179.5 

CRT  .8821 

CRS  -.8500 

CST 

■ -.9979 

LSA  3565.9 

MSA  226 . 7 

SSA 

12.5 

ELI  3366.2 

EL2  212.1 

ALF 

6.85 

ARRIVAL  CATE  JUL  23  1969 


VHL 

6. 

.153 

OLA  31 .60 

RAL  42.61 

RAD  6560.5 

VEL  12.618 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

0 

42 

20 

4063.37 

-17.20 

171.12 

262.42 

4 

32 

18 

3325.57 

'17.18 

116.55 

282.41 

0 

42 

20 

4063.37 

-17.20 

171.12 

282.42 

4 

32 

18 

3325.57 

-17.18 

116.55 

282.41 

6 

46 

57 

2907.59 

-27.58 

09.53 

207.41 

3 

26 

51 

3529.35 

-7.35 

126.26 

276.57 

63.08 

63.07 

63.08 
63.07 
68.96 
56.52 


1 50  3 

5 27  43 
1 50  3 
5 27  43 
7 35  24 
4 25  41 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .8250  SGT  6764.1  SGR  462.4  SC3  315.0 

FAU  .01739  RRT  .5290  RRF  .5261  RTF  .9850 

BSP  22264  SG6  6779.9  R23  .0038  R13  .9850 

FSP  '1133  SGI  6768.5  SC2  392-2  THA  2.08 


ECC  .23844  INC  3.2804  VJ  30.259 

RCA  96.29  APC  156.59  V2  34  .885 

TAC  113.48  ETC  167.16  ClP-166.87 

DPA  3.10  RAP  19.58  ECC  1 .6230 

PC  CST  TJM  INJ  2 LAT  INJ  2 LONG 
3463.4  '20.67  163,91 

2725.6  '20.66  109.34 

3463.4  -20.67  163,91 

2725.6  -20.66  109.34 

2307.6  '30.19  81.31 

2929.3  -11. 71  119.87 

ORBIT  DETERMINATION  ACCURACY 
ST  3299.3  SR  452.9  SS  II 36 . 3 

CRT  .8761  CRS  -.8444  CST  -.9980 

LSA  3511.2  MSA  229.5  SSA  12.3 

ELI  3323.2  EL2  216.7  AlF  6.89 


571 


JPL  TM  33-99 


EARTH-VENU5  TRAJECTORIES  cVOL  4,  1968-69 


LAUNCH  CATE  DEC  !6  1968 

Flight  time  70.00 

ARRIVAL 

. CATE 

FEB 

24  1969 

HELIOCENTRIC  CONIC 

distance  136.446 

147.2?  LAl  .00 

84.11 

VL  17.750 

CAL 

20.90  A7l  86.16  HCA  43.80 

SMA  89.20 

zee 

.70467 

INC 

3.8378 

VI 

30.262 

RP  107.48  LAP  2.66 

LOP 

127.85 

VP  31.333 

GAP  - 

•43. 

54  A7P  87.23  TAl  170.49 

TAP  214.29 

RCA 

26.34 

APO 

152.05 

V2 

35 .258 

RC  72.381  Cl  4.18 

CP 

.60 

7Al  64.76 

ZAP 

30. 

19  ETS  180.54  7AE  139.22 

ETE  189.29 

ZAC 

73.08 

ETC 

164 .81 

CLP 

30.18 

PlANETOCENTRIC  CONIC 

C3  231 .468  VHL  1 5.214 

CLA 

1 1 .47 

RAl  16.31 

RAD  6571 

.3  VEL  18.783  PTh  3.06 

VHP  24.954 

CPA 

-n  .10 

RAP 

340.78 

ECC 

4 .8094 

LNCH  A7MTH  LNCH  TJME 

L-] 

[ time 

INJ  LAT 

INJ 

LCNC  INJ  RT  ASC  INJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

90.00  5 19  15 

31  1 

,8.93 

-27.06 

105.01 

282,77  81.3) 

6 11  14 

2518.9 

27.98 

96.46 

90.00  20  13  46 

5034 .82 

23.42 

221 .92 

271.92  73.61 

21  37  41 

4434  .8 

70.95 

214.11 

100.00  6 46  23 

2837.91 

-28.74 

84.63 

283.06  81.42 

7 33  41 

2237.9 

79.63 

75.93 

100.00  21  29  19 

4791 .07 

25.05 

203.46 

271.39  73.14 

22  49  10 

419i.l 

72.51 

195 .59 

J 1 0.00  8 7 44 

2583.34 

-33.28 

66.08 

283.84  81.68 

8 50  48 

1983.3 

34  .07 

56.93 

110.00  2?  24  27 

4618  .41 

29.42 

188 

t.81 

269.84  71.76 

23  41  26 

4018.4 

26.65 

1 80 . 72 

CirrERENTlAL  CCffffECTIONS 

MIC 

-COURSE  EXECUTION  ACCURACY 

ORBIT  CETERMINATION  ACCURACY 

TCE  -.7266  TffA-T;833'9 

tC5 

-.1135 

BAU  .3546 

SCT 

F5T  n^R  449.0  SC3 

28.3 

ST 

346.0 

SR 

409,6 

SS 

337.1 

RCE'1.0775  RRA  .4841 

RC3 

-.0159 

FAU  .01252 

RRT 

-.0090  RRF  .0058  RTF 

.6337 

CRT 

.7004 

CRS 

.7872 

CST 

.9899 

rCE  .3586  ERA  .6821 

rc3 

-.0468 

BSP  2204 

SOB 

944.7  R23  .0022  R13 

.6337 

LSA 

592.0 

H5A 

224.6 

5SA 

13.8 

eCE  1 .2997  BRA  1 .8968 

6C3 

.1146 

ESP  -60 

SCI 

831,1  SC2  449.0  THA  179.61 

ELI 

495.9 

El2 

204  .0 

AtF 

51  .81 

LAUNCH  CATE  CEC  16  1968 

flight  time  72.00 

arrival 

. CATE 

FEB 

26  1969 

HELIOCENTRIC  CONIC 

DISTANCE  142.287 

Rl  147.22  lAl  .00 

lOl 

84.11 

VL  18.458 

CAL 

19.98  AZL  86.21  HCA  47.05 

SMA  90.76 

ECC 

.67717 

INC 

3.78 70 

VI 

30.262 

RP  107.48  LAP  2.77 

LOP 

131 .10 

VP  31.740 

GAP  - 

41.53  A7P  87.42  TAL  169.67 

TAP  216.73 

RCA 

79.30 

APO 

152.22 

V2 

35  .259 

RC  70.281  Cl  4.63 

CP 

.61 

7Al  63.57 

ZAP 

28.66  ETS  180.73  7AE  139.57 

ETE  189.83 

ZAC 

74.73 

ETC 

165.03 

CLP 

28.65 

planetocentric  conic 

C3  210.880  VHL  14.522 

DLA 

12.25 

RAl  17.32 

RAO  6571.2  VEl  18.226  PTm  3.02 

VHP  23.981 

CPA 

-10.45 

RAP 

342.39 

ECC 

4 ,4  705 

lNCH  A7mTH  LNCH  TII-C 

L-I 

time 

iNJ  LAt 

INJ 

LONC  INJ  RT  ASC  iNJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00  5 1 6 45 

3131  .47 

'26.92 

105 

.90 

283.09  80.88 

6 8 56 

2531  .5 

27.91 

97.37 

90.00  ^ 24  19 

4995.11 

22.63 

, 219 

.27 

271.76  72.51 

21  47  34 

4395.1 

20.02 

211  ,57 

100.00  6 44  21 

2848.92 

-28.63 

85 

.42 

283.39  81.02 

7 31  50 

2248.9 

29.58 

76.75 

100.00  21  39  23 

4752.89 

24.28 

200 

.89 

271.18  72.00 

22  58  36 

4152.9 

21 .59 

193. 12 

11 0.00  8 F 45 

2591  .11 

-33.20 

66 

.67 

284.22  81.34 

8 49  56 

1991.1 

- 

34.04 

57.53 

110.00  22  33  29 

4583.46 

28,65 

186 

.38 

269.52  70.51 

23  49  52 

3983.5 

25.73 

1 78 .42 

cieferential  corrections 

MIC* 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACy 

TCE  -.7276  TRA-i.&42e 

TC3 

-.1205 

6AU  .3433 

$cr 

870.8  SCR  453.9  5C3 

30.7 

ST 

363.8 

SR 

414.4 

SS 

352.8 

RCE-1 ,0408  RRA  .4614 

RC3 

-.0178 

FAU  .01266 

RRT 

-.0066  RRF  .0036  RTF 

.6530 

CRT 

.6993 

CRS 

.7881 

CST 

.9896 

FOE  .3728  FRA  .7070 

rc3 

-.0520 

BSP  2329 

see 

982.0  R23  .0023  R13  . 

.6530 

LSA 

612.4 

MSA 

230.7 

SSA 

14,0 

BCE  1 .2699  8RA  1 .8997 

6C3 

.1218 

ESP  -66 

SCI 

870.8  SC2  453.9  THA  179.73 

ELI 

509.2 

El2 

211  .6 

alf 

50.29 

UNCH  CATE  cze  16  1968 

Flight  time 

7 A. 00 

arrival  cate 

FEB 

28  1969 

hElIiXENTRIC  ccnic 

distance  148.226 

Rl  147.22 

LAl  .00 

LOL  84.11 

VL  19.121 

CAL  19.11 

A7L  86.26 

HCA 

50 . 30 

SMA 

92.33 

zee  .65014 

INC  3.7412 

VI 

30  .262 

RP  107.48 

LAP  2.88 

LOP  134.35 

VP  32.129 

CAP  -39.62 

AZP  87.61 

yal 

168.87 

TAP 

219.17 

RCA  32 . 30 

APO  152.37 

V2 

35.259 

RC  68.209 

CL  4.88 

CP  .63 

ZAl  62.43 

ZAP  27.15 

ETS  180.95 

ZAE 

140.03 

ETE 

190.40 

ZAC  76.41 

ETC  165.23 

ClP 

27.14 

PLANET.XENTfflC  CONIC 

C3  192.224 

VHL  13.864 

CLA  13.01 

RAL  18.27 

RAC  657) .0 

VEL  17.707 

PTH 

2.98 

VHP  23.043 

CPA  -9.78 

RAP  344 .02 

zee 

4,1635 

LNCH  AZMTH 

LNCH  TIME 

L-I  TI^C 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 14  1 

3143.21 

-26.79 

106.73 

283.29 

80.48 

6 

6 24 

2543.2 

-27.84 

98.22 

90.00 

20  34  39 

4954 .83 

21  .78 

216,62 

271 .53 

71  .45 

21 

57  14 

4354.8 

19.05 

209.02 

100,00 

6 42  7 

2859.10 

-28 . 52 

86,16 

283.61 

80.64 

7 

29  46 

2259.1 

-29.52 

77.50 

100.00 

21  4^  14 

4714,17 

23.44 

198.32 

270.92 

70.90 

23 

7 48 

4114.2 

20.6) 

190,66 

110.00 

8 5 34 

2597.99 

-33.13 

67.20 

284.48 

81  .04 

8 

48  52 

1998.0 

-34.01 

58,07 

110.00 

22  42  17 

4548.04 

27.83 

183.95 

m.i6 

69.  Z9 

23 

58  5 

3948,0 

24.75 

1 76 . 1 3 

CirFEffElNTIAL  OR0IT  DET'ERWINATION  4CCUR4CV 


TCE 

- . 7268 

TPA-1 

.8492 

TC3 

-.12'70' 

BAU  .3304 

SGT 

910.8 

sw 

458.0  SC3 

33.2 

ST 

381  .7 

SR 

418.7 

SS 

368 . 7 

RCE- 

-1 .0040 

RRA 

.4385 

RC3 

-.0199 

FAU  .01284 

RRT 

-.0044 

RRF 

,0012  RTF 

-.6717 

CRT 

.6978 

CRS 

.7890 

CST 

.9892 

foe; 

.387 1 

ERA 

.7320 

FC3 

-.0578 

BSP  2511 

see 

1019.5 

R23 

,0027  R13 

.6717 

LSA 

633.0 

MSA 

236,6 

SSA 

14.2 

BCE 

1 ,2395 

BRA  1 

.9005 

BC3 

.1286 

FSP  -73 

SCI 

910,8 

SC2 

458.0  THA 

179.83 

ELI 

522.5 

EL2 

219.1 

alf 

48.78 

LAUNCH 

CATE  CEC  16 

1968 

Flight 

TIME 

76.00 

ARRIVAL 

CATE 

MAR 

2 1969 

heliocentric  ccmic 


DISTANCE  15A.259 


RL  147.22 

LAL  .00 

LOL  84.11 

VL  19.740 

CAL  18.28 

AZL  86.30 

HCA  53.55 

SMA  93.91 

ECC  .62367 

INC  3.6995 

VI 

30.262 

RP  107.48 

LAP  2.98 

LOP  137.60 

VP  32.501 

CAP  -37.82 

AZP  87.80 

TAl  168.09 

TAP  221 .63 

RCA  35.34 

APO  152.4t? 

V2 

35.257 

RC  66.167  Cl  5.24 

PLANETCXTENTRIC  CONIC 

CP  .66 

ZAl  61.35 

ZAP  25.66 

ETS  181.18 

ZAE  140.60 

ETE  191.02 

ZAC  78 . 1 1 

ETC  165.41 

CLP 

25.65 

C3  175.302 

vhl  13.240 

Ola  13.76 

RAl  19.17 

RAD  6570.9 

VEL  17,223 

PTH  2.94 

VHP  22.138 

OPA  -9.09 

RAP  345.66 

ECC 

3.8850 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 114 

3154.17 

-26.67 

107.51 

283.37 

80.11 

6 3 38 

2554.2 

-27.76 

99.02 

90.00 

20  44  47 

4913.94 

20.87 

213,97 

271 .25 

70,42 

22  6 41 

4313.9 

18.01 

206.46 

100,00 

€ » 40 

2868.46 

-28.41 

86,84 

283.71 

80.30 

7 27  28 

2268.5 

-29.46 

78 .19 

100.00 

21  58  53 

4674.89 

22.54 

195.75 

270.60 

69.83 

23  16  46 

4074.9 

19.59 

188 .19 

110.00 

8 4 11 

2604.00 

-33.06 

67.66 

284.61 

80.78 

8 47  35 

2004.0 

-33.98 

58.54 

110.00 

22  50  51 

4512.11 

26.94 

181.54 

268.74 

68,11 

24  6 5 

3912.1 

23.72 

173.85 

differential  CORRECTIONS 

MID-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.7291 

TRA-1 .8577 

TC3  -.1340 

BAU  .3184 

SGT  ! 

954,2  SGR  461.5  SC3 

36.0 

ST  401.6 

SR  422.5 

SS 

385.3 

ROE  -.9674 

RRA  .4158 

RC3  -.0221 

FAU  ,01302 

RRT  - 

,0010  RRF  - 

.0017  RTF  - 

.6895 

CRT  .6975 

CRS  .7902 

CST 

.9889 

FOE  .4022 

ERA  ,7577  FC3  -.0643 

BSP  2635 

see  j 060.0  R23 

.0026  R13 

.6895 

LSA  655.2 

MSA  242.0 

SSA 

IA.a 

BCE  1 .2113 

BRA  1.9037 

6C3  .1359 

FSP  -80 

SGI  ! 

954.2  SG2  461 .5  THA  179.96 

Eli  537.1 

EL2  226.3 

alf 

47.06 

S72 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


launch  cate  CEC  16  1968 


heliocentric  conic 


RL 

147 

.22 

LAL 

• DO 

RP 

107 

.49 

LAP 

3. 06 

RC 

64  . 

let 

CL 

5.67 

.00  LOL  8A.11 


.68 


Flight  time  7&.00 
distance  160.377 

VL  ^0.320  cal  17.40  A7L  06.34  MCA  56.79  SMA  95.40 

VP  5e.054  CAP  -36.10  A7P  07.99  TAL  167.37  TAP  774. 17 

7Al  60.33  7AP  74.19  ET5  101.43  7AE  141.70  ETC  191.60 


arrival  CATE  MAR  4 1969 


ECC  .59705  INC  5.6615  VI  30.767 

RCA  30.40  aPO  157.56  V?  35.756 

7AC  79.07  ETC  165.59  ClP  74.10 


planetocentric  conic 

C3  159.936  VNL  17.647  ClA  14.50  RAL 


LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

7 57 

3164.41 

-76.55 

100.74 

90.00 

70 

54  45 

4077.40 

19.90 

711 .31 

100.00 

6 

36  50 

7877.04 

'28.31 

07.46 

100.00 

27 

0 70 

4635.01 

21  .50 

193.17 

1 10.00 

0 

2 35 

2609.16 

-33.00 

60.05 

1 10.00 

77 

59  17 

4475.66 

75.99 

179.13 

70  07  RAO  6570.7  VEl  16.771  PTH  7.90  VHP  71.763  CPA  -0.39  RAP  347.31  ECC  3.6371 

PO  CST  TIM  INJ  7 CAT  INJ  7 LONG 


INJ  RT  A5C 
703.34 
770.91 
203.69 
770.73 
204.63 
760.77 


INJ  ATMTH 
79.76 
69.43 
79.99 
60.00 
00.55 
66.97 


INJ  TIME 

6 0 36 
77  15  50 

7 24  55 

23  35 

0 46  5 

74  13  40 


7564.4 

4277.4 

2277.0 

4035.0 

2009.7 

3075.7 


-77.69 

16.97 

-79.41 

10.51 

-33.96 

72.64 


99.76 
203.90 
70.07 
105.73 
50.94 
171  .57 


CIFFERENTIAL  CORRECTIONS 


TCE 

- . 7792 

TRA' I .0670 

TC3 

-.1403 

BAU 

.3046 

RCE 

-.9309 

RRA 

.3937 

RC3 

-.0746 

FAU 

.01375 

FCE 

.4175 

FRA 

.7036 

FC3 

-.0717 

BSP 

7023 

BCE 

1.1075 

BRA  ] 

! .9030 

BC3 

.1475 

FSP 

-00 

SCT  997.5  SCR  464.3  SC3  30.9 
RRT  .0071  R«E  -.0050  RTE  -.7060 
see  U00.3  R73  -.0030  R13  -.7060 


ORBIT  determination  ACCURACV 


LAUNCH  DATE  DEC  1 6 1 960 
HELIOCENTRIC  CONIC 

RL  147.22  LAL  .00  LOL  04.11  Vt  20.063 

RP  107.50  LAP  3.14  LOP  144.10  VP  33.190 

RC  67.196  GL  6.00  CP  .70  7AL  59.37 

Planetocentric  conic 

C3  145.973  VML  17.00?  OlA  15.23  RAL  20.01 


SCI  997.5  SC2  464.3  THA 
flight  time.  00.00 


.07 


ST 

471 .5  SR 

425.3 

5S 

407.1 

CRT 

.6960  CRS 

.7915 

CST 

.9006 

LSA 

677.5  MSA 

747.0 

SSA 

14.6 

ELI 

551 .5  EL2 

233.1 

AlF 

45.30 

ARRIVAL 

CATE 

MAR 

6 1969 

DISTANCE  166.575 

GAL  16.71  A7l  06,37  HCA  60 .04  SHA  97.04 

CAP  -34.46  ATP  00.19  TAl  166.50  TAP  776.67 

TAP  77.74  ETS  101.70  TA£  142.07  ETE  197.39 


ECC  .57777  INC  3.6757  VI  30.762 
RCA  41.46  APO  157.61  V7  35.753 
TAC  01.55  ETC  165.75  ClP  77.73 


RAO  6570.6  VEL  16.349  PTH  7.06  VHP  70.410  CPA  -7.67  RAP  340.97  ECC  3.4073 


LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

5 

4 24 

3173.90 

'26.43 

108-91 

90.00 

71 

4 33 

4030.10 

10.07 

700.64 

100.00 

6 

34  3 

2004.09 

-20.22 

00.07 

100.00 

77 

17  35 

4594.50 

20.56 

190.60 

MO. 00 

0 

0 47 

2613,50 

-32.96 

60.30 

110.00 

23 

7 20 

4430,66 

24.90 

176.73 

703.10 

770.53 

703.55 

769.01 

704.57 

767.76 


INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  7 LAT 

INJ  2 LONG 

79.44 

5 57  10 

7574.0 

-27.62 

100.45 

60.49 

72  75  3 

4230.7 

15.70 

701  .33 

79.71 

7 77  0 

7784.9 

'79.35 

79.40 

67.01 

73  34  10 

3994 . 5 

17.37 

103.75 

00.36 

8 44  71 

7013.5 

'33.93 

59.77 

65,87 

74  71  19 

3038.7 

21.51 

169.50 

differential  CORRECTIONS 
TOE  -.7299  TRA- 1.0673  TC3  -.1464 
ROE  -.0946  RRA  .3707  RC3  -.077? 
FOE  .4335  FRA  .0101  FC3  -.0000 
60E  1.1546  BRA  1.9030  0C3  .1409 

LAUNCH  CATE  DEC  16  I960 
HELIOCENTRIC  CONIC 


.73 


BAU  .7905 
FAU  .01350 
BSP  3017 
FSP  -97 


MIO-C 
SCT  1 
RRT 
SC6  1 
SCI  1 


ORBIT  determination  ACCURACY 


Flight  time 


466.4 

SG3 

42.2 

ST 

442.4 

SR 

477.0 

SS 

419.6 

-.0087 

RTF 

-.7235 

CRT 

.6965 

CRS 

.7930 

CST 

.9007 

-.0034 

R13 

-.7235 

LSA 

700.9 

MSA 

751 ,5 

SSA 

14,0 

466.4 

THA 

.19 

ELI 

566.9 

El2 

239.5 

alf 

43.62 

02.00 

ARRIVAL 

CATE 

MAR 

0 1969 

RL 

147.22 

LAL 

.00 

LOL 

RP 

107.51 

LAP 

3.21 

LOP 

RC 

60.270 

GL 

6.40 

GP 

Planetocentric 

CONIC 

C3 

1 33.270 

vhl 

11  .545 

CLA 

DISTANCE  177.040 

VL  71.371  GAL  15.97  A7L  06.41  HCA  63.29  SHA  90.50 

VP  33.500  GAP  -37.09  ATP  00.30  TAl  165.05  TAP  729.14 

7AL  50.47  TAP  21.79  ETS  102.01  TAE  147.90  ETE  193.16 


ECC  .54035  INC  3.5974  VI  30.767 
RCA  44.53  APO  157.64  V7  35.250 
TAC  03.79  ETC  165.90  ClP  71.70 


RAL 


LNCH  A7HTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

5 

0 40 

3102.94 

-76 . 37 

109.54 

202.97 

90.00 

21 

14  n 

4707.76 

17.70 

705.97 

270 .09 

100.00 

6 

30  52 

2097.07 

-70 . 1 3 

00.53 

703.50 

100.00 

22 

26  40 

4553.36 

19.40 

100.07 

269.33 

1 10.00 

7 

50  46 

7617.07 

-32.91 

60.65 

204.30 

110.00 

23 

15  16 

4401  .13 

23.91 

174.33 

767.19 

differential  corrections 

MIO- 

COURSE  EXECU 

TDE  '.7332 

TRA- 

1 .0779 

TC3  -.1577 

BAU  .2772 

sct 

1091.4  SCR  - 

RCE  '.0506 

RRA 

.3405 

RC3  ' .0299 

FAU  .01376 

RRT 

.0100  RRT  - 

FCE  .4505 

FRA 

.0375 

FC3  -.0094 

BSP  3149 

see 

1107.4  R23  - 

BCE  1.1291 

BRA 

1 .9051 

8C3  .1556 

FSP  -106 

SGl 

1091.5  SC2 

71.55  RAC  6570.4  VEL  15.957  PTH  7.07  VHP  19.607  CPA  -6.93  RAP  350.63  ECC  3.1934 

INJ  ATMTH 
79.15 
67.59 
79.45 
66.07 
00.71 
64.01 


INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

5 53  43 

7507.9 

-77.55 

lOi .09 

22  33  50 

4107.3 

14.50 

190 .75 

7 19  4 

7797 . 1 

-29.30 

79.93 

73  47  54 

3953.4 

16.10 

100.70 

0 47  73 

2017.1 

-33.97 

59.55 

24  70  37 

3001 .1 

70.37 

167.03 

ORBIT  DETERMINATION  ACCURACY 


467.7  SC3  45.7 
.0131  RTF  -.7391 
.0033  R13  -.7397 
467.7  THA  .33 


LAUNCH  CATE  CEC  16  I960 

heliocentric  CONIC 
RL  147.27  LAL  .00  LOL  04 . M 

RP  107.52  LAP  3.77  LOP  150.60 

RC  50.417  GL  6.01  GP  .76 

planetocentric  conic 
C3  171.779  VHL  11.033  OlA  16.65 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  4 56  39  3191 .35 

90.00  71  73  40  4743.60 

100.00  6 77  75  7090.67 

100.00  72  35  35  4511  .56 

MO. 00  7 56  30  7619.90 

MO. 00  23  77  59  4363.05 

CIFFERENTIAL  CORRECTIONS 
TOE  -.7347  TRA- 1.0757  TC3  -.1579 
ROE  '.0730  RRA  .3766  RC3  -.0379 

FCE  .4601  fra  .0654  FC3  -.1001 

BCE  1.1037  BRA  1.9034  0C3  .1613 


flight  time  04.00 
DISTANCE  179.190 

VL  21.046  gal  15.76  A7L  06.44  HCA  66.53  SMA  100.11 

VP  33.009  GAP  -31.40  ATP  00.50  TAL  165.16  TAP  731.69 

TAL  57.63  TAP  19.07  ETS  107.34  TAE  144.03  ETE  194.00 

RAL  77.74  RAO  6570.3  VEL  15.591  PTH  2.70  VHP  10.017 

INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
-76.71  110.14  707.55  70.07  5 49  50 

16.67  203.20  769.60  66.74  72  42  44 

'70.05  09.00  707.93  79.77  7 J5  44 

10.34  105.44  760.01  65.97  73  50  46 

-37.00  60.06  703.96  00.00  B 40  10 

77.79  171.95  266.50  65.01  74  35  42 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .7675  SGT  1140.2  SCR  460.3  SC3  49.5 

FAU  .01400  RRT  .0157  RRF  -.0100  RTF  -.7543 

BSP  3345  SC6  1737.6  R73  -.0057  RI3  -.7543 

FSP  -117  SCI  1140,3  SC7  460.7  THA  .45 


ST 

465.4 

SR 

479.5 

SS 

437.9 

CRT 

.6974 

CRS 

.7940 

CST 

.9001 

LSA 

776.7 

MSA 

755.4 

SSA 

14.9 

Eli 

503.9 

EL7 

745.4 

ALF 

41  .71 

ARRIVAL 

CATE 

MAR 

10  1969 

ECC 

.57477 

INC 

3.5610 

VI 

30.262 

RCA 

47.50 

APO 

157.65 

V2 

35.746 

TAC 

05.05 

ETC 

166.03 

ClP 

19.05 

OPA 

-6.19 

RAP 

357. ?9 

ECC 

3.0033 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

7591  .4 

- 

■27.40 

101  .70 

4143.6 

13.33 

196.15 

7290.6 

79.75 

00.41 

3911  .6 

14.94 

170.29 

2019.9 

33.90 

59.77 

3763.0 

19.00 

164.77 

CRBIT  determination  ACCURACV 


ST 

400.5 

SR 

430.7 

SS 

456.7 

CRT 

.6907 

CRS 

.7967 

CST 

.9070 

LSA 

757.0 

HSA 

250.0 

SSA 

15.1 

ELI 

601  .1 

El7 

250.6 

alf 

39.07 

573 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69* 


AUNCH  DATE  DEC  16  1966 

Flight  time 

86.00 

ARRIVAL 

. CATE 

MAR 

12  1969 

heliocentric  CONIC 

DISTANCE  185. 

594 

Rl  147.22 

LAL  .00 

LOL  84.11 

VL  22.291 

gal  14.58 

ATL  86.47 

HCA  69.76 

SMA  101 

.62 

ECC 

.50201 

INC 

3.531  1 

Vl 

50.262 

RP  107.53 

LAP  3.31 

LOP  153.85 

VP  34.093 

CAP  -29.97 

ATP  88.78 

TAL  164.49 

TAP  234 

.27 

RCA 

50.60 

APO 

152.63 

V2 

35.241 

RC  56.605 

GL  7.24 

CP  .79 

TAL  56 .85 

TAP  18.45 

ETS  182.72 

TAE  145.20 

ETE  194 

.92 

TAC 

86.81 

ETC 

166.15 

CLP 

18.43 

PLANETOCENTRIC  CONIC 

C3  111 .220 

VHL  10.546 

OLA  17.35 

RAl  22.87 

RAO  6570.1 

VEL  15,250 

PTH  2.73 

VHP  18. 

048 

OPA 

-5.43 

RAP 

353.96 

ECC 

2.8304 

LNCH  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 52  19 

3199.30 

-26.10 

110.69 

282.04 

78.61 

5 45 

38 

2599,3 

- 

27.41 

102.27 

90.00 

21  33  1 

4699.19 

15.41 

200.59 

269.06 

65.95 

22  51 

21 

4099.2 

12.03 

193.54 

100.00 

6 23  41 

2904.62 

-27.97 

89.43 

282.45 

79.00 

7 12 

6 

2304.6 

- 

29.20 

80.85 

100.00 

22  44  20 

4469.10 

17.14 

182.85 

268.24 

65.13 

23  58 

49 

3869.1 

13,65 

1 75 .80 

110,00 

7 54  0 

2622.05 

-32.86 

69.02 

283.50 

79.99 

8 37 

42 

2022.0 

- 

33.89 

59.94 

110.00 

23  30  30 

4324.43 

21.61 

169.57 

265.93 

62.85 

24  42 

35 

3724.4 

17.80 

162.51 

differential  corrections 

MZO-COURSC  EICECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TCE  -.7366 

TRA-1.8760 

TC3  -.1625 

BAU  .2474 

SOT  1190.7  SOR  ^ 

468.1  SC3 

53.6 

ST 

512-7 

SR 

431  .1 

SS 

4 76.2 

ROE  -.7878 

RRA  .3051 

RC3  -.0360 

FAU  .01443 

RRT  . 

.0214  RRF  - 

.0235  RTF 

.7688 

CRT 

.6994 

CRS 

.7989 

CST 

.9876 

Fee  .4867 

FRA  .8940 

FC3  -.1123 

eSP  3547 

see  1279.4  R23  - 

.0041  R13 

.7688 

LSA 

779.0  MSA 

261  .5 

S5A 

15.2 

60E  1 ,0785 

8RA  1.9006 

8C3  .1664 

FSP  -128 

SGI  1190. 7 SG2  467.9  THA 

.57 

ai 

619.4 

EL2 

255.0 

ALF 

38.01 

LAUNCH  date:  dec  16  I9€fl 


flight  Tiic  sa.oo 


ARRIVAL  DATE  MAR  14  1969 


heliocentric  conic 

RL  147.^2  LAL  .DO  LOL  64.1) 

RP  107.55  LAP  3.35  LOP  157.10 

RC  54.664  Cl  7.67  CP  .63 

PLANETOCENTRIC  CONIC 
C3  101.656  VHL  10.062  OLA  16.03  RAL 


DISTANCE  19E.055 

VL  ^2.707  GAL  13.62  A2L  66.50  HU  73.02  SHA  103.09  ECC  .46009  INC  3.5024  Vl  30.262 

VP  34.361  GAP  '26.59  ATP  66.96  TAl  163.65  TAP  236.67  RCA  53.60  APO  152.59  V2  35.235 

TAl  56.13  TAP  17,04  ETS  163.16  TA£  146.51  ETC  195.94  TAC  86.56  ETC  166.25  CLP  17.02 

23.44  RAO  657D.O  VEt  14.933  PTH  2.69  VHP  17.309  OPA  -4.65  RAP  355.63  ECC  2.6730 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  UMG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 47  39 

3206.87 

-26.00 

111.22 

281.43 

78.36 

5 4|  6 

2606.9 

-27.34 

102.82 

90.00 

21  42  15 

4654.02 

14. J4 

197.88 

268.48 

65.21 

22  59  49 

4054.0 

10.68 

190.91 

100.00 

6 19  40 

2910.14 

-27.90 

89.83 

281.86 

78.81 

7 8 10 

2310.1 

-29.16 

81  .25 

iOO.OO 

22  52  55 

4425.98 

15.89 

lao.ze 

267.62 

64.34 

24  6 41 

3826.0 

12.31 

173.30 

110.00 

7 51  16 

2623.58 

-32.84 

69.14 

282.94 

79.92 

8 34  59 

2023.6 

-33.88 

€0.06 

110.00 

23  37  49 

4285.31 

20.38 

167.21 

265.24 

61  .94 

24  49  15 

3685.3 

16.46 

160.27 

CIFFERENTIAL  CORRECTIONS 


MIO'COORSC  EXECUTION  ACCURACT 


OR8IT  OE TERMINATION  ACCURACV 


TOE 

- . 7388 

TRA-I .8751 

TC3 

-.1662  8AU 

.2320 

SCT 

1242.7  SCR  467.1  SG3 

58.1 

ST 

537.9  SR 

430.9 

SS 

496.6 

ROE 

-.7530 

RRA  .2839 

RC3 

-.0393  FAU 

.01482 

RRT 

.0277  RRF  -.0297  RTF 

-.7826 

CRT 

.7013  CRS 

.8014 

CST 

.9874 

FOE 

.5064 

FRA  .9235 

FC3 

-.1262  BSP 

3758 

SOB 

1327.6  R23  -.0045  R13 

-.7827 

LSA 

807.5  MSA 

263.6 

SSA 

15.4 

BOE 

1 .0549 

BRA  1 .8964 

8C3 

.1707  FSP 

-141 

SCI 

1242.8  SC2  466.9  THA 

.69 

ELI 

638.9  El2 

258.7 

ALF 

36.16 

UNCH 

CATE 

DEC  16  1968 

Flight  time  90.00 

arrival 

CATE 

MAR 

16  1969 

heliocentric  conic 

Rl  I a 7. 22  LAL  .00  lOl  84.11  VL  23.096 

RP  107.57  lap  3.38  LOP  160.35  VP  34.613 

RC  53.197  CL  8.12  CP  .87  7Al  55.47 

PLANETOCENTRIC  CONIC 


DISTANCE  196.566 

CAL  13.29  ATL  66.53  MCA  76.27  SNA  104.54  ECC  .45903  INC  3,4747  Vj  30.262 

GAP  -27.28  ATP  69.17  TAL  163.24  TAP  239.51  RCA  56.55  APO  152.53  V2  35.229 

TAP  15.64  ETS  183.66  TAE  147.95  ETE  197.08  TAC  90.35  ETC  166.33  CLP  15.62 


C3  92.951 

VHL  9 

.641 

CLA  18.71 

RAl  23.96 

RAO  6569.8 

VEL  14.639 

PTH  2.65 

VHP 

16.593 

OPA  -3.87 

RAP  357.30 

ECC  2.5297 

LNCH  atmth 

LNCH 

TIME 

L-I  time" 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 42 

39 

3214.18 

-25.90 

111.74 

280.72 

78.13 

5 

36  13 

2614.2 

-27.27 

103.34 

90.00 

21  51 

23 

4608.08 

12.81 

195.16 

267.86 

64.53 

23 

8 11 

4008.1 

9.27 

188.26 

iOO.OQ 

6 15 

20 

2915.26 

-27.83 

90.19 

281 .17 

78.63 

7 

3 56 

2315.3 

-29.12 

81  ,63 

100.00 

23  I 

22 

4382.23 

14.58 

177.67 

266.97 

63.62 

24 

14  25 

3782.2 

10.92 

1 70 . 79 

llO.OO 

7 48 

16 

2624.55 

-32.83 

60.21 

282.26 

79.88 

8 

32  0 

2024.5 

-33.87 

60 .1  3 

1 10.00 

23  44 

57 

4245.71 

19.09 

164.85 

264.50 

61  .09 

24 

55  4^ 

3645.7 

15.09 

158.02 

C I r FE REN T I A L corrections 


MIO^COURSE  EXECUTICN  ACCURACV 


ORBIT  determination  ACCURACY 


TCE 

-.7441 

TRA-1 .8754 

TC3 

-.1700 

BAU 

.2178 

SGT 

1299.1 

SGR 

465.3  SG3 

63.0 

ST 

565.9 

SR 

430.1 

SS 

518.3 

RCE 

-.7189 

RRA 

.2632 

RC3 

-.0427 

FAU 

.01524 

RRT 

.0357 

RRF 

-.0370  RTF 

-.7955 

CRT 

.7044 

CRS 

.804  3 

CST 

.9875 

FCE 

.5277 

FRA 

.9545 

FC3 

-.1419 

BSP 

3905 

SC6 

1379.9 

R23 

-.0044  R13 

' .7955 

LSA 

838.8 

MSA 

264.8 

SSA 

15.5 

BCE 

1 .0346 

6RA  1 .8938 

BC3 

.1753 

FSP 

-154 

SGI 

1299.2 

SG2 

465.0  THA 

.84 

ELI 

661  .0 

El2 

26J  .3 

AlF 

34  ,25 

LAUNCH  CATE  DEC  16  1968 


flight  time  92.00 


ARRIVAL  cate  MAR  1969 


HELIOCENTRIC  CONIC 


DISTANCE  205.127 


RL  U7.22 

LAL 

.00 

LOL 

84.11 

VL  23.460 

CAL  12.68 

ATL  86.55 

HCA  79.51 

SMA 

105.95 

ECC  .43882 

INC 

3.44  78 

V] 

30.262 

RP  107.59 

LAP 

3.39 

LOP  163.60 

VP  34.850 

GAP  -26.01 

ATP  89.37 

TAL  162.67 

TAP 

242. IH 

RCA  59.46 

A PC' 

1 52 . 4 5 

V2 

35.222 

RC  51.611 

GL 

8.58 

CP 

.91 

TAl  54.87 

TAP  14.24 

ETS  184.26 

TAE  149.54 

ETE 

198.37 

TAC  92.12 

ETC 

166.40 

CLP 

14  .21 

PLANETOCENTRIC  CONIC 

C3  85.029 

VHL 

9.221 

DLA 

19.38 

RAl  24.42 

RAO  6569.7 

VEL  14.366 

PTH  2.61 

VHP 

15, 

.901 

CPA  -3.08 

RAP 

358.97 

ECC 

2.3994 

LNCH  ATMTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

37  17 

3221 

.31 

-25.80 

112.23 

279.90 

77.90 

5 

30 

58 

2621  .3 

■27.21 

103.85 

90.00 

22 

0 25 

4561 

.38 

11.43 

192.43 

267.19 

63.91 

23 

16 

27 

3961  .4 

7.83 

185.60 

100.00 

6 

10  42 

2920.08 

-27.77 

90.54 

280.36 

78.46 

6 

59 

22 

2320.1 

29.08 

81  .98 

100.00 

23 

9 41 

4337.84 

13.23 

175.07 

266.27 

62.95 

24 

21 

59 

3737.8 

9.49 

168.27 

110.00 

7 

45  0 

2625.02 

-32.82 

69.25 

281 .48 

79.86 

8 

28 

45 

2025.0 

- 

33.87 

60.1  7 

110.00 

23 

51  52 

4205 

.66 

17.75 

162.52 

263.73 

60.30 

25 

1 

58 

3605.7 

13.67 

1 55.79 

CIFFERENTIAl  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.7474 

TRA- 

1 .8716 

TC3  - 

.1717 

BAU  .2021 

SGT  1354.8  SCR  462.8  SG3 

68.4 

ST  593.7 

SR 

428,5 

SS 

540.7 

ROE  -.6853 

RRA 

.2429 

RC3  - 

.0462 

FAU  .01572 

RRT 

.0439  RRF 

.0449  RTF  - 

.8079 

CRT  .7075 

CRS 

.8074 

CST 

.9874 

FOE  .5501 

FRA 

.9862 

FC3  - 

.1601 

BSP  4116 

SOB  1431 .7  R23 

.0048  R13  - 

.8080 

LSA  870.5 

MSA 

265.5 

SSA 

15.6 

BOE  1 .0140 

BRA 

1 .8873 

8C3 

.1778 

FSP  -170 

SGI  1355.0  SC2  462.3  THA 

.97 

ELI  683,3 

EL2 

263.1 

AlF 

32.44 

574 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69* 


LAUHCM  CATC  DEC  16  2968 

HEtlOCENTRIC  CONIC 
f?L  14  7,22  LAL  .00  LOL  84.11 

ffP  107.61  LAP  3.39  LOP  166.84 

PC  50.116  CL  9.06  CP  .96 

plapctocentric  conic 
C3  77.818  VHL  8,821  OLA 

LNCH  A7MTH  LNCH  TIME 


20.04 
L'l  time 
3228.40 
4513.91 
2924.69 
4292.86 
2625 .08 
4165.23 


90.00  4 31  32 

90.00  22  9 23 

100.00  6 5 43 

100.00  23  17  53 

110.00  7 41  28 

110.00  0 2 32 

OirrEPENTIAL  CORPECTIONS 
TCE  -.7510  TRA-1 .8659  TC3  -.1T19 

POE  -.6525  RRA  .2232  PC3  -.0499 

FOE  .5741  FRA  1.0192  FC3  -.1809 

BOE  .9949  BRA  1.8791  BC3  .1790 

LAUNCH  DATE  DEC  16  1968 


VL  23.800 
VP  35 .072 
7Al  54.34 

PAL  24.82 
INJ  LAT 
-25.69 
9.99 
-27.70 
11.82 
-32.82 
16.36 

BAU  .1862 
FAU  .01626 
BSP  4336 
FSP  -187 


flight  time  94.00 

distance  211.727 
CAL  12.09  A7L  86.58  HCA 
GAP  -24.80  A7P  89.57  TAL  1 
7AP  12.85  ETS  184.98  ZAE  1 


RAO  6569. 
INJ  LONG 
112.73 
189.68 
90.86 
172.48 
69.25 
160.19 
MIO-^ 
SCT 
RRT 

see 

SOI 


5 VEL  14.113  PTH  2.57 
INJ  RT  ASC  INJ  A7MTH 


278.98 

266.49 

279.46 

265.54 

280.60 

262.93 


77.67 

63.37 

78.30 

62.34 

79.86 

59.57 


ARRIVAL 

CATE 

MAR 

20 

1969 

SMA 

107.33 

ECC 

.42947 

INC 

3.4214 

VI 

30 

.262 

TAP 

244.88 

RCA 

62.31 

APO 

152.36 

V2 

35 

.215 

ETE 

199,85 

ZAC 

93.89 

ETC 

166.45 

CLP 

1 

2.81 

VHP 

15.2:52 

OPA 

-2.29 

RAP 

.63 

ECC 

2. 

2807 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

5 

25  20 

2628.4 

- 

27.14 

104 

.36 

23  24  37 
6 54  27 

24  29  26 
8 25  14 
1 11  58 


3913.9 
2324.7 

3692.9 

2025.1 

3565.2 


6.34 

-29.04 

8.02 

-33.87 

12.21 


182.91 

82.31 

165.74 

60.17 

153.56 


COURSE  EXECUTION  ACCURACV 
1412.1  SCR  459.5  SG3  74.2 
.0530  RRT  -.0538  RTF  -.8198 
1484.9  R23  -.0053  R13  -.8198 
1412.3  SG2  458.8  THA  1,10 


ORBIT  DETERMINATION  ACCURACT 


HELIOCENTRIC  CONIC 

RL  147.22  LAL  .00  LOL  84.11  VL  24.118  GAL 

ffP  107.64  LAP  3.39  LOP  170.09  VP  35.281  CAR' 

RC  48.721  CL  9.54  GP  1.01  7AL  53.86  ZAP 

PLANETOCENTRIC  CONIC 
C3  71 .258  VHL  8.441  DLA  20.68  RAL 


flight  TIME  96.00 

DISTANCE  218.364 
11.53  A7L  86.60  HCA 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90,00 

4 

25  22 

3235.56 

-25,59 

113.23 

90,00 

22 

18  17 

4465.69 

8.51 

186.91 

100.00 

6 

0 23 

2929.18 

-27.64 

91.18 

100.00 

23 

25  58 

4247.30 

10.37 

169.87 

110.00 

7 

37  41 

2624.79 

-32.82 

69.23 

110.00 

0 

9 5 

4124.46 

14.96 

157.89 

DIFFERENTIAL  CORRECTIONS 

MIOH 

IDE  -.7553 

TRA' 

1 .8584 

TC3  -.1706 

BAU  .1703 

SGT  : 

ROE  -.6204 

RRA 

.2059 

RC3  -.0535 

FAU  .01686 

RRT 

FOE  .6001 

FRA 

1.0538 

FC3  -.2048 

BSP  4555 

see 

BOE  .9774 

BRA 

1 .8695 

BC3  - 1 788 

FSP  -205 

SGI 

25.16  RAO  6569.4  VEL  13.878  PTH  2.53  VHP  14.583 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

622.7 

SR 

426.3 

SS 

564.3 

CRT 

.7113 

CRS 

.8109 

CST 

.9873 

LSA 

904.0 

MSA 

265.3 

SSA 

15.7 

ELI 

707.0 

EL2 

263.9 

alf 

30.69 

ARRIVAL 

DATE 

MAR 

22  1969 

ECC 

.40098 

INC 

3.3955 

VI 

30.262 

RCA 

65.10 

APO 

152.25 

V2 

35.207 

ZAC 

95.66 

ETC 

166.48 

CLP 

11.4] 

OPA 

-1  .48 

RAP 

2.28 

ECC 

2.1727 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

277.97 

265.76 
278.46 

264.77 
279.63 
262.10 


.0633  RRF 


1471.2  SG2 


77.44 

62.89 
78.14 
61 .81 
79.87 

58.90 


5 19  18 

23  32  43 

6 49  12 

24  36  45 
8 21  25 
1 17  50 


2635.6 

3865.7 

2329.2 

3647.3 

2024.8 
3524.5 


-27.06 

4.80 

-29.00 

6.52 

-33.87 

10.73 


104.87 
180.19 
82.64 
163-20 
60.15 
151 .34 


ORBIT  DETERMINATION  ACCURACY 


455.4  503  80.6 
-.0639  RTF  -.8309 
-.0057  R13  -.8310 

454.4  THA  1.24 


LAUNCH  CATE  CEC  16  1968 


HELIOCENTRIC  CONIC 


PL 

14  7.Z2 

LAL 

.00 

LOL 

84.11 

VL 

RP 

107.66 

LAP 

3.37 

LOP 

173.33 

VP 

RC 

47.437 

CL 

10.04 

CP 

1 .07 

zal 

PLANETOCENTRIC 

CONIC 

C3 

65.291 

VHL 

8.080 

DLA 

21.32 

RAL 

24.415 

35.476 

53.45 


Flight  time  98.00 
DISTANCE  225.033 

CAL  10.99  A7L  86.63  HCA  89.23  SMA  109.97 
CAP  -22.51  AZP  89.95  TAL  161.16  TAP  250.39 
ZAP  10.07  ETS  187.01  ZAE  155.16  ETE  203.58 


25.45  RAO  6569.2  VEL  13.662  PTH 


LNCH  A7HTH 
90.00 
90.00 
100.00 
100.00 
110.00 
1 10.00 

CIFFERENTIAL  CORRECTIONS 


LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

4 18  47 

3242.95 

-25.48 

113.74 

276.86 

77.21 

22  27  10 

4416.73 

6.98 

184.13 

265.00 

62.49 

5 54  42 

2933.67 

-27.58 

91.50 

277.38 

77.98 

23  33  56 

4201 .24 

0.87 

167.27 

263.97 

61  .34 

7 33  56 

2624.23 

-32.83 

69.19 

278.56 

79.90 

0 15  27 

4083.44 

13.50 

155.60 

261 .^3 

58.29 

2.50  VHP  13.956 
INJ  TIME 

5 12  50 

23  40  46 

6 43  35 

24  43  57 
8 17  20 
1 23  30 


ST 

653.0 

SR 

423.4 

SS 

589.1 

CRT 

.7158 

CRS 

.8147 

CST 

.9874 

LSA 

^ 939.5 

MSA 

264  .4 

SSA 

15.8 

ELI 

732.3 

El2 

263.7 

alf 

29.01 

arrival 

CATE 

mar 

24  1969 

ECC 

.38334 

INC 

3.3697 

VI 

30.262 

RCA 

67.81 

APO 

152.12 

V2 

35,190 

Zac 

97.42 

ETC 

166.50 

CLP 

10.01 

CPA 

-.67 

RAF 

3.93 

ECC 

2.0745 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2642.9 

- 

26.99 

105.40 

3816.7 

3.24 

177.45 

2353.7 

28.96 

02.97 

3601  .2 

4.98 

160.65 

2024.2 

- 

33.80 

60.11 

3483.4 


9.21 


149.13 


TCE 

-.7599 

TRA- 

1 .0491 

TC3 

-.1672 

BAU 

.1543 

RCE 

-.5092 

RRA 

.1053 

RC3 

-.0572 

FAU 

.01752 

FCE 

.6200 

FRA 

1 .0900 

FC3 

-.2324 

BSP 

4780 

BCE 

.9616 

BRA 

1 .0504 

0C3 

.1767 

FSP 

-225 

LAUNCH  CATE  DEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.274  CL  10.55  CP  I .13 

Pla^CTOCENTRIC  CONIC 


C3  59.865 

VHL 

7, 

.737 

OLA  21.95 

RAL  25.68 

RAO  6569.1 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 

It 

45 

3250.69 

-25.56 

114.28 

90.00 

22 

36 

1 

4567.03 

5.40 

181.32 

100.00 

5 

48 

38 

2938.26 

-27.51 

91.83 

100.00 

23 

41 

48 

4154.70 

7.34 

164.66 

110.00 

7 

29 

15 

2623.47 

-32.84 

69.13 

110.00 

0 

21 

37 

4042.25 

12.02 

153.33 

differential  CORRECTIONS 


TOE 

-.7651 

TRA- 

1 .8377 

TC3 

-.1617 

BAU 

.1383 

ROE 

-.5589 

RRA 

.1671 

RC3 

-.0608 

FAU 

.01826 

FOE 

.6584 

FRA 

1 .1280 

FC3 

-.2641 

BSP 

5007 

BOE 

.94  75 

BRA 

1 .8453 

6C3 

.1728 

FSP 

-248 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1531.2  SCR  450.5  SG3  87.6 
RRT  .0749  RRF  -.0752  RTF  -.8415 
see  1596.1  R23  -.0063  R13  -.8416 
SCI  1531.6  SG2  449.2  THA  1.38 

flight  TIME  100.00 


DISTANCE  231.728 

VL  24.692  CAL  lavtS-fTL  86.66  KA  92.46  SMA  111.22 

VP  35.658  GAP  -21.43  AZP  90.14  TAL  160.74  TAP  253,20 

7AL  53.09  ZAP  8.68  ETS  188.52  ZAE  157.29  ETE  206.01 


VEL  13.462  PTH  2.46  VHP  13.350 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
275.67  76.96  5 5 55 

264.20  62.16  23  48  48 

276.20  77.82  6 37  37 

263.15  60.94  24  51  3 

277.41  79.93  8 12  59  . 

260.34  57.76  1 28  59 

MID-COURSE  EXECUTION  ACCURACT 
SGT  1592.6  SGR  444.9  SG3  95.3 
RRT  .0879  RRF  -.0879  RTF  -.8515 
see  1653.6  R23  -.0069  R13  -.8516 
SGI  1593.1  SG2  443.1  THA  1.52 


ORBIT  DETERMINATION  ACCURACY 


ST 

684.6  SR 

419.9 

SS 

615.3 

CRT 

.7210  CRS 

.8189 

CST 

.9874 

LSA 

977.0  MSA 

262.7 

SSA 

15.9 

Eli 

759.1  El2 

262.5 

AlF 

27.40 

ARRIVAL 

CATE 

MAR 

26  1969 

ECC 

.36654  INC 

3.3440 

VI 

30.262 

RCA 

70.46  APO 

151 .99 

V2 

35.109 

ZAC 

99.18  ETC 

166.49 

ClP 

0.60 

OPA 

.14  RAP 

5.57 

ECC 

1 .9052 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2650.7 
3767.0 

2338.3 

3554.7 
2023.5 

3442.3 

ORBIT  OETERMINA 
ST  717.5  SR 
CRT  .7270  CRS 
LSA  1016.5  MSA 
ElI  787.4  El2 


26.90 
1 .64 

28.91 
3.41 

33.88 

7.67 


105.95 
174  .67 
83.30 
158.08 
60.05 
146.93 


TION  ACCURACr 
415.8  SS  643.0 
.8236  CST  .9876 
260.2  SSA  16.0 
260.2  AlF  25.88 


575 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69' 


lUNCM  CATE  C 

:ec 

16  1968 

ElIChT  TIME  102.00 

arrival  CaTE 

mar 

28  1969 

helkxentric  conic 

distance  238. 

446 

lal 

.00 

LOL 

84.1  J 

VL  24.951 

cal  9.98 

A7L  86.68 

MCA  95.70 

SMA  112.43 

ECC 

.35058 

INC  3.3182 

VI 

30.262 

RP  107.7? 

LAP 

3.30 

lCR 

179.81 

VP  35.828 

CAP  -20.39 

A7P  90.33 

TAl  160.35 

TAP  256.05 

RCA 

73.02 

APO  151  .85 

V2 

35.1 79 

RC  45.?44 

Cl 

n .06 

OP 

1.20 

7Al  52.80 

2AP  7.28 

ET5  190.63 

7AE  159.53 

ETE  209.00 

7aC 

100.91 

ETC  166.46 

ClP 

7.19 

PlAnETCCEnTRIC  i 

CONIC 

C5  54.933 

VHL 

7.412 

CLA 

22.57 

RAl  25,85 

RAC  6569.0 

VEl  13.277 

PTh  2.43 

VHP  12 

.763 

CPA 

.96 

RAP  7.19 

ECC 

1 .904] 

lNCH  A7MTH 

LNCH  TIME 

L-] 

[ time 

INJ  CAT 

iNJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  t: 

I ME 

PO 

CST  TIM 

iNJ  2 LAT 

INJ 

2 LONC 

90.00 

4 

4 14 

3258.96 

-25.23 

114.85 

274.39 

76.70 

4 58 

33 

2659.0 

-26.81 

106.54 

90.00 

22 

44  53 

4316.61 

3.79 

178.49 

263.38 

61  .92 

23  56 

50 

3716. € 

.01 

1 71  .86 

100.00 

5 

42  12 

2943.05 

-27.44 

92.17 

274.95 

77.66 

6 31 

15 

2343.0 

-28.87 

83.66 

100.00 

23 

49  36 

4107.76 

5.78 

162.05 

262.29 

60.62 

24  58 

3 

3507.8 

1 .83 

155.50 

no. 00 

7 

24  38 

2622 . 58 

-32.85 

69.06 

276.19 

79.97 

8 8 

21 

2022.6 

-33.89 

59.98 

1 10.00 

0 

27  35 

4000.99 

10.51 

151 .09 

259.42 

57.28 

I 34 

16 

3401  .0 

6.12 

144 . 74 

CirPERENTiAL 

CORRECTIONS 

MIC'COURSe  EXECUTION  ACCURACT 

CRBIT  CETERNINATION  ACCURACY 

TCE  -.7707 

TRA- 

-1  .8246 

TC3 

-.1536 

BAU  .1223 

5CT  1655.2  SCR 

438.6  SC3 

103.7 

ST 

751.7 

SR  411.1 

5S 

672.5 

RCE  -.5295 

RRA 

.1496 

RC3 

-.0643 

FAU  .Ol«38 

RRT 

.1024  RRT  - 

.1022  RTF  - 

.8610 

CRT 

.7337 

CRS  .8286 

CST 

.9878 

rcE  .6913 

ERA 

1 .1683 

rc3 

-.3008 

BSP  5239 

see  1712.4  R23  - 

.0075  R13  - 

.8611 

lsa 

1058.3 

MSA  257.0 

SSA 

26.1 

BCE  .9351 

BRA 

1 .8307 

sc  3 

.1665 

rsP  -273 

SCI  1655.9  SC2 

436.1  Tha 

1.67 

Eli 

817.3 

El2  256.9 

AlF 

24.4  3 

LAUNCH  CATE  DEC  16  1968  TlICHT  TI^C  10^,00  AffPIVAL  CATE  MAff  30  1 969 


HELIOCENTRIC  CONIC  DISTANCE  ?45. 182 


Rl  147.22 

LAL  .00 

LOL  84.11 

VL 

25.292 

CAL  9.51 

AZl  86.71 

MCA  98.93 

SHA  113.60 

ECC 

.33542 

INC 

3.2921 

V] 

30.262 

1 

RP  107.75 

LAP  3.25 

lOP__183,P5_ 

VP 

35.986 

CAP  -19.38 

AZP  90.51 

TAL  160.01 

TAP  258.93 

RCA 

75.49 

APO 

251 .70 

V2 

35.169 

* 

RC  44.357 

Cl  U.59 

CP  i.la 

2al 

52.57 

ZAP  5.90 

ITS  193.79 

zsr  161.85 

tTl  il2.79 

ZAC 

102.64 

ETC 

166.41 

CLP 

5.76 

! 

PlanETOCENTRIC  CONIC 

= 

C3  50.452 

VHL  7.103 

CLA  23.17 

ral 

25.96 

RAO  6568.9 

VEL  13.108 

PTh  2.39 

VHP  12. 

195 

CPA 

1 .77 

RAP 

8.80 

ECC 

1 .8303 

- 

LNCH  A2HTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

_ 

90.00 

3 56  13 

3267.91 

-25.09 

115.46 

273.03 

76.42 

4 50 

4J 

2667.9 

26.71 

107.17 

T 

90.00 

22  53  48 

4265.47 

2.15 

175.63 

262.54 

61.76 

24  4 

53 

3665.5 

-1  .64 

169.01 

100.00 

5 35  23 

2948 . 1 4 

-27.37 

92.53 

273.62 

77.48 

6 24 

32 

2348 . 1 

- 

28.82 

84  .02 

IC^.OO 

0 1 24 

4060.47 

4.20 

159.44 

261 .41 

60,38 

J 8 

55 

3460.5 

.22 

152.90 

! 

110.00 

7 19  45 

2621 .62 

-32.86 

68.99 

274 .88 

80.01 

8 3 

27 

2021  .6 

- 

33,89 

59.91 

110.00 

0 33  21 

3959.76 

8.98 

148.87 

258.48 

56.88 

1 39 

21 

3359.8 

4.56 

142.57 

ciffe^ntial 

. CORRECTIONS 

MIO-COURa  EXECUTION  ACCURACV 

ORBIT  determination  accuract 

TOE  -.7770 

TRA-1 .8097 

TC3  -.1427  0AU 

.1065 

SCT  1719.1  SCR 

431.5  SC3 

113.0 

ST 

787.3 

SR 

405.8 

55 

703.7 

RCE  -.5012 

RRA  . 1 326 

RC3  -.0676 

fau 

.02000 

RRT 

.2288  RRF  - 

.1184  RTF  - 

.8699 

CRT 

.7412 

CRS 

.8340 

CST 

.9880 

I 

FOE  .7273 

FRA  1 .2209  FC3  -.3432 

BSP 

5469 

see  2772.4  R23  - 

.0082  R13  - 

.8700 

LSA 

1102.4 

MSA 

253.0 

SSA 

16.1 

BCE  .9246 

BRA  1 .8245 

BC3  .1579 

FSP 

-JOO 

SCI  1729.9  SC2 

428.3  tha 

1 .82 

Eli 

848.9 

El2 

252.7 

AlF 

23.07 

1 

LAUNCH  cate  f 

:EC  16  1968 

FlICHT  TIME  106.00 

arrival 

CATE 

APR 

I 1969 

z 

HELIOCENTRIC  CONIC 

DISTANCE  Z51 . 

933 

- 

RL  147.22 

LAL  .00 

LOL  84.11 

VL 

25.417 

cal  9.05 

AZL  06.73 

MCA  102.16 

SNA  114 

.71 

ECC 

.32106 

INC 

3.2655 

VI 

30.262 

= 

RP  107.79 

LAP  3.19 

LOP  286.28 

VP 

36.133 

CAP  -18.42 

AZP  90.69 

TAl  159.71 

TAP  261 .86 

RCA 

77.88 

APO 

151,54 

V2 

35.158 

- 

RC  43.625 

CL  12.12 

CP  1.37 

7AL 

52.39 

ZAP  4.52 

ETS  198.96 

ZAE  164.19 

ETE  217.71 

ZAC 

104.34 

ETC 

166.33 

CLP 

4.31 

- 

PLANETOCENTRIC  CONIC 

C3  46.381 

VHL  6.810 

CLA  23.76 

RAL 

26.01 

RAC  €568.7 

VEL  12.952 

PTH  2.36 

VHP  J 1 . 

€46 

OPA 

2.59 

RAP 

10.39 

tee 

1 .7653 

- 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

90.00 

3 47  40 

3277.73 

?4.93 

216.24 

271.61 

76.22 

4 42 

18 

2677.7 

- 

26.60 

107.87 

- 

90.00 

23  2 47 

4213.60 

.48 

172.74 

261  .68 

62,69 

24  13 

0 

3613.6 

-3.31 

166.11 

100.00 

5 28  11 

2953.64 

27.29 

92.92 

272.23 

77.29 

6 17 

25 

2353.6 

- 

28.76 

84 .42 

_ 

100.00 

D 8 53 

4012.92 

2. 59 

156.82 

260.51 

60.22 

1 15 

45 

3412.9 

-1  .39 

1 50 . 30 

110.00 

7 14  37 

2620.65 

- 

32.87 

68.92 

273.52 

80.05 

7 58 

18 

2020.6 

- 

33.90 

59.83 

1 10.00 

0 38  56 

3918.67 

t.45 

146.^ 

257.51 

56.54 

1 44 

14 

3318.7 

2.99 

140.42 

differential  CORRECTIONS 

MID-COURSE  execution  ACCURACv 

ORBIT  OE termination  ACCURACV 

TOE  - .7836 

TRA-1. 7929 

TC3  -.1288 

BAU 

.0911 

SCT  1783.7  SCR 

423.8  503 

123.3 

ST 

824.1 

SR 

400.0 

ss 

737.0 

ROE  -.4740 

RRA  .1161 

RC3  -.0705 

FAU 

.02101 

RRT 

.1373  RRF  - 

.1367  RTF  - 

.8783 

CRT 

.7494 

CRS 

.8399 

CST 

.9883 

FOE  .7668 

fra  1.2564 

FC3  -.3921 

BSP 

5695 

see  2833.3  R23  - 

.0091  R13  - 

.8784 

LSA 

1149. 1 

MSA 

248.4 

SSA 

16.2 

eOE  .9158 

BRA  1 . 7966 

80  .1469 

FSP 

-330 

SCI  2784.7  SC2 

419.6  tha 

1 .98 

ELI 

882.0 

EL2 

247.5 

AlF 

21  .80 

LAUNCH  CATE  DEC  1 6 J 968 

flight  time  108.00 

arrival 

CATE 

APR 

3 1969 

HEUCXENTRIC  CONIC 

DISTANCE  258. 

694 

RL  147.22 

LAL  .00 

La  84 . 1 1 

VL 

25.626 

GAL  8.62 

AZL  86.76 

NCA  105.39 

SMA  115 

i.78 

ECC 

.30748 

INC 

3.2384 

VI 

30-262 

RP  107.82 

LAP  3.12 

LOP  289.52 

VP 

36.270 

CAP  -17.48 

AZP  90,86 

TAL  159.45 

TAP  264.83 

RCA 

80.18 

APO 

151 .38 

V2 

35.147 

RC  43.055 

Cl  22.65 

OP  1.47 

tal 

52.28 

ZAP  3.21 

ETS  208.69 

ZAE  166.49 

ETE  224 

i.35 

ZAC 

106.02 

ETC 

166.23 

CLP 

2.85 

PLANETOCENTRIC  CONIC 

C3  42.686 

VHL  6.533 

OLA  24.33 

RAL 

26.01 

RAO  6568.6 

VEL  12.808 

PTH  2.33 

v^P  21.115 

DPA 

3.41 

RAP 

11.96 

ECC 

1 .7025 

LNCH  A7MTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 38  34 

3288.59 

-24 . 75 

116.88 

270.11 

75.79 

4 33 

22 

2688.6 

- 

26.46 

108.63 

90.00 

23  12  52 

4160.98 

-1 .22 

169.80 

260.81 

62  .71 

24  21 

13 

3561  .0 

-4.99 

163.16 

100.00 

5 20  36 

2959.61 

-27.20 

93.34 

270.77 

77.09 

6 9 

55 

2359.6 

- 

28 . 70 

84  .86 

100.00 

0 16  27 

3965.19 

.96 

154.20 

259.59 

60.12 

1 22 

32 

3365.2 

-3.01 

147.67 

110.00 

7 9 15 

2619.69 

52.88 

68.84 

272.10 

80.09 

7 52 

55 

2019.7 

- 

33.90 

59.76 

110.00 

0 44  17 

3877.88 

5.91 

144.52 

256.52 

56.27 

I 48 

55 

3277.9 

1.44 

1 38.29 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7906 

TRA-1 .7738 

TC3  -.1112 

BAU 

.0759 

SCT  1848.4  SCR 

415.5  SC3 

134.6 

ST 

862.0 

SR 

393.8 

SS 

772.4 

ROE  -.4479 

RRA  .1003 

RC3  -.0730 

FAU 

.02214 

RRT 

.1581  RRF  - 

.1573  RTF  - 

.8862 

CRT 

.7585 

CRS 

.8462 

CST 

.9886 

FOE  .8099 

FRA  1 . 3049 

FC3  -.4489 

BSP 

5935 

see  1894.5  R23  - 

.0100  R13  - 

.8863 

LSA 

ilss.o 

MSA 

243.1 

SSA 

16.2 

BOE  .9086 

BRA  1 . 7767 

8C3  .2330 

FSP 

-364 

SCI  1849.6  SC2 

410.0  tha 

2.14 

ELI 

916.4 

EL2 

241  .4 

ALF 

20.61 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


tAUNCH  CATC  DEC  16  J 968 


FtIGHT  TIME  110.00 


arrival  cate  APR  5 1969 


heliocentric  conic 


RL 

147.22 

LAL 

.00 

LOL 

84, 

,11 

VL 

25.820 

CAL 

RP 

107.86 

LAP 

3.04 

LOP 

192 

,75 

VP 

36.397 

CAP 

RC 

42.657 

Cl 

13.19 

CP 

1 , 

.58 

TAL 

52.22 

TAP 

DISTANCE  265. A63 

8.21  A7L  86.79  MCA  108.61  5MA  116.80 
-16.58  A7P  91.03  TAL  159.23  TAP  267.84 
2.09  ETS  230.66  7AE  168.62  ETE  233.54 


^^lanctocentric  conic 

C3  39.334  VHL  6.272  OLA  24.89  RAu 


LNCH  ATMTH 

LNCH  ’ 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

3 28 

51 

3300.72 

-24.55 

117.71 

90.00 

23  21 

7 

4107.57 

-2.94 

166.82 

100.00 

5 12 

38 

2966.14 

-27.10 

93.80 

100.00 

0 23 

58 

3917,37 

-.65 

151.57 

110.00 

7 5 

40 

2618.76 

-32.90 

68.77 

110.00 

0 49 

25 

3837.52 

4,38 

142.40 

differential  corrections 


TDE 

-.7979 

TRA- 

-1.7534 

TC3 

-.0900 

BAU 

.0616 

ROE 

-.4229 

RRA 

.0848 

RC3 

-.0750 

FAU  .02339 

FOE 

.8575 

FRA 

1.3571 

FC3 

-.5148 

BSP 

6152 

eoE 

.9030 

BRA 

1 .7554 

6C3 

.1171 

FSP 

-402 

LAUNCH  DATE  DEC  16  1968 


HELIOCENTRIC  CONIC 


RL 

147.22 

LAL 

.00 

LOL 

RP 

107.89 

LAP 

2.95 

LOP 

RC 

42.436 

GL 

13.73 

OP 

PLANE TOCENTRIC  CONIC 

C3 

36.293 

VHL 

6.024 

OLA 

1.70 


25.95  RAD  6568.5  VEL  12.677  PTH  2.30  VHP  10.603 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
268.56  75.42  4 23  52 

259.92  61.82  24  29  35 

269.26  76.87  624 

258.65  60.11  1 29  15 

270.62  80.13  7 47  18 

255.52  56.06  1 53  23 

MIO'COURSE  EXECUTION  ACCURACV 
SCT  1913.7  SCR  406.7  SC3  147.1 
RRT  .1816  RRF  -»160$  RTF  -.8936 
see  1956.5  R23  -.0113  R13  -.8938 
SCI  1915.2  SC2  399.7  THA  2.31 


flight  time  112.00 
distance  272.235 

CAL  7.81  A2t  86.82  HCA  111.84  SMA  117.77 
CAP  -15.71  ATP  91.18  TAL  159.06  TAP  270.89 
TAP  1.71  ETS  276.48  TAE  J 70.42  ETE  246.45 


zee  .29466  INC  3.2105  VJ  30.262 

RCA  82.38  APO  151.22  V2  35.135 

TAC  107.67  ETC^iee.lO  CLP  1.37 

CPA  4.25  RAP  13.51  ECC  1.6a73 

PO  CST  TIM  iNJ  2 LAT  iNJ  2 tONC 


2700.7 
3507.6 
2366.1 

3317.4 

2018.8 

3237.5 


-26.31 

'6.69 

-28.63 

-4.62 

-33.91 

-.11 


109.49 
160.14 
85.33 
145 .04 
59.68 
136.18 


ORBIT  CETERHINATION  ACCURACV 


VL  26.001 
VP  36.514 
TAL  52.22 


ST 

901 

.1 

SR 

387.2 

SS 

810.2 

CRT 

.7682 

CRS 

.8530 

CST 

.9890 

LSA 

1249 

.7 

MSA 

237.3 

SSA 

16,2 

ELI 

952 

.3 

El2 

234.6 

alF 

19.50 

ARRIVAL 

DATE 

APR 

7 1969 

ECC 

.28258 

INC 

3.1813 

VI 

30.262 

RCA 

84. 

49 

APO 

151 .05 

V2 

35.123 

TAC 

109. 

29 

ETC 

165.95 

CLP 

-.14 

RAL  25.84  RAO  6568.4 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 18 

31 

3314.34 

-24.31 

118.64 

90.00 

23  30 

35 

4053.28 

-4.68 

163.78 

100.00 

5 4 

18 

2973.27 

-26.98 

94.30 

100.00 

0 3J 

25 

3869.59 

-2.27 

148.95 

110.00 

6 57 

54 

2617.86 

-32.91 

68.71 

110.00 

0 54 

19 

3797.75 

2.86 

140.32 

VEL  12.556  PTH  2.28  VHP  10.107  OPA 
INJ  RT  ASC  INJ  ATMTH 


5.05  RAP  15.02  ECC  1.5973 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNC 

4 13  45 

2714.3 

-26 . 1 3 

110.45 

24  38  9 

3453.3 

-8.39 

157,06 

5 53  51 

2373.3 

-28.56 

85.85 

1 35  54 

3269.6 

-6.22 

142.39 

7 41  32 

2017.9 

-33.91 

59.61 

1 57  36 

5197.8 

-1  .63 

1 34 . 1 1 

differential  CORRECTIONS 


ORBIT  determination  ACCURACV 


TOE 

-.8050 

TRA- 

1.7292 

TC3 

-.0643 

BAU 

.0483 

ROE 

- . 3992 

RRA 

.0699 

RC3 

-.0761 

FAU 

.02479 

FOE 

.9100 

FRA 

1 .4135 

FC3 

-.5912 

BSP 

6412 

BOE 

.8986 

BRA 

1 .7307 

BC3 

.0996 

FSP 

-443 

LAUNCH  DATE  DEC  16  1968 


HELIOCENTRIC  CONIC 


RL 

147.22 

LAL 

.00 

LOL 

RP 

107.93 

LAP 

2.85 

LOP 

RC 

42.394 

GL 

14.26 

OP 

PLANE TOCENTRIC  CONIC 

C3 

33.537 

VHL 

5.791 

CLA 

266.95  75.01 

259.03  62.04 

267.70  76.63 

257.69  60.19 

269.10  80.17 

254.50  55.92 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  1976.9  SCR  397.5  SC3  161.0 
RRT  .2083  RRF  -.2074  RTF  -.9007 
see  2016.5  R23  -.0125  R13  -.9009 
SCI  1978.7  SC2  388.4  THA  2.49 

flight  time  114.00 
DISTANCE  279.009 

34.11  VL  26.169  cal  7.44  ATL  86.85  MCA  115,06  SMA  118.70  ECC  .27l2l  INC  3 . 1 508  VI  30.262 

59.20  VP  36.622  CAP  -14.87  ATP  91.34  TAL  158.93  TAP  273.98  RCA  86.50  APO  150.89  V2  35.111 

1.85  TAl  52.27  TAP  2.50  ETS  314.18  7A^  171.61  ETE  263.80  TAC  110.86  ETC  165.77  ClP  -1.69 

?5.94  RAL  25.68  RAO  6568.3  VEL  12.446  PTH  2.25  VHP  9.629  OPA  5.87  RAP  16.50  ECC  1.5519 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


ST 

940.6  SR 

380.4 

SS 

850.6 

CRT 

.7789  CRS 

.8601 

CST 

.9894 

LSA 

1303.6  MSA 

230.8 

SSA 

16.2 

ELI 

988.9  El2 

226.9 

ALF 

18.49 

ARRIVAL 

CATE 

APR 

9 1969 

90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 

differential  CORRECTIONS 


LAUNCH  DATE  DEC  16  1968 


LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

3 7 28 

3329.74 

-24 .04 

119.69 

265.29 

74.56 

4 

2 58 

23  40  21 

3998.00 

-6.44 

160.67 

258.13 

62.37 

24 

46  59 

4 55  38 

2981  .00 

-26.86 

94.84 

266.10 

76,37 

5 

45  19 

0 38  48 

3821 .97 

-3.87 

146.33 

256.73 

60.34 

J 

42  30 

6 51  59 

2616.96 

-32.92 

68.64 

267.55 

80.21 

7 

35  36 

0 58  56 

3758.77 

1.38 

138.28 

253.46 

55.84 

2 

1 35 

2729.7 

3398.0 

2381 .0 

3222.0 

2017.0 

3158.8 


'25.92 

-10.09 

-28.47 

-7.79 

-33.92 

-3.12 


111.53 

153.89 

86.40 

139.74 

59.54 

132.07 


TC3 

-.0346 

BAU 

.0376 

RC3 

-.0764 

FAU 

.02635 

FC3 

-.6801 

0SP 

6627 

8C3 

.0838 

FSP 

'490 

MIO-COORSC  EXECUTION  ACCURACV 
SCT  2043.4  SCR  388.0  SC3  176.4 
RRT 

see 

SCI 


ORBIT  DETERMINATION  ACCURACV 


,2386  RRF  -.2379  RTF  -.9073 
2079.9  R23  -.0143  R13  -.9074 
2045.5  SC2  376.4  THA  2.68 


HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11 

RP  107.97  LAP  2.75  LOP  202.42 

RC  42.534  CL  14.78  CP  2.01 

PLA^CTOCENTRIC  CONIC 


90.00  2 55  38 

90.00  23  50  31 

100.00  4 46  41 

100.00  0 46  5 

110.00  6 46  0 

110.00  1 3 16 

DIFFERENTIAL  CORRECTIONS 
TOE  -.8209  TRA-1.6814  TC3  -.0006 
ROE  -.3558  RRA  .0411  RC3  -.0754 
FOE  1.0318  FRA  1 .5412  FC3  -.7834 
BOE  .8947  BRA  1.6819  BC3  .0754 


flight  TIME  116.00 
DISTANCE  285.780 

VL  26.325  GAL  7.08  ATU  86.88  MCA  118.28  SNA  119.57 
VP  36.721  CAP  -14.06  ATP  91.48  TAL  158.84  TAP  277,11 
TAl  52.36  TAP  3,83  ETS  330.29  TAE  171.92  ETE  284.09 


OLA  26.43 

RAL  25.48 

RAO  6568.2 

VEL  12.346 

PTH  2.23 

VHP  9.166 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

3347.27 

-23.71 

J20*87 

263.59 

74.05 

3 51  26 

3941.48 

-8.21 

157.46 

257.24 

62.80 

24  56  12 

2909.29 

-26.73 

95.42 

264.47 

76.09 

5 56  30 

3774.70 

-5.46 

143.72 

255.75 

60.57 

I 49  0 

2615.97 

-32.93 

68.56 

265.97 

80.25 

7 29  36 

3720.79 

-.08 

136.30 

252.40 

55.82 

2 5 17 

ST 

982.2 

SR 

373.3 

SS 

893.8 

CRT 

.7901 

CRS 

.8678 

CST 

.9899 

LSA 

1361 .0 

MSA 

224.1 

SSA 

16.2 

ELI 

1027.7 

EL2 

218.7 

ALF 

17.53 

ARRIVAL 

CATE 

APR 

11  1969 

ECC 

.26053 

INC 

3.1188 

VI 

30.262 

RCA 

88.42 

APO 

150.72 

V2 

35.099 

TAC 

112.39 

ETC 

165.55 

ClP 

-3.26 

OPA 

6.69 

RAP 

17.94 

zee 

1 .5lOfl 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2747.3 

- 

25.67 

112.75 

3341  .5 

- 

11.79 

150.61 

MIO-COURSE  EXECUTION  ACCURACV 
0AU  .0313  SCT  2107.5  SCR  378.4  SC3  193.6 

FAU  .02809  RRT  .2730  RRF  -.2728  RTF  -.9133 

BSP  6844  see  214J.2  R23  -.0164  R13  -.9135 

F5P  -541  SCI  2110,1  SC2  363.6  THA  2.89 


2389.3  -28.38  87.00 

3174.7  '9.34  137*.08 

2016.0  -33.92  59.47 

3120.8  -4.56  130.08 

ORBIT  determination  ACCURACV 

ST  1025.9  SR  366.2  S5  940.0 

CRT  .8020  CRS  .8759  CST  .9903 

LSA  lAZO.B  MSA  217.0  SSA  16.2 

ELI  1067.0  El2  209.9  AlF  16.67 


577 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  t968-69 


AUNCH  DATE  DEC  16  196$ 

Flight  time  iie.oo 

arrival 

DATE 

APR 

13  1969 

HELIOCENTRIC 

; CONK 

distance  292. 

547 

RL  147.22 

lal  .00 

LOL  84.11 

VL  26.469 

CAL  C.75 

AZL  86.92 

HCA  121.49 

SMA  120 

.39 

ECC  .25052 

INC 

5.0846 

Vl 

30.262 

RP  108.01 

LAP  2.83 

LOP  205.64 

VP  36.812 

CAP  -13.28 

AZP  91.61 

TAL  158.79 

TAP  280 

.28 

RCA  90.23 

APO 

150.56 

V2 

35,006 

RC  42.853 

CL  15.29 

CP  2.19 

ZAL  52.51 

ZAP  5.35 

ETS  337.81 

ZAE  171.32 

ETE  303 

.22 

ZAC  113.87 

ETC 

165.30 

CLP 

-4.88 

PLANETOCENTRIC  CONIC 

C3  28.776 

VHL  5.364 

DLA  26.89 

RAL  25.22 

RAD  6568.2 

VEL  12.254 

PTH  2.20 

VHP  8. 

721 

OPA  7.51 

RAP 

19.33 

ECC 

1 .4736 

t 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A5C 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 42  55 

3567.45 

-23.33 

122.22 

261 .83 

73.48 

3 39 

2 

2767.5 

- 

25.37 

114.15 

90.00 

0 5 10 

3883.36 

-10.00 

154.13 

256.35 

63.37 

1 9 

53 

3283.4 

- 

13.50 

147.20 

100.00 

4 37  30 

2998.05 

-26.58 

96.03 

262.82 

75.80 

5 27 

28 

2398 . 1 

- 

28.27 

87.63 

iPP-00 

0 53  16 

3727.99 

-7.02 

141.13 

254.75 

60.87 

1 55 

24 

3128.0 

- 

10.85 

134.43 

‘ 

110.00 

6 39  59 

2614.76 

-32.94 

68.47 

264.37 

80.31 

7 23 

34 

2014.8 

- 

33.93 

59,37 

i 

110.00 

1 7 16 

3684.03 

-1.48 

134.3$ 

251.54 

55.85 

2 8 

40 

3084.0 

-5.95 

128.15 

differential  corrections 

mid-course  execution  accuracy 

ORBIT  DETERMINATION  ACCURACY 

' 

TDE  -.8284 

TRA- 1.6539 

TC3  .0386 

BAU  .0318 

SCT  2169,7  SCR 

368.9  SC3  i 

eiz.7 

ST  1065.8 

SR 

359.2 

SS 

989.2 

RDC  -.3382 

RRA  .0272 

RC3  -.0730 

FAU  .03004 

RRT 

.3122  RRF  - 

.3125  RTF  - 

.9191 

CRT  .8147 

CRS 

.8844 

CST 

.9906 

FOE  1.1025 

FRA  1.6137 

FC3  -.9038 

BSP  7065 

see  2200.8  R23  - 

.0188  R13  - 

.9193 

LSA  1483.0 

MSA 

209.5 

SSA 

16.1 

j 

BOE  .8940 

BRA  1.6541 

BC3  .0826 

FSP  -599 

SCI  2172,8  SC2 

350.0  THA 

3.12 

ELI  1106.6 

El2 

200.6 

ALF 

15,89 

i 

LAUNCH  DATE  DEC  16  IMS 


niCNT  TIME  120.00 


ARRIVAL  DATE  APR  15  1969 


HELIOCENTRIC  CONIC 


DISTANCE  299.907 


RL  147,22 

LAL 

.00 

LOL  84.11 

VL  26,602 

CAL  6.43 

AZL  86.95 

HCA 

124.71 

SMA 

121.17 

ECC  .24116 

INC 

3.0484 

Vl 

30.262 

_ 

RP  108.05 

LAP 

2.51 

LOP  208.85 

yP  36.896 

CAP  -12.52 

AZP  91 . 74 

TAL 

158.78 

TAP 

283.49 

RCA  91.95 

APO 

150.40 

V2 

35.073 

- 

RC  43.347 

CL 

15.78 

CP  2.40 

ZAL  52.69 

ZAP  6.96 

ETS  341.93 

ZAE 

170.06 

ETE 

518.26 

ZAC  115.29 

etc 

165,02 

CLP 

-6.55 

PLANETOCENTRIC  CONIC 

= 

C3  26.726 

VHL 

5.170 

DLA  27.31 

RAL  24.93 

RAO  6568.1 

VEL  12.170 

PTH 

2.18 

VHP 

6.291 

OPA  8.33 

RAP 

20.67 

ECC 

1 .4390 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

2 

29  4 

3391.10 

-22.86 

123.80 

260.04 

72.82 

3 

25  35 

2791.1 

- 

25,00 

115,78 

90.00 

0 

16  41 

3822.90 

-11.82 

150.62 

255.48 

64.08 

1 

20  24 

3222.9 

- 

15.21 

143,59 

100.00 

4 

28  11 

5007.08 

-26.43 

96.66 

281.15 

75,50 

5 

18  10 

2407.1 

28.16 

88 . 28 

i 

100.00 

1 

0 15 

3682.15 

-8,53 

138.56 

253.75 

61.24 

2 

1 37 

3082.1 

12.30 

131 .81 

- 

110.00 

6 

34  3 

2813.22 

-32.96 

68.36 

282.76 

80.37 

7 

17  36 

2013.2 

33.94 

59,25 

- 

110.00 

1 

iO  53 

3648.77 

-2.83 

132.54 

250.25 

55.92 

2 

11  42 

5048.8 

-7,28 

126.26 

- 

DirFERCHTUL  CORRCCtlONS 
TDC  -.9927  TRA> 1.6229  TC9  .0656 
ROE  -.9179  RRA  .0194  RC9  -.0666 
FOE  1.1796  FRA  1.6929  FC9-1.0455 
BDC  .8919  BRA  1.6224  BC3  .1100 


MlD-COOtSE  EXECUTION  ACCURACY 
BAU  .0993  96T  2225.9  SCR  959.6  SC9  294.0 

FAU  .03226  RRT  .9557  RRF  -.9574  RTF  -.9247 

BSP  7935  see  2254.6  R23  -.0223  R13  -.9249 

FSP  -666  SCI  2229.6  SC2  335.7  THA  3.37 


ORBIT  determination  ACCURACY 
ST  1104.7  SR  352.3  SS  104D.8 

CRT  .6275  CRS  .6933  CST  .9913 

LSA  1544.9  MSA  201.9  SSA  15.9 

Eli  1143.7  El2  191.1  ALF  15.22 


VAUNCH  date  dec  16  1968 


Flight  time  122.00 


ARRIVAL  DATE  APR  17  1969 


HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11 

RP  108.09  LAP  2.37  LOP  212.07 

RC  44.011  GL  16.24  GP  2.65 

planetocentric  conic 
C3  24.870  VHL  4.987  DLA  27.70 

lnch  azmth  lnch  time  l-i  time 

90.00  2 13  38  3419.83 

90.00  0 29  32  3756,58 

100.00  4 18  54  3016.02 

100.00  1 6 58  3637.62 

110.00  6 28  17  2611.08 

110.00  1 14  3 3615,33 

differential  corrections 

TDE  -.8390  TRA- 1,5923  TC3  .1342 
ROE  -.3012  RRA  -.0004  RC3  -.0626 
FOE  1.2665  FRA  1.7607  FC3- 1.2068 
BOE  .8914  BRA  1.5923  BC3  .1461 

LAUNCH  DATE  DEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  64.11 

RP  106.13  LAP  2.23  LOP  215.26 

RC  44.838  CL  16.67  GP  2.94 


distance  306.058 

VL  26.725  gal  6,12  AZL  86.99  HCA  127.92  5MA  121.90 
VP  36.973  GAP  -11.79  A2P  91.65  TAl  156.80  TAP  286.72 
ZAL  52.91  ZAP  8.69  ETS  344.42  ZAE  168.44  ETE  529.21 


RAL  24.61 
INJ  LAT 
-22.27 
-13.71 
-26.28 
-9.98 
-32.98 
-4.10 

BAU  .0492 
FAU  .03472 
BSP  7533 
FSP  -739 


RAD  6566.0  VEL  12,093  PTH 
INJ  LONG  INJ  RT  ASC  iNJ 


2.16  VHP 
AZMTH  INJ 


125.70 

146.64 

97.26 

136.05 

68.19 

130,79 


258.19 

254.65 

259.48 

252.73 

261.14 

249.16 


72.05 
64.98 
75.21 
61 .68 
80.47 
56.03 


7.876 
TIME 
3 10  38 
32  11 
9 10 
7 35 
11  49 
14  19 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2283.9  SCR  351.7  SC3  257.9 
RRT  .4064  RRF  -.4092  RTF  -.9297 
see  2310,8  R23  -.0261  R13  -.9300 
SCI  2288.4  SeZ  320.7  THA  3.65 

FLlCHT  TIIC  124.00 


ECC  .23243  INC  3.0091  VI  30.262 

RCA  93.57  APO  150.24  V2  35.060 

ZAC  116.64  ETC  164.70  CLP  -8.27 

OPA  9.15  RAF  21.95  ECC  1.4093 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2819.8  -24.52  117.75 

3158.6  -16.97  139.68 

2416^0  -28.05  86.92 

3037.6  -13.69  129.22 

2011.1  -33.95  59.09 

3015.3  -8,53  124.50 

ORBIT  DETERMINATION  ACCURACY 
ST  1146.0  SR  346.1  55  1097. I 

CRT  .8413  CRS  .9026  CST  .9918 

LSA  1612.1  MSA  194.1  SSA  15.7 

Eli  1183.4  EL2  101.2  AlF  14.61 

ARRIVAL  date  APR  19  1969 


DISTANCE  312.798 

VL  26.839  CAL  5.84  AZL  87.03  HCA  131.13  SMA  122.59 
VP  37.042  CAP  -11.08  AZP  91.95  TAl  158.06  TAP  289.99 
ZAL  53.16  ZAP  10.48  ETS  346.02  ZAE  166.71  ETE  337.19 


ECC  .22430  INC  2.9662  Vl  30.262 
RCA  95.09  APO  150.09  V2  35.047 
ZAC  117.91  ETC  164.33  CLP  -10.06 


C3  23.188 

VHL 

4.815 

DLA  26.03 

RAL  24.26 

RAO  6567.9  VEL  12.024 

PTH  2.15 

VHP 

7. 

477 

OPA  9.99 

RAP 

23.16 

ECC 

1 .3816 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

1 

55  19 

3417.99 

-21.45 

126.20 

256.25 

71 .06 

2 

52 

57 

2858.0 

- 

23.84 

120-34 

90.00 

0 

45  4 

3686,12 

-15.75 

142.50 

253.90 

66.16 

1 

46 

30 

3086.1 

- 

16.84 

135.19 

100.00 

4 

9 50 

5024.31 

-26.13 

97.85 

257.82 

74.94 

5 

0 

15 

2424.3 

- 

27.94 

09.52 

100,00 

1 

13  14 

3595.03 

-11.34 

133.62 

251.70 

62.16 

2 

13 

9 

2995.0 

' 

14.98 

126.72 

110.00 

6 

22  51 

2600.03 

-33.02 

67.96 

259.53 

80.60 

7 

6 

19 

2006.0 

- 

33.96 

58.85 

110.00 

1 

16  43 

3584.08 

-5.29 

129.15 

248.05 

56.18 

2 

16 

27 

2984.1 

-9.70 

122.83 

differential  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.8441 

TRA- 

-1.5609 

TC3  .1865 

BAU  .0602 

SCT 

2338.4  SCR 

345.1  SC3 

284.7 

ST  1186.2 

SR 

340.7 

SS 

1157,1 

RK  -.2863 

RRA 

-.0145 

RC3  -.0559 

FAU  .03747 

RRT 

.4634  RRF  - 

.4678  RTF  - 

.9543 

CRT  .8557 

CRS 

,9124 

CST 

.9923 

FOE  1.3627 

FRA 

1.8787 

FC3- 1.3989 

BSP  7713 

see 

2363.7  R23  - 

.0308  R13  - 

.9346 

LSA  1601.4 

MSA 

186.2 

SSA 

15.5 

BOE  .0913 

BRA 

1.5609 

BC3  .1942 

FSP  -820 

SCI 

2343.9  SG2 

305.1  THA 

3.98 

Eli  1222.3 

El2 

171.1 

AtF 

14.09 

570 


IlillllllllUl 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ' 


LAUNCH  cate  cEC  16  1968 


HELlCCENTfflC  CCWIC 
»L  M7.^^  LAl  .on  LOL  84.11 

108.17  uAP  ?.09  L‘DP  ?18.48 

RC  45.818  GL  17.06  GP  3.?7 

planetocentric  OIC 
C3  .665  VHl  4.655  ClA  RAL 


Flight  time  iBe.OO 
CISTANCE  319.525 

VL  26.944  cal  5.57  A7L  87.08  HCA  134.34  5MA  123.23 
VP  37.106  GAP  '10.39  A7P  92.04  TAu  158.95  TAP  293.29 
7Al  53.43  7AP  12.35  ETS  347.05  7AE  165.01  ETE  343.24 


arrival  cate  APR  21  1969 


ECC 

RCA 


23.89  RAC  6567.9  VEL  11.960  PTH  2.13  VHP 


LNCH  A7MTH 

LNCH  TIME 

L'l  TIME 

INJ  lAT 

INJ  LCNO 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

89.59 

1 15  19 

3566.59 

-19.17 

135.25 

253.73 

68.75 

2 14  46 

90.4  1 

1 22  8 

3544.55 

-19.16 

133.63 

253.73 

68.74 

2 21  12 

100.00 

4 1 20 

3031  .04 

'26.01 

98.31 

256.18 

74.73 

4 51  51 

100.00 

1 18  48 

3555.33 

'12.59 

131 .34 

250.65 

62.66 

2 18  3 

110.00 

6 17  52 

2603.69 

-33.07 

67.63 

257.93 

80.79 

7 1 16 

I 10.00 

1 18  46 

3555.45 

'6.37 

127.64 

246.94 

56.34 

2 18  1 

.21674 

INC 

2.9189 

VI 

50.262 

96.52 

APO 

149.94 

V2 

35  .033 

119.09 

ETC 

163.92 

CLP 

'11.92 

10.83 

RAP 

24.28 

ECC 

1.3566 

CST  TIM 

IN 

J 2 LAT 

INJ 

2 LONG 

2966.6 

'21 .89 

127.63 

2944.5 

'21 .88 

126,01 

2431  .0 

-27.85 

90.00 

2955.3 

'16.16 

124.36 

2003.7 

'33.98 

58.51 

2955.5 

-10.75 

121 .28 

CIFFERENTIAl  CORRECTIONS 


TCE 

- .8473 

TRA-1 

.5276 

TC3 

.2431 

BAU 

.0715 

RCE 

-.2731 

RRA  '.0291 

RC3  ' 

.0421 

FAU 

.04056 

FCE 

1 .4689 

FRA  1 .9876 

FC3-1 

.6206 

BSP 

7889 

BCE 

.8903 

BRA  1 

.5278 

BC3 

.2467 

FSP 

-912 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2387.8  SCR  340.9  SC3  314.7 
RRT 

soe 

SOI 


.5266  RRF  -.5329  RTF  -.9386 
?412.0  R23  -.0368  R13  -.9390 
2394.7  S02  289.0  THA  4.36 


ORBIT  DETERMINATION  ACCURACY 

ST 

1224.2 

SR 

336.4 

SS 

1220.6 

CRT 

.8704 

CRS 

.9224 

CST 

.9928 

LSA 

1752.1 

MSA 

178.3 

SSA 

15.2 

ELI 

1259.3 

EL2 

161  .0 

alf 

13.68 

LAUNCH  CATE  DEC  16  1968 


HELIOCENTRIC  CONIC 


flight  time  128.00 


ARRIVAL  CATE  APR  23  1969 


RL 

147.22 

LAL 

.00 

LOL 

84.11 

VL  27 .040 

gal 

5.32 

RP 

108.21 

LAP 

1 .93 

LOP 

221 .69 

VP  57.163 

GAP 

-9.73 

RC 

46.944 

CL 

17.39 

GP 

3.67 

7AL  53.72 

JAP 

14.32 

Planetocentric  conic 

C3 

20.284 

VHL 

4.504 

OLA 

28.54 

RAL  23.52 

RAO 

6567.8 

LNCH  A7MTH 

LNCH  TIME 

L- 

1 TIME 

INJ  LAT 

INJ 

LONG 

86.25 

0 

45  59 

3640.99 

-19.7] 

140.92 

93.75 

I 

48  29 

34  58.52 

-19.69 

126.09 

DISTANCE  326.238 

87.13  HCA  137,54  SHA  123.83  ECC  .20974  INC  2.8662  VI 
92.12  TAL  159.07  TAP  296.62  RCA 


97.86  APO  149.80  V2 


30.262 

35.020 

'13.86 


100.00  3 53  52  3034.84 

100.00  1 23  16  3519.91 

110.00  6 13  33  2597.55 

110.00  I 20  4 3529.96 

DIFFERENTIAL  CORRECTIONS 
TCE  '.8483  TRA'1.4934  TC3  .3029 

ROE  -.2619  RRA  -.0445  RC3  -.0266 

FOE  1.5859  FRA  2.1099  FC3-1 .8789 

BCE  .8878  BRA  1.4940  BC3  .3040 

LAUNCH  CATE  CEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11 

RP  108.25  LAP  1.78  LOP  224.89 

RC  48.205  GL  17.66  GP  4.J5 

planetocentric  conic 


-25.94 

-13.69 

-33.13 

-7.33 

BAU  .0825 
FAU  .04402 
BSP  8047 
FSP  -1015 


VL  27.128 
VP  37.215 
7AL  54 .02 


98.57 

129.28 
67.16 

126.29 


PTH  2.11 
INJ  A7MTH 
68.92 
68.91 
74.60 
63.17 
81.06 
56.52 


VHP  6.725  CPA  11.70  RAP  25.30  ECC  1.3338 


.9425 

.9430 

4.82 


CAL 

CAP 

JAP 


C3  19.029 

VHL  4 . 362 

CLA  28.69 

RAL  23.14 

RAC  6567.8 

VEL  11.850 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

INJ  RT  ASC 

85.16 

0 35  28 

3655.01 

-20.17 

142.14 

251 .00 

94  .84 

1 56  1 

3394.21 

-20.16 

123.03 

250.99 

JOO.OO 

3 48  5 

3033.77 

-25 . 96 

98.50 

253.05 

100.00 

1 26  5 

3490.69 

-14.58 

127.57 

248.44 

1 10.00 

6 10  9 

2589.00 

-33.22 

66.51 

254.82 

110.00 

1 20  31 

3508.22 

-8.15 

125.13 

244.67 

differential  CORRECTIONS 
TOE  -.8438  TRA'1.4550  TC3  .3701 

RCE  -.2528  RRA  -.0610  RC3  -.0062 

FOE  1.7120  FRA  2.2449  FC3-2.1843 

BCE  .8808  BRA  1.4562  BC3  .3702 

LAUNCH  CATE  DEC  16  1968 

heliocentric  CCNIC 


BAU  .0942 
FAU  .04801 
BSP  8238 
FSP  -1134 


RL 

147.22  LAL 

.00 

LOL 

84.12 

VL 

27.209 

gal 

4.87 

RP 

108.^9  LAP 

1 .61 

LOP 

228.09 

VP 

37.261 

CAP 

-8.46 

RC 

49.590  CL 

17.83 

GP 

4.73 

7AL 

54.32 

7AP 

18.61 

PLANETOCENTRIC  CONIC 

C3 

17.888  VHL 

4.229 

DLA 

28.76 

RAL 

22.79 

RAO 

6567.7 

INJ  RT  ASC 
252.35 

252.35 
254.58 
249.57 

256.36 
245.81 

MIO-COURSe  EXECUTION  ACCURACY 
SOT  2432.4  SCR  340.2  S03  348.5 

RRT  .5950  RRT  -.6037  RTF 
soe  2456.0  R23  -.0445  R13 
SOI  2440.9  S02  272.5  THA 

FLIGHT  TIME  130.00 

DISTANCE  332.935 
5.09  A7L  87.19  HCA  140.' 

-9.08  A7P  92.17  TAL  159.i 


PTH  2.10  VHP  6.371 
INJ  A7MTH  INJ  TIME 
69.15  1 36  23 

69.14  2 52  35 

74.64  4 38  39 

63.61  2 24  16 

81.43  6 53  18 

56.69  2 18  59 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  2465.5  SOR  344.3  S03  386.3 

RRT  .6655  RRT  -.6775  RTF  -.9463 
SOB  2489.4  R23  -.0547  R1 3 -.9469 
SOI  2476.2  SC2  255.9  THA  5.37 

flight  time  132.00 

DISTANCE  339.616 

87.26  HCA  143.95  SNA  124.90 
92.21  TAL  159.38  TAP  303.33 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 46  40 

3041  .0 

-22.40 

133.26 

2 45  47 

2838.5 

-22.39 

118.43 

4 44  27 

2434.8 

-27.80 

90.27 

2 21  56 

2919.9 

-17.18 

122.23 

6 56  51 

1997.6 

-34.01 

58.04 

2 18  54 

2930.0 

-11 ,68 

119.90 

ORBIT  DETERMINATION  ACCURACY 


ST 

1259.3 

SR 

333.7 

SS 

1287.9 

CRT 

.8854 

CRS 

.9326 

CST 

9933 

LSA 

1823.9 

MSA 

170.5 

SSA 

14.9 

ELI 

1293.9 

EL2 

251  .0 

ALF 

1 

3.39 

ARRIVAL 

cate 

APR 

25 

1969 

ECC 

.20327 

INC 

2.8D67 

VI 

30 

• 262 

RCA 

99.10 

APO 

149.67 

V2 

35 

.007 

7AC 

121.11 

ETC 

162.93 

CLP 

'1 

5.89 

OPA 

12.60 

RAP 

26.21 

ECC 

1 . 

31  32 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONG 

3055.0 

- 

22.83 

134 

.44 

2794.2 

- 

22.82 

US 

.33 

2433.8 

2890.7 

1989.0 

2908.2 


-27.82 

-18.01 

-34.05 

-12.47 


90 . 19 
120.46 
57.37 
1 18 .71 


ORBIT  DETERMINATION  ACCURACY 


LNCH  A7HTH 
84.77 
95.23 
100.00 
100.00 
110.00 
110.00 


VEL  11.801  PTH  2.09  VHP  6.033 
LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

0 30  54  3650.74  -20-57  141 .96  249.68  69.45  1 31  44 

1 57  46  3369.49  -20.55  121.37  249.67  69.43  2 53  56 

3 44  49  3025.36  -26.11  97.92  251 .62  74.91  4 55  14 

1 26  32  3470.11  -15.20  126,36  247.25  63.95  2 24  22 

6 7 56  2577.26  -33.34  €5.62  253.32  81.95  6 50  53 

I 19  54  3490.96  -8.79  124.21  243.53  56.83  2 18  5 


ST 

1286.7 

SR 

333.1 

SS 

1357.0 

CRT 

.9002 

CRS 

.9427 

CST 

.9937 

LSA 

1892.4 

MSA 

263.0 

SSA 

14  .4 

ELI 

1521 .6 

El2 

241  .2 

alf 

13.27 

ARRIVAL 

CATE 

APR 

27  1969 

ECC 

.19731 

INC 

2.7384 

VI 

30.262 

RCA 

100.25 

APO 

149.54 

V2 

34.994 

7AC 

121 .92 

ETC 

162.34 

ClP 

'18.02 

OPA 

13.55 

RAP 

26.98 

ECC 

1 .294  4 

PO  ' 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3050.7 

' 

23.2  8 

134 .25 

2769.5 

2425.4 

2870 . I 
1977.3 
2891 .0 


-23.17 

-27.93 

-18.58 

-34.09 

-13.10 


DIFFERENTIAL  CORRECTIONS 
TOE  -.8389  TRA-1.4185  TC3 
ROE  -.2464  RRA  -.0795  RC3 
FOE  1 .8524  FRA  2.4006  FC3- 
BOE  .8743  BRA  1 .4207  8C3 


MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  0£ TERM I NATION  ACCURACY 

-4321 

BAU 

.1034 

SOT  2496.0  SOR  356.0 

S03 

429.0 

ST 

1313.0 

SR 

335.8 

SS 

14 

.0196 

FAU 

.05236 

RRT  .7367  RRT  -.7517 

RTF 

-.9495 

CRT 

.9153 

CRS 

.9529 

CST 

.5341 

0SP 

8333 

see  2521.2  R23  -.0677 

R13 

-.9502 

LSA 

1965.0 

MSA 

155.4 

SSA 

.4325 

FSP 

-1264 

sej  2509.8  S02  239.4 

THA 

6.05 

ELI 

1348.8 

EL2 

131  .7 

alf 

1 

113.64 
89.59 
1 1 9. ^0 
56.46 
117,76 


13.9 


579 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  CEC  16  1968 


FlIOmT  time  134.00 


AffPiVAL  CATE  APR  ^9  1969 


helKXEntric  conic 

RL  147. LAL  .0 
RP  108,33  LAP  1 .4 
RC  51  .091  Gl  17.9 
Plane TOCEntric  conic 
C3  16.846  VHl  4.10 


LNCH  A7MTH 
85.05 
94  .95 
100.00 
100.00 
no. 00 
110,00 


LNCH  TIME 

0 31  54 

1 54  13 

3 44  54 
1 23  54 
6 7 15 

I 18  3 

CirrERCNTIAL  CCWRECTIONS 
TOE  '.8285  TRA'I .3797  TC3 

ROE  '.2429  RRA  -.1007  RC3 

rcE  2.0024  FRA  2.5754  FC3 

eOE  .8634  0RA  1 .3833  6C3 

LAUNCH  DATE  OEC  16  1968 


La 

84, 

.11 

VL 

27.283 

CAL 

4.67 

A7L 

87.34 

LOP 

231 

.28 

VP 

37.303 

CAP 

-7.86 

ATP 

92.23 

CP 

5, 

,44 

7Al 

54.60 

7AP 

20.95 

ETS 

346.00 

cla 

28 

.71 

RAL 

22.47 

RAC 

6567.7 

VEL 

11.757 

L-I 

time 

INJ  LAT 

INJ 

LONG 

INJ 

RT  ASC 

distance  346.27? 


INJ 


3629.49 
3362.95 
3007.01 
3460.66 
2561  .36 
3479.08 


-20.86 

-20.85 

-26.43 

-15.48 

-33,48 

-9.23 


140.54 
121 .01 
96.65 
125.80 
64.40 
123.58 


248.40 
248.39 
250.29 
245.99 
251 .86 
242.38 


147.15 

SMA 

125.37 

ECC 

.19184 

INC 

2.6590 

VI 

30.262 

159,56 

TAP 

306.70 

RCA 

101  .32 

APC 

149.42 

V2 

34 .980 

159.73 

ETE 

359.33 

TAC 

122.56 

ETC 

161 .68 

CLP 

-20.27 

2.08 

VHP 

5.710 

OPA 

14.57 

RAP 

27.59 

ECC 

1 .2772 

1 atmth 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.82 

1 

32  23 

3029.5 

'23.42 

132.77 

69.81 

2 

50  16 

2763.0 

'23.41 

113.24 

75.50 

4 

35  I 

2407.0 

'28.16 

88.28 

64,11 

2 

21  35 

2860.7 

-18.84 

118.61 

82.66 

6 

49  56 

1961 .4 

-34.13 

55.22 

56.94 

2 

16  2 

2879.1 

'13.52 

117.10 

MID-COUPSC  E«CUTI0N  ACCURACr 


ORBIT  OETERMINATICN  ACCURACY 


TC3 

.4950 

BAU  .1121 

SCT  2515.0 

SCR 

377.6 

SC3 

476,8 

ST 

1331.1 

SR 

342.5 

SS 

1507.1 

RC3 

.0531 

FAU  .05727 

RRT  .8023 

RRT 

-.8208  RTF 

-.9923 

CRT 

.9298 

CRS 

.9626 

CST 

.9946 

FC3* 

'2,9434 

BSP  8414 

see  2943.1 

R23 

-.0849 

R13 

-.9932 

LSA 

2034.3 

MSA 

148.0 

SSA 

13.4 

BC3 

.4979  FSP  -1411 

SCI  2933.3 

SC2 

223.8 

THA 

6.92 

ELI 

1568.9 

El2 

122,6 

alf 

13.57 

flight 

TIME 

156.00 

arrival 

DATE 

MAV 

1 1969 

HELIOCENTRIC  CONIC 


distance  352.922 


RL  147.22 

LAL  .00 

La  84.11 

VL  27.390 

GAL  4.48 

ATU  87.44 

HCA 

150.34 

SMA 

125.61 

ECC  .18684 

INC  2.5645 

VI 

30.262 

RP  108.38 

LAP  1 .27 

LOP  234.47 

VP  37.340 

GAP  -7.27 

ATP  92.23 

tal 

199.75 

TAP 

310.09 

RCA  102.30 

APO  149.31 

V2 

34.967 

RC  52.697 

CL  17.82 

CP  €.32 

TAL  94 .86 

TAP  23.47 

ETS  347.69 

TAE 

158.94 

ETE 

2.94 

TAC  123.00 

ETC  160.91 

CLP 

'22.65 

PLANETOCENTRIC  CONIC 

C3  15.889 

VHL  3.986 

OLA  28.53 

RAL  22.21 

RAO  6967.6 

VEL  11.716 

PTH 

2.06 

VHP 

5.404 

CPA  15.70 

RAP  28.00 

ECC 

1 .2615 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIm 

INJ  2 LAT 

INJ 

2 LONG 

86.37 

0 41  43 

3581.00 

-21 .09 

137.09 

247.17 

70.28 

1 

41  24 

2981 .0 

-23.54 

129.25 

93.63 

1 42  18 

3384.73 

-21 .03 

122.68 

247.16 

70.27 

2 

38  43 

2784.7 

-23.53 

1 14 ,88 

100.00 

3 49  2 

2976.69 

-26.93 

94.94 

249.09 

76.51 

4 

38  39 

2376.7 

-28.52 

86.09 

100.00 

1 17  40 

3464 .28 

-19.38 

126.01 

244.66 

64.05 

2 

15  24 

2864.3 

-18.74 

118.84 

110.00 

6 8 31 

2540 .06 

-33.69 

62.76 

250.45 

83-62 

6 

50  51 

1940.1 

-34.17 

53.55 

110.00 

1 14  41 

3473.67 

-9.43 

123.29 

241.22 

96.99 

2 

12  34 

2873.7 

-13;7] 

116.80 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TDE  -.8106  TRA-1.3372  TC3  .5612 
ROE  -.2430  RRA  -.1258  RC3  .0970 
FOE  2.1584  FRA  2.77l7  FC3-3.4257 
0OE  .8462  BRA  1.3431  BC3  .5696 


LAUNCH  CATE  CEC  16  1968 

HELIOCENTRIC  CONIC 
Rl  147.22  LAL  .00  LOL  84.11 

RP  108.42  lap  1.09  tOP  237.66 

RC  54.398  Cl  17.55  CP  7.43 

PlANETOCENTRIC  CONIC 


BAU  .1220 
FAU  .06287 
BSP  8508 
FSP  -2579 


VL  27.411  cal 
VP  37.373  CAP 
7Al  55.08  ZAP 


SOT  2528.8  SCR 
RRT  .8579  RRf 
see  2552.4  R23 
SC2  2543.7  SC2 


422.6  SC3  530.1 
-.8799  RTF  -.9549 
-.2069  RJ3  -.9562 
209.9  THA  8.06 


Flight  time  138.00 

distance  359.546 
4.31  A7L  87.55  HCA  153.53  SMA 
-6.70  A7P  92.19  Tal  159.95  TAP 
26.18  ETS  347.07  7AE  158.35  ETE 


ST 

1337.4 

SR 

354  .6 

SS 

1582.1 

CRT 

.9434 

CRS 

.9716 

CST 

.994  9 

LSA 

2097.0 

MSA 

140.6 

SSA 

12.7 

ELI 

1378.9 

El2 

114.1 

ALF 

14 ,14 

ARRIVAL 

CATE 

MAY 

3 1969 

ECC 

.18228 

INC 

2.4494 

VI 

30.262 

RCA 

103.20 

APO 

149.21 

V2 

34,954 

TAC 

123.19 

ETC 

160.03 

CLP 

'25 .18 

C3  15.004 

VHL 

3.874 

CLA  28.17 

RAL  22.03 

RAC  6567.6 

VEL  11.679 

LNCH  ATMTH 

LNCH  time 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

1 

36  29 

3388.24 

-22.92 

123.61 

246.65 

90.00 

0 

46  7 

3551 .67 

-19.26 

134.19 

245.29 

100.00 

3 

57  38 

2933.16 

-27.58 

91.47 

247.99 

100.00 

1 

7 59 

3481 .99 

-14.85 

127.06 

243.27 

no. 00 

6 

12  16 

2511 .75 

-33.85 

60.57 

249.09 

no. 00 

1 

9 30 

3476.17 

-9.34 

123.42 

240.06 

iNj 


2,05  VHP  5.115 
ATMTH  INJ  TIME 


OPA  16.99  RAP  28.18  ECC  1 .2469 
PC  CST  TIM  iNJ  2 LAT  INJ  2 LONG 


differential  corrections 


72.90  2 32  57 

68.83  1 45  18 

78.00  4 46  5I 

63.75  2 5 41 

84.90  6 54  8 

56.97  2 7 26 

MID-COURSE  EXECUTION  ACCURACV 


2788.2 
2951  .7 

2333.2 
2882.0 
1912  .7 

2876.2 


-25.04 
-21 .97 
'28.96 
'18.25 
-34.18 
-13.63 


115.59 

126.57 

82.93 

129.93 
51  .34 

116.94 


ORBIT  determination  ACCURACY 


TDE 

-.7855 

TRA' 

■1.2929 

TC3 

,6236 

BAU 

.1289 

SCT  2507.9  SCR  466.3 

SC3 

589.4 

ST 

1331 .8 

SR 

374.4 

SS 

1655.3 

RCE 

- .2474 

RRA 

-.1567 

RC3 

.1546 

FAU 

.06907 

RRT  .9008  RRT  -.9260 

RTF 

-.9572 

CRT 

.9558 

CRS 

.9795 

CST 

.9953 

FCE 

2.3175 

FRA 

2.9947 

FC3' 

3.9852 

BSP 

8562 

see  2550.9  R23  -.1342 

R13 

-.9591 

LSA 

2153.1 

MSA 

133.2 

SSA 

12.0 

BCE 

.8235 

BRA 

1 .3023 

6C3 

.6424 

FSP 

-1766 

SCI  2545.0  SC2  199.7 

tha 

9,57 

Eli 

1379.3 

El2 

106.3 

alf 

15.13 

LAUNCH  CATE  DEC  16  1968 


flight  time  140.00 


arrival  CATE  MAY  5 1969 


heliocentric  conic 

Rl  147.22  LAL  .00  La  84.11 

RP  108.45  LAP  .91  LOP  240.85 

RC  56.186  CL  17.02  CP  8.88 

PlANETOCENTRIC  CONIC 


DISTANCE  366.150 

VL  27.466  CAL  4.16  A7l  87.69  HCA  156.72  SMA  126.57 

VP  37.401  CAP  -6.15  ATP  92.12  TAL  160.15  TAP  316.87 

7Al  55.23  tap  29.14  £TS  546.21  7AE  157.92  ETE  11.55 

=*TH  2.04  VHP  4.844 

INJ  atmth  inj  time 


C3  14.177 

VHL 

3, 

.765 

OLA  27  .'5  7 

RAL  21 .97 

RAO  6567.6 

VEL  11.643 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

2 

8 

2 

3271 .84 

-25.03 

115.74 

246.20 

90.00 

0 

14 

6 

3642.86 

-16.92 

139.86 

243.32 

100.00 

4 

11 

I 

2875 . 39 

-28.33 

87.34 

246.97 

100.00 

0 

53 

48 

3S14.55 

-13.86 

128.97 

241.84 

no. 00 

6 

19 

13 

2474.17 

-34.04 

57.65 

247.75 

1 10.00 

1 

2 

5 

3488.53 

-8.88 

124.08 

2M-92 

differential  corrections 

TOE  -.7472  TRA-1.24J7  TC3  .6934  BAU  .1387 

ROE  -.2568  RRA  -.1956  .2339  FAU  .07628 

FOE  2.4608  FRA  3,2379  FC3-4'.6581  BSP  8699 

BOE  .7901  BRA  J .2570  BC3  .7318  F$P  -1991 


76.30 
66.95 
80.05 
63.25 

86.62  7 

56.85  2 

MID-COURSE  EJCCUTION  ACCURACV 
5CT  2471.7  SCR  544.6  SC3  653.6 
RRT  .9303  RRF  -.9584  RTF  -.9594 
see  2531.0  R23  -.1642  R13  -.9621 
SCI  2523.4  SC2  195.6  THA  IJ .65 


ECC 

.17824 

INC 

2.3058 

VI 

30-262 

RCA 

104 

.02 

APO 

149 

.12 

V2 

34.942 

TAC 

123 

.08 

ETC 

158 

.99 

CLP 

-27.87 

CPA 

18 

.51 

RAP 

28 

.06 

ECC 

1 .2333 

PC  1 

CST 

TIM 

INJ 

1 2 i 

LAT 

INJ 

2 LONG 

3 2 34 

1 14  49 

4 58  56 

1 52  73 
7 0 27 

2 0 


14 


2671  .8 
3042.9 

2275.4 
2914.6 
1874.2 

2888.5 


'26.67 

-19.90 

'29.4? 

-17.54 

'34.13 

'13.18 


107.45 

132.45 
78 . 70 

121 .91 
48 .4  1 

117.63 


ORBIT  determination  ACCURACV 
ST  1304.6  SR 
CRT  .9664  CR5 
LSA  2189.6  MSA 
Eli  1362.0  EL2 


403.7 

SS 

1716.3 

.9861 

CST 

.9955 

125.5 

SSA 

n . I 

99.4 

alf 

16.74 

580 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  CATE  CEC  16  1968  FLIGHT  TIME  U2 .00  ARRIVAL  CATE  MAV  7 1969 

heliocentric  conic  distance  372.731 

RL  147.22  LAL  .00  lOl  84 . 11  VL  27.516  GAt  4.0J  A7L  87.88  HCA  159.91  SMA  126.90  CCC  .17440  INC  2.1197  VI  50.262 

RP  108.49  LAP  .73  LOP  244.03  VP  37.426  GAP  -5.62  A2P  91.99  TAL  160.35  TAP  320.26  RCA  104.77  APO  149.03  V2  34.929 

RC  58.051  OL  16.10  GP  10.80  7AL  55.30  7AP  32,40  ETS  345.02  7AE  157.55  ETE  17.31  7AC  122.58  ETC  1 57.75  ClP  -30.74 

PlANETOCENTRIC  conic 

C3  13.390  VHL  3.659  ClA  26.62  RAL  22.09  RAO  6567.5  VEL  11.609  PTH  2.03  VHP  4.597  OPA  20.40  RAP  27.56  ECC  1.2204 


LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 37  20 

3163.81 

-26.55 

108.19 

245.56 

79.78 

3 30  4 

2563.8 

-27.69 

99.71 

90.00 

23  41  49 

3725.89 

-14.64 

144.89 

241.58 

65.49 

24  43  55 

3125.9 

-17.83 

137.67 

100.00 

4 29  46 

2801  .37 

-29.09 

81.96 

246.00 

82.78 

5 16  27 

2201  .4 

-29.78 

73.23 

100.00 

0 36  0 

3563.57 

-12.34 

131.82 

240.43 

62.55 

1 35  24 

2963.6 

-15.92 

124 .86 

1 10.00 

6 30.  23 

2423.97 

-34,17 

53.74 

246.43 

88.93 

7 10  47 

1824.0 

-35.94 

44 .50 

110.00 

0 51  53 

3513.73 

-7.94 

125.43 

237.81 

56.64 

1 50  26 

2915.7 

-12.27 

119.01 

DIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTICN  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6881 

TRA 

-I .1781 

TC3 

.7867 

BAU 

.1540 

SCT  2397.9 

SCR  656.8 

SC3 

720.5 

ST 

1242.7 

SR 

444.1 

SS 

1749.7 

ROE 

-.2713 

RRA 

-.2462 

RC5 

.3484 

FAU 

.08491 

RRT  .9488 

RRF  -.9788 

RTF  - 

.9622 

CRT 

.9746 

CRS 

.9910 

CST 

.9957 

FOE 

2.5571 

FRA 

3.4898 

FC3- 

’5.4902 

BSP 

9058 

see  2486.3 

R23  -.1883 

R13  - 

.9664 

LSA 

2188.3 

MSA 

117.7 

SSA 

10.1 

BOE 

.7396 

BRA 

1 .2035 

BC3 

.8604 

FSP 

'2276 

SCI  2478.1 

SC2  200.8 

THA 

14.67 

ELI 

1316.3 

El2 

93,9 

AlF 

19.31 

LAUNCH 

DATE  OEC  : 

16  1968 

flight 

TIME  144.00 

ARRIVAL 

CATE 

MAY 

9 1969 

HELIOCENTRIC  CONIC 

DISTANCE  379.298 

RL 

147.22 

LAL 

.00 

La 

84.11 

VL 

27.560 

gal 

3.89  ATt 

88.13  HCA 

163.10 

SMA 

127.20 

ECC 

.17106 

INC 

1.8656 

VI 

30.262 

RP 

108.53 

LAP 

.54 

LOP 

247.21 

VP 

37,448 

GAP 

-5.10  ATP 

91.79  TAL 

160.53 

TAP 

323.62 

RCA 

105.44 

APO 

148.96 

V2 

54.917 

RC 

59.985 

GL 

14.59 

CP 

13.45 

TAL 

55.25 

TAP 

36.08  ETS 

343.36  TAE 

156.98 

ETE 

24.73 

TAC 

121  .55 

ETC 

156.21 

CLP 

-33.80 

PLANETOCENTRIC  CONIC 

C3  12.631  VHt  3.554  OLA  25.14  RAL  22.49  RAO  6967.5  VEL  11.977  PTH  2.02  VHP  4.379  OPA  22.88  RAP  26.54  ECC  1 .2079 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 10  36 

3044.11 

-27.71 

99.63 

244.83 

83.93 

4 1 20 

2444.1 

-28,26 

91  .01 

90.00 

23  11  45 

3820.44 

-11.90 

150.48 

240.03 

64,11 

24  15  26 

3220.4 

-15.28 

143.44 

100.00 

4 55  15 

2706.71 

-29.69 

75.00 

245. or 

86.40 

5 40  22 

2106.7 

-29.88 

66.20 

100.00 

0 13  43 

3633.07 

-10.12 

135.79 

239.11 

61.72 

1 14  16 

3033.1 

-13.83 

128.96 

iiO.OO 

6 47  25 

2355.76 

-34.13 

48.41 

245.09 

92.08 

7 26  41 

1755.8 

-33.46 

39.23 

110.00 

0 38  2 

3556.78 

-6.32 

127,71 

236.80 

56.34 

1 37  19 

2956.8 

-10.70 

121 .36 

differential  corrections  MIO-COORSE  E«CUTI0N  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6761  TRA-1.1718  TC3  .6800  BAU  .1403  SCT  2403.4  SCR  838.5  SC3  800.9  ST  1257.0  SR  522.5  SS  1837.2 

ROE  -.3050  RRA  -.3303  RC3  .4776  FAU  .08830  RRT  .9565  RRT  -.9907  RTF  -.9981  CRT  .9844  CRS  .9951  CST  .9969 

FOE  2.7193  FRA  3.8989  FC3-6.0923  BSP  7927  SC0  2949.5  R23  -.2249  R13  -.9655  LSA  2284.2  MSA  102.9  5SA  10.4 

BOE  .7417  BRA  1.2J75  BC3  .8309  FSP  -2322  9C1  2934.9  SC2  231.9  THA  18.61  ELI  1358.6  El2  85.1  AlF  22.35 


launch  date  dec  16  1968  FLIGHT  TIME  146.00  ARRIVAL  CATE  MAT  II  1969 

HELIOCENTRIC  CONIC  DISTANCE  385.837 

RL  147.22  LAL  .00  LOL  84.11  VL  27,600  GAL  3.78  A7L  88.50  HCA  166.28  SMA  127.47  ECC  .16808  INC  1.4988  VI  30.262 

RP  108.57  lap  .36  LOP  250.39  VP  37.466  GAP  -4.59  A7P  91.46  TAL  160.70  TAP  326.98  RCA  106.04  APO  148.89  V?  34.906 

RC  61.981  CL  12.07  CP  17.30  7AL  55.04  7AP  40.36  ETS  341  .07  7AE  155.71  ETE  34.39  7AC  119.73  ETC  154.26  CLP  -37.05 

PLANETOCENTRIC  CONIC 


C3  11.876 

VHL  3.446 

CLA  22.72 

RAl  23.31 

RAO  6567,5 

VEL  11.544 

PTH  2.01 

VHP  4.206 

OPA  26 . 36 

RAP  24.7a 

ECC  1.1954 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 52  0 

2897.98 

-28.31 

88.99 

243.95 

89.22 

4 40  18 

2298 .0 

-28.12 

80.33 

90.00 

22  36  55 

5940.45 

-8-24 

157.40 

238.72 

62.81 

23  42  35 

3340.4 

-11 .82 

150.55 

100.00 

5 30  16 

2581 .12 

-29.87 

65.67 

243.94 

91 ,30 

6 13  17 

1981 .1 

-29.37 

56.90 

100.00 

23  41  20 

3732.54 

-6,87 

141.38 

237.98 

60.84 

24  43  32 

3132.5 

-10.70 

134 .69 

110.00 

7 13  11 

2259.15 

-33.64 

40.91 

243.64 

96.49 

7 50  50 

1659.2 

-32.37 

31  .91 

110.00 

0 i8  50 

3627.28 

-3.65 

131 .42 

235.99 

55.99 

1 19  17 

3027.3 

-8.09 

125.14 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  -.5944  tra-1.1097  TC3  .7236  BAU  .1611  SGT  2286.0  SCR  1092.8  SC3  863.9  ST  1156.2  SR  611.0  SS  1801.1 

ROE  -.3379  RRA  -.4432  RC3  .7115  FAU  .09576  RRT  ,9597  RRT  -.9964  RTF  -.9586  CRT  .9898  CRS  .9973  CST  .9975 

FOE  2.6468  FRA  4.2060  FC3-6.9804  BSP  8171  SCB  2533.8  «23  -.2223  R13  -.9713  LSA  2224.0  MSA  87.4  SSA  10. 0 

BOE  .6837  BRA  1.1949  8C3  1.0148  FSP  -2567  SCI  2518.4  SC2  278.8  THA  24.97  £l1  1305.4  El2  77.1  AlF  27.72 

LAUNCH  DATE  OEC  16  1968  FLIGHT  TIME  U8.00  ARRIVAL  CATE  MAY  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  392.354 

RL  147.22  LAL  .00  La  84. J1  VL  27.635  CAL  3.68  A7L  89.08  HCA  169.46  SMA  127.71  ECC  .16544  INC  .9166  VI  30.262 

RP  108.60  LAP  .17  LOP  253.57  VP  37.481  GAP  -4.10  ATP  90.90  TAL  160.86  TAP  330.32  RCA  106.58  APO  J48.84  V2  34.894 

RC  64.032  GL  7.60  GP  23.22  TAL  54.67  TAP  45.65  ETS  337.85  TAE  152.61  ETE  46.40  TAC  116.60  ETC  151.72  ClP  -40.48 

PLANETOCENTRIC  CONIC 


C3  11.137 

VHL 

3.337 

OLA  18.50 

RAL  24.90 

RAO  6567. 

.4  VEL  11.512  PTH  2.01 

VHP 

4, 

.118 

OPA  31 .62 

RAP 

21  .62 

ECC 

I .1833 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  long  INJ  RT  ASC  INJ  ATMTH 

1 INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

48  36 

2700.62 

-27.65 

74.61 

242.94 

96.39 

5 

33 

37 

2100.6 

26.47 

66.1  A 

90.00 

21 

52  56 

4111.08 

-2,83 

167.02 

238.03 

61 .81 

23 

1 

27 

3511.1 

-6.58 

160.3A 

100.00 

6 

21  5 

2402. AO 

-28.86 

52.49 

242.76 

98.15 

7 

1 

8 

1802.4 

27.43 

43.98 

100.00 

23 

3 8 

3884.54 

-1.76 

149.77 

237.43 

60.15 

24 

7 

53 

3284.5 

-5.72 

143.22 

ilO.OO 

7 

53  35 

2112.99 

-31.96 

29.85 

242.10 

102.83 

8 i 

?B 

48 

1513.0 

- 

29.86 

21  .26 

110.00 

23 

47  a 

3746.71 

.91 

137.65 

235.76 

55.83 

24 

49 

34 

3146.7 

-3.58 

131  .44 

)IFFERENTIAL  CORRECTIONS 

MID-COURSE  EKECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.4997 

TRA- 

'1 .0529 

TC3  .7261 

BAU  .1938 

SGT  2145.8  SCR 

1492.5  SG3 

899.8 

ST  1031 .2 

SR 

726.3 

SS 

1669.4 

ROE  -.3731 

RRA 

-.6292  RC5  i.OBOO 

FAU  .09961 

RRT 

.9587  RRF 

-.9988  RTF  - 

.9569 

CRT  .9951 

CRS 

.9985 

CST 

.9989 

FOE  2.3365 

FRA 

4.4724 

FC3-7.7586 

BSP  8493 

SGB  2613.8  R23 

-.1964  R13  - 

.9793 

LSA  2091 .4 

MSA 

60.3 

SSA 

11  .6 

BOE  .6236 

BRA 

I .2266 

BC3  1.3014 

FSP  -2715 

SGI 

2590.1  SG2 

351.7  THA 

34.42 

ELI  1259.9 

El2 

58.8 

alf 

35.12 

581 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  « 


LAUNCH  CATE  CEC  J6  1 96H 


HELlOCENTfflC  CONK 


Rl 

147. 2? 

LAL 

.00 

tOL 

84  . 

,11 

VL 

27.666 

CAL 

RP 

108  .64 

LAP 

-.02 

LOP 

256. 

,74 

VP 

37.494 

CAP 

RC 

66. 1 31 

CL 

-I  .35 

GP 

33, 

,12 

ZAL 

54.49 

ZAP 

Flight  time  150.00 
distance 

3.60  a7l  90.16  HCA  172.64  SNA  127.92 
'3.62  A7P  89. S4  TAL  160,99  TAP  333.62 
52.90  ETS  333.29  7AE  U5.34  ETE  59.51 


AflftiVAL  CATE  MAV  15  1969 


ECC  .16314  INC  .1342  VI  30.262 
PCA  107.05  APO  146.79  V?  34.663 
ZAC  111.04  ETC  146.43  ClP  -43.92 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

6 

17  26 

2391  .84 

'23.44 

53,03 

242.34 

106.36 

6 

57  18 

?0 

49  9 

4399.80 

6,44 

183.17 

239.40 

62.37 

22 

2 29 

7 

43  46 

2113.42 

'24.37 

32.24 

242.03 

107.87 

8 

19  0 

22 

5 30 

4153.46 

7.30 

164.59 

238.93 

60.93 

23 

14  44 

9 

3 21 

1864  .41 

'26.84 

12.34 

241 .04 

112.01 

9 

34  25 

23 

2 25 

3975.24 

9.56 

149.70 

237.56 

57.02 

24 

8 41 

PlANETOCEnTI? IC  CONIC 
C3  10.604  VHL  3.256  CLA  lO.Ofl  RAL 


90.00 
90.00 
100.00 
100.00 
1 10.00 
110.00 

differential  corrections 
TCE  -.3675  T1?a-1.0062  TC3  ,.67lO 
ROE  '.3719  RRA  -.9712  RC3  1.6571 
FOE  1.5610  fra  4.4930  FC3'7.6576 
6CE  .5370  BRA  1.3985  6C3  I .7fl78 

LAUNCH  DATE  DEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11 
RP  108.67  lap  '.21  LOP  259.91 
RC  68.274  &L  '22.97  CP  51.30 

PlANETOCENTRIC  CONIC 
C3  12.394  VHL  3.521  OlA  -10.35 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  9 21  44  1779.20 

90.00  18  41  38  5077.30 

100.00  10  37  56  1533.36 

100.00  20  8 7 4798.37 

110.00  II  34  30  1356.20 

110.00  21  28  2 4548.29 

differential  CORRECTIONS 
TOE  '.2780  TRA-1.0169  TC3  .4635 
ROE  -.1403  RRA'1.7041  RC3  2.0729 
FOE  .2744  FRA  5.6167  FC3'4.3633 
60E  .3114  BRA  1.9844  6C3  2.1241 


28.04  RAO  6567.4  VEL  11  .489  PTH  2,00  VHP  4.243  OPA  40.30  RAP  15.69  ECC  1,174  5 

PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1791  .8 
3799.6 

1513.4 

3553.5 
1264.4 

3375.2 


'20.97 
2.69 
'21 .70 
3.37 
'23.62 
5,15 


45.23 
176.50 
24  .46 
156 .01 
4 .66 
143.39 


BAU  .2535 
FAU  ,09380 
BSP  9330 
FSP  '2584 


VL  27.694  OAU 
VP  37.504  CAP 
7AL  58,11  ZAP 


MIO'CCORSE  execution  ACCURACV 
SCT  1972.1  SCR  2146.0  SC3  851.3 
«?T  .9543  RRF  ',9997  RTF  '.9528 

see  2914.5  R23  '.1421  R13  -.9896 
SCI  2881.3  SC2  439,0  Tha  47.53 

Flight  tine  152.00 

DISTANCE  405.313 

3.53  AZL  92.85  HCA  175.80  SHA  128.10 
'3.15  AZP  87.16  TAl  161.09  TAP  336.89 
64.42  ETS  327.09  ZA£  129.04  ETE  70.37 


ORBIT  CETERHINATICN  ACCURACY 


ST 

869,4 

SR 

836.8 

SS 

1350.0 

CRT 

.9997 

CRS 

.9991 

CS_T 

.998  7 

L5A 

1810.2 

MSA 

41  .2 

SSA 

12.8 

ELI 

1206.6 

El2 

14.3 

AlF 

43.91 

arrival  cate  MAV  j7  1969 


ECC  .16116  INC  2.8473  VJ  30.26Z 
RCA  107.46  APO  148.75  V2  34.673 
ZAC  100.55  ETC  144.58  CLP  '46.32 


L 35.15 

RAO  6567.5 

VEL  11.566 

PTH  2.02 

VHP  5.207 

CPA  55.60 

RAP  . 78 

ECC  1 .2040 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

'7.18 

15.54 

248.49 

117.46 

9 51  23 

1179.2 

'3.44 

8.86 

24.20 

224.78 

251 .87 

74.84 

20  6 15 

4477.3 

21  .89 

216.87 

'8.09 

356.98 

248.00 

118.87 

II  3 29 

933.4 

-4 .18 

350.38 

25.20 

203.95 

251 .56 

73.36 

21  28  6 

4198.4 

22.68 

196.06 

'10.48 

342.09 

246.56 

122.72 

n 57  6 

756.2 

'6.09 

335.75 

27.83 

183.97 

250-56 

69.30 

22  43  51 

3948.3 

24.76 

176.15 

BAU  .3520 
FAU  .06247 
BSP  11429 
FSP  '1797 


launch  cate  CEC  16  1966 
heliocentric  conic 

RL  14  7.Z2  LAL  .00  LOL  84. 1 I 

RP  106.70  LAP  -.40  LOP  263.09 

RC  70.456  GL  -64.22  CP  82.30 

PlANETOCENTRIC  CONIC 


VL  27.717  CAL 
VP  37.512  CAP 
ZAL  80.45  ZAP 


C3  123.189 

VHL 

11 

.099 

CLA  '50.98 

RAL  48.53 

RAO  6570.3 

LNCH  AZHTH 

LNCH  ■ 

riME 

L'l  time 

INJ  LAT 

INJ  LONG 

45.66 

10 

39 

15 

2095.20 

12.04 

54.85 

134.34 

19 

10 

49 

5844.46 

12.06 

270.96 

45.66 

10 

39 

15 

2095,20 

12.04 

54.85 

134.34 

19 

10 

49 

5844.46 

12.06 

270.96 

4 5.66 

10 

39 

15 

2095.20 

12.04 

54.85 

134.34 

19 

10 

49 

5844 ,46 

12.06 

270.96 

differential  CORRECTIONS 
TOE  .2820  TRA'5.3657  TC3  '.1508  BAU  .2492 
ROE  1.3122  RRA-1.7859  RC3  '.0125  FAU- .00675 
FCE  -.2481  fra  J.7068  FC3  .0474  8SP  7302 

eOE  1.3422  BRA  5.6551  BC3  .1513  FSP  -193 

LAUNCH  CATE  DEC  16  1968 

HELIOCENTRIC  CONIC 

RL  147.22  LAL  .00  LOL  84,11  VL  27.737 
RP  108.73  LAP  -.58  LOP  266.25  VP  37.518 
RC  72.672  CL  61.25  CP  -72.22  ZAL  77.36 
PLANETOCENTRIC  CONIC 

C3  68.204  VHL  8.259  DLA  60.86  RAL  337.10 
LNCH  AZNTH  LNCH  TIME  L-I  TIME  INJ  LAT 
33.58  17  18  53  4679.02  '21.16 

146.42  3 1 17  300i.50  -21.15 

33.58  17  18  53  4679.02  -21.16 

146.42  3 1 17  3001.50  -21.15 

33.58  17  18  53  4679.02  '21.16 

146.42  3 1 17  3001.50  -21.15 

differential  CORRECTIONS 
TOE-3,1912  TRA  -.3391  TC3  .0479  BAU  .2M2 
ROE  5.4151  RRA  -.2200  RC3  -.2300  FAU  .01462 
FOE  4.4887  FRA  -.0304  FC3  -.1856  BSP  14868 
0O£  6.2854  BRA  .4042  8C3  .2349  FSP  -952 


MIO-COURSE  execution  ACCURACV 
SCT  1772.5  SCR  3182.8  SC3  582.4 
RRT  .9435  RRF-I .0000  RTF  -.9434 
see  3643.1  R23  -.0777  R13  -.9970 
SCI  3606.0  SC2  518.4  THA  61.64 

Flight  time  154.00 
distance  411.682 

3,49  AZL  111.18  HCA  178.90  SMA  128.26 
-2.72  AZP  68.83  TAL  161.09  TAP  339.99 
82.85  ETS  274,39  ZAE  92.56  ET£  27.86 

VEL  15.637  PTH  2.78  VHP  15.707 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

308.56  139.92  11  M 10 

308.57  139.92  20  48  14 

308.56  139.92  11  14  10 

308.57  139.92  20  48  14 

308.56  139.92  11  14  10 

308.57  139.92  20  48  14 

MID-COURSE  EXECUTION  ACCURACY 

SCT  4414.3  SCR  1613.6  S03  121.7 

RRT  .9195  RMF  -.9406  RTF  -.9983 
see  4699.9  R23  -.0136  R13  -.9999 
SCI  4661.4  SC2  600.7  THA  18.90 

FlICHTTIME  156.00 

DISTANCE 

CAL  3.41  A7L  ?4.84  HCA  182.22  SHA  IZ8.A0 

CAP  -2.23  AZP  105.15  TAL  161.28  TAP  343.51 

ZAP  78.34  ETS  49.77  ZAE  104.69  ETE  300.20 


ORBIT  determination  ACCURACV 


RAO  6569.3  VEL  13.768  PTH  2-52  VHP  8.054 
INJ  tONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
229.96  234,64  31 .48  18  36  52 

91.94  234.63  31.48  3 5l  19 

229.96  234.64  31.48  18  36  52 

91.94  234.63  31.48  3 5l  19 

229.96  234.64  31.48  18  36  52 

91.94  234.63  31.48  3 5l  19 

MIO-COURSE  execution  ACCURACY 
SCT  2267 .5_  SCR  3789-0  SC3  270.4 
RRT  -.9540  1^  .9976  RTF  -.9721 

sea  4415.6  R23  -.0106  R13  .9999 

SCI  4376.2  SC2  588.6  THA  120.33 


ST  677.8 

SR 

877.1 

SS 

833.1 

CRT  .8924 

CRS 

.9998 

CST 

.8833 

LSA  1358.6 

MSA 

277.6 

SSA 

.9 

ELI  1080.4 

El2 

248,3 

ALF 

53.14 

ARRIVAL 

CATE 

MAV 

19  1969 

ECC  .15957 

INC21 .1679 

VI 

30.262 

RCA  107.80 

APO 

148,73 

V2 

34 .862 

ZAC  83.05 

ETC 

97.34 

ClP 

21  .65 

OPA  73.15 

RAP 

274 .56 

ECC 

3.0274 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1495.2 

18.10 

49.86 

5244.5 

18.12 

265.97 

1495.2 

18.10 

49.86 

5244 .5 

18.12 

265,97 

1495.2 

18.10 

49.86 

5244.5 

18.12 

265.97 

CRB  IT  DETERMINATION  ACCURACY 

ST  1327.8 

SR 

807.4 

SS 

595.6 

CRT  .6328 

CRS 

.7653 

CST 

.9827 

LSA  1561.7 

MSA 

575.0 

SSA 

. 4 

ELI  1443.7 

EL2 

575.0 

ALF 

25.34 

arrival 

. CATE 

MAY 

21  1969 

ECC  .15795 

INC15.J611 

VI 

30.262 

RCA  108.12 

APO 

148 .68 

V2 

34.853 

ZAC  115.67 

ETC 

227.03 

CLP 

-48.57 

OPA  '53.40 

RAP 

7l  .77 

ECC 

2.1225 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

4079.0 

-27,92 

225.66 

2401  .5 

'27.91 

87.64 

4079 .0 

'27.92 

225.66 

2401  .5 

'27.91 

87.64 

4079.0 

-27.92 

225.66 

2401  .5 

'27.91 

87.64 

ORBIT  DETERMINATION  ACCURACY 

ST  2218.7 

SR 

3758.0 

SS 

2167.0 

CRT  -.9959 

CRS 

'.9998 

CST 

.9976 

LSA  4869.4 

MSA 

172.7 

SSA 

.9 

ELI  4360.7 

El2 

172.7 

AlF 

120.51 

582 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


launch  DATC  CZC  16  1968 


flight  TIHE:  158.00 


Af?RlVAL  CATE  MAY  1969 


helI'XEntric  conic 

RL  ]i7 .22  LAL  .00  LOL  84 . I ] 

RP  10H.7G  lap  '.77  LOP  ?69.4? 

PC  74.919  Cl  49.66  GP  -48.08 

PLANE  TXENTffIC  CONIC 


Cl  stance  424,664 


VL  27.753  gal 
VP  37.522  GAP 
7Al  69.76  ZAP 


C3  26.948 

VHL 

5.191 

CLA 

54.47 

RAl  356.14 

RAC  6568. 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

41-31 

18 

55  24 

4407.23 

-31 .66 

212.29 

138.69 

3 

56  43 

2810,67 

-31 .64 

84.23 

41.31 

18 

55  24 

4407.23 

-31 .66 

212.29 

138-69 

3 

56  43 

2810.87 

-31 .64 

84.23 

41  .31 

18 

55  24 

4407.23 

-31 .66 

212.29 

1 38.69 

3 

56  43 

28W.67 

-31 .64 

84.23 

AZL 

81 

.79 

HCA 

185.37 

SMA 

128.52 

ECC 

.1  5684 

INC 

8.2101 

A7P 

98 

.18 

TAL 

161 .26 

TAP 

346.63 

RCA 

108.36 

APO 

148.67 

ET5 

25 

.03 

7AE 

129.67 

ETE 

284 . 1 3 

ZAC 

121 ,71 

ETC 

198.33 

VEL 

12. 

179 

PTH 

2.19 

VHP 

4.277 

CPA 

-35 .63 

RAP 

47.45 

INJ 

RT 

A SC 

INJ  A7HTH 

IN. 

1 TIME 

PC 

CST  TIM 

INJ 

1 2 LAT 

240.03 

4 3.06 

20 

8 52 

3807.2 

37.32 

240.02 

240.03 

240.02 

240.03 
240.02 


43.05 
4 3.06 
43.05 
4 3.06 
43.05 


4 

20 

4 

20 

4 


43  34 
8 52 
43  34 
8 52 
4 3 34 


CIFFEPENTIAL  COffffECTIONS  MID- 

TCE  -.6612  TPA  -.4709  TC3  .0354  6AU  .3016  SOT 

POE  2.8636  PPA  -5479  PC3  -.8365  FAU  .07702 

FOE  7.9800  FffA  1 .7201  FC3-2.4743  0SP  11238  SC6 

8CE  2.9390  0PA  .7224  6C3  .8373  FSP  -2629  SCI 


COURSE  EXECUTION  ACCURACY 
1154.9  SCR  3439.0  SC3  841.5 
-.8231  RRF  .9993  RTF  -.8397 
5627.7  R23  -.0203  R13  .9995 

3572.4  SC2  631.3  THA  105.96 


2210. 9 
3807.2 
2210.9 
3807.2 
2210.9 
CR6 IT  CETERMINA 
ST  777.6  SR 
CRT  -.9679  CRS 
LSA  4623.9  MSA 
ELI  3264.4  EL2 


V]  30.262 
V2  34.844 
CLP  -62.08 


J 2 LONG 
205 .85 

37.31  77.79 

37.32  205.85 

37.31  77.79 

37.32  205.85 

37.31  77.79 

TION  ACCURACY 
3176.1  SS  3274.8 
-.9999  CST  .9710 

190.1  S5A  2.0 
190.0  AlF  103.38 


LALA^CH  DATE  DEC  16  1968 


flight  time  160.00 


ARRIVAL  CATE  MAY  25  1969 


HElIXEnTRIC  CONIC 


DISTANCE  431.047 


RL  147.22 

LAL 

.00 

LX  84.11 

VL  27.767 

gal  3.37 

A7U  83.60 

HCA 

188.53 

SHA 

128.61 

ECC  .15597 

INC  6.3978 

VI 

30.262 

RP  108.78 

LAP 

-.95 

LOP  272.59 

VP  37 . 524 

CAP  -1.38 

A7P  96.33 

tal 

161 .23 

TAP 

349.76 

RCA  108.55 

APO  148.67 

V2 

34 .835 

RC  77.1 94 

gl 

43.53 

GP  -35.38 

ZAL  66.49 

ZAP  72.38 

ETS  15.69 

7AE 

142.97 

ETE 

279.08 

ZAC  121 .71 

ETC  187.50 

CLP 

-68.20 

PLANETXENTRIC  CONIC 

C3  20.112 

VHL 

4.485 

OLA  49.91 

RAL  2.93 

RAO  6567,8 

VEL  1J.895 

PTH 

2.11 

VHP 

3.467 

OPA  -25.33 

RAP  38.44 

ECC 

1 .3310 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNC 

47.02 

19 

39  50 

4296,73 

-32.76 

201 .73 

240.15 

49.98 

20 

51  27 

3696.7 

-37.67 

194 .4  1 

132.98 

4 

6 29 

2778.74 

-32.75 

82.04 

240.14 

49.97 

4 

52  47 

2178.7 

-37.66 

74 .73 

47.02 

19 

39  50 

4296.73 

-32.76 

201 .73 

240.15 

49.98 

20 

51  27 

3696.7 

-37.67 

1 94 . 4 1 

132,98 

4 

6 29 

2778.74 

'32.75 

82.04 

240.14 

49.97 

4 

52  47 

2178.7 

-37.66 

74 .73 

47.02 

19 

39  50 

4296.73 

-32.76 

201,73 

240.15 

49.98 

20 

51  27 

3696 . 7 

-37.67 

194.41 

132.98 

4 

6 29 

2778.74 

-32.75 

82.04 

240.14 

49.97 

4 

52  47 

2178.7 

-37.66 

74.73 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


0R8IT  determination  ACCURACY 


TCE 

-.1855 

TRA  -.3744 

TC3  -.0998 

6AU 

.2623 

SGT 

784.7 

SCR  2784.0 

SG3 

1254.7 

ST 

325.3 

SR 

2402 . 7 

SS 

3669.6 

ROE 

1 .8607 

RRA 

.5839 

RC3  -.9705 

FAU 

.12346 

RRT 

-.6160  RRF 

.9992 

RTF 

-.6357 

CRT 

-.8198 

CRS 

-.9999 

CST 

.8277 

FDE 

9.4675 

FRA  3.2610 

FC3-5.3145 

BSP 

9062 

SG6 

2892.5 

R23 

-.0135 

R13 

-9995 

LSA 

4394.3 

MSA 

185.4 

5SA 

2.5 

BCE 

1 .8699 

BRA 

.6936 

0C3  .9756 

FSP 

-3960 

SGI 

2827.7 

SG2 

608.6 

THA 

100.33 

ELI 

2417.5 

El2 

185.1 

AlF 

96.37 

LAUNCH  CATE  DEC  16  1968 

HELIXENTRIC  CONIC 
RL  147.22  LAL  .00 
RP  108 .81  LAP  -1.13 
RC  79.493  Cl  39.96 
planetxentric  conk 
C3  17.506  VHL  4.184 
LNCH  A7MTH  LNCH  TIME 
50.66  20  5 29 

129.34  4 7 30 

50.66  20  5 29 

129.34  4 7 30 

50.66  20  5 29 

129.34  4 7 30 


flight  time  162.00 
DISTANCE  437.413 


ARRIVAL  CATE  MAY  ?7  J969 


LX 

84.11 

VL 

27.778 

GAL 

3.37 

AZL 

84 

.44 

LOP 

275.75 

VP 

37.524 

GAP 

-.96 

AZP 

95 

.45 

GP 

-27.93 

ZAL 

64 .71 

ZAP 

75.87 

ETS 

9 

.96 

CLA 

47.09 

RAl 

6.28 

RAC 

6567.7 

VEL 

11  . 

785 

L- 

I TIME 

INJ  LAT 

INJ 

LCNC 

INJ 

RT 

ASC 

.15533  INC  5.5614  VI 


30.262 
34  .827 
-73.96 


4234 .03 
2776.16 
4234 .03 
2776.16 
4234  .03 
2776.16 


-32.53 

-32.52 

-32.53 

-32,52 

-32.53 

-32,52 


195.34 
81 .58 
195.34 
81.58 
195.34 
81.58 


239.93 

239.92 

239.93 

239.92 

239.93 
239.92 


PTH  2.08  VHP 
INJ  A7MTH 
53.86 

53.85 

53.86 

53.85 

53.86 
53.85 


3.137  CPA  -19.55  RAP  32.81  ECC  1.288! 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  16  3 

3634  .0 

-36.99 

187.67 

4 53  46 

2176.2 

-36.98 

73.91 

21  16  3 

3634.0 

-36.99 

187.67 

4 53  46 

2176.2 

-36.98 

73.91 

21  16  3 

3634.0 

-36.99 

187.67 

4 53  46 

2176.2 

-36.98 

73.91 

differential  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


OReiT  DETERMINATION  ACCURACY 


TOE 

.1113 

TRA  -.2536 

TC3  -.3046 

BAU 

.2294 

SGT 

590.2  SGR 

2325,9 

SG3 

1519.7 

ST 

216.1 

SR 

1929.2 

SS 

3824 .8 

RCE  1 

[ .3883 

RRA 

.5418 

RC3  -.9316 

FAU 

.15185 

RRT 

-.0489  RRF 

.9988 

RTF 

-.0753 

CRT 

,5757 

CRS 

-.9998 

CST 

-.5607 

FDE 10, 1228 

FRA  4.3841 

FC3-7.5097 

BSP 

7320 

see 

2399.6  R23 

.0231 

R13 

.9989 

LSA 

4285.4 

MSA 

181  .2 

SSA 

3.2 

BCE  1 

1 . 3928 

BRA 

.5982 

6C3  .9802 

FSP 

-4782 

SGI 

2326.1  SG2 

589.4 

THA 

90.76 

ELI 

1933.2 

El2 

176.4 

AlF 

86.28 

LAUNCH  cate  dec  16  1968 


HELIXENTRIC  CONIC 


flight  time  164.00 
DISTANCE  443.758 


ARRIVAL  CATE  MAY  29  1969 


RL 

147.22 

LAL 

.00 

LX 

84. 

.11 

VL 

27. 

786 

CAL 

3. 

.38 

AZL 

84. 

.92 

HCA 

194 

.87 

SMA 

128 

.74 

ECC 

.15493 

INC 

5.0780 

V] 

50. 

262 

RP 

108.83 

LAP 

-1  .30 

LOP 

278, 

.92 

VP 

37. 

524 

GAP 

.55 

AZP 

94 

.91 

TAL 

161 

.04 

TAP 

355 

.90 

RCA 

108, 

.80 

APO 

148.69 

V2 

34. 

820 

RC 

81 .813 

GL 

37.63 

CP 

-23, 

.06 

ZAL 

63 

• .53 

ZAP 

80. 

.56 

ETS 

6. 

.10 

7AE 

155 

.62 

ETE 

261 

.78 

ZAC 

117, 

.16 

ETC 

177.35 

CLP 

-7b 

1.73 

PLANETXENTRIC  CONIC 


C3  16.173 

VHL 

4.022 

OLA  45.22 

RAL  8.35 

RAO  6567, 

,6  VEL  11.728 

PTH  2.07 

VHP  2. 

.965 

OPA  -16.13 

RAP 

28.41 

ECC 

I .2662 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

53.15 

20 

22  47 

4192.73 

-32.10 

191.11 

239.86 

56.26 

21  32 

40 

3592.7 

- 

36.28 

183.27 

126.85 

4 

6 42 

2761 .06 

-32.09 

81.68 

239.85 

56.25 

4 53 

3 

2181 .1 

- 

36.27 

73,85 

53.15 

20 

22  47 

4192.73 

-32.10 

191.11 

239.86 

56.26 

21  32 

40 

3592.7 

- 

56.28 

183.27 

126.85 

4 

6 42 

2781 .06 

-32.09 

81.68 

239.85 

56.25 

4 53 

3 

2181.1 

- 

36.27 

73.85 

53.15 

20 

22  47 

4192.73 

-32.10 

191.11 

239.86 

56.26 

21  32 

40 

3592.7 

- 

36.28 

183.27 

126.85 

4 

6 42 

2781 .06 

'32.09 

81.68 

239.85 

56.25 

4 53 

3 

2181.1 

- 

36.27 

73.85 

differential  CORRECTIONS 

MIO- 

'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .3635 

TRA 

-.1173 

TC3  -.5472 

BAU  .2196 

SGT 

719.9  SGR  1989.8  SG3  1688.0 

ST  522.9 

SR 

1612.8 

SS 

3870.3 

ROE  1.1127 

RRA 

.4876 

RC3  -.8555 

FAU  .17086 

RRT 

.6213  RRF 

.9980  RTF 

.5982 

CRT  .9488 

CRS 

-.9997 

CST 

-.9409 

FOeiO. 3733 

FRA 

5,1657 

FC3-9.146] 

BSP  6197 

see 

2116.0  R23 

.0929  R13 

.9940 

LSA  4221 .7 

MSA 

177.9 

SSA 

3.9 

BOE  1.1 706 

BRA 

.5015 

BC3  1 .0155 

FSP  -5357 

SCI 

2043.5  SG2 

549.3  THA 

76.33 

ELI  1688.1 

El2 

157.8 

alf 

72.74 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  CeC  16  1 


FlICnt  time  166.00 


AffffiVAL  CATE  MAr  51  1969 


heliocentric  conic 


Rl 

U7.77 

LAL 

.00 

La 

84, 

.11 

VL 

77. 

797 

GAL 

RP 

108.85 

LAP 

-1.47 

LOP 

287. 

,08 

VP 

37. 

577 

GAP 

RC 

84.153 

GL 

35.94 

GP 

-19. 

.59 

tal 

6? 

.63 

TAP 

DISTANCE  450. 0H4 

3.40  A7l  85.74  HCA  198.03  SMA  1 . 78  ECC  .1  5475  INC  4.7616  VJ  30.767 

-.15  A7R  94.53  TAL  160.88  TAP  358.91  ffCA  108.85  APO  U8. 7l  V?  34.813 

85.79  ETS  3.35  7AE  158.06  ETC  748.88  7aC  114.37  ETC  174.66  ClP  -85.53 


planetocentric  CONIC 
C3  15.393  VHL  3.973  ClA  43.89 
LNCH  A7HTH  1.NCH  TIME  L-I  TIME 
54.95  TO  35  43  4J63.30 

175.05  4 5 45  7788.11 

54.95  70  35  43  4163.30 

175.05  4 5 45  7788.11 

54.95  TO  35  43  4163.30 

175.05  4 5 45  7788.11 

CIFFEffENTIAL  CO»«ECTICNS 
TOE  .5963  TRA  .0787  7C3  -.8179 

ROE  .9789  RRA  .4349  RC3  -.7697 

FOElO.3680  FRA  5.6967  FC-J0.3064 

60E  1.1058  BRA  .4558  BC5  1.1778 

LAUNCH  DATE  DEC  16  1968 


RAL  9.85 
INJ  LAT 
-51 .67 
-51 .66 
-31 .67 
-31 .66 
-31 ,67 
-31 .66 

6AU  .7311 
FAU  .18375 
BSP  569J 
FSP  -5757 


RAC  6567. 
INJ  LONG 
188.09 
87.00 
188.09 
87.00 
188.09 
87.00 
MID-' 

kr 

RffT 

see 

SGI 


VEL  11.695  PTH 
INJ  RT  ASC  INJ 
739.96 

739.95 

739.96 

739.95 

739.96 
739.95 


7.06  VHP  7.870 
A7MTH  INJ  TIME 
71  45  6 

4 

71 

4 

71 

4 


57.87 

57.86 

57.87 

57.86 

57.87 
57.86 


57  13 
45  6 
57  13 
45  6 
57  13 


COURSE  EXECUTION  ACCURACr 
1083.3  SCR  1776.5  SC3  1787.7 
.8656  RRF  .9966  RTF  .8495 

7038.7  R73  .1641  R13  -9833 

1987.8  5C7  477.3  Tha  59.59 


CPA  -14 .07  RAP 
PC  CST  TIM  INJ 
3563.3 
7188.1 
3563.3 
7188.1 
3563.3 
7188.1 
ORBIT  CETERMINA 
ST  871 .7  SR 
CRT  .9851  CRS 
LSA  4180.9  MSA 
ELI  1678.8  El7 


74.59  ECC  1 .7533 
7 LAT  INJ  7 LONG 
35.66 

35.65 

35.66 

35.65 

35.66 
35.65 


1 80 . 1 7 
74  .08 
1 80 . 1 7 
74  .08 
1 80 . 1 7 
74  .08 


TION  ACCURACY 
1387.1  SS  3857.4 
-.9995  CST  -.9790 
175.8  55A  4.6 

177.7  AlF  57.94 


Flight  ti>c  I68.00 


arrival  CATE  JUN  7 1969 


DISTANCE  456.389 

VL  77.795  GAL  3.4J  A7L  85.46  MCA  70l  .70  SMA  178.80  ECC  .15480  INC  4.5371  vi  30.767 

VP  37.518  CAP  .75  ATP  94.73  TAl  160.67  TAP  1.87  RCA  108.86  AP»j  148.74  V7  34.807 

TAL  61.87  TAP  91.73  ETS  1.30  TAE  158.58  £TE  735.17  TAC  111.56  ETC  17?. 7i  ClP  -91.79 

3.861  Ola  47.88  RAl  11.07  RAD  6567.6  VEL  11.675  PTh  7.05  VHP  7.875  CPa  -17.66  RAP  71.15  ECC  j .7454 


HELIOCENTRIC  CONIC 
RL  147.77  LAL  .00  LOL  84 . 1 1 

RP  108.87  LAP  -1.64  LOP  785.74 

RC  86.508  Cl  34.64  GP  -16.95 

Planetocentric  conic 
C3  14.911 

lnch  atmth 

56.34 

173.66 

56.34 

173.66 

56.34 

173.66 

differential  corr 
TOE  .8161  TRa  .1800  TC3-J.J045  8AU  .7584  SCT  1575.3  SCR 

ROE  .7953  RRA  .3865  RC3  -.6787  FAU  .18975  RRT  .9384  RRF 

FOEIO.1770  FRA  6.0417  FC-II .0167  BSP  5810  SCB  7146.7  R73 

BOE  1.1395  BRA  .4763  8C3  1.7961  FSP  -5983  SCI  7117.8  SC7 


LNCH  TI>C 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  time 

PC  CST  TIM 

INJ  7 LAT 

INJ  ? LONG 

70  46  10 

4141 .79 

'31.28 

185.84 

740.74 

59,02 

71  55  11 

3541  .3 

'35.13 

177.87 

4 5 4 

7795.84 

-31.77 

87.41 

740.73 

59.01 

4 51  40 

7195.8 

-35.1? 

74  ,44 

= 

70  46  10 

4J4J .79 

-31 .78 

185.84 

740.74 

59.02 

71  55  11 

3541  .5 

-35,13 

I 77.87 

I 

4 5 4 

7795.84 

-31 .77 

87.41 

740.73 

59,01 

4 51  40 

2195.8 

-35.1? 

74 .44 

20  46  10 

4141 .79 

'31 .78 

185.84 

740,74 

59.0? 

71  55  n 

3541  .3 

-35.13 

I 77.87 

4 5 4 

7795.84 

-31 .77 

87.41 

740.73 

59.01 

4 51  40 

2]95,8 

-35.1? 

74  .44 

= 

CORRECTIONS 

MID- 

COURSE  execution  ACCURACv 

ORBIT  determination  ACCURACY 

1509.8 

SC3 

1833.0 

ST 

1216.1 

SR 

1703-3 

SS 

3794.0 

= 

.9944 

RTF 

.9771 

CRT 

.994  3 

CRS 

-.9991 

CST 

- .9890 

.1935 

R13 

.9755 

LSA 

4158.7 

MSA 

174.5 

SSA 

5.4 

s 

376.7 

THA 

44.69 

ELI 

1708.4 

El7 

91  .1 

AlF 

44.70 

LAUNCH  CATE  CEC  16  1968 


Flight  time  170.00 


4RPIVAL  cate  >UN  i 1969 


heliocentric  CCNIC 


RL  147.7? 

LAL 

.00 

RP  108.89 

LAP 

-1  .80 

RC  88.877 

GL 

33.56 

Planetocentric  conic__. 

C3  14.615 

VHL 

3.873 

LNCH  atmth 

LNCH  time 

57.45 

70 

55  6 

122.55 

4 

4 49 

57.45 

70 

55  6 

122.55 

4 

4 49 

57.45 

20 

55  6 

84.11  VL  77.796 
?88.4]  VP  37.514 
-14.85  7Al  61 .16 


distance  467.673 

CAL  3.48  ATl  85.63  HCA  704.36  SMA  178.81  ECC  .15505  INC  4.5687  vi  30.76? 

CAP  .64  ATP  93.98  TAl  160.43  tap  4,79  RCA  108.84  APO  U8.78  v?  34.80? 

TAP  96.70  ETS  359.73  TAE  157.59  E T£  777.66  TAC  108.85  ETC  l7i,?5  CiP  -96.93 


177.55 


< <9 


ClA  42.09 

RAl  12.16 

RAC  6567.6 

VEL  11.667 

PTH  2,05 

VHP  2.817 

CPA  -1 1 .76 

RAP  18.03 

£CC  I ,2i05 

s 

L-I  time 

INJ  LAT 

I N..'  LONG 

INJ  RT  ASC 

INJ  ATMTh 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  7 long 

1 

4124.35 

-30.91 

184.09 

740.66 

59.87 

22  3 50 

3574.3 

-34.66 

1 76 . 10 

i 

2803.84 

-30.90 

87.86 

740.65 

59.86 

4 51  33 

7703.8 

-34 .65 

74 .87 

4124.35 

'30.91 

184.09 

740.66 

59.87 

27  3 50 

3574.3 

-34 .66 

J 76 . 10 

2803.84 

-30.90 

82.86 

740.65 

59.86 

4 51  33 

7203.8 

-34  .65 

74  .87 

4124.35 

-30.91 

184.09 

740.66 

59.87 

77  3 50 

3574 . 3 

-34 .66 

176.10 

2803.84 

-30.90 

87.86 

740.65 

59.86 

4 51  33 

7703.8 

-34.65 

74 ,87 

differential 

. CORRECTIONS 

MIC- 

COURSE 

EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TCE 

1 .0737 

TRA  .3354 

TC3-J .3948 

BAU 

.7956 

SCT 

1986.9 

SCR 

1374.3  SG3 

1834.1 

ST 

1547.3  SR  1057.5 

SS 

3703.6 

RCE 

.6971 

RRA  .3418 

RC3  -.5866 

FAU 

.19128 

RRT 

.9640 

RRF 

.9911  rtf 

.9570 

CRT 

.9978  CRS  -.9985 

CST 

- .9929 

FOE 

9.8331 

FRA  6.2311 

FC-11 .3306 

BSP 

6460 

SG6 

7387.8 

R23 

.1788  R13 

.9748 

LSA 

4147.7  MSA  J73.7 

SSA 

6 .0 

BCE 

1 .7353 

0RA  .4789 

BC3  1.5131 

FSP 

-6057 

SGI 

2369.5 

SG7 

795.1  tha 

33.31 

Eli 

1875.4  El7  57.5 

AlF 

34  .34 

launch  cate  CEC  16  1968 


Flight  time  177. do 


arrival  cate  JUN  6 1969 


heliocentric  CONIC 


RL 

147.22 

LAL 

.00 

La 

84.11 

VI 

27.795 

RP 

108.90 

LAP 

-1  .96 

LOP 

291.57 

VP 

37.509 

RC 

91 .756 

Cl 

37.63 

GP 

-13.11 

tal 

60.46 

distance  468.937 

GAL  3.54  ATL  85.76  HCA  707.57  SMA  1^8.80  ECC  .15557  INC  4.?369  V]  30.76? 

GAP  1,03  ATP  93.76  TAL  160.13  TAP  7.66  RCA  108.77  APO  J48.84  V?  34.797 

TAP  107.07  ETS  358,51  TAE  155.60  ETE  7l?.64  TaC  106.33  ETC  170.15  CLP-10?.4n 


Planetocentric  conic 


C3  14.449 

VHL 

3.801 

OLA  41.45 

RAL  13.19 

RAO  6567.6  VEL  11.655  PTH  7.05 

VHP  7.839 

DPA  -11.13 

RAP  15. 22 

ECC 

] .2378 

LNCH  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.37 

21 

3 9 

4110.97 

-30.57 

187.70  741.73 

60.52 

77  11 

40 

3511  .0 

'34.23 

174 .69 

121 .63 

4 

4 59 

'30.56 

83.36  741.77 

60.51 

4 51 

52 

7717.1 

-34.22 

75.35 

58.37 

21 

3 9 

4110.97 

'30.57 

187.70  741.73 

60.57 

77  11 

40 

3511  .0 

-34.23 

174 .69 

121 .63 

4 

4 59 

7817.13 

-30.56 

83.36  741.77 

60.51 

4 51 

52 

2217.1 

-34.22 

75.35 

58.37 

21 

3 9 

4110.97 

-30.57 

182.70  241.73 

60.52 

77  11 

40 

3511  .0 

-34.23 

174 .69 

121 .65 

4 

4 59 

2817.13 

-30.56 

83.36  741.77 

60.51 

4 51 

52 

2717.1 

'34.77 

75.35 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  I .21 55 

TRA 

.4913 

TC3-1 .6796 

BAU  . 3384 

SCT  7447.0  SCR 

1161 .9  5C3  1797.5 

ST  1856.4 

SR  935.8 

SS 

3585.5 

ROE  .6091 

RRA 

.3001 

RC3  -.4975 

FAU  .18885 

RRT  .9731  RRF 

.9860  RTF 

.9709 

CRT  .9994 

CRS  -.9977 

CST 

-.9948 

FOE  9.3635 

FRA 

6.7833 

FC-11 .3153 

BSP  7463 

5GB  7704.3  R73 

.1380  R13 

.9776 

LSA  4141.0 

MSA  173.7 

SSA 

6.7 

BOE  1.3595 

BRA 

.5757 

BC3  1 .7517 

FSP  -6016 

SCI  7693.4  SG7 

747.6  tha  , 

25.06 

Eli  7078.7 

EL?  29.5 

alf 

26.74 

584 


II  IT  HI  ! 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


launch  date  dec  16  1966 


fLKiHT  TIME  174.00 


ARRIVAL  CATE  JUN  8 1969 


heliocentric  conic 

RL  147.ee  LAL  .00  LOt  84.11 

RP  108. 9e  LAP  -e.ll  LOP  e94.73 

RC  93.644  CL  31.79  CP  -11.65 

PLANE TOCENTRIC  CONIC 
C3  14.381  VHL  3.79e  OLA  40.89  RAL 


DISTANCE  475.180 

VL  e7,79e  CAL  3,6e  A7t  85.87  HCA  eiO.69  SMA  128.79  ECC  .15618  INC  4.1305  Vi  30.262 
VP  37.503  CAP  1.41  A2P  93.55  TAL  159.79  TAP  10.48  RCA  108.67  APO  148.90  V2  34.793 
7AL  59.76  7AP  107,26  ET5  357.57  7AE  153.08  ETE  205.06  7AC  104.06  ETC  169.50  ClP-107.63 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

59.17 

21 

10  40 

4100.31 

-30.23 

181.56 

120.83 

4 

5 34 

2820.73 

-30.22 

83.88 

59.17 

21 

10  40 

4100.31 

-30.23 

181.56 

120.83 

4 

5 34 

2820.73 

-30.22 

83.88 

59.17 

21 

10  40 

4100.31 

-30.23 

181.56 

120.83 

4 

5 34 

2820.73 

-30.22 

83.88 

14.20  RAD  6567.6  VEL  11.652  PTH  2.05  VHP 
INJ  RT  ASC  INJ  A7MTH 


2.887  OPA  -10.66  RAP  12.73  ECC  1 .?367 


DIFFERENTIAL  CORRECTIONS 
TOE  1.3935  TRA  .6480  TC3-1 .9464  6AU  .3824 

ROC  .5421  RRA  .2624  RC3  -.4r00  FAU  .18235 

FOE  8.8238  FRA  6.2469  FC-10.9771  BSP  8603 

eOC  1.4953  BRA  .6991  BC3  1.9891  FSP  -5839 

launch  DATE  DEC  16  1968 


241,93  61.03 

241 .92  61 .02 

241 .93  61 .03 

241 .92  61 .02 

241.93  61.03 

241 .92  61 .02 

MI0-C0UR8C  EXECUTION  ACCURACV 
SOT  2879.1  9CR  1021.1  SC3  1734.3 

RRT  .9738  RRF  .9785  RTF  .9781 

sea  3054.8  R23  .0901  RI3  .9807 

SCI  3046.9  SG2  219.5  THA  19.16 

FLIGHT  TIME  176.00 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22  19  1 

3500.3 

-53.84 

173.55 

4 52  34 

2220  .'7 

-33.83 

75.87 

22  19  1 

3500.3 

-33.84 

173.55 

4 52  34 

2220.7 

-33.83 

75.87 

22  19  1 

3500.3 

-33.84 

173.55 

4 52  34 

2220.7 

-33.83 

75.87 

OR8IT  DETERMINATION  ACCURACV 
ST  2141.4  SR  834.1  SS  3454.5 

CRT  .9999  CRS  -.9964  CST  -.9958 

LSA  4145.5  MSA  173.1  SSA  7.3 

ELI  2298.1  El2  9.3  ALF  21.28 

ARRIVAL  DATE  JUN  10  1969 


HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11  VL 

RP  108.93  LAP  -2.25  LOP  297.89  VP 

RC  96.038  CL  31.0.1  CP  -10.40  7AL 

PLANETOCENTRIC  CONIC 


27.788  CAL 
37,497  CAP 


DISTANCE  481.402 

3.71  A7L  85.96  HCA  213.85  SMA  128.75 
1.79  ATP  93.36  TAL  159.41  TAP  13.26 


ECC  .15705  INC  4.0421  Vl  30.262 
RCA  108.53  APO  148.97  V2  34.789 
7AC  102.08  ETC  168.65  ClP-J12.58 


C3  14.596 

VHL 

3.794 

OLA  40.41 

RAL  15.23 

RAO  6567.6 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONC 

59.87 

21 

17  54 

4091 .75 

-29.90 

180.62 

120.13 

4 

6 30 

2829.74 

-29.89 

84.44 

59.87 

21 

17  54 

4091.75 

-29. 9P 

180.62 

120.13 

4 

6 30 

2829.74 

-29.89 

84.44 

59.87 

21 

17  54 

4091.75 

-29,90 

180.62 

120.13 

4 

6 30 

2829.74 

'29.89 

84.44 

59.04  TAP  112.19  ETS  356.84  7AE  150.35  ETE  199.43 

2.05  >WP  2.957  OPA  -10.26  RAP  10.58  ECC  1.2369 

INJ  RT  ASC 

242.76 

242.75 

242.76 

242.75 

242.76 

242.75 


1 ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

61.44 

22  26  5 

3491  .7 

-33.46 

172.61 

61.43 

4 53  39 

ZZ19.7 

-33.45 

76.43 

61.44 

22  26  5 

3491.7 

-33.46 

172.61 

61.43 

4 53  39 

ZK9.7 

-33.45 

76.43 

61.44 

22  26  5 

3491 .7 

-33.46 

172.61 

61.43 

4 53  39 

ZK9.7 

-33.45 

76.43 

differential  CORRECTIONS 

HIO'COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .5546 

TRA  .8021 

TC3-2.1923  BAU 

.4267 

SCT  3287.8  SCR 

898.3  SC3 

1649.9 

ST 

2396.1 

SR 

747.9 

SS 

3307.4 

ROE 

.4871 

RRA  .2274 

RC3  -.3304  FAU 

.17401 

RRT  .9686  RRF 

.9676  RTF 

.9824 

CRT 

.9998 

CRS 

-.9946 

CST 

-.9964 

FOE 

8.2259 

FRA  6.1193 

FC-10.4648  BSP 

9612 

see  3408.3  R23 

.0478  R13 

.9834 

LSA 

4148.4 

MSA 

172.8 

SSA 

7.9 

BOE 

1 .6291 

BRA  .8337 

6C3  2.2170  FSP 

-5614 

SCI  3401.5  see 

215.9  THA 

14.89 

ELI 

2510.1 

EL2 

15.4 

ALF 

17.33 

LAUNCH  DATE  DEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84.11  VL 

RP  108.94  LAP  -2.39  LOP  301 .05  VP 

RC  98.436  CL  30.26  CP  -9.33  7AL 

PLANETOCENTRIC  CONIC 


flight  TIME  178.00 
distance  487.604 

3.81  ATL  86.03  HCA  217.01  SMA  128.71 
2.J7  ATP  93.17  TAL  158.98  TAP  15.99 


ARRIVAL  date  JUN  J2  1969 


C3  14.481 

VHL 

3.805 

Ola  39.98 

RAL  16.27 

RAO  6567.6 

VEL  11.656 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

60.52 

21 

24  59 

4084 .86 

-29.56 

179.82 

243.71 

119.48 

4 

7 45 

2839.25 

-29.55 

85.04 

245.71 

60.52 

21 

24  59 

4084 .86 

-29.56 

179.82 

245.71 

119.48 

4 

7 45 

2839.25 

-29.53 

85.04 

245.71 

€0.52 

21 

24  59 

4084.86 

-29.56 

179.82 

243.71 

119.48 

4 

7 45 

2839.25 

-29.55 

85.04 

243.71 

27.782  CAL 
37.490  CAP 

58.28  TAP  116.84  £TS  356.28  TAE  147.59  ETE  195.25 

2.05  VHP  3.046  OPA  -9.90  RAP 


ECC  .15811  INC  3.9673  VJ  30.262 
RCA  108.56  APO  149.06  V2  34.787 
TAC  100.42  ETC  168.16  ClP-1I7.23 


9.77  ECC  1 .2383 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

61 .76 

22  33 

4 

3484.9 

-33.08 

171  .83 

61 .75 

4 55 

5 

2239.3 

-33.07 

77.04 

61.76 

22  33 

4 

3484.9 

-33.08 

171 .83 

61.75 

4 55 

5 

2239.3 

-33.07 

77.04 

61.76 

22  33 

4 

3484.9 

-33.08 

171  .83 

61.75 

4 55 

5 

2239.3 

-33.07 

77.04 

differential  corrections  MID-COURSE  EXEC 

TOE  1.6993  TRA  .9540  TC3-2.4123  BAU  .4697  SCT  3664.7  SCR 

ROE  .4425  RRA  .1957  RC3  -.2581  FAU  .16414  RRT  .9575  RRF 

FOE  7.6088  FRA  5.9368  FC3-9.8127  BSP  11012  SCB  3749.7  R23 

BOE  1.7560  BRA  .9739  BC3  2.4261  FSP  -5337  SCI  3743.0  SC2 

LAUNCH  DATE  DEC  16  1968 


ORBIT  determination  ACCURACY 


224.1 


RL  147.22 

LAL 

.00 

LOL  84.11 

VL  27,774 

RP  i0$,94 

LAP 

-2.52 

LOP  304.21 

VP  37.482 

RC  100.837 

CL 

29.54 

CP  -8.40 

TAL  57,49 

PLANETOCENTRIC  CONIC 

C3  14.632 

VHL 

3.825 

OLA  59.57 

RAL  17,35 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

61.11 

21 

32  4 

4079.31 

-29.22 

118.89 

4 

9 17 

2849.41 

-29.20 

61  .11 

21 

32  4 

4079.31 

-29.22 

118.89 

4 

9 17 

2849.41 

-29.20 

61  .11 

21 

32  4 

4079.31 

-29.22 

118.89 

4 

9 17 

2849.41 

-29.20 

differential  corrections 

TOE  1 .8292 

TRA 

1.1045 

TC3-2.6016  BAU  .5103 

ROE  .4070 

RRA 

.1674 

RC3  -.1932  FAU  .15316 

FDE  7.0013 

FRA 

5.7222  FC3-9.0621 

BSP  12153 

BOE  1.8739 

BRA 

J.1171 

BC3  2.6087  FSP  -5027 

FLIGHT  TIME  180.00 

DISTANCE  493.785 
3.92  ATL  86.10HCA 
2.54  ATP  92.96  TAL 


RAO  6567.6  VEL  11.663  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

179.14  244.79 

85.68  244.78 

179.14  244.79 

85.68  244.78 

179.14  ^4,79 

85.68  244.78 

MID-COURSE  EXECUTION  ACCURACY 
SCT  4009.3  SCR  7D6.6  SC3  1450.1 
RRT  ,9398  RRF  .9305  RTF  .9867 
see  4071.1  R23  -.0005  RI3  .9868 
SCI  4064.1  SG2  238.1  THA  9.44 


1 SC3  1553.0 

$T 

2620.2 

SR  676.1 

SS 

3153.2 

1 RTF 

.9850 

CRT 

.9989 

CRS  -.9921 

CST 

-.9968 

1 R13  . 

.9653 

LSA 

4J51.5 

MSA  172.7 

SSA 

8.5 

THA  11.76 

Eli 

2705.8 

EL2  30.5 

ALF 

14  .46 

ARRIVAL  DATE 

JW 

14  1969 

220.17 

SMA  128.66  ECC 

.15938 

INC  3.9027 

Vl 

30.262 

158.51 

TAP  18.68 

RCA 

108.15 

APO  149.16 

V2 

34.785 

144.94 

ETE  192.10 

TAC 

99. OB 

ETC  167.80 

CLP 

-121 .56 

2.05 

VHP  3,153 

OPA 

-9.54 

RAP  7.31 

ECC 

I .2408 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.03 

22  40  3 

34  79.3 

-32.71 

171 .16 

62.01 

4 56  47 

2249.4 

-32.70 

77.70 

62.03 

22  40  3 

3479.3 

-32.71 

171  .16 

62.01 

4 56  47 

2249.4 

-32.70 

77..  70 

62.03 

22  40  3 

3479.3 

-32.71 

171  .16 

62.01 

4 56  47 

2249.4 

-32.70 

77.70 

ORBIT  OETERMIHATION  ACCURACY 
ST  2815.2  SR  617.4  SS  2998.2 

CRT  .9973  CRS  -.9888  CST  -.9970 

LSA  4155.2  MSA  172.7  SSA  9.0 

ELI  2881.7  £l2  44.3  ALF  12.34 


585 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


LAUNCH  DATE  DEC  16  1966  FLIGHT  TIME  16^.00  ARRIVAL  DATE  JUN  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  499.946 

RL  147.22  LAL  .00  LOt  84.11  VL  27.765  CAL  4.05  A7L  86.15  MCA  223.33  SNA  126.59  ECC  .16064  INC  3.6460  VI  30.262 

RP  106.95  LAP  '2.64  LOP  307.56  VP  37.474  GAP  2.91  A2P  92.60  TAL  156.00  TAP  21.33  RCA  107.91  APO  149.26  V2  34.764 

RC  103.240  GL  26.63  GP  -7.59  2AL  56.66  ZAP  125.23  ETS  355.52  2A£  142.45  ETE  169.70  ZAC  96.06  ETC  167,53  CLP-125.59 

PLANETOCENTRIC  CONIC 


C3  14.845 

VHL  3.853 

Ola  39.20 

RAL  18.47 

RAO  6567.6 

VEL  11.672 

PTH  2.05 

VHP  3.275 

OPA  -9.17 

RAP  6.18 

ECC  1.2443 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

IN^  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONO 

61  .68 

21  39  11 

4074,97 

-28.86 

178.56 

245.97 

62.23 

22  47  6 

3475.0 

-32.33 

170.60 

118.32 

4 116 

2860.19 

-28.85 

86.37 

245.97 

62.22 

4 58  46 

2260.2 

-32.32 

78.41 

61  .68 

21  39  M 

4074.97 

-28.86 

178.56 

245.97 

62.25 

22  47  6 

3475,0 

-32.53 

170.60 

118.32 

4 116 

2860.19 

-28.85 

86.37 

245.97 

62.22 

4 58  46 

2260.2 

-32,52 

78.41 

61  .68 

21  39  11 

4074,97 

-28.86 

178.56 

245.97 

62.23 

22  47  6 

3475.0 

-32.33 

170.60 

118.32 

4 116 

2860.19 

-28.85 

86.37 

245.97 

62.22 

4 58  46 

2260.2 

-32.32 

76.41 

differential  corrections  mid-course  EICECUTION  ACCURACV  OR0IT  DETERMINATION  ACCURACY 

TOE  1.9453  TRA  1.2539  TC3-2.7593  8AU  .5483  SOT  4321.9  SCR  635.6  SC3  1346.1  ST  2962.2  SR  570.1  SS  2845.3 

ROE  .3794  RRA  .1423  RC3  -.1565  FAU  .14179  «RT  .9148  RRT  .9022  RTF  .9678  CRT  .9948  CRS  -.9645  CST  -.9972 

FOE  6.4169  FRA  5.4912  FC3-6.2684  6SP  13221  SC6  4368.4  R23  -.0115  R13  .9877  LSA  4157.5  HSA  172.6  SSA  9.5 

eOE  1.9820  BRA  1.2620  6C3  2.7627  FSR  -4702  SCI  4361.0  S02  254.4  TMA  7,69  ELI  3035.7  El2  56.6  AlF  10.77 

LAUNCH  DATE  OEC  16  1968  FlICHT  TIME  184.00  ARRIVAL  DATE  JUN  16  1969 

HELIOCENTRIC  CONIC  OISTAN^  506.088 

RL  147.22  LAL  .00  LOL  84.11  VL  27.754  CAL  4.19  A2t  86._20  1^226.49  SMA  128.52  ECC  .16250  INC  3.7956  V]  30.262 

RP  108.95  LAP  -2.75  LOP  310.54  yP  37.466  CAP  3.29  AZP  92.61  TAt  157.44  TAP  23.94  RCA  107,64  APO  149.41  V2  34.763 

RC  105.643  CL  28.11  CP  -6.89  ZAt  55.78  ZAP  128.98  ETS  355.27  ZAE  140.15  ETE  187.84  ZAC  97.35  ETC  167.35  ClP-129-32 

plaictocentric  conic 


C3  15.120 

VHL 

3.888 

o 

r 

> 

RAL  19.63 

RAO  6967.6 

VEL  11.684 

PTH  2.05 

VHP 

3.410 

OPA  -8.77 

RAP  5.36 

ECC  1.2488 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.23 

21 

46  26 

4071.53 

'28.49 

178.09 

247.27 

62.40 

22 

54  18 

3471  .5 

-31 .94 

170.11 

J17.77 

4 

13  5 

2871 .84 

'28.47 

87.12 

247.26 

62.39 

5 

0 57 

2271 .8 

-31 .93 

79,18 

62.23 

21 

46  26 

4071.55 

'28.49 

178.09 

247.27 

62.40 

22 

54  18 

3471  .5 

-31 .94 

1 70 . 1 1 

117.77 

4 

13  5 

2871 .84 

'28.47 

87.12 

247.26 

62.39 

5 

0 57 

2271 .8 

-31.93 

79.18 

62,23 

21 

46  26 

4071.53 

'28.49 

178.09 

247.27 

62.40 

22 

54  18 

3471 .5 

-31 .94 

1 70 . 11 

117.77 

4 

13  5 

2871 .84 

'28.47 

87.12 

247.26 

62.39 

5 

0 57 

2271 .8 

-31.93 

79.18 

OIFFERENTIAL  CORRCCTICNS  mid-course  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.0515  TRA  1 .4059  TC3-2.8800  BAU  ,5824  SCT  4607,3  SCR  579.9  SC3  1245.4  ST  3127.1  SR  533.2  SS  2700.9 

ROE  .3589  RRA  .1208  RC3  -.0869  FAU  .12992  RRT  .8822  RRT  .8670  RTF  .^84  CRT  .9915  CRS  -.9793  CST  -.9973 

FOE  5.8806  FRA  5.2657  FC3-7.4389  0SP  14155  SC6  4643.6  R23  -.0170  R13  .9883  LSA  4162.6  MSA  173.4  SSA  10.1 

80E  2.0827  BRA  1.4111  BC3  2.8813  FSP  -4354  SCI  4635.7  SC2  27l  .4  THA  6.36  ELI  3|7l.5  El2  68.3  AlF  9.60 


LAUNCH  DATE  OEC  16  1968  FLIGHT  TIME  186.00  ARRIVAL  DATE  JUN  20  1969 


heliocentric  conic  distance  512.202 


RL  ur.22 

LAL 

.00 

La  84.11 

VL  27.745 

GAL  4.35 

AZL  86.25 

HCA 

229.65 

SMA 

128.44 

ECC  .16437 

INC  3.7502 

VJ 

30.262 

r 

RP  108.95 

LAP 

-2.86 

LOP  313.70 

VP  37,458 

GAP  3.66 

AZP  92.43 

TAL 

156.85 

TAP 

26.51 

RCA  107.33 

APO  149.55 

V2 

34,783 

1 

RC  1D8.045 

GL 

27.40 

-6-28 

ZAL  54 .87 

ZAP  132.45 

ETS  355.09 

ZAE 

138.05 

ETE 

186.38 

ZAC  96.92 

ETC  167.23 

CLP 

-132.77 

I 

PLANETOCENTRIC  CONIC 

- 

C3  15.457 

VHL 

3.932 

OLA  38.48 

RAl  20.85 

RAO  6567.6 

VEL  11.698 

PTH 

2.06 

VHP 

3,558 

OPA  -8.33 

RAP  4.83 

ECC 

1 .2544 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.77 

21 

53  50 

4068.95 

-28.09 

177.61 

248.66 

62.54 

23 

1 39 

3469.0 

-31.53 

169.69 

117.23 

4 

15  14 

2884.33 

-28.08 

87.92 

248.66 

62.53 

5 

3 18 

2284.3 

-31 .52 

80.01 

62.77 

21 

53  50 

4068.95 

-26.09 

177.61 

248.66 

62.54 

23 

1 39 

3469.0 

-51 .53 

169.69 

117.23 

4 

15  14 

2884.33 

-28.06 

87.92 

248.66 

62.53 

5 

3 18 

2284.3 

-31.52 

80.01 

i 

62.77 

21 

53  50 

4068.95 

-26 .09 

177.61 

248.66 

62.54 

23 

1 39 

3469.0 

-31.53 

169.69 

117.23 

4 

15  14 

2884.33 

-26.06 

87.92 

248.66 

62.53 

5 

3 18 

2284.3 

-31.52 

80.01 

= 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.1438  TRA  1.5563  TC3-2.9768  6AU  .6152  SCT  4861.6  SCR  536.7  SC3  1148.0  ST  3243.7  SR  504.1  SS  2556.9 

ROE  .3437  RRA  .l0l6  RC3  -.0464  FAU  .11906  RRT  .8427  RRF  .8253  RTF  .9888  CRT  .9873  CRS  -.9731  CST  -.9973 

FOE  5.3712  FRA  5,0325  FC3-6.6684  BSP  15066  SCB  4891.1  R23  -.0203  R13  .9887  LSA  4157.3  MSA  174. J SSA  10.6 

BOE  2.1712  BRA  1.5596  6C3  2.9771  FSP  -4041  SCI  4882.7  SC2  287.7  THA  5.53  ELI  3281.7  El2  79.2  ALF  8.73 

LAUNCH  DATE  DEC  16  1968  FLICHT  TIME  188.00  ARRIVAL  DATE  JUN  22  1969 

HELIOCENTRIC  CONIC  DISTANCE  518.296 

RL  147.22  LAL  .00  La  84.11  VL  27.730  CAL  4,53  AZL  86.29  Ha  232.82  SMA  128.35  ECC  .16645  INC  3.7089  Vl  30.262 

RP  108.94  LAP  -2.95  LOP  316.86  VP  37.449  CAP  4.03  AZP  92.24  TAL  156.22  TAP  29.04  RCA  106.99  APO  149.72  V2  34.794 

RC  110.446  GL  26.68  GP  -5.74  ZAL  53.92  ZAP  135.67  ETS  354.95  ZAE  136.14  ETE  185.22  ZAC  96,76  ETC  167.17  ClP-135.97 

PLANETOCENTRIC  CONIC 

C3  15.859  VHL  3.982  OLA  38.14  RAL  22.06  RAO  6567.6  VEL  Jl.7j5  PTH  2.06  VHP  3.716  OPA  -7.86  RAP  4.58  ECC  1.2610 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONO 

63.31 

22  1 25 

4067.12 

-27.68 

177.21 

250.16 

62.64 

23 

9 12 

5467.1 

-31 .11 

169.33 

116.69 

4 17  32 

2897.75 

'27.67 

88.79 

250.15 

62.63 

5 

5 49 

2297.7 

-31 .10 

80.91 

63.31 

22  1 25 

4067.12 

-27.68 

177.21 

250.16 

62.64 

23 

9 12 

3467. J 

-31.11 

169.33 

116.69 

4 17  32 

2897.75 

-27,67 

88.79 

250*15 

62.63 

5 

5 49 

2297.7 

-31 .10 

80.91 

63.31 

22  1 25 

4067.12 

-27.68 

177.21 

250.16 

62.64 

23 

9 12 

3467.1 

-31 ,11 

169.33 

116.69 

4 J7  32 

2897.75 

-27.67 

88.79 

250.15 

62.63 

5 

5 49 

2297.7 

-31.10 

60.91 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.2269  TRA  1.7093  TC3-3.0430  BAU  .6452  SCT  5090.8  SCR  504.8  SC3  1056.7  ST  3339.3  SR  482.3  SS  2420.5 

ROE  .3356  RRA  .0853  RC3  -.0129  FAU  .10861  RRT  .7979  «F  .7791  RTF  ,9890  CRT  .9822  CRS  -.9661  CST  -.9973 

FOE  4.9066  fra  4.8J05  FC3-5.9291  BSP  15890  SC8  5115,8  R23  -.0215  R13  .9890  LSA  4J48.6  MSA  175.2  SSA  11.0 

BOE  2.2518  BRA  l,7ll5  BC3  3.0430  FSP  -3738  SCI  5106.8  SCB  303.3  THA  4.54  ELI  3372.7  El2  89.6  ALF  8.08 


586 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  > 


LAUNCH  CATC  DEC  16  196S 


heliocentric  conic 


RL 

147.22 

LAL 

.00 

LOL 

RP 

106.94 

LAP 

-3.04 

LOP 

RC 

112.644 

CL 

25.96 

CP 

PLANETOCENTRIC  CONIC 

C3 

16.327 

VHL 

4.04J 

OLA 

aiOHT  TIME  190.00 
DISTANCE  524.370 

VL  27.716  CAL  4.72  66.33  MCA  235.96  SNA  126.26 

VP  37.441  CAP  4.41  A7P  92.06  TAL  155.56  TAP  31.53 

7AL  52.94  ZAP  136.66  ET5  354.65  7AC  134.43  ETC  164.30 


PAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

63.65 

22 

9 13 

4065.63 

-27.24 

176.65 

116.15 

4 

19  53 

2912.30 

-27.23 

69.73 

63.65 

22 

9 13 

4065.63 

-27.24 

176.65 

116.15 

4 

19  53 

2912.30 

-27.23 

69.73 

63.65 

22 

9 13 

4065.63 

-27.24 

176.65 

116.15 

4 

19  53 

2912.30 

-27.23 

69.73 

23.34  RAO  6567.7  VEL  11.735  PTH  2.07  VHP 
INJ  RT  ASC  INJ  A7MTM  INJ 


251.75 

251.74 

251.75 

251.74 

251 .75 
251 .74 


62.73 

62.71 

62.73 

62.71 

62.73 

62.71 


3.665 
TIME 
23  16  59 
5 6 25 

23  16  59 
5 6 25 

23  16  59 
5 6 25 


differential  corrections 
TOE  2.3013  TRA  1.6656  TC3-3.0626  OAU  .6729 

ROC  .3276  RRA  .0714  RC3  .0136  FAU  .09665 

FOE  4.4634  FRA  4.6009  FC3'5.2416  6SP  16651 

0OE  2.3245  0RA  1 .6669  BC3  3.0626  FSP  '3456 

LAUNCH  DATE  DEC  16  1966 


heliocentric  conic 

RL  147.22  LAL  .00  LOL  64,11 

RP  106.93  LAP  '3.12  LOP  323.19 

RC  115.239  CL  25.22  CP  -4.66 

PONETOCENTRIC  CONIC 
C3  16.666  VHL  4.107  OtA  37,44  RAL 


64.40 
115.60 
64.40 
115.60 
64  .40 
115.60 

differential  CORRECTIONS 
TOE  2.3719  TRA  2.0293  TC3-3.0669 
ROE  .3259  RRA  .0599  RC3  .0355 
FOE  4.1069  FRA  4.4|30  FC3-4.5659 
BOE  2.3942  0RA  2.0301  0C3  3.0691 


VL  27.701 
VP  37.432 
7AL  51 .92 


MID-COURSE  EXECUTION  ACCURACY 
SOT  5297.1  SCR  462.2  SC3  971.6 

RRT  ,7506  RRF  .7309  RTF  .9691 

see  5319.1  R23  -.0215  R13  .9690 

SCI  5309.5  SC2  3J7.9  THA  3.92 

FLIGHT  TIME  192.00 

DISTANCE  530.420 

CAL  4.92  A7t  66.36  MCA  239.14  SNA  126.16 

CAP  4.79  ATP  91.67  TAL  154.66  TAP  33.99 

ZAP  141.43  ETS  354.77  ZAC  132.86  ETE  163.55 


arrival  CATE  JUN  24  1969 


ECC  .16675  INC  3.6709  VI  30.262 

RCA  106.62  APO  149.90  V2  34.786 

ZAC  96.64  ETC  167.14  ClP-136.93 

OPA  -7.35  RAP  4.56  ECC  I .2667 

PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
3465.6  -30.66  169.00 

2312.3  -30.65  61.66 

3465.6  -30.66  169.00 

2312.3  -30.65  61.66 

3465.6  -30.66  169.00 

2312.3  -30.65  61.68 

0R6IT  DETERMINATION  ACCURACY 
ST  3415.0  SR  466.4  SS  2290.6 

CRT  .9765  CR5  -.9563  CST  -.9973 

LSA  4134.6  MSA  l76.6  SSA  11.5 

ELI  3445.3  EL2  99.7  AlF  7.60 

ARRIVAL  CATE  JUN  26  1969 


24.64  RAO  6567,7  VEL  11.756  PTH  2.06  VHP  4.064 


LNCH  time 

L-Z  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

22 

17 

13 

4065.11 

-26.76 

176.53 

253.43 

62.79 

23  24 

56 

4 

22 

17 

2927,95 

-26,77 

90.74 

253.42 

62.76 

5 n 

5 

22 

17 

13 

4065.11 

-26.76 

176.53 

253.43 

62.79 

23  24 

56 

4 

22 

17 

2927.95 

-26.77 

90.74 

253.42 

62.76 

5 11 

5 

22 

17 

13 

4065.11 

-26.76 

176.53 

253.43 

62.79 

23  24 

56 

4 

22 

17 

2927.95 

-26.77 

90.74 

253.42 

62.76 

5 11 

5 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6966  SCT  5466.4  SCR  467.6  SC3  694.4 

FAU  .06935  RRT  .7040  RRF  .6644  RTF  .9690 

BSP  17270  see  5506.3  RZ3  -.0203  RJ3  .9669 

FSP  -3175  SCI  5496.3  SC2  331.5  THA  3.45 


ECC  .17126  INC  3.6356  VI  30.262 

RCA  106.21  4P0  150.10  V2  34.789 

ZAC  97.14  ETC  167.13  ClP-MI  .69 

OPA  -6.61  RAP  4.76  ECC  1.2776 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
3465-1  -30.20  168.7] 

2327.9  -30.19  62.93 

3465.1  -30.20  166.71 

2327.9  -30.19  62.93 

3465.1  -30.20  166. 7i 

2327.9  -30.19  62.93 

ORBIT  DETERMINATION  ACCURACY 
ST  3476.4  SR  455.7  SS  2172.7 

CRT  .9703  CRS  -.9502  CST  -.9973 

LSA  4122.5  MSA  176.6  SSA  11.9 

ELI  3506.4  EL2  109.4  ALF  7.25 


LAUNCH  DATE  DEC  16  1966 

HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84,11 
RP  108.92  LAP  -3.19  LOP  326.36 
RC  117.630  CL  24.48  CP  -4.50 
planetocentric  CONIC 
C3  17.487  VHL  4.182  CLA  37.09 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
64.97  22  25  26  4064 .63 

115.03  4 24  40  2944.66 

64.97  22  25  28  4064 .63 

115.03  4 24  40  2944.66 

64.97  22  25  26  4064.63 

115.03  4 24  40  2944.66 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4331  TRA  2.1956  TC3-3.0767 
RDE  .3266  RRA  .0504  RC3  .0511 
FOE  3.7637  FRA  4.2326  FC3-4.0099 
BOE  2.4549  BRA  2.1962  BC3  3.0792 

LAUNCH  DATE  DEC  16  1966 
HELIOCENTRIC  CONIC 


flight  time  194.00 


ARRIVAL  date  JUN  28  1969 


VL  27.665  CAL 
VP  37.423  CAP 
ZAL 


DISTANCE  536.446 

5.15  AZL  66.40  MCA  242.30  SMA  128.05  ECC  .17402  INC  3.6026  Vl  50.262 

5.16  AZP  91.66  TAL  154.13  TAP  56.43  RCA  105.77  APO  150.33  V2  34.792 

97.63  ETC  167.15  ClP-144.25 


50.67  ZAP  144.00  ETS  354.71  7AE  131.50  ETE  182.94  ZAC 

7 VEL  11  .764  PTH  2,06  VHP  4.253  OPA  -6.23  RAP  5.16  ECC  I .2676 


RAL  25.97 
INJ  LAT 
'26.29 
-26.28 
-26.29 
'26.26 
-26.29 
-26.26 

BAU  .7196 
FAU  .06100 
BSP  17901 
FSP  -2933 


RAO  6567 
INJ  LONG 
176.22 

91.64 

176.22 

91.64 

176.22 

91.64 

MIO-i 


255.19 
255.19 
255.19 
255.19 
255.19 
255.19 

COURSE  EXECUTION  ACCURACY 
SCT  5653.9  SCR  456.1  SC3  622.9 
RRT 

see 

SCI 


f AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.64 

23 

33  13 

3464  .6 

-29.71 

166.44 

62.62 

5 

13  44 

2344.9 

-29.70 

64  .06 

62.64 

23 

33  13 

3464.6 

-29.71 

166.44 

62.62 

5 

13  44 

2344.9 

-29.70 

64.06 

62.64 

23 

33  13 

3464  .6 

-29.71 

166.44 

62.62 

5 

13  44 

2344.9 

-29.70 

64.06 

.6599  RRF  .6406  RTF  .9669 
5672.4  R23  -.0190  R13  .9666 

5662.0  SC2  343.7  THA  3.07 


flight  TIME  196.00 
DISTANCE  542.446 


ORB I T OE  TERM INA  ri ON  A CC UR A C v 
ST  3521.3  SR  446.6  SS  2057.6 

CRT  .9637  CRS  -.9416  CST  -.9973 

LSA  4099.0  MSA  161.2  SSA  12.2 

ELI  3547.6  El2  116.9  AlF  7.01 

arrival  cate  JUN  30  1969 


RL 

147.22 

LAL 

.00 

LOL 

64.11 

VL 

27.669 

CAL 

5.39 

RP 

106.91 

LAP 

-3.25 

LOP 

329.53 

VP 

37.414 

CAP 

5.57 

RC 

120.015 

CL 

23.72 

CP 

-4.16 

ZAL 

49.79 

ZAP 

146.41 

PLANETOCENTRIC  CONK 

C3 

16.169 

VHL 

4.265 

OLA 

36.73 

RAL 

27.33 

RAO 

6567.7 

91.46  TAL  153.36  TAP 


127.94  ECC  .17702  INC  3.5714  Vl 
36.63  RCA  105.29  APO  150.56  V2 


30-262 

34-796 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

65.55 

22 

33  56 

4065.01 

-25.77 

114,45 

4 

27  1 

2963.02 

-25.76 

65-55 

22 

33  56 

4065.01 

-25.77 

114.45 

4 

27  1 

2963.02 

-25.76 

65.55 

22 

33  56 

4065.01 

-25.77 

114.45 

4 

27  1 

2963.02 

-25.76 

DIFFERENTIAL  CORRECTIONS 

TOE  2.4667 

TRA 

2.3667 

TC3-3.0464 

BAU  .7410 

ROE  .3305 

RRA 

.0426 

RC3  .0624 

FAU  .07326 

FOE  3.4526 

FRA 

4,0679 

FC3-3.4676 

BSP  16476 

BOE  2.5106 

BRA 

2.3690 

BC3  3.0470 

FSP  -2710 

96.30  ETC  167.19  CLP-U6.64 
7 VEL  11.614  PTH  2.09  VHP  4.450  OPA  -5.62  RAP  5.73  ECC  1.2993 

INJ  LONG 
175.94 
93.01 
175.94 
93.01 
175.94 
93.01 

MIO-OOURSC  EXECUTION  ACCURACV 
SCT  5604.9  SCR  452.9  SC3  757.5 

RRT  .6204  RRF  .6020  RTF  .9666 

see  5622.5  R23  -.0174  R13  .9666 

SCI  5611.7  SC2  354.6  THA  2.76 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

257.03 

62.67 

23  41  41 

3465.0 

-29.19 

166.20 

257.03 

62.65 

5 16  24 

2363.0 

'29.16 

85.27 

257.03 

62.67 

23  41  41 

3465.0 

-29.19 

166.20 

257,03 

62.65 

5 16  24 

2363.0 

-29.16 

65.27 

257.03 

62.67 

23  41  41 

3465-0 

-29.19 

166.20 

257.03 

62.65 

5 16  24 

2363.0 

-29.18 

65.27 

ST  3550.1  SR  444.5  SS  1949.6 
CRT  .9566  CRS  -.9332  CST  -.9973 
LSA  4070.4  MSA  184.1  SSA  12.5 
ri  f A ri  ? . ■?  4 


567 


JPL  TM  33-99 


EA^RTH-*^VENUS  TRAJECTORIES  < VOL.  4.  1968-69  ► 


launch  0AT€  0€C  16  I96d 


Flight  tjmc  I9S.oo 


arrival  cate  JUL  2 1969 


HELIOCENTRIC  CONIC 
RL  147.22  LAL  .00  LOL  84. JI  VL 

RP  108.89  LAP  -3.30  LOP  332.70  VP 

RC  122.394  CL  22.96  GP  -3.90  2Al 

PLANETOCENTRIC  CONIC 
C3  18.984  VNL  4,357  OLA  36.37  RAL 


DISTANCE  548.419 


27.652  CAL 
37.406  CAP 


28.71  RAO  6567.8 


LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

66.16 

22  42  39 

4065.49 

-25.23 

175.67 

113.64 

4 29  17 

2982.61 

-25.21 

94.28 

66.16 

22  42  39 

4065.49 

-25.23 

175.67 

113.84 

4 29  17 

2982.61 

-25.21 

94.28 

66.16 

22  42  39 

4065.49 

-25.23 

175.67 

113.84 

4 29  17 

2982.61 

-25.21 

94.28 

atl 

66 

.46 

HCA 

246. 

,63 

SMA 

127.62 

ECC 

.18028 

INC 

3.5416 

ATP 

91 

.29 

tal 

152. 

,56 

TAP 

41.20 

RCA 

104.77 

APO 

150.86 

ETS 

554 

.60 

TAE 

129. 

,14 

ETE 

182.03 

TAC 

99.13 

ETC 

167.23 

VEL 

11. 

646 

PTH 

2 

.10 

VHP 

4.657 

OPA 

-4.96 

RAP 

6.45 

INJ 

RT 

ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

VI 

V2 


50.262 

34.800 


differential  CORRECTIONS 
TOE  2.5395  TRA  2.5490  TC3-2.9945  8AU  .7602 

ROE  .3365  RRA  .0371  RC3  .0698  FAU  .06619 

FOE  3.1727  FRA  3.9172  FC3-3.0186  BSP  19004 

BOE  2.5617  BRA  2.5493  0C3  2.9953  FSP  -2506 


258.95  62.89  23  50  25 

258.94  62.87  5 18  59 

258.95  62.89  23  50  25 

258.94  62.87  5 18  59 

258.95  62.89  23  50  25 

258.94  62.87  5 18  59 

NIO-CCURSE  EXECUTION  ACC\iRAC^ 

SCT  5940.5  SCR  450.7  S03 
RRT  .5868  RRF  .5696  RTF 
see  5957. 6 R23  -.0155  R13 
SCI  5946.4  SC2  364.6  THA 


3465.5 

2582.6 

3465.5 

2382.6 

3465.5 

2382.6 


-28.65 

-28.64 

-28.65 

-28.64 

-28,65 

-28.64 


J 2 LONG 
167.97 
86.58 
167.97 
86.58 
167.97 
86.58 


ORBIT  DETERMINATION  ACCURACY 


697.9 

ST 

3566.2 

SR 

442.9 

SS 

1646.2 

.9883 

CRT 

.9499 

CRS 

-.9247 

CST 

-.9973 

.9683 

LSA 

4036.6  MSA 

187.3 

SSA 

12.7 

2,56 

ELI 

3590.9 

El2 

137.5 

ALF 

6.74 

LAUNCH  DATE  DEC  16  1968 


FLICMT  TIME  200.00 


ARRIVAL  DATE  JUL  4 1969 


HELIOCENTRIC  CCNIC 


DISTANCE  554.364 


RL 

147.22 

LAL 

.00 

LOL 

84.11 

VL 

27.634 

CAL 

5.92 

ATL 

86.49 

HCA  251 .79 

SMA 

127.70 

ECC 

.16361 

INC 

3.5133 

VI 

30.262 

RP 

106.68 

LAP 

-3.34 

LOP 

335.87 

VP 

37.397 

CAP 

6.38 

ATP 

91.10 

tal 

151.77 

TAP 

43.56 

RCA 

104.22 

APO 

151.17 

V2 

34.605 

RC 

124.766 

CL 

22.20 

CP 

-3.65 

tal 

47.57 

ZAP 

150.77 

ETS 

354.54 

TAE 

128.13  ETE 

181 .69 

TAC 

100. io 

ETC 

167.27 

Clp- 

'150.96' 

PLANETOCENTRIC  CONIC 

C3 

19.881 

VHL 

4.459 

OLA 

35.99 

RAL 

30.10  RAO  6567.8 

vel 

1 1 .885 

PTH 

2.11 

VHP 

4.874 

OPA 

-4.32 

RAP 

7.32 

ECC 

1.3272 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.79 

22  51  37 

4066.25 

-24.65 

175.40 

260.94 

62.90 

23  59  23 

3466.3 

-28.07 

167.75 

113.21 

4 3]  24 

3003.70 

-24.64 

95.64 

260.93 

62.89 

5 21  28 

2403.7 

-28.06 

87.99 

66.79 

22  51  37 

4066.25 

-24.65 

175.40 

260.94 

62.90 

23  59  23 

3466.3 

-28.07 

167.75 

113.21 

4 31  24 

3003.70 

-24.64 

93.64 

260.93 

62.89 

5 21  28 

2403,7 

-28.06 

87.99 

66.79 

22  51  37 

4066.25 

-24.65 

175.40 

260.94 

62.90 

23  59  23 

3466.3 

-28.07 

167.75 

113.21 

4 31  24 

3003.70 

-24.64 

95.64 

260.93 

62.09 

5 21  28 

2403.7 

-28.06 

87.99 

differential  CORRECTIONS 
TOE  2.5868  TRA  2.7382  TC3-2.9246  |A0  .7776 

ROE  .3445  RRA  .0332  RC3  .0740  FAU  .05973 

FOE  2.9218  FRA  3,7805  FC3-2.6009  BSP  19481 

BOE  2.6097  0RA  2.7384  6C3  2.9256  FSP  -2318 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6063.4  SCR  450.7  5C3 
RRT  .5594  RRF  .5456  RTF 
see  6080.1  R23  -.0136  R13 
SCI  6068.7  SC2  373.2  THA 


ORBIT  DETERMINATION  ACCURACY 


643.8 

ST 

3571.8  SR 

443.0 

SS 

1753.9 

.9880 

CRT 

,9430  CRS 

-.9163 

CST 

-.9973 

.9880 

LSA 

3999.2  MSA 

190.9 

SSA 

12.9 

2.39 

ELI 

3596.2  El2 

146.4 

ALF 

6.68 

LAUNCH  DATE  DEC  16  1968 


Flight  time  202.00 


ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 


DISTANCE  560.279 


RL  147.22 

LAL  .00 

La  84.11 

VL  27.615 

CAL  6.22 

ATL  86.51 

HCa  254.96 

SMA 

127,57 

ECC  .18764 

INC  3.4S60 

VI  30.262 

RP  108.86 

lap  -3.37 

LOP  339.04 

VP  37.389 

GAP  6.80 

ATP  90.91 

tal  150.93 

TAP 

45.89 

RCA  103.63 

APO  151.51 

V2  34.811 

RC  127.128  CL  21.42 
PLANETOCENTRIC  CONIC 

CP  -3.42 

tal  46.43 

TAP  152.77 

ETS  354.47 

TAE  127.23 

ETE 

181 .41 

TAC  101 .19 

ETC  167.32 

ClP-152.97 

C3  20.890 

VHL  4^.571 

OLA  35T6T 

RAL  31.50 

RAO  6567.8 

VEL  11.920 

PTH  2^12 

VHP 

5.100 

OPA  -3.62 

RAP  8.30 

ECC  1 .34  38 

LNCH  ATMTH 

INCH  TI^ 

L-I  time 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67,45 

23  0 50 

4067.23 

-24.04 

175.14 

262.99 

62.90 

24 

8 37 

3467.2 

-27.47 

167.53 

112.55 

4 33  21 

3026.39 

-24.05 

97.11 

262.98 

62.89 

5 

23  47 

2426.4 

-27.46 

er.io 

“67,45 

23  0 50 

4067.23 

-24.04 

175.14 

262.99 

6?790 

24 

8 37 

3467.2 

-27.47 

167.55 

112.55 

4 33  21 

3026,39 

-24 .03 

97.11 

262.98 

62.89 

5 

23  47 

2426.4 

-27.46 

89.50 

67.45 

23  0 50 

4067.23 

-24.04 

175.14 

262.99 

62.90 

24 

8 57 

3467.2 

-27.47 

167.53 

112.55 

4 33  21 

3026.39 

-24.03 

9T.n 

262.98 

62.89 

5 23  47 

2426.4 

-27.46 

89.50 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  2.6336  TRA  2.9404  TC3-2.8323  BAU  .7913 
ROE  .3544  RRA  .0311  RC3  .0758  FAU  .05351 
FOE  2.7002  FRA  3.6615  FC3-2.2177  BSP  19842 
BOE  2.6574  BRA  2.9406  SC3  2.8333  FSP  -2136 

LAUNCH  DATE  DEC  16  1968 


SCT  6177.3  SCR  452.2  SC3 
RRT  .5387  RRF  .5247  RTF 
see  6193.8  R23  -.0111  R13 
SCI  6182.1  SC2  380.7  THA 

FLtCHT  TIME  204.00 


595.1 

ST 

3571.5 

SR 

444.5 

SS 

1668.2 

.9876 

CRT 

.9361 

CRS 

-.9081 

CST 

-.9973 

.9876 

LSA 

3962.1 

MSA 

194.9 

SSA 

13.1 

2.27 

ELI 

3595.7 

El2 

155.3 

ALF 

6.66 

arrival  date  JUL  8 1969 


HELIOCENTRIC  CCNIC 

RL  147.22  LAL  .00  LOL  84.11  VL  27.596 
RP  108.84  lap  -3.39  LOP  342.21  VP  37.381 
RC  129.481  CL  20.64  CP  -3.23  7Al  45.28 
PLANETOCENTRIC  CONIC 


distance  566.161 

CAL  6,55  A7L  86.54  HCA  258.12  SMA  127.44  ECC  .19176  INC  3.4594  Vi  30.262 

CAP  7.22  ATP  90.71  TAL  150.08  TAP  48.20  RCA  103.00  APO  151.88  V?  34.616 

TAP  154.65  ETS  354.39  TAE  126.42  ETC  161.16  TAC  102.40  ETC  167.36  CLP-154.64 


C3  22.026  VHL  4.693 

OLA  35,21 

RAL  32.90 

RAD  6567.9 

VEL  11.975 

PTH  2.15 

VHP  5.337 

OPA  -2.91 

RAP  9.39 

ECC  1.3625 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

68.13 

23  10  18 

4068.36 

-23.40 

174.87 

265.10 

62.90 

24  18  7 

3468.4 

-26,84 

167.31 

111.87 

4 35  4 

3050.77 

-23.59 

98.69 

265.09 

62.89 

5 25  55 

2450.8 

-26.83 

91  .13 

68.13 

23  10  18 

4068.36 

-23.40 

174.87 

265.10 

62.90 

24  18  7 

3468.4 

-26.84 

167.31 

111  .87 

4 35  4 

30W.77 

-23.59 

98.69 

265.09 

62.89 

5 25  55 

2450.8 

-26.83 

91 .13 

68.13 

23  10  18 

4068.36 

-23.40 

174.87 

265.10 

62.90 

24  18  7 

3468.4 

-26.84 

167.31 

111  .87 

4 35  4 

3050.77 

-23,39 

98.69 

265.09 

62.89 

5 25  55 

2450  .8 

-26.83 

91  .13 

differential 

CORRECTIONS 

MIO-COURSC  E«CUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.6741  TRA  3.1494  TC3-2-7331  BAU  .6051 
ROE  .3656  RRA  .0306  RC3  .0751  FAU  .04610 
FOE  2.4957  FRA  3.5488  FC3-1 .8904  BSP  20254 
BOE  2.6990  BRA  3.1495  BC5  2.7341  FSP  -1981 


SCT  6275.8  SCR  454,2  SC5  550.2 

RRT  .5252  RRF  .5107  RTF  .9872 

see  6292.2  R23  -.0091  R13  .9872 

SCI  6280.3  SC2  386.8  THA  2.18 


ST  3557.7  SR  446.6  SS  1565.3 
CRT  .9293  CRS  -.9000  CST  -.9973 
LSA  3915.4  MSA  199.1  5SA  13.1 
ELI  3561 .9  EL2  163.6  ALF  6.67 


568 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  • 


lUMCH  DATE  DEC  16  1968 

FLUNT  TIME  206.00 

ARRIVAL  DATE 

JUL 

10  1969 

heliocentric  conic 

RL  147.22  LAL  .00 

LOL  84.11 

VL  27.576 

DI8TANCE  572.008 

CAL  6.89  AIL  66.97  MCA  261.29 

8HA 

127.91 

ECC  .19626 

INC  9.4934 

VI 

30^262 

RF  109.82  LAF  -9.99 

LOR  945.98 

VF  97.979 

CAR  7.67 

AZR  90.92 

TAL  149.20 

TAF 

50.49 

RCA  102.92 

APO  192:29 

V2 

34.629 

RC  191.829  6L  19.66 

8F  -9.05 

ZAL  44,19 

ZAR  196.44 

ET8  994.29 

ZAC  125.68 

ETE 

180.99 

ZAC  109.70 

ETC  167.39 

CLP 

-196.62 

FLANETOCCNTRIC  CONIC 
C9  29.909  VML  4.827 

DLA  94.81 

RAL  94.90 

RAD  6967.9 

VEL  12.028 

FTM  2.19 

VHF 

9.966 

OFA  -2.17 

RAP  10.98 

ECC 

1.3635 

LNCH  AZMTH  LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  L0N6 

INJ  RT  A8C 

INJ  AZNTH 

INJ 

TINE 

PC  C8T  TIN 

INJ  2 LAT 

INJ 

2 LON  6 

69.85  29  20  2 

4069.56 

-22.73 

174.99 

267.27 

62.90 

24 

27  52 

3469.6 

-26.18 

167,06 

111.15  4 96  91 

9076.95 

-22.72 

100.98 

267.26 

62.69 

9 

27  48 

2476.9 

-26.16 

92.87 

69.85  29  20  2 

4069.56 

-22.79 

174.99 

267.27 

62.90 

24 

27  92 

9469.6 

-26.18 

187.08 

111.15  4 96  91 

9076.95 

-22.72 

100.96 

267.26 

62.69 

9 

27  48 

2476.9 

-26.16 

92.87 

69.65  29  20  2 

4069.56 

-22.79 

174.59 

267.27 

62.90 

24 

27  52 

3469.6 

-26.18 

167.08 

111.15  4 96  91 

9076.95 

-22.72 

100.96 

267.26 

62.89 

5 

27  48 

2476.9 

-26.16 

92.87 

DlFFCHCNTUL  COftRCCTlONt 
TDC  C.7IM  T1IA  9.970f  TCW.tftO  »AU  .tlM 

ROC  .97AC  WIA  .0917  RC9  .OTtT  FAU  .04910 

FDC  t.91Ct  FRA  9.4477  FC9-1.C01I  0$F  C04C9 

•OC  f.7944  MA  9.9704  0C9  C.fRtO  F$F  -IM* 


M1D-C0UR9C  CXCCUTION  ACCURACY 
KT  UiA.A  MR  4H.C  M 50R.4 

RRT  .9190  RRF  .9091  RTF  .9968 

960  §990.7  Rf9  -.0071  R19  .9868 

861  6989.7  868  991.7  THA  2.12 


ORBIT  DETERMINATION  ACCURACY 
8T  9596.6  8R  449.1  88  1908.4 

CRT  .9229  CRS  -.8922  C8T  -.•973 

L9A  3965.6  N8A  203.4  88A  13.1 

ELI  3560.9  EL2  172.2  ALF  6.70 


LAUNCH  DATE  DCC  16  1969 


FLX6MT  TIIC  209.00 


ARRIVAL  DATE  JUL  12  1969 


HELIOCENTRIC  CONIC 


D18TANCE  577.916 


RL  147.22 

LAL  .00 

LOL  64.11 

VL  27.556 

DAL  7.29 

A2L  66.96 

HCA 

264.46 

9MA 

127.17 

ECC  .20111 

INC  3.4078 

VI 

50 . 282 

RP  108.79 

LAP  -9.99 

LOR  946.96 

VR  97.966 

DAP  9.19 

AZR  90.99 

TAL 

146.92 

TAP 

92.76 

RCA  101.80 

APO  152.74 

V2 

34.833 

RC  134.199 

6L  19.07 

6R  -2.66 

ZAL  42.97 

ZAP  156.14 

CT9  994.19 

ZAC 

129.02 

ETE 

160.04 

ZAC  105.09 

ETC  167.42 

CLP 

-158.52 

FLANETOCCNTRIC  CONIC 

C3  24.799 

VHL  4.974 

OLA  94,99 

RAL  95.70 

RAO  6566.0 

VEL  12.069 

PTH 

2.16 

VHP 

9.648 

DPA  -1.42 

RAP  11.85 

ECC 

1.4071 

LNCH  AZNTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LOND 

INJ  RT  A6C 

INJ  AZNTH 

INJ  TINE 

PC  C5T  TIN 

INJ  2 LAT 

INJ 

2 LOND 

99.81 

29  90  9 

4070.75 

-tt.09 

174.90 

269.49 

62.69 

24 

37  94 

3470.8 

-25.48 

186.83 

110.99 

4 97  99 

9105.06 

-22.01 

102.20 

299.49 

92.66 

9 

29  24 

2509 . 1 

-25.47 

94.73 

89.81 

29  90  9 

4070.75 

-22.09 

174.90 

299.49 

62.69 

24 

37  54 

3470.8 

-25.48 

186.83 

110.99 

4 97  99 

9105.06 

-22.01 

m.20 

299.49 

62.96 

9 

29  24 

2509.1 

-25.47 

94.73 

89.81 

29  90  9 

4070.75 

-22.09 

174.90 

299.49 

62.69 

24 

37  54 

3470.8 

-25.48 

186.83 

MO. 99 

4 97  99 

9105.06 

-22.01 

102.20 

269.46 

62.69 

9 

29  £4 

2505.1 

-25,47 

84.73 

DIFFERENTIAL  CCRRCCT10N6 

MID-COURiC  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.7496 

TRA 

9.9042 

TC9-2.4980 

BAU  .8285 

8DT  8449.B  9DR 

4M.1  993 

472. 

9 

ST 

9909.4 

SR 

451.8 

88 

1437.0 

ROC  .9616 

RRA 

.0948 

RCS  .0990 

FAO  .03849 

RRT 

.9079  RRF 

.4992  RTF 

.9864 

CRT  .9157 

CRS 

-.8845 

C8T 

-.9974 

FOE  2.1466 

FRA 

9.9874 

FC9-1.9489 

•6R  20995 

8D0  8480.2  R23  - 

.0051  R13 

.9864 

LSA  3813.4 

MSA 

207.8 

SSA 

19.1 

BDE  2.7774 

BRA 

9.8044 

9C3  2.4990 

F9P  -1707 

SDl  8448.1  8D2 

995.3  THA 

2.08 

ELI  9599.8 

EL2 

180.2 

alf 

6.74 

LAUNCH  DATE  DCC  18  1M8 

FlIDHT  TIME  210.00 

ARRIVAL 

DATE 

JUL 

14  1989 

HCLtOCCNTRIC 

CONIC 

D15TANCE  583. 

581 

RL  147. It 

LAL 

.00 

LOL  84.11 

VL  27.535 

dal  7.88 

AZL  88.92 

HCA  267.83 

SNA 

127.03 

ECC 

.20835 

INC 

3.3825 

VI 

30.282 

RP  108.77 

LAP 

-9.38 

LOP  351.73 

VP  37.358 

DAP  i.DD 

AZP  90.14 

TAL  147.42 

TAP 

59 

.09 

RCA 

100.82 

APO 

193.24 

V2 

34.041 

RC  I9D.471 

DL 

18.28 

DP  -2,74 

ZAL  41.80 

ZAP  159.77 

ETS  353.89 

ZAE  124.41 

ETE 

180 

.71 

ZAC 

108.95 

ETC 

187.43 

CLP- 

159.99 

PLAMCTOCENTRIC  CONIC 

C3  28.955 

VML 

5.134 

DLA  39.87 

RAL  37.08 

RAD  8598. 1 

VEL  12.194 

PTH  2.18 

VHP 

8. 

118 

DPA 

- .85 

RAP 

13.20 

ECC 

1.4337 

LNCH  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LOND 

INJ  RT  ASC 

INJ  AZNTH 

INJ  TINE 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 L0N8 

70.41 

23 

40  22 

4071 .81 

-21.30 

173.88 

271.75 

82.89 

24 

48 

13 

3471.8 

- 

24 . 75 

188.58 

i09.S8 

4 

38  ^4 

3135.25 

-21.28 

104.15 

271.74 

82.88 

30 

39 

2999.9 

- 

24.74 

98.79 

70.41 

23 

40  2t 

4071 .81 

-21.30 

179.98 

271.75 

82.89 

24 

48 

19 

3471 .8 

- 

24.75 

188.58 

109.59 

4 

38  24 

9195.25 

-21.28 

104.15 

271.74 

82.88 

30 

39 

2999.3 

- 

24,74 

98.73 

110.00 

5 

10  2 

3038.75 

-24.08 

98.11 

279.29 

84.97 

0 

41 

2438.8 

- 

27.24 

90.98 

110.00 

4 

11  50 

3218.31 

-18.55 

109.92 

270.19 

80.76 

5 

27 

2818.9 

- 

22.90 

lot .79 

DIFFERENTIAL  C0RRECT10N8 


N1D-C0UR8E  k^CCuTXON  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE  2.7851 

TRA 

9.6516 

TC9-2.9665 

8AU 

.8941 

8DT  6514.2  SDR 

461.5  SD9  436.4 

ST 

3478.4 

SR 

494.0 

SS 

1370.7 

RDE  .4085 

RRA 

.0960 

RC9  .0644 

FAU 

.09425 

RRT  . 

5062  RRF 

.4662  RTF 

.9860 

CRT 

.9090 

CRS 

-.8770 

CST 

-.9974 

FOE  1.9975 

FRA 

9.2764 

FC9-1.1250 

BSR 

21280 

SDB  6590.5  R29  - 

.0033  R13 

.9880 

LSA 

3798.4 

NS  A 

212.4 

SSA 

13.1 

BDE  2.8148 

BRA 

9.6521 

BC9  2.9674 

FSP 

-1587 

SDl  6516.4  6D2 

397.7  THA 

2.06 

ELI 

3900.9 

EL2 

187.9 

alf 

6.79 

LAUNCH  DATE  DEC  1 

16  1666 

FlIDHT  tine  212.00 

ARRIVAL 

DATE 

JUL 

18  1969 

HELIOCENTRIC  CONIC 

DISTANCE  566. 

266 

RL  147.22 

LAL 

.00 

LOL  64.11 

VL 

27.514 

DAL 

6.09 

AZL  66.64 

HCA  270.60 

SNA  128 

.89 

ECC 

•21203 

INC 

3.3573 

VI 

30.262 

RP  108.74 

LAP 

-9.96 

LOR  954.61 

VR 

97.951 

DAP 

6.10 

AZP  66.65 

TAL  146.92 

TAP  57 

.32 

RCA 

99.99 

APO 

193.80 

V2 

34.850 

RC  138.775 

DL 

17.46 

DR  -2.81 

ZAL 

40.85 

ZAP 

161.99 

ETS  959.76 

ZAE  123.69 

ETE  180 

1.61 

ZAC 

108.08 

ETC 

167.49 

CLP 

-161 .91 

FLANETOCCNTRIC  CONIC 

C9  28.178 

VML 

5.906 

OLA  99.59 

RAL 

38.45 

RAD 

6566.1 

VEL  12.226 

PTM  2.20 

VHP  8. 

407 

DPA 

.15 

RAP 

14.61 

ECC 

1 .4637 

LNCH  AZNTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ 

LOND 

INJ  RT  ASC 

INJ  AZNTH 

IHJ  TINE 

PC 

CST  TIN 

INJ 

2 LAT 

INJ 

2 LOHC 

71 .24 

23 

50  56 

4072.71 

- 

£0.59 

179.89 

274.06 

62.66 

24  58 

91 

3472.7 

- 

24.00 

166.25 

108.78 

96  44 

9167.56 

- 

20.52 

108.25 

274.06 

62.66 

5 31 

92 

2987.8 

- 

23.98 

98.07 

71  .24 

29 

50  56 

4072.71 

- 

20.59 

179.89 

274.06 

62.66 

24  58 

91 

5472.7 

- 

24.00 

186.25 

108.78 

96  44 

9167.56 

- 

20.52 

106.25 

274.06 

62.66 

9 31 

32 

2987.8 

- 

29.98 

90.87 

110.00 

96  55 

2666.46 

25.48 

84.65 

276.60 

68.56 

8 28 

44 

2389.5 

- 

28.43 

87.03 

110.00 

55  54 

9266.79 

- 

15.74 

119.66 

271.26 

96.26 

4 90 

93 

2898.8 

- 

19.70 

1 08 . 78 

DIFFERENTIAL  CORRECTIONS 

MID-COURIE  EXECUTION  ACCURACY 

ORBIT  DETERNINAT I OH  ACCURACY 

TOC  2.6292 

TRA 

4.1160 

TC9-2.2295 

BAU 

.8379 

6DT  6576.6  6DR 

469.7  SD3  407.8 

ST 

3442.9 

SR 

498.0 

SS 

1311.1 

ROC  .4222 

RRA 

.0459 

RC9  .0599 

FAU 

.09018 

RRT  . 

5066  RRF 

.5029  RTF 

.9898 

CRT 

.9024 

CRS 

-.8899 

CST 

-.9975 

FOE  1.6656 

FRA 

9.2072 

FC9  -.6275 

B8R 

21457 

SDB  656B.1  R29  - 

.0014  R13 

.9898 

LSA 

3709.9 

NSA 

218.7 

SSA 

13.0 

BDE  2.6548 

BRA 

4.1169 

8C9  2.2249 

FSP 

-1470 

SDl  6564.0  SDB 

368.9  THA 

2.08 

Eli 

3467.1 

EL2 

199.1 

ALF 

6.84 

589 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69 


UAUMCH  DATE  DEC  1«  !••• 


HCLIOCEMTRIC  COMIC 


FLUHT  TIME  EM. 00 
01  STANCE 


RL  147.22 

LAL 

.00 

LOL  64.11 

VL  27.495 

SAL  6.99 

AZL  66.67 

HCA 

279.96 

SMA 

126.75 

RP  109.71 

LAP 

-9.32 

LOP  996.09 

VP  97.944 

SAP  6.62 

AZP  66.77 

TAL 

149.61 

TAP 

59.56 

RC  141.097  SL  16.70 

PLANETOCENTRIC  CONIC 

SP  -2.90 

ZAL  99.90 

ZAP  162.69 

CT6  999.92 

ZAC 

129.94 

ETE 

160.54 

C9  90.291 

VHL 

9.496 

OLA  99.09 

RAL  99.91 

RAD  6966.2 

VEL  12.919 

PTH 

2.22 

VHP 

6.711 

LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

iNJ  LONS 

INJ  RT  ASC 

IMJ  AZMTH 

INJ  TIME 

72.19 

0 

9 91 

4079.19 

-19.79 

179.29 

276.42 

62.69 

1 

19  44 

107.67 

4 

96  94 

9202.92 

-19.72 

106.90 

276.41 

•2.66 

5 

91  56 

72.19 

0 

9 91 

4073.19 

-19.79 

179.29 

276.42 

•2.66 

1 

19  44 

107.67 

4 

96  94 

3202.32 

-19.72 

106.90 

276.41 

62.66 

5 

91  56 

110.00 

9 

97  16 

2960.99 

-26.24 

99.06 

279.70 

67.26 

6 

46  97 

110.00 

9 

46  19 

3362.92 

-19.47 

117.29 

272.74 

96.26 

4 

42  22 

ARRIVAL  DATE  JUL  IS  ISS# 


ECC  .ElSii  IMC  S.5SE0  Vi  30.ZSE 
RCA  SS.iO  APO  154.40  VE  34.S60 
ZAC  10S.S7  ETC  1S7.4E  CLP-1S3.01 


DPA  .92  RAP 
PO  C8T  TIM  INJ 


IS. OS  ECC  1.4975 
2 LAT  INJ  2 tOMC 


5473.2 

2502.5 

3479.2 

2502.3 

2350.5 
2762. 9 


-23.21 

-23.19 

-23,21 

-23.19 

-29.06 

-17.97 


U9.90 
101.17 
165.90 
101 .17 
65.04 
110.93 


DIPFERENTlAt  CORRECTIONS 
TOC  2.6974  TRA  4.3969  TC9-2.0901 
RDE  .4394  RRA  .0991  RC9  .0937 
FOE  1.7436  FRA  3.1430  FC3  -.7619 
BOC  2.6909  BRA  4.9979  9C9  2.0606 

launch  date  DEC  16  1966 

HELIOCENTRIC  CONIC 


RL 

147.22 

LAL 

.00  LOL 

94.11 

VL 

RP 

106.66 

LAP 

-9.26  LOP 

1.27 

VP 

RC 

149.944 

SL 

19.92  SP 

-2.99 

ZAL 

PLANETOCENTRIC  CONIC 

C9 

92.994 

VHL 

9.709  OLA 

92.69 

RAL 

BAU  .6410 
FAU  .02699 
BSP  2171S 

FSP  -1370 


27.471 

57.936 


6At 

SAP 


MID-COURSE  EXECUTION  ACCURACY 
SST  6693.9  S6R  469.9  SS3  379.4 

RRT  .9140  RRF  .5069  RTF  .9699 

SSB  6649.6  R29  .0002  R13  .9699 

SSI  6637.6  SS2  396.9  THA  2.07 

FLISNT  TIME  216.00 

DISTANCE  600.966 
9.04  AZL  66.69  HCA  277.19  SMA  1 
10.16  A2P  69.99  TAL  144,70  TAP 


ORBIT  DETERMINATION  ACCURACY 


36.36 


lnch  azmth 

79.07 
106.93 

73.07 
106.93 
110.00 
110.00 

OXFFERCNTIAL  CORRECTIONS 
TOC  2,6917  TRA  4.6939  TC3-1.9332 
ROC  .4992  RRA  .0629  RC3  .0479 
FOE  1.6339  FilA  3.0669  PC3  -.6192 
eOC  2.9279  6RA  4.6949  6C3  1.9396 


41.19  RAO  6966.3  VCL  12.407  PTH  2.24  VHP 


LNCH  TIME 

L-X  TIME 

INJ  LAT 

IMJ  LONS 

XNJ  RT  AK 

INJ  AZMTH 

0 17  11 

4073 . 14 

-16.91 

172.76 

276.60 

62.90 

4 37  90 

3236.60 

-16.60 

110.62 

276. M 

62.99 

0 17  11 

4073 . 14 

-16.61 

172.76 

276.60 

62.90 

4 97  90 

3239.60 

-16.60 

110.92 

276.60 

62.69 

6 14  99 

2940.91 

-26.76 

61.74 

262.70 

•7.89 

9 96  16 

3420.23 

-11.40 

120.40 

274.36 

97.99 

7,039 
XNJ  TIME 
1 25  4 

91  49 
29  4 

91  49 
3 94 
96  16 


6AU  .6416 
FAU  .02929 
66P  21994 

F6P  -1277 


LAUNCH  DATE  DEC  16  1966 

HELIOCENTRIC  CONK 
RL  147,22  UAL  .00  LOC 

RP  106.69  LAP  -9,29  LOP 

RC  149.>p6  SW  15,14  6P 

planetocentric  conic 
C3  35.166  VHL  5.992  OLA 

LNCH  AZMTH  LNCM  TIME 


MID-C0UR6C  EXECUTION  ACCURACY 
SST  6660.0  6SR  466.4  SS9  359.9 

RRT  .9216  RRF  .9172  RTF  .9691 

6S6  6696.9  R29  .0016  R19  .9891 

3S1  6664.9  SS2  997.6  THA  2.09 

FLUHT  TINE  216.00 
DISTANCE  606.104 

9.97  AZL  96.72  HCA  260.39  SNA  12S.46 
10.74  AZP  S9.41  TAL  143.79  TAP  S4.12 
97.14  ZAP  1S9.70  ETS  992.76  ZAE  122.43  ETC  160.45 

92.16  RAL  42.49  RAD  6966.4  VCL  12.912  PTH 


64.11 

4.45 

-2-90 


VL 

VP 

zal 


27.450  SAL 
97.992  SAP 


74.07 
105.69 
74.07 
105.93 
110. OD 
110.00 


0 29  0 

4 96  29 
0 29  0 

4 36  29 
6 90  51 
9 99  42 

oiffcrential  corrections 

TOC  2.6272  TRA  5.0109  TC9-1.7626 
ROC  .4726  RRA  .0749  RC9  .0423 
FOE  1,9343  FRA  9.0969  FC9  -.4990 
BOE  2.9691  BRA  9.0110  BC9  1.7639 

LAUNCH  DATE  DEC  16  1966 

HELIOCENTRIC  CONIC 


L-I  TIME 

IMJ  LAT 

IMJ  LONS 

INJ  RT  A6C 

INJ  AZNTH 

4072.14 

-16.06 

172.24 

261.29 

92.92 

9279.99 

-16.04 

119.99 

261.22 

62.91 

4072.14 

-16. 0< 

172.24 

261.29 

62.92 

9279.99 

-16.04 

119.99 

261.22 

62.91 

2929.94 

-27.19 

90.76 

269.67 

66.96 

3474.09 

-9.42 

129.91 

276.09 

96.69 

2.27  VHP 
INJ 
1 
9 


7.974 
TIME 
96  52 
31  2 

1 36  52 
5 91  2 

7 19  37 
4 91  36 


RL 

147.22 

LAL 

.00 

LOL 

94.11 

VL 

RP 

106.61 

LAP 

-9.16 

LOP 

7.64 

VP 

RC 

147.697 

SL 

14.96 

SP 

-6.21 

ZAL 

PLANETOCENTRIC  CONIC 

C9 

96.161 

VHL 

6.179 

OLA 

91.66 

RAL 

6AU  .9999 
FAU  .02012 
6SP  22162 
FSP  -1192 


27.429 

97.926 


6ST  6716.9  6SR 
RRT  .9916  RRF 
SSB  6799.9  R29 
SSI  S729.9  SSf 


467.0  SS9 
.96S0  RTF 
.002S  R13 
399.2  THA 


929.7 

.9949 

.9849 

2.12 


FLIGHT  TIME  220.00 


SAL 

SAP 


distance  S11T9S2 

10.19  AZL  SS.79  HCA  2S9.91  SMA  126.32 
11.99  AZP  S9.24  TAL  142.90  TAP  S6.41 


99.14  ZAP  1S7.0S  ETS  992.22  ZAC  122.01  ETC  190.40 


lnch  azmth  LNCH  TIME 


79.19  0 41  IS 

104.99  4 94  10 

79.19  0 41  16 

104.69  4 94  10 

110.00  6 49  96 

110.00  9 26  1 

DIFFERENTIAL  CORRECTIONS 
TOC  2.6662  TRA  9.9926  TC9-l.ifT4 
roe  .490#  RRA  .0676  RC9  .0971 
FOE  1,4476  FRA  2.6966  FC9  -.9672 
BOE  9.0064  6RA  9.9997  6C9  1.6279 


L-!  TIME 

4070.06 

9929.17 

4070.06 

9929.17 

2619.96 

9929.66 


49.70 
INJ  LAT 
-17.17 
-17.16 
-17.17 
-17.16 
-27.99 
-7.46 

6AU  .6909 
FAU  .01706 
66P  22246 

FSP  -1107 


RAO  6966.5  VEL  12.631  PTH  2.29  VHP 
IMJ  LONS  IMJ  RT  ASC  INJ  AZMtM  INJ 


171.92  299.67  62.99 

116.99  263.67  62.94 

171.62  263.67  62.99 

116.39  263.67  62.94 

90.06  266.62  66.70 

126,07  277.60  96.99 

MID-COURSE  EXECUTION  ACCURACY 
SST  9794.1  SGR  467.1  SS3  906.1 
RRT  .9.444  RftP  .9412  RTF  ,9647 
SSB  S772.2  R29  .0099  R19  .9847 

SSI  6790. 9 SSB  991.9  THA  2.16 


7.737 
TIME 
1 49  6 

9 29  93 
1 49  6 

5 29  99 
7 34  13 
4 27  47 


ST  9400.9 

SR 

497.2 

ss 

1254.0 

CRT  .0997 

CRS 

-.6626 

C8T 

-.9979 

LSA  9S4S.2 

MSA 

220.9 

9SA 

12.9 

ELI  3425.0 

EL2 

201  .9 

ALF 

6.89 

ARRIVAL 

DATE 

JUL 

20  1969 

ECC  .22465 

INC 

9.3065 

VI 

90.262 

RCA  98.14 

APO 

155.07 

V2 

94.870 

ZAC  111.91 

ETC 

167.96 

CLP 

-164.47 

OPA  1 , 72 

RAP 

17.61 

ECC 

1.9950 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 L0N6 

9479.1 

- 

22.99 

165.90 

2699. • 

- 

22.96 

109.69 

5475.1 

- 

22.39 

169.90 

2639. • 

- 

22.98 

109.69 

2940.5 

- 

29.91 

89.69 

2620.2 

- 

19.60 

119.81 

ORBIT  DETERMINATION  ACCURACY 

ST  9955.0 

SR 

457.7 

SS 

1201.9 

CRT  .6690 

CRS 

-.9959 

CST 

-.9976 

LSA  9565.6 

MSA 

224.9 

SSA 

12.7 

ELI  5379. « 

El2 

206.1 

ALF 

6.94 

ARR 

1 VAL 

DATE 

JUL 

22  1969 

ECC  .29209 

INC 

9.2607 

VI 

90.262 

RCA  97.11 

APO 

199.81 

V2 

54.880 

ZAC  112.99 

ETC 

167.93 

CLP 

-165.88 

DPA  2.59 

RAP 

19.18 

ECC 

1.9791 

PO  CST  TIN 

INJ 

2 LAT 

XNJ 

2 L0N9 

9472.1 

- 

21.54 

169.01 

2679.9 

- 

21.99 

106.29 

9472.1 

- 

21.94 

169.01 

2679.9 

- 

21.99 

106.29 

2925.9 

- 

29.82 

62.61 

2974 . 1 

- 

15.70 

116.82 

ORBIT  DETERNINATION  ACCURACY 

ST  3907.4 

SR 

457.2 

SS 

1159.5 

CRT  .6623 

CRS 

'-•A92 

CST 

- .9977 

LSA  9525.1 

NSA 

228.4 

SSA 

12.5 

ELI  3392.0 

EL2 

219.6 

ALF 

6.98 

ARRIVAL  DATE 

JUL 

24  1969 

ECC  .23998 

INC 

9.2543 

VI 

90.262 

RCA  96.00 

APO 

196.69 

V2 

94 . 89 1 

ZAC  114.71 

ETC 

167.25 

CLP 

-167.26 

OPA  9 . 34 

RAP 

20.79 

ECC 

1.6264 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 L0N9 

9470.1 

-20.66 

164.42 

2729.2 

-20.65 

109.16 

9470.1 

-20.66 

164.42 

2729.2 

-20.69 

109.16 

2919.4 

-90.09 

81 .86 

2929.9 

-11.89 

119.60 

ORBIT  determination  ACCURACY 

ST  9262.0 

SR 

495.6 

SS 

1111  .3 

CRT  .9796  CR9  -.6429  CST  -.9979 
USA  9466.4  MSA  291.9  9SA  12.3 
ELI  3266.5  El2  216.4  ALF  T':oi 


990 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  DATE  OEC  17  196a  FLIGHT  TIME  70.00  ARRIVAL  CATE  FE8  ?5  1969 

HELIOCENTRIC  CONIC  DISTANCE  137.036 

RL  147.21  LAL  .00  LOL  89,12  VL  17.696  CAL  20-31  A7L  66.12  HCA  44.41  SMA  69.50  ECC  .69725  INC  3.6601  VI  30.265 

RP  107.46  LAP  2.71  LOP  129.47  VP  31.414  CAP  -42.97  A7P  67.23  TAL  170.45  TAP  214.66  RCA  27.10  APO  151.91  V2  35.259 

RC  71.326  CL  4.35  CP  -66  7AL  64.66  ZAP  29-64  ETS  160-76  7AE  139.61  ETE  169.57  7AC  74-29  ETC  164.99  ClP  29.63 

PLANCTOCENTRIC  CONIC 

C3  224.546  VHL  14.965  DLA  11.96  RAl  17.09  RAO  6571  .3  VEL  16.597  PTM  3.05  VHP  24.676  OPA  -10.55  RAP  341  .95  ECC  4.6955 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 14  19 

3131.16 

-26.93 

105.86 

263.44 

60.69 

6 6 30 

2531  .2 

-27.91 

97,35 

90.00 

20  17  6 

5013.90 

23.01 

220.52 

272.26 

73.02 

21  40  40 

4413.9 

20.47 

212.77 

100.00 

6 41  45 

2849.17 

-26.63 

65.44 

263.74 

61.01 

7 29  14 

2249.2 

-29.57 

76.77 

100.00 

21  32  21 

4771,12 

24.65 

202.11 

271.70 

72.54 

22  51  52 

4171  .1 

22.03 

194.30 

110.00 

6 3 45 

2592.55 

-33.16 

66.76 

264.57 

61.26 

6 46  56 

1992.6 

-34.03 

57,65 

110.00 

22  26  50 

4600.50 

29.04 

167.56 

270.09 

71.11 

23  43  30 

4000.5 

26.16 

179.54 

DIFFERENTIAL  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7132 

TRA-1.6094  TC3 

-.1133 

BAU 

.3436 

SCT 

630.6 

SCR 

446.5 

SC3 

26.6 

ST 

345.7 

SR 

409.6 

55 

336.4 

ROE- 

1 .0621 

RRA  .4707  RC3 

-.0165 

FAU 

.01263 

RRT 

-.0070 

RRF 

.0037 

RTF 

-.6347 

CRT 

.6992 

CRS 

.7679 

CST 

.9695 

FOE 

.3564 

FRA  .6772  FC3 

-.0467  BSP 

2232 

SCO 

944.0 

R29 

.0026  R13 

.6347 

LSA 

591.5 

MSA 

224.7 

SSA 

13.8 

BOE 

1 .2793 

BRA  1 .6697  BC3 

.1145 

FSP 

-61 

SCI 

630.6 

SC2 

446.5 

THA 

179.69 

ELI 

495.7 

EL2 

204.3 

ALF 

51  .67 

LAUNCH  DATE  OEC  17  1966  FLIGHT  TIME  72.00  ARRIVAL  DATE  FEB  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  142.902 

RL  147.21  LAL  .00  LOL  65.12  VL  16.597  CAL  19.43  47L  66.16  HCA  47.66  SNA  91.07  ECC  .66973  INC  3.6237  VI  30.265 

RP  107.46  LAP  2.63  LOP  132.72  VP  31.619  CAP  -40.96  47P  67.42  TAL  169.65  TAP  217.31  RCA  30.06  APO  152.07  V2  35.259 

RC  69.241  CL  4.69  CP  .70  7AL  €3.70  7AP  26.31  ETS  160.99  7AE  140.20  ETE  190.12  7AC  73.94  ETC  165.19  ClP  26.30 

PLANE  TOCENTRIC  CONIC 

C3  204.446  VHL  14.296  OLA  12.74  RAL  16.09  RAO  6571 .1  VEL  16.049  PTH  3.01  VHP  23.706  OPA  -9.69  RAP  343.56  ECC  4.3647 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTK 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 11  43 

3143.45 

-26.79 

106.73 

263.71 

60.47 

6 4 6 

2543.4 

-27.63 

96.24 

90.00 

20  27  36 

4973.75 

22.19 

217.66 

272.06 

71,94 

21  50  32 

4373.6 

19.51 

210.21 

100.00 

6 39  36 

2659.90 

-26.51 

66.22 

264.04 

60.61 

7 27  16 

2259.9 

-29.51 

77.56 

100.00 

21  A2  24 

4732.53 

23.64 

199.53 

271 .46 

71.41 

23  1 17 

4132.5 

21.06 

191 ,82 

110.00 

6 2 42 

2599.99 

-33.11 

67. 3S 

264.90 

60.95 

6 46  2 

2000.0 

-34.00 

56.23 

110.00 

22  35  50 

4565.22 

26.23 

165.12 

269.77 

69.66 

23  51  55 

3965.2 

25.23 

177.24 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7142 

TRA-1 . 

.6177 

TC3 

-.1203 

BAU 

.3325 

SCT 

670. 5 

SCR 

453.3 

SC3 

31.1 

ST 

363.6 

SR 

414.6 

SS 

352.1 

ROE- 

1.0255 

RRA 

.4460 

RC3 

-.0164 

FAU 

,01273 

RRT 

-.0044 

RRF 

.0014 

RTF 

-.6539 

CRT 

.6962 

CRS 

.7869 

CST 

.9692 

FOE 

.3705 

FRA 

.7019 

FC3 

-.0541 

BSP 

2354 

SGB 

961.5 

R23 

.0026 

R13 

.6539 

LSA 

612.0 

MSA 

230.9 

SSA 

14,0 

BOE 

1 .2497 

BRA  1, 

.6721 

8C3 

.1217 

FSP 

-67 

SCI 

670.5 

SC2 

453.3 

THA 

179.62 

Eli 

509.1 

EL2 

212.0 

alf 

50.54 

LAUNCH 

DATE 

OEC  17 

1966 

flight 

TIME 

74.00 

arrival 

DATE 

MAR 

1 1969 

HELIOCENTRIC  CONIC  DISTANCE  146.666 

RL  147.21  LAL  .00  La  65.12  VL  19.253  CAL  16.59  A7L  66.23  HCA  5D.91  SMA  92.65  ECC  .64271  INC  3.7729  VJ  30.265 

RP  107.46  LAP  2.93  LOP  135.97  VP  32.206  CAP  -39.09  A7P  67.62  TAL  166.66  TAP  219.76  RCA  33.10  APO  152.20  V2  35.256 

RC  67.164  CL  5.05  CP  .73  7AL  62.56  7AP  26.80  ETS  161.23  7AE  140.70  ETE  190.72  ZAC  77.62  ETC  165.36  CtP  26.79 

PLANCTOCENTRIC  CONIC 

C3  166.244  VHL  13.647  OLA  13.50  RAL  19.03  RAO  6571  .0  VEL  17.536  PTH  2.97  VHP  22.775  DPA  -9.21  RAP  345.16  ECC  4.0651 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

5 6 54 

3154.93 

-26.66 

107.57 

263.67 

$0,08 

6 

1 

28 

2554.9 

- 

27.76 

99.07 

90.00 

20  37  59 

4933.02 

21.30 

215.20 

271 .64 

70,89 

22 

0 

12 

4333.0 

16.50 

207.65 

100.00 

6 37  16 

2669.79 

-26.40 

66.93 

264.21 

80.25 

7 

25 

6 

2269,8 

- 

29.45 

76.29 

100.00 

21  52  15 

4693.39 

22.97 

196.95 

271.21 

70,52 

25 

10 

28 

4095,4 

20.06 

169.35 

J 10.00 

6 1 27 

2606.52 

-33.03 

67.65 

265.11 

80,67 

8 

44 

53 

2006.5 

- 

33.97 

56.73 

110.00 

22  44  36 

4529.42 

27.37 

162.70 

269.39 

68,67 

24 

0 

6 

3929.4 

24.22 

174  .94 

DIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.7154 

TRA-1 .6254 

TC3  -.1272  BAU  .3207 

SCT 

912.0  SCR 

457.4  SG3 

33.6 

ST  362.4 

SR 

416.6 

SS 

366.2 

ROE  -.9669 

RRA  .4253 

RC3  -.0205 

FAU  .01296 

RRT 

-.0013  RRF  - 

,0014  RTF  - 

.6725 

CRT  .6974 

CRS 

.7900 

CST 

.9669 

FOE  .3649 

FRA  ,7269 

FC3  -.0602 

BSP  2464 

see 

1020.3  R23 

.0026  R13 

.6725 

LSA  633.2 

MSA 

236.7 

SSA 

14,2 

BOE  1 .2206 

BRA  1.6743 

BC3  .1266 

FSP  -73 

SGI 

912.0  SG2 

457.4  THA  179.95 

ELI  522.9 

EL2 

219.5 

ALF 

46.72 

launch  DATE  OEC  17  1966 

FLIGHT  TIME 

76.00 

arrival  date 

MAR 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  154.920 

RL  147,21 

LAL  ,00 

La  65.12 

VL  19.667 

GAL  17.77  A7L  66.27  HCA  54.16 

SMA 

94,23 

ECC  .61629 

INC 

3.7266 

VI 

30.265 

RP  107.46 

LAP  3.02 

LOP  139.22 

VP  32.575 

GAP  -37.30  ATP  67.62 

TAL  168,06 

TAP 

222,24 

RCA  36.16 

APO 

152.31 

V2 

35.257 

RC  65.1 59 

CL  5.42 

CP  .75 

2AL  61.52 

TAP  25.31  ETS  161.46 

7A£  141.32  ETE 

191.35 

7AC  79.32 

ETC 

165.55 

CLP 

25.30 

planetocentric  conic 

C3  169.742 

VHL  13.029 

OLA  14.24 

RAL  19.92 

RAO  6570.6  VEL  17.061 

PTH  2.93 

VHP 

21 .675 

OPA  -6.52 

RAP 

346.61 

ECC 

3,7935 

LNCH  A7HTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 5 50 

3165.64 

-26.53 

106.32 

285,90 

79.72 

5 

56 

35 

2565.6 

'27.66 

99.65 

90.00 

20  43  8 

4691 .65 

20.36 

212.54 

271.55 

69.66 

22 

9 

39 

4291 .6 

17.43 

205.06 

100,00 

6 34  45 

2676.65 

-26.29 

67.59 

264.26 

79.93 

7 

22 

44 

2276.9 

29.39 

76.95 

100,00 

22  1 53 

4653.67 

22.03 

194.37 

270.66 

69.27 

23 

19  27 

4053.7 

19.02 

166.66 

110,00 

7 59  59 

2612.17 

-32.97 

66.26 

265.20 

60.42 

8 

43 

31 

2012,2 

-33.94 

59.17 

110,00 

22  53  9 

4493.12 

26.45 

160.26 

266.96 

67.51 

24 

8 

2 

3693.1 

23.17 

172.65 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.7154 

TRA-1. 6306 

TC3  -.1336 

BAU  .3075 

SGT 

954.0  SCR 

460.9  SC3 

36.5 

ST  401.5 

SR 

422.5 

SS 

364.6 

ROE  -.9525 

RRA  .4027 

RC3  -.0226 

FAU  .01316 

RRT 

.0017  RRT  - 

,0045  RTF  - 

.6905 

CRT  .6966 

CRS 

.7911 

CST 

-9665 

FOE  .3997 

FRA  .7522 

FC3  -.0671 

BSP  2654 

see 

1059.5  R23  - 

.0030  R13  - 

.6905 

LSA  654.6 

MSA 

242.1 

SSA 

14.4 

BOE  1.1913 

BRA  1.6746 

BC3  .1355 

FSP  -61 

SCI 

954.0  SC2 

460.9  THA 

.06 

ELI  536.9 

EL2 

226,7 

alf 

47.09 

591 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


launch  date  dec  J7  196S 


Flight  time  76.00 


arrival  date  mar  5 1969 


HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

La 

RP 

107.49 

LAP 

3.10 

LOP 

RC 

63.173 

CL. 

5.79 

GP 

PLANETOCENTRIC  CONIC 

C3 

154.767 

VHL 

12.441 

DLA 

.76 


distance  161.059 

VL  20.441  CAL  17.00  A7L  06.32  MCA  57.40  SNA  95.61  ECC  .59053  INC  3.6639  VI  30.265 

VP  32.925  GAP  -35.60  A7P  66.01  TAl  167.33  TAP  224.73  PCA  39.23  APO  152.36  vg  35.25^ 

7Al  60.52  74P  23.64  ETS  161.76  7AE  142.04  ETE  192.03  7AC  61.03  ETC  165.72  ClP  23.63 

RAL  20.75  RAO  6570.7  VEL  16.616  PTH  2.69  VHP  21 .006  OPA  -7.60  RAP  346.45  ECC  3.5471 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

2 

31 

3175.63 

-26.41 

109.03 

90.00 

20 

56 

6 

4649.62 

19.35 

209.67 

100.00 

6 

31 

56 

2667.14 

-26.19 

66.16 

100.00 

22 

n 

20 

4613.34 

21 .04 

191.79 

no.oo 

7 

56 

19 

2616.96 

-32.92 

66.64 

no.oo 

23 

1 

26 

4456.20 

25.47 

177.66 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


263.62 
271 .20 
264.19 
270.49 
265.17 
266.46 


79.39  5 55  27 

66.91  22  16  55 


79.63 

66.26 

SO.Zl 

66.39 


7 20  6 

23  26  13 
6 41  56 

24  15  44 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7155  TRA-1.6351  TC3  -.1397  0AU  .2937 

ROE  -.9163  RRA  .3602  RC3  -.0253  FAU  .01340 

FOE  .4150  FRA  .7779  FC3  - .0750  BSP  2642 

BOE  1.1625  BRA  1.6741  8C3  .1419  FSP  -69 

LAUNCH  DATE  DEC  1 7 1966 


MIP-COURSC  EXECUTION  ACCURACY 


PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

2575.6  -27.61  100.57 

4249.6  16.31  202.51 

2207.1  -29.34  79.56 

4013.3  17.90  164,40 

2017.0  -33.92  59.54 

3656.3  22.05  170.37 

ORBIT  OE termination  ACCURACY 


heliocentric  CONIC 


RL 

147,21 

LAL 

.00 

RP 

107.50 

LAP 

3.16 

RC 

61 .231 

Cl 

6.19 

PLANETOCENTRIC  CONIC 

C3 

141.169 

VHL 

n .661 

.00  LOL  65.12  VL 
145.72  VP 
.61  2AL 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100,00 

HX3.00 

110.00 

llO.OO 


4 56  56  3164.95 

21  7 54  4606.69 

6 26  56  2694.70 

22  20  35  4572.37 

7 56  26  2620.93 

4416.91 


23  9 34 

differential  CORRECTIONS 
TOE  -.7163  TRA-1.6410  TC3  -.1461 

ROE  -.6602  RRA  .3579  RC3  -.0260 

FOE  .4312  fra  .6044  FC3  -.0637 

BOE  1.1361  BRA  1.6755  BC3  .1466 


RAL  21.53 
INJ  LAT 
-26.29 
16.26 
-26.10 
19.96 
-32.67 
24.42 

6AU  .2606 
FAU  .01365 
BSP  2973 
FSP  -90 


SGT  997.4  SCR  463.6 

SG3 

39.5 

ST 

421  .4 

SR 

425.5 

SS 

401  .5 

RRT  .0051  RRF  -.0060  RTF 

.7079 

CRT 

.6960 

CRS 

.7925 

CST 

.9662 

see  1099.9  R23  -.0034 

R13 

.7079 

LSA 

€77.2 

MSA 

247.1 

SSA 

14,6 

SCI  997.4  SC2  463.6 

THA 

.17 

ELI 

551.5 

El2 

233.4 

alf 

45.40 

flight  time  60.00 

ARRIVAL 

DATE 

MAR 

7 1969 

DISTANCE  167.276 

GAL 

16.25  A7L  66.36  HCA 

60.65 

SMA  97.37 

ECC 

.56550 

INC 

3.6443 

VI 

30.265 

CAP  ‘ 

-33.96  ATP  66.21  TAL 

166.60 

tap  227.24 

RCA 

42.31 

APO 

152.43 

V2 

35.251 

TAP 

22.36  ETS  162.06  TAE 

142.69 

ETE  192.77 

TAC 

62.75 

ETC 

165.66 

CLP 

22.37 

RAO  6S70.5  veu  16.202  PTM 

2.64 

VHP  20.166 

OPA 

-7.06 

RAP 

350.10 

ECC 

3.3233 

INJ 

long  INJ  RT  ASC  iNJ 

atmth 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

109.69 

207.19 
66.72 

169.20 
66.94 

175.46 


79.06 


67.99  22  26  1 


79.36 


67.30  23  56  47 


263.62 
270.60 

264.00 
270.06 

265.01 
267.95 

MIO-COORSE  EXECUTION  ACCURACY 
SGT  1044.5  SCR  465.6  SC3  42.6 
ART  .0096  RRf  -.0122  RTF  -.7242 
SOB  1143.6  R23  -.0033  R13  -.7243 
SCI  1044.5  SC2  465.5  THA  .31 


5 52  1 


7 17  11 


60.04 

€5.31 


8 40  7 

24  23  13 


2565.0 

4206.9 
2294.7 
3972.4 

2020.9 

3616.9 


-27.53 

15.14 

-29-26 

16.74 

-33.69 

20.69 


101 .24 

199.92 
60.12 

161 .92 
59.65 

166.10 


ORBIT  determination  ACCURACY 
ST  443.4  SR  427.9  SS  419. 2 

CRT  .6966  CRS  .7941  CST  .9660 

LSA  701.4  MSA  251.5  SSA  14.6 

ELI  567.6' EL2  239.6  ALF  43.53 


launch  OA TE  DEC  17  1966 


Flight  time  sz.oo 


arrival  date  mar  9 1969 


HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

RP 

107.51 

LAP 

3.24 

RC 

59.338 

Gl 

6.59 

PLANETOCENTRIC  1 

CONIC 

distance  173.567 

.00  La  65.12  VL  21.479  CAL  15.53  A2L  66.39  HCA  63.90  SNA  96.91  ECC  .54125  INC  3.6070  vi 

140.96  VP  33.573  GAP  -32.43  A7P  66.41  TAL  165.69  TAP  229.76  RCA  45.36  APO  152.45  vg 

.64  7AL  50.69  7AP  gO. 94  ETS  162.40  7AE  U3.66  ETE  193.57  7AC 


30.265 
35.248 

84.49  ETC  166.00  CLP  20.92 


90.00  4 55 

90.00  21  17 

100.00  6 25 

100-00  22  29 

no. 00  7 54 

no. 00  23  17 

differential  CORRECTIONS 
TOE  -.7193  TRA-1.6434  TC3  -.1515 

ROC  -.6445  RRA  .3359  RC3  -.0306 

FOE  -4479  FRA  .6313  FC3  -.0937 

BOE  1.1094  BRA  1 .6736  BC3  .1546 

LAUNCH  DATE  DEC  17  1966 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  La  65.12 

RP  107.52  LAP  3.29  LOP  152.23 

RC  57.501  CL  7.00  GP  .67 


90.00 
90.00 
100.00 
100.00 
no.oo 
no.oo 

differential  CORRECTIONS 
TOE  -.7g07  TRA-1.6445  TC3  -.1563 

ROE  -.6092  RR4  .3143  RC3  -.0336 

FOE  .4655  fra  .6569  FC3-. 1051 

BOE  1.0636  BRA  1.671J  BC3  .1600 


OLA  16,42 

RAL  22.26 

RAD  6570.4 

VEL  13.616 

PTH  2.60 

VHP  19.355 

OPA  -6.33 

L-I  fiME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

3195.67 

-26.16 

110.30 

263.30 

76.79 

5 48  16 

2593.7 

4763.43 

17.15 

204.50 

270.34 

67.12 

22  36  56 

4163.4 

2901.57 

-26.01 

69.22 

263.70 

79.11 

7 14  0 

2301 .6 

4530.76 

16.67 

166.62 

269.57 

66.36 

23  45  10 

3930.6 

2624.11 

-32.63 

69.16 

264.74 

79.90 

6 36  4 

2024.1 

4360.99 

23.33 

173.06 

267.37 

64.27 

24  30  26 

3761.0 

mid-course  EXECUTION  ACCURACV 
6AU  .2663  SOT  1061.5  SCR  466.6  SC3  46.4 

FAU  .01394  RRT  .0144  RRF  -.0166  RTF  -.7401 

BSP  3163  see  1167.1  R23  -.0037  R13  -.7401 

FSP  -106  SCI  1091.5  SC2  466.7  THA  .43 

flight  time  64.00 

DISTANCE  179.924 

VL  21.949  CAL  14.63  A7L  66.43  KA  67.14  SMA  100.44 

VP  33.671  CAP  -30.95  ATP  66.61  TAL  165.20  TAP  232.35 

7AL  57.67  TAP  19.51  ETS  162.76  TAE  144.96  ETE  194.45 


INJ  TIME 

5 44  16 

22  45  41 
7 10  33 

23  53  21 

6 35  46 

24  37  31 

MID-COURSE  EXECUTION  ACCURACY 


OPA  -6.33  RAP  351.75  ECC  3.1199 
IJ  2 LAT  INJ  2 LONG 
>27,46  101 .67 

13.91  197.33 

-29.23  60.62 

15.52  179.43 

>33.66  60.10 

19.67  165.63 

ORBIT  determination  accuracy 


VHL  10.643 

OLA  17.12  RAL  22.93 

RAO  6570.2 

VEL  15.457 

PTH  2.76 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

4 50  55 

3201 .66 

-26.07 

110.67 

262.66 

76.53 

21  27  2 

4719.24 

15.96 

201.60 

269.64 

66.30 

6 22  5 

2907,64 

-27.93 

69.66 

263.26 

76 .69 

22  36  33 

4466.49 

17.70 

164.03 

269.03 

65.51 

7 51  59 

2626.56 

-32.60 

69,36 

264.34 

79.60 

23  25  6 

4342.53 

22.17 

170.66 

266.75 

63.29 

ST 

465.5  SR 

429.6 

SS 

437. A 

CRT 

.6971  CRS 

.7959 

CST 

.9677 

LSA 

726.0  MSA 

255.4 

SSA 

14.9 

ELI 

563.9  EL2 

245.6 

ALF 

41  .72 

arrival 

DATE 

MAR 

n 1969 

ECC 

.51760  INC 

3.5719 

VI 

30.265 

RCA 

46.43  APO 

152.45 

V2 

35.243 

TAC 

66.24  ETC 

166.12 

CLP 

19.49 

OPA 

-5.56  RAP 

353.41 

ECC 

2.9351 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2601 .9 
4119.2 
2307.6 

3666.5 

2026.6 
374g.5 


-27.39 

12.62 

-29.16 

14.24 

-33.66 

16.40 


102.45 
194.71 
61  .06 
176.94 
60.29 
163.57 


ORBIT  determination  ACCURACY 


0AU 

.2514 

SGT 

1140.2  SCR  467.3  SG3 

50.2 

ST 

466.6  SR 

430.7 

SS 

456,2 

FAU 

.01427 

RRT 

.0196  RRF  -.0220  RTF 

-.7554 

CRT 

.6960  CRS 

.7979 

CST 

.9675 

BSP 

3363 

SGB 

1232.2  R23  -.0041  RI3 

-.7554 

LSA 

751 .6  MSA 

256.7 

SSA 

15,1 

FSP 

-119 

SCI 

1140.2  SC2  467.2  THA 

.55 

ELI 

601.2  El2 

250.7 

alf 

39.67 

592 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL  4.  1968-69  1 

■ " ■ 


launch  date  DZC  17  1966 

HeuIOCENTfflC  CONIC 
RL  147.21  LAL  .00  LOL  89.12 

RP  107.54  LAP  5.33  LOP  155.48 

RC  59.726  OL  7.43  OP  -91 

PLANE TOCENTRIC  CONIC 
C3  107.364  VML  10.362  OLA  17.81 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
4 46  26  3209.59 

21  36  24  4674.29 

6 18  14 


FlIOHT  time  86.00 


arrival  date  mar  13  1969 


90.00 
90.00 
100.00 
100.00 
no. 00 
110.00 


2913.55 

22  47  17  4445.56 

7 49  24  2628.33 

23  32  37  4303.55 


VL  22.389 
VP  34.152 
7Al  57.11 

RAL  23.54 
INJ  LAT 
-25.96 
14.71 
-27.85 
16.47 
-32.78 
20.96 


CISTANCE  186.342 

OAL  14.16  A7L  86.46  MCA  70.39  SMA  101.95  ICC  .49518  INC  3.5383  VI  30.265 

GAP  -29.53  A7P  88.81  TAL  164.55  TAP  234.94  RCA  51.46  APO  152.43  v2  35.238 

ZAP  18.09  ETS  183.2W2AE  146.19  ETE  195.42  7AC  88.00  ETC  166.22  ClP  18.07 


differential  corrections 


TDE 

-.7224  TRA-1 

.8442  TC3 

-.1604 

BAU 

.2363 

ROE 

-.7743  RRA 

.2930  RC3 

-.0369 

FAU 

.01464 

FDE 

.4840  FRA 

.8873  FC3 

-.1181 

BSP 

3567 

BOE 

1 .0590  BRA  1 

.8674  BC3 

.1646 

FSP 

-131 

launch  date  dec  17  1968 


HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

LOL 

85.12 

VL 

22.8CX7 

GAL 

13.52 

A7L 

RP 

107.56 

LAP 

3.36 

LOP 

158,72 

VP 

34.417 

CAP 

-28.17 

A7P 

RC 

54.021 

GL 

7.87 

GP 

.95 

7AL 

56.41 

ZAP 

16.68 

ETS 

PLANETOCENTRIC  CONIC 

C3 

98.075 

VHL 

9.903 

OLA 

18.49 

RAL 

24.09 

RAO 

6569.9 

VEL 

RAO  6570.1  VEL  15.123  PTH  2.72  VHP  17.811 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

111.42  282.31  78.27  5 39  55 

199.09  269.29  65.53  22  54  18 

90.07  282.75  78.69  7 6 48 

181.43  268.45  64.69  24  1 23 

69.50  283.84  79.72  8 33  12 

168.30  266.09  62.35  24  44  20 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  1190. 5 SCR  467.0  SC3  54,4 
RRT  .0256  RRf  -.0278  RTF  -.7699 
SCO  1278.8  R23  -.0046  R13  -.7699 
SCI  1190.6  SC2  466.8  THA  .68 

flight  TIME  88.00 

DISTANCE  192.816 

86.49  HCA  73.63  SMA  103.42 
89.01  TAl  163.93  TAP  237.56 


OPA 


'4.81  RAP  355.07  ECC  2.7669 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2609.6 

4074 . 3 

2313.6 

3845.6 

2028.3 
3703.5 


-27.32 
U .29 
-29.13 
12.92 
-33.85 
17.09 


103.01 
192.09 
81  .50 
174 .43 
60.43 
161 .31 


0R6IT  determination  ACCURACY 


ST 

512.8  SR 

431  .2 

SS 

475.8 

CRT 

.6995  CRS 

.8003 

CST 

.9873 

LSA 

778.9  HSA 

261 .4 

SSA 

15.2 

ELI 

619.5  El2 

255.1 

ALF 

38.01 

arrival 

DATE 

MAR 

15  1969 

ECC  .47342  INC  3.5061  VI  30.265 
RCA  54.46  APO  152.38  V2  35.232 
7AC  89.76  ETC  166.31  CLP  16.65 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 41 

37 

3216.98 

-25.86 

111.93 

90.00 

21  45 

39 

4628.58 

13.41 

196.37 

100.00 

6 14 

5 

2918. BO 

-27.78 

90.45 

100.00 

22  55 

52 

4401  .99 

15.18 

178.84 

no. 00 

7 46 

33 

2629.48 

-32.77 

69.58 

no. 00 

23  39 

53 

4264 .07 

19.69 

165.94 

INJ  RT  ASC 
281 .65 
268.70 
282.10 
267.82 
283.22 
265.38 


2.68  VHP  17.077  OPA  -4.03  RAP  356.73  ECC  2.6141 


INJ  ATMTH 
78.04 
64.82 
78.50 
63.94 
79.67 
61.48 


INJ  TIME 
5 35  14 

23  2 47 

7 2 44 

24  9 14 

8 30  23 
24  50  57 


PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG. 


2617.0 
4028.6 
2318.8 

3802.0 
2029.5 

3664.1 


-27.25 

9.90 

-29.09 

11.55 

-33.84 

15.73 


103.54 
189.44 
81  .88 
171.92 
60.51 
159.06 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7272  TRA-1.8451  TC3  -.1647 
ROE  -.7399  RRA  .2721  RC3  -.0402 
FOE  .5041  FRA  .9170  FC3  -.1327 

eOE  1.0374  8RA  1.8651  6C3  .1695 

LAUNCH  DATE  DEC  17  1968 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  85.12 

RP  107.58  LAP  3.38  LOP  161.97 

RC  52.393  GL  8.32  GP  1 .00 

PLANETOCENTRIC  CONIC 


ORBIT  DETERMINATION  ACCURACY 


0AU  .2222 
FAU  .01504 
eSP  3713 
FSP  -143 


VL  23.184  GAL 
VP  34.666  GAP 
7AL  55.78  7AP 


SCT  1245.1  SCR  466.0  SC3  59.0 
WT  .0332  RRE  -.0347  RTF  -.7834 
see  1329.4  R23  -.0045  Rl3  -.7834 
SCI  1245.2  SC2  465.7  THA  .83 

flight  TIME  90.00 
DISTANCE  199.340 

12.90  A7L  86.53  HCA  76.87  SMA  1 
-26.87  A7P  89.21  TAL  163.34  TAP  2 


C3  89.625 

VHL  9.467 

OLA  19.16 

RAL  24.59 

RAD  6569.8 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 36  27 

3224 . 1 1 

-25 . 76 

112.43 

90.00 

21  54  47 

4582.10 

12.04 

193.64 

100.00 

6 9 37 

2923.66 

-27.72 

90.79 

100.00 

23  4 18 

4357.77 

13.84 

176.24 

110.00 

7 43  28 

2630.07 

-32.76 

69.63 

110.00 

23  46  57 

4224 , 1 3 

18.37 

163.59 

INJ  RT  ASC 
ZSO, S9 
268.06 
281.35 
267.15 
282.49 
264.64 


PTH  2.64  VHP  16.367 
INJ  A7MTH  INJ  TIME 


ST 

539.5 

SR 

431  .0 

SS 

496.6 

CRT 

.7023 

CRS 

.8030 

CST 

.9873 

LSA 

808.7 

MSA 

263.3 

SSA 

15.4 

ELI 

640.3 

El2 

258.5 

ALF 

36.06 

arrival 

CATE 

MAR 

17  19€fi 

ECC 

.45253 

INC 

3.4750 

VI 

30.265 

RCA 

57.41 

APO 

152.32 

V2 

35.226 

7AC 

91,53 

ETC 

166.38 

CLP 

15.24 

OPA 

-5.24 

RAP 

358.39 

ECC 

2.4750 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

77,81 

64.18 

78.33 

63.24 

79.64 

60.66 


5 30  n 

23  n 9 

6 58  21 

24  16  56 
8 27  18 

24  57  21 


2624 . 1 

3982.1 

2323.7 

3757.8 

2030.1 

3624 . 1 


-27.18 

8.47 

-29.04 

10.14 

-33.84 

14.33 


104.05 

186.78 

82.24 

169.40 

60.56 

156.81 


differential  CORRECTIONS 
TDE  -.7301  TRA-1.8419  TC3  -.1669  BAU  .2067 

ROE  -.7061  RRA  .2516  RC3  -.0436  FAU  .01549 

FOE  .5251  FRA  .9473  FC3  -.1496  BSP  3918 

80E  1.0157  BRA  1.8591  BC3  .1725  FSP  -157 


4.4UNCH  DATE  DEC  17  1968 


SCT  1299.2  SCR  464.2  SC3  64.1 
RRT  ,0409  RRT  -.0423  RTF  -.7965 
see  1379.6  R23  -.0049  R13  -.7965 
SCI  1299.3  SC2  463.7  THA  .96 

flight  TI«  92.00 


ORBIT  determination  ACCURACY 


HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

RP 

107.60 

LAP 

3.39 

RC 

50.852 

GL 

8.78 

PLANETOCENTRIC  CONIC 

1.05 


C3  81.940  VHL  9.052  OLA  19.82  RAL 
LNCH  A7MTH  LNCH  TIME  I 
90.00  4 30  55 

90.00  22  3 50 

100.00  € 4 50 

100.00  23  12  36 

110.00  7 40  6 

110.00  23  53  49  < 

DIFFERENTIAL  CCRRECTIONS 
TOC  -.7332  TRA-1.8369  TC3  -.1678 

ROE  -.6730  RRA  .2317  RC3  -.0472 

FOE  .5476  FRA  .9788  FC3  -.1691 

BOE  .9952  BRA  1.8515  BC3  .1743 


DISTANCE  205.909 

.00  LOL  85.12  VL  23.543  CAL  12.31  A2L  86.56  HCA  80.11  SMA  106.27 

VP  34.900  CAP  -25.62  A2P  89.41  TAL  162.78  TAP  242.89 

7AL  55.20  7AP  13.88  ETS  184.98  7A£  150.74  ETE  199.09 


25.03  RAO  6569.6  VEL  14,258  PTH  2.60  VHP  15.680 

INJ  ATMTH  INJ  TIME 
77.58  5 24  46 

63.60  25  19  25 

78.17  6 53  38 

62.60  24  24  29 

79.64  8 23  57 

59.89  25  3 33 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3231.10 

-25.65 

112.92 

280.01 

4534.85 

10.63 

190.89 

267.39 

2928 .23 

-27.65 

91.12 

280.49 

4312.95 

12.45 

173.63 

266.44 

2630.16 

-32.76 

69.64 

281.65 

4183.78 

17.01 

161.25 

263.85 

ST 

566.5 

SR 

430.1 

SS 

518.1 

CRT 

.7051 

CRS 

.8059 

CST 

.9872 

LSA 

839.0 

MSA 

264.5 

SSA 

15.5 

ELI 

661.4 

El2 

261  .1 

ALF 

34.22 

ARRIVAL 

DATE 

MAR 

19  1969 

ECC 

,43250 

INC 

3.4446 

VI 

30.265 

RCA 

60.31 

APO 

152.24 

V2 

35.219 

7AC 

93.29 

ETC 

166.43 

CLP 

13.84 

OPA 

-2.45 

RAP 

.05 

ECC 

2.3485 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

BAU  .1909 
FAU  .01600 
BSP  4135 
FSP  -173 


SCT  1354.6  SCR  461.6  SC3  69.5 
RRT  .0495  RRF  -.0507  RTF  -.8089 
see  1431.1  R23  -.0054  R13  -.8090 
SCI  1354.9  SC2  460.9  THA  1.09 


2631  .1  -27.11  104.55 

3934.9  7.00  184.09 

2328.2  -29.00  82.57 

3713.0  8.68  166.87 

2030.2  -33.84  60.57 

3583.8  12.88  154.58 

ORBIT  DETERMINATION  ACCURACY 
ST  594.1  SR  426.5  SS  540.6 

CRT  .7085  CRS  .8092  CST  ,987j 

LSA  870.8  MSA  265.0  5SA  15.6 

ELI  683.7  EL2  262.8  AlF  32.43 


593 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  > 


LAUNCH  OATC  OEC  17  196^ 


FLIGHT  TIME  94.00 


ARRIVAL  CATE  MAR  1969 


HELIOCENTRIC  conic 
RL  147.21  LAL  .00  La  65.12 

RP  107.62  LAP  3.39  LOP  166.47 

RC  49.405  CL  9.26  CP  1 .10 

planetocentric  CCWIC 
C3  74.952  VHL  6.657  OLA  20.47 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 

90.00  4 24  59  3236.06 

90.00  ?2  12  49  4466.66 

100.00  5 59  43  2932.60 

100.00  23  20  46  4267.55 

110.00  7 36  29  2629,64 

110.00  0 4 25  4143,06 

differential  corrections 
TDE  -.7370  TRA-1.6303  TC3  -.1673 

ROC  -.6406  RRA  .2123  RC3  -.0506 

FOE  .5716  FRA  1.0ll7  FC3  -.1913 

60E  .9765  BRA  1 .6426  8C3  .1746 


VL  23.679 
VP  35.120 
7AL  54.69 

RAl  25.41 
INJ  LAT 

-25.55 

9.16 

-27.59 

11.01 

-32.76 

15.61 

BAU  . 1 752 
FAU  .01656 
esP  4347 
FSP  -190 


CISTANCE  212,519 

CAL  11.73  A7L  66.59  HCA  63.35  SMA  107.65  ECC  .41334  INC  3.4149  VI  30.265 
CAP  -24.41  A7P  69.60  TAL  162.26  TAP  245.61  RCA  63.15  APO  152.14  V2  35.211 
7AP  12.46  ETS  165.83  7AE  152.54  ETE  200.66  '7AC  95.06  ETC  166.46  CLP  12.43 


RAO  6569.5  VEL  U.OII 
INJ  long  INJ  RT  A5C 


PTH  2.56  VHP  15.015 
INJ  A7MTH  INJ  TIME 


113.40  279.04  77.36  5 16  57 

166.12  266.67  63.09  23  27  36 

91.43  279.54  79.02  6 46  35 

171.03  265.69  62.03  24  31  54 

69.61  260.72  79.65  8 20  19 

156.93  263.04  59.20  I 13  26 

MIC-CCXW^  EXECUTION  ACCURACV 
SCT  1411.9  SCR  456.2  SC3  75.5 
RRT  .0593  R^  -.0603  RTF  -.6207 
see  1464.4  R23  -.0059  R13  -.6206 
SCI  1412.2  SC2  457.3  THA  1.23 


OPA  -1.64  RAP  1.70  ECC  2.2335 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2636.J  -27.04  105.05 

3666.9  5.46  161.36 

2332.6  -26.96  82.89 

3667.6  7.19  164.33 

2029,8  '33.64  60.54 

3543.1  11.41  152.35 

ORBIT  OE TERMINATION  ACCURACY 
ST  623.2  SR  426.3  SS  564.4 

CRT  .7126  CRS  .6126  CST  .9671 

L5A  904.7  MSA  264.7  SSA  15.7 

ELI  707.7  EL2  ?€3.4  ALF  30.69 


LAUNCH  DATE  OEC  17  1966 


Flight  time  96. do 


ARRIVAL  DATE  MAR  23  1969 


HELIOCENTRIC  CONIC 

RL  147.21  LAL  .00  La  65.12  VU  24.193 

RP  107.65  LAP  3.36  LOP  l7l.7l  VP  35.325 

RC  46.064  CL  9.74  CP  1.16  7AL  54.23 

PLANETOCENTRIC  CONIC 


DISTANCE  219.163 

CAL  11.19  471  66.61  HCA  66.59  SNA  106.96  ECC 
CAP  -23.26  ATP  69.60  TAL  161.76  TAP  246.37  RCA 
TAP  11.09  ETS  166.90  TAE  154.46  ETE  202.54  TAC 


.39504  INC  3.3656  VI  30.265 
65.93  APO  152.03  V2  35.202 
96.62  ETC  166.46  ClP  11 .03 


C3  66.597 

VHL  6.262 

OLA  21.11 

RAL  25.74 

RAO  6569.3 

VEL  13.762 

PTH  2.52 

VHP  14.372 

OPA  -.63 

RAP  3.34 

ECC  2.1269 

LNCH  ATMTN 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 16  36 

3245.14 

-25.44 

113.69 

277.97 

77.14 

5 12  43 

2645.1 

-26.96 

105.55 

90.00 

22  21  44 

4436.12 

7.65 

165.34 

265.92 

62.65 

23  35  42 

3636.1 

3.92 

178  .64 

100.00 

5 54  14 

2936.67 

-27.53 

91.73 

276.49 

77.67 

6 43  11 

2336.9 

-26.93 

83.20 

100.00 

23  26  49 

4221 .62 

9.54 

166.42 

264.91 

61  .54 

24  39  11 

3621 .6 

5.66 

161 .77 

110.00 

7 52  35 

2629.17 

-32.77 

69.56 

279.69 

79.66 

6 16  24 

2029.2 

-33.65 

60.49 

110.00 

0 ID  53 

4102.08 

14.16 

156.63 

262.19 

56.56 

I 19  15 

3502.1 

9.90 

150.13 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7410 

TRA-1.6217  TC3 

-.1647 

BAU 

.1591 

SCT 

1470.4  SCR 

454.1  SC3 

62.0 

ST 

653.5 

SR 

A23.5 

SS 

569.3 

ROE 

-.6090 

RRA  .1934  RC3 

-.0544 

FAU  .01719 

RRT 

.0702  RRF  -.0710  RTF 

- .6320 

CRT 

.7174 

CRS 

.6166 

CST 

.9672 

FDE 

.5977 

FRA  1 .0459  FC3 

-.2170 

BSP 

4574 

SC6 

1536.9  R23  -.0065  R13 

-.8320 

LSA 

940.2 

MSA 

263.6 

SSA 

15.6 

SOE 

.9591 

BRA  1.6319  0C3 

.1735 

FSP 

-209 

SCI 

1470.7  SC2 

452.6  THA 

1.37 

ELI 

732.9 

EL2 

263.0 

alf 

29.02 

LAUNCH  DATE  OEC  17  1966 


Flight  time  96.00 


arrival  date  mar  25  1969 


HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  La  65.12 
RP  107.66  LAP  3.36  LOP  174.^ 
RC  46.639  CL  10:24^CP  i;23 


DISTANCE  225.637 

VL  24.465  CAL  10.66  ATL  66.64  HCA  69.63  SHA  110.27  ECC  .37761  INC  3.3565  VI  50.265 

VP  35.518  CAP  -^.15  ATP  69.99  TAL  161.33  TAP  251.16  RCA 

TAL  53.64  TAP  9.70  ETS  166.27  TAE  156.55  ETE  204.76  TaC 


66.63  APO  151 .91  V2  35.194 
96.57  ETC  166.47  ClP  9.62 


C3  62.622 

VHL 

7.926 

ClA  21 .74 

RAl  26.00 

RAO  6569.2  VEL  13.571 

PTH  2.48 

VHP  13. 

.750 

OPA  - .02 

RAP 

4.96 

ECC 

2.0339 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90.00 

4 

11  51 

3252.46 

-25.33 

114.40 

276.61 

re. 91 

5 6 

4 

2652.5 

- 

26.69 

106.07 

90.00 

22 

30  37 

4366.65 

6.09 

162.54 

265.14 

62.29 

23  43 

46 

3766.7 

2.33 

175.66 

100.00 

5 

46  24 

2941 .14 

-27.47 

92.03 

277.35 

77.72 

6 37 

25 

2341  .1 

26.69 

63.52 

100.00 

23 

36  45 

4175.20 

6.02 

165.61 

264.10 

61  .11 

24  46 

21 

3575.2 

4.10 

159.21 

110.00 

7 

26  25 

2626 .23 

-32.76 

69.49 

276.57 

79.72 

8 12 

14 

2026.2 

- 

33.65 

60.42 

110.00 

0 

17  10 

4060 .66 

12.69 

154.35 

26J.3I 

57.99 

1 24 

50 

3460.9 

6.37 

147.92 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACy 

TOE  -.7456 

TRA- 

1.6115 

TC3  -.1604 

BAU  .143? 

SCT 

1530.6  SCR 

449.2  SC3 

69,2 

ST  665.3 

SR 

420.0 

SS 

615.8 

ROE  -.5763 

RRA 

.1750 

RC3  -.0560 

FAU  .01769 

RRT 

.0825  RRF  - 

.0631  RTF  - 

.6425 

CRT  .7230  CRS 

.6212 

CST 

.9673 

FOE  .6259 

FRA 

1 .0619 

FC3  -.2465 

BSP  4792 

see 

1595.1  R23  - 

.0071  R13  - 

.6426 

LSA  976.0 

MSA 

261  .8 

SSA 

15.9 

BOE  .9437 

BRA 

1.6200 

6C3  .1705 

FSP  -230 

SCI 

1531.1  SC2 

447.5  TMA 

1.52 

ELI  760.0  EL2 

261  .6 

alf 

27.42 

LAUNCH  DATE  OEC  17  1966 

HELIOCENTRIC  CONIC 
Rl  147.21  LAL  .00  La  65,12 

RP  107.71  LAP  3.32  LOP  176.19 

RC  45.742  CL  10.74  CP  1,30 

PLANETOCENTRIC  CONIC 


flight  TINE  100.00 


arrival  DATE  MAR  27  1969 


DISTANCE  232.537 

VL  24.756  CAL  10,15  ATL  66.67  HCA  93,06  SHA  111.52  ECC  .36101  INC  3.3274  V]  30.265 

VP  35.697  CAP  -21.06  ATP  90.16  TAL  160.93  TAP  253.99  RCA  71.26  APO  15J.76  V2  35.164 

TAL  53.51  TAP  6.31  ETS  190.13  TAC  156.74  ETE  207.47  TAC  100.31  ETC  166.45  CLP  6.20 


C3  57.574 

VH,  7.566 

OLA  22.35  »AL  26,21 

RAO  6569.0  VEL  13.377  PTH  2.44 

VHP  13. 

.149 

OPA  .80 

RAP 

6.61 

ECC 

1 .9475 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 4 37 

3260.16 

-25.21 

114.93  275.56 

76.66 

4 56 

57 

2660.2 

- 

26,60 

106.62 

90.00 

22  39  30 

4336.46 

4.49 

179.72  264.33 

62.01 

23  51 

46 

3736.5 

.72 

173.06 

100.00 

5 42  12 

2945.52 

-27.41 

^.34  276.12 

77.97 

6 31 

16 

2345.5 

- 

26.64 

63.63 

100.00 

23  44  36 

4126.37 

6.47 

163. J9  263.25 

€0.75 

24  53 

24 

3528.4 

2.52 

156.63 

ito.oo 

7 23  59 

2627.06 

-32.60 

69.40  2TT.37 

79.77 

6 7 

46 

2027.1 

- 

33.66 

60.33 

no. 00 

0 23  J4 

4019.56 

.19 

192.10  260.40 

57.49 

1 30 

13 

3419.6 

6.62 

145.73 

differential  corrections 

MID-COURSE  EICCUTICN  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.7509 

TRA-1.7994 

TC3  -.1535  BAU  .1273 

SCT  1991 .9  SCR 

443.5  SC3 

97.1 

ST  7J6.2 

SR 

415.9 

SS 

643.6 

ROE  -.5465 

RRA  .1572  RC3  -.0615  FAU  .0)666 

RRT  .0963  RRF 

-.0967  RTF 

.6525 

CRT  .7293  CRS 

.6260 

CST 

.9674 

FOE  .6565 

FRA  1.1196  FC3  -.2606  BSP  5023 

SCB  1692.9  R23 

-.0079  RJ3  - 

.6526 

LSA  1017. 7 

MSA 

259.2 

SSA 

16.0 

SOE  .9296 

BRA  1.60^  BC3  .1653 

FSP  -253 

SCI  1992.9  SC2 

441,3  THA 

1.66 

ELI  766.4 

EL2 

259.2 

alf 

25.90 

594 


JPL  TM  33-99 


EARTH-VENUS  trajectories  < VOL.  4,  1968-69) 


LAUNCH  DATE  DEC  17  1966 
HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

LOL 

65.12 

VL 

RP 

107,74 

LAP 

3.26 

LOP 

161.43 

VP 

RC 

44 . 762 

CL 

11 .26 

CP 

1,39 

TAL 

PLANETOCENTRIC  CONIC 

C3 

92.607 

WL 

7.267 

CLA 

22.96 

RAL 

FlIONT  TIPC  102.00 
distance  239.259 

25.013  OAL  9.67  A7L  66.70  MCA  96.30  SNA  112.72 

35.664  CAP  -20.04  A7P  90.36  TAL  160.56  TAP  256.66 

53,25  7AP  6.92  CTS  192.76  7AE  161.02  ETE  210.65 


26.35  RAO  6566.9 


lnch  at^th 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 56 

94 

5266.49 

-25.06 

119.90 

90.00 

22  46 

23 

4267.60 

2.66 

176.67 

100.00 

5 39 

36 

2950.11 

-27.34 

92.67 

100.00 

23  52 

20 

4061.16 

4.69 

160.56 

110.00 

7 19 

16 

2625.79 

-32.61 

69.31 

110.00 

0 29 

5 

3976 .26 

9.67 

149.66 

VEL  13.197  PTH  2,41 
INJ  RT  ASC  INJ  A7WTH 


274.23 

263.50 

274.61 

262.36 

276.09 

259.46 


76.41 

61.62 

77.41 
60.47 
79.63 
57.05 


VHP  12.567 
INJ  TIME 
4 51  22 
23  59  50 
6 24  46 
0 21 
3 3 

35  24 


ARRIVAL  CATE  MAR  29  1969 


ECC  .34525  INC  3.2962  Vl  30.265 
RCA  73.60  APO  151.63  V2  35.174 
7AC  102.04  ETC  166.40  ClP  6.76 

OPA  1.63  RAP  8.22  ECC  I .6691 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


25 

6 

1 


2666.5 

3667.6 
2350.1 
3461  .2 

2025.6 
3376.3 


-26.71 

-.93 

-26.60 

.92 

-33.67 

5.26 


107.21 
170.24 
64.17 
154 .04 
60.25 
143.54 


differential  corrections 
TOE  -.7569  TRA-1.7653  TC3  -.1440 

ROE  -.5197  RRA  .1400  RC3  -.0646 

FOE  .6697  FRA  1.1599  FC3  -.3200 

BOE  .9178  BRA  1.7906  BC3  .1579 

LAUNCH  DATE  DEC  17  1966 


HELIOCENTRIC  CONIC 
RL  147.21  LAL  .0 
RP  107.77  LAP  3.2 
RC  43.971  OU  11.7 
PLANE TOCENTRIC  CONIC 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7626  TRA-1.7694  TC3 


BOE  .9075  BRA  1.7737  BC3 


LOL 

65 

.12 

VL 

LOP 

164 

.67 

VP 

CP 

1 

.46 

TAL 

OLA 

23 

,59 

RAL 

BAU  .1115 
FAU  .01952 
BSP  5251 
FSP  -279 


25.251 

36.020 

53.04 


SCT  1654.3  SCR  437.2  SC3  105.6 
RRT  .1116  RRF  -.1121  RTF  -.6619 
see  1711.0  R23  -.0066  R13  -.6620 
SCI  1655.0  SC2  434.2  THA  1.62 

FLIGHT  TIME  104.00 

DISTANCE  245.997 

CAL  9.20  A7L  66.73  MCA  99.53  SHA  113.67 
CAP  -19.05  ATP  90.54  TAL  160,24  TAP  259.77 
TAP  5.94  ETS  196.76  TAE  163.56  ETE  215.22 


ORBIT  DETERMINATION  ACCURACY 


26,44  RAO  6566.6  VEL  13.032  PTH  2.36  VHP  12.004 

INJ  ATMTH  INJ  time 
76.13  4 43  16 

61.71  24  7 54 

77.25  6 17  56 

60.27  1 11  6 

79.69  7 56  5 

56.66  1 40  21 

MIO-COURSE  EXECUTION  ACCURACY 


lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3 46 

40 

3277,43 

-24.94 

116.12 

272.62 

22  57 

16 

4236.04 

1.20 

173.99 

262.64 

5 26 

41 

2994.96 

-27,27 

93.01 

273.44 

0 3 

55 

4033.73 

3.30 

157.96 

261.46 

7 14 

21 

2624.41 

-32,63 

69.20 

274,74 

0 34 

44 

3937.07 

6.13 

147.66 

296.50 

ST 

752.4 

SR 

4JI.3 

SS 

673.4 

CRT 

.7365 

CRS 

.6312 

CST 

.9677 

LSA 

1059.6 

MSA 

255.9 

SSA 

16.1 

ELI 

616.5 

EL2 

255,6 

AlF 

24.47 

ARRIVAL 

DATE 

MAR 

51  1969 

ECC 

.33030 

INC 

3.2666 

Vl 

30.265 

RCA 

76.26 

APO 

151  .46 

V2 

35.164 

TAC 

103.75 

ETC 

166.32 

CLP 

5.34 

OPA 

2.45 

RAP 

9.61 

ECC 

1 , 7976 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

o 

2677.4 

3636.0 

2395.0 
3433.7 

2024.4 

3337.1 


-26.60 

-2.59 

-28.75 

-.69 

-33.67 

3.69 


107.65 
167.36 
64.52 
151  .44 
60.12 
14] .36 


ORBIT  DETERMINATION  ACCURACY 


-.1312  BAU  .0997. 

SCT 

I7l7.9  SCR  430.1  SC3 

115.3 

ST 

786.0 

SR 

-.0676  FAU  .02046 

RRT 

.1293  RRF  -.1295  RTF 

-.6706 

CRT 

.7444 

CRS 

-.3657  BSP  5463 

see 

1770.6  R23  -.0096  R13 

-.6709 

LSA 

1104.1 

MSA 

.1477  FSP  -307 

SCI 

1716.5  SC2  426.3  THA 

1.96 

EL) 

650.1 

El2 

LAUNCH  DATE  OEC  17  1966 


flight  time  106.00 


ARRIVAL  DATE  APR  2 1969 


HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  65,12 

RP  107.60  LAP  3.16  LOP  167.90 

RC  43.319  CL  12.30  CP  1.56 

PLANETOCENTRIC  CONIC 
C3  44.550  VHL  6.675  OLA  24.12  RAL 


DISTANCE  252.749 

VL  25.472  CAL  6.76  ATL  66.76  HCA  102.76  SMA  114.98  ECC  .31615  INC  3.2385  VI  30.265 
VP  36.165  CAP  -18.09  ATP  90.72  TAL  159.97  TaP  262.72  RCA  76.63  APO  151.33  V2  35.153 
TAL  52.69  TAP  4.20  ETS  203.55  TAE  165.69  ETE  221.03  TAC  105.43  ETC  166.23  CLP  3.89 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

39 

95 

3267.30 

'24.77 

116.60 

90.00 

23 

6 

16 

4163.60 

-.48 

171.06 

100.00 

5 

21 

22 

2960.23 

'27.19 

93.36 

100.00 

0 

11 

26 

3966.09 

1.66 

155.34 

110.00 

7 

9 

10 

2622.97 

'32.65 

69.09 

110.00 

0 

40 

10 

3696.12 

6.60 

145.46 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  17  1966 
HELIOCENTRIC  CONIC 


RL 

147.21 

LAL 

.00 

LOL 

RP 

107.64 

LAP 

3.06 

LOP 

RC 

42.634 

CL 

12.63 

CP 

PLANETOCENTRIC  CONIC 

C3 

40.967 

VHL 

6.402 

OLA 

I .70 


26,47  RAO  6566.7  VEL  12.661  PTH  2,35  VHP  11 .460  OPA 
INJ  RT  ASC  INJ  ATMTH 
271.35  75.63 

261.77  €1.69 

271.99  77.07 

260.56  60.15 

273.32  79.93 

297.51  56.36 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1761.6  SCR  422.5  SC3  125.6 
RRT  .1493  RRF  -.1492  RTF  -.6791 
see  1631.2  R23  -.0105  R13  -.6793 
SCI  1763.0  SC2  417,5  THA  2.14 

FLIGHT  TIME.  106.00 


DISTANCE  259.511 

VL  25.677  CAL  6,34  ATt  66.79  MCA  105.96  SMA  116.04 

VP  36.299  CAP  -17. |7  ATP  90.66  TAL  159.73  TAP  265.71 

TAL  52.61  TAP  2.95  ETS  216.62  TAE  167.92  ETE  229.04 

RAl  26.44  RAO  6566.6  VEL  12.742  PTH  2.32  VHP  10.934 

INJ  ATMTH  INJ  TIME 
75.50 


3.26  RAP  11.39  ECC  1.7332 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 34  42 

2667.3 

-26.46 

108.54 

24  16  1 

3563.6 

'4.27 

164.44 

6 10  42 

2360.2 

-26 . 70 

64.90 

1 17  54 

3366.1 

'2.30 

146.62 

7 52  52 

2023.0 

-33.66 

60.0! 

1 45  6 

3296.1 

2.13 

139.24 

ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1156 

0AU 

.0607 

RC3 

-.0704 

FAU 

.02153 

FC3 

'.4164 

BSP 

5706 

6C3 

.1355 

FSP 

'336 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

3 30  36 

3296.22 

-24.59 

117.54 

269.61 

90.00 

23  15  24 

4130.65 

-2.19 

166.12 

260.67 

100.00 

5 13  40 

2965.92 

-27.10 

93.76 

270.49 

100.00 

0 16  57 

3930.36 

.07 

152.73 

259.62 

110.00 

7 3 45 

2621.51 

-32.66 

66.90 

271 .65 

110.00 

0 45  21 

3659.56 

5.06 

143.35 

256.91 

61.76 

76.67 

60.11 

60.01 

56.15 


4 25  35 
24  24  14 

6 3 6 
I 24  35 

7 47  27 
1 49  36 


differential  corrections 
TOE  -.7769  TRA-1.7324  TC3  -.0961  BAU  .0660 

ROE  -.4396  RRA  .0915  RC3  -.0729  FAU  .02272 

FOE  .6099  FRA  1 .2962  FC3  -.4796  BSP  5942 

BOE  .6924  BRA  1.7346  0C3  .1204  FSP  -373 


SCT  1646.4  SCR  414.3  SC3  137.5 
RRT  .1716  RRF  -.I7l5  RTF  -.6670 
see  1692.3  R23  -.0117  R13  -.6671 
SGI  1847.9  SC2  407.6  THA  2.32 


ST  625.0 

SR 

400.5 

SS 

736.6 

CRT  .7532 

CRS 

.6430 

CST 

.9663 

LSA  1151.2 

MSA 

247.0 

SSA 

16.2 

ELI  663.5 

EL2 

246.0 

ALF 

21  .87 

ARRIVAL 

DATE 

APR 

4 1969 

ECC  .30276 

INC 

3.2076 

Vl 

30.265 

RCA  60.90 

APO 

151  .17 

V2 

35.141 

TAC  107.09 

FTC 

166.10 

CLP 

2.41 

DPA  4.11 

RAP 

12.94 

ECC 

1 .6745 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2696.2 

- 

26.34 

109.31 

3530.9 

-5.95 

161 .46 

2365.9 

- 

26.64 

65.31 

3336.4 

-3.91 

146.20 

2021 .5 

- 

33.69 

59.90 

3255,6 

.56 

137.13 

ORBIT  determination  ACCURACV 

ST  663.1 

SR 

394.5 

SS 

774 .3 

CRT  .7627 

CRS 

.6496 

CST 

.9666 

LSA  1200.7 

MSA 

241  .6 

SSA 

16.2 

Eli  916.2 

El2 

239.9 

alf 

20.70 

595 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  » 


LAUNCH  CATE  DEC  17  1966  FLIGHT  TIME  110.00  ARRIVAL  DATE  APR  6 1969 

HELIOCENTRIC  CONIC  OISTANCE  266.^79 

RL  147. ei  LAL  ,00  La  85,12  VL  25.669  CAL  7.93  A7L  66.62  HCA  109.21  5MA  117.04  ECC  .29017  INC  3.1757  VI  30.265 

RP  107.67  lap  3.00  LOP  194.36  VP  36.423  CAP  -16.26  A7P  91.05  TAL  159.54  TAP  266,75  RCA  83.06  APO  151.01  V2  35.129 

RC  42.524  CL  15.36  CP  1.63  7AL  52.77  7AP  2.04  ETS  244.97  7AE  169.90  ETE  240.34  7AC  106.72  ETC  165.95  CLP  .92 

planetocentric  conic 


C3  37.756 

vhl 

6.145 

Cla  25.21 

RAL  26.36 

RAO  6566.5  VEL  12.614 

PTH  2.29 

VHP  10.426 

OPA 

4.94 

RAP  14.47 

ECC  1 .6214 

INCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  IHJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

20  42 

3310.41 

-24.36 

116.37  266.20 

75.13 

4 15 

53 

2710.4 

-26.19 

110.17 

90.00 

23 

24  39 

4077.16 

-3.92 

165.12  259.96 

61.93 

24  32 

36 

3477.2 

-7,64 

156.42 

100.00 

5 

5 36 

2972.09 

-27.00 

94.21  266.94 

76.67 

5 55 

10 

2372.1 

-26,57 

65.76 

100,00 

0 

26  19 

3690.73 

-1 .55 

150.11  256.65 

60.14 

1 31 

10 

3290.7 

-5.51 

145.57 

110,00 

6 

56  10 

2620.01 

-32.66 

66.67  270.33 

60.06 

7 41 

50 

2020.0 

-33.90 

59.78 

110,00 

0 

50  17 

3615.57 

3.54 

141.25  255.46 

55.96 

1 53 

52 

3215.6 

-.95 

135.04 

ufferential  corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7944 

TRA- 

•1 .7116 

TC3  -.0734 

BAU  .0526 

SCT  1911.6  SCR 

405.7  SC3 

150,4 

ST 

902,6 

SR  366.2 

SS  612.6 

ROE  -.4155 

RRA 

.0762 

RC3  -.0740 

FAU  .02403 

RRT .1973  RRF  - 

.1970  RTF  - 

.6942 

CRT 

.7731 

CRS  .6566 

CST  .9691 

FOE  .6576 

FRA 

1 .3465 

FC3  -.5509  BSP  6l7D 

see  1954.4  R23  - 

.0129  R13  - 

.6944 

LSA 

1253.1 

MSA  235.6 

SSA  16.3 

eOE  .6677 

BRA 

1.7133 

0C3  .1042 

FSP  -411 

SCI  1913.6  SC2 

397.4  THA 

2.51 

ELI 

954.6 

EL2  232.6 

ALF  19.60 

LAUNCH  DATE  OEC  17  1966  FLIGHT  TIME  112.00  ARRIVAL  DATE  APR  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  273,050 

RL  147.21  LAL  .00  La  65.12  VL  26.046  CAL  7.55  A7L  66.66  HCA  112.43  SMA  116.00  ECC  .27629  INC  3.1425  VI  30.265 

RP  107.91  LAP  2.90  LOP  197.59  VP  36.536  CAP  -15.41  ATP  91.20  TAl  159.39  TAP  27j  .62  RCA  65.17  APO  150.64  V2  35.117 

RC  42.392  CL  13.66  CP  1.97  TAL  52.60  TAP  2,06  ETS  266.67  7AE  171.36  ETE  256.10  TAC  110.31  ETC  165,77  CLP  -.61 

Planetocentric  conic 


C3  34.627 

VHL 

5.901 

OLA  25.73 

RAL  26.23 

RAO  6566.4 

VEL  12.496 

PTH  2.26 

VHP  9.936 

OPA  5.77 

RAP  15.96 

ECC 

1.5732 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

_ 

90.00 

3 

10  10 

3324 .07 

-24,14 

119.30 

266.55 

74.73 

4 5 35 

2724 . 1 

-26.00 

111  .13 

90,00 

23 

34  6 

4022,72 

-5.65 

162.06 

259.05 

62.21 

24  41  9 

5422.7 

-9.33 

155.31 

1 

100,00 

4 

57  17 

2976.75 

-26.90 

94.66 

267.34 

76.44 

5 46  56 

2376.6 

-26.50 

66.24 

100,00 

0 

33  36 

3643.27 

-3.16 

147.50 

257.67 

60.26 

1 37  39 

3243.3 

'7.09 

140.93 

1 

110.00 

6 

52  26 

2616.46 

-32.90 

66.75 

266.77 

60.15 

7 36  5 

2016.5 

-33.91 

59.66 

110.00 

0 

54  56 

3776.33 

2.05 

139.20 

254.43 

55.67 

1 57  53 

3176.3 

-2.45 

132,99 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7913 

tra- 

1 .6661 

TC3  -.0442 

BAU  ,0403 

SCT  1975.5  SCR 

596.7  SC3 

164.7 

ST  942.4 

SR  361,7 

SS 

653,3 

- 

ROE  -.3926 

RRA 

.0615 

RC3  -.0745 

FAU  .02549 

RRT 

.2257  RRF  - 

.2259  RTF  - 

.9015 

CRT  .7640 

CRS  .6640 

CST 

.9695 

FOE  .9104 

FRA 

1 .4050 

FC3  -.6337  eSP  6405 

see  2015.0  R23  - 

.0146  R15  - 

.9017 

LSA  1307.4 

MSA  229.2 

SSA 

16.2 

BOE  .6633 

BRA 

1.6692 

6C3  .0666 

FSP  -455 

SCI  1977.6  SC2 

366.1  THA 

2.70 

Eli  991.5 

EL2  225.2 

ALF 

16.61 

- 

LAUNCH  DATE  DEC  1 

17  1966 

flight  TIME  114,00 

ARRIVAL  CATE 

APR 

10  1969 

HELIOCENTRIC  CONIC 

OISTANCE  279.621 

RL  147.21 

LAL 

.00 

La  65.12 

VL  26.211 

CAL  7.18 

ATl  66.69 

HCA  115.65 

SMA  116.91 

ECC  .26712 

INC  3.1076 

Vl 

30.T65 

RP  107.95 

LAP 

2.60 

LOP  200.61 

VP  56.644 

GAP  -14.56 

ATP  91.35 

TAL  159.26 

TAP  274.93 

RCA  67.15 

APO  150.66 

V2 

35. J05 

RC  42.442 

OL 

14.39 

CP  2.14 

TAL  52.67 

TAP  3.04 

ETS  317.20 

TAE  172.06 

ETE  276.04 

TAC  I II  .67 

ETC  165.55 

CLP 

-2.17 

- 

PLANETOCENTRIC  CONIC 

C3  32.173 

VHL 

5.672 

OLA  26.21 

RAl  26.04 

RAO  6566.3 

VEL  12.391 

PTH  2.24 

VHP  9.462 

DPA  6.60 

RAP  17.42 

ECC 

1 .5295 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

56  56 

3339.46 

-23.66 

120.34 

264.65 

74,26 

3 54  36 

2739.5 

-25.79 

] 

112-20 

90.00 

23 

43  49 

3967.36 

-7.40 

156.93 

256.12 

62.59 

24  49  57 

3367.4 

-11.02 

152.12 

100,00 

4 

46  40 

2965.65 

-26.76 

95.16 

265.70 

76.20 

5 36  25 

2365.9 

-26.42 

66,76 

100,00 

0 

40  45 

3796.20 

-4.74 

144.91 

256.67 

60.45 

1 44  2 

3196.2 

-6.64 

156,29 

110.00 

6 

46  37 

2616.77 

-32.92 

66.62 

267.16 

60.22 

7 30  14 

2016.6 

-33.92 

59.53 

1 

110.00 

0 

59  17 

3736.04 

.56 

137.20 

253.36 

55.62 

2 1 35 

3136.0 

-3.91 

130.99 

OIFFFRENTIAl  corrections  NIO-COURSE  execution  accuracy  OR0IT  determination  accuracy 

T0E^'.7966  TRa-1.6635  TC3  -.0116  BAU  .0322  SCT  2039.5  SCR  367.6  SC3  160.6  ST  963.2  SR  375.0  SS  696.9 

ROE  -.3709  RRA  .0470  RC3  -.0739  FAU  .02713  RRT  .2564  RRF  -.2590  RTF  -.9060  CRT  .7957  CRS  .6719  CST  .9900 

FOE  .9669  fra  1.4662  FC3  -.7301  BSP  6626  SCB  2076.0  R23  -.0166  R13  -.9062  LSA  1364.6  MSA  222.3  SSA  16.2 

BOE  .6607  BRA  1.6642  6C3  .0746  FSP  -502  SCI  2042.0  SC2  375.9  THA  2.91  ELI  1029.7  El2  216.9  AlF  17.69 

LAUNCH  DATE  OEC  17  1966  FLIGHT  TIME  116.00  ARRIVAL  DATE  APR  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  266.569 

RL  147.21  LAL  .00  ta  65.12  Vl  26.364  CAL  6.63  ATL  66.93  HCA  118.67  SHA  119.76  ECC  .25665  INC  3.0712  VI  30.265 

RP  107.99  LAP  2.69  LOP  204.03  VP  36.741  CAP  -13.76  ATP  91.46  TAL  159.22  TAP  278,09  RCA  89.04  APO  150.52  V2  35.092 

RC  42.671  CL  14.90  CP  2.33  TAL  52.99  TAP  4.42  ETS  330.19  TAE  171.62  ETE  296.64  TAC  JJ3.37  ETC  165.30  CLP  -3.76 

Planetocentric  conic 


C3  29.770 

VHL 

5.456 

OLA  26.67 

RAL  25.61 

RAO  6566.2 

VEL  12.294 

PTH  2.21 

VHP 

9.005 

OPA  7.44 

RAP 

16.63 

ECC 

1 .4699 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

2 

47  2 

3356:89 

-23.53 

121.52 

263.10 

73.78 

3 

42 

59 

2756.9 

- 

25.53 

113.42 

90.00 

23 

53  55 

39I0:92 

-9.16 

155.71 

257.20 

63.09 

24 

59 

6 

3310.9 

- 

12.69 

146.62 

100.00 

4 

39  50 

2993.29 

-26.66 

95.70 

264.04 

75.96 

5 

29 

43 

2393.3 

- 

26.33 

67.29 

100.00 

0 

47  45 

3749.76 

-6.29 

142.34 

255.66 

60.72 

1 

50 

15 

3149.6 

- 

10.15 

135.67 

110.00 

6 

40  46 

2614.66 

-32.94 

66.48 

265.56 

60.30 

7 

24 

21 

2014.9 

- 

33.93 

59.36 

110,00 

1 

3 16 

3700.95 

-.64 

135.26 

252.26 

55.83 

2 

4 

59 

3100.9 

-5.31 

129.04 

5IFFERENTIAL  CORRECTIONS 

MIO-COURSE  execution  ACCURACY 

OR0IT  DETERMINATION  ACCURACY 

TOE  -.6062 

TRA- 

■1.6375 

TC3  .0251 

8AU  .0303 

SCT  2102.3  SCR 

376.5  SC3 

198.3 

ST  1024.7 

SR 

366.4 

SS 

943.5 

ROE  -.3507 

RRA 

.0329  RC3  -.0720  FAU  ,02696 

RRT  , 

.2957  RRF  - 

.2969  rtf  - 

.9140 

CRT  .6061 

CRS 

.6603 

CST 

.9905 

FOE  1 .0334 

FRA 

1.5332 

FC3  -.6420  eSP  6642 

see  2136.1  R23  - 

.0192  RJ3  - 

.9143 

LSA  1424.6 

MSA 

215.0 

SSA 

16.1 

BOE  .6792 

BRA 

1 .6377 

BC3  .0762 

FSP  -556 

SCI  2105.4  SC2 

361  .0  THA 

3.14 

ELI  1066,6 

EL2 

^6.1 

ALF 

16.66 
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LAUNCH  CATC  OtC  17  1968  FLIGHT  TIME  118.00  ARRIVAL  CATC  APR  14  1969 

heliocentric  CONIC  distance  293. 35^ 

RL  147.21  lAL  .00  LOL  85.12  Vl  26.505  GAL  6.50  A7L  86.97  HCA  122.09  SHA  120.59  UC  .24684  INC  3.0323  VI  30.265 

RP  108.03  LAP  2.57  LOP  207.25  VP  36.831  GAP  -13.00  A7P  91.61  TAL  159.19  TAP  281.28  RCA  90.82  APO  150.36  V2  35.080 

RC  43.078  GL  15.38  GP  2.54  7Al  53.16  7AP  5.97  ETS  336.82  7A£  170.74  ETE  313.75  7AC  114.81  ETC  165.02  CLP  -5.40 

planetocentric  conic 

C3  27.594  VHL  5.253  CLA  27.10  RAL  25.54  RAO  6568.1  VEL  12.205  PTH  2.19  VHP  8.564  OPA  8.27  RAP  20.19  ECC  1 .4541 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 34  16  3376.81  -23.15  122.85  261.31  73.22  3 30  33  2776.8  -25.23  114.80 

90.00  0 8 27  3853.07  -10.92  1 52.38  256.28  6 3.71  1 12  40  3253.1  -M.37  145  .40 

100.00  4 30  53  3000.86  -26.54  96.22  262.35  75.71  5 20  54  2400.9  -28.24  87.84 

100.00  0 54  31  3704,26  -7.80  139.80  254.63  61.05  1 56  15  3104.3  -11.60  133.08 

110.00  6 34  58  2612.56  -32.97  68.31  263.92  80.40  7 18  31  2012.6  -33.94  59.20 

110.00  1 6 55  3665.32  -2.20  133.40  251.18  55.88  280  3065.3  -6.66  127,16 

differential  CORRECTIONS  MIO-COORSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.8131  TRA-1.6098  TC3  .0672  BAU  .0354  SGT  2163.7  SCR  369.8  SC3  218.1  ST  1066.2  SR  362.1  SS  993.1 

ROE  -.3319  RRA  ,0188  RC3  -.0684  FAU  .03101  RRT  .3381  RRF  -.3401  RTF  -.9197  CRT  .8211  CRS  .8890  CST  .9910 

FOE  1.1047  FRA  1.6064  FC3  -.9728  BSP  7061  SG6  2195.1  R23  -.0222  Rl3  -.9200  LSA  I486. 9 MSA  207.5  S5A  16.1 

BOE  .8782  BRA  1.6099  0C3  .0959  FSP  -616  SCI  2167.4  SG2  347.4  THA  3.39  FLl  1108.3  El2  198.8  AlF  16.11 

LAUNCH  DATE  DEC  17  1968  FLIGHT  TIME  120.00  ARRIVAL  DATE  APR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  300.107 

RL  147.21  LAL  .00  LOL  85.12  VL  26.636  GAL  6.19  A7L  87.01  HCA  125.30  SHA  121.36  ECC  .23767  INC  2.9906  VI  30.265 

RP  108.07  lap  2.44  LOP  210.46  VP  36.912  GAP  -12.25  A7P  91.73  TAL  159.20  TAP  284.50  RCA  92.51  APO  150.20  V2  35.067 

RC  43.658  Gl  15.84  GP  2.79  7AL  53.36  7AP  7.62  ETS  340.64  7AE  169.19  ETE  326.31  7AC  116.19  ETC  164.69  ClP  -7.09 

planetocentric  CONIC 

C3  25.623  VHt  5.062  OLA  27.48  RAL  25.23  RAO  6568.0  VEl  12.124  PTH  2.17  VHP  8.139  CPA  9.12  RAP  21  .50  ECC  1.4217 


LNCH  A7MTH 

LNCH  TIME 

L-J  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 20  28 

3399.93 

-22.68 

124.39 

259.49 

72.58 

3 17 

8 

2799.9 

-24.85 

116.39 

90.00 

0 19  47 

3793.20 

-12.70 

148.88 

255.38 

64,48 

1 23 

0 

3193.2 

-16.03 

141.79 

100.00 

4 21  59 

3008.23 

-26,41 

96.74 

260.66 

75.46 

5 12 

7 

2408.2 

-28 . 1 5 

88.36 

100.00 

1 0 57 

3660.13 

-9.25 

137.32 

253.58 

61  .45 

2 1 

57 

3060.1 

-12.99 

130.53 

IIO.OO 

6 29  20 

2609.67 

-33,00 

68.09 

262.27 

80.53 

7 12 

50 

2009.7 

-33.95 

58.98 

110.00 

I 10  5 

3631 .46 

-3.49 

131.63 

250.06 

55.97 

2 10 

37 

3031  .5 

-7.93 

125.36 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.8194 

TRA-1 .5806 

TC3  .1142  BAU  .0446 

SGT  2222.7  SCR 

361  .8  SG3 

240.1 

ST  1107.4 

SR  356.1 

SS  1046,1 

ROE  -.3146 

RRA  .0048 

RC3  -.0627  FAU  .03330 

RRT 

.3862  RRF 

-.3894  RTF  - 

.9251 

CRT  .8347 

CRS  .8982 

CST  .9915 

FOE  1.1836 

FRA  1.6871 

FC3-1 .1250 

BSP  7263 

see  2252.0  R23 

-.0259  R13  - 

.9254 

LSA  1551  .6 

MSA  199.7 

SSA  15.9 

BOE  .8777 

BRA  1 .5806 

0C3  .1303 

FSP  -682 

SC] 

2227.2  SG2 

333.1  THA 

3.68 

Eli  1147.7 

El2  189.2 

AlF  15.46 

LAUNCH  DATE 

DEC  17  1968 

FLIGHT  TIME 

122.00 

APffIVAL  date: 

APR  IH  1969 

HELIOCENTRIC  CONIC  DISTANCE  306.852 

RL  147.21  LAL  .00  lO.  85,12  VL  26.757  GAL  5.90  A7L  87.05  HCA  128.51  SMA  122.08  ECC  .22913  INC  2.9455  Vl  30.265 

RP  108.11  LAP  2.30  LOP  213.67  VP  36.987  GAP  -11.53  A7P  91.84  TAL  159.25  TAP  287.76  RCA  94.10  APO  150.05  V?  35.053 

RC  44.405  GL  16.27  CP  3.08  2Al  53.60  7AP  9.36  ETS  343.03  7AE  167.44  ETE  535.35  7aC  117.50  ETC  164.32  CLP  -8.84 

planetocentric  CONIC 

C3  23.839  VHL  4.882  CLA  27.82  RAL  24.89  RAO  6568.0  VEL  12.051  PTH  2.15  VHP  7.730  CPA  9.97  RAP  22.74  ECC  1.3923 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

PC  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

2 

5 15 

3427.65 

-22.11 

126.21 

257.62 

71  .84 

3 

2 23 

2827.6 

-24 .38 

118.28 

90.00 

0 

32  17 

3729.98 

-14.52 

145.14 

254.50 

65.42 

1 

34  27 

3150.0 

-17.72 

137.92 

lOO.OO 

4 

13  18 

3014.85 

-26.30 

97.19 

258.98 

75.25 

5 

3 33 

2414.9 

-28.07 

88.84 

100.00 

j 

6 55 

3618.01 

-10.61 

134.94 

252.51 

61  .89 

2 

7 13 

3018.0 

-14.29 

128.08 

IIO.OO 

6 

23  59 

2605.89 

-33.04 

67.80 

260.63 

80.69 

7 

7 25 

2005.9 

-33.97 

58.68 

110.00 

1 

12  44 

3599.74 

-4,70 

129.97 

248.93 

56.10 

2 

12  44 

2999.7 

-9.12 

123.67 

differential  corrections  HID-COURSE  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  -.8221  TRA-1.5475  TC3  ,1705  6AU  .0570  SOT  2274 .8  SCR  355,0  SC3  264.7  ST  1144.7  SR  350.8  SS  1101.3 

ROE  -.2989  RRA  -.0093  RC3  -.0545  FAU  .03594  RRT  .4393  RRF  -.4446  RTF  -.9303  CRT  .8484  CRS  .9076  CST  .9920 

FDE  1,2694  FRA  1.7747  FC3-1  .3053  BSP  7520  SOB  2302.3  R23  -.0309  R1 3 -.9307  LSA  1615.3  MSA  192.1  SSA  15.7 

BOE  .8748  BRA  1 .5475  BC3  .1790  FSP  -760  SGI  2280.2  SG2  318.1  THA  4.00  ELI  1183.7  EL2  179.6  ALF  14.93 

LAUNCH  DATE  DEC  17  1968  FLIGHT  TIME  124.00  ARRIVAL  DATE  APR  20  1969 

HELIOCENTRIC  CONIC  DISTANCE  313.566 

RL  147.21  LAL  .00  LOL  85.12  VL  26.868  GAL  5.62  A7L  87.10  HCA  151,72  SMA  122.75  ECC  .22119  INC  2.8961  Vl  30.265 

RP  108.15  LAP  2.16  LOP  216.88  VP  37.055  GAP  -10.83  A2P  91.93  TAl  159.33  TAP  291 .05  RCA  95.60  APO  149.90  V2  35.040 

RC  45.309  GL  16.65  GP  3.42  7AL  53.87  7AP  11.18  ETS  344.57  7AE  165.66  ETE  342.05  7AC  118.72  ETC  163.90  ClP  -10.65 

PLANETOCENTRIC  CONIC 

C3  22.223  VHL  4.714  OLA  28.11  RAL  24,53  RAO  6567.9  VEL  11.983  PTH  2.14  VHP  7,336  OPA  10.83  RAP  23.90  ECC  1.3657 

LNCH  A7MTH  LNCH  TIME  L-1  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  1 4726  3464.02  -21.31  128.59  255.68  70.90  245  10  2864 .0  -23.73  120.75 

90.00  0 47  14  3659.41  -16.48  140.88  253.69  66.64  1 48  13  3059.4  -19.50  153.50 

100.00  4 5 11  3019.91  -26.21  97.54  257.31  75.08  4 55  31  2419.9  -28.00  89-20 

100.00  1 12  10  3578.76  -11.86  132.69  251.42  62.36  2 II  48  2978.8  -15.47  125.76 

110.00  6 19  4 2600.87  -33.10  67.42  258.99  80.91  7 2 25  2000.9  -34.00  58.29 

110.00  1 14  46  3570.57  -5.80  128.44  247.78  56.25  2 14  17  2970.6  -10.20  122.10 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.8263  TRA-1.5I6J  TC3  .2256  BAU  .0683  SGT  2327.7  SCR  350.4  SC3  292.4  ST  1183. 8 SR  346.6  SS  1161.3 

ROE  -.2850  RRA  -.0238  RC3  -.0435  FAU  .03882  RRT  .5001  RRF  -.5071  RTF  -.9348  CRT  .8630  CRS  .9175  CST  .9925 

FOE  1.3656  FRA  1 .8740  FC3-1  .5121  BSP  7696  SCO  2353.9  R23  -.0365  R13  -.9352  LSA  1684.0  MSA  184.1  SSA  15.5 

BOE  .8741  BRA  1 .5163  8C3  .2298  FSP  -844  SCI  2334.4  SC2  302.6  THA  4.38  ELI  1221.8  EL2  169.6  ALF  14.47 
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LAUNCH  CATC  CtC  17  1968 


ruIOHT  TIMt  IZe.OO 


AffffiVAt  CAT£  AP<?  22  1969 


heliocentric  conic 


distance  J20.307 


Rl 

147.21 

lal 

.00 

ux 

85, 

.12 

VL 

26. 

970 

cal 

5. 

.36 

ATL 

67 

.16 

HCA 

134, 

.93 

SMA 

123 

.36 

ECC 

.21382 

INC 

2.8^ 

117 

Vl 

30.265 

RP 

108.19 

LAP 

2.01 

uX 

220 

.09 

VP 

37. 

117 

CAP_ 

-10.. 

,15 

ATP 

92 

.01 

tal 

159, 

.45 

TAP 

294 

.37 

RCA 

97, 

.00 

APO 

149, 

.76 

V2 

35.027 

RC 

46.364 

CL 

16.99 

CP 

3 

.82 

tal 

54 

.15 

TAP 

13. 

.10 

ETS 

345 

.57 

tae 

163, 

.96 

ete‘ 

34  7 

.26 

TAC 

119 

.84 

ETC 

163 

.43 

CLP 

'12.54 

planetocentric 

CCNIC 

C3 

20.759 

VHL 

4.556 

CiA 

28 

.34 

ral 

24 

.15 

RAC 

6567.6 

VEL 

11.922 

PTH 

2 

■12 

VHP 

6.: 

956 

OPA 

n 

.72 

RAP 

24 

.97 

ECC 

1 .3416 

LNCh  aTMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

88  .89 

1 6 38 

3575.14 

-19.43 

135.98 

253.31 

66.96 

2 

6 

13 

2975.1 

-22.12 

128 .54 

91.11 

1 25  3 

351 5.44 

-19.42 

131 .61 

253.30 

66.95 

2 

23 

36 

2915.4 

-22.11 

123 .97 

100.00 

3 58  1 

K-22.20 

-26.17 

97.70 

255.66 

75.01 

4 

48 

23 

2422.2 

-27.97 

89.37 

100.00 

1 16  21 

3543.61 

-12.96 

130.66 

250.29 

62.63 

2 

15 

24 

2943.6 

-16.50 

123.66 

1 10.00 

6 14  46 

2594 .14 

-53.17 

66.90 

257.36 

61 .21 

6 

56 

0 

1994.1 

-34.03 

57.77 

1 1 0.00 

1 16  5 

3544  .44 

-6.79 

127.06 

246.62 

56.42 

2 

15 

9 

2944.4 

-11.16 

120.69 

differential  correct hDNS 
TCE  - .8^84  TRAM, 4834  TC5  .?85? 
RCE  -.2751  RRA  ,0591  ^?C3  - .^^89 
FDE  1.4715  fra  1.9850  FC3- 1.7538 
0CE  .87e3  ORA  1.4839  0C3  .?866 

LAUNCH  CATE  DEC  17  1968 


MIC-COUf?SC  EXECUTION  ACCUPACV 


ORBIT  determination  ACCURACY 


6AU  .0795 
FAU  .04?05 
BSP  7857 
F5P  -939 


SOT 

RRT 

see 

soj 


2375.9  SCR 
.5663  RRT 


2401.4  R?3  -.0437  R13 
2364.2  SG2  266.6  THA 


346.9  SC3  323.5 
.5756  RTF  -.9390 
.9395 
4.62 


HELIOCENTRIC  Ct>jrc 


RL  147. 

lAl 

.00 

LCt 

85.12 

VL  27.064 

GAL  5.12 

RP  108.23 

LAP 

1 .86 

LOP  223.29 

VP  57.173 

CAP  -9.49 

RC  47.558  &L  17.^6 

Planetocentric  ccnic 

GP 

4.29 

tal  54.45 

TAP  15.12 

C3  19.430 

VHL 

4.408 

CLA 

28.49 

RAL  23.76 

RAO  6567.8 

lnch  aTMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

86.70 

0 

46  47 

3618.83 

-19.92 

139.38 

93.30 

1 

4 1 54 

3440.24 

-19.91 

126.30 

100.00 

3 

52  22 

3020.07 

-26.21 

97.56 

300.00 

1 

19  0 

3514.23 

-13.67 

128.95 

110,00 

6 

11  18 

2585 

.14 

-33.26 

66.22 

1 10.00 

I 

16  33 

3521 .93 

-7.63 

125.86 

Flight  time  126.00 

DISTANCE  327.013 

67.22  HCA  136.13  SMA  123,96  ECC 
92.07  TAt  159.59  TAP  297.7]  RCA 


VEL  n.666  PTH  2.11 
INJ  RT  ASC  INJ  ATMTH 


25J.91 

25J.90 

254.11 

249.12 
255.76 
245.45 


69.20 

69.16 

75.06 

63.25 

61.61 

56.56 


VHP  € . 594 
INJ  time 
1 47  5 

39  14 
42  42 
17  34 
54  23 
15  15 


ST 

1220.5 

SR 

343,6 

SS 

1224.7 

CRT 

.6779 

CRS 

.9276 

CST 

.9930 

tSA 

1754.0 

MSA 

176.2 

SSA 

15.2 

ELI 

1257.9 

EL2 

159.7 

alf 

14.13 

1 

arrival 

CATE 

APR 

24  1969 

! 

ECC 

.20699 

INC 

2.7808 

Vl 

30.265 

i 

RCA 

96.30 

APO 

149.62 

V2 

35.013 

1 

TAC 

120,85 

ETC 

162.91 

Clp 

'1 4 . 51 

CPA 

12.64 

RAP 

25.93 

ECC 

I .3198 

t 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

• 

3018.8 
2640.2 

2420.1 

2914.2 
1965.1 

2921 .9 


'22.58 
'22.56 
-28.00 
-17.35 
-34.06 
'11 .98 


131  .70 
118.62 
89.21 
121 .89 
57.07 
119.46 


cifferential  corrections 


MID-COURSE  EXECUTION  ACCUf^ACY 


ORBIT  determination  ACCURACY 


TDE 

- .8273 

TRA'I 

.4486 

TC3 

.3469 

BAU 

.0907 

SGT 

2416.6 

SGR  352.0 

SC3 

358.4 

ST 

1252.6 

SR 

343.1 

SS 

1291 .0 

RCE 

-.2632 

RRA  -.0555 

RC3  -.0097 

FAU 

.04571 

RRT 

.6361 

RRf  -.6482 

RTF 

-.9429 

CRT 

.6929 

CRS 

.9377 

CST 

.9935 

FCE 

1 .5871 

FRA  2.1086 

FC3'2.0366 

BSP 

6016 

SG6  2442.3 

R23  -.0530 

R13 

-.9435 

LSA 

1623.6 

MSA 

168.4 

SSA 

14 ,9 

ecE 

.8682 

BRA  1 

.4497 

BC3 

.3490 

FSP 

'1046 

SGI 

2427.3 

SG2  270.4 

THA 

5.36 

Eli 

1290.3 

El2 

150.0 

ALF 

13.93 

LAUNCH  cate  CEC  1 7 1968 


HElI‘XENTRIC  C«>4IC 


Flight  time  i30.no 


DISTANCE  333.703 


RL 

147.31 

lal 

.00 

LOL 

85, 

.12 

VL 

27. 

150 

cal 

4.89 

RP 

108.27 

lap 

1 .69 

ux 

226, 

.49 

VP 

37. 

223 

CAP 

-6.85 

RC 

48 .883 

GL 

17.45 

GP 

4 

.86 

tal 

54 

,76 

TAP 

17.36 

Planetocentric 

CONIC 

C3 

18.222 

VHL 

4.269 

CLA 

28 

.56 

RAL 

23 

.41 

RAC 

6567.7 

92.12  tal  159.75  TaP  30l .08  RCA 


LNCH  A7MTH 
86  .08 
93.92 
100.00 
UXT.OO 

no. 00 

no. 00 


lnch  time 

0 40  12 

1 45  54 

3 48  56 
I 19  31 
6 8 56 

I 26  0 


L'l  time 

3620.29 
3408.59 
3011  .46 
3492.65 
2573.16 
3503.71 


INJ  LAT 
'20.33 
'20.32 
'26 . 36 
-14.52 
-33.37 
-8.31 


INJ  LONG 
139.65 
124.15 
96.96 

127.69 
65.30 

124.69 


VEL  11.615  PTH 
INJ  RT  ASC 
250.54 
250.54 
252.62 
247.90 
254.23 
244.27 


2.09  VHP 
INJ  A7MTH  INJ 
69.50 
69.48 
75.36 
63.56 
62.14 
56.72 


6.246 
TI^C 
1 40  33 
42  22 
39  7 

17  44 
51  50 
14  24 


ARRI VAL 

CATE 

APR 

26 

1 969 

ECC 

.20070 

INC 

2.7119 

Vj 

30 

,265 

RCA 

99.52 

APO 

149.49 

V2 

35 

.000 

TAC 

121 .72 

ETC 

162.31 

CLP 

- n 

6.58 

CPA 

13.61 

RAP 

26.77 

ECC 

I .2999 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 

LONC 

3020.3 

- 

22.94 

I 31 

.93 

2808.6 

- 

22.93 

1 16 

.43 

2411  .5 

- 

28.11 

88 

.60 

2892.6 

- 

17.96 

120 

.58 

1973.2 

- 

34.10 

56 

.14 

2903.7 

- 

12.64 

1 18 

,46 

differential  corrections 

TCE  -.8209  TRA-1.4104 
RCE  -.2557  RRA  -.0733 
FOE  1 .71 n fra  2.2460 
eOE  .8598  BRA  I .4123 

launch  date  CEC  17  1968 

HELIOCENTRIC  CONIC 


MID-COURSE  execution  ACCURACV 


ORBIT  determination  ACCURACY 


TC3 

.4195 

BAU 

.1023 

SGT 

2447.0 

SGR 

361  .2 

SG3 

397.4 

ST 

1277.6 

SR 

344  .8 

SS 

1 558 .8 

RC3 

.0153 

FAU 

.04990 

RRT 

.7061 

RRF 

-.7217 

RTF 

-.9466 

CRT 

.9076 

CRS 

.94  78 

CST 

.9939 

FC3-2.3706 

BSP 

6199 

SGB 

2473. S 

R23 

-.0650 

RI3 

-.9474 

LSA 

1669.6 

MSA 

160.8 

SSA 

14.4 

6C3 

.4197 

FSP 

-1170 

SCI 

2460.4 

SC2 

254.4 

THA 

6.01 

Eli 

1315.6 

El2 

140.5 

AlF 

13.93 

RL 

147.21 

LAL 

,00 

RP 

106.31 

LAP 

1 .53 

RC 

50 . 327 

Cl 

17.53 

Planetocentric  conic 

C3 

17.122 

VHL 

4.136 

65.12  VL 
229.66 
5,54 


LNCH  A7MTH  LNCH  TIME 
66.33  0 40  55 

93.67  I 42  10 

100.00  3 46  26 

100.00  1 17  19 

110.00  6 7 59 

llO.Oa  1 14  16 

differential  CORRECTIONS 
TDE  -.6134  TRA-1.3741  TC3  .4644 

ROC  -.2510  RRA  -.0936  RC3  .0471 

FDE  1.6476  fra  2.4044  FC3-2.7537 

BOE  .6512  BRA  1,3773  6C3  .4667 


Flight  ti^c  132.00 
DISTANCE  340,375 

_27,229  CAL  4.66  ATL  67.37  HCA  144.53  SMA  125,01 

VP  37.266  GAP  -6.24  ATP  92.14  TAl  159.93  TAP  304.46 

Tal  55.05  TAP  19.53  ETS  346.52  7AE  159.66  ETE  356.94 


ARRIVAL  CATE  APR  28  1969 


ECC  .19491  INC  2.6326  Vl  30.265 
RCA  100.64  APO  149.37  V2  34.987 
7AC  122.44  ETC  161.64  ClP  -18.76 


DLA  26.53 

RAL  23 .08 

RAO  6567.7 

VEL  11.769 

PTH  2.06 

VHP  5.914 

CPA  14.64 

RAP  27.46 

ECC  1 .2616 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5599 -n 

-20.65 

158.23 

249.21 

69.66 

1 40  54 

2999.2 

'23.21 

130.47 

5400.77 

-20.64 

123.70 

249.20 

69.65 

2 36  50 

2600.6 

-23.20 

115.95 

2994.20 

-26.65 

95.76 

251.22 

75.93 

4 36  21 

2394.2 

-26 . 32 

67.36 

3460.96 

-14.88 

127.00 

246.61 

63.77 

2 15  20 

2661 .0 

'16.26 

119.86 

2557.36 

-35,51 

64.09 

252.71 

82.64 

6 50  37 

1957.4 

' 34 . 1 4 

54.90 

3490.59 

-6.60 

124.19 

243.09 

5^.84 

2 12  26 

2690.6 

-13.11 

117.74 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .1114  SGT  2473.6  SCR  379.6  SG3  441.4 

FAU  .05446  RRT  .7736  RRT  -.7927  RTF  -.9497 

BSP  8266  see  2502.7  R23  -.0603  R13  -.9507 

FSP  -1303  SGI  2491.3  SG2  236.6  THA  6.64 


ORBIT  DETERMINATION  ACCURACY 
ST  1300.3  SR  350.4  SS  1431.0 

CRT  .9224  CR5  .9576  CST  .9944 

tSA  1959.0  MSA  153.1  S5A  14.0 

ELI  1340.3  El2  131 .3  ALF  14.10 


596 


Ml  nin 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  CATE  DEC  17  1965  FLIGHT  TIME  134. tXl  ARRIVAL  CATE  APR  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  347.030 

RL  147.21  LAL  .00  lOL  85.12  VL  27.301  GAL  4.49  A2L  87.46  HCA  147.73  SNA  125.47  ECC  .18961  INC  2.5400  VI  30.265 

RP  108,36  LAP  1.36  LOP  232.88  VP  37,308  GAP  -7.64  A7P  92.15  TAL  160.12  TAP  307.85  RCA  101  .68  APO  149.26  V2  34.974 

RC  51.881  Gl  17.49  GP  6.38  7Al  55.33  ZAP  21.96  ET5  346.32  ZA£  158.93  ETE  2.48  ZAC  122.97  ETC  160.88  CLP  -21.06 

planetocentric  conic 

C5  16.116  VHL  4.014  CLA  28.38  RAt  22.79  RAO  6567,6  VEL  11.726  PTH  2,07  VHP  5.598  OPA  15.76  RAP  27.97  ECC  1 .2652 
LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
88.08  0 54  19  5558.12  -20.87  133.84  247.93  70.32  1 53  18  2938.1  -23.36  126.05 

91.92  1 26  26  3434.05  -20.85  1^6,2^  247.92  70,31  2 23  40  2834.1  -23.35  118.43 

100.00  3 51  31  2966,42  -27.09  93.82  249.93  76.86  4 40  57  2366.4  -28.63  85.35 

100.00  1 II  56  3480.98  -14.88  127.00  245.26  63.77  2 9 57  2881.0  -18.28  119.86 

110.00  6 8 48  2536.66  -33.68  62.50  251 .23  83.77  6 51  5 1936.7  -34.17  53.29 

110.00  1 11  8 5483.51  -9.07  123.81  241.88  56.90  2 9 II  2883.5  -13.36  117.35 

differential  CORRECTIONS  MIO-COUffSE  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACY 

TDE  -.8002  TRA-1.3357  TC3  .5496  BAU  .1199  SGT  2488.7  SCR  410.2  SG3  490.6  ST  1314.2  SR  360.9  SS  1503.6 

ROE  -.2497  RRA  -.1174  RC3  .0882  FAU  ,05960  RRT  .8334  RRT  -.8556  RTF  -.9524  CRT  .9364  CRS  .9669  CST  .9948 

FCE  1.9914  FRA  2.5830  FC3-3.2015  BSP  8356  SG6  2522.3  R23  -.1000  R13  -.9537  LSA  2024.1  MSA  145.5  SSA  13.4 

60E  .8382  BRA  1 .3408  0C3  .5566  FSP  -1455  SCI  2512.3  SG2  224.5  THA  7.88  EU  1357.3  EL^  122.6  AlF  14.54 

LAUNCH  DATE  DEC  17  1968  FLIGHT  TIME  136.00  ARRIVAL  DATE  MAV  2 1969 


HELIOCENTRIC  CONIC  DISTANCE  353.665 


RL  147.21 

LAL 

.00 

La  85.12 

VL  27.366 

CAL  4.31 

AZL  87.57 

HCA 

150.92 

SMA 

125.90 

ECC  .18476 

INC  2.4294 

VI 

30.265 

RP  108.40 

LAP 

1 .18 

LOP  236.07 

VP  37.344 

CAP  -7.06 

AZP  92.12 

TAL 

160.32 

TAP 

311.24 

RCA  102.64 

APO  149.16 

V2 

34.961 

RC  53.536 

GL 

17.27 

OP  7.43 

ZAL  55.58 

ZAP  24,57 

ETS  345.89 

ZAE 

158.19 

ETE 

6.26 

ZAC  123.28 

ETC  160.00 

CLP 

-23.49 

PLANE T<XEN TRIG  CONIC 

C3  15.189 

VHL 

3.897 

OLA  28 .06 

RAL  22.57 

RAO  6567.6 

VEL  11.686 

PTH 

2.06 

VHP 

5.299 

OPA  17.02 

RAP  28.27 

ECC 

1 .2500 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

43  4 

3363.71 

-23.40 

121.97 

247.55 

73.58 

2 

39  8 

2763.7 

-25.43 

113.89 

90.00 

0 

35  56 

3561  .69 

-18.51 

136.08 

245.74 

68.18 

1 

35  38 

2981  .7 

-21 .31 

128.52 

100.00 

3 

58  54 

2926.88 

-27.67 

91.02 

248.74 

78.22 

4 

47  21 

2326.9 

-29.02 

82.48 

100.00 

1 

3 7 

3493.75 

-14.49 

127.75 

243.86 

63.57 

2 

1 21 

2893.8 

-17.92 

120-64 

110.00 

6 

11  51 

2509.71 

-33.86 

60.41 

249.80 

84.99 

6 

53  4| 

1909.7 

-34.18 

51 .18 

110.00 

1 

6 19 

3483.69 

-9.06 

123.82 

240.69 

56.90 

2 

4 23 

2883.7 

-13.36 

117.36 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7788  TRA-1.2937  TC3  .6179  BAU  .1288  SCT  2487.5  SCR  456.8  SG3  545.2  ST  1314.9  SR  377.7  SS  1573.9 

ROE  -.2521  RRA  -.1459  RC3  .1423  FAU  .06541  RRT  .8813  RRF  -.9067  RTF  -.9550  CRT  .9493  CRS  -9752  CST  .9952 

FOE  2.1375  FRA  2.7833  FC3-3.7282  BSP  8446  SCB  2529.1  R23  -.1245  R13  -.9568  LSA  2080.7  MSA  137.9  SSA  12.8 

BOE  .8185  BRA  1.3019  6C3  .6340  FSP  -1628  SCI  2520.1  SC2  213.1  THA-  9.26  ELI  1363.3  EL2  1J4.5  AlF  15.36 


LAUNCH  CATE  DEC  17  1968  FLIGHT  TIME  138.00  ARRIVAL  CATE  MAT  4 1969 

HELIOCENTRIC  CONIC  DISTANCE  360.280 

RL  147.21  LAL  .00  LOL  85.12  VL  27.426  GAl  4.H  AZL  87.71  HCA  1 54 . 11  SMA  126.29  ECC  .18036  INC  2.2944  vi  30.265 

RP  108.43  LAP  1.00  LOP  239.25  VP  37.375  CAP  -6.50  AZP  92.06  TAL  160.53  TAP  314.64  RCA  103.51  APO  149.06  V2  34.948 

RC  55.282  CL  16.82  CP  8.76  ZAl  55.78  ZAP  27.41  ETS  345.21  ZAE  157.62  ETE  10.54  ZAC  123.31  ETC  158.99  CLP  -26.08 

Planetocentric  conic 

C3  14.329  VHL  3.785  CLA  27.53  RAL  22.45  RAC  6567.6  VEl  11.650  PTH  2.05  VHP  5.018  CPA  18.48  RAP  28.30  ECC  I .2358 

LNCH  A7MTH  LNCH  TIME  L-J  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 7 41  3268.68  -25.08  115.52  246.87  76.40  329  2668.7  -26.70  107.23 

90.00  0 10  24  3650.75  -16.71  140.35  243.89  66.80  I II  M 3050.8  -19. 7i  132.95 

100.00  4 9 55  2874.62  -28.34  87.28  247.63  80.08  4 57  50  2274.6  -29.42  78,64 

100.00  0 50  50  3520.05  -13.69  129,29  242.43  63.16  I 49  30  2920.0  -17.18  122.24 

110.00  6 17  42  2474.72  -34.03  57.69  248.41  86.59  6 58  57  1874.7  -34.13  48.45 

110.00  0 59  32  3492.72  -8.73  124.3)  239.51  56.82  1 57  45  2892.7  -13.03  117.86 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7500  TRA-1.2501  TC3  .6814  BAU  .1368  SCT  2471.4  SCR  525.6  SC3  605,5  ST  1303.4  SR  403.3  SS  1639.5 

ROE  -.2592  RRA  -.1815  RC5  .2140  FAU  .07184  RRT  .9163  RRF  -.9445  RTF  -.9571  CRT  .9608  CRS  .9824  CST  .9955 

FOE  2.2804  FRA  3.0102  FC3-4.3403  BSP  8498  SG6  2526.7  R23  -.1531  R1 3 -.9597  LSA  2129.0  MSA  129.9  SSA  12.1 

BOE  .7936  6RA  1 .2632  6C3  .7142  FSP  -1820  SCI  2518.2  SC2  206.6  THA  11.10  ELI  1360.1  El2  107.1  ALF  16.66 

LAUNCH  CATE  CEC  17  1968  FLIGHT  TIME  140.00  ARRIVAL  CATE  may  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  366.875 

RL  147.21  LAL  .00  La  85.12  VL  27.479  CAL  3.99  AZU  87.88  HCA  157.30  SMA  126.64  ECC  .17637  INC  2.1245  V]  30.265 

RP  108.47  LAP  .82  LOP  242.44  VP  37.403  GAP  -5.95  AZP  9)  .96  TAL  160.74  TAP  318.04  RCA  104.30  APO  148.97  V2  34.936 

RC  57.109  CL  16.04  GP  10.48  ZAL  55.91  ZAP  30.52  ETS  344.22  ZAE  157.15  ETE  15.66  ZAC  123.00  ETC  157.80  CLP  -28.83 

PLANETOCENTRIC  CONIC 

C3  13.522  VHL  3.677  OLA  26.70  RAL  22.48  RAO  6567.5  VEL  11.615  PTH  2.04  VHP  4.759  CPA  20.23  RAP  28.00  ECC  1 .2225 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 

90.00  2 32  59  3172.55  -26.45  108.81  246.10  79.49  3 25  52  2572.5  -27.63  100.34 

90.00  234125  3721.42  -14.77  144.62  242.18  65.56  24  43  26  3121.4  -17.94  137.39 

100.00  4 26  0 2808.19  -29.03  82.46  246.56  82.53  5 12  49  2208.2  -29.76  73.73 

100.00  0 35  0 3561 .02  -12.42  131.67  241 .01  62.59  1 34  21  2961.0  -15.99  124.70 

110.00  6 27  9 ?429.10  -54.16  54.14  247.03  88.69  7 7 39  1829.1  -33.97  44.90 

110.00  0 50  2)  3512.86  -7.97  125.38  238.36  56.65  1 48  53  2912.9  -12.31  118.96 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7062  TRA-1.1991  TC3  .7547  BAU  .1477  SCT  2427.4  SCR  623.6  SC3  669.8  ST  1266.8  SR  439.2  SS  1687.8 

ROE  -.2713  RRA  -.227)  RC3  .3137  FAU  .07927  RRT  .9392  RRT  -.9698  RTF  -.9593  CRT  .9704  CRS  .9881  CST  .9958 

FOE  2.3959  FRA  3.2550  FC3-5.0755  BSP  8651  SG6  2506.3  R23  -.1810  R13  -.9631  LSA  2152.1  MSA  121.6  SSA  11.3 

BOE  .7565  BRA  1 .2204  BC3  .8172  FSP  -2050  SGI  2497.6  SC2  208.1  THA  13.66  ELI  1337.0  El2  100.6  AlF  18.70 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69^ 


UUNCH  DATE  DEC  17  J9fd  PUCHT  TIHE  U2.00  ARRIVAL  DATE  MA^  a 1969 

HELlOCENTfflC  CONIC  DISTANCE  373*447 

RL  147,21  UAL  .00  LOL  85.12  Vt  27,527  GAL  3.86  A2L  88.10  MCA  160.49  SNA  126.96  ECC  .17277  INC  1.9024  VJ  30.265 

RP  108.91  LAP  .64  LOP  245.62  VP  37.427  CAP  -9.42  AZP  91.79  TAL  160.94  TAP  321.43  RCA  105.02  APO  M8.89  V2  34.929 

RC  59.010  Cl  14.79  CP  12.79  2Al  55.95  ZAP  33.99  ETS  342.87  ZAE  156.62  ETE  22.08  ZAC  122.23  ETC  156.37  ClP  -31.77 

Plane  TocENTRK  conic 

C3  12.751  VML  3.571  OLA  29.44  RAL  22.73  RAO  6567.5  VEL  11.582  PTH  2.03  VHP  4.525  OPA  22.45  RAP  27.25  ECC  1.2099 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  JHJ  2 LONG 

90.00  3 1 91  3065.79  -27.54  101.19  245.28  83.16  3 52  57  2465.8  -28.21  92.59 

90.00  23  14  30  3802.82  -12.42  149.45  240.60  64.35  24  l7  53  3202.8  -15.77  142.38 

100.00  4 47  42  2724.53  -29.61  76.31  245.51  85. 7l  5 33  7 2124.5  -29.89  67.52 

100.00  0 15  16  3619.32  -10.57  135.01  239.64  61.87  1 15  39  5019.3  -14.25  128.15 

110.00  6 41  22  2368.90  -34.16  49.44  245.64  91.47  7 20  51  1768.9  -33.57  40.24 

110.00  038  5 3547.72  -6.66  127.23  237.29  56.39  13713  2947.7  -11.04  120.B7 

differential  CCRRECTICNS  MI0-CCUf?8€  E«CUTI0N  ACCURACV  ORBIT  DETERMINATION  ACCURACV 


TOC  -.6394 

TRA* 

-1.1340 

TC5 

.8567  BAU 

,1657 

SCT  2342.4  SOU  761 .0  SC3 

734.9 

ST 

1190.9 

SR 

466.  Z 

SS 

1699.2 

ROE  -.2876 

RRA 

-.2868 

RC3 

.4597  FAU 

.0601 7 

RRT  .9533  RRT  -.9851  RTF  - 

.9623 

CRT 

.9775 

CRS 

.9923 

CST 

.9960 

FOE  2.4448 

FRA 

3.9007  FC3-5 

.9860  BSP 

9081 

SCB  2463.1  823  -.1972  813  - 

.9682 

LSA 

2128.2 

MSA 

112.6 

5SA 

10.4 

BOE  .7011 

BRA 

1.1697 

BC3 

.9722  PSP 

-2345 

SCI  2455.3  SC2  219.8  THA 

17.37 

EU 

1282.8 

EL2 

95.2 

AlF 

21  .88 

- 

9.AUNCH  DATE  DEC  17  1968 

FLICHT  time  144.00 

arrival 

DATE 

MAY 

10  1969 

: 

HELIOCENTRIC  CCNIC 

DISTANCE  380.006 

RL  147.21 

LAL 

.00 

LOL  . 

85.12  VL 

27.570 

CAL  3.74  A2U  BB.40  HCA  163.67 

SMA  127.25 

ECC 

.16957 

INC 

1 .5978 

VI 

30.265 

= 

RP  108.55 

LAP 

.49 

LOP  248.80  VP 

37.447 

CAP  -4,91  AZP  91.53  TAL  161.13 

TAP  324.80 

RCA 

105.67 

APO 

148.63 

V2 

34.91 1 

RC  60.976 

CL 

12.79 

CP 

15.98  ZAL 

55.85 

2AP  37.98  ETS  341.02  2AC  18S.6B 

ETC  3C 

1.23 

ZAC 

120.83 

ETC 

154.63 

CLP 

-34.89 

PLANETOCENTRIC  CONIC 

C3  12.010 

VML 

9.4CC 

OLA 

23.50  RAL 

23.31 

8A0  6867,8  VEL  11.980  8TH  2.02 

4. 

329 

OPA 

25.39 

RAP 

25.90 

ECC 

1.1977 

LN04  AZMTH 

LNCH  TIME 

L-I 

TIME  INJ  LAT 

INJ  LONC  INJ  8T  ASC  INJ  A2MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

= 

90.00 

3 

36  57 

2959 

.70  -^.23 

92.04  244.39  B7.70 

4 25 

56 

2339.7 

- 

26.25 

83.37 

90.00 

22 

44  6 

3403.46 

-9,38 

158.29  239.24  63.16 

23  49 

10 

3303.5 

- 

12.91 

146.36 

100.00 

5 

16  50 

2617.61  -29.89 

6B.3B  244.43  B9.B7 

6 0 28 

20)7.6 

- 

29.59 

59.59 

100.00 

23 

46  54 

3*0. T8 

•7,92 

139.61  23B.4S  61  .OB 

24 

34 

3)00.8 

- 

11.71 

152.68 

i 

110.00 

7 

2 20 

2287,58  - 33.83 

43.11  244.22  93.20 

7 40  27 

1687,6 

- 

32.74 

34.04 

= 

110.00 

0 

21  90 

3603 

.57 

■4.55 

130.17  236.39  56.0B 

1 21 

53 

3003.6 

-6.97 

123.88 

? 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  eiCCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE  -.6395 

TRA' 

-1.1463 

TC3 

.6602  BAU 

.1469 

SCT  236B.6  9C8  9B7.I  SC3 

814.1 

ST 

1225.6 

SR 

563.1 

SS 

1787.8 

ROC  -.3289 

RRA 

-.3920  RC3 

.6120  PAU 

.08931 

ART  .9558  «P  -.9936  RTF  - 

.9554 

CRT 

.9675 

CRS 

.9959 

CST 

.9976 

: 

FOE  2.589T 

FRA 

3.9452  PC3-6 

.4380  BSP 

7856 

SCB  2566.0  R23  -.2328  R13  - 

.9662 

LSA 

2242.7 

MSA 

93.6 

S5A 

II  .5 

- 

BOE  .7189 

BRA 

l.Hli 

6C3 

.9150  PSP 

-2297 

SCI  2551.9  SC2  269.5  THA 

21.98 

Eli 

1354.7 

EL2 

63.2 

ALF 

25.27 

LAUNCH  DATE 

DEC 

17  1968 

Plight  time  us.do 

arrival 

DATE 

MAY 

12  1969 

i 

HELIOCENTRIC  CONIC  DISTANCE  386.534 

RL  147.21  LAL  .00  LOL  85.12  VL  27.608  CAL  3.63  AZt  88.85  HCA  166.85  SMA  127.51  ECC  .16672  INC  1.1498  VJ  30.265 

RP  108.58  LAP  .26  LOP  251 .98  VP  37.465  CAP  -4.41  AZP  91.12  TAL  16l .30  TAP  328.15  RCA  106.25  APO  148.76  V2  34.900 

RC  63.000  CL  9.48  CP  20.61  ZAL  55.62  ZAP  42.65  ETS  338.53  ZAE  153.66  ETE  40.48  ZAC  118.47  ETC  152.46  CLP  -38.20 

PLANETOCENTRIC  CONIC 

C3  11.284  VML  3.359  OLA  20.34  RAL  24.41  RAO  6967.4  VEL  11.518  PTH  2.01  VHP  4.191  DPA  29.55  RAP  23.59  ECC  1.1857 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  iNJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 22  26  2778.88  -28.1)  80.28  243.37  93.58  5 8 45  2178.9  -27.32  7i.7i 

90.00  22  7 23  4038.24  -5.16  162.94  238.25  62.12  23  14  4 J 3458.2  -8.85  156.20 

100.00  5 57  0 2473.93  -29.44  57.75  243.25  95.46  6 38  14  1873.9  -28.37  49.09 

100.00  23  19  30  5818.4^  -3.99  146.14  237.61  60.35  24  19  9 3218.4  -7,91  139.54 

110.00  73329  2172.08  -32.77  34.27  242.71  100.33  8 9 41  1572.1  -31.00  25.49 

110.00  23  55  31  3693.03  -1.14  134.85  235.83  99.83  24  57  4 3093.0  -5?6l  128.62 

differential  COWECTIONS  mid-course  EiCCUTION'ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5382  TRA-1.0729  TC3  .7631  BAU  .IBOl  SCT  2216.4  SCR  1290.4  SC3  862.1  ST  1088.9  SR  67i.J  SS  1689.0 

ROC  -.3555  RRA  -.9264  RC3  .9185  FAU  .09682  RRT  .9584  RRF  -.9976  RTF  -.9971  CRT  .9921  CRS  .9975  CST  .9983 

FOE  2.3820  FRA  4.1918  FC3-7.4279  BSP  8224  SCB  2564.7  R23  -.2119  R13  -.9748  LSA  2117. 3 MSA  75.3  S5A  11.6 

BOE  .6450  BRA  1.1947  BC3  1.1941  FSP  -2566  361  2544.5  SC2  320.7  THA  29.68  ELI  1277.1  El2  7j  .8  AlF  31.56 

LAUNCH  DATE  DEC  17  1968  FLIGHT  TIME  148.00  ARRIVAL  DATE  HAV  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  393.04) 

RL  147.21  LAL  .00  LOL  89.12  VL  27.642  CAL  3.54  AZL  89.57  HCA  170.03  SMA  127.74  ECC  .1642)  INC  .4257  vi  30.265 

RP  108.62  LAP  .07  LOP  293.16  VP  37.479  CAP  -3.92  AZP  90.42  TAL  161 .45  TAP  331.48  RCA  106.76  APO  148.71  V2  34.889 

RC  65.076  CL  3.61  CP  27.72  ZAL  55.35  ZAP  49.59  £TS  355.14  ^>^149.21  ETE  52.35  7AC  114 .53  ETC  149.73  ClP  -41.65 

PLANETOCENTRIC  CONIC 

C3  10.639  VHL  3.262  OtA  14.79  RAL  26.46  RAO  6967.4  VEL  11.490  PTH  2.00  VHP  4.170  OPA  35.82  RAP  19.60  ECC  1.1751 

LHCH  AZMTH  LNCH  TIME  L-I  iNJ  UT  INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  5 26  98  2952.89  -26.08  64.08  242.40  101.44  6 9 31  1952.9  -24.24  55.90 

90.00  21  19  10  4240.08  1.33  174.22  238.28  61.71  22  29  90  3640.1  -2.46  167.59 

100.00  6 96  18  ^.83  -27,13  42.64  242.15  103.06  7 34  2 1 664.8  -25.06  34.4  5 

100.00  22  32  32  4003.36  2.27  196.29  237.76  60.19  23  39  16  3403.4  -1.72  149.77 

110.00  825^2)  1995.95  -29.86  21.34  241.30  107.46  8 59  37  1395.5  -27.19  13.18 

110.00  23  22  58  3845.41  4.68  142.81  236.26  56.10  24  2 7 3 3245.4  .19  1 36.60 

differential  corrections  mid-course  E«CUTI0N  accuracy  orbit  DETERMINATION  ACCURACY 

TDE  -.4389  TRA-I. 0190  TC3  .7505  BAU  .2228  SCT  2064.1  SCR  1764,6  SC3  870.0  ST  949.8  SR  774.7  SS  1488.3 

ROE  -.3735  RRA  -.7544  RC3  1 .3752  TAU  .09794  RRT  .9560  RRT  -.9992  RTF  -.9944  CRT  .9977  CRS  .9985  CST  .9997 

FOE  1.9193  PRA  4.3686  FC3-7. 9697  BSP  8770  SCB  2715,6  R23  -.1746  R1 3 -.9839  LSA  1927.5  MSA  42.2  5SA  16.9 

BOE  .5760  BRA  1.2679  BC3  1.9667  FSP  -264)  SCI  2686.3  SC2  397.8  THA  40.33  £l1  1229.0  El2  40.6  ALF  39.19 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  DATE  DEC  1?  1^66 


HELIOCENTRIC  CONIC 


RL 

147.21  lal 

.00 

LOL 

05.12 

VL 

27.672 

CAL 

RP 

100.65  LAP 

-.11 

LOP 

250.33 

VP 

37.491 

CAP 

RC 

67,190  GL 

-0.26 

OP 

39.46 

ZAL 

55.91 

ZAP 

Planetocentric  conic 

C3 

10.530  VHL 

3.245 

OLA 

3.60 

RAL 

30.46 

RAO 

rtlCHT  TIME  150.00 
DISTANCE  399.523 

3.46  A7L  90.97  MCA  173.20  SMA  127,9* 
-3.45  A7P  69.04  TAL  161.56  TAP  334,78 
56.66  £TS  330.63  7AE  139.74  ETE  64.07 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

7 13  16 

2104.21 

-10.02 

39.57 

90.00 

20  4 50 

4604.59 

12.71 

194.96 

100.00 

0 36  17 

1916.41 

-19.67 

19.50 

100.00 

21  24  29 

4347.63 

13.53 

175.64 

110.00 

9 46  24 

1690.71 

-21.93 

1.25 

110.00 

22  26  52 

4 J 46. 00 

15.71 

159.10 

INJ  ffT  ASC 
242.99 
241.91 
242.62 
241.50 
241.50 
240.25 


PTM  2.00  VHP 
INJ  A7MTH  INJ 
111.56 
64.46 
112.97 
63.09 
116.90 
59.24 


4.470 
TIME 
7 49  40 

21  21  34 

9 6 14 

22  36  57 
10  16  34 

23  37  56 


arrival  cate  MAI^  16  1969 


ECC  .16203  INC  .9637  VI  30.265 
RCA  107.21  APO  146.67  V2  34.676 
7aC  107.73  ETC  146.44  ClP  -44.95 

OPA  45.97  RAP  11.76  ECC  1.1733 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1564.2 

4004.6 
1316.4 

3747.6 

1090.7 
3546.1 


-15.73 

9.17 

-16.39 

9.61 

-16.14 

11.52 


32.26 
166 .06 
12.25 
166.63 
354.16 
152.51 


oiEeerential  corrections 

TOE  -.3272  TRA  -.9616  TC3  .6532 
ROE  -.3120  RRA-1.1755  RC3  1.9664 
FOE  1.0103  FRA  4. 1709  FC3-7.0059 
80E  .4522  8RA  1.5316  BC3  2.0910 

LAUNCH  DATE  DEC  17  1966 

HELIOCENTRIC  CONIC 
RV  147.21  LAL  .00  LOL  65.12 
RP  106.66  LAP  -.30  LOP  261 .50 
RC  69.360  OL  -35.26  CP  59.94 
PlAJCTOCENTRIC  CONIC 
C3  15-639  VHL  3.960  OLA  -22.00 
LNCH  A2MTH  LNCH  TIME  L-I  TIME 
90.00  11  29  14  1394.17 

90.00  16  59  50  5570.13 

100.00  12  34  56  itS2*0S 

100.00  16  36  49  5257.45 

110.00  13  10  4J  1070.04 

110.00  20  17  33  4942.26 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2563  TRA-1.0555  TC3  .3375 
ROE  .0904  RRA-2.0942  RC3  1.7657 
FOE  -.2261  FRA  2.9597  FC3-2.4500 
BOE  .2737  BRA  2.3452  0C3  1.7976 


BAU  .2944 
FAU  .06521 
BSP  9965 
FSP  -2339 


VL  27.690  CAL 
VP  37.501  CAP 
ZAL  63.26  ZAP 


SOT  1679.0  SCR  2500.1  SC3  764.6 
RRT  .9300  RRF  -.9990  RTf  -.9400 
see  3133.9  R23  -.1159  R13  -.9931 
SOI  3097.7  S02  474.9  THA  53.57 

flight  time  152.00 

DISTANCE  405.971 

3.40  4Zt  94.77  MCA  176.36  SMA  120.11 
-2.99  4ZP  05.24  TAL  161.66  TAP  330.03 
69.61  ETS  324.04.ZAE  120.62  ETE  72.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

770.2 

SR 

033.3 

S5 

1099.2 

CRT 

.9931 

CRS 

.9990 

CST 

.9070 

LSA 

1500.3 

MSA 

102,0 

SSA 

5.1 

ELI 

1130.2 

EL2 

66.7 

alf 

46.97 

ARRIVAL  DATE  MAV  16  1969 


ECC  .16017  INC  4.7675  VI  30.265 
RCA  107,59  APO  146.63  V2  34.667 
ZAC  95.76  ETC  142.90  ClP  -45.93 


RAL  39.36  I 
INJ  LAT 
5.16 
20.26 
3,73 
29.09 
.33 
33.90 

BAU  .3006 
FAU  .04402 
BSP  12245 
FSP  -1341 


INJ  LONG 
353.90 
260.00 
337,61 
237.02 
326.99 
212.09 


VEL  11.714 

PTH  2.06 

VHP  6.127 

OPA  62.30 

RAP  350.13 

ECC  1.2607 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

250.27 

117.00 

n 52  20 

794.2 

0.05 

347.25 

264.61 

91.01 

10  32  40 

4970.1 

20.22 

251  .33 

257.40 

119.60 

12  54  30 

502.1 

7.66 

331 .02 

264.64 

09.96 

20  4 26 

4657.4 

29.57 

220.23 

255.36 

124.10 

13  20  31 

470.0 

4.02 

320.70 

264.44 

05.20 

21  39  56 

4342.3 

32.07 

203.00 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  J7DI.0  SOR  3544.0  S03  431 .6 
RRT  .9379  RRF- J .0000  RTF  -.9396 
506  3932.2  R23  -.0506  R13  -.9903 
SOI  3095.3  S02  537.2  THA  65.26 


ORBIT  DETERMINATION  ACCURACY 


ST 

616.5  SR 

905.1 

SS 

736.0 

CRT 

.7106  CRS 

1 .0000 

CST 

.7126 

LSA 

1314.0  MSA 

405.6 

SSA 

.5 

ELI 

1094.5  El2 

390.4 

alf 

62.16 

LAUNCH  DATE  DEC  17  I960 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  05.12 

RP  100.72  LAP  -.49  LOP  264.67 

RC  71.560  OL  -60.31  CP  60.91 

planetocentric  conic 
C3  544.043  VHL  23.325  OLA  -51.55 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 
44  .94 


FLICHT  TIME  154,00 


ARRIVAL  date  MAY  20  1969 


VL  27.720  CAL 
VP  37.500  CAP 
ZAL  05.60  ZAP 


DISTANCE  412.101 

3.39  AZL  137.07  HCA  179.33  SMA  120.27  ECC  .15006  INC47.O620  Vl  30.265 
-2.59  AZP  42.93  TAL  161.52  TAP  340.05  RCA  107.09  APO  140.64  V2  34.056 
06.54  ETS  109.29  ZAE  74.41  ETE  303.92  ZAC  00-42  ETC  15.03  ClP  00.34 


135.06 

44.94 

135.06 

44.94 

135.06 


9 40  37  2290.90 
10  24  40  749.09 
9 40  37  2290.90 


10  24  40 


749.09 


9 40  37  2290.90 


10  24  40 


749.09 


RAL  37.30 
INJ  LAT 
1.61 
1.62 
1.61 
1.62 
1.61 
1.62 


RAO  6572.4  VEL  25.794  PTH  3.36  VHP  30.959 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


63.24 

300.36 

63.24 

300.36 

63.24 

300.36 


306.09 

306.11 

306.09 

306.11 

306.09 

306.11 


141.53 

141.53 

141.53 

141.53 
141.53 
141.53 


10  26  56 
10  37  10 
10  26  56 
10  37  10 
ID  26  56 
10  37  10 


DIFFERENTIAL  CORRECTIONS 


TC3 

-.1472 

BAU  2.2993 

RC3 

.2790 

FAU- .04111 

FC3 

.0654 

BSP 

1400 

BC3 

.3161 

FSP 

-14 

LAUNCH  DATE  OEC  J7  I960 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  05.12 

RP  100.74  LAP  -.67  LOP  267.04 

RC  73.792  OL  60.30  OP  -70.02 

PLANETOCENTRIC  CONIC 


33.01  17  24 

146.19  3 5 

33.01  17  24 

146.19  3 5 

33.01  17  24 

146.19  3 5 

differential  CORRECTIONS 
TOE-2.4191  TRA  -.4042  TC3  .0343 

ROE  5.3230  RRA  -.0452  RC3  -.2701 

FOE  4.0674  FRA  .0990  FC3  -.2526 

BOE  5.0477  BRA  .4067  0C3  .2723 


VL  27.739  CAL 
VP  37.513  GAP 
ZAl  76.91  ZAP 


BAU  .2152 
FAU  .01725 
BSP  12699 
FSP  -943 


MID-COURSE  execution  ACCURACY 
SOT  1912.4  SOR  4017.9  S03  70.7 

RRT  -.9213  RRF  .9901  RTF  -.9435 
SOB  4449.0  m -.0079  R13  1.0000 
SOI  4397.6  see  679.4  THA  114.29 

FLICHT  TIME  156.00 

DISTANCE  410.939 

3.^  AZL  76.05  Ha  102.00  SNA  120.40 

-2.07  AZP  103.94  TAL  161.06  TAP  344.65 

70.00  ETS  43.79  2AE  107.26  ETE  295.59 


VHP  7.346 
INJ  time 
10  41  50 
3 55  10 
10  41  50 
3 55  10 
10  4]  50 
3 55  10 


SOT  1905.5  SOR  3909.0  S03  315.5 
RRT  -.9301  RRF  .9903  RTF  -.9562 
SOB  4421.5  R23  -.0060  R13  . 9999 

SOI  4300.5  S02  601.0  THA  114.63 


OPA  64.93  RAP  226.10  ECC  9.9536 
PO  CST  TIM  INJ  2 L4T  INJ  2 LONG 
1699.0  7.06  50.64 

149.9  7.07  295.77 

1699.0  7.06  50.64 

149-9  7.07  295.77 

1699.0  7.06  50.64 

149.9  7.07  295.77 

ORBIT  DETERMINATION  ACCURACY 
ST  1109.2  SR  1310.2  SS  073.7 

CRT  -.0200  CRS  -.9092  CST  .0949 

LSA  1062.0  MSA  513.9  SSA  .3 

Eli  1646.0  El2  500.4  AlF  129.03 

ARRIVAL  DATE  MAY  22  1969 


OLA  60.67 

RAL  339.33 

RAO  6569*1 

VEL  13.434 

PTM  2.46 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

4643.49 

-23.11 

220.55 

235.46 

32.10 

2960.04 

-23.10 

90.01 

235.45 

32.10 

4643.49 

-23.11 

220.55 

235.46 

32*10 

2960.04 

-23.10 

90.01 

235*45 

32.10 

4643.49 

-23.11 

220.55 

235.46 

32.10 

2960 .04 

-23.10 

90.01 

235.45 

32.10 

ECC  .15716  INCJ3.9523  VJ  30.265 

RCA  100.22  APO  140.57  V2  34.046 

ZAC  116.25  ETC  221.90  CLP  -52.02 

OPA  -52.16  RAP  60.45  ECC  1,9728 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4043.5  -29.01  224.07 

2360.0  -29.00  06.33 

4043.5  -29.01  224.07 

2360.0  -29.00  06.33 

4043.5  -29.01  224.07 

2560.0  -29.00  06.35 

ORBIT  determination  ACCURACY 

ST  1012.3  SR  3967.6  55  2302-3 

CRT  -.9943  CRS  -.9990  CST  .9960 

LSA  4929.1  MSA  176.5  SSA  I .0 
Eli  4350.3  EL2  176.5  AlF  114.47 


601 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  ^ 


LAUNCH  CATC  CEC  1 7 J 963 


ruICHT  TIME  153,00 


ARRIVAL  CATE  HAT  24  |969 


HELIOCENTRIC  CONIC 


DISTANCE  4?5.513 


Rl  147.21 

lal 

.00 

LOL  35.12 

VL  27.754 

CAL  3.27 

A2L  61.69 

HCA 

185.94 

SMA 

126.50 

ECC  .15614 

INC  3.3049 

VJ 

30.265 

RP  103.77 

LAP 

-.36 

LOP  271 .01 

VP  37.516 

CAP  -1.64 

A2P  96.26 

tal 

161 .63 

TAP 

347.77 

RCA  106.44 

APO  143.57 

V2 

34  .339 

RC  76.053 

Cl 

50.23 

CP  -49.24 

7At  70.57 

7AP  73.37 

ETS  23.65 

126.76 

ETE 

262.77 

ZAC  121.20 

ETC  193.30 

CLP 

-64 .00 

planetocentric  conic 

C3  27.122 

VHL 

5.203 

CLA  54.94 

355.58 

RAD  6563.1 

VEL  12.166 

PTH 

2.19 

VHP 

4.295 

DPA  -96.75 

RAP  47.90 

ECC 

1 .4464 

LNCH  A2MTH 

LNCH  time 

L-l  TIME 

Tnj  lat 

INJ  LONG 

INJ  RT  ASC 

iNJ  A2MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

40.73 

13 

47  35 

4412.31 

-31 .73 

2)3.03 

259.62 

42.51 

20 

1 7 

5612.3 

-37.50 

206.64 

139.27 

3 

52  10 

2606.99 

-31.77 

64.13 

259.60 

42.50 

4 

36  59 

2209.0 

-37.49 

77.79 

40.73 

13 

47  35 

4412.31 

-31 .73 

213.03 

239.62 

42,51 

20 

1 7 

3612.3 

-37.50 

206.64 

159.27 

3 

52  ID 

260B,99 

-31.77 

64.13 

239.^ 

42.50 

4 

36  59 

2209.0 

-37.49 

77.79 

40.73 

13 

47  35 

4412.31 

-31 ,78 

213.03 

239.62 

42.51 

20 

1 7 

3612.3 

-37.50 

206.64 

139.27 

3 

52  10 

2303.99 

-31.77 

64.16 

239.60 

42.50 

4 

36  59 

2209.0 

-37.49 

77.79 

OirrERENTIAL  CORRECTIONS 


MID-COURSE  EiECUTIOn  HOJRACf 


OR0TT  determination  ACCURACr 


TOE 

-.5452 

TRA  -.4343 

TC3 

.0096 

BAU 

.3067 

SCT 

1025.6  SCR 

3536.1  SC3 

627.7 

ST 

649.6 

SR 

3266.9 

ss 

3257.3 

ROE 

2.9766 

RRA 

.5237 

RC3  -.6513 

FAU 

.07602 

RRT 

-.7736  RRT 

.9993  RTF 

-.7920 

CRT 

-.9545 

CRS 

-.9999 

CST 

.9560 

FOE 

7.9349 

FRA  1.5613 

FC3-2.4265 

BSP 

11210 

SC6 

3663.7  R23 

-.0106  R15 

.9^7 

LSA 

4670.5 

MSA 

190.4 

SSA 

2.0 

60E 

3.0263 

6RA 

.6604 

6C3 

.6514 

fSP 

-2556 

SCI 

3626.9  SC2 

633.5  Tma 

103.05 

Eli 

3347.1 

EL2 

190.3 

AlF 

100.71 

tAUNCH  DATE  DEC  IT  1966 


FtlCA^T  TIME  160,00 


ARRIVAL  DATE  MAT  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  491.665 


Rl  147.21 

LAL 

.00 

LOL  65.12 

VL  27.767 

CAL  3.26 

AZt  63.43 

HCA 

169.10 

SMA  126.59 

ECC  .15536 

INC  6.5662 

VI 

30.265 

RP  106.60 

LAP 

-1  .04 

LOP  274 . 17 

VP  37.516 

CAP  -1 .22 

AZP  96.49 

tal 

161.76 

TAP  550.66 

RCA  106.61 

APO  146.57 

V2 

34,831 

RC  78,340 

CL 

44.51 

CP  -37.42 

ZAL  67.54 

ZAP  74.36 

ETS  15.06 

ZAE 

141.15 

ETE  277,13 

ZAC  121.21 

ETC  166.54 

CLP 

-70.18 

planetocentrk  conic 

C3  20.463 

VMt 

4.524 

OLA  50.73 

RAl  2. 12 

RAO  6567.6 

VEL  11.910 

PTH 

2.12 

VHP  3.504 

OPa  -27.29 

RAP  39.12 

ECC 

1,5368 

LNCH  AZMTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

45.97 

19 

29  18 

4306.72 

-33.02 

203.23 

240.04 

49.01 

20  41  6 

3706.7 

-36.03 

195.98 

134.03 

4 

2 36 

2775.00 

-33.01 

61.93 

240.03 

49.00 

4 48  53 

2175.0 

'36.02 

74  .68 

45.97 

19 

29  16 

4306.72 

'33.02 

203.23 

240.04 

49.01 

20  41  6 

3708.7 

'36.03 

195.98 

134.03 

4 

2 36 

2775.00 

-33.01 

61.93 

240.03 

49.00 

4 48  53 

2i75.0 

'36.02 

74.68 

45.97 

19 

29  16 

4308.72 

-33.02 

203.23 

f40.04 

49.01 

20  41  6 

3708.7 

'36.03 

195.96 

134.03 

4 

1 38 

2775.00 

-53.01 

61.93 

240.05 

49.00 

4 48  53 

2|75.0 

'38.02 

74.68 

differential  CORRECTIONS 


MI0-CC)URSE_E«CUTIGN  accuracy 


0R8IT  DETERMINATION  ACCURACY 


TOE 

-.0835 

TRA  -.3364  TC3  -.1393 

BAU 

.2796 

SCT 

693.0  SCR  2936.1  SC3 

1215.9 

ST 

226.0 

SR 

2565.3 

SS 

3641  .6 

ROC 

2.0066 

RRA  .5742  RC3-J.0126 

FAU 

.12112 

RRT 

-.4555  RRF 

.9992  RTF 

-.4776 

CRT 

-.5763 

CRS 

-.9999 

CST 

.5892 

FOE 

9.3926 

FRA  2.9577  FC3-5.1243 

BSP 

9396 

see 

3016. T R23 

.0019  R13 

.9995 

LSA 

4456.3 

MSA 

166.8 

SSA 

2.6 

BOE 

2.0066 

BRA  .6655  BC3  1.0221 

FSP 

-3654 

SC) 

2953.7  SC2 

613.3  THA 

96.41 

ELI 

2566.7 

El2 

185.8 

ALF 

92.96 

lAONCH  date  dec  it  1963 


flight  time  162.00 


arrival  cate  may  23  1969 


HELIOCENTRIC  CONK 


DISTANCE  433.042 


RL  147.21 

LAL 

.00 

LOL  85.12 

VL  27.777 

CAL 

3.26 

AZL  84.28 

HCA 

192.27 

SMA 

128.66 

ECC  .15481 

INC  5.7220 

VJ 

30.265 

RP  106.82 

LAP 

-1  .21 

LOP  277.34 

VP  37.518 

CAP 

-.81 

AZP  95.59 

tal 

161.68 

TAP 

353.95 

RCA  108.74 

APO  148.58 

V2 

34 .824 

RC  80.651 

CL 

40.99 

C>  -^.06 

ZAl  65.78 

ZAP 

77.92 

ETS  9.43 

ZAE 

148.81 

ETE  269.73 

ZAC  119.36 

ETC  182.31 

CLP 

-76.01 

Planetocentrk  conk 

C3  17.769 

VHL 

4.215 

CLA  47.99 

RAL  5.55 

RAC  6567.7 

VEL  11.796 

PTH 

2.09 

VHP 

3.165 

OPA  -21.66 

RAP  33.39 

zee 

1 .2924 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49,49 

19 

54  33 

4247.66 

-32.92 

197.01 

239.89 

52.87 

21 

5 21 

3647.7 

-37.49 

189.59 

130.51 

4 

4 45 

2769.46 

-32.90 

81 

.27 

239.88 

52.86 

4 

50  54 

2169.5 

-37.48 

73.65 

49.49 

19 

54  33 

4247.66 

-32.92 

197.01 

239.89 

52.87 

21 

5 21 

3647.7 

-37.49 

189.39 

130.51 

4 

4 45 

2769.46 

-32.90 

81 

.27 

239.88 

52.86 

4 

50  54 

2169.5 

-37.48 

73.65 

49.49 

19 

54  33 

4247.66 

-32.92 

197.01 

239.89 

52.87 

21 

5 21 

3647.7 

-37.49 

189.39 

130.51 

4 

4 45 

2769.46 

-32.90 

81 

.27 

239.88 

52.86 

4 

50  54 

2169.5 

-37.48 

73.65 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR6IT  DETERMINATION  ACCURACY 


TOE 

.2158 

TRA  -.2171 

TC3  -.3566 

BAU 

.2507 

SCT 

€09.0 

SCR  2491 .0 

5C3 

1477,6 

ST 

321.9 

SR 

2092.2 

SS 

3805.6 

ROE 

1 .5194 

RRA  .5481 

RC3  -.9930 

FAU 

.14964 

RRT 

.2417 

RRF 

.9988 

RTF 

.2167 

CRT 

.8342 

CRS 

-.9999 

CST 

-.8247 

FDEIO.0789 

FRA  4.0306 

FC3-7.2905 

BSP 

7767 

see 

2564.4 

R23 

.0403 

R13 

.9983 

LSA 

4350.9 

MSA 

183.4 

SSA 

3.2 

0D£ 

J .5347 

BRA  ,5895 

eC3  1 .0551 

FSP 

-4666 

SCI 

2495,6 

SC2 

589.9 

THA 

86.42 

Eli 

2109.5 

EL2 

J76.1 

ALF 

82.63 

INCH 

DATE  OEC  17  1968 

flight 

TIME 

164.00 

arrival 

CATE 

MAY 

30  1969 

HELIOCENTRIC  CONIC 


DISTANCE  444.373 


RL  147.21 

LAL 

.00 

LOL  85.12 

VL  27.784 

CAL  3.28 

AZL  84.78 

HCA  195.44 

SHA  128 

1.71 

ECC  .15449 

INC  5.2194 

VI 

30.265 

RP  108.84 

LAP 

'1 .39 

LOP  280.50 

VP  37.517 

CAP  -.40 

AZP  95.03 

TAL  161.55 

TAP  356 

».99 

RCA  i06.82 

APO  148.59 

V2 

34.816 

RC  82.981 

CL 

38.60 

CP  -25.07 

ZAL  64.57 

ZAP  82.60 

ETS  5.54 

ZAE  153.53 

ETE  259 

1.66 

ZAC  116.85 

ETC  176.20 

CLP 

-81  .82 

planetocentric  conk 

C3  16.358 

VHL 

4.045 

OLA  46.10 

RAL  7 . 74 

RAO  6567.7 

VEL  11.736 

PTH  2.07 

VHP  2. 

987 

CPA  -18.15 

RAP  28.86 

ECC 

1 .2692 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51.97 

20 

12  5 

4206,57 

'32.55 

192.76 

239.87 

55.34 

21  22 

12 

3606.6 

-36.63 

184 .95 

126.03 

4 

4 44 

2772.41 

'32.53 

81.24 

239.86 

55.33 

4 50 

57 

2172.4 

-36.82 

73.4  3 

51  .97 

20 

12  5 

4206.57 

-32.55 

192.76 

239.87 

55.34 

21  22 

12 

3606.6 

-36.83 

184.95 

128.03 

4 

4 44 

2772.41 

'32.53 

81.24 

239.86 

55.33 

4 50 

57 

2)72.4 

-36.82 

73.43 

51  .97 

20 

12  5 

4206.57 

'32.55 

192.76 

239.87 

55.34 

21  22 

12 

3606.6 

-36.83 

184.95 

126.03 

4 

4 44 

2772.41 

'32.53 

81.24 

239.86 

55.33 

4 50 

57 

2172.4 

-36.82 

73.43 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

CRBIT  DETERMINATICN  ACCURACY 

TOC  .4691 

TRA 

-.0839 

TC3  '.6115 

BAU  .2430 

SCT  846.0  SCR  2144.6  SC3  1643.7 

ST  666.7 

SR  1756.8 

SS 

3849.3 

ROE  1 .2210 

RRA 

.5002  RC3  -.9275 

FAU  .16937 

RRT 

.7416  RRF 

.9981  RTF  , 

.7226 

CRT  .9682 

CRS  -.9997 

CST 

-.9624 

F0E10.3212 

FRA 

4.7845 

FC3-0.9639 

BSP  €773 

see  2305.4  R23 

.1017  R13 

.9933 

LSA  4279.6 

MSA  180.3 

SSA 

3.9 

BOE  1 . 3080 

BRA 

.5072 

BC3  i.nio 

FSP  -5264 

SCI  2240.5  SC2  543.2  THA  72.64 

ELI  1872.5  EL^  156.4 

ALF 

69.68 

602 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69> 


LAUNCH  CATE  DEC  1 7 1966 

heliocentric  conic 
RL  147. El  lAL  .00  LOt  85. IE 

RP  108.86  LAP  '1.56  LOP  E83.66 

RC  85.3E8  OL  36.64  CP  '?! .4E 

planetocentric  CONIC 


flight  time  166.00 


arrival  cate  .JUN  1 1969 


VL  27.769  CAL 
VP  37.514  CAP 
7Al  63.63  7AP 


DISTANCE  450.695 

3.31  A7L  85.12  MCA  198.60  SNA  128.74  ECC  .15439  INC  4.8846  VI  30.265 

'.DO  A7P  94.63  TAL  161.36  TAP  359.96  RCA  108.86  APO  J46.62  VE  34.810 

67.79  ETS  2.71  ZAC  156.00  ETC  247.40  ZAC  114.10  ETC  175.32  ClP  '67.63 


C3  15.521 

VHL  3.940 

CLA  44.72 

RAL  9.37 

RAO  6567.6 

VEL  11.701 

LNCH  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

53.81 

20  25  27 

4176.83 

-32.14 

169.67 

240.01 

126.19 

4 4 20 

2776.31 

-32.13 

81 .46 

240.00 

53.81 

20  25  27 

4176.63 

-32.14 

169.67 

240.01 

126.19 

4 4 20 

2776.31 

-32.13 

61.46 

240.00 

53.81 

20  25  27 

4176.63 

-32.14 

169.67 

240.01 

126.19 

4 4 20 

2776.31 

-32.13 

81.46 

240.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -7003  ’■RA  .0562  TC3  -.8676  BAU  .2560 

ROE  1.0114  RRA  .4447  RC3  -.8566  FAU  .16490 

FOE10.2271  FRA  5.2439  FC-10.3135  BSP  6467 
BOe  1 .2301  BRA  .4465  BC3  1 .2336  FSP  -5794 

LAUNCH  DATE  DEC  17  1966 

HELIOCENTRIC  CONIC 

RL  147.21  LAL  .00  LOL  85.12  VL  27.791 

RP  108.88  LAP  -1.72  LOP  266.62  VP  37.511 

RC  67.691  CL  35.45  CP  -16.60  ZAL  62.61 


TH  2.06  VHP 
INJ  AZMTN 
57.04 

57.03 

57.04 

57.03 

57.04 
57.03 

NIO-COORSC  EXECUTION  ACCURACV 
SCT  1241.1  SCR  1656.6  SC3  1733.3 

HRT  .9019  fWF  .9969  RTF  .6679 

see  2233.4  R23  -1575  R13  .9647 

SCI  2166.5  SC2  455.3  THA  57.32 

flight  time  166.00 


2.892  OPA  -15.89  RAP  24,94  ECC  1.2554 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  35  4 

3576.8 

-36.22 

181.77 

4 50  38 

2178.3 

-36.21 

73.56 

21  35  4 

3576.8 

-36.22 

181 .77 

4 50  38 

2178.3 

-36.21 

73.56 

21  35  4 

3576.8 

'36.22 

181 .77 

4 50  36 

2176.3 

-36.21 

73.56 

ORBIT  OETERHINATION  ACCURACY 
ST  1019.3  SR  1496.1  SS  3802 . 5 
CRT  .9890  CRS  -.9996  CST  -.9842 


LSA  4207.8  MSA 
ELI  1806.0  EU2 


176.4  SSA 
125.1  alf 


4.6 

55.84 


DISTANCE  456.991 

GAL  3.35  A7L  B5.36  HCA  201.76  SMA  128.76 

GAP  .39  ATP  94.31  TAL  161,15  TAP  2.92 

ZAP  93. IB  ETS  .59  ZAE  156,60  ETE  234,55 


C3  14.999 

VHL 

3.673 

OLA  43.67 

RAL  10. 7 J 

RAO  6567.6  VCL  11.676 

PTH  2,05 

VHP  2.646 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

55.25 

20 

36  24 

4154.36 

-31.74 

167.34 

240.33 

56.27 

21  45  39 

124.75 

4 

4 5 

2765.42 

-31.73 

61.61 

240.32 

56.26 

4 50  30 

55.25 

20 

36  24 

4154.36 

-31.74 

167.34 

240.33 

56.27 

21  45  39 

124.75 

4 

4 5 

2765.42 

-31.73 

61 .61 

240.32 

56.26 

4 50  30 

55.25 

20 

36  24 

4154.36 

-31.74 

167.34 

240.33 

56.27 

21  45  39 

124,75 

4 

4 5 

2765.42 

-31.73 

61.61 

240.32 

56.26 

4 50  30 

differential  CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

TOE  .9163 

TRA 

.2060 

TC3-1.1661 

BAU  .2607 

SCT 

1693.2  SCR  1631.5  SC3  1764.7 

ROE  .6677 

RRA 

.4056 

RC3  -.7436  FAU  .16764 

RRT 

.9466  RRF 

.9950  RTF 

.9368 

FOEl 0.0749 

FRA 

5.6653 

FC-10.6304 

BSP  6465 

see  Z3S1.3  Ki 

.1616  R13 

.9764 

BOE  1.2634 

BRA 

.4533 

BC3  1 .3^  FSP  -5652 

SCI 

2321.1  SC2 

376.0  THA 

43.66 

ARRIVAL  DATE  JUN  3 1969 


ECC  .15451  INC  4.6442  VI  30.265 

RCA  108.86  APO  148.65  V2  34.804 

ZAC  111.35  ETC  173.22  ClP  -93.35 

OPA  -14.35  RAP  21.44  ECC  1.2469 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

3554.4  -35.68  179.38 

2185.4  -35.67  73.85 

3554.4  -35.68  179.38 

2185.4  -35.67  73.85 

3554.4  -35.68  179.38 

2165. 4 -35.67  73.85 

ORBIT  DETERMINATION  ACCURACY 

ST  1364.7  SR  1307.5  SS  3766.6 

CRT  .9952  CRS  -.9993  CST  -.9907 

LSA  4210.5  MSA  176.8  SSA  5.3 

ELI  1867.7  EL2  92-6  AlF  43.77 


LAUNCH  DATE  DEC  17  1968 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  85.12 

RP  108.90  LAP  -1.88  LOP  289.99 

RC  90.065  GL  34.30  CP  -16,32 

PLANETOCENTRIC  CONIC 


flight  TIME  170.00 


ARRIVAL  DATE  JUN  5 1969 


VL  27,791  CAL 
VP  37.506  CAP 
ZAL  62.05  ZAP 


DISTANCE  463.266 

3.40  AZL  85.54  HCA  204.93  SMA  128.76  ECC  .15484  INC  4.4624  VJ  30.265 

.78  AZP  94.05  TAL  160.89  TAP  5.81  RCA  108.82  APO  148.70  V2  34.799 

98.58  ETS  358.97  ZAE  155,77  £T£  222.83  ZAC  108.70  ETC  171.64  CLP  -98.94 


C3  14.674 

VHL  3. 831 

DlA  42.83 

RAL  1 1 .90 

RAD  6567.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

56.42 

20  45  53 

4136.84 

-31.37 

185.51 

123.58 

4 4 8 

2793.15 

-31.35 

62.23 

56.42 

20  45  53 

4136.84 

-31 .37 

165.51 

123.58 

4 4 8 

2793.15 

-31.35 

62.23 

56.42 

20  45  53 

4136.84 

-31.37 

165.51 

123.58 

4 4 8 

2793.15 

-31.35 

82.23 

differential 

CORRECTIONS 

MIO-CC 

2.05  VHP  2.843  OPA  -13.27  RAP  18.29  ECC  I.24J5 


INJ  RT  ASC 
240.80 


TOE  1.1203  TRA  .3566  TC3-I .4606  BAU  .3169 

ROE  .7507  RRA  .3566  RC3  -.6449  FAU  -16674 

FOE  9.6945  FRA  5.6545  FC-11.1346  BSP  7120 

BOE  1.3466  BRA  .5059  6C3  1.6151  FSP  -5910 

LAUNCH  DATE  DEC  17  1966 


HELIOCENTRIC  CONIC 

65.1^ 

33  LOP  293.15 
29  CP  -14.43 

PLAfCTOCENTRIC  CONIC 
C3  14.466  VHL  3.606  OLA  42.13  RAL 


RL 

147 

.21 

LAL 

.00 

RP 

106 

.91 

LAP 

-2.03 

RC 

92.449 

GL 

33.29 

VL  Z7.790 
VP  37.501 
ZAL  61.30 


GAL 

GAP 


240.79 
240.60 
240.79 
240.60 
240.79 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2150.4  SCR  1426.2  SG3  1762.4 
RRT  .9664  RRF 
see  2561.5  R23 
SCI  2564.1  SC2  1 

flight  TIME  172.00 

DISTANCE  469.521 
3.47  A7L  65.66  HCA 
1.16  ATP  93.61  TAL 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

59.20 

21 

54  50 

3536.8 

-35.19 

177.51 

59.16 

4 

50  41 

2193.2 

'35.18 

74  .24 

59.20 

21 

54  50 

3536.8 

-35.19 

177.51 

59.18 

4 

50  41 

2193.2 

-35.18 

74  .24 

59.20 

21 

54  50 

3536.8 

'35.19 

177.51 

59.18 

4 

50  41 

2193.2 

-35.18 

74.24 

ORBIT  DETERMINATION  ACCURACY 
ST  1690.1  SR  1144.2  SS  3669.3 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

57.40 

20 

54  26 

4122.96 

-31.00 

122.60 

4 

4 35 

2601.31 

-30.99 

57.40 

20 

54  26 

4122.96 

-31 .00 

122.60 

4 

4 35 

2601.31 

-30.99 

57.40 

20 

54  26 

41Z2.96 

-31.00 

122.60 

4 

4 35 

2601.31 

-30.99 

OIFFERENTIAl 

. CORRECTIONS 

TOE  1 .3057 

TRA 

.5077 

TC3-1 .7662 

BAU  .3565 

ROE  .6566 

RRA 

.3161 

RC3  -.5465 

FAU  .16596 

FOE  9.1947 

FRA 

5.9156 

FC-n.ll34 

BSP  6060 

BOE  1.4615 

BRA 

.5960 

BC3  1.6513 

FSP  '5655 

13.03  RAO  6567.6  VEL  11,656  PTH 
INJ  LONG  INJ  RT  ASC  INJ 
164.03  241.41 

62.70  241.40 

164.03  241.41 

62.70  241.40 

164.03  24J.41 

62.70  241.40 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2595.5  SCR  1250.2  SC3  1743.8 
RRT  .9757  RRF  .9675  RTF  .9729 
SCB  2660.9  R23  .1347  R13  .9793 

SCI  2670.2  SC2  247.9  THA  25.37 


1 RTF 

9617 

CRT  .9980 

CRS  -.9968 

CST 

-.9937 

1 R13  , 

,9774 

LSA  4195.0 

MSA  175.7 

SSA 

6.0 

t THA  33.26 

ELI  2040.1 

El2  60.5 

alf 

34  .08 

1 

ARRIVAL  cate 

JUN 

7 1963 

206.09 

SMA  128.75 

ECC  .15537 

INC  4.3194 

VI 

30.265 

-160.57 

tap  6.66 

RCA  108.74 

APO  148175 

V2 

34,795 

155.97 

ETE  213.25 

ZAC  106.26 

ETC  170.45 

CLP 

-104,33 

2.05 

VHP  2,869 

QPA  '12.47 

RAP  15.48 

ECC 

1 .2384 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.91 

22  3 9 

3523.0 

-34.74 

176.02 

59.90 

4 51  16 

2201  .5 

-34.73 

74 .70 

59.91 

22  3 9 

3523.0 

-34.7a 

176.02 

59.90 

4 51  16 

2201.3 

-34,73 

74 .70 

59.91 

22  3 9 

3523.0 

-34,74 

176.02 

59.90 

4 51  16 

2201 .3 

-34 .73 

74 .70 

ORBIT  OETERHINA 
ST  1 990 . 1 SR 
CRT  .9993  CRS 
LSA  4185,0  MSA 
ELI  2230.1  El2 


TION  ACCURACV 
1007.0  SS  3545. < 
-.9980  CST  -.9951 
175.1  SSA  6.6 
33.4  alf  26.83 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATC  DCC  XI  1966  TtlCHT  TJlC  174  »00  ARRIVAL  CATC  JUN  9 1969 


HCLIOCCNTRIC  CONIC  CISTANCC  475.756 


Rl  147.01 

LAL 

.00 

LOL  65.10 

Vl  07.766 

gal  3.54 

A7L  65.60 

MCA 

011.05 

SMA 

126.70 

ECC  .15611 

INC  4.eO30 

VI 

30.06  5 

RP  106.90 

LAP 

-0.16 

LOP  096.31 

vP  37,495 

GAP  1.54 

A7P  93.59 

tal 

160.01 

TAP 

11.47 

RCA  106.63 

APO  148.80 

V0 

34.791 

RC  94.640 

GL 

30.36 

GP  -10.63 

7Al  60.55 

7AP  106.95 

ETS  356.75 

7AE 

151 .65 

ETE 

005.64 

7AC  104.07 

ETC  169.54 

CLP 

-109.45 

PLANETOCENTRIC  ) 

CONIC 

C3  14.403 

VHL 

3.795 

OLA  41.53 

RAL  14.14 

RAD  6567.6 

VEL  11.653 

PTH 

2.05 

VHP 

0.900 

OPA  -11.63 

RAP  13.00 

ECC 

1 .0370 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 time 

PO  CST  TIN 

INJ  0 lAT 

INJ 

0 LONG 

56.05 

01 

0 06 

4111.75 

-30.65 

160.60 

040.16 

60.47 

00 

10  59 

3511.7 

-54.30 

174  .81 

101 .75 

4 

5 00 

0609.96 

-30.64 

63,00 

040.16 

60.46 

4 

50  10 

2010.0 

-54.31 

75  .01 

56.05 

01 

0 26 

4111.75 

-30.65 

160.60 

040.16 

60.47 

02 

10  59 

3511.7 

-34.32 

174 .81 

121 .75 

4 

5 00 

0609.96 

-30.64 

63.00 

040.16 

60.46 

4 

50  10 

0010.0 

-34.31 

75.01 

56.05 

01 

0 06 

41J1 .75 

-30.65 

160.60 

040.16 

60.47 

00 

10  59 

3511.7 

-34.32 

174 .81 

101 .75 

4 

5 00 

0609.^ 

-30.64 

63.00 

04^.16 

60.46 

4 

50  10 

2010.0 

-34.31 

75.01 

differential  CORRECTIONS 

MID-COURSE 

EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

1 .4757 

TRA 

.6590 

TC3-0.O350 

BAU 

.4015 

SCT 

3019.5 

SCR 

1095.5 

SC3 

1679.0 

ST 

0063.6 

SR 

690.8 

SS 

3406  - 9 

ROE 

.5606 

RRA 

.0772 

RC3  -.4540 

FAU 

.17930 

RRT 

.9760  RRF 

.9006 

RTF 

.9791 

CRT 

.9999 

CRS 

-.9970 

CST 

-.9960 

FOE 

6.6314 

FRA 

5.6670 

FC- 10. 7770 

BSP 

9164 

SC6 

3012.1 

R03 

.0914 

R13 

.9616 

LSA 

4164.7 

MSA 

174.7 

SSA 

7.3 

eoc 

1 .5659 

BRA 

.7151 

0C3  0.0050  FSP 

-5674 

SCI 

3004.3 

SC0 

204.0 

THA 

19.60 

ELI 

0433.5 

EL0 

10.3 

ALF 

01 .50 

LAUNCH  OATC  OCC  17  1966  FtlCHT  TJNE  1T6.0E7  ARRIVAL  CATC  JUN  11  1969 


HELIOCENTRIC  CONIC  DISTANCE  461 .97 J 


RL  147.01 

LAL 

.00 

LOL  65.10 

VL  07,701 

CAL  3.64 

A0L  05.09  HCA 

214.41 

SHA 

106.69 

ECC  .15703 

INC  4.J064 

Vl 

30.065 

RP  106.93 

LAP 

-0.30 

LOP  099.47 

VP  37,400 

CAP  2 .90 

ATP  93.39 

tal 

159.61 

TAP 

14.00 

RCA  106.48 

APO  148.89 

V0 

34 .788 

RC  97.036 

CL 

31.54 

CP  -11.46 

0Al  59.70 

7AP  113.77 

ETS  356.01 

TAE 

149.09 

ETE 

200.05 

TAC  100.19 

ETC  166.65 

CLP 

-114.09 

PLANETOCENTRIC  CONIC 

C3  14.406 

VHL 

3.796 

OLA  41 .01 

RAL  15.04 

RAO  6567.6 

VEL  11.653 

PTH 

0.05 

VHP 

0.994 

OPA  -11.08 

RAP  10.90 

ECC 

1 .2371 

LNCH  A7MTH 

LNCH  TI»C 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A0MTH 

INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

59.00 

01 

10  10 

4100.70 

-30.30 

101 .01 

043.04 

€0.90 

00 

16  30 

3500.7 

-33.90 

173.80 

101 .00 

4 

6 30 

0019.10 

-30.00 

03,70 

043.04 

€0.91 

4 

53  09 

^19.1 

-33.90 

75.77 

59.00 

01 

10  10 

4100.70 

-30,30 

101 .01 

043.04 

60.90 

02 

16  30 

3500.7 

-33.90 

175.80 

I0J .00 

4 

6 30 

0019.10 

-30.00 

03.70 

043.04 

60.91 

4 

53  09 

0019.1 

-33.90 

75.77 

59.00 

01 

10  10 

4100.70 

-30.30 

161.61 

043.04 

€0.90 

20 

16  30 

3500.7 

-33.90 

173.80 

101 .00 

4 

6 30 

0019.10 

-30.00 

63.70 

043.04 

60.91 

4 

53  09 

0019.1 

-33.90 

75.77 

DirFERENtiAL  CORRECTIONS  NIO-COUR9C  EXECUTION  ACCURACY  ORBIT  DETERNINATION  ACCURACY 


TOE  J.em  TRA  .6064  TC3-E.260i  0AU  .4446  S6T  5413.6  SCR  961.1  SC3  1594.9  ST  ^505. 9 SR  796.4  SS  3^57.6 

ROE  .5166  RRA  .0411  RC3  -.3679  FAO  .17065  RRT  .9727  RRT  .9710  RTF  .9606  CRT  .9999  CRS  -.9954  CST  -.9965 

FOE  6.0195  fra  5.7744  FC-lO.0674  0SR  10301  SC6  3546.3  R03  .0510  R13  . 9636  LSA  4100,9  HSA  174.0  SSA  7,9 

eOE  1.7069  0RA  .6436  0C3  0.3096  FSP  -5447  SCI  3539.5  SC0  019.0  THA  15.36  ElI  0609.4  EL0  10,1  ALF  17.63 


LAUNCH  DATE  DEC  17  1966  FLIGHT  TIME  176.00  ARRIVAL  CATE  JUN  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  408.164 


RL  147.01 

LAL 

.00 

La  65.10 

VL  07.774 

GAL  3.74 

ATL  65.96 

HCA 

017.56 

SMA 

106.64 

ECC  .15616 

INC  4.0240 

Vl 

30.065 

RP  108.94 

LAP 

-0.45 

LOP  300.63 

VP  37.481 

GAP  0.09 

ATP  93.19 

tal 

159.36 

tap 

16.94 

RCA  106.09 

APO  146.96 

V0 

34 .786 

RC  99.636 

GL 

30.73 

GP  -10.06 

58.97 

TAP  118.31 

ETS  355-44 

TAE 

146.50 

£T£ 

196.03 

TAC  100.63 

ETC  166.34 

CLP 

-118.81 

PLANETOCENTRIC  < 

CONIC 

C3  14.483 

VHL 

3.806 

OLA  40.54 

RAL  16.37 

RAO  6567.6 

VEL  11.656 

PTH 

0.05 

VHP 

3.067 

OPA  -10.77 

RAP  9.17 

ECC 

1 .0363 

1 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

’ INJ  TIME 

PO  CST  TIM 

INJ  0 LAT 

INJ 

0 LONG 

59.69 

01 

17  43 

4095.36 

-09.94 

160.95 

044.05 

61.09 

02 

05  56 

3495.4 

-33,50 

170.95 

100.31 

4 

7 57 

0606.79 

-09.93 

64.36 

044 .04 

61.07 

4 

55  5 

0006.6 

-33.51 

76.36 

1 

59.69 

21 

17  43 

4095.36 

-09.94 

160.95 

044 .05 

61.09 

00 

25  56 

3495.4 

-33.50 

170.95 

i 

100.31 

4 

7 57 

0606.79 

-09.93 

64.36 

044 .04 

61.07 

4 

55  5 

0006  .6 

-33.51 

76.36 

59.69 

21 

17  43 

4095.36 

-09.94 

160.95 

044.05 

61.09 

20 

05  56 

3495.4 

-33,50 

170.95 

100.31 

4 

7 57 

0606.79 

-09-93 

64.36 

044.04 

61.07 

4 

55  5 

0006.6 

-33.51 

76.38 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  1.7650  TRA  .9563  TC3-0.4961  6AU  .4065  SCT  3776.4  SCR  647.0  SC3  1499.6  ST  0718.3  SR  716.6  SS  3100.9 

ROE  .4669  RRA  .0065  RC3  -.0693  FAU  .16079  RRT  .9619  «RF  .9569  RTF  .9651  CRT  .9990  CRS  -.9931  CST  -.9966 

FOE  7.4017  FRA  5.6106  FC3-9.6115  0SP  11455  SC0  3670.0  R03  .0016  R13  .9655  LSA  4183.4  MSA  173.8  SSA  8.5 

0OE  1.6064  BRA  .978  7 0C3  0.5106  FSP  -5166  SCI  3663.6  SC0  006.2  THA  10.00  ElI  0611.1  EL0  06.9  AlF  14.76 

LAUNCH  DATE  DEC  17  1966  FLIGHT  TI>C  160,00  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CONIC  DISTANCE  404.337 

RL  147.01  LAL  .00  LOL  65.10  YL  07.766  CAL  3.66  A0L  66.05  HCA  000.74  SHA  106.56  ECC  .15946  INC  3.9507  VI  30.265 

RP  106.94  LAP  -0.56  LOP  305.79  YP  37.473  CAP  0.66  A0P  93.00  TAL  156.67  TAP  19.61  RCA  106.07  APO  149.09  V0  34.784 

RC  100.036  GL  09.95  GP  -9.07  7Al  56.13  UP  100.54  ETS  355.01  7A£  144.00  ETE  190.60  7AC  99.39  ETC  167.96  ClP-123.03 

PLANETOCENTRIC  CONIC 

C3  14.607  VHL  3.605  OLA  40.10  RAL  J7.53  RAD  6567.6  VEL  11.660  PTH  2.05  VHP  3.197  OPA  -10.09  RAP  7,78  ECC  1.0407 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  ATMTH 

INJ  TIME 

PO  CST  TIN 

INJ  0 LAT 

INJ 

0 LONG 

60.33 

01 

05  13 

4069.44 

-29.56 

160.22 

24?. 16 

61.56 

22  33 

23 

3469.4 

-33.10 

170.03 

119.67 

4 

9 40 

0639.10 

-29.56 

65.03 

24J.1T 

61.57 

4 56 

59 

2239.1 

-33.11 

77.05 

60.33 

01 

05  13 

4069.44 

-29.56 

160.22 

243.16 

61.56 

20  33 

23 

3469.4 

-33.10 

170.03 

119.67 

4 

9 40 

0639.10 

-29.56 

65.05 

245.17 

61.57 

4 56 

59 

2239.1 

-33.11 

77.05 

60.33 

01 

05  15 

4069.44 

-29.56 

160.20 

243.16 

61.56 

22  33 

23 

3469.4 

-33.10 

170.03 

119.67 

4 

9 40 

0659.10 

-29.56 

65.05 

245.17 

61.57 

4 56 

59 

2239.1 

-33.11 

77.05 

differential 

, CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  kCCORACr 

TOE  1 .6670 

TRA 

1.1030 

TC3-0.6615 

BAU  .5261 

SCT 

4107.0  SCR 

751.6  SC3  1399.7 

ST  0901.3 

SR  651.7 

SS 

0947.5 

ROE  .4093 

RRA 

.1794 

RC3  -.2194 

FAU  .14965 

RRT 

.9460  RRF 

.9375  RTF 

.9666 

CRT  .9979 

CRS  -.9901 

CST 

-.9970 

FOE  6.7976 

FRA 

5.4005 

FC3-6.6669  BSP  10540 

see 

4)75.5  R23 

.0005  R13 

.9667 

LSA  4183,3 

MSA  173.6 

SSA 

9.0 

60E  1.9354 

BRA 

1 .1177 

BC5  0.6905 

FSP  -4662 

SCI 

4)66.6  SC0 

059.7  THA 

9.66 

Eli  2973.3 

EL0  40.9 

ALF 

10.64 

604 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CAT£  CtC  17  1966 
H€lIOC€NT«IC  conic 


ffL  147,21  LAL  .00  lOL  65.12 

RP  106.95  LAP  '2.70  lOP  306.96 

RC  104.441  OL  29.19  OP  '6.36 

planetocentric  conic 
C3  14.636  VML  3.652  ClA  39.69  PAL 


flight  tine  182.00 
DISTANCE  500.469 

VL  27.756  CAL  A.OO  A7L  66.11  HCA  223.90  SNA  126.51 

VP  37.465  CAP  3.03  A7P  92.61  TAl  156.33  TAP  22.73 

7Al  57.26  7AP  126.46  ET$  354.66  7A£  141.64  ETE  190.35 


ARRIVAL  CATE  jUN  17  1969 


16.72  PAD  6567.6 


LNCH  AZMTH 

LNCH  time 

L'l  time 

INJ  LAT 

INJ  LONC 

60.94 

21 

32  47 

4004.70 

'29.20 

179.56' 

119.06 

4 

11  36 

2650,16 

-29.19 

65.73 

60.94 

21 

32  47 

4064 , 70 

-29.20 

179.56 

119.06 

4 

11  56 

2650.16 

-29.19 

65.73 

60.94 

21 

32  47 

4064 . 70 

-29.20 

179.56 

119.06 

4 

11  36 

2650.16 

-29.19 

65.73 

differential 

. CORRECTIONS 

MIO-< 

TOE  1 .9900 

TRA 

1 .2522 

TC3-2.6300 

BAU  .5622 

SCT  - 

ROE  .3966 

PRA 

.1542 

RC3  '.lV3  FAU  .136)2 

PRT 

FOE  6.2325 

FRA 

5.2235 

FC3-6.0599  BSP  13511 

see 

BOE  2.0374 

BRA 

1.2616 

BC3  2,6544 

FSP  -4521 

SCI  ^ 

VEL  11.671  PTH 
INJ  PT  ASC  INJ 
246.42 

246.41 

246.42 

246.41 

246.42 
246.41 


2.05  VHP 
ATNTH  INJ 
61.62 
61.61 
61.62 
61.61 
61 .62 
61 .61 


3.321 
TIME 
22  40  51 
4 59  6 

22  40  51 
4 59  6 

22  40 

4 59 


51 

6 


LAUNCH  DATE  OEC  17  1966 
HELIOCENTRIC  CONIC 

RL  147.21  LAL  .00  LOL  65.12  VL  27.745  GAL 

RP  106.95  LAP  '2.61  LOP  312.12  VP  37.457  CAP 

RC  106.644  CL  26.43  CP  '7.61 

>lanetocentric  conic 

C3  15.106  VHL  3.667  OLA  39.30  PAL  19.95 

LNCH  A7NTN  LNCH  TIME  L'l  TIME  INJ  LAT 

61.53  21  40  25  4060.96  -26.60  179.03 

116.47  4 13  46  2662.02  -26.79  66.49 

61.53  21  40  25  4060.96  -26.60  179.03 

116.47  4 13  46  2662.02  -26,79  66.49 

61.53  21  40  25  4060.96  -28.60  179.03 

116.47  4 13  46  2662.02  -26.79  66.49 

differential  C0PPECTI0N5 
TOE  2.0947  TRA  1.3992  TC3-2.9520  6AU  .5966 
ROE  .3753  PPA  .1316  PC3  -.1056  FAU  .12707 

FOE  5.6939  FPA  5.0066  FC3-7.2614  BSP  14452 

BOE  2.1261  BRA  1.4054  BC3  2.9559  FSP  -4206 


1409.7  SCR  674.9  SC3  1300.2 
.9237  WF  .9120  RTF  .9675 

1461.1  R23  -.0065  PI 3 .9675 

1453.7  5C2  256.0  THA  6.07 

flight  time  164.00 


ECC  .16100 

INC 

3.6699 

VI 

30.265 

RCA  107.62 

APO 

149. 21 

V2 

34.78  3 

ZAC  96.46 

ETC 

167.69 

CLP- 

■126.94 

OPA  -9.79 

PAP 

6.72 

ECC 

1 .2442 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

3404.7 

- 

32,71 

171  .62 

2250.2 

32.70 

77.77 

3464.7 

■52.71 

171  .62 

2250.2 

■32.70 

77.77 

5404.7 

-32.71 

171  .62 

2250.2 

■32.70 

77.77 

ORBIT  determination  ACCUPACV 

ST  3060.3 

SP 

599.9 

SS 

2799.4 

CRT  .9956 

CPS 

-.9661 

CST 

-.9971 

LSA  4167.1 

MSA 

173.6 

SSA 

9.6 

Eli  3116.0 

El2 

53.7 

alF 

11  .05 

DISTANCE  506.620 

4.15  A7L  66.17  HCA  227.06  SMA  126.44 

3.41  ATP  92.61  TAL  157.76  TAP  24.62 

7AL  56.54  ZAP  130.13  ET5  354.44  ZAC  139.46  ETE  166.43 

PAO  6567.6  VEL  11.663  PTH  2-05  VHP  3.459 

INJ  LONG  INJ  PT  ASC  INJ  AZMTH  INJ  TIME 


LAUNCH  CATE  DEC  17  1966 

HELIOCENTRIC  CCNIC 
RL  H7,2I  LAL  .00  LOL  65.12 
RP  106.94  LAP  '2.91  LOP  315.26 
RC  109.246  CL  27.67  CP  '6.94 
planetocentric  conic 
C3  15.444  VHL  3.930  CLA  36.92 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
62.10  21  46  14  4070.02 

117.90  4 16  5 2674.66 

62.10  21  40  14  4076.02 

117.90  4 16  5 2674.66 

62.10  21  46  14  4076.02 

117.90  4 16  5 2674.66 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1606  TRA  1.5463  TC3'3.0433 
ROE  .5562  PPA  .1121  PC3  '.0621 
FOE  5.1960  FPA  4.7966  FC3'6.5224 
eoc  2.2100  BRA  1.5524  6C3  3.0440 


247.76  62.02  ZZ  *B  Z6 

247.76  62.01  5 1 30 

247.76  62.02  Z2  46  26 

247.76  62.01  5 1 30 

247.76  62.02  22  46  26 

247.76  62.01  5 1 30 

MIO-COURSC  EXECUTION  ACCUPACV 

SCT  4660.3  SCR  612.9  SC3  1201.9 

PPT  .6941  PPF  .6797  RTF  .9662 

SCO  4720.2  PZ3  -.0154  PI 3 .9661 

SGI  4712.4  SC2  272.6  THA  6.70 

flight  time  166,00 


arrival  date  JUN  19  1969 


ECC  .16272  INC  3.6340  Vl  30.265 

RCA  107.54  AP0149.34  V2  34.763 

ZAC  97.64  ETC  167.50  ClP-130.56 

OPA  '9.26  PAP  5.97  ECC  1 .2466 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3461.0  -32.30  171.09 

2262.0  -32.29  76.55 

3461 .0  -32.30  l7l.09 

2262.0  -32.29  76.55 

3461.0  -32.30  171.09 

2262.0  -32.29  76.55 

ORBIT  DETERMINATION  ACCUPACV 

ST  3190.4  SP  550.3  SS  2651 .0 
CRT  .9929  CPS  '.9612  CST  -.9972 
L5A  4181.6  MSA  174.0  SSA  lO.l 

ELI  3236.2  El2  65.6  AlF  9.66 

arrival  cate  JUN  21  1969 


DISTANCE  512.730  , , 

VL  27.733  GAL  4.31  A7L  6€.22  HCA  230.22  SMA  126.35  ECC  .16465  INC  3.7636  Vl  ^-^65 

VP  37,449  &4P  3.78  47P  92.42  Ul  157. J5  T*P  27.37  OCA  107.22  4P0  149.49  V2  54-78 

7AL  55.38  ZAP  133.51  ETS  354.26  ZAC  137.46  ETf  186.92  ZAC  97.50  ETC  167.38  ClP-133.91 


PAL  21 .22 
INJ  LAT 
'26.39 
'26.36 
-26.39 
'26.36 
-26.39 
'26.36 

6AU  .6265 
FAU  .11635 
BSP  15321 
FSP  -3904 


PAO  6567.6  VEL  11.697  PTH  2.06  VHP  3.609 
INJ  long  INJ  PT  ASC  INJ  AZMTH  iNJ  TIME 
176.54  249.21  62.16  22  56  12 

67.31  249.21  GZ.I6  540 

176.54  249.21  62.16  2Z  56  12 

67.31  249.21  62.16  540 

176.54  249.21  62.16  22  56  12 

67.31  249.21  62.16  540 

MIO-COORSE  EXECUTION  ACCUPACV 
SCT  4924.3  SCR  565.0  5G3  1106.4 
PRT  .6576  PPF  .6412  RTF  -9665 
see  4956.6  P23  -.0190  PI 3 .^64 

SCI  4946.2  5C2  269.0  THA  5.64 


CPA  '6.75  PAP  5.51  ECC  1 -254Z 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3478.0 

'31 .87 

170,62 

2274.9 

'31 .86 

79.40 

34  78.0 

-31 .87 

170.62 

2274.9 

-31  .86 

79.40 

34  78.0 

-31  .87 

170.62 

2274.9 

'31 .86 

79.40 

ORBIT  DETEPMINA 
ST  3297.5  SR 
CRT  .9690  CPS 
LSA  4172.6  MSA 
ELI  3336.1  El2 


TION  ACCUPACV 
526.0  SS  2506.9 
-.9754  CST  -.9977 
174 .6  SSA  10.6 
76.6  AlF  8.97 


LAUNCH  GATE  DEC  17  I960 
HELIOCENTRIC  CONIC 

RL  147,21  LAL  .00  LOL  65.12  VL  27.719  CAL 

RP  106.94  lap  '3.00  LOP  316.45  VP  37.440  GAP 

RC  II  1 . 645  GL  26.91  GP  -6.3€  ZAL 

planetocentric  CONIC 

C3  15.645  VML  3.961  OLA  36.55  PAL  22.52  «40  6567.6 

LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC 
21  56  II  4075.90  -27.96  176.10 

4 16  31  2666.59  -27.95  66.20 

21  56  11  4075.90  -27.96  176.10 

4 16  31  2066.59  -27.95  66.20 

21  56  11  4075.90  -27.96  176.10 

4 16  3J  2666.59  -27.95  66.20 

DIFFERENTIAL  CORRECTIONS 
TOE.  2.2576  TPA  1 .7002  TC3-3.1054  BAU  .6579 

ROE  .3465  PRA  .0954  PC3  -.0264  FAU  .10619 

FOE  4.7456  FPA  4.5960  FC3-5.6020  BSP  16112 

BOE  2.2642  BRA  I .7029  BC3  3.1055  FSP  -3613 


flight  TIME  166.00 

DISTANCE  516.617 
4.49  AZl  66.26  HCA  2 
4.15  AZP 


ARRIVAL  CATE  JUN  23  1969 


54.39  ZAP  136.64  ETS  354,12  ZAE  135.65  ETE  165.71 


LNCH  AZMTH 
62.67 
117.33 
62.67 
117.33 
62.67 
117.33 


VEL  11.714  PTH  2.06 
INJ  RT  ASC  INJ  AZMTH 


250.76 

250.76 

250.76 

250.76 

250.76 

250.76 


62.31 

62.29 

62.31 

62.29 

62.31 

62.29 


SMA 

126.26 

ECC  .16678 

INC  3.7376 

Vl 

30.265 

TAP 

29.66 

RCA  106.87 

APO  149.65 

V2 

54.765 

ETE 

105.71 

ZAC  97. 4Z 

ETC  167,31 

ClP 

'137.02 

VHP 

3.770 

OPA  '8.20 

PAP  5.32 

ECC 

1 .2606 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

23 

4 7 

3475.9 

'31 .43 

170.22 

5 

6 39 

2266.6 

'31 .42 

60.31 

23 

4 7 

3475.9 

'31  .43 

170.22 

5 

6 39 

2266.6 

'31 .42 

60.31 

25 

4 7 

3475.9 

'31 .43 

170.22 

5 

6 39 

2266-6 

-31.42 

60.31 

MIO-COORSC  execution  ACCUPACV  CRBIT  DETERMIN) 

SCT  5144.3  SCR  529.2  SC3  1020.9  ST  3363.4  SR 

PRT  .6163  RRF  .7961  RTF  .9667  CRT  .9643  CPS 

see  5171.5  PZ3  -.0205  PI 3 .9666  LSA  4159.6  MSA 

SCI  5162.5  SC2  304.6  THA  4.62  ElI  3419.3  El2 


501  .5  S5  2374,1 
-.9666  CST  -.9972 
175.6  SSA  11.1 
67.5  AlF  6.31 


605 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  DATt  OCC  {7  19^8 
heliocentric  CONIC 

RL  147.21  LAL  .00  LOl  B5.12  VL  27.709 

RP  IOa.93  LAP  -3.0a  LOP  321.61  VP  37.431 

PC  114.042  CL  26.14  CP  -9.^4  7AL  93.37 

planetocentric  conic 


FlICHT  time  190.00 


arrival  cate  JUN  25  1969 


distance  924 .S82 

CAL  4.68  A7L  86.30  HCA  236.94  SNA  128. J6  ECC  .16913  INC  3.6952  vi  30.265 

CAP  4,93  A7P  92.04  TAL  199.81  TAP  32.36  RCA  106.49  APO  149.84  V2  34.7g7 

ZAP  139.99  ETS  394 .02  7AE  1 34 .02  ETE  184.74  7AC  97.57  ETC  167.28  ClP-'139. 90 


C3  16.316 

WL 

4.039  "Dl  A 38.18 

RAl  23.85 

RAO  696r.7 

VCl  11.735 

PTh  2.07 

VHP 

3.941 

OPA  -7.62 

RAP  5 . 36 

ECC  1 .2685 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.25 

22 

4 19 

4074.42 

-27.50 

177.71 

252.40 

62.41 

23 

12  14 

34  74.4 

'30.96 

169.86 

116.75 

4 

21  1 

2903.38 

-27.49 

89.19 

252.40 

€2.40 

5 

9 25 

2303.4 

-30.95 

81  .30 

63.25 

22 

4 19 

4074,42 

-27.50 

177.71 

252.40 

6r.4i 

23 

12  14 

34  74,4 

-30.96 

169.86 

116.75 

4 

Z1  1 

2903.36 

-27.49 

89.15 

252.40 

62.40 

5 

9 25 

2303.4 

-30.95 

81 .30 

63.25 

22 

4 19 

4074  .42 

'27.90 

177,71 

292.40 

62.42 

23 

12  14 

3474.4 

-30.96 

169.86 

116.75 

4 

21  I 

2903.38 

-27.49 

89.19 

252.40 

62.40 

5 

9 25 

2303.4 

-30.95 

81 .30 

differential  CORRECTIONS 
TOC  2.3269  TRA  1.8561  TC3'3.1391  BAU  ,6847 

ROE  .3394  RRA  .0812  RC3  .0024  FAU  .09662 

FOE  4.3396  FRA  4.4082  FC3-9.1266  BSP  16834 

BOC  2.3919  BRA  1 .8979  BC3  3.1391  FSP  -3340 


MIO-COURSC  EXECUTION  ACCURACY 
5CT  5342.9  SCR  503.2  SC3 
RRT  .7718  RRF  .7526  RTF 
see  9366.1  R23  -.0208  R13 
SCI  9396.6  SC2  319.2  THA 


ORBIT  determination  ACCURACY 


939.9 

ST 

3451  .0 

SR 

483.4 

SS 

2246.4 

.9888 

CRT 

.9789  CRS 

-.9611 

CST 

-.9972 

.9887 

LSA 

4142.2 

MSA 

177.1 

SSA 

11.5 

4.17 

Eli 

3483.4 

El2 

97.8 

alf 

7.81 

LAUNCH  DATE  OEC  17  1968 

HELlOCENTRrc  CONIC 
RL  147.21  LAL  .00  LOL  85.12 

RP  108.93  LAP  -3.16  LOP  324.78 

RC  116.439  CL  29.37  CP  -9.39 

Planetocentric  conic 

C3  16.860  VNL  4.106  OlA  37.80  RAl 


flight  Tl¥€  192.00 


ARRIVAL  CATE  JUN  27  1969 


OlStMlCE  930.924 

VL  27.690  CAL  4^  A7L  86.34  HCA  239.70  SHA  128.06  ECC  .I7l7i  INC  3.6558  vi  30.265 

VP  37.423  CAl^  4.^  ATP  9j  .89  TAL  195.10  TAP  34.80  RCA  106.07  APO  150.05  V2  34.790 

7AL  52.30  ZAP  142.25  ETS  353.93  7AE  132.55  ETE  183.96  ZAC  97.93  ETC  167.28  CLP-J42.50 

29.22  RAO  6967,7  VCt  11.798  PTM  2.08  VHP  4,121  OPA  -7.01  RAP  5.6|  ECC  1.2775 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

€3-83 

22  12  42 

4073.43 

'27.02 

177.34 

254.14 

62.49 

23  20  35 

34  73.4 

-30.47 

169.53 

116.17 

4 23  32 

2919.40 

90.18 

294.15 

62.48 

5 12  12 

2319.4 

-30.46 

82.37 

63,83 

22  12  42 

4073.43 

-27.02 

177.34 

294.14 

62.49 

23  20  35 

34  73.4 

-30.47 

169.53 

116,17 

4 23  32 

2919.^ 

-27.01 

90.18 

254.13 

€2.48 

5 12  12 

2319.4 

-30.46 

82.37 

63.83 

22  12  42 

4073.43 

'27.02 

r7T.34 

294.14 

62.49 

23  20  35 

3473.4 

-30.47 

169.53 

116.17 

4 25  32 

2919.40 

'27,01 

90.18 

254.13 

62.48 

9 12  12 

2319.4 

-30.46 

82.37 

differential  CORRECTIONS 
TOE  2. 3921  TRA  2.0202  TC3-3.1411  BAU  .7080 

ROC  .3564  RRA  .0696  RC3  .0299  FAU  .08740 

FOE  3.9721  FRA  4.239J  FC3-4.4878  BSP  17426 

BOE  2.4196  BRA  2.02)4  BC3  3.J4I2  FSP  -3070 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  9924.9  SCR  489.7  SC3 


ORBIT  OE TERMINATION  ACCURACY 


RRT  .7272  RRT 
5C6  9946.3  R23 
SCI  9536.3  SC2 


.7081  RTF 
.0197  R13 
332.7  THA 


869.5 

ST 

3506.2 

SR 

470.9 

55 

2129.8 

.9886 

CRT 

.9730 

CRS 

-.9532 

CST 

-.9972 

.9886 

LSA 

4125.4 

MSA 

179.1 

SSA 

12.0 

3.67 

ELI 

3536.0 

El2 

107.8 

alf 

7.45 

LAUNCH  DATE  OEC  17  1968 


FLICHT  TIME  194.00 


ARRIVAL  DATE  JUN  29  1969 


HELIOCENTRIC  CONIC 

RL  147.21  LAL  .00  LOt  85.12  VL  27.673 

RP  108.91  LAP  -3,22  LOF327.94  VP  37.414 

RC  118.823  CL  24.99  CP  -r.OO  ZAL  51.22 

PLANETOCENTRIC  CCNIC 


DISTANCE  536.942 

CAL  5.12  AZL  86.38  HCA  242.87  SMA  127.95  ECC  .17452  INC  3.6188  V]  30.265 
CAP  5.29  AZP  91.69  TAL  154.35  T4P  37.21  RCA  105.62  APO  150.28  V2  34.794 
ZAP  144.76  ETS  353.87  ZAE  131.22  ETC  163.32  ZAC  98.48  ETC  167.30  ClP-145.07 


C3  17.483 

VHL  4 

.181 

OLA  37.43 

RAl  .26.61 

RAO  6567.7 

VEL  11.784 

PTH  2.08 

VHP  4.311 

OPA  -6.37 

RAP  6.06 

ECC  1 .2877 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64  ,43 

22  21 

16 

4072.96 

-26.51 

177,01 

255.95 

62.55 

23  29  9 

3473.0 

-29.96 

169.23 

115.57 

4 26 

3 

2936.62 

-26.50 

91.29 

255.94 

62.54 

5 14  59 

2336.6 

-29.95 

83,52 

64.4  3 

22  21 

16 

4072.96 

-26.51 

177.01 

255.95 

62.59 

23  29  9 

3473,0 

-29.96 

169.23 

115.57 

4 26 

3 

2936.62 

'26.50 

91 .29 

255.94 

62.54 

5 14  59 

2336.6 

-29.95 

83.52 

64.43 

22  21 

16 

AO 72. 96 

'26,51 

177.01 

295.95 

62.55 

23  29  9 

3473.0 

-29.96 

169.23 

115.57 

4 26 

3 

2936.62 

'26.50 

91.29 

255.94 

62.54 

5 14  59 

2336.6 

-29.95 

83.52 

differential  CORRECTIONS 
TOE  2.4478  TRA  2.1868  TC3-3.1263  BAU  .7308 

ROE  .3365  RRA  ,0599  RC3  .0424  FAU  .07927 

FOE  3.6364  FRA  4.0743  FC3-3.9259  BSP  18038 

BOE  2.4709  BRA  2.1876  BC3  3.1266  FSP  -2840 


MID-COURSE  EXECUTION  ACCURACV 
501^5689. 5 SCR  473.9  5C3  796.7 

RRT  .6844  RRT  .6654  RTF  .9885 

see  5705.2  R23  -.0186  RI3  .9884 

SCI  5694.8  SC2  344.9  THA  3.28 


ORBIT  DETERMINATION  ACCURACY 
ST  3541.0  SR  462.1  SS  2015.7 

CRT  .9665  CRS  -.9448  CST  -.9972 

LSA  4096.7  MSA  181.5  SSA  12.3 

ELI  3569.1  El2  117.6  AtF  7,20 


LAUNCH  DATE  OEC  17  1968 


flight  TINE  196.00 


ARRIVAL  DATE  JUL  1 1969 


HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  85.12 

RP  108.90  LAP  -3.27  LOP  331 .11 

RC  121.206  CL  23.80  CP  -4.65 

PLANETOCENTRIC  CONIC 
C3  18.191  VHL  4.265  0L4  37.05  RAL 


DISTANCE  942.933 

VL  27.697  CAL  5.37  AZL  86.42  HCA  246.03  SMA  127.83  ECC  .17757  INC  3.5839  VI  30.265 

VP  37.405  CAP  5,69  ATP  91.46  TAL  153.97  TAP  39.60  RCA  105.13  APO  150.53  V2  34.798 

ZAL  50.10  ZAP  147.11  ETS  355.80  ZAE  130.04  ETE  182.79  ZAC  99.21  ETC  167.34  CLP-147.40 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


28.02  RAO  €567.7  VEL  11.814  PTH  2.09  VHP  4.510 
INJ  LAT  INJ  long  INJ  RT  ASC  INJ  AZMTH  JNJ  TIME 


DPA  -5.71  RAP  6.67  ECC  1.2994 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 


65.05 

22 

30  5 

4072.90 

'25.97 

176.69 

257.84 

62.60 

23  37 

57 

3472.9 

-29.42 

168 .96 

114.95 

4 

28  30 

2935.18 

'25.96 

92.49 

257.83 

62.59 

5 17 

45 

2355.2 

-29. 4J 

84.76 

65.05 

22 

30  5 

4072.90 

'25.97 

176,69 

257.84 

62.60 

23  37 

57 

3472.9 

-29.42 

168.96 

114.95 

4 

28  30 

2955.18 

'25.96 

92.49 

257.83 

62.59 

5 17 

45 

2355.2 

-29.41 

84.76 

65.05 

22 

30  5 

4072.90 

'25,97 

J76.69 

257.84 

62.60 

23  37 

57 

34  72.9 

'29.42 

168.96 

114.95 

4 

28  30 

2955.18 

'25.96 

92.49 

257.83 

62.59 

5 17 

45 

2355.2 

'29.41 

84.76 

differential  corrections 

MID- 

■COORSt  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.4988 

TRA  2.3605 

TC3-3.0902  BAU  .7517 

SGT 

5830.9  SCR 

466.7  SC3 

734.1 

ST  3562.9 

SR 

456.8 

SS 

1909.6 

ROE  ,3395 

RRA 

.0522  RC3  ,0546 

FAU  .07179 

RRT 

.6456  RRF 

.6274  RTF 

.9883 

CRT  .9598 

CRS 

-.9362 

CST 

-.9972 

FOE  3.3359 

FRA 

5.924J 

FC3-3.4164 

BSP  18595 

see 

5849.6  R23 

-.0170  R13 

.9882 

LSA  4063.9 

MSA 

184 .4 

SSA 

12.6 

BOE  2,5217 

BRA 

2.361! 

8C3  3.0907 

FSP  -2626 

SCI 

5838.8  SG2 

356.0  THA 

2.97 

ELI  3589.8 

El2 

127.3 

alf 

7.02 

606 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69' 


tAUMCH  DATE  DEC  17  1966 


Ftl&HT  TIME  196. DO 


ARRIVAL  DATE  JUL  3 1969 


HELIOCENTRIC  CONK 

RL  147.21  LAL  .DO  LOL  69.12  VL  27.639 

RP  106.69  LAP  -3.32  LOP  354.26  VP  37,397 

RC  123.961  GL  23.01  GP  “4.34  ZAL  46.96 

PLANETOCENTRIC  CONIC 


distance  546.696 

CAL  5.63  AZL  66.49  HCA  249.19  SNA  127.71  ECC  .16069  INC  3.9506  VI  30.265 

CAP  6.06  AZP  91.26  TAL  192.76  TAP  41.96  RCA  104.61  APO  150.61  V2  34.603 

ZAP  149.31  ETS  353.74  ZAC  126.97  ETE  162.36  ZAC  100.08  ETC  167.36  ClP-149.59 


C3  18.994 

VHL  4< 

.356 

OLA  36.66 

RAL  29.44 

RAD  6967.6 

VEL  11.046 

PTM  2.10 

VHP  4.716 

DPA  -5.02 

RAP  7.43 

ECC  1 .3126 

LNCH  AZMTH 

LNCH  ' 

riME 

b-I  TIME 

>1NJ  LAT 

INJ  LONG 

INJ  RT  AK 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

65.66 

22  59 

6 

4073.23 

-29.41 

176.39 

299.00 

62.64 

23  46  59 

3473,2 

-26.66 

166.70 

114.32 

4 30 

52 

2979 .>2 

-25.39 

93.76 

299.60 

62.63 

5 20  27 

2375.1 

-?6,65 

86.09 

65.66 

22  39 

6 

4073.23 

-29.41 

176.39 

259.60 

62.64 

23  46  59 

3473.2 

-26.66 

166,70 

114,32 

4 30 

52 

2979.12 

-29.39 

93.76 

299.00 

62.63 

9 20  27 

2375.1 

-26.65 

66.09 

65.60 

22  39 

6 

4073.23 

-25.41 

176.39 

299.60 

62.64 

23  46  59 

3473.2 

-26.66 

166 .70 

114.32 

4 30 

92 

2979.12 

-25.39 

93.76 

259.60 

62.63 

5 20  27 

2375.1 

-26.65 

66.09 

DIFFERENTIAL  CORRECTIONS 
TOE  2.9492  TRA  2.9429  TC3-3.0331  BAU  .7704 

ROE  .3449  RRA  .0469  RC3  .0629  FAU  .06467 

FOE  3.0652  FRA  3.7673  FC3-2.9966  BSP  19102 

eOE  2.5664  BRA  2.5429  BC3  3.0336  F5P  -2429 


MID-COURSE  E1CCUT10N  ACCURACY 
SOT  9962.0  SCR  463.0  SC3 
RRT  .6120  RAF  .9949  RTF 
see  9979.9  R23  '.0192  R13 
SCI  9966.7  SG2  365.7  TMA 


ORBIT  DETERMINATION  ACCURACY 


677.0 

ST 

3972.7 

SR 

453,9 

SS 

1609.9 

.9660 

CRT 

.9529 

CRS 

-.9279 

CST 

-.9972 

.9660 

LSA 

4026.3 

MSA 

167.7 

SSA 

12.0 

2.73 

ELI 

3996.9 

EL2 

136.7 

ALF 

6.91 

LAUNCH  DATE  DEC  17  1966 


FUICHT  TIME  200.00 


ARRIVAL  DATE  JUL  5 1969 


HELIOCENTRIC  CONIC 

RL  147.21  LAL  .00  LOL  69.12  VL  27.620 

RP  106.67  LAP  -3.39  LOP  337,49  VP  37.566 

RC  129.946  GL  22.21  CP  -4.06  ZAl  47.61 

PLANETOCENTRIC  CONIC 


DISTANCE  954.639 

CAL  9.92  AZL  66.46  HCA  292.36  SNA  127.59  ECC  .16449  INC  3.9167  VI  30.269 

CAP  6.49  AZP  91.07  TAL  151.94  TAP  44.29  RCA  104.05  APO  151.13  V2  34.006 

ZAP  191.36  ETS  393.66  ZA£  126.01  ETE  162.00  ZAC  101.09  ETC  167.42  ClP-151.64 


C3  19.901 

VHL  4.461 

OLA  36.26 

RAL  30.66 

RAO  6567.0 

VEL  11.666 

PTH  2.11 

VHP  4.936 

DPA  -4.31 

RAP  6.33 

ECC  1 .3275 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTH 

INJ  time 

PO  tST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.34 

22  46  23 

4073.79 

-24  .61 

176.10 

261 .64 

62.66 

23  56  17 

"3473.7 

-26.27 

166  .44 

113.66 

4 33  3 

2996.69 

-24.60 

95.17 

261 .03 

62.65 

5 22  59 

2396.7 

-20.29 

87.52 

66.34 

22  46  23 

4073.79 

-24.61 

176.10 

261  .04 

62.66 

23  56  17 

34  73.7 

-26.27 

166  .44 

113466 

4 33  3 

2996.69 

-24.60 

95.17 

261 .63 

62.65 

5 22  59 

2396.7 

-26.29 

87.52 

66.34 

22  40  23 

4073.75 

-24.61 

176.10 

261 .04 

62.66 

23  56  17 

3473.7 

-26.27 

166 .44 

113.66 

4 33  3 

2996.69 

-24.60 

95,17 

261 .03 

62.65 

5 22  99 

2396.7 

-26.29 

07.52 

differential  CORRECTIONS 
TDE  2.5679  TRA  2.7332  TC3-2.9966  BAU  .7674 

ROC  .3924  RRA  .0429  RC3  .0676  FAU  .09694 

FOE  2.6222  FRA  3.6629  FC3-2.9466  BSP  19966 

80E  2.6116  BRA  2.7335  BC3  2.9994  FSP  -2290 


MID-COURSE  E«CUTI0N  ACCURACY 
SCT  6060.2  SCR  461.6  SC3  629.0 

RRT  .9642  RRF  .5665  RTF  .9677 

see  6097.7  R23  -.0132  R13  .9676 

SCI  6066.2  SC2  374.3  THA  2.95 


ORBIT  DETERMINATION  ACCURACY 
ST  3972.1  SR  453.0  S5  1717.0 

CRT  .9459  CR5  -.9169  C5T  .9971 

LSA  3964.5  MSA  191.4  SSA  13.0 

EUl  3597.7  EL2  146.0  AlF  6.65 


LAUNCH  DATE  DEC  17  1966 


FLIGHT  TIME  202-00 


arrival  date  JUL  7 1969 


HELIOCENTRIC  CONIC 


DISTANCE  960.741 


RL  147.21 

lal 

.00 

LOL  05.12 

VL  27.601 

CAL  6.22 

AZL  06.51 

HCA 

255,52 

SNA 

127.46 

ECC  .16636 

INC  3.4679 

VI  30.265 

RP  lOfl.65 

LAP 

-3.30 

LOP  340.62 

VP  37.360 

GAP  6.91 

AZP  90.67 

TAL 

151 .09 

TAP 

46.61 

RCA  103.45 

APO  1 51 .47 

V2  34.015 

RC  126.306  GL  21 .40 

PLANETOCENTRIC  CONIC 

CP  -3.01 

ZAl  46.64 

ZAP  153.33 

ETS  393.58 

ZAE 

127.14 

ETE 

101 .70 

ZAC  102.22 

ETC  167.46 

CLP-153 .50 

C3  20.923 

VHL 

4.574 

OLA  35.65 

RAL  32.33 

RAO  6567.9 

VEL  11.929 

PTH 

2.12 

VHP 

5.164 

OPA  -5.56 

RAP  9.34 

ECC  1 .3445 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

67.03 

22 

57  53 

4074,59 

-24.10 

175.61 

263.93 

62.66 

24 

5 

5474  .6 

'27.64 

160  .20 

112.97 

4 

35  4 

3019.77 

-24.17 

96.66 

263.92 

62.67 

5 

25  24 

2419.6 

-27.63 

09  .06 

67.03 

22 

57  53 

4074 .59 

-24.10 

175.81 

263.93 

62.66 

24 

5 47 

54  74  .6 

-27.64 

166  .20 

112.97 

4 

35  4 

3019.77 

-24 . 1 7 

96.66 

263.92 

62.67 

5 

25  24 

2419.6 

-27.63 

09  .06 

67.03 

22 

57  53 

4074.59 

-24.18 

175.81 

263.93 

62.66 

24 

5 47 

34  74  .6 

-27.64 

166  .20 

112.97 

4 

35  4 

3019.77 

-24.17 

96.66 

263.92 

62.67 

5 

25  24 

2419.0 

-27.63 

69  .06 

differential 

CCRRECTI0N5 

MIO-COURSE  E«CUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.6309  TRA  2.9377  TC3-2.6612 

ROE  .3616  RRA  .0409  RC3  -0702 

FOE  2.6061  FRA  3.9946  FC3-2.1712 

60E  2.6956  BRA  2.9360  BC3  2.6621 

LAUNCH  DATE  DEC  17  1966 

heliocentric  CONIC 
RL  147.21  LAL  .00  LOL  65.12 

RP  106.63  LAP  -3.39  LOP  343.60 


BAU  .6006 
FAU  .05247 
BSP  1 9904 
FSP  -2073 


RC  130.693  CL  20.60  CP 
PLANETOCENTRIC  CONIC 
C3  22.074  VHL  4.696  OlA 


VL 
VP 

-3.60  ZAl 


27.962  CAL 
37.372  GAP 


SCT  6190.6  SCR  462.0  SC3 
RRT  .5626  RRF 
see  6207.9  R23  -.0106  R13 
SCI  6196.1  SC2  361.6 


flight  time  204-00 

DISTANCE  966.614 
6.55  AZL  66.54  HCA 
7.34  AZP  90.66  TAL 


576.3 


ST  3966.6  SR  453.6  SS  1632.8 


35.44  RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

67.74 

23  7 36 

4079.56 

-23.92 

179.51 

112.26 

4 36  51 

3044.61 

-23,51 

96.27 

67.74 

23  7 36 

4079.56 

-23.52 

175.51 

112.26 

4 36  91 

3044.61 

-23.51 

98.27 

67. 74 

23  7 36 

4079.96 

-23.52 

179.91 

112.26 

4 36  91 

3044.61 

-23.51 

90.27 

DIFFERENTIAL 

CGRRCCTIONS 

MIO-l 

33.77  RAO  6567.9  VEL  11.977  PTH 
INJ  RT  ASC  IN. 
266.00 

266.06 

266.06 

266.06 

266.06 
266.00 


1 RTF 

.9673 

CRT  .9569 

CRS 

-.9105 

CST 

' .9972 

1 R13 

.9672 

LSA  3943.9 

MSA 

195.5 

SSA 

13.1 

> THA 

2.41 

ELI  3592.0 

EL2 

155.1 

AlF 

6.02 

ARRIVAL 

DATE 

JUL 

9 196S 

256.69 

SNA 

127.33 

ECC  .19259 

INC 

3.4560 

VI 

30.265 

150.22 

TAP 

46 

.91 

RCA  102.61 

APO 

151  .65 

V2 

34  .621 

126.36 

ETF 

161 

.46 

ZAC  103.46 

ETC 

167.50 

CLP 

'155.42 

2.13 

VHP 

5. 

403 

OPA  -2.83 

RAP 

10.46 

ECC 

1 .3633 

1 AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

62.69 

24 

15 

34 

3475.6 

- 

26.99 

167.95 

62.66 

5 

27 

36 

2444.6 

- 

26.97 

90.71 

62.69 

24 

15 

34 

3475.6 

- 

26.99 

167.95 

62.60 

5 

27 

36 

24*4.6 

- 

26.97 

90 .71 

62.69 

24 

15 

34 

3475.6 

- 

26.99 

167.95 

62.66 

5 

27 

36 

2444.6 

- 

26.97 

90 .71 

ORBIT  DETERMINATION  ACCURACY 


TOE  2.6669  TRA  3.1409  TC3-2.7561 
ROE  .3727  RRA  .0400  RC3  .0699 
FOE  2.4096  FRA  3.4517  FC3-1.6513 
eOE  2.6926  BRA  3.1491  BC3  2.7590 


BAU 

.6142 

SCT 

6205.7 

SCR 

463.1 

SC3 

935.1 

ST 

3547.3 

SR 

494  .0 

SS 

1551  .1 

FAU 

.04720 

RRT 

.5463 

RRF 

.5336 

RTF 

.9669 

CRT 

.9318 

CRS 

-.9021 

CST 

- .9972 

BSP 

20306 

see 

6302.7 

R23 

-.0069 

R13 

.9069 

LSA 

3693.1 

MSA 

199.0 

SSA 

13.2 

FSP 

-1925 

SGI 

6290.6 

SG2 

367.6 

THA 

2.31 

ELI 

3572.6 

'el2 

163.9 

AlF 

6.63 

607 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ► 


LAUNCH  CATC  CtC  17  I960  FLIGHT  TIME  206.00  ARRIVAL  CATE  JUL  II  1969 


heliocentric  conic  distance  572.451 


Rl  147.21 

LAL 

.00 

La  05.12 

VL  27.562 

Gal  6,90 

A7L  06.57 

HCA 

261 .06 

SMA 

127.19 

ECC  .19714 

INC  3.4207 

V] 

30.265 

RP  100.00 

LAP 

-3.39 

LOP  346.97 

VP  37.364 

GAP  7.79 

ATP  90.49 

TAL 

149.33 

TAP 

51,19 

RCA  102.12 

APO  152.27 

V2 

34.029 

RC  132.909 

gl 

19.79 

GP  -3.40 

TAl  44.27 

TAP  156.93 

ETS  353.34 

TAE 

125.66 

ETE 

101 .26 

ZAC  104.79 

ETC  167.53 

CLP 

-157.17 

PLANE TOCENTRIC  CONIC 

C3  23.360 

VHL 

4.034 

DLA  35.01 

RAl  35.21 

RAO  6567.9 

VEL  12.031 

PTH 

2.15 

VHP 

5.653 

OPA  -2.06 

RAP  11.67 

ECC 

1.3046 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.49 

23 

17  39 

4076.50 

-22.03 

175.21 

260.29 

62.70 

24 

25  36 

3476.6 

-26.30 

167.69 

111.51 

4 

30  20 

5071.30 

-22.02 

99.99 

260.20 

62.69 

5 

29  31 

2471.3 

-26.29 

92.40 

60.49 

23 

17  39 

4076.50 

-22.03 

175.21 

260.29 

62.70 

24 

25  36 

3476.6 

-26.50 

167.69 

111.51 

4 

30  20 

3071 .30 

-22.82 

99.99 

260.20 

62.69 

5 

29  31 

2471  .3 

-26.29 

92.40 

60.49 

23 

17  39 

4076.58 

-22.03 

175.21 

260.29 

62.70 

24 

25  36 

3476.6 

-26.30 

167.69 

111.51 

4 

30  20 

3071.30 

-22.02 

99.99 

260.20 

62.69 

5 

29  31 

2471 .3 

-26,29 

9?,  *8 

differential  corrections  mid-course  execution  accuracv  orbit  determination  accuracy 


TOE  2.7014  TRA 

3.3724 

TC3- 

'2.6410 

6AU 

.0256 

SOT  6371.3 

SCR  464.7  SC3  495.0 

ST 

3521.5 

SR 

456.5 

SS 

1475.5 

ROE  .3049  RRA 

.0413 

RC3 

.0679  FAU 

.04231 

RRT  .5351 

RRF  .5240  RTF  .9065 

CRT 

.9247 

CRS 

-.0930 

CST 

-.9972 

* 

FOE  2.2319  FRA 

3.3596 

FC.3- 

1.5676 

BSP 

2P667 

see  6300.2 

R23  -.0069  R13  .9065 

LSA 

3039.9 

MSA 

204.4 

SSA 

13.2 

= 

BDE  2.7206  6RA 

3.3727 

BC3 

2.6427 

FSP 

-1700 

SOI  6376.1 

SC2  392.3  TMA  2.24 

Eli 

3546.0 

EL2 

172.5 

ALF 

6.05 

- 

launch  date  DEC  : 

17  1960 

flight 

TIME  200.00 

arrival 

DATE 

JUL 

13  1969 

- 

HELIOCENTRIC  CONIC 

DISTANCE  570.249 

- 

RL  147.21  LAL 

.00 

La 

05.12 

VL 

27.541 

CAL 

7.20  A7L 

06.60  HCA  265.03  SNA 

127.05 

ECC 

.20206 

INC 

3.3990 

Vl 

30.265 

2 

RP  100.70  lap 

-3.39 

LOP 

350.15 

VP 

37.357 

CAP 

0.25  ATP 

90.29  TAl  140.43  TAP 

53,46 

RCA 

101 .30 

APO 

152.73 

V2 

34.037 

RC  135.313  Gl 

10.90 

CP 

-3.22 

TAL 

43.00 

TAP 

150.60  ETS 

353.17  TAE  125.02  ETE 

101 .09 

ZAC 

106.21 

ETC 

167,56 

CLP* 

■150.03 

- 

plane TOCENTRIC  CONIC 

■ 

C3  24.026  VHL 

4.903 

Ola 

34.50 

RAL 

36.65 

RAO 

6560.0  VEL 

12.091  PTH  2.16  VHP 

5.915 

OPA 

-1 .20 

RAP 

12.97 

ECC 

1 .4006 

I 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

• 

69.27 

23  27  54 

4077.71 

-22.11 

174.09 

270.55 

62.71 

24  35  51 

3477.7 

-25.50 

167.43 

110.73 

4 39  31 

3099.05 

-22.10 

101.04 

270.54 

62.70 

5 31  11 

2499.0 

-25.57 

94.37 

= 

69.27 

23  27  54 

4077.71 

-22.11 

174.09 

270.55 

62.71 

24  35  51 

3477.7 

-25.50 

167.43 

110.73 

4 39  31 

3099.03 

-22.10 

101 .04 

270.54 

62.70 

5 31  M 

2499.0 

-25.57 

94.37 

= 

69.27 

23  27  54 

4077.71 

-22.11 

174.09 

270.55 

62.71 

24  35  51 

3477.7 

-25.50 

167.43 

- 

110.73 

4 39  31 

3099.03 

-22.10 

101.04 

270.54 

62.70 

5 31  11 

2499,0 

-25.57 

94.37 

- 

differential  corrections  mid-course  execution  accuracy  orbit  determination  accuracy 


TOE 

2.7340 

TRA 

3. 6(^9 

TC3-2.5154 

BAU 

.0351 

set  6447.7 

SCR 

466.5 

SC3 

460.0 

ST 

3409.5 

SR 

450.3 

SS 

1405.3 

ROE 

.3902 

RRA 

.0442 

RC3  .0646 

FAU 

,03702 

RRT  .5204 

RRF 

.5109 

RTF 

.9061 

CRT 

.9176 

CRS 

-.0057 

CST 

-.9972 

FOE 

2.0717 

FRA 

3.2769 

FC3-1.3I09 

BSP 

20992 

see  6464.6 

R23 

-.0049 

R13 

.9061 

LSA 

3703.0 

MSA 

209.0 

SSA 

13.1 

eoE 

2.7629 

BRA 

3.6092 

BC3  2.5163 

FSP 

-1662 

SCI  6452.4 

SC2 

395.0 

THA 

2.20 

ELI 

3514.0 

EL2 

100.0 

alf 

6.09 

LAUNCH 

DATE 

DEC 

17  I960 

Flight 

TIME 

210.00 

ARRIVAL 

DATE 

JUL 

15  1969 

- 

heliocentric  conic  distance  504.004 

RL  147.21  LAL  ,00  La  05.12  vl  27.520  CAL  7.69  A7l  06.63  HCA  260.20  SMA  126.91  ECC  .20739  INC  3.3712  Vl  50.265 

RP  100.75  LAP  -3.37  LOP  353.32  VP  37.349  CAP  0.72  A7P  90.11  TAL  147.52  TAP  55.72  RCA  100.59  APO  153.23  V2  34.046 

RC  137.625  CL  10.16  CP  -3.07  7Al  41.90  7AP  160.20  ETS  352.96  7AE  124.43  ETC  100.96  7AC  107.70  ETC  167.56  ClP-160.43 

PLANE TOCENTRIC  CONIC 

C3  26.460  VHL  5.145  OLA  54.13  RAL  30.07  RAO  6560.1  VEL  12.159  PTH  2.10  VHP  6.190  OPA  -.49  RAP  14.33  ECC  1 .4556 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

: INJ  AZMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.10 

23 

30  20 

4070.62 

-21 .36 

174.54 

272.06 

62.72 

24  46 

26 

3470.6 

-24.04 

167.13 

109.90 

4 

40  16 

3130.56 

-21.34 

103.02 

272.05 

62.71 

5 32 

27 

2530.6 

-24.02 

96.41 

70.10 

23 

30  20 

4070.62 

-21.36 

174.54 

272.06 

62.72 

24  46 

26 

3470.6 

-24,04 

167.13 

109.90 

4 

40  16 

3130.56 

-21 .34 

103.02 

272.05 

62.71 

5 32 

27 

2530.6 

-24.02 

96.41 

110.00 

4 

55  5 

3005.42 

-22.70 

101 .04 

ZT3.M 

63.73 

5 46 

31 

2405.4 

-26.04 

93.47 

110,00 

4 

26  45 

3171.76 

-20.01 

106.29 

272.09 

61 .69 

5 19 

37 

2571.0 

-23.63 

99.02 

JZFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCLWACY 

TDE  2.7697 

TRA 

3.0640 

TC3-2.3730 

SAU  .0402 

SCT 

6519.0  SCR 

460.5  SG3 

427.7 

ST  3457.2 

SR  460.1 

SS 

1342.5 

ROE  .4120 

HRA 

.0490 

RC3  .0606 

FAU  .03347 

RRT 

.5265  RRF 

.5105  RTF 

.9057 

CRT  .9107 

CRS  -.0700 

CST 

-.9973 

FOE  1.9310 

FRA 

3.2060 

FC3-1 .0947 

BSP  21193 

see  6536.6  R23  - 

.0020  R13 

.9057 

LSA  3731.0 

MSA  213.5 

SSA 

13.1 

BOE  2.0002 

BRA 

3.0643 

8C3  2.3746 

FSP  -1530 

SGI 

6524.5  SC2 

590.1  THA 

2. IS 

Eli  3402.6 

EL2  100.7 

alf 

6.93 

LAUNCH  DATE  DEC  17  I 960  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUL  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  509. 7j0 

RL  147.21  LAL  .00  La  05.12  VL  27,499  GAL  0.12  A7L  06.66  HCA  271,37  SMA  126.77  ECC  .21315  INC  3.3427  Vl  30.265 

RP  100.72  lap  -3.34  LOP  356.50  VP  37.342  CAP  9.22  ATP  09.92  TAL  146.60  TAP  57,90  RCA  99.75  APO  153.79  V2  34.055 

RC  139.923  GL  17.35  GP  -2.92  7AL  40.72  7AP  161.74  ETS  352,70  7AE  123.90  ET£  100,05  7AC  109.25  ETC  167.56  CLP-161.96 

Plane  TOCENTRIC  conic 


C3  20.319 

V^  5.322  Ola  33.60 

RAl  39.47 

RAO  €560. 

.1  VEL  12.235 

PTH  2.20 

VHP  6.400 

DPA  .31 

RAP  15. 77 

ECC 

i .4661 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNG 

70.96 

23  49  20 

4079.30 

-20.57 

174.16 

275.20 

62.73 

24  57 

19 

3479.3 

-24.06 

166.00 

109.04 

4 40  35 

3163.51 

-20.56 

105.95 

275.19 

62.72 

5 33 

10 

2563.5 

-24.04 

90.59 

70.96 

23  49  20 

4079.30 

-20.57 

174.16 

275.^ 

62.73 

24  57 

19 

3479.3 

-24 .06 

166.00 

109.04 

A 4(3  35 

3163.51 

-20.56 

105.95 

275.19 

62.72 

5 33 

10 

2563.5 

-24 .04 

90.59 

110.00 

5 31  2 

3009.24 

-24.92 

96.23 

277.47 

65.00 

6 21 

n 

2409.2 

-27.97 

00.30 

110.00 

4 1 59 

3201.57 

-16.33 

112.60 

272.74 

59.55 

4 56 

41 

2601 .6 

-20.25 

105.75 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.7997 

TRA  4.1293 

TC3-2.2332  BAU  .0457 

SGT 

6570.6  SCR 

470,0  SG3 

397.7 

ST  3414.7 

SR  461  .2 

SS 

1201 .7 

RDE  .4279 

RRA  .0553 

RC3  .0556  FAU  .02967 

RRT 

,5274  RRF 

.5206  RTF 

.9053 

CRT  .9036 

CRS  -.0702 

CST 

-.9973 

FOE  1.7995 

FRA  3.1402  FC3  -.9072  BSP  21470 

see  6595.3  R23  - 

.0012  RJ3 

.9055 

LSA  3669.0 

MSA  210.1 

SSA 

13.0 

BOE  2.0322 

BRA  4.1297 

6C3  2.2339 

FSP  -1433 

SGI 

6503.3  SG2 

399.0  THA 

2.17 

Eli  3440.1 

EL2  196.2 

ALF 

6.90 

600 


JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4.  1968  69  » 


LAUNCH  CATC  CCC  1 7 1 ^8 

HCtlOCCNTffIC  CONIC 
ffL  147. LAL  .00  LOL  85. IZ 
RP  108.69  LAP  '5.30  lOP  359.68 
PC  142,207  CL  16.55  CP  -2.80 

PLA^CTOCENTRIC  CONIC 
C3  30.410  VML  5.514  CLA  33. ?1 


Flight  tihc  zu.oo 


APRIVAl  CATC  jUL  19  1969 


distance  595.361 

VL  ^7.478  gal  8.59  A7L  86.69  MCA  774.55  SMA  176.63  CCC  .71940  InC  3.3141  Vl  30.765 

VP  37.336  GAP  9.74  A7P  89.74  TAL  M5.68  UP  60.73  «CA  98.85  APO  154,41  V7  34.865 

7Al  39.55  7AP  16^.22  ETS  357.38  7AE  173.41  ETC  180.76  7AC  110.86  ETC  167.53  ClP'163.45 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LCNC 

71  .88 

0 4 25 

4079.72 

-19.76 

173.75 

108.12 

4 40  25 

3198.76 

-19.74 

108.24 

71  .88 

o'  4 25 

4079.72 

-19.76 

173.75 

108.12 

4 40  25 

3198.76 

-19.74 

108.24 

110.00 

5 53  35 

2974 .22 

-25.87 

93.96 

IlO.OO 

3 50  26 

3352.25 

-13.85 

116.66 

RAL  40.84  RAC  6568.7  VEl  17.320  PTH 
INJ  RT  ASC 
777.59 

777.58 

777.59 
777.58 
280.71 


2.77  VHP  6.766  CPA  1.12  RAP  17.26  ECC  I .5005 


INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62,75 

1 12  25 

3479.7 

-23.25 

166.43 

62.74 

5 33  43 

2598.8 

-23.24 

100.92 

62.75 

1 12  25 

3479.7 

-23.25 

166.43 

62.74 

5 33  43 

2598.8 

-23,24 

100.92 

66.84 

6 43  9 

2374.2 

-28.78 

85.98 

58.43 

4 46  18 

2752.2 

-17.93 

109.92 

differential  corrections 
TCE  2.8796  TRA  4.4119  TC3-2.0868 

ROE  .4438  RRA  .0654  RC3  .0502 

FOE  1.6811  fra  3.0820  FC3  -.7444 

eOE  2.8642  0RA  4.4123  BC3  2.0874 

LAUNCH  DATE  DEC  17  1968 

HELIOCENTRIC  CONIC 
RL  147.21  lAL  .00  LOL  85.12 

RP  108.66  LAP  -3.26  LOP  2.86 

RC  144.478  CL  15.75  CP  -2.68 


0AU  .8486 
rjtU  .02615 
eSP  21738 
FSP  -1337 


VL  27.456  CAL 
VP  37.329  CAP 
7AL  38.39  ZAP 


MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

SCT  6630.1  SCR  47|.l  SC3  370.3 

ST 

3368.9 

SR 

461  .8 

SS 

1225.7 

RRT  .5314  RRF  .5256  RTF 

.9850 

CRT 

.8964 

CRS 

-.8625 

CST 

-.9974 

see  6646.9  R23  .0003  R13 

,9850 

lSA 

3607.7 

MSA 

222.5 

5SA 

12.9 

SCI  6634.9  SC2  398.8  THA 

2.17 

Eli 

3394.4 

El2 

203.1 

alF 

7.03 

flight  time  216.00 

ARRIVAL 

date 

JUL 

21  1969 

DISTANCE  600.952 

9.09  AZt  86.71  MCA  277.72 

SHA 

126.48 

ECC 

.22617 

INC 

3.2852 

VI 

30.265 

10.29  AZP  89.56  TAl  144,76 

TAP 

62.49 

RCA 

97.88 

APO 

155.09 

V2 

34.875 

164.65  ETS  351.97  ZAE  122.95 

ETE 

180.69 

ZAC 

112.51 

ETC 

167.49 

CLP 

-164 .88 

VHL  5.725 

OLA  32.74 

RAL  42.20 

RAC  6568.3 

VEL  12.416 

LNCH  TIIC 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

0 16  0 

4079.43 

-18.91 

J73.27 

280.01 

4 39  37 

3236.73 

-18.90 

110.70 

280.00 

0 16  0 

4079.43 

-18.91 

173.27 

280.01 

4 39  37 

3236.73 

-18.90 

110.70 

280.00 

6 12  25 

2950.97 

-26.49 

92.43 

283.80 

3 42  23 

3413.19 

-11 .66 

120.01 

275.70 

72.84 
107.16 
72.84 
107.16 
110.00 
110.00 

OIFFERENTJAL  CORRECTIONS 
TOE  2.8604  TRA  4.7I3I  TC3-1  .9363  BAU  .8487 
ROE  .4604  RRA  .0733  RC3  .0448  FAU  .02266 

FOE  1.5747  FRA  3.0314  FC3  -.6037  03P  21963 

BOE  2.8972  6RA  4.7137  6C3  1.9368  FSP  -1247 

launch  cate  dec  .17  1968 
HELIOCENTRIC  CONIC 

RL  147,21  LAL  .00  LOL  85.12  VL  27.434  GAL 

RP  108.63  LAP  -3.20  LOP  6.04  VP  37.323  GAP 


PTM  2.24  VHP  7.111  CPA  1-94  RAP  18.79  ECC  1.5394 
INJ  AZMTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  Inj  2 LONG 
62.77  1 24  0 3479.4  -22.41  165.99 

62.76  5 33  33  2636.7  -22.40  103.42 

62.77  1 24  0 3479.4  -22.41  165.99 

62.76  5 33  53  2636.7  -22.40  103.42 

67,56  7 1 36  2351 .0  -29.29  84.37 

57.64  4 39  16  2813.2  -15.85  113.41 

HIO-COURSE  EXECUTION  ACCURACV 
SCT  6674.9  SCR 
RRT  .5381  RRF 
see  6691 .6  R23 
SCI  6679.8  SC2 


ORBIT  DETERMINATION  ACCURACY 


471.8  SC3 

345.3 

$T 

.5332  RTF 

.9846 

CRT 

.0017  R13 

.9848 

LSA 

397.3  THA 

2.19 

ELI 

FlICHT  TIME  218.00 


ARRIVAL  CATE  JUL  23  1969 


DISTANCE  606.472 

9.64  A7L  86.74  MCA  280.90  SMA  126.34  ECC  .23354  INC  3.2559  Vi  30.265 

.■  - 10.87  A7P  89.38  TAL  143.85  TAP  64.75  RCA  96.83  APO  1 55.84  V2  34.885 

RC  146^734  CL*  1^.95  Gp'  -2.57  7AL  37.25  ZAP  166.05  ETS  351.45  7AE  122-52  ETE  180,64  ZAC  114.21  ETC  1 67.43  ClP-166.28 

4 VEL  12.523  PTH  2.27  VHP  7,455  OPA  2.76  RAP  20.38  ECC  1.5836 


PLANETOCENTRIC  CONIC 

C3  35.461  VHL  5.955  CLA  32.25  RAL  43.52 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

73.87 

0 2B 

1 

4078.35 

-18.04 

106.13 

4 38 

8 

3277.55 

-18.03 

73.87 

0 28 

1 

4078.35 

-18.04 

106.13 

4 38 

8 

3277.55 

-18.03 

110.00 

6 29 

12 

2934.37 

-26.91 

110.00 

1 36 

8 

3469.52 

'9.59 

differential 

CORRECTIONS 

TOE  2.8921  TRA  5.0344  TC3-1.7832 

ROE  .4775  RRA  .0850  RC3  .0395 

FOE  1.4787  FRA  2.9881  FC3  -.4830 

0OE  2.9312  BRA  5.0351  6C3  1.7836 

LAUNCH  DATE  DEC  17  1968 

HELIOCENTRIC  CONIC 
RL  147.21  LAL  .00  LOL  85.12 

RP  108.59  LAP  -3.13  LOP  9.23 


BAU  .8456 
FAU  .01978 
eSP  22162 
FSP  -1165 


RAC  6568 
INJ  LONG 
172.71 
113.35 
172.71 
113.35 
91.33 
123.06 
MIO- 
SCT 
RRT 

see 

SCI 


282.46 

282.45 

282.46 
282.45 
286.84 
277.42 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.80 

1 35  59 

34  78.3 

-21.54 

165.48 

62.79 

5 32  45 

2677.5 

-21 .53 

106.12 

62.80 

1 35  59 

34  76.3 

-21  .54 

165.48 

62.79 

5 32  45 

2677.5 

-21  .53 

1 06 . 1 2 

68.06 

7 18  6 

2334.4 

-29.64 

83.20 

57.05 

4 33  57 

2669.5 

-13.66 

116.57 

ORBIT  DETERMINATION  ACCURACY 


471 .9  SC3 

322.3 

ST 

5271 .1 

SR 

460.3 

SS 

1127.6 

.5429  RTF 

.9846 

CRT 

.8820 

CRS 

-.6478 

CST 

-.9976 

.0029  R13 

.9846 

LSA 

3482.6 

MSA 

230.2 

SSA 

12.5 

394.7  THA 

2.21 

ELI 

3296.3 

EL2 

215.2 

AlF 

7.11 

220.00 

ARRIVAL 

CATE 

JUL 

25  1969 

DISTANCE  611.912 

VL  27.412  CAL  10.22  A7L  86.77  MCA  284.08  SMA  126.19 
VP  37.317  CAP  11.49  ATP  89.21  TAl  142.95  TAP  67.03 


RC  148.977  CL  14.16  CP  -2.4$  7Al  36.14  ZAP  16^.40  ETS  350.80  7A£  122.12  ETE  180.60 
PLANETOCENTRIC  CONIC 

C3  38.515  VHL  6.206  OlA  31.76  RAL  44 .80  RAO  €568.5  VEL  12.644  PTH  2.30  VHP 

INJ  long  inj  RT  ASC  iNJ  AZMTH 
172.06  284.94  62.84 

116.21  284.93  62.84 

172.06  284.94  62.84 

116.21  284.93  62.84 

90.53  289.85  68.47 

125.93  279.23  56.57 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6747.5  SCR 
RRT  .5585  RRF 
see  6763.9  R23 
SCI  6752.6  SC2 


ECC  .24155  INC  3.2259  VI  30.265 
RCA  95.71  APO  156.68  V2  34.897 
ZAC  115,94  ETC  167.34  ClP-167.65 


7.822  OPA  3.58  RAP  22.00  ECC  1.6359 


LNCH  AZMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

74.97 

0 

40  33 

4076.12 

-17.14 

105.03 

4 

35  51 

3321 .53 

-17.13 

74.97 

0 

40  33 

4076.12 

-17.14 

105.03 

4 

35  51 

3321.53 

-17.13 

110.00 

6 

44  36 

2922.38 

-27.22 

110.00 

3 

30  59 

3523.26 

-7.58 

differential  CORRECTIONS 

TOE  2.9291 

TRA 

5,3816 

TC3-1 .6249 

BAU  .8368 

ROE  .4952 

RRA 

.0908 

RC3  .0346 

FAU  .01678 

FOE  J .3946 

FRA 

2.9540 

FC3  -.3772 

BSP  22238 

BOE  2.9706 

BRA 

5.3825 

BC3  1.6252 

FSP  -1082 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

I 48  29 

3476,1 

-20.65 

164 .87 

5 31  13 

2721.5 

-20.63 

109.03 

1 48  29 

3476.1 

-20.65 

164 .87 

5 51  13 

2721.5 

-20.63 

109.03 

7 33  18 

2322.4 

-29.89 

82.36 

4 29  42 

2923.3 

-11.93 

119.53 

471  .6 

SC3 

301.4 

.5550 

RTF 

.9845 

.0040 

R13 

.9845 

390.9 

THA 

2.24 

ORBIT  DETERMINATION  ACCURACY 
ST  3223.3  SR  458.3  5S  1086.4 
CRT  .8750  CRS  -.84J0  CST  -.9977 
LSA  3424.2  MSA  233.2  55A  12.3 

ELI  3248.3  El2  220.1  alF  7.\2 


609 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69^ 


AUNCH  CATE  1 

DEC  16  1966 

Flight  time 

70.00 

arrival 

CATE 

FED 

26  1969 

heliocentric  conic 

DISTANCE  137. 

631 

RL  147.20 

lal  .00 

LOL 

86.14 

VL  18.042 

CAL  19. 

74  AZL  66.06 

MCA  45.02 

SMA  69.61 

zee 

.66977 

INC 

3.9169 

VI 

30.267 

RP  107.46 

LAP  2.77 

LOP  131.10 

VP  31.495 

GAP  '42. 

40  A7P  67.23 

TAL  170.42 

TAP  215.44 

RCA 

27.66 

APO 

151  .76 

vz 

35.259 

RC  70.261 

GL  4.51 

CP 

.77 

7al  65.01 

ZAP  29.49  ETS  161.02 

ZAE  140.41 

ETE  169.65 

ZAC 

75.49 

ETC 

265.16 

CLP 

29.48 

PLANETOCENTRIC  CONIC 

C3  217.744 

VHL  14.756 

CLA 

12.45 

Ral  17.67 

RAD  6571 

.2  VEL  16.414 

PTH  3.04 

VHP  24. 

.397 

OPA 

'10.00 

RAP 

343.11 

zee 

4,5635 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

Tnj  lat 

INJ  LONG  INJ  RT  ASC 

iNJ  AZMTH 

iNJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

5 9 20 

3143.25 

-26.79 

106.74 

264.06 

80.48 

6 1 

43 

2543.3 

- 

27.64 

96.23 

90.00 

20  20  25 

4992.64 

22.56 

219.12 

272.59 

72,45 

21  43 

36 

4392.6 

29.97 

211  .4? 

100.00 

6 37  4 

2660 

.29 

'26.51 

66.25 

264.41 

60.60 

7 24 

44 

2260.3 

- 

29.51 

''7.59 

lOO.OO 

21  35  21 

4751 

.04 

24.24 

zoo.n 

272.01 

7j  .95 

22  54 

33 

4151 .0 

21  .54 

193.01 

110.00 

7 59  44 

2601  .59 

'33.09 

67.47 

265.26 

60.66 

6 43 

6 

2001  .6 

- 

33.99 

56.35 

UO.OO 

22  29  10 

4562.50 

26.63 

186.31 

270.34 

70.46 

23  45 

33 

3962.5 

25.70 

176.36 

differential  CORRECTIONS 

MID 

'COURSE  EXECUTION  ACCURACr 

OR6IT  DETERMINATION  ACCURACV 

TOE  -.7026 

TRA-1 .7676 

TC3  - 

.1137 

6AU  .3346 

SOT 

632.0  SCR  . 

M6.0  SC3 

29.0 

ST 

546.5 

SR 

410.0 

SS 

336.0 

ROE'l .0466 

RRA  .4574 

RC3  - 

.0170 

FAU  .01273 

RRT 

-.0042  RRF 

.0014  RTF 

.6355 

CRT 

.6966 

CRS 

.7666 

CST 

.9692 

FOE  .3545 

FRA  .6726 

FC3  - 

.0506 

8SP  2193 

see 

945.0  R23 

.0024  R13  . 

.6355 

LSA 

591 .6 

MSA 

224 ,9 

SSA 

13.6 

eOE  1.2606 

8RA  1.6452 

0C3 

.1149 

FSP  -61 

SCI 

632.1  SC2  < 

*46.0  THA  179.62 

Eli 

496.2 

El2 

204,6 

alf 

51  .61 

LAUNCH  OATS  OEC  18  1966  FLIGHT  TIME  7?, (XI  ARRIVAL  DATE  FE6  Z8  1969 

HELIOCENTRIC  CONIC  DISTANCE  143.5^3 


RL  147. ZO 

LAL 

.00 

LOL  66.14 

VL  16.737 

CAL  16.66 

AZL  66.14 

MCA 

46.27 

SNA 

91  .39 

zee  .66224 

INC 

3.6573 

VI 

30.267 

RP  107.46 

LAP 

2.66 

LOP  134,35 

VP  31 .696 

GAP  '40, AS 

AZP  67.43 

tal 

169.63 

TAP  217.90 

RCA  30.67 

APO 

151  .91 

V2 

35.259 

RC  66.209 

GU 

4.66 

CP  .60 

ZAL  63.65 

ZAP  27.95 

ETS  161 .26 

ZAE 

140.65 

ETE 

190.43 

ZAC  77.15 

ETC 

165.35 

CLP 

27.94 

PLANETOCENTRIC  CONIC 

C3  196.126 

VHL 

24.076 

OLA  13.22 

ral  16.65 

RAO  6571,1 

VEL  17.673 

PTH 

3.00 

VHP 

23.435 

OPA  '9.33 

RAP 

344.71 

zee 

4.2606 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

IHJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 CAT 

INJ 

2 LONG 

90.00 

5 

6 36 

3155.26 

'26.65 

107.59 

264.31 

60.07 

5 

59  23 

2555.3 

27.76 

99.10 

90.00 

20 

30  57 

4952.24 

21.73 

216.45 

272.40 

71 .36 

21 

53  29 

4352.2 

16.96 

206.66 

100.00 

6 

34  52 

2670.72 

'26.39 

67.00 

264.65 

60.22 

7 

22  43 

2270.7 

-29.45 

76.36 

100.00 

21 

45  24 

4712.03 

23.39 

296.16 

271.76 

70.64 

23 

3 56 

4U2.0 

20.56 

190.52 

IIO.OO 

7 

56  37 

2608.88 

-33.01 

66.0] 

265.56 

60.57 

6 

42  5 

2006.7 

'33.96 

56.90 

UO.OO 

22 

36  9 

4546.64 

27.60 

163.67 

270.00 

69.25 

23 

53  56 

3946.6 

24.72 

176.05 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7010  TRA- 

-1 .7925 

TC3 

-.1200 

6AU 

.3219 

SGT  670. 3 SGR 

452.6  SC3  31.5 

ST 

363.4  SR 

414.6 

SS 

351  .4 

ROE'l .0102  RRA 

.4347 

RC3 

-.0190 

FAU 

.01290 

RRT  -.0021  RRF  - 

.0010  RTF  '.6549 

CRT 

.6971  CRS 

.7697 

CST 

.9666 

FOE  .S662  fra 

.6966  FC3 

-.0564 

esp 

2374 

see  981.0 

.0029  R1 3 .6549 

LSA 

611  .6  MSA 

231  .0 

SSA 

14.0 

80C  1 .2296  SRA 

1 .6445 

0C3 

.1215 

FSP 

-66 

SGI  670.3  SC2 

452.6  THA  179.91 

ELI 

509.0  EL2 

212.4 

ALF 

50.39 

LAUNCH  DATE  OEC 

16  1966 

Flight  time 

74.00 

ARRIVAL 

CATE 

MAR 

2 1969 

HELIOCENTRIC  CONIC 

DISTANCE  149. 

51D 

RL  147.20  LAL 

.00 

lOL 

66.14 

VL 

19.366 

CAL 

16.06  AZL  86.20 

HCA  51 .52  SMA  92.96 

zee 

.65524  INC 

3.6016 

VI 

30,267 

RP  107.48  LAP 

2.96 

LOP 

137.^ 

VP 

32.262 

CAP 

'36.57  AZP  67.65 

tal  166.65  tap  220.36 

RCA 

33.91  APO 

152.04 

V2 

35,257 

RC  66.167  GL 

5.22 

CP 

.62 

zal 

62.75 

ZAP 

26.45  ETS  161.51 

ZAE  141.40  ETE  191.04 

ZAC 

76.62  ETC 

165.52 

CLP 

26.4  3 

PLANETOCENTRIC  ' 

CONIC 

C3  160.373  VHL 

13.430 

DLA 

13.96 

RAL 

19.76 

RAD 

6570.9  VEL  17.369 

PTH  2.96  VHP  22.506 

OPA 

'6.64  RAP 

346.33 

zee 

3.9665 

.LNCH  AZMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

” 90.00 

5 

3 42 

3166.50 

'26.52 

106.36 

264.42 

79.69 

5 

56 

29 

2566.5 

- 

27.67 

99.91 

90.00 

20 

41  16 

4911 .03 

2d. 81 

213.76 

272.15 

70.35 

22 

5 

9 

4311  .0 

17.94 

206.28 

lOO'.Od 

6 

32  27 

2660.30 

'26.28 

67.69 

264.76 

79.67 

7 20 

27 

2280.3 

- 

29.36 

79.06 

100.00 

21 

55  14 

4672T4G 

22.46 

195.59 

271.49 

69.76 

23 

13 

7 

4072.5 

19.52 

166.04 

UO.OO 

7 

57  17 

2614.65 

'32.94 

66.46 

265.72 

60.30 

6 

40 

52 

2014.8 

- 

33.93 

59.36 

no.cx} 

22 

46  53 

4510.66 

26.90 

161.44 

269.62 

66.07 

24 

2 

4 

3910.7 

23.66 

173.76 

CIFFERENTIAL  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

C3R6IT  DETERMINATION  ACCURACY 

TOE  '.7023 

TRA- 

•1.7996 

TC3  '.1266 

6AU  .3101 

SGT 

912.0  SGR 

456.6  SG3 

54.1 

ST  362.4 

SR 

419.0 

SS 

367.5 

ROE  -.9739 

RRA 

.4121 

RC5  '.0212 

FAU  .01309 

RRT 

.0013  RRF 

-.0040  RTF  ' 

.6735 

CRT  .6965 

CRS 

.7906 

CST 

.9685 

FOE  .3626 

FRA 

.7216 

FC3  '.0626 

BSP  2496 

see 

1020.0  R23 

-.0029  RI3  - 

.6735 

LSA  632.9 

MSA 

236.6 

SSA 

14.2 

BOE  1 .2007 

BRA 

1 .8461 

6C3  .1266 

FSP  '74 

SGI 

912.0  SG2 

456.6  THA 

.05 

Eli  522.9 

El2 

219.6 

Alf 

46.75 

LAUNCH  DATE  OEC  16  1966 

flight  ti>c 

76.00 

ARRIVAL 

CATE 

MAR 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  155.566 


RL  147,20 

LAL 

.00 

La  66.14 

VL  19.993 

GAL  17.27 

AZL  66.25 

HCA  54 . 76 

SHA  94 

1.56 

ECC  .60667 

INC 

3.7507 

VI 

30.267 

RP  * 107.49 

LAP 

3.06 

LOP  140.65 

VP  32.646 

CAP  '36.79 

AZP  67.63 

tal  166.06 

TAP  222.65 

RCA  36.99 

APO 

152.13 

V2 

35.256 

RC  64,161 

Cl 

5.59 

CP  .65 

ZAL  61.70 

ZAP  24.96 

ETS  161.79 

ZAE  142.05 

ETE  191 

.70 

ZAC  60.52 

ETC 

165.66 

CLP 

24.94 

PLANETOCENTRIC  CONIC 

C3  164.266 

VHL 

12.617 

OLA  14. 72 

ral  20.66 

RAO  6570.6 

VEL  16.900 

PTH  2.91 

VHP  21 . 

613 

CPA  -7.93 

RAP 

347.95 

ECC 

3.7037 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 

0 32 

3176.95 

'26.39 

109.12 

264.41 

79.35 

5 53 

29 

2577.0 

'27.60 

100.66 

90.00 

20 

51  27 

4669.16 

19.62 

211 .11 

271 .64 

69.36 

22  12 

36 

4269.2 

16.64 

203.70 

100.00 

6 

29  46 

2889.07 

'26.17 

66.32 

264.76 

79.56 

7 17 

57 

2269 . J 

'29.32 

79.71 

100.00 

22 

4 52 

4632.30 

21.51 

193.00 

271.15 

66.73 

23  22 

4 

4032.3 

16.43 

165.56 

UO.OO 

7 

55  45 

2620.12 

'32.66 

66.66 

265.76 

60.07 

6 39 

26 

2020.1 

■33.90 

59.79 

UO.OO 

22 

55  24 

4474 .00 

25.94 

179.02 

269.17 

66.92 

24  9 

56 

3674  .0 

22.59 

171  .47 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.7019 

TRA' 

■1 .6039 

TC3  -.1330 

BAU  .2967 

SCT  ! 

953.6  SGR  460.2  SG3 

37.0 

ST  401.4 

SR 

422.6 

SS 

363.9 

ROC  -.9377 

RRA 

.3696  RC3  -.0235 

FAU  .01331 

RRT 

.0044  RRF 

.0073  rtf 

.6916 

CRT  .6957 

CRS 

.7920 

CST 

.9661 

FOE  .3972 

FRA 

.7466 

FC3  '.0701 

BSP  2675 

see  1059.0  R23  - 

.0033  R13  '. 

.6916 

LSA  654.4 

MSA 

242.2 

SSA 

14.4 

eOE  1.1713 

BRA 

1 .6455 

6C3  .1351 

FSP  '62 

SCI  ! 

953.6  SG2  460.2  THA 

.16 

ELI  536.6 

El? 

227.0 

alf 

47.12 

610 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  » 


LAUNCH  CATE  DEC  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  LOL  86.14 

RP  107.50  LAP  3.14  LOP  144.10 

RC  62.196  Gl  5.97  CP  .86 

PLANETOCENTRIC  CONIC 


flight  time  78.00 


arrival  cate  mar  6 1369 


C3  149.699 

VHL  12.235 

OLA  15.45 

RAL  21 .48 

RAO  6570.6 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 57  6 

3186.69 

-26.27 

109.81 

90.00 

21  1 25 

4826.64 

18.78 

208.42 

100.00 

6 26  55 

2897.05 

-28,07 

88.89 

100.00 

22  14  18 

4591  .51 

20.48 

190.41 

110.00 

7 54  1 

2624.53 

-32.83 

69.21 

110.00 

23  3 41 

4436.79 

24.93 

176.60 

differential  corrections 


TOE  -.7039 

TRA-1 

.8094 

TC3 

-.1394 

6AU 

.2839 

ROE  -.9017 

RRA 

.3673 

RC3 

-.0261 

FAU 

.01354 

FDE  .4127 

FRA 

.7723 

FC3 

-.0783 

BSP 

2808 

80E  1 .1439 

BRA  1 

.8463 

BC3 

.1419 

FSP 

-90 

LAUNCH  OATE  OEC  18  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  LOL  86.14 

RP  107.51  LAP  3.21  LOP  147.35 

RC  60.278  CL  6.37  CP  .91 

PLANE  T(XEN TR I c CONJC 
C3  156.460  VHL  11.682  OLA  16.17  RAL 


DISTANCE  161.745 

VL  20.561  cal  16.52  A7L  86.30  MCA  58.01  SMA  96.14  ECC  .58319  INC  3.7038  Vl  30.267 

VP  32.996  CAP  -35.11  A7P  88.04  TAL  167.34  TAP  225.35  RCA  40.07  APO  152.20  V2  35.253 

7Al  60.72  7AP  23.48  ETS  IS2-10  7AE  U2.63  ETE  192.40  7AC  82.23  ETC  165.83  ClP  23.47 

VEL  16.463  PTH  2.87  VHP  20.749  OPA  -7.21  RAP  349.59  ECC  3.4637 

INJ  RT  ASC 
284.27 
271 .48 
284.66 
270.75 

285.68 

268.68 

MIO-COURSe  EXECUTION  ACCURACY 
scr  998.9  SCR  462.8  SC3  40.0 
RRT  .0088  RRF  -.0112  RTF  -.7087 
see  1100.9  R23  -.0033  R13  -.7087 
SCI  999.0  SC2  462.8  THA  .30 

flight  TIKE  80.00 

DISTANCE  167.981 

CAL  15.79  A7L  86.34  HCA  61 .26  SNA 

CAP  -33.50  ATP  88.24  TAL  166.62  TAP  2 

TAP  22.03  ETS  182.43  7AE  143.73  ETE  1 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

•INJ  2 LAT 

INJ  2 LONG 

79.02 

5 

50  13 

2586.7 

-27.52 

101  .36 

68.41 

22 

21  52 

4226.6 

15.68 

201 .11 

79,27 

7 

15  12 

2297 .0 

-29.26 

80.29 

67.74 

23 

30  49 

3991.5 

17.28 

183.07 

79.88 

8 

37  45 

2024.5 

-33.87 

60.13 

65.82 

24 

17  38 

3836.8 

21  ,45 

169,18 

0R8IT  OETERHINATION  ACCURACY 


VL  21 .092 
VP  33.326 
7AL  59.79 


22.24  RAO  6570.5  VEL  16.056  PTH  2.83  VHP  19.915 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

90.00 

4 53  24 

3195.76 

-26.15 

IJ0.45 

284.02 

78.73 

5 

46  40 

90.00 

21  11  14 

4783.39 

17.68 

205.73 

271.06 

67.51 

22 

30  57 

100.00 

6 23  46 

2904.30 

-27.98 

89.41 

284.42 

79.01 

7 

12  11 

100.00 

22  23  32 

4550.07 

19.39 

187.81 

270.30 

66.80 

23 

39  22 

110.00 

7 52  3 

2628.12 

-32.78 

69.48 

285.47 

79.73 

8 

55  51 

110.00 

23  11  45 

4399.02 

23.85 

174.20 

268.14 

64.76 

24 

25  4 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ST 

422.3 

SR 

425.6 

SS 

401.1 

CRT 

.6960 

CRS 

.7935 

CST 

,9879 

LSA 

677.5 

MSA 

247,1 

SSA 

14.6 

ELI 

552.1 

EL2 

233.8 

alf 

45.32 

ARRIVAL 

DATE 

MAR 

8 1969 

ECC 

.55826 

INC 

3.6601 

Vl 

30.267 

RCA 

43.16 

APO 

152.25 

V2 

35.250 

TAC 

83.95 

ETC 

165.97 

CLP 

22.01 

DPA 

-6.48 

RAP 

351 .23 

ECC 

3:2458 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2595.8 

4183.4 

2304.3 

3950.1 

2028.1 
3799.0 


-27.44 

14.47 

-29.21 

16.09 

-33.85 

20.25 


102.02 
1 98 . 5 1 
80.82 
180.58 
60.41 
166.91 


ORBIT  determination  ACCURACY 


TOE 

-.7047 

TRA-1 .8123 

TC3 

-.1451 

BAU 

.2698 

ROE 

-.8659 

RRA 

.3453 

RC3 

-.0288 

FAU 

.01382 

FOE 

.4286 

FRA 

.7984 

FC3 

-.0877 

BSP 

2988 

60E 

1.1164 

BRA  1.8449 

BC3 

.1479 

FSP 

-100 

SCT  1044.5  SCR  464.7  SC3  43.4 
RRT  .0132  RRF  -.0156  RTF  -.7253 
see  1143.2  R23  -.0037  R13  -.7253 
SCI  1044.5  SC2  464.7  THA  .42 


ST 

445.5 

SR 

428.0 

$s 

418.6 

CRT 

.6962 

CRS 

.7952 

CST 

.9877 

LSA 

701.2 

MSA 

251 ,5 

SSA 

14.7 

ELI 

567.7 

EU2 

240.0 

ALF 

43.54 

LAUNCH  DATE  DEC  18  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  lOL  86.14 

RP  107.52  LAP  3.27  LOP  150.60 

RC  58.412  GL  6.77  CP  .95 

PLANETOCENTRIC  CONIC 


FLIGHT  TIME  82.00 
DISTANCE  174.288 

VL  21.588  CAL  .15.08  ATL  86.38  HCA  64.50  SMA  99.25 

VP  33.638  CAP  -31.97  ATP  88.44  TAL  165.93  TAP  230.43 

TAL  58.93  TAP  20.58  ETS  182.81  TA£  144.76  £TE  194.01 


ARRIVAL  CATE  MAR  10  1969 


ECC  .53413  INC  3.6I9I  Vl  30.267 
RCA  46.24  APO  152-26  V2  35.2A6 
TAC  85.69  ETC  166.09  ClP  20.56 


C3  124.438 

VHL 

11 

.155 

OLA  16.88 

RAL  22.95 

RAO  6570.3 

LNCH  ATMTH 

LNCH  ' 

rjME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

49 

24 

3204.23 

-26.03 

11 1 .04 

90.00 

21 

20 

53 

4739.40 

16.51 

203.03 

100.00 

6 

20 

22 

2910.88 

-27.89 

89.88 

100.00 

22 

32 

36 

4507.99 

18.24 

185.22 

110.00 

7 

49 

51 

2630.91 

-32.75 

69.69 

110.00 

23 

19 

36 

4360-72 

22.72 

171.80 

3 VEL  15.677  PTH  2.79  VHP  19.108  OPA  -5.73  RAP  352.87  ECC  3.0479 


INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


283.65 

270.59 

284.07 

269.80 

285.14 

267.55 


78.45 

66.66 

78.78 


5 42  48 
22  39  52 
7 8 53 


65.90  23  47  44 


79.61 


8 33  42 


63.75  24  32  17 


differential  corrections 

TDE  -.7055  TRA-1.8136  TC3  -.1502 

ROE  -.8305  RRA  .3235  RC3  -.0316 

FOE  .4452  FRA  .8250  FC3  -.0983 

eoc  1.0897  BRA  1 .8422  6C3  .1535 

LAUNCH  OATE  OEC  18  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  LOL  86.14 

RP  107.53  LAP  3.31  LOP  153.85 

RC  56.605  GL  7.19  CP  .99 

PLANETOCENTRIC  CONIC 
C3  113.516  VHL  10.654  OLA  17,58 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  4 45  6 3212.19 

90.00  21  30  23  4694.67 

100.00  6 16  41  2916-84 

100.00  22  4J  29  4465.25 

110.00  7 47  25  2632.97 

110-00  23  27  14  4321.89 

differential  corrections 

TDE  -.7067  TRA-1.8137  TC3  -.1545 

ROE  -.7955  RRA  .3021  RC3  -.0346 

FOE  .4628  FRA  .8524  FC3  -.1104 

0OE  1.0640  BRA  1.8387  6C3  .1584 


MID-COURSE  EXECUTION  ACCURACY 


PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
2604.2  -27.37  102.63 

4139.4  13.21  195.90 

2310.9  -29.15  81.31 

3908.0  14.83  178.08 

2030.9  -33.84  60.6*2 

3760.7  19,01  164.63 

ORBIT  DETERMINATION  ACCURACT 


BAU 

.2553 

SCT  1091.4  SCR  465.9 

SC3 

47.0 

ST 

465.5 

SR 

429.7 

SS 

436.8 

FAU 

.01413 

RRT  .0180  RRF  -.0205 

RTF 

.7412 

CRT 

.6967 

CRS 

.7970 

CST 

.9874 

B$P 

3183 

see  1186.7  R23  -.0041 

R13  -, 

.7412 

LSA 

725.7 

MSA 

255.4 

SSA 

14.9 

FSP 

-no 

SCI  1091.4  SG2  465.8 

THA 

.54 

ELI 

583.9 

EL2 

24  5.7 

AlF 

41.72 

flight  time  84.00 

arrival 

DATE 

MAR 

12  1969 

DISTANCE  180.661 

VL 

22.052 

GAL 

14.41  ATL  86.42  HCA 

67.75 

SMA  100.78 

ECC 

.51082 

INC 

3 . 5802 

Vl 

30.267 

VP 

33.933 

CAP 

-30.^  ATP  88.64  TAL 

165.26 

TAP  233.01 

RCA 

49.30 

APO 

152.26 

V2 

35.241 

TAL 

58.13 

TAP 

19.15  ETS  183.24  TAE 

145.92 

ETE  194.93 

TAC 

87.43 

ETC 

166.19 

CLP 

19.13 

RAL 

23.60 

RAO 

6570.2  VEL  15.325  PTH 

2.74 

VHP  18.329 

CPA 

-4.97 

RAP 

354.52 

tee 

2.8682 

INJ  LAT 

INJ 

LCNC  INJ  RT  ASC  INJ 

ATMTH 

INJ  TIME 

PO  1 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

-25.92 

111.60  283.16 

78.19 

5 58  38 

2612.2 

- 

27.29 

ID3.20 

15.28 

-27.81 

17.03 

-32.72 

21.53 

6AU  .2403 
FAU  .01448 
BSP  3382 
FSP  -121 


200.31 

90.31 

182.62 

69.8? 

169.41 


270.08 

283.59 

269.25 

284.69 

266.92 


65.87 

78.57 

65.06 

79.52 

62.79 


22  48  38 

7 5 18 

23  55  54 

8 31  18 

24  59  16 


MID-COURSE  EXECUTION  ACCURACV 
SCT  1140.0  SCR  466.3  SC3  51.0 
RRT  .0236  RRF  -.0260  RTF  -.7564 
see  1231.7  R23  -.0046  R13  -.7565 
SCI  1140.0  SC2  466.2  THA  .66 


4094.7  11.90  193.27 

2316.8  -29.10  81.74 

3865.2  13.53  175.58 

2033.0  -33.82  60.78 

3721 .9  17.71  162.37 

ORBIT  DETERMINATION  ACCURACY 

ST  488.6  SR  450.8  SS  455.7 

CRT  .6979  CR5  .7992  CST  .9872 

LSA  751,6  MSA  258.6  SSA  15.0 

ELI  601.2  EL2  250.8  AlF  39.88 


611 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968  69  » 


LAUNCH  CATC  CCC  \S  196^ 


rLlCHT  time  86.00 


arrival  cate  mar  14  1969 


HELIOCENTRIC  CONIC 

RL  U7.20  LAL  .00  LOL  86.14  VL  2?. 486 

RP  107.59  LAP  3.35  LOP  157.10  VP  34  .?H 

RC  54,864  GL  7.62  OP  1.03  7Al  57.39 

PLANETOCENTRIC  CONIC 


CISTANCE  187.093 

cal  13.79  A7l  86.46  MCA  70.99  SMA  102.28  ECC  .48836  INC  3.5431  VI  30.267 

CAP  -29.10  A7P  88.84  TAL  164.62  TAP  235.61  RCA  52.33  APO  152.23  V2  35.235 

7AP  17.73  ETS  183.72  7AE  147.22  ETE  195.95  7AC  89.19  ETC  166.28  CLP  17.70 


C3  103.593 

VHL 

10.178 

ClA  18.26 

RAl  24.20 

RAD  6570.0  VEl  14.998  PTH  2.70 

VHP  17. 

.575 

CPA 

-4.19 

RAP 

356.17 

ECC 

2.7049 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  iNJ  A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

40  28 

3219.72 

'25.82 

112.12 

282.55 

77.95 

5 34 

8 

2619.7 

- 

27.22 

103.74 

90.00 

21 

39  45 

4649.17 

14.00 

197.59 

269.52 

65.13 

22  57 

15 

4049.2 

10.53 

190.63 

100.00 

6 

12  42 

2922.27 

-27 . 74 

90.69 

283.00 

78.38 

7 1 

25 

2322.3 

- 

29.06 

82.14 

100.00 

22 

50  12 

4421 .85 

15.77 

180.01 

268.65 

64.27 

24  3 

54 

3821 .8 

12.18 

173.06 

110,00 

7 

44  44 

2634.34 

-32.71 

69.95 

284.13 

79.46 

8 28 

38 

2034.3 

- 

33.81 

60.89 

no. 00 

23 

34  40 

4282.54 

20.29 

167.04 

266-24 

61 .88 

24  46 

2 

3682.5 

16.37 

160.12 

differential  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE  -.7108 

TRA- 

\ .8149 

TC3  -.1591 

BAU  .2265 

SGT 

1192.7  SCR 

466.0  SC3 

55.3 

ST 

5H.2 

5R 

431  .3 

SS 

475.7 

ROE  -.7609 

RRA 

.2811 

RC3  -.0378 

FAU  .01485 

RRT 

.0308  RRF 

-.0526  RTF 

.7706 

CRt 

.7003 

CRS 

.8017 

CST 

.9871 

FOE  .4817 

Fra 

.8808 

FC3  -.1241 

BSP  3525 

sea 

1280.5  R23 

-.0046  R13  - 

.7707 

LSA 

i 779.9 

MSA 

261.1 

SSA 

15.2 

BOE  1.0413 

BRA 

1 .8365 

BC3  .1639 

FSP  -132 

SGI 

1192.8  SC2 

465.7  THA 

.81 

ELI 

620.8 

EL2 

255.0 

alf 

37.92 

LAUNCH  DATE  DEC  IS  1968 


Flight  time  88.00 


arrival  cate  mar  16  1969 


heliocentric  conic 


RL 

147.20  LAL 

.00 

LOL 

86.14 

VL 

22.892 

RP 

107.57  lap 

3.38 

LOP 

160.35 

VP 

34  . 4 73 

RC 

53.197  GL 

8.06 

GP 

1.08 

TAL 

56.71 

PLANETOCENTRIC  CONIC 

C3 

94.573  VHL 

9.725 

Ola 

18.93 

RAL 

24.73 

OmANCT  193.580 

J3.12  A7L  86.49  MCA  74.23  SHA  103.75  ECC 

'27.79  ATP  89.05  TAl  164.02  TAP  238.25  RCA 

16.32  ETS  184.29  7AE  J48.65  ETE  J97 .09  7AC 


.46677  INC  3.5074  VI  30.267 
55.32  APO  152.18  V2  35.229 
90.94  ETC  166.36  CLP  16.28 


RAO  6569.8  VEL  14.694  PTH  2.66  VHP  16.846  OPA  -3.4J  RAP  357.82  ECC  2.5564 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 35  30 

3226.91 

-25.71 

112.62 

281 .84 

77.72 

5 29  17 

2626.9 

'27,15 

104 .25 

90.00 

2l  49  1 

4602.90 

12.66 

194.86 

268.91 

64;  46 

23  5 44 

4002.9 

9.12 

187.97 

100,00 

6 8 26 

2927.24 

-27.67 

9i.05 

282.31 

78.21 

6 57  13 

2327.2 

-29.01 

82.50 

200.00 

22  58  46 

4577.81 

14.45 

177.41 

268.01 

65.55 

24  n 44 

3777.8 

10.78 

J 70.54 

no. 00 

7 41  48 

2635 .09 

-32.70 

70.01 

283.46 

79.43 

8 25  43 

2035.1 

-33.81 

60.95 

iio.oo 

23  41  53 

4242.71 

18.99 

164.68 

265.52 

61 .03 

24  52  35 

3642.7 

14.98 

157.85 

differential  corrections 


MIO'COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


TOE 

-.7133  TRA- 

1.8123 

TC3 

-.2618 

BAU 

.2111 

SOT  1245.0  SCR  464.9 

SC3 

60.0 

ST 

539.8 

SR 

431  .0 

SS 

496.3 

ROE 

-.7e69  RRA 

-2605 

RC3 

-.0411 

FAU 

.01527 

HRT  .osao  flw  -.0397  RTF 

7844 

CRT 

.7028 

CRS 

.8045 

CST 

.9870 

foe 

.5015  FRA 

.9099  FC5 

-.1398 

BSP 

3728 

see  1329.0  R23  -.0030  RJ3 

784  5 

LSA 

808.8 

MSA 

263.0 

SSA 

15.3 

BDE 

1.0184  BRA 

1 .8310 

0C3 

.1670 

FSP 

-146 

SCI  1245.1  SG2  464.5 

THA 

.95 

ELI 

640.6 

EL2 

258.4 

ALF 

36.05 

lUNCH 

CATE  DEC 

16  1968 

Flight  time  90.oo 

ARRIVAL 

CATE 

MAR 

18  1969 

heliocentric  CONIC 

distance  200. Ui 

RL 

147.20  LAL 

.00 

LOL 

86.14 

VL 

23.272 

CAL 

12.52  AZL  86.53  HCA 

77.48 

SMA  105.19 

ECC 

.44605 

INC 

3.4728 

VI 

30.267 

RP 

107.59  LAP 

3.39 

LOP 

163.60 

VP 

34.719 

CAP 

-26.46  A7P  89.25  TAL 

163.44 

TAP  240.92 

RCA 

58.27 

APO 

152.11 

V2 

35.227 

RC 

51  .61 1 CL 

8.52 

CP 

2 .13 

7Al 

56.10 

7AP 

14.91  ETS  184.96  7AE 

150.24 

ETE  198.38 

7AC 

92.70 

ETC 

166.4] 

CLP 

14.87 

PLANETOCENTRIC 

CONIC 

C3 

86.375  VHL 

9.294 

ClA 

19.60 

RAL 

25.21 

RAO 

6569.7  VEl  14.413  PTH 

2.62 

VHP  16.141 

OPA 

-2.61 

RAP 

359.47 

ECC 

2.4215 

LNCH  A7MTH  LNCH  TIME 

L- 

I time 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ 

ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 
90.00 
100.00 
100.00 

110.00 

110.00 

differential  corrections 


4 30  10  3233.87  -25.61  113.11 

21  58  10  4555.88  11.26  192.11 

6 3 50  2931.83  -27.60  91.37 

23  7 11  4333.14  13.08  174.80 

7 38  37  2639.29  -32.70  70.02 

23^48  53  4202.45  17.65  162.33 

MIO- 


77,49 


78.05 


281.02 
268.26 
281.50 
267.32 

282.67  79.42 

264.76  60.24 

COURSE  EXECUTICN  ACCURACV 


5 24 


63.85  23  14  6 


6 92  41 


62.88  24  19  24 

8 22  32 

24  58  56 


2633.9 

3955.9 
2331.8 
3733.1 
2035.3 
5^2.9 


-27.08 

7.65 

-28.97 

9.34 

-33.81 

13.55 


104.75 

185.28 

82.84 

168.01 

60.96 

,195.61 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7160 

TRA- 

■1.8081 

TC3 

-.1635  BAU 

.1956 

SCT 

1298.9  SCR 

463.0 

SG3 

65.1 

ST 

566.5 

SR 

430.1 

SS 

517.9 

ROE 

-.6935 

RRA 

.2403 

RC3 

-.0446  FAU 

.01575 

RRT 

.0462  RRF 

-.0477  RTF 

-.7975 

CRT 

.7058 

CRS 

.8076 

CST 

.9869 

FOE 

.5225 

FRA 

.9400 

FC3 

-.1579  BSP 

3933 

see 

1379.0  R23 

-.0055 

R13 

-.7976 

LSA 

839.2 

MSA 

264.1 

SSA 

15.5 

BOE 

.9968 

BRA 

1.8240 

BC3 

.1694  FSP 

-160 

SCI 

1299.1  SC2 

462.5 

tha 

1 .08 

Eli 

661 .8 

EL2 

260.8 

ALF 

34.22 

LAUNCH  DATE  DEC  18  1968 


flight  time  92.00 


ARRIVAL  DATE  MAR  20  1969 


HELIOCENTRIC  CONIC 

RL  147.20  LAL  .00  LOL  86.14  VL  23.626 

RP  107.61  LAP  3.39  LOP  166.84  VP  34.990 

RC  50.116  CL  8.98  OP  1.19  TAL  59.94 

PLANETOCENTRIC  CONIC 


DISTANCE  206.694 

CAL  11.94  ATL  86.56  MCA  80.72  SMA  106.60  ECC  .42620  INC  3.4391  Vl  30.267 

GAP  -25.22  ATP  89.44  TAL  162.90  TAP  243.62  RCA  61.17  APO  152.03  V2  35.215 

tap  13.51  ETS  189.77  TAE  151.96  ETE  199.86  ZAC  94.46  ETC  166.45  CLP  13.46 


C3  78.924 

VHL 

8 .884 

Ola  20.25 

RAl  25.63 

RAO  6569.5  VEL  14.152  PTH  2.58 

VHP  15. 

.459 

OPA  -1 .81 

RAP 

1 .12 

ECC 

2.2969 

LNCH  ATMTH 

LNCH  TI^C 

L-I  time 

INJ  LAT 

INJ  long  INJ  RT  ASC  iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

24  27 

3240.71 

-25.51 

113.58  280.09 

77.28 

5 18 

28 

2640.7 

■27.01 

105.24 

90.00 

22 

7 13 

4508.09 

9.81 

189.34  267.56 

63.30 

23  22  22 

3908.1 

6.15 

182.58 

100.00 

5 

58  54 

2936.14 

-27.54 

91.68  280.59 

77.90 

6 47 

50 

2336.1 

28.93 

83.15 

100.00 

23 

15  27 

4287.89 

11.66 

172.19  266.60 

62.28 

24  26 

55 

3687.9 

7.86 

165.46 

110.00 

7 

35  9 

2634.99 

-32.70 

70.00  281.78 

79.43 

8 19 

4 

2035.0 

•33.81 

60.94 

110.00 

23 

55  41 

4161.81 

16.26 

160.00  263.96 

59.51 

25  5 

3 

3561  .8 

12.09 

153.37 

oifferential  corrections 

MIO-COURSC  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.7192 

TR*-1  ,«K2 

TC3  -.1636  BAU  .1799 

SCT  1354.4  5GR 

460.4  SC3 

70.7 

ST  594.4 

SR 

428.6 

SS 

540.6 

ROE  -.6608 

RRA 

.2207  RC3  -.0481 

FAU  .01628 

RRT  .0554  RRF 

-.0568  RTF  - 

.8100 

CRT  .7096 

CRS 

.8110 

CST 

.9869 

FOE  .5451 

FRA 

.9713  FC3  -.1786  BSP  4149 

see  1430.5  R23 

-.0061  R13  - 

.8100 

LSA  87J .2 

MSA 

264.5 

SSA 

15.6 

BOE  .9767 

BRA 

1.8156 

BCS  .1705 

fSP  -176 

SGI  1354.7  SG2 

459.6  THA 

1.22 

Eli  684.3 

El2 

262.4 

alf 

32.43 

€12 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  » 


LAUNCH  CATC  CIC  18  1968 


Flight  time  94.00 


A9RI  ¥>L  CA  'E 


HELIOCENTRIC  CONIC 


RL 

147 

.20 

lal 

.00 

LOL 

66.14 

VL 

73. 

956 

gal 

RP 

107 

.64 

lap 

3.39 

LOP 

170.09 

VP 

35. 

167 

GAP 

RC 

46. 

721 

CL 

9.46 

GP 

1 .75 

TAl 

55 

.05 

TAP 

distance  ^l3.3^ 

11.38  A7l  66.59  HCA  65.96  SMA  107.96  ECC  .407?4 

-74.03  A7P  69.64  TAl  167.40  tap  746.36  »CA 

17.11  tTS  166.76  7AE  153.63  ETE  701.56  7AC 


INC  3.4061  VI  30.267 
64.00  APO*  151.93  V7  35.20  7 
96.77  ETC  166.47  ClP  12.05 


PLAKCTOCENTHIC  CONIC 
C3  7?.J53  VHt  8.494  CLA  70.69  PAl 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 16  70 

3747.56 

-25.41 

114.06 

90.00 

77  16  13 

4459.57 

8.32 

186.56 

100.00 

5 53  38 

7940.77 

-77.48 

91.97 

100.00 

73  73  36 

4242.09 

10.20 

169.58 

110.00 

7 31  76 

2634 .27 

-37.71 

69.95 

110.00 

0 6 13 

4120.85 

14.83 

I5T.68 

75.99  RAC  6569.4  VEL  13.911  PTH  7.54  VHP  14.600  CPA  1.00  PAP  7.76  ECC  2.1875 

PO  CST  TIM  INJ  7 t*T  iNi  2 lCNC 


INJ  PT  A5C 
779.06 
766.64 
779.56 
765.63 
780.79 
763.13 


INJ  ATMTm 

77.06 
67.83 
77.75 
61  .75 
79.46 
56.64 


INJ  time 

5 17  76 

73  30  37 

6 47  36 

74  34  16 
6 15  71 
1 14  54 


7647.6 

5659.6 

7540.3 
3647.1 

7054.3 
3570.9 


-76.94 

4.61 

-76.69 

6.34 

-33.67 

10.59 


105 .77 
179.65 
63.45 
167.91 
60.69 
151  .14 


cirrEPCNTuu  cowcTiONS 


LAUNCH  DATE  DEC  18  1968 


HELlOCENTffIC  CONIC 


TC3 

-.1671 

0AU 

.1641 

RC3 

-.0516 

FAU 

.01687 

FC3 

-.2074 

BSP 

4363 

0C3 

.1701 

FSP 

-194 

RL 

147.20  LAL 

.00 

LOL 

RP 

107.66  LAP 

3.37 

LOP 

RC 

47.437  GL 

9.94 

GP 

PLAfCTOCENTRIC  CONJC 

C3 

66.007  VML 

8.174 

OLA 

1.37 


SOT  14J1.5  SC«  456.9  S03  76.6 

Rf?T  .0657  RRF  -.0670  RTF  -.8716 
S06  J483.6  R73  -.0067  Rl3  -.6716 
SOI  141 J. 9 507  455.8  THA  1.36 

flight  TIHE  96.00 


DISTANCE  719.967 

VL  74.767  CAL  10.84  A7L  86.63  HCA  87.19  SNA  109.79 

VP  35.370  CAP  -77,89  ATP  89.83  TAL  161,94  TAP  749.13 

7AL  54.63  TAP  10.77  ETS  188.07  TAE  155.84  ET£  703.67 


OffeiT  determination  accuracy 


RAL  76.79  RAO  6569.3 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 11  48 

3754.55 

-25.30 

114.54 

90.00 

7?  75  9 

4410.37 

6,77 

183.77 

100.00 

5 48  1 

7944.30 

-27.42 

97.76 

100.00 

75  31  37 

4195.79 

8.69 

166.96 

110.00 

7 77  77 

7633.71 

-37.77 

69.87 

110.00 

0 17  36 

4079.65 

13.36 

155.39 

ST 

673.7 

SR 

426.4 

SS 

564.5 

CRT 

.7141 

CRS 

.81  48 

CST 

.9869 

LSA 

905.2 

MSA 

264 .1 

SSA 

15.7 

Eli 

708.5 

£l2 

262.8 

AlF 

30.69 

arrival 

CATE 

MAR 

24  1969 

ECC 

.58914 

INC 

3.3734 

VI 

30.767 

RCA 

66.76 

APO 

151 .82 

V2 

35.198 

TAC 

97.97 

ETC 

166.46 

ClP 

10.64 

DPA 

-.18 

RAP 

4,40 

ECC 

7.0867 

PO 

CST  TIM 

INJ 

2 LAT 

iNJ 

7 LONG 

7654.5 

26.86 

106.72 

3810.3 

3.03 

177.09 

7344.3 

3595.8 

7033.7 

5479.7 


-76.85 

4.80 

-33.87 

9.07 


63.74 

160.35 

60.60 

146.97 


OIFFEPCNTJAL  CORRECTIONS 


ORBIT  determination  ACCURACT 


TC3 

-.1585  BAU 

.1481 

RC3 

-.0552  FAU 

.01753 

FC3 

-.7799  BSP 

4587 

BC3 

,1679  FSP 

'714 

launch  date  dec  16  1966 

HELIOCENTRIC  CONIC 
RU  147.70  LAL  .00  LOL  66.14 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.774  CL  10.44  CP  I .40 

planetocentric  conic 

C3  60.414  VHL  7.773  ClA  77.14 


VEL  13.688  PTH  7.50  VHP  14.167 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
777.93  76.84  567 

766.07  62.44  73  38  39 

778.47  77.61  6 37  5 

765.04  61.79  74  41  33 

779.71  79.51  8 11  70 

767.76  58.74  1 20  56 

MID-COURSE  EXECUTION  ACCURACT 
SOT  1469.9  SCR  457.7  SC3  83.6 
RRT  .0775  RRF  -.0784  RTF  -.8330 
see  1538.1  R73  -.0074  R13  -.8330 
SOI  1470.4  SC7  451.7  THA  1.51 


flight  time  96. OD 
distance  776.647 

VL  74.555  CAL  10.37  A7L  66.66  HCA  90.43  SMA  I10.5T 

VP  35.559  CAP  -71.76  ATP  90.03  TAl  161.57  TAP  751.94 

7Al  54.76  TAP  9.33  ETS  189.67  TAE  157.97  £TE  706.08 

RAL  76.53  RAO  6569.1  VEL  13.487  PTH  7.46  VHP  13.545  OPA  .64  RAP  6.07  ECC  1.9943 


ST 

654.1 

SR 

423.6 

SS 

589.7 

CRT 

.7197 

CRS 

.8190 

CST 

.9870 

LSA 

941 .0 

MSA 

262.9 

SSA 

15.8 

Eli 

733.8 

EL7 

262.3 

AlF 

29.03 

arrival 

CATE 

MAR 

1969 

ECC 

.37190 

INC 

3.3410 

VI 

30.767 

RCA 

69.45 

APO 

151 .69 

V2 

35.189 

TAC 

99.71 

ETC 

166.44 

ClP 

9.77 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

4 49 

3261 .81 

-25.19 

115.04 

90.00 

72 

34  3 

4360.36 

5.19 

180.95 

100.00 

5 

42  2 

2948.35 

-27.36 

92.54 

100.00 

73 

39  31 

4149.06 

7.16 

164.35 

110.00 

7 

23  12 

2631 .87 

-32.74 

69.77 

110.00 

0 

18  46 

4038.31 

11  .87 

153.12 

differential  CORRECTIONS 

MIO-( 

TOE  -.7317 

TRA* 

1.7738 

TC3  -.1529 

BAU  .1322 

SGT 

ROE  -.5674 

RRA 

.1650 

RC3  -.0587 

FAU  .01826 

RRT 

FOE  .6738 

FRA 

1 .0736 

FC3  -.2616 

BSP  4809 

see 

0OE  .9760 

BRA 

1.7815 

0C3  .1637 

FSP  -235 

SGI 

PO  CST  TIM  INJ  7 LAT  INJ  7 LONG 


LAUNCH  DATE  DEC  18  1968 


HELIOCENTRIC  CONIC 
RL  147.70  LAL  .00  LOL  86.14 

RP  107.77  LAP  3.30  LOP  179.81 

RC  49.744  GL  10.94  CP  1.48 

Planetocentric  conic 
C3  55.341  VHL  7.439  OtA  77.74  RAL 


776.72 
265.28 
777.77 
764.70 
778.53 
261.37 

COURSE  EXECUTION  ACCURACY 
1579.8  SOR  447.8  S03  90.9 

.0903  RRF  -.0913  RTF  -.8435 
1594.0  R73  -.0081  R13  -.8436 
1530.4  SC2  445.8  THA  1.66 

flight  TIPC  100.00 


DISTANCE  233.347 

VL  74.874  CAL  9.83  A7L  86.69  HCA  93.66  SNA  111.81 

VP  35.736  GAP  -20.7?  ATP  90.71  TAL  161.13  TAP  754.80 

TAL  53.96  TAP  7.94  ETS  191.93  TAE  160.71  ETE  709.17 


76.61 

4 

59 

11 

2661 .8 

-26.78 

106.74 

62.12 

23 

46 

43 

3760.4 

1 .42 

174.30 

77,48 

6 

31 

10 

2348.3 

-28.82 

84  .04 

60.90 

24 

48 

40 

3549.1 

3.22 

157.77 

79.57 

8 

7 

4 

2031 .9 

-33.83 

60.70 

57.71 

1 

26 

5 

3438.3 

7.52 

146.72 

ORBIT  0ETERMINATI<>  ACCURACY 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 57  23 

3269.50 

-25.06 

115.57 

90.00 

22  42  56 

4309.72 

3.57 

178.11 

100-00 

5 35  42 

2952.50 

'27.30 

92.85 

100.00 

23  47  18 

4101.96 

5.59 

161.73 

110.00 

7 18  41 

2630.31 

-32.76 

69.65 

110.00 

0 24  44 

3996.92 

10.36 

150.87 

76.71  RAO  6569.0  VEL  13.793  PTH 
INJ  RT  ASC  INJ 
775.41 
764.45 
775.99 
763.34 
777.78 
260.44 


7.43  VHP  12.946 
ATMTH  INJ  TIME 
4 51  52 

23  54  45 
6 24  54 

24  55  40 

6 2 31 

1 31  21 


ST 

685.8  SR 

420 . 1 

SS 

616.2 

CRT 

.7252  CRS 

.8235 

CST 

.9871 

LSA 

978.9  MSA 

260.9 

SSA 

15.9 

ELI 

760.8  El2 

260.8 

AlF 

27,44 

ARRIVAL 

DATE 

MAR 

28  1969 

ECC 

.35551  INC 

3.3086 

VI 

30.267 

RCA 

72.06  APO 

151  .56 

V2 

35.179 

TAC 

101.44  ETC 

166.39 

CLP 

7.80 

OPA 

1 .47  RAP 

7.63 

ECC 

1.9108 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

76.37 
61 .69 
77.33 
60.59 
79.63 
57.24 


DIFFERENTIAL  CORRECTIONS 


TDE 

-.7370 

TRA- 

1.7608 

TC3 

-.1445 

BAU 

.1163 

ROE 

-.5381 

RRA 

.1476 

RC3 

-.0620 

FAU 

.01907 

FOE 

.6546 

FRA 

1.1113 

FC3 

-.2983 

BSP 

5035 

0OE 

.9126 

BRA 

1.7669 

6C3 

.1572 

FSP 

-259 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1590.8  SCR  442. 1 SC3  99.0 
RRT  ,1051  RRF  -.1060  RTF  -.8535 
see  1651.1  R73  -.0089  R13  -.8536 
SGI  1591.6  SCT  439.5  THA  1.81 


2669.5  -26.69  107.76 

3709.7  -.21  171.47 

2357.5  -28.77  84.34 

3507.0  1.63  155.16 

7030.3  -33.64  60.56 

3396.9  5.97  144.53 

ORBIT  DETERMINATION  ACCURAC'^ 

ST  716.9  SR  416.1  5S  644.5 

CRT  .7370  CRS  .6266  CST  .9673 

USA  1019.1  MSA  256.2  S5A  16.0 

ELI  769.6  El2  256.2  AtF  25.94 


613 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  f VOL  4.  1968-69  » 


LAUNCH  CATC  etc  \e  J96<1  Flight  TJMC  102,00  arrival  cate  has  30  1969 


HELIOCENTRIC  CCWIC  DISTANCE  2 AO .012 


Rl  147.20 

lal 

.00 

LOL  66.14 

VL  25.075 

gal  9.35 

ATl  66.72 

MCA 

96.69 

SMA 

113.00 

ECC  .33996 

INC 

3.2759 

VI 

30.267 

RP  107.75 

lap 

3.25 

LOP  163.05 

VP  35.901 

GAP  -19.70 

ATP  90.39 

TAL 

160.79 

TAP 

257.69 

RCA  74.59 

APO 

251  ,42 

V2 

35.169 

RC  44.357 

Cl 

11  .45 

OP  1.56 

TAl  53.72 

TAP  6.56 

ETS  195.19 

TAE 

162.52 

ETE 

213.01 

TAC  103.15 

ETC 

166.32 

CLP 

6.37 

i 

PlANETOCENTRIC  CONIC 

' 

C3  50.737 

VHL 

7.123 

ClA  23.33 

ral  26.64 

RAO  6566.9 

VEL  13.119 

PTH 

2.40 

VHP 

12.371 

OPA  2,30 

RAP 

9.23 

ECC 

1 .8350 

- 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IN. 

1 ATMTH 

INj 

I TIME 

PO  CST  TIM 

INJ 

1 2 lAT 

INJ 

2 LONG 

90.00 

3 

49  27 

3277,77 

-24.93 

116.14 

274.03 

76-12 

4 

44  5 

2677.6 

■26.60 

107.87 

- 

90.00 

22 

51  49 

4256.42 

1 .92 

175.24 

263.60 

61  .74 

24 

2 48 

3656.4 

-I  .67 

168 .61 

: 

100,00 

5 

26  59 

2956.65 

-27.24 

93.14 

274.64 

77.16 

6 

16  16 

2356.9 

- 

26.73 

84  .66 

100,00 

23 

54  56 

4054.57 

4.00 

159.11 

262.45 

60,35 

25 

2 33 

3454.6 

.02 

152.58 

110.00 

7 

13  55 

2626.59 

-32.76 

69.52 

275.95 

79.71 

7 

57  43 

2026.6 

33.65 

60.45 

5 

110.00 

0 

30  26 

5955.60 

6.65 

146.65 

259-46 

56.64 

1 

36  24 

3355.6 

4.40 

142.35 

1 

OIFFEfftNTlAL  COffftECTJONS  MIO-COURSC  EXECUTION  ACCUffACT  OflCIT  DETEflMINA TJON  ACCUWAC^^ 

TOE  -.7454  TRA'1.7455  TC3  -.1354  6AU  .1019  SCT  1656.2  SW  435.6  SC3  107,9  ST  755.5  SR  in  .6  SS  675.0 

ffOE  -.5099  RRA  .1306  ffC3  -.0651  FaU  .01994  RRJ  .1226  «RF  -.1229  «TF  -.6626  CffT  .7403  CRS  .8341  CST  .9877 

FOE  .6666  FRA  1.1516  FCS  -.3402  BSP  5202  SC6  lTl2.6  «23  -.13095  R1 3 -.6627  lSA  1063.4  MSA  254.5  SSA  16.1 

60E  .9032  BRA  1.7534  6C3  .1503  fSP  -264  SCI  1657.2  SC2  432.3  THA  1.99  EU  821.9  El2  254  .4  AlF  24.46 

LAUNCH  DATE  DEC  16  1966  FLIGHT  TIME  104,00  ARRIVAL  CATE  APR  I 1969 

HELICXENTRIC  CONIC  DISTANCE  246.615 

RL  147.20  LAL  .00  LOL  66.14  VL  25.309  CAL  6.90  A/L  66.76  HCA  100.12  SNA  114,15  ECC  .32522  INC  3.2426  VI  30.267 

RP  107.79  LAP  3.19  LOP  166.26  VP  36.054  CAP  -16.72  ATP  90.57  TAL  160.49  TAP  260.62  RCA  77.02  APO  151  .27  V2  35.1  56 

RC  43.625  CL  11.96  CP  1,66  TAl  53.54  TAP  5.20  ETS  200.26  TAE  164.66  ETE  216.11  TAC  104.84  ETC  166,23  CLP  4.92 

PLANE TOCENTRIC  CONIC  

C3”  46.559  VHL  6.823  OLA  23.91  RAL  26.90  RAO  6566.7  VEL  12.956  PTH  2.36  VHP  11.614  OPA  3,15  RAP  10.81  ECC  1.7662 


lnch  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 4!  J 

3266.76 

-24.76 

116.76 

272.57 

75.64 

4 35  46 

2666.6 

-26.49 

1 06 . 5 1 

90.00 

23  0 45 

4206.46 

.25 

172.34 

262.72 

61 .66 

24  10  51 

3606.5 

-3.54 

165.71 

100.00 

5 21  55 

2961 .47 

-27.17 

93.47 

273.21 

77.03 

6 11  16 

2361  .5 

-26.66 

64.99 

100.00 

0 6 26 

4007.00 

2.59 

156.49 

261.53 

60.19 

1 13  15 

3407.0 

-1.59 

149.97 

UO.OO 

7 6 54 

2626.74 

-32.60 

69.36 

2n.54 

79,79 

7 52  4J 

2026.7 

-33.66 

60.30 

110.00 

0 35  56 

3914.49 

7.29 

146.46 

256.50 

56.51 

1 4)  13 

3314.5 

2.63 

140.20 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINA TION  ACCURACY 


TOE 

-.7491 

TRA- 

t .7294 

TC3 

-.1192  BAU 

.0654 

SCT  1716.2  SCR  426.6 

SC3 

117.7 

ST 

769.2 

SR 

406.6 

55 

706.4 

= 

ROE 

-.4627 

RRA 

.1142 

RC3 

-.0676 

FAU 

.02096 

RRT  .1405  RRf  -.1411 

RTF  - 

.6717 

CRT 

.7460 

CRS 

.6399 

CST 

.9679 

— 

FOE 

.7249 

FRA 

i.i93«  re? 

-.3696 

6SP 

5490 

see  1769.0  R23  -.0106 

R13  - 

.6719 

LSA 

1106.4 

MSA 

250.4 

SSA 

16.1 

BOE 

.6912 

BRA 

1 .7331 

BC3 

.1372 

FSP 

-314 

SCI  17J7.3  SC2  424.3 

THA 

2.14 

ELI 

651  .6 

EL2 

250.0 

ALF 

23.19 

— 

LAUNCH 

DATE  1 

DEC 

16  1966 

Flight  time  106.00 

arrival 

CATE 

APR 

3 1969 

— 

HELIOCENTRIC  CONIC 

distance  253.566 

RL 

147.20 

LAL 

.00 

LOL 

66.14 

VL 

25.527 

CAL  6.47  ATl  86.79  HCA 

103.35 

SMA  115.24 

ECC 

,31126 

INC 

3.2090 

VI 

30.267 

RP 

107.62 

LAP 

3.12 

LOP 

169.52 

VP 

36.196 

CAP  -17.77  ATP  90.74  TAL 

160.24 

Tap  263.59 

RCA 

79.37 

APO 

151.12 

V2 

35.147 

= 

RC 

43.055 

GL 

12.46 

GP 

1 .60 

TAl 

53.42 

TAP  3.90  ETS  209.04  TAE 

167.15 

ETE  225.06 

TAC 

106.51 

ETC 

166.10 

CLP 

3.45 

PlANETOCENTRIC  CONIC 

C3  42.770  VHL  6.540  OLA  24.47  Ral  26.90  RAC  6566.6  VEL  12.612  PTH  2.33  VHP  11  .275  CPA  3.97  RAP  12.37  tCC  1.7039 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

90.00 

3 32  4 

3296.65 

-24.62 

117.44 

271 .04 

75.54 

4 27  1 

2696.6 

-26.36 

109.20 

— 

90.00 

23  9 44 

4153.90 

-1  .45 

169.41 

261 .62 

61.72 

24  16  58 

3553.9 

-5.22 

162.16 

100.00 

5 14  29 

2966.43 

-27.09 

93.62 

271.72 

76.66 

6 3 56 

2366.4 

-28.63 

85.35 



100.00 

0 13  56 

3959.35 

.78 

153.66 

260.56 

60.12 

1 19  55 

3359.3 

-3.20 

147.35 

■ 

110.00 

7 3 41 

2624.61 

-32.82 

69.23 

273.06 

79.67 

7 47  25 

2024.8 

-33.87 

60. 15 

110.00 

0 41  14 

3673.74 

5.75 

144.30 

257.49 

56,25 

1 45  47 

5273.7 

i .26 

138.07 

differential  CORRECTIONS  M|0-COURS€  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7556 

TRA 

-1 .7111 

TC3 

-.1014 

BAU 

.0705 

SCT 

1760.0  SCR 

421  .3 

SC3 

126.5 

ST 

626.2 

SR 

401 .1 

SS 

740 . 3 

ROE 

-.4567 

RRA 

.0963 

RC3 

-.0701 

FAU 

.02206 

RRT 

.1617  RRF 

-.1623 

RTF 

-.6601 

CRT 

.7571 

CRS 

.6462 

CST 

.988  3 

FOE 

.7650 

FRA 

1 .2390 

FC3 

-.4466 

BSP 

5712 

see 

1629.2  «23 

-.0120 

R13 

-.6602 

USA 

1153.7 

MSA 

245.6 

SSA 

16.2 

BOE 

.6631 

BRA 

1.7139 

BC3 

.1232  FSP 

-346 

SCI 

1761.4  SC2 

415.4 

THA 

2.32 

ELI 

685.3 

EL2 

244  .6 

ALF 

21  .94 

LAUNCH 

DATE  DEC 

16  1966 

Flight  time 

106.00 

arrival 

CATE 

APR 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  260.327 

Rl  147.20  LAL  .00  LOL  66.14  VL  25.729  CAL  6.05  ATL  66.63  MCA  106.56  SMA  116.29  ECC  .29612  INC  3.1744  vi  30.267 

RP  107.66  LAP  3.04  LOP  192.75  VP  36.326  CAP  -16,65  ATP  90.91  TAL  160.03  TAP  266-61  RCA  61  .62  APO  150.96  V2  35.1  35 

RC  42.657  Cl  13.00  CP  1.94  TAL  53.36  TAP  2.76  ETS  226.10  TAE  169.27  ETE  234.69  ZAC  106.15  ETC  165.95  CtP  1,97 

PLANETOCENTRIC  CONIC 


C3  39.335 

VHL 

6.272 

Ola  25.00  HAL  26. «5 

RAO  6566.5  VEL  12.677 

PTH  2.30 

VHP  10.754 

OPA  4.61 

RAP 

13.91 

ECC 

I .6473 

LNCH  ATMTH 

LNCH  n»c 

L-i^n«r 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

22  33 

3307.60 

-24.43 

116.16  269.45 

75.22 

4 17 

41 

2707.6 

- 

26.22 

109.97 

90.00 

23 

16  49 

4100.70 

-3.16 

166.44  260.90 

61.65 

24  27 

10 

3500.7 

-6.90 

159.76 

100.00 

5 

6 43 

2971.77 

-27.01 

94.19  270.17 

76.66 

5 56 

15 

2371  .6 

' 

26. SI 

65.74 

100.00 

0 

21  16 

3911.75 

-.64 

151.27  259.61 

60.12 

1 26 

26 

3311  .6 

-4.61 

144.73 

110.00 

6 

56  16 

2622.79 

-32.65 

69.06  271.56 

79.96 

7 41 

59 

2022.6 

- 

33.66 

60.00 

lid.oo 

0 

46  13 

3633.50 

4.23 

142.19  256.46 

56.05 

1 50 

7 

3233.5 

-.26 

135.98 

jifferential  corrections 

MfO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7626 

TRA- 

•1.6909 

TC3  -.0795 

BAU  .0563 

SCT  1644.0  SCR 

4J3.2  SC3 

140.5 

ST  664.2 

SR 

395.3 

SS 

776.4 

ROE  -.4319 

RRA 

.0629 

RC3  -.0717 

FAU  .02331 

RRT  .1656  RRF  - 

.1664  RTF  - 

.8679 

CRT  .7670 

CRS 

.6530 

CST 

.9887 

FOE  .8091 

FRA 

1 .2674 

FC3  -.5131 

BSP  5947 

see  1669.6  R23  - 

.0135  R13  - 

.6661 

LSA  1203.3 

MSA 

240.1 

SSA 

16.2 

BOE  .8764 

BRA 

1.6^9 

BC3  .1071 

FSP  -362 

SCI  1645.7  SC2 

405.7  THA 

2.50 

Eli  920.0 

EL2 

236.3 

ALF 

20.79 

614 


mil  iimiiiii 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  CATE  CEC  16  19€B  FLIGHT  TIME  llO.OO  ARRIVAL  CATE  APR  7 1969 

heliocentric  conic  CISTANCC  267.09A 

RL  147. zo  LAL  ,00  lOl  06.14  VL  Z5.9l7  GAL  7.66  A7l  06.66  MCA  109.60  SMA  117. ?9  ZCC  .76572  INC  3.1  366  VI  30.767 

RP  107,69  LAP  7.95  LOP  195.97  VP  36.450  GAP  -15.97  A7P  91.06  TAt  159.66  TAP  769.66  RCA  63.76  APO  150.60  V7  35.123 

RC  47.436  Gl  13.51  GP  7.09  7AL  53.35  ZAP  7.13  ETS  759.79  ZAE  171.01  ETE  746.67  ZAC  109.76  ETC  165.77  ClP  .46 

PLANETOCENTRK  CONIC 

C3  36.777  VHL  6.018  OLA  75.57  RAl  76.74  RAC  6566.4  VEl  17.554  PTH  7.77  VHP  10.751  OPA  5.65  RAP  15.41  ECC  1.5961 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TJM  INJ  7 LAT  INJ  7 LONG 

90.00  3 1779  3319.76  -74.71  119.01  767.60  74.65  4 746  7719.6  -76.06  110.63 

90.00  73  76  3 4046.65  -4.69  163.47  759.97  67.07  74  35  79  3446.6  -8.59  156.69 

100.00  4 56  39  7977.49  -76.97  94.59  766.57  76.46  5 46  16  7377.5  -76.51  66 . 1 5 

100.00  0 76  79  3664.37  -7.44  146.66  756.67  60.70  1 37  54  3764.4  -6.39  M7.10 

UO.OO  6 57  47  7670.66  - 37.67  66.97  770.00  60.05  7 36  73  7070.7  - 33.90  59.63 


110.00  0 50  56  3793.97  7.77  140.17  755.41  55.91  I 54  10  3194.0  -1.77  133.91 

differential  ccrrections  mio-coursc  execution  accuracy  orbit  determination  accuracy 


TOE 

-.7712 

TRA 

'1  .6696 

TC3 

-.0556 

BAU 

.0443 

SCT  1909.5  SGR  404.6 

SG3  153.6 

ST 

904.6 

SR 

369.3 

SS 

615.1 

ROE 

-.4063 

RRA 

.0679 

RC3 

-.0726 

FAU 

.07469 

RRT  .2136  RRT  -.7139 

RTF  -.6947 

CRT 

.7781 

CRS 

.6603 

CST 

.9892 

FOE 

.6577 

FRA 

1 .3397 

FC5 

-.5901 

BSP 

6107 

see  1957.0  R73  -.0146 

R13  -.6949 

LSA 

1256.7 

MSA 

233.6 

SSA 

16.5 

BOE 

.8726 

BRA 

1 .6712 

BC3 

.0916 

FSP 

-422 

SGI  1911.6  SG2  395.0 

THA  7.71 

Eli 

957.3 

El2 

731 .1 

ALF 

19. 7j 

LAUNCH 

DATE  OEC  1 

16  1966 

flight  time  117.00 

ARRIVAL 

CATE 

APR 

9 1969 

heliocentric  conic 

DISTANCE  773.663 

RL 

147.20 

LAL 

.00 

LOL 

66.14 

VL 

76.061 

GAL 

7.26  AZL  66.90  HCA 

113.07  SMA  116.74 

ECC 

.27404 

INC 

3.1013 

VI 

30.26  7 

RP 

107.93 

LAP 

7.65 

LOP 

199.70 

VP 

36.567 

GAP 

-15.12  AZP  91.21  TAl 

159.74  TAP  772.76 

RCA 

65.65 

APO 

150,64 

V7 

35.1  U 

RC 

42 . 394 

GL 

14.07 

CP 

7.75 

ZAL 

53.40 

ZAP 

2.50  ETS  297.43  ZAE 

172,08  ETE  267.70 

ZAC 

111.33 

ETC 

165,56 

CLP 

-1.00 

PlANETOCENTRIC  conic 

C3  33.403  VHL  5.760  OLA  76.01  RAL  76.56  RAO  6566.3  VEL  17.44J  PTH  7.75  VHP  9.765  CPA  6.49  RAP  16.69  ECC  1.5497 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TI>C  PO  CST  TIM  INJ  2 LAT  INJ  7 LONG 

90.00  3 146  3333.39  -73.97  119.93  266.11  74.45  35771  7733.4  -75.87  111.70 

90.00  73  37  77  3997.33  -6,67  160.35  759.03  67.40  74  4 3 59  3397.3  -10.76  153.56 

100.00  4 50  19  7963.56  -26.67  95,07  766.93  76.76  5 40  7 7363.6  -76.44  66.59 

100.00  0 35  33  5617.39  -4,03  U6.06  257.6J  60.36  I 39  ID  3717.4  -7.95  139.46 

UO.OO  6 4 7 7 7616.36  -37.90  66.74  766.39  60.15  7 30  40  2016.4  - 33.91  59.65 

110.00  05519  3755.35  1.74  J36.J0  754.33  55.64  1 5755  3155-4  -3.75  131.90 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7773  TRA-J.6454  TC3  -.0779  6AU  .0339  SCT  1977.0  SGR  396.1  SG3  166.5  ST  943.5  SR  363.1  SS  856.7 

ROE  -.3660  RRA  .0537  RC3  -.0773  FAO  .07673  RRT  .7439  RRF  -.7457  RTF  -.9077  CRT  .7693  CRS  .6660  CST  .9696 

FOE  .9111  FRA  1.5963  FC3  -.6796  BSP  6409  SG6  7011.4  R75  -.0170  R13  -.9074  LSA  1510.6  MSA  777.4  SSA  16.2 

eOE  .6679  BRA  1.6463  BC3  .0759  FSP  -466  SGI  1974.4  SG7  363.7  THA  7.91  ElI  993.5  El7  773.4  ALF  18.75 


LAUNCH  DATE  DEC  16  1966  FLIGHT  TIME  114.00  ARRIVAL  DATE  APR  U 1969 

HELIOCENTRIC  CONIC  DISTANCE  760.631 

RL  147.70  LAL  .00  L<X  66.14  VL  76.753  CAL  6.97  AZL  66.94  MCA  116.74  SMA  119.13  ECC  .76306  INC  3.0673  VI  30.267 

RP  107.97  LAP  7.75  LOP  707.42  VP  56.666  GAP  -14.29  AZP  91.36  TAl  159,65  TAP  275.90  RCA  67.79  APO  150.40  V2  35.099 

RC  42.534  GL  14.52  OP  7.45  ZAL  53.50  ZAP  3.61  ETS  319.26  ZAE  172. J9  ETE  269.11  7AC  112.65  ETC  165.31  CLP  -7.66 

PLANETOCENTRIC  CONIC 

C3  30.650  VHL  5.554  OLA  76.47  RAL  76.37  RAO  6566.7  VEL  17.336  PTH  7.72  VHP  9.797  DPA  7.34  RAP  16.37  ECC  1.5077 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  7 LAT  INJ  2 LONG 

90.00  7 50  30  3346.67  -73,69  120.96  264.36  74.01  3 46  16  2746.6  -75,65  117.64 

90.00  2347  5 3937.07  -6,35  157.71  756.06  62.64  24  52  42  3337.1  -11.92  150.36 

100.00  4 41  47  2969.66  -26.72  95.46  265.26  76.07  5 31  36  2369.9  -28.37  67.04 

100.00  0 42  75  3771.06  -5.56  243.57  756.56  60.59  1 45  16  3171.1  -9.46  136.80 

110.00  6 41  19  76J5.60  -37.93  66.55  766.76  60.76  7 24  55  2015.6  -33.97  59.45 

UO.OO  0 59  72  3717.66  -.19  1 36.15  753.73  55.67  7 I 20  3117.9  -4.67  179.93 

differential  corrections  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7642  TRA-J.6203  TC3  .0130  BAU  .0297  SGT  7034.9  SCR  367.4  SG3  164.9  ST  983.9  SR  376.9  SS  900.0 

ROE  -.3652  RR4  .0369  RC3  -.0706  FAU  .02795  RRT  .2769  «RF  -.2610  RTF  -.9067  CRT  .6013  CRS  .6761  CST  .9901 

FOE  .9696  FRA  1 .4577  FC3  -.7644  BSP  6624  SGB  7071 .5  R73  - .0196  Rl 3 -.9090  LSA  1566.0  MSA  220.5  SSA  16.2 

BOE  .6650  BRA  1 .6206  BC3  .0720  FSP  -515  SGI  7037.9  SC?  371.5  THA  3.14  ELI  1031.5  El7  715.1  ALF  17.87 

LAUNCH  DATE  DEC  16  1966  FLIGHT  TIME  116.00  ARRIVAL  DATE  APR  13  1969 


HELIOCENTRIC 

; CONIC 

DISTANCE  267. 

396 

RL  147.20 

LAL  .00 

LOL  66.14 

VL  76.403 

CAL  6.56 

A7L  66.96 

HCA  119.46 

SMA  119.96 

ECC  .75761 

INC 

3.0210 

VI 

30.76  7 

RP  106.01 

LAP  2.63 

LOP  705.64 

VP  36.761 

GAP  -13.50  AZP  91.49 

TAL  159.61 

TAP  279.07 

RCA  69.65 

APO 

150.37 

V2 

35.006 

RC  42.653 

GL  15.00 

OP  7.66  7AL  53.64 

ZAP  5.03 

ETS  330.04 

ZAE  171.37 

ETE  306.30 

ZAC  114.37 

ETC 

165.03 

CLP 

-4.27 

PLANETOCENTRIC  CONIC 

C3  26.539 

VHL  5.342 

OLA  76.69  RAL  76.17 

RAO  6566.1 

VEL  17.244 

PTH  7.70 

VHP  6.645 

OPA  6.19 

RAP 

19.71 

ECC 

I .4697 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 7 LAT 

INJ 

2 LONG 

90.00 

7 36  31 

3365.71 

-23.36 

122.11 

762.56 

73,53 

3 54  37 

7765.7 

- 

’25.40 

U4.03 

90.00 

0 0 56 

3660.97 

-10.07 

153.99 

757.12 

63.40 

1 5 39 

3761  .0 

13.57 

147.05 

100.00 

4 33  6 

7996.71 

-76.61 

95.90 

763.56 

75.66 

5 23  5 

2396.2 

76.29 

07.50 

100.00 

0 49  7 

3725.70 

-7.09 

141.00 

755.53 

60.69 

1 51  8 

3175. 7 

■10.97 

1 34 . 30 

UO.OO 

6 35  39 

7612.65 

-32.96 

66.33 

765.10 

60.39 

7 19  17 

2017.9 

33.94 

59.27 

UO.OO 

1 3 0 

3661.67 

-1.57 

154.27 

757.17 

55.65 

7 4 27 

3061.6 

-6.04 

128.03 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7915 

TRA-1.5936 

TC3  .0529 

BAU  .0326 

SGT  2097.0  SCR 

579.0  SC3  ; 

203.7 

ST  1075. 3 

SR 

370.9 

SS 

946.9 

ROE  -.3457 

RRA  .0747  RC3  -.0676 

FAU  .02966 

RRT 

.3193  RRT  - 

.3770  RTF  - 

.9146 

CRT  .8142 

CRS 

.6647 

CST 

.9906 

FOE  1.0349 

FRA  1.5249 

FC3  -.9059 

BSP  6640 

see  7130.9  R73  - 

.0773  RJ3  - 

.9150 

LSA  1470.7 

MSA 

713.1 

SSA 

16.1 

BOE  .6637 

BRA  1.5940 

BC3  .0660 

FSP  -571 

SGI  2100.6  SG2 

356.5  THA 

3.40 

EL)  1070.6 

El7 

706.2 

ALF 

17.07 

6T5 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69  • 


launch  CATC  CCC  18  1966  FlICHT  TIME  Ue.OC  AfffflVAL  CATC  APff  15  1969 

hClIOCCNtric  conic  distance  ?94.155 

ffL  147.20  LAL  ,00  lOl  &8.]4  VL  2€  ,U2  CAL  6.^6  A7l  87,02  KA  12288  SNA  120.79  ICC  .24120  INC  2.9771  v|  50.267 

ffP  ioa.05  LAP  2.51  LOP  20fl.a5  VP  36.549  CAP  -12.73  ATP  91.61  Tal  159.61  TAP  282.29  PCA  91.41  APO  150.16  v2  35.073 

PC  43.347  Ol  15.45  CP  2.92  TAc  53.83  TAP  6.6}  €TS  335.94  TAC  169.93  ETC  322.76  TaC  115.73  ETC  164.70  ClP  -5.93 

Plane TocENTPic  conic 

C5  26.447  VHL  5.143  ClA  27,28  PAl  25.82  PAC  6568.1  VEL  12.J58  PTM  2.18  VHP  8.409  CPA  9.05  PAP  2l  .04  ECC  1 .4352 


LNCH  4TMTH 

LNCH  ri^C 

L-l  tine 

IMJ  LAT 

INJ  long 

INJ  RT  4SC 

INJ  ATMTH 

INJ  time 

PO  CST  TIN 

fNJ  2 LAT 

INJ  2 LONC 

90.00 

2 25  50 

5384.97 

-22.98 

123.39 

260.76 

72.99 

3 22  15 

2785.0 

-25.10 

115.36 

90.00 

0 11  19 

3823.82 

-11.80 

150.68 

256.16 

64 .07 

1 15  3 

3223.8 

-15.19 

143.64 

100.00 

4 24  32 

3002.28 

-26.51 

96.32 

261.85 

75.66 

5 14  35 

2402.5 

-28.22 

87.94 

100.00 

0 55  17 

3681.74 

-8.54 

138.54 

254.45 

61.25 

1 56  39 

3081 .7 

-12.31 

131 .7a 

110.00 

6 30  7 

2609.30 

-33.00 

68.06 

263.43 

80.54 

7 13  56 

2009.3 

-33.96 

58.95 

no. 00 

J 6 12 

3647.49 

-2.88 

IK. 47 

250.98 

55,92 

2 6 59 

3047.5 

-7.33 

126,22 

CIFFEPEnTIAl  C0PPECTI0N5  MIC'COUPSC  EXECUTION  ACCUPACV  OP8IT  CE TEPMJnA TION  ACCUPACV 

TC€  -.7978  tpa-1.5659  TC3  .0984  0AU  .0413  5CT  2157.1  SCP  37i.l  9C3  225.6  5T  1066.2  SP  365.3  5S  996.8 

POC  -.3278  PPA  .0106  PC3  -.0628  FAU  .03202  «PT  .3648  PRF  -.3686  PTf  -.9204  CPT  .8275  CPS  .8936  CST  .9912 

FOE  1. 1066  FPA  I.5W  FC3-I.0482  B3P  7051  m 2188.8  P23  -.0259  P13  -.9207  LSA  1490. 5 N5A  205.5  SSA  16.0 

6C€  .8625  ePA  i. 5659  ec3  .1167  F3P  -633  5612161. 5 SC2  544.9  TrtA  3.69  ElI  1i09.7El2  197.0  AlF  16.36 

LAUNCH  OATE  DEC  18  1968  FtlCHT  TIME  120.00  APPIVAL  CATE  APP  17  1969 

hElIOCEnTPIC  conk  distance  300.905 

Pl  147.20  L8L  .00  lOl  86.14  VL  26.670  CAL  5.96  A7L  87.07  HCA  125.89  SNA  121  .54  ECC  .23424  INC  2.9299  vi  30.267 

PP  108.09  LAP  2.37  LOP  212.07  VP  36.929  CAP  -11.99  ATP  91.72  TAl  159.65  TAP  285.54  PCa  93.07  aPO  150.01  V2  35.060 

PC  44.011  Cl  15.88  CP  3.20  TAL  54.06  TAP  8.28  ETS  339.48  TAC  168.19  ETE  333.07  TAC  117.07  ETC  164,33  ClP  -7.64 

PLAfCTOCENTPIC  CONK 

C3  24.553  VHL  4,955  DLA  27.62  PAl  25.50  PAO  6568.0  VEl  12.080  PTH  2.J6  VHP  7.989  CPA  9.91  PAP  22.31  ECC  1 .404j 


LNCH  ATNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 12  19 

3^.84 

-22.54 

124  .fU 

258.92 

72.39 

5 

9 5 

2806.8 

-24.74 

1 16.86 

90.00 

0 22  13 

5765.27 

-13.51 

147.24 

255.21 

64.88 

1 

24  58 

3165.3 

-16.79 

140.09 

100.00 

4 16  10 

3007.59 

-26.42 

96.69 

260.14 

75.49 

5 

6 17 

2407.6 

-28 . 1 6 

88.32 

100.00 

1 1 3 

3659.76 

-9.91 

136.17 

253.35 

61.65 

2 

1 43 

3039.8 

-13.62 

129.35 

no. 00 

6 24  50 

2604.^ 

-33.05 

67,72 

261.75 

80.74 

7 

8 15 

2004.9 

-33.98 

58.61 

1 10.00 

I 8 52 

3615.22 

-4.1J 

130.78 

249.82 

56,03 

2 

9 7 

3015.2 

-8,54 

124,50 

OIFFEPENTIal  COPPECrrONS  ^ NId-COUPSE  EPECuTfON  ACCUPACV  0P8IT  OETEPNInaTIOn  ACCOPACv 

T(j  -.8035  TPA-i.5366  TC3  .1489  0AU  .0522  SCf  2214.9  SCP  364.4  5C3  246.4  ^ U06.7  SP  360  2 SS  1050.0 

M)E  -.3115  PPA  - .0056  Per -Td5f4  FAU  .03443  WT  .4165  APT  -.42l7  PTF  -.9257  CPT  .8414  CPS  .9030  CST  .9917 

FOE  1.1859  FPA  1.6802  FC3-I.2I40  85P  7252  SC6  2244.7  P23  -.0303  P13  -.9261  lSA  1554.9  MSA  197.7  sSA  15.9 

0OE  .8616  6PA  1.5366  8C3  .1589  F5P  -701  9CJ  2220.2  SC2  330.5  THA  4.01  ElI  1148.6  El2  187.5  AlF  15.75 


LAUNCH  DATE  DEC  18  1968  FLIGHT  TIME  122.00  APPIVAL  CATE  APP  19  1969 


HELIOCENTRIC  CONK  DISTANCE  307.645 


PL  147.20 

LAL 

.00 

LOL  86. J4 

VL  26.708 

CAL  5.67 

ATl  87.12 

HCA 

129.10 

SNA 

122.25 

ECC  .22589 

INC  2.8788 

Vl  30.267 

W 108.13 

LAP 

2.23 

LOP  215.28 

VP  37.001 

CAP  -11.27 

ATP  91 .82 

tal 

159.72 

tap 

288.82 

PCA  94.63 

APO  149.86 

V2  35.047 

- 

PC  44.838 

CL 

16.27 

CP  3.54 

tal  54.32 

tap  10.06 

ETS  341 .74 

TAE 

166.36 

ETE 

340.56 

TAC  118.33 

ETC  163.91 

CLP  -9.4T 

- 

PLANETOCENTRIC  CONK 

C3  22.839 

VHL 

4.779  OLA  27.91 

PAL  25.14 

RAD  6567.9 

VEL  12.009 

PTM 

2.14 

VHP 

7.585 

OPA  10.80 

PAP  23.51 

ECC  J .3759 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

= 

90.00 

1 

57  46 

3432.14 

-22.01 

126.51 

257.04 

71.72 

2 

54  58 

2832.1 

-24.31 

118.59 

90.00 

0 

35  56 

3704.58 

-15.24 

143.61 

254.27 

65.84 

1 

55  41 

3104.6 

-18.37 

136.34 

100.00 

4 

8 17 

3011.37 

-26.56 

96.95 

258.45 

75.56 

4 

58  29 

2411.4 

-28.11 

88.59 

100.00 

1 

6 6 

3600.59 

-n.i6 

133.94 

252.23 

62.09 

2 

6 6 

3000.6 

-14.81 

127.05 

110.00 

6 

19  57 

2599.30 

-33.11 

67.30 

260.08 

80.98 

7 

3 16 

1999.3 

-54.00 

58.17 

no.oo 

I 

JO  56 

3585.42 

-5.24 

129.22 

248.65 

56.17 

2 

IP  4] 

2985.4 

-9.65 

122.90 

OIFFEPENTIAL  C0PPCCTI0N5  MID-COURSE  EXECUTION  ACCUPACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.8052  TRA-1,5054  TC3  .2083  BAU  .0651  SCT  2265.4  SCR  359.2  SC3  271.8  ST  1142. 9 SR  355.9  SS  1105.1 

POE  -.2968  PPA  -.0180  PC3  -.0450  FAU  .03720  PPT  .4729  PPF  -.4806  RTF  -.9308  CRT  .8554  CRS  .9125  CST  .9922 

FOE  1.2715  FRA  1.7686  FC3-J  .4101  BSP  7501  SC6  2293.7  R23  -4)360  R13  -.9513  LSA  1618.0  MSA  190.0  SSA  15.7 

eOE  .8581  BRA  1.5035  8C3  .2132  FSP  -782  SCI  2271.9  SC2  315.6  THA  4.37  ELI  1183.8  El2  178.0  AlF  15.27 

LAUNCH  DATE  DEC  18  1968  TL I CHTTr^C  124.00  ARRIVAL  CATE  APP  2I  1969 

HELIOCENTPIC  CONIC  DISTANCE  314.372 

PL  147.20  LAL  .00  LOL  86.14  VL  26.897  CAL  5.40  ATL  87.18  HCA  132.31  SNA  122.91  ECC  .21813  INC  2.8228  Vl  30.267 

PP  108. J7  LAP  2.09  LOP  218.48  VP  37.068  CAP  -10.58  ATP  91.90  TAL  159.82  TAP  292.13  PCA  96,10  APO  149.72  V2  35.033 

PC  45.818  CL  16.61  CP  3.95  TAL  54.60  2AP  11.92  ETS  543.21  7AE  164.58  ETE  346.27  TAC  119.50  ETC  163.44  ClP  -11.26 

PlANETOCENTRIC  CONIC 


C3  21.287 

VHL 

4.6^14 

DtA  28.15 

RAL  24.77 

PAD  6567.9 

VEL  11.944 

PTH  2.13 

VHP  7. 

196 

OPA  11.70 

RAP 

24.62 

ECC 

3 .3503 

LNCH  ATMTH 

LNCH  TIME 

L-I  TJ»C 

INJ  LAT 

INJ  LONC 

INJ  PT  ASC 

INJ  ATMTH 

INJ  time 

PD  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

41  34 

3463.06 

-21,34 

128.52 

255.15 

70.93 

2 39 

17 

2863.1 

- 

23.74 

120.68 

90.00 

0 

47  iO 

3639.59 

-17.01 

139.66 

253.37 

67.01 

2 47 

50 

3039.6 

19,96 

132.25 

100.00 

4 

1 18 

3012.57 

-26.54 

97.04 

256.78 

75.32 

4 51 

30 

2412.6 

28.09 

88.68 

100.00 

J 

10  8 

3565.32 

-12.28 

131.92 

251.06 

62.53 

2 9 

33 

2965.3 

- 

15.86 

324.96 

110.00 

6 

15  38 

2592.09 

-33.19 

66.75 

258.42 

81.30 

6 58 

50 

1992.1 

- 

34.03 

57.61 

no.oo 

1 

12  17 

3558.56 

-6.25 

127.80 

247.46 

56.33 

2 n 

35 

2958.6 

' 

10.64 

121 .45 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCUPACV 

TOE  -.8079 

TRA- 

■1.4717 

TC3  .2674 

BAU  .0766 

SCT  2316.0  SCR 

357.0  SC3 

300.4 

ST  1180.4 

SR 

353.0 

SS 

1164.8 

POE  -.2840 

RRA 

-.0332  PC3  -.0313 

FAU  .04022 

PPT 

,5365  PRF  - 

.5464  PTF  - 

.9353 

CPT  .8702 

CRS 

.9224 

CST 

.9927 

FOE  1.3675 

FRA 

i.a69i 

FC3-I .6359  BSP  7672 

see  2343.4  R23  - 

.0427  R15  - 

.9358 

LSA  1685.6 

MSA 

182.0 

SSA 

15.5 

60E  .8564 

BRA 

J.472I 

6C3  .2692  FSP  -B69 

SCI  2324.1  SC2 

300.2  THA 

4.81 

ELI  1220.5 

El2 

168.2 

ALF 

14.88 

616 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  ) 


tAUNCM  CATE  DEC  IB  I960 

heliocentric  conic 

RL  147.20  LAL  .00  LOt  06. U VL  26.997  CAL 

RP  100.21  LAP  1.93  LOP  221.69  VP  37.126  CAP 

RC  46.944  CL  16.69  CP  4.40  7Al  54.90  7AP 

pla^ctocentric  conic 

C3  19.660  VHL  4.459  CLA  26.31  RAL  24.39 

LNCH  A7MTH  LNCH  TIME  t'l  TIME  INJ  LAT 
90.00  1 17  35  3519.63  -20.03 

90.00  I 6 6 3550.30  -19.29 

100.00  3 55  41  3009.77  -26.36 

100.00  1 12  44  3535.40  -13.21 

110.00  6 12  6 2562.75  -33.26 

110.00  1 12  40  3535.19  -7,14 

OIFFERENTIAl  CORRECTIONS 
TOE  -.6066  TRA-1.4369  TC3  .3306  6AU  .0660 
ROE  -.2733  RRA  -.0492  RC3  -.0134  FAU  .04363 

FOE  1.4727  FRA  1.9615  FC3-I .6999  BSP  7029 

BOE  .6535  BRA  1.4397  6C3  .3311  FSP  -967 

EAUNCH  DATE  OEC  16  1966 

HELIOCENTRIC  CONIC 

Rt  147.20  LAL  .00  La  66.14  VL  27.066  CAL 

RP  106.25  LAP  1.76  LOP  224 .69  VP  37.J62  CAP 

RC  46.205  CL  17.09  CP  4.94  7AL  55.21  7AP 

PUANETOCENTRIC  CONIC 


FLICHT  time  126.00 
Cl stance  321.066 

5.15  A7L  67,24  MCA  135.51  SMA  123.52 
-9.90  A7P  91.97  TAL  159.96  TAP  295.47 
13.66  ETS  344.16  7AE  162.91  ETE  350.07 


RAO  6567.6  VEL  11.665  PTH  2.11  VHP  6.623 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  iNJ  TIME 
132.16  252.99  69.56  2 16  15 

1 34. II  252.69  66.66  2 7 16 

96.64  255.17  75. 4J  4 45  50 

130.19  249.66  62.94  2 11  39 

66.04  256.76  61.71  6 55  9 

126.57  246.26  56.46  2 11  43 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  2361.7  SCR  356.7  SC3  332.6 
RRT  .6047  RRP  -.6172  RTF  -.9395 
see  2366.6  R23  -.0512  R13  -.9401 
SCI  237J.6  SC2  264.5  THA  5.32 


flight  time  126.00 
DISTANCE  327.765 

4.92  A2L  67.31  HCA  136. 7j  SMA  124.10 
-9.25  ATP  92.02  TAL  160.11  TAP  296.63 
15.96  ETS  344.72  TAE  161.42  ETE  354.62 


arrival  cate  APR  23  1969 


ECC  .21095  INC  2.7609  VI  30-267 
RCA  97.47  APO  149.50  V2  35 .020 
7AC  120.56  ETC  162.91  ClP  -13.10 

OPA  12.63  RAP  25.64  ECC  1.3272 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
29J9.6  -22.64  124.46 

2950.3  -22.00  126.46 

2409.6  -26.13  86.40 

2935.4  -16.74  123.17 

1902.7  -34.07  56.00 

2935.2  -11.49  120.10 

ORBIT  determination  ACCURACY 
ST  1215.2  SR  351.9  SS  1227.7 

CRT  .0052  CR5  .9325  CST  .9932 

USA  1754.2  MSA  174.1  SSA  15.2 

ELI  1255.1  El2  150.5  AtF  14.62 

ARRIVAL  CATE  APR  25  1969 


RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

07.00 

0 

53 

1 

3570.73 

-20.10 

136.51 

92.20 

1 

29 

43 

3459.02 

-20.09 

127.61 

100.00 

3 

52 

I 

3001.19 

-26.53 

96.25 

100.00 

1 

13 

24 

3512.60 

-13.92 

128.66 

110.00 

6 

9 

34 

2570.64 

-33.40 

65.11 

110.00 

1 

12 

21 

3515.92 

-7.06 

125.54 

24.02  RAO  6567.6  VEL  11.652  PTM  2.10  VHP  6.466 
INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


25J .43 
251 .42 
255.62 
246.60 
255.16 
245.04 


69.51 

69.50 

75.70 

63.26 

62.25 

56.63 


1 52  40 

2 27  23 
4 42  2 
2 11  56 
6 52  25 
2 10  56 


DIFFERENTIAL  CORRECTIONS 
TDE  -.6061  TRA-J .4045  TC3  .3977 
ROE  -.2649  RRA  -.0666  RC3  .0099 
FOE  1.5671  FRA  2.1074  FC3-2.2067 
BOE  .6465  BRA  1 .4061  BC3  .3976 

LAUNCH  DATE  OEC  10  1960 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  La  06.14 

RP  100.29  LAP  1.61  LOP  220.09 

RC  49.590  CL  17.19  CP  5.60 

PLANETOCENTRIC  CONIC 
C3  17.441  VHL  4.176  OLA  26.36 
LNCH  ATMTH  LNCH  TIME  L- I TIME 
00.01  0 53  19  3550.16 

91.99  1 26  36  3450.29 

100.00  3 50  56  2964.94 

100.00  1 11  37  3496.76 

110.00  6 6 20  2554.99 

110.00  1 10  4 5 3501  .40 

differential  CORRECTIONS 
TOE  -.7976  TRA-1.3671  TC3  .4709 

ROE  -.2569  RRA  -.0659  RC3  .0403 

FOE  1.7063  FRA  2.2476  FC3-2.5734 

BOE  .0366  BRA  1.3696  BC3  .4726 

LAUNCH  DATE  OEC  16  1966 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  La  66.14 

RP  106.33  LAP  1.44  LOP  231 .26 

RC  51.091  CL  17.16  CP  6.40 

PLANETOCENTRIC  CONIC 


BAU  .0969 
FAU  .04746 
BSP  7976 
FSP  -1077 


VL  27.172  CAL 
VP  37.231  CAP 
TAl  55.52  TAP 


SCT  2400.5  SCR  366.1  SC3  366.6 
RRT  .6749  ««F  -.6904  RTF  -.9433 
see  2426.3  R23  -.0620  R13  -.9440 
SCI  24J3.4  SC2  266.7  THA  5.95 


flight  TIME  130.00 
DISTANCE  334.467 

4.70  ATl  67.39  HCA  141.91  SMA  124.63 
-6.62  ATP  92.06  TAl  160.29  TAP  302.21 
10.16  ETS  344.97  TAE  160.11  CTE  350.42 


ECC  .20430  INC  2.6915  VJ  30.267 

RCA  90.74  APO  149.45  V2  35.007 

TAC  121.50  ETC  162.31  ClP  -15.19 

OPA  13.61  RAP  26.54  ECC  1.3062 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2970.7  -22.71  120.61 

2659.0  -22.70  120.10 

2401.2  -26.23  67.06 

2912.6  -17.39  121.79 

1970.6  -54.11  55.94 

2915.9  -12.19  U9. 13 

ORBIT  determination  ACCURACY 
ST  J245.6  SR  353.2  SS  1293.3 

CRT  .9002  CRS  ,9426  CST  .9937 

LSA  1622.4  MSA  166.2  SSA  14.9 

Eli  1266.1  El2  149.0  ALF  14.52 

ARRIVAL  CATE  APR  27  1969 


RAL  23.66 
INJ  LAT 
-20.45 
-20.44 
-26.60 
-14.34 
-33.53 
-0.40 

BAU  .1102 
FAU  .05164 
BSP  6147 
FSP  -1205 


RAO  6567 
INJ  LONG 
135.15 
127.25 
95.11 
126.05 
63.91 
124.77 
MIO- 
SCT 
RRT 

see 

SCI 


7 VEL  11.752  PTH  2.00  VHP  6,124 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
250.05  69.00  I 52  37 

250.04  69.07  2 24  6 

252.16  76,23  4 40  43 

247.29  63.49  2 9 56 

253.59  62.95  6 50  55 

243.01  56.74  297 

COURSE  EXECUTION  ACCURACY 
2420.5  SCR  301.1  SC3  406.9 
,7430  RRF  -.7620  RTF  -.9469 
2450.2  R23  -.0750  R15  -.9479 
2445.1  SC2  253,3  THA  6.72 


ECC  .19019  INC  2.6120  Vl  50.267 
RCA  99.93  APO  149.33  V2  34.994 
TAC  122.29  ETC  161 .64  CtP  -17.30 

OPA  14.64  RAP  27.30  ECC  1.2070 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2950.2 

2050.3 
2304.9 

2090.0 

1955.0 
2901.5 


-23.00 

-23.00 

-20.43 

-17.70 

-34.15 

-12.72 


127.40 

119.50 

06.69 

120.95 

54.72 

110.34 


ORBIT  DETERMINATION  ACCURACY 


FLIGHT  TIME  132.00 
DISTANCE  341.132 

VL  27.249  CAL  4.49  ATL  07.40  HCA  145.11  SMA  125.12 

VP  37.274  CAP  -0.01  ATP  92.07  TAL  160. A9  TAP  305.60 

TAL  55.62  TAP  20.50  ETS  344,96  TAE  159,02  ETE  1.92 


ST 

1267.6  SR 

357.4 

SS 

1359.5 

CRT 

.9147  CRS 

.9524 

CST 

.9942 

LSA 

1666.3  MSA 

150.5 

SSA 

14.4 

Eli 

1309.0  El2 

139.9 

alf 

14.63 

arrival 

DATE 

APR 

29  1969 

C3  16.361 

VHL 

4.047 

OLA  26.25 

RAL  23.35 

RAO  6567.7 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

25  56 

3433.91 

-21.97 

126.62 

90.00 

0 

51  27 

3545.71 

-19.41 

133.62 

100.00 

3 

53  € 

2959.34 

-27.20 

93.32 

100.00 

1 

6 56 

3495.51 

-14.44 

127.66 

110.00 

6 

6 42 

2534 .69 

-33.69 

62.36 

110.00 

1 

7 51 

3492.72 

-6.72 

124.31 

INJ  RT  ASC 
249.16 
246.20 
250.79 
245.92 
252.05 
242.56 


ECC  .19257  INC  2.5219  Vl  30.267 
RCA  101.03  APO  149.21  V2  34.980 
TAC  122.90  ETC  160,60  ClP  -19.52 

2.07  VHP  5.790  OPA  15.76  RAP  27.90  ECC  1.2696 

J 2 LONG 
110.71 
126.10 
04  .64 
120.75 
53.15 
117.66 


1 ATMTH 

INJ  time 

PO  CST  TIN 

INJ  2 LAT 

71.66 

2 23  9 

2633.9 

-24.27 

66.96 

I 50  33 

2945.7 

-22.09 

77.10 

4 42  26 

2359.3 

-20.70 

63.54 

2 5 13 

2095.5 

-17.00 

63.65 

6 50  57 

1934.9 

-34.10 

56.62 

2 6 3 

2092.7 

-13.03 

OIFFERENTIAL  CORRECTIONS 
TOE  -.7074  TRA-1.33JD  TC3  .5366  BAU  .1192 

ROE  -.2560  RRA  -.1063  RC3  .0790  FAU  .05662 

FOE  1.0396  FRA  2.4090  FC3-2.9925  BSP  0233 

0OE  .0200  BRA  1,3354  BC3  .5445  FSP  -1344 


SCT  2451.1  SCR  407.1  SC3  454.2 
RRT  .6059  RRF  -.6262  RTF  -.9499 
see  2464.7  R23  -.0935  R13  -.9512 
SCI  2473.2  SC2  230.9  THA  7.70 


ST  1206.3  SR  366.2  SS  1420.0 

CRT  .9209  CRS  .9610  CST  .9946 

LSA  1951.2  MS4  150.7  SSA  14.0 

ELI  1531.0  El2  131 .0  AlF  14.96 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  CEC  1968  FLIGHT  TIME  134.00  ARRIVAL  CATE  MAT  I 1969 

heliocentric  conic  distance  347.77i< 

RL  147,20  LAL  .00  La  86.14  VL  ^7.319  GAL  4.30  AIL  87.58  MCA  148.31  5MA  l^5.57  ECC  .J8743  INC  Z.4154  VJ  30.267 

RP  108.38  LAP  \,27  lOP  234.47  VP  37.3l3  CAP  -7.42  A2P  92.06  TAl  160.70  TAP  309.00  RCA  102.04  APO  149.11  V2  34.967 

RC  52.697  Gl  17.01  GP  7.39  7Al  56.09  ZAP  25.02  ETS  344.70  7AE  158.13  ETE  5.54  7AC  123.32  ETC  160.02  ClP  -21  .87 

Plane tocenTRIC  COnIC 

C3  15.409  VHL  3.925  ClA  27.97  RAL  23 .09  RAO  6567.6  VEL  11.696  PTH  2.06  VHP  5.489  DPA  16.99  RAP  28.31  ECC  1 .2536 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTh 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 46  37 

3349.41 

-23.67 

121.01 

240.40 

73.99 

2 42  26 

2749.4 

-25.64 

112.90 

90.00 

0 28  43 

3602.47 

-17.98 

137,37 

246.29 

67.75 

1 28  45 

3002.5 

-20.84 

129.87 

100.00 

3 58  50 

2923.15 

-27.72 

90.76 

249.51 

78.35 

4 47  33 

2323.2 

-29.05 

82.20 

100.00 

0 59  11 

3503.95 

-14.18 

128.35 

244.50 

63.41 

I 57  35 

2904.0 

-17.64 

121 .27 

110.00 

6 11  6 

2509.16 

-33.86 

60.37 

250.55 

85.02 

6 52  55 

1909.2 

-34.18 

51  .14 

110.00 

1 3 24 

3490.69 

-8.80 

124.20 

241.35 

56.84 

2 1 35 

2690.7 

-13.11 

117.74 

differential  corrections  mio-coursc  execution  accuracv  orbit  determination  ACCURACT 


TOE 

-.7716 

TRA-1 .2930 

TC3  .6055 

BAU 

.1275 

SCT  2461 .8 

SCR 

447.5 

SC3 

504.7 

ST 

1296.0  SR 

380.6 

SS 

1497.9 

ROE 

-.2567 

RRA  -.1348 

RC3  .1290 

FAU 

.06196 

ART  .8588 

RRF 

-.8842 

RTF 

-.9525 

CRT 

.9424  CRS 

.9706 

CST 

.9950 

= 

FOE 

1 .9762 

FRA  2.5908 

FC3-3.48I1 

BSP 

8290 

see  2502.1 

R23 

-.1156 

R13 

-.9542 

LSA 

2011 .9  MSA 

142.8 

SSA 

13.5 

BOE 

.81  32 

BRA  1 .3000 

BC3  .6191 

FSP 

-1499 

SCI  2491.9 

SC2 

226.5 

tha 

8.95 

Eli 

1345.1  EL2 

122.6 

ALF 

15.60 

1 

LAUNCH 

date  dec  18  1968 

flicht 

riHE 

136.00 

arrival 

DATE 

MAV 

3 1969 

i 

HELIOCENTRIC  CONIC  DISTANCE  354.405 


RL  147.20 

LAL 

.00 

La  86.14 

VL  27.382 

CAL  4.13 

ATL  87.71 

HCA 

151.50 

SNA 

125.98 

ECC  .18274 

INC  2.2880 

VJ 

30.267 

RP  108.42 

LAP 

1 .09 

LOP  237.66 

VP  37 . 348 

CAP  -6.85 

ATP  92.01 

TAL 

160.91 

TAP 

312.41 

RCA  102.96 

APO  149.01 

V2 

34.954 

_ 

RC  54 , 398 

CL 

16.63 

CP  8.62 

TAL  56.35 

tap  25.75 

ETS  344.18 

TAE 

157.42 

ETE 

9.53 

TAC  123.48 

ETC  159.03 

CLP 

' -24.35 

I 

PLANE TOCENTRIC  CONIC 

C3  14.513 

VHL 

3.810 

OLA  27.50 

RAL  22.92  RAO  6567.6 

VEL  11.658 

PTH 

2.05 

VHP 

5,198 

DPA  18.40 

RAP  28.48 

ECC 

1 .2388 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  L04C 

INJ  RT  ASC 

INJ  ATMTH 

INj 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

90.00 

2 

6 40 

3268.00 

-25,09 

115.48 

247.55 

76.42 

3 

I 8 

2668.1 

-26.71 

107.18 

_ 

90.00 

0 

7 18 

‘3656.99 

-16.54 

140.73 

244.51 

66.69 

1 

8 15 

3057.0 

'19.56 

133.35 

1 

100.00 

4 

8 27 

2875.47 

-28.33 

87.34 

248.31 

80.05 

4 

56  23 

2275.5 

-29.42 

78.71 

= 

100.00 

0 

48  11 

3524.84 

-15.54 

129.57 

243.05 

63.09 

1 

46  56 

2924.8 

-17.04 

122.53 

- 

110.00 

6 

15  59 

2476.38 

-34.03 

57.82 

249.09 

86,51 

6 

57  15 

1876.4 

-34.13 

48.58 

110.00 

0 

57  9 

3496.69 

-8.58 

124.52 

240.13 

56,78 

1 

55  26 

2896.7 

-12.89 

118.08 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TDE 

-.7460 

TRA-J.25U 

TC3 

.6773 

BAU 

,1368 

SCT  2454,6  SCR 

506.6 

SC3 

560.3 

ST 

1269.9  SR 

401  .9 

SS 

1560.9 

- 

ROE 

-.2612 

RRA  -.1669 

RC3 

.1956 

FAU 

,06805 

RRT  .8991  RRF 

-.9275 

RTF 

-.9550 

CRT 

.9544  CRS 

.9782 

CST 

.9954 

FOE 

2.1061 

fra  2.7936 

FC3-4 

.0597 

BSP 

8390 

see  2506.3  «23 

-.1417 

RI3 

-.9574 

LSA 

2060.0  MSA 

134.9 

SSA 

12.9 

- 

BOE 

.7904 

BRA  1.2621 

BC3 

.7050 

FSP 

-1679 

SCI  2496.8  SC2 

218.0 

THA 

10.59 

ELI 

1346.2  EL2 

J14 .9 

alf 

16.69 

Z 

LAUNCH 

DATE 

DEC  18  1968 

flight  TINE 

138.00 

ARRIVAL 

DATE 

MAV 

5 1969 

heliocentric  conic  DISTANCE  361.011 


RL  147.20 

LAL 

.00 

La 

86.14 

VL  27.440 

CAL  3.97 

ATL  87.87 

HCA 

154.69 

SNA 

126.36 

ECC  .17849 

INC  2.1314 

Vi  30.267 

i 

RP  108.45 

LAP 

.91 

LOP  240.85 

VP  37.378 

CAP  -6.29 

ATP  91 .93 

tal 

161.13 

tap 

315.82 

RCA  103.81 

APO  148.92 

V2  34.94T 

5 

RC  56.186 

CL 

15.98 

GP 

10.18 

Tal  56.51 

TAP  28.72 

ETS  343.39 

tae 

156.85 

ETE 

14.16 

TAC  123.33 

ETC  157,88 

CLP  -27,00 

= 

PLANETOCENTRIC  ( 

CONIC 

C3  13.678 

VHL 

3.698 

OLA 

26.78 

RAL  22.87 

RAO  6567.5 

VEL  1J.622 

PTH 

2.04 

VHP 

4.927 

OPA  20.05 

RAP  28.35 

ECC  1 .2253 

- 

LNCH  ATMTH 

LNCH  TINE 

L-I 

TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

28  42 

3181.48 

-26.33 

109.44 

246,68 

79.20 

3 

21  43 

2581.5 

-27.56 

100.99 

90.00 

23 

40  58 

3717 

.51 

-14.88 

144.39 

242,81 

65.62 

24 

42  56 

3117.5 

-18.04 

137.15 

— 

100.00 

4 

22  19 

2815 

.20 

-28.96 

82.97 

247.16 

82.26 

5 

9 14 

2215.2 

-29.73 

74  .25 

— 

100.00 

0 

33  58 

3559.02 

-12.48 

131.55 

241.61 

62.62 

1 

33  17 

2959.0 

-16.05 

124.58 

110.00 

6 

23  59 

2434 

,48 

-34.15 

54.56 

247.66 

88.44 

7 

4 33 

1834.5 

-33.99 

45,32 

_ 

uo.oo 

0 

46  47 

3512 

.51 

-7.99 

125.36 

238.94 

56.65 

1 

47  20 

2912.5 

-12.32 

118.94 

DIFFERENTIAL  O^WCTIONS  NIP-COURSE  EXECUTION  ACCURACY  ORBIT  OETERNINATION  ACCURACY 


Tor^.Trsi 

TRA^ 

-1.2081 

TC3 

.7409  BAU 

.1451 

SCT  2432,2  SCR 

591,7 

SC3  621.1 

ST 

1271.3  SR 

433.2 

SS 

1617.1 

ROE  -.2707 

RRA 

-.2078 

RC3 

.2640  FAU 

.07465 

RRT  .9273  W 

-.9582 

RTF  -.9569 

CRT 

.9651  CRS 

.9847 

CST 

.9958 

FOE  2.2308 

FRA 

3.0229 

FC3-4 

.7251  BSP 

8436 

see  2503.1  R23 

-.1704 

R13  -.9604 

LSA 

2098.2  NSA 

126.3 

SSA 

12.3 

BOE  . 7627 

BRA 

1 .2258 

6E3 

.7934  FSP 

-1876 

SCI  2493.8  SC2 

215.9 

THA  12.81 

ELI 

1338.7  €L2 

107.7 

alf 

18.33 

LAUNCH  DATE  DEC  1 

18  1968 

flight  TINE 

140.00 

ARRIVAL 

DATE 

MAV 

7 1969 

HELIOCENTRIC  CONIC  DISTANCE  367.597 

RL  147.20  LAL  .00  ta  86.14  VL  27.492  CAL  3.83  AZt  88.07  MCA  157.88  SNA  126.71  ECC  .17465  INC  1 .9330  VI  30.267 

RP  108.49  LAP  ,73  LOP  244.03  VP  37.405  CAP  -5.75  ATP  91.79  TAL  161.34  TAP  319.22  RCA  104.58  APO  148-83  V2  34.929 

RC  58.051  CL  14.93  CP  12.22  TAt  56.62  TAP  32.01  ETS  542.29  TAE  156.29  ETE  19.79  TAC  122.79  ETC  156.54  CLP  -29.82 

PLANE  TOCENTRIC  CONIC 

C3  12.893  VHL  3.591  OLA  25.69  RAL  23.00  RAO  6567.5  VEL  11.588  PTH  2.03  VHP  4.680  DPA  22.06  RAP  27.85  ECC  1.2122 
LNCH  ATNTH  LNCH  TJ^C  L-I  TINE  INJ  LAT  INJ  LOlC  IHJ  RT  ASC  INJ  ATNTH  INJ  TINE  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 54  3 3085.12  -27.38  102.58  245.78  82.48  3 4 5 28  2485.1  -28. 14  94.00 

90.00  231640  3788.24  -12.85  148.59  241,21  64.55  24  19  48  3188.2  -16.17  141.49 

100.00  4 41  1 2740.29  -29.53  77.48  246.04  85.10  5 26  41  2140.3  -29.89  68.69 

100.00  0 16  19  3608.30  -10.92  134.38  240.22  €2.00  1 16  27  3008.3  -14.58  127.51 

110.00  6 36  0 2380.54  -34.17  50.35  246.23  90.94  7 15  40  1780.5  -33.66  4J.I4 

110.00  03749  3540.81  -6.92  126.86  237,81  56.44  13650  2940.8  -11.29  120.49 

differential  CORRECTIONS  NID-0)URSE  EXECUTION  ACCURACT  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6711  TRA-1.1659  TC3  .7947  0AU  .1537  SCT  2391.7  SCR  712.6  SC3  686.1  ST  ie36.6  SR  477.4  SS  1659.8 

ROE  -.2861  RRA  -.2620  RC3  .4041  FAU  .08164  RRT  .9450  RRT  -.9779  RTF  -.9583  CRT  .974^  CR5  .9898  CST  .9963 

FOE  2.3280  fra  3.2810  FC3-5.4817  BSP  8447  SC6  2495.6  R23  -.1965  R13  -.9636  LSA  2120.9  MSA  116.6  SSA  IJ.8 

BOE  .7295  BRA  1.1951  BC3  .8915  FSP  -2084  SCI  2485.5  SC2  224.3  THA  15.86  ELI  1321.7  £l2  100.8  AlF  20.73 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


launch  cate  dec  18  1968 
heliocentric  conic 

RL  M7.20  LAL  .00  LOt  86.14 

ftp  108.55  LAP  .54  LOP  247.21 

RC  59.985  OL  13.30  CP  14.94 

planetocentric  conic 

C3  12.144  VHL  3.485 

LNCH  TIME 
3 24  24 

22  49  24 

5 5 44 

23  50  45 

6 53  22 
0 23  33 

OIFFERENTIAL  ccwctions 
TOE  -.6064  TRA-1.1068  TC3  .8722 

ROE  -.3053  RRA  -.3341  RC3  .5796 

FOE  2.3458  FRA  3.5393  FC3-6.3927 

BOE  .6789  0RA  1.1562  0C3  1.0473 

LAUNCH  DATE  DEC  18  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .(X)  LOL  86.14 

RP  108.57  LAP  .36  LOP  250.39 

RC  61.981  CL  10.73  CP  18.72 

PLAtCTOCENTRIC  CONIC 
C3  11.428  VHL  3.381  OLA 


Flight  time  M2.00 


arrival  DATE  MAT  9 1969 


VL  27.538  CAL 
VP  37.427  CAP 
7Al  56.63  7AP 


DISTANCE  374.161 

3.70  A7L  88.35  HCA  161.06  SMA  127.02  ECC  .17120  INC  1.6716  VI 

-5.23  A7P  91.58  TAL  161.55  TAP  322.61  RCA  105.27  APO  148.76  V2 

35.71  ETS  340.79  7AE  155.52  ETE  26.80  ?AC  121.72  ETC  154.94  ClP  -32.82 


30.267 

34.917 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


DLA  24 .08 

RAL  23.39 

RAO  6567.5 

VEL  11.556 

PTH  2.02 

VHP  4.463 

OPA  24.63 

RAP  26.83 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

2973.25 

-28.11 

94.48 

244.82 

86.47 

4 13  58 

2373.3 

-28.31 

3874.58 

-10.27 

153.62 

239.77 

63.47 

23  53  58 

3274.6 

-13.75 

2646.56 

-29.87 

70.53 

244,90 

88.74 

5 49  50 

2046.6 

-29.72 

36  76.50 

-8.71 

138.24 

238.94 

61.29 

24  52  T 

5076.5 

-12.48 

2309.83 

-33,S“S 

44.84 

244.78 

94.19 

7 31  51 

1709.8 

-33.00 

3585.99 

-5.22 

129.25 

236.81 

56.17 

1 23  19 

2986.0 

-9.63 

INJ 


2 LONG 
85.82 
146.68 
61  .73 
131  .48 
35.73 
122.93 


6A0  .2700 

FAU  .08967 
8SP  8719 
FSP  -2341 


VL  27.580  CAL 
VP  37.447  GAP 
7AL  56.51  ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2310.0  SCR  881.7  SC3  750.0 
RRT  .9552  RRF  -.9893  RTF  -.9604 
see  2472.6  R23  -.2079  R13  -.9686 
SCI  2460.4  SC2  245.0  THA  20.24 

flight  TIME  144,00 

DISTANCE  360.709 

3.59  ATL  88.69  MCA  164,24  SMA  127.29 
-4.72  ATP  91.26  TAL  161,74  TAP  325.98 
39.99  ETS  338.80  7AE  154.11  ETE  35.55 


ORBIT  determination  ACCURACY 

ST 

1162.7  SR 

533.6 

SS 

1660.9 

CRT 

.9810  CR$ 

.9934 

CST 

.9967 

LSA 

2093.7  MSA 

105,7 

SSA 

n .2 

ELI 

1275.8  EL2 

94.3 

AlF 

24.38 

ARRIVAL 

DATE 

MAV 

11  1969 

ECC  .16813  INC  1.3095  VI  30.267 
RCA  105.89  APO  148.70  V2  34.906 
7AC  119.91  ETC  153.01  ClP  -36.00 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

4 

2 27 

2636.70 

-28.28 

B4.51 

90.00 

22 

17  40 

3985.68 

-6.83 

159.97 

100.00 

5 

38  47 

2526.09 

-29.71 

61.58 

100.00 

23 

24  2 

3771.53 

-5.57 

143.54 

110.00 

7 

18  25 

2214.36 

-33.24 

37.48 

110.00 

0 

4 49 

3656.02 

-2.55 

132.92 

21.60  RAL  24,18  RAO  6567.4  VEL  11.525  PTH  2.0l  VHP  4.292  OPA 

INU  RT  ASC  INJ  ATMTH 


28.07  RAP  25.10  ECC  1 .1881 


243.81 

238.63 

243.74 

237.94 

243.30 

236.07 


91.47 

62.45 

93.45 
60.58 
98.49 
55.90 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 49  43 

2236.7 

-27.78 

75.08 

23  24  6 

3385.7 

-10.46 

153.10 

6 20  53 

1926.1 

-28.92 

52.07 

24  26  53 

3171.5 

-9.45 

136.90 

7 55  19 

1614.4 

-31.71 

28.58 

1 5 45 

3056.0 

-7.01 

126.67 

differential  CORRECTIONS 
TDE  -.5690  TRA-1.1088  TC3 
ROE  -.3453  RRA  -.4566  RC3 
FOE  2.3939  FRA  3.< 

BOE  .6827  0RA  I.] 


MID-COURSE  EXECUTION  ACCURACT 


TC3 

.7191 

BAU 

.1619 

SCT  2306.1  SCR  1145.4 

SG3  819.6 

ST 

1168.0 

SR 

636.4 

SS 

RC3 

,7784 

FAU  .09097 

RRT  .9946  RRF  -.9955 

RTf  -.9538 

CRT 

.9898 

CRS 

.9963 

CST 

FC3-6.8913 

BSP 

7529 

see  2574.9  R23  -.2297  «1 3 -.9697 

LSA 

2161.0 

MSA 

84.3 

SSA 

BC3  1.0597 

FSP 

'2310 

SCI  2556.5  SC2  307.1 

THA  25.77 

ELI 

1327.7 

El2 

79.8 

alf 

ORBIT  determination  ACCURACY 

1705.2 
.9982 
12.8 
28.45 


launch  CATE  DEC  18  1968 


HELIOCENTRIC  CCNIC 


RL 

147 

.20 

LAL 

.00 

LOL 

86. 

14 

VL 

27.617 

gal 

RP 

108 

.60 

LAP 

.17 

LOP 

253. 

.57 

VP 

37.464 

GAP 

RC 

64  .032 

GL 

6.49 

GP 

24. 

.19 

TAt 

56.31 

TAP 

flight  time  146.00 
distance  367.227 

3.49  A7L  89.23  HCA  167.42  SMA  127.54 
-4.22  ATP  90.75  TAl  161.91  TAP  329.53 
45.15  ETS  336.18  7A£  151.21  ETE  46.03 


arrival  cate  mat  13  1969 


ECC  .16541  Inc  .7709  Vl  30.267 
RCA  106.45  APO  148.64  V2  34.894 
7AC  116.96  ETC  150.66  ClP  -39.37 


Planetocentric  conic 
C3  10.757  VHL  3,280  OlA 


17,57  RAL  25.60  RAO  6567.4 


LNCH  ATMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

4 53 

7 

2657.27 

-27.28 

71  .49 

90.00 

21  38 

17 

4140.20 

-1 .89 

168.65 

100.00 

6 24 

42 

2361 .94 

-28.43 

49.56 

100.00 

22  49 

23 

3910.76 

-.87 

151.21 

no. DO 

7 55 

25 

Z078.10 

-31 ,40 

27.28 

no. DO 

23  35 

9 

3767.37 

1.70 

138.73 

VEL  11.495  PTH  2.00  VHP  4.197  CPA 
INJ  RT  ASC  INJ  ATMTH 


32.94  RAP  22.20  ECC  1.1770 


242.74 
238.07 
242.54 
237.51 
241 .81 
235.90 


97.91 

61.74 

99.64 

60.12 

104.26 

55.85 


INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

iNJ  2 LONG 

5 37  24 

2057.3 

-25.90 

63.09 

22  47  17 

3540.2 

-5.66 

161 .99 

7 4 4 

1761  .9 

-26.81 

41  .14 

23  54  34 

3310.8 

-4.84 

144  .67 

8 30  3 

1478.1 

-29.13 

18.82 

24  37  57 

3167.4 

-2.79 

132.52 

differential  CORRECTIONS 
TOE  -.4806  TRA-1.0347  TC3  .8040 
RCE  -.3621  RRA  -.6162  RC3  1 .1617 
FOE  2.0709  FRA  4.1384  FC3-7.8267 
BOE  .6017  BRA  1 .2043  0C3  1 .4128 

LAUNCH  CATE  DEC  18  1968 

heliocentric  conic 


6AU  .2032 
FAU  .09725 
6SP  8399 
FSP  -2558 


RL 

147.20 

LAL 

.00 

LOL 

86.14 

VL 

27.649  CAL 

RP 

108.64 

LAP 

-.02 

LOP  256.74 

VP 

37.477  CAP 

RC 

66.131 

GL 

-1.07 

GP 

32.53 

TAL 

56.28  TAP 

Planetocentric  conic 
C3  10.281  VHL  3.206  OLA 
LNCH  TIME 
6 7 18 


LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
UO.OO 
110.00 


10.42 
L-I  TINE 
2396.89 
4382.24 
21 17.84 
4136.53 
1867,48 
5959.65 


20  4/  36 

7 33  50 

22  0 45 

8 53  50 
22  57  15 

differential  corrections 
TOC  -.3802  TRA  -.9870  TC3  .7604 
ROE  -.3529  RRA  -.8922  RC3  1 .6890 
FOE  1.4784  FRA  4.2093  FC3-7.9251 
BOE  .5187  BRA  1.3305  BC3  1 .8523 


RAL  28.17 
INJ  LAT 
-23.53 
5.89 
-24,46 
6.74 
-26.92 
8.98 

BAU  .2546 
FAU  .09409 
BSP  9138 
FSP  -2518 


MID-COURSE  EXECUTICN  ACCURACY 
SCT  2139.6  SCR  1501.9  SG3  850.7 
RRT  .9565  RRT  -.9983  RTf  -.9552 
see  2614. 1 R23  -.1970  Rl3  -.9787 
SCI  2588.9  SC2  362.0  THA  34.65 

flight  TI>C  148.00 

DISTANCE  393.723 

3.40  ATL  90.12  HCA  170.60  SMA  127.76 
-3.74  ATP  89.88  TAL  162.06  TAP  332.66 
51.79  ETS  332.76  TA£  145.30  ETE  57.33 


RAO  6S67.4  VEL  11.475  PTH  1.99  VHP  4.267 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


ORBIT  determination  ACCURaCV 


53.37 
182. IB 

32.54 
163.65 

12.54 
14B.B6 


242.13 

239.16 

241.82 

238.70 

240.84 

237.33 


106.22 
62.25 
107.74 
60.81 
111 .91 
56.88 


6 

21 

8 

23 
9 

24 


47  15 
57  38 
9 7 
9 42 
24  57 
3 14 


RIO-COURSE  E«CUTION  ACCURACY 
SCT  1978.6  SCR  2049.0  SC3  825.5 
RRT  ,9529  RRF  -.9995  RTF  -.9515 
see  2848.4  R23  -.1510  R13  -.9880 
SCI  2814.7  SC2  436.7  THA  46.05 


ST 

1014.3 

SR 

7i7.9 

SS 

1550.7 

CRT 

.9945 

CRS 

.9976 

CST 

.9992 

LSA 

1986.2 

MSA 

61  .5 

SSA 

14.4 

Eli 

1241.1 

El2 

61  .5 

alf 

35.24 

ARRIVAL 

CATE 

MAV 

15  1969 

ECC 

.16302 

INC 

.1233 

Vl 

30.267 

RCA 

106.93 

APO 

148.59 

V2 

34.883 

TAC 

112.15 

ETC 

147.84 

ClP 

-42.01 

OPA 

40.24 

RAP 

17.14 

ECC 

1.1692 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1796.9 

- 

21 .09 

45.55 

3782.2 

2.13 

175.52 

1517.8 

- 

21.81 

24.75 

3536.5 

2.00 

157.00 

1267.5 

23.71 

4.05 

3359.7 

4.55 

142.57 

ORBIT  determination  ACCURACT 

ST 

866.6 

SR 

796.9 

SS 

1291 .1 

CRT 

.9996 

CRS 

.9903 

CST 

.9906 

LSA 

1746.6 

MSA 

46.7 

SSA 

15.6 

ELI 

1177.3 

El2 

15.9 

alf 

42.60 

619 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  ■ 


UAUNCH  OATC  Die  10  1960  rUOHT  TIIC  150.00  ARRIVAL  DATE  MAY  17  1969 

HELiaENTRIC  CONK  distance  400.193 

RL  147. ^0  LAL  .00  LOL  06.14  VL  27.677  CAL  3.33  AZt  91 .92  HCA  173.77  SNA  127.96  ECC  .16096  INC  1.9100  VI  30.267 

RP  100.67  LAP  -.21  LOP  259.91  VP  37.400  CAP  -3.27  A2P  00.09  TAL  162.10  TAP  335.94  RCA  107.36  APO  140.55  V2  34,073 

RC  60.274  CL  -16.25  CP  45.90  ZAl  50.11  ZAP  61.04  ETS  520.94  ZAE  153.74  ETE  67.47  ZAC  104.14  ETC  144.76  CLP  -45.84 

PlANETOCENTRIC  CONIC 


C3  10.940 

VHL 

3.300 

OLA  -3.93 

RAL  33.14 

RAO  6567. 

.4  VEL  11.503  PTH  2.00 

VHP 

4.005 

OPA 

51  .65 

RAP 

6.82 

ECC 

1 .1800 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  L0N6  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

90.00 

0 

16  0 

1950.11 

-12.63 

25.06 

245.05 

115.55 

0 

40 

30 

1350.1 

-9.09 

10.97 

90.00 

19 

15  35 

4046.24 

19.27 

209.65 

240.20 

00.04 

20 

36 

21 

4246.2 

16.22 

202 . 30 

! 

100.00 

9 

35  30 

1701  .65 

-13.47 

6.50 

244.63 

116.94 

10 

3 

52 

1101  .7 

-9.75 

359 .76 

IDO .00 

20 

30  46 

4577.93 

20.13 

109.55 

245.09 

07.42 

21 

55 

4 

3977.9 

16.90 

182 .25 

110.00 

iO 

39  32 

1501 .22 

-15.60 

350.10 

243.37 

120.77 

11 

4 

33 

901  .2 

- 

11  .49 

343.51 

110.00 

21 

51  14 

4351  .13 

22.43 

17]  .21 

244.70 

03.50 

23 

3 

45 

3751  .1 

10.69 

164 .07 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.2771 

TRA 

BAU  .3330 

1704.9  SCR  2050.1  503 

6«.Z 

ST 

694.6 

SR 

014.6 

5S 

091  .9 

1 

ROE  -.2003 

RRA- 

1.3995 

RC5  2.2021 

fAU  .07425 

RRT 

.9447  RRf 

-.9999  RTF  - 

.9437 

CRT 

.9537 

CR3 

.9909 

CST 

.9368 

1 

FOE  .4974 

FRA 

3.7715 

FC3-5.B797 

BSP  10059 

see 

3307.9  R23 

-.0940  tn 3 - 

.9955 

LSA 

1379.0 

MSA 

199.4 

SSA 

2.5 

1 

BOE  .3467 

BRA 

1 .6990 

BC3  2.2023 

FSP  -2044 

SOI 

3330.3  SG2 

502.1  THA 

50.05 

Eli 

1050.4 

EL2 

160.0 

ALF 

49-76 

1 

LAUNCH  DATE  DEC  10  1960 

Flight  time 

152.00 

ARRI VAL 

DATE 

MAY 

19  1969 

1 

heliocentric  conk  distance  406.620 


RL  147.20 

LAL 

.00 

LOL  86.14 

VL  27.702 

GAL  3.20 

AZL  97.38 

HCA  176.92 

SMA 

120.12 

ECC 

.15923 

INC 

7.3771 

VI 

30.26  7 

: 

RP  100.70 

LAP 

-.40 

LOP  263.09 

VP  37.497 

GAP  -2.02 

AZP  02.63 

TAl  162.24 

TAP 

339.16 

RCA 

107.72 

APO 

140.53 

V2 

34.86? 

RC  70.456 

CL 

-46,92 

GP  60.14 

ZAL  69.25 

ZAP  74.39 

ETS  522.50 

ZAE  112.50 

ETE 

72.04 

ZAC 

91 .30 

ETC 

140.09 

CLP  -43.70 

= 

PLANETOCENTRIC  CONIC 

i 

C3  23.635 

VHL 

4.062 

OLA  -33.03 

RAL  43,67 

RAO  6560.0 

VEL  12.042 

PTH  2.15 

VHP 

7.510 

OPA 

67,93 

RAP 

335.00 

ECC  1 .3090 

1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

XNJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

IN. 

I TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

= 

72.24 

12 

11  59 

1560.41 

21  .54 

.40 

276.20 

115.67 

12 

34  45 

766.4 

24.01 

352  .87 

107.76 

16 

43  35 

5707.01 

21  .55 

273.05 

276.20 

115.66 

10 

20  2 

5107.0 

24  .02 

266 . 32 

72.24 

12 

11  59 

1300.41 

21  .54 

.40 

276.20 

115.67 

12 

54  45 

766.4 

24  .01 

352 .07 

107.76 

16 

43  35 

5707.01 

21  .55 

273.05 

276.20 

115.66 

10 

20  2 

5107.0 

24  .02 

266 . 32 

= 

110.00 

15 

50  10 

002.00 

15.46 

305.17 

272.03 

120.00 

16 

1 22 

62.9 

19.43 

290 .31 

_ 

MO.OO 

10 

4 27 

55W.50 

27.90 

257.60 

279.27 

110.61 

19 

36  45 

4930.6 

30.44 

249.33 

OIPFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  -.2642  TRA-1.163a  TC3  .2201  8AU  .3005  SCT  1679.0  SCR  3709.2  SC3  302.0  ST  501.3  SR  1169.6  55  695.0 

ROE  .3967  RRA-2.9400  RC3  1.2096  FAU  .02943  RRT  .9351  RRF  -.9999  RTF  -.9400  CRT  .5997  CR5  .9995  CST  .5052 

FOE  -.3369  FRA  2.3949  PC3-1  .0700  BSP  13261  SOB  4J44.5  R23  -.0422  R13  -.9991  L5A  1404.7  MSA  464.3  55A  ,4 

eOE  .4766  BRA  2.7946  BC3  1.2299  FSP  -977  SCI  4JO0.O  SC2  540.9  THA  67.06  ELI  1222.0  EL2  462.0  ALF  71.77 


LAUNCH  DATE  DEC  10  I960  FlICHT  TIME  154.00  ARRIVAL  DATE  MAY  21  i960 

HELIOCENTRIC  CONIC  DISTANCE  413.632 

RL  147.20  LAL  .00  LOL  06.14  VL  27.723  CAL  3.12  AZL  10.02  HCA  100.59  SNA  120.27  ECC  .15711  INC79.1627  VI  30.267 

RP  108.73  LAP  -.50  LOP  266.25  VP  37.504  CAP  -2.23  AZP  169.10  TAl  162.03  TAP  345.42  RCA  108.12  APO  140.42  V2  54.653 

RC  72.672  CL  47.27  CP  -54.70  ZAl  07.44  ZAP  07.90  ETS  176.45  ZAE  56.57  £TE  58.66  ZAC  103.15  ETC  5.54  CLP  66.37 

PLANETOCENTRIC  CONIC  

C31370.101  VHL  37.015  OlA  4Z.T4  RAL  356.63  RAO  6573.1  VEl  30.610  PTH  3.55  VHP  44.518  OPA  -43.03  RAP  147,07  ECC23.5484 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  time 

PO 

CST  TIM 

TNJ 

2 LAT 

INJ 

2 LONG 

57. JO 

10  24  3 

4001.59 

.85 

223.74 

247.57 

47.67 

19  4f  25 

4281  .6 

-4.54 

210  .23 

1 

122.90 

I 36  40  . 

3553.22 

.56 

121 .01 

247.56 

47.67 

2 35 

53 

2953.2 

-4.52 

116.30 

57.10 

10  24  3 

4001  .59 

.05 

223.74 

247.57 

47,67 

19  45 

25 

4201  .6 

-4,54 

210  .23 

122.90 

1 36  40 

3553.22 

.86 

121.81 

247.56 

47.67 

2 35 

53 

2953.2 

-4.52 

116.30 

57.10 

10  24  3 

4001 .59 

.05 

223.74 

247.57 

47.67 

19  45 

25 

4281  .6 

-4.54 

210.23 

_ 

122.90 

1 36  40 

3553.22 

.06 

121 .01 

247.56 

47.67 

2 35 

53 

2955.2 

-4,52 

1 !€ .30 

- 

DIFFERENTIAL 

. CORRECTIONS 

MID- 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-7. 0705 

TRA  2.5074 

TC3  -.1305 

BAU 

5.3781 

SC  T 

1557.4  SCR 

3536.4  SG3 

60.7 

ST 

1106.0 

SR 

2949.4 

SS 

2536.4 

RO-19.0483 

RRA  -.7067 

RC3  -.2630 

FAU- 

.09505 

RRT 

.9130  RRf 

-.9990  RTF  - 

.9207 

CRT 

.9060 

CRS 

1 .0000 

CST 

.9078 

FOE  4.2591 

FRA  .0939 

FC3  .0601 

esp 

4805 

see 

3064.1  R25 

-.0442  R13  - 

.9990 

LSA 

4040.9 

MSA 

170.1 

SSA 

.6 

8OE2O.3102 

BRA  2.6022 

0C3  .2936 

FSP 

-92 

SGI 

3019.1  SG2 

500 . 3 THA  ( 

57.53 

ELI 

3145  .0 

EL2 

160.0 

alf 

69.62 

LAUNCH  DATE  OEC  10  I960 

Flight  time 

156.00 

ARRIVAL 

DATE 

HAY 

23  1969 

HELIOCENTRIC 

CONIC 

distance  419 

.591 

RL  147.20  LAL  .00  LOL  06.14  VL  27.740  CAL  3.10  AZL  76.05  HCA  153.37  SNA  120.39  ECC  .15640  1NC13.1517  VI  30.26  7 

RP  100.76  LAP  -.77  LOP  269.42  VP  37.500  CAP  -1.9]  AZP  103.13  TAL  162.43  TAP  345.00  RCA  108.31  APO  140.47  V2  34.644 

RC  74.919  CL  59.60  CP  -60.47  ZAL  76.74  ZAP  70,19  ETS  39.49  ZAE  109.11  ETE  292.47  ZAC  116.57  ETC  210.76  CLP  -56,11 

PLANETOCENTRIC  CONIC 

C5  53.307  VHL  7.307  OLA  60.50  RAL  340.91  RAO  6560.9  VEL  13.219  PTH  2.41  VHP  6.875  OPA  -51.27  RAP  66.18  ECC  1 .8786 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

34.01 

17 

27  20 

4617,53 

-24.51 

227.46 

235.90 

32.77 

10  44 

17 

4017.5 

-31 .15 

222.83 

145.99 

3 

7 34 

2943.94 

-24.50 

09.97 

235.96 

32.76 

3 56 

30 

2343.9 

-31 .14 

05 .33 

34  .01 

17 

27  20 

4617.55 

-24 .51 

227,46 

235.90 

32.77 

10  44 

17 

4017.5 

-31  .15 

222 .03 

145.99 

3 

7 34 

2943.94 

-24.50 

89,97 

235.96 

32.76 

3 56 

30 

2343.9 

-31  .14 

85.33 

34  .01 

17 

27  20 

4617.53 

-24.51 

227.46 

235.98 

32.77 

10  44 

17 

401  7.5 

-31  .15 

222 .03 

145.99 

3 

7 34 

2943.94 

-24.50 

89.97 

235.96 

32.76 

3 56 

30 

2343.9 

-31  .14 

05.33 

)IFFERENTIAL 

. CORRECTIONS 

MIO- 

■COURSE  ECCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE-1 .0065 

TRA 

-.3065 

TC3  .0496 

BAU  .2614 

SGT 

1603.9  5GR 

4049.0  SG3 

34  7.9 

ST  1490.0 

SR  4014.0 

SS  2367.0 

ROE  5.1190 

RRA 

-.0206 

RC3  -.3620 

FAU  .02349 

RRT 

-.9172  RRf 

.9907  RTF  - 

.9353 

CRT  -.9920 

CRS  -.9999 

CST  .9930 

FOE  5.0010  - 

-FRA 

.1001 

FC3  -.3009 

BSP  13375 

SGB 

4S55.0  R23 

-.0031  R13 

.9999 

LSA  4890.1 

MSA  1 76 . 7 

SSA  1 .2 

BOE  5.4564 

BRA 

.3070 

BC3  .3662 

FSP  -1112 

SGI 

4314.3  SG2 

599.9  THA  110.37 

ELJ  4279.0 

EL2  176.7 

alf  110.26 

620 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  18  1968  FUOHT  TIME  156.00  ARRIVAL  CATE  MAY  25  1969 

HELIOCENTRIC  COMIC  DISTANCE  42S.958 

RL  147.20  LAL  .00  LOL  86 . 1 4 VL  27.755  CAL  3.16  AZL  81.62  MCA  186.51  SNA  128.49  ECC  .15548  INC  8.3802  VI  50.267 

RP  108.78  LAP  -.95  LOR  272.59  VP  57.511  CAP  -1.49  AZP  98.33  TAL  162.39  TAP  348.91  RCA  108.51  APO  U8. 47  V2  54.835 

RC  77.194  OL  50.75  CP  -50.24  ZAl  7J.34  ZAP  74.92  ETS  22.53  ZAE  1Z8 .02  ETE  281.35  ZAC  120-69  ETC  199.08  CLP  -65.99 

planetocentric  conic 


C3  27.ZZ1 

VHL  5.217 

OLA  55.35 

RAL  355.00 

RAO  6568.1 

VEL  12.190 

PTH  2.19 

VHP 

4, 

.308 

DPA  -37.75 

RAP  40.24 

ECC 

1 .4400 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  AK 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

40.23 

18  40  16 

4416.19 

-31 .91 

213.64 

239.60 

42.05 

19 

53 

52 

3816.2 

-37.60 

207.30 

139.77 

3 47  40 

2806.93 

-31  .90 

84.11 

239.58 

42.05 

4 

34 

27 

2206.9 

-37.66 

77.77 

40.23 

10  40  16 

4416.19 

-31 .91 

213.64 

239.60 

42.05 

19 

53 

52 

3816.2 

-37.60 

207.30 

139.77 

3 47  40 

2806.93 

-31  .90 

84.11 

239.58 

42.05 

4 

34 

27 

2206.9 

-37.66 

77.77 

40.23 

10  40  16 

4416.19 

-31 .91 

213.64 

239.60 

42.05 

19 

53 

52 

3016.2 

-37.60 

207.30 

139.77 

3 47  40 

2806.93 

-3) .90 

04.11 

239.58 

42.05 

4 

34 

27 

2206.9 

-37.66 

77.77 

differential  CORRECTIONS 

MID-COURSE  EICCUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.4177 

TRA  -.3972 

TC3  -.0)09 

BAU  .3250 

SCT  093.8  SCR  3601.8  SC3  811.1 

ST  513.2 

SR  3364.9 

SS 

3210.9 

ROE  3.0535 

RRA  .4801 

RC3  -.8929 

FAU  .07754 

RRT  - 

.6954  RRF 

.9993  RTF  - 

.7157 

CRT  -.9270 

Ci^S  -.9999 

CST 

.9321 

FOE  7.0393 

FRA  1 .4079 

FC3-2.4661 

BSP  11610 

see  3711 .0  R23  - 

.0019  R13 

.9997 

LSA  4680.9 

MSA  109.0 

SSA 

2.2 

BOE  3.0820 

BRA  .6231 

BC3  .8930 

FSP  -2592 

SCI  3656.7  SC2  < 

632.7  THA  100.10 

ELI  3398.5 

EL2  109.6 

alf 

90.00 

LAUNCH  DATE  DEC  18  1968 

FLIGHT  TIME  160.00 

ARRIVAL  date 

MAY 

27  1969 

HELIOCENTRIC  CONIC 

DISTANCE  432. 

321 

RL  147.20 

LAL  .00 

LOL  86.14 

VL  27.766 

CAL  3.16 

AZL  03.20 

HCA  189.68 

SNA 

128.57 

ECC  .15479 

INC  6.7148 

V) 

30.267 

RP  100.81 

LAP  -J.J3 

LOP  275.75 

VP  37.512 

CAP  -1 .07 

AZP  96.62 

TAL  162.33 

TAP 

352.00 

RCA  106.67 

APO  148,47 

vz 

34.027 

RC  79.493 

CL  45.36 

CP  -39.18 

ZAl  60.53 

ZAP  76.30 

ETS  14.21 

ZAE  139.57 

ETE 

275.23 

ZAC  120.66 

ETC  189.34 

CLP 

-72.21 

planetocentric  CONIC 

C3  20.757 

VHL  4 . 556 

OLA  51 .45 

RAL  1 .30 

RAO  6567.8 

VEL  11.922 

PTH  2.12 

VHP 

3. 

,539 

OPA  -29.03 

RAP  39.67 

ECC 

1 .3416 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

45.06 

J9  19  35 

4318.69 

-33.24 

204.50 

239.91 

48.17 

20 

31 

34 

3718.7 

-38.35 

197.32 

134.94 

3 58  35 

2771  .66 

-33.23 

81.84 

239.90 

40.16 

4 

44 

47 

2171  .9 

-38.34 

74  .66 

45.06 

19  19  35 

4318.69 

-33.24 

204.50 

239.91 

48.17 

20 

31 

34 

3718.7 

-38.35 

197.32 

134.94 

3 58  35 

2771 .06 

-33.23 

81.04 

239.90 

48.16 

4 

44 

47 

2171  .9 

-38.34 

74  .66 

45.06 

19  19  35 

4318.69 

-33.24 

204.50 

239.91 

48.17 

20 

31 

34 

5718.7 

-38.35 

197.32 

134.94 

3 58  55 

2771 .86 

-33.23 

81.84 

259.90 

40.16 

4 

44 

47 

2171  ,9 

-38.34 

74  .66 

differential  CORRECTIONS  MIO-COURSC  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .0278  TRA  -.3016  TC3  -.1812  BAU  .2952  SCT  652.0  SCR  3065.5  SC3  1160.6  ST  166.1  SR  2706.7  SS  3611.0 

ROE  2.1352  RRA  .5595  RC3-1 .0462  FAU  .11669  RRT  -.2251  RRF  .9992  RTF  -.2492  CRT  .0636  CRS  -.9999  CST  -.0509 

FOE  9.3009  FRA  2.6904  FC3-4.9566  BSP  9675  SC6  3150.0  R25  .0152  R13  .9994  LSA  4512.7  MSA  IB7.9  S5A  2.7 

BOE  2. 1 354  BRA  .6357  BC3  1.0637  F5P  -374  5 501  3069.0  SC2  615.0  TMA  92.77  EU  2706.7  EU2  1B5.7  AtF  89.75 


LAUNCH  DATE  DEC  18  1968  FlICMT  TIME  162-00  ARRIVAL  DATE  HAY  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  438.668 


RL  147.20 

LAL 

.00 

LOL  06.14 

VL  27.775 

CAL  3.16 

AZL  84.13 

MCA 

192.84 

SMA 

128.63 

ECC  .15433 

INC  5.8653 

VI 

30.2  6 7 

RP  100.03 

LAP 

-1  .30 

LOP  270.92 

VP  37,512 

CAP  -.66 

AZP  95.72 

TAL 

162.22 

TAP 

353.06 

RCA  108.70 

APO  140.48 

V2 

34.020 

RC  01.013 

CL 

41  .91 

CP  -31.97 

ZAL  66.80 

ZAP  79.93 

ETS  8.70 

ZAE 

146.96 

ETE 

267.58 

ZAC  118.92 

ETC  103.13 

CLP 

-70.10 

planetocentric  conic 

C3  10.003 

VHL 

4.243 

DLA  40.79 

RAL  4 .07 

RAO  6567.7 

VEL  11.806 

PTH 

2.09 

VHP 

3.194 

DPA  -23.56 

RAP  33.87 

ECC 

1 .2963 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ 

1 AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

40.45  , 

19 

44  24 

4259.31 

-33.25 

198.46 

239.84 

51  .98 

20 

55  24 

3659.3 

-37.93 

190.09 

131  .55 

4 

1 30 

2763.91 

-33.24 

81 .04 

239.83 

51  .97 

4 

47  42 

2163.9 

-37.92 

73.47 

40.45 

19 

44  24 

4259.31 

-33.25 

198.46 

239.84 

51.98 

20 

55  24 

3659.3 

-37.93 

190.89 

131  .55 

4 

1 38 

2763.91 

-33.24 

0i  .04 

239.83 

51 .97 

4 

47  42 

2163.9 

-37.92 

73.47 

40.45 

19 

44  24 

4259.31 

-33.25 

188.46 

239.84 

51.90 

20 

55  24 

3659.3 

-37.93 

190.89 

131  .55 

4 

1 38 

2763.91 

-33.24 

01  .04 

239.83 

51.97 

4 

47  42 

2163.9 

-57.92^ 

73.4  7 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  .326)  TRA  -.1844  TC3  -.41)8  BAU  .27)1  SOT  677.4  SCR  2650 .0  SC3  1434.3  ST  454.9  SR  2233.6  55  3775.3 

ROE  1.6352  RRA  .5454  RC3-1 .0483  FAU  .14761  RRT  .4852  RRF  .9968  RTF  .4610  CRT  .9200  CRS  -.9999  CST  -.9136 

FOE  9.9892  FRA  3.6942  FC3-7.0986  BSP  8213  SCB  2715.8  R23  .0557  RI3  .9977  LSA  4406.2  MSA  185.0  5SA  3.3 

BOE  1.6674  BRA  .5757  BC3  1.1263  FSP  -4563  SCI  2651  .3  SC2  566.3  THA  62.54  ELI  2272.7  EL2  175.2  AlF  79.32 

LAUNCH  DATE  DEC  18  1968  FLICNT  TI>C  164.00  ARRIVAL  DATE  MAY  31  1969 

heliocentric  CONIC  DISTANCE  444.995 

RL  147.20  LAL  .00  LOL  86.14  VL  27,781  GAL  3.18  AZL  64.65  IKA  196.00  SNA  126.67  ECC  .15409  INC  5.3476  VI  30.26  7 

RP  106-85  LAP  -1.47  LOP  282.06  VP  37,510  CAP  -.26  AZP  95.14  TAL  162.07  TAP  356-07  RCA  108.85  APO  148.50  V2  34.813 

RC  84.153  CL  39.49  OP  -26.90  ZAL  65.57  ZAP  84,60  ETS  4,61  ZAE  151.59  ETE  257.66  ZAC  116-46  ETC  178.90  ClP  -83.94 

PLANETOCENTRIC  CONIC 

C3  16.526  VHL  4.065  OLA  46.90  RAL  7.18  RAO  6567,7  V£L  11.744  PTH  2.07  VHP  5.013  OPA  -20.01  RAP  29.23  ECC  1 .2720 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  R^ASC  INJ  AZMTH 

t INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

50.91 

20 

2 6 

421B.56 

-32.95 

194 .22 

239.87 

54.51 

21  12 

25 

3618.6 

-37.33 

106.45 

129.09 

4 

2 22 

2765.10 

-32.93 

80.08 

239.86 

54.49 

4 48 

27 

2165.1 

-37.3) 

73.10 

50.91 

20 

2 6 

4210.56 

-32,95 

194.22 

239.87 

54.51 

21  12 

25 

3618.6 

-37.33 

106.45 

129.09 

4 

2 22 

2765.10 

-32.93 

80.88 

239.86 

54.49. 

4 48 

27 

2165.1 

-37.31 

73 .10 

50.91 

20 

2 6 

4218.56 

-32.95 

194.22 

239.87 

54.51 

21  12 

25 

3618.6 

-37.33 

106.45 

129.09 

4 

2 22 

2765.10 

-32.93 

80.88 

239.86 

54.49 

4 48 

27 

2165.1 

-37.31 

73 .10 

differential  corrections 

MIO- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  .5791 

TRA 

-.0537 

TC3  -.6781 

BAU  .2648 

SCT 

991.2  SCR 

2279.1  SC3  1598.7 

ST  017.1 

SR  1085.0 

SS 

3023.1 

ROE  1 .3193 

RRA 

.5063 

RC3  -.9084 

FAU  .167)1 

RRT 

.8168  RRF 

.9982  RTF 

.8008 

CRT  .9785 

CRS  -.9990 

CST 

-.9740 

F0E10.2359 

FRA 

4.4327 

FC3-6.75Sa 

BSP  7291 

see 

2485.3  R25 

.1079  R13 

.9927 

LSA  4336.6 

MSA  102.3 

SSA 

3.9 

BOE  1 .4408 

BRA 

.5092 

BC3  1.1987 

FSP  -5135 

SCI 

2426.5  SC2 

537.0  THA 

69.39 

ELI  2049.3 

ELZ  155.0 

alf 

66.00 

621 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  CEC  18  1968  FlI&HT  TIME  166.00  ARRIVAL  CA T£  JUN  2 1969 

HELIOCENTRIC  CONIC  C I STANCE  45 J . 30? 

Rt  147. ?0  LAL  .00  LOL  86.14  VU  ?7.785  CAL  3,?J  A7L  85.00  NCA  199.17  SHA  I?8.70  ECC  .15407  INC  4.9973  VI  30.?67 

RP  208.87  lap  -1.64  LOP  ?85.?4  VP  37.507  CAP  .14  A7P  94.7?  TAL  161.87  TAP  1.04  RCA  108.87  APO  148.53  V?  34.807 

RC  86.508  Gl  37.67  CP  -?3.10  7Al  64.58  7AP  89.75  ETS  1.95  7AE  154.06  ETE  ?45.96  7AC  113.81  ETC  175.88  ClP  -89.73 

PlanETOCENTRIC  conic 

C3  15.641  VHL  3.955  CLA  45.49  RAl  8.9?  RAC  6567.6  VEL  11.706  PTh  ?.06  VHP  2.9l7  OPA  -|7.6J  RAP  ?5.?3  ECC  1 .2574 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  AZMTh 

1 INJ  TIME 

PC 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

52.78 

20  15  49 

4188.78 

-32.56 

191 .10 

240.06 

56.27 

21  25 

38 

3588.8 

-36.73 

185.22 

127.22 

4 2 33 

2769.82 

-32.55 

01  .01 

240.05 

56.26 

4 48 

43 

2169.8 

-36.72 

73.12 

1 

52.78 

20  15  49 

4188.78 

-32.56 

191.10 

240.06 

56.27 

21  25 

38 

3588.8 

-36,73 

183.22 

f 

127.22 

4 2 33 

2769.82 

-32.55 

81.01 

240.05 

56.26 

4 48 

43 

2169.8 

-36.72 

73.12 

52.78 

20  15  49 

4188.78 

-32.56 

191.10 

240 .06 

56.27 

21  25 

38 

3588.8 

-36.73 

183.22 

1 

127.22 

4 2 33 

2769.82 

-32.55 

81 .01 

240.05 

56.26 

4 48 

43 

2169.8 

-36.72 

73.12 

i 

differential 

. CORRECTIONS 

MID* 

-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  .8089 

TRA  .0849 

TC3  -.9681 

BAU  .2766 

SCT 

U10.8  SCR 

1986.7  SC3  1693.9 

ST 

1173.3 

SR  1616.7 

SS 

3800 . 7 

i 

ROE  1 .0982 

RRA  .4608 

RC3  -.9016 

FAU  .17923 

RRT 

.9)97  RRF 

.9971  RTF 

.9078 

CRT 

.9912 

CRS  -.9996 

CST 

-.987? 

- 

fcti0,i9\2 

FRA  4.9531 

FC3-9.9207 

BSP  6935 

5C6 

2436.7  R23 

.1544  R13 

.9853 

LSA 

4289.9 

MSA  1 80 . 1 

SSA 

4.6 

BOE  1 . 3640 

BRA  .4686 

BC3  1,3229 

FSP  -5511 

SCI 

2392.9  SC2 

460.0  THA 

55.39 

ELI 

1993.6 

EL2  126.1 

ALF 

54.11 

= 

LAUNCH  DATE  DEC  18  1968 

flight  time 

8 

i 

ARRIVAL  DATE 

JUN 

4 1969 

i 

HELIOCENTRIC  CCWIC  CIST^E  457.590 


Rl  147.20 

LAL 

,00 

LOL  86.14 

VL  27.787 

CAL  3.26 

A7L  85.26 

HCA 

202.33 

SHA 

128.71 

ECC  .15427 

INC  4.7433 

VJ 

30.267 

B 

RP  WB,S9 

LAP 

-1 .80 

LOP  288.41 

VP  37.503 

CAP  .53 

AZP  94.39 

TAL 

161  .63 

TAP 

3.96 

RCA  108.85 

APO  148.57 

V2 

34.802 

1 

RC  88.877 

gl 

36.21 

CP  -20.11 

ZAL  65.72 

ZAP  95.09 

ETS  359.79 

ZAE 

154.73 

ETE 

233.84 

ZAC  111  .12 

ETC  173.66 

CLP 

-95.42 

1 

PLANETOCENTRIC  CONIC 

C3  1 5 .082 

VHL 

3.884 

OLA  44 .40 

RAL  10.37 

RAO  6567.6 

VEL  11.682 

PTH 

2.05 

WP 

2.875 

OPA  -15,92 

RAP  21.68 

ECC 

1 .2482 

I 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

54.25 

20 

27  13 

4165.91 

-32.17 

188.70 

240.42 

57.57 

21 

36  39 

3565.9 

-36,19 

180.75 

- 

125.75 

4 

2 42 

2776.31 

-32.16 

81.30 

240.41 

57.56 

4 

48  58 

2176.3 

-36.17 

73.35 

m 

54.25 

20 

27  13 

4165.91 

-32.17 

188.70 

240.42 

57.57 

21 

36  39 

3565.9 

-36.19 

180.75 

i 

125.75 

4 

2 42 

2776.31 

-32.16 

81.30 

240.41 

57.56 

4 

48  58 

21 76.3 

-36.17 

73.35 

54.25 

20 

27  13 

4165.91 

-32.17 

188.70 

240.42 

57.57 

21 

36  39 

3565.9 

-36.19 

180 .75 

= 

125.75 

4 

2 42 

2776.31 

-32.16 

81.30 

240.41 

57.56 

4 

48  58 

2176.3 

'56.17 

73.35 

- 

DIFFERENTIAL  CORRECTIONS  MIO^COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINATIOI  ACCURACY 

TOE  1.0209  TRA  .2282  TC3-J .2691  8AU  .3027  SCT  1860.7  SCR  1736.2  SC3  J733.6  ST  1513.1  SR  1399.8  SS  3731.3 


ROE 

.9326 

RRA 

.4)46 

RC3 

-.8022 

FAU 

.18522 

RRT  .9565  RRF 

.9954  RTF 

.9474 

CRT 

.9958  CRS  -.9994 

CST 

'.9920 

FOE 

9.9360 

FRA 

5.2946 

FC- 

10.6324 

BSP 

7126 

see  2544.9  R23 

.1729  R13 

.9804 

LSA 

4259.1  MSA  178.7 

S$A 

5,3 

BOE 

1 .3827 

BRA 

.4733 

6C3 

1 .5014 

FSP 

-5710 

SCI  2517.2  SC2 

374.5  THA 

42.93 

ELI 

2059.1  EL2  93.6 

AlF 

42.76 

LAUNCH 

DATE 

DEC 

18  1968 

Flight  time 

170.00 

arrival  cate 

JUN 

6 1969 

HELIOCENTRIC  CONIC  distance  463.857 

Rl  147.20  LAL  .00  LOL  86  - U VL  27.786  CAL  3.32  A7L  85.45  HCA  205.49  SNA  128.71  ECC  .15466  INC  4.5496  VI  30.267 

RP  108.90  LAP  -1.96  LOP  291.57  VP  37.499  CAP  .91  A7P  94.11  TAL  161,34  TAP  6.84  RCA  108.80  APO  148.61  V?  34.797 

RC  91 .256  CL  34.98  CP  -17.68  ?AL  62.91  7AP  100.41  ETS  358.13  7AE  154.03  ETE  222.78  ZAC  108.54  ETC  I7I.99  CLP-100.94 

PLANETOCENTRIC  CONIC 

C3  14.730  VHL  3.838  CLA  43.51  RAL  11,67  RAC  6567.6  VEL  11.667  PTH  2.05  VHP  2.872  CPA  -U.67  RAP  18.52  ECC  1.2424 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC  INJ  RT  ASC  iNj  A7MTH  INJ  TIM£  PQ  CST  TIM  INJ  2 LAT  INJ  2 LONG 

55.47  20  37  10  4148.00  -31.79  186.80  240.94  58.56  21  46  18  3548.0  -35.68  178.81 

124.53  4 3 6 2785.68  -31  .77  81.68  240.93  58.55  4 49  30  2183.7  -35,67  73.70 

55.47  20  37  10  4148.00  -31.79  186.80  240.94  58.56  2l  46  18  3548.0  -35.68  178,81 

124.53  436  2783.68  -31.77  81.68  240.93  58.55  44930  2183.7  -35.67  73,70 

55.47  20  37  10  4148.00  -31.79  186.80  240.94  58.56  21  46  18  3548.0  -35.68  178.81 

124.53  436  2783.68  -31.77  81.68  240.93  58.55  44930  2183.7  -35.67  73.70 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.2157  TRA  .3739  TC3-1.5694  SAU  .3383  SCT  2310.3  SCR  1517.2  SC3  1728.2  5T  1829.9  SR  1219.8  SS  3626.7 

ROE  .8026  RRA  .3697  RC3  -.6984  FAU  .18619  RRT  .9717  RRT  .9927  RTF  .9653  CRT  .9981  CRS  -.9989  CST  -.994? 

FOE  9.5212  FRA  5.4856  FC-lO.9434  BSP  776?  SC6  2764 ,0  R23  .1625  R13  .9793  LSA  4?37.7  MSA  J77.6  SSA  6.0 

6CE  1.4567  BRA  .5258  BC3  i.7l78  FSP  -5765  SCI  2747.5  SC?  301.5  THA  3?. 99  ELI  2198.3  El2  63.0  AlF  33.67 

LAUNCH  DATE  DEC  18  1968  FLIGHT  TIME  172.00  ARRIVAL  DATE  ./UN  8 1969 

heliocentric  CONIC  DISTANCE  470.103 

RL  147.20  LAL  .00  LOL  86.14  VL  27.784  CAL  3.39  A7U  85.60  HCA  208,66  SMA  128.69  ECC  .15526  INC  4.3961  VI  30.267 

RP  108.92  LAP  -2.11  LOP  294.73  VP  37.493  CAP  1.30  ATP  93.86  TAL  161.01  TAP  9.67  RCA  108.71  APO  148.67  V2  34,793 

RC  93.644  Gl  33.91  CP  -15.65  ZAl  62.12  ZAP  105.61  ETS  356.86  ZAE  152.41  ETE  213.61  ZAC  106.18  ETC  270.72  Clp-106.23 

PLANETOCENTRIC  CONIC 

C3  14.522  3.811  OLA  42.77  RAL  12.89  RAO  6567.6  VEL  11.658  PTH  2-05  VHP  2.901  OPA  -13.71  RAP  15.73  ECC  I .2390 

LNCH  AZMTH  lNCH  TIME  L-I  TIME  INJ  LAT  INJ  uONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

56.50  20  46  11  4133.70  -31.41  185.26  24J .60  59.33  21  55  5 3533,7  -35.22  177.25 

123.50  4 3 50  2791.66  -32.40  82.13  241.59  59.32  45021  2191.7  -55.21  74.13 

56.50  20  46  11  4J33.70  -31.41  185.26  24J .60  59.33  21  55  5 3533.7  -35.22  177.25 

123.50  4 3 50  2791.66  -31.40  82.13  24J.59  59.32  4 50  21  2191.7  -55.21  74.13 

56.50  20  46  11  4133.70  -31.41  185.26  241,60  59.33  21  55  5 3533.7  -35.22  177.25 

123.50  4 3 50  2791.66  -31.40  82.13  24J.59  59.32  4 50  2l  2191.7  -35.21  74.13 

OIFFERENTIAL  CORRECT IONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TJON  ACCURACY 

TOE  1.3938  TRA  .5203  TC3-1 .8574  BAU  .3786  SCT  2744.3  SCR  1325.5  SC3  1687,9  ST  2120.2  SR  1069.4  SS  3498.8 

ROE  .6985  RRA  .3270  RC3  -.5948  FAU  .18296  RRT  ,9776  RRF  .9886  RTF  .9746  CRT  .9993  CRS  -.9983  CST  -.9954 

FOE  8.9998  FRA  5.5551  FC-10.9074  BSP  8673  SCfl  3047.7  R23  .1316  R13  .9805  LSA  4224.9  MSA  176.6  SSA  6.6 

60E  1.5590  BRA  .6145  BC3  1 .9503  FSP  -5694  SCI  3037.2  SC2  251.9  THA  25.46  ElI  2374.4  El2  36.6  AlF  26.75 


622 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968  69  > 


LAUNCH  CATE  DEC  1966 


Flight  time  j7a.oo 


arrival  cate  JUN  in  1969 


HELIOCENTRIC  CONIC 
RL  U7.20  LAL  .00  LOl  66.1  A 

RP  106.93  LAP  -2.25  LOP  397,69 

RC  96.036  GL  33.94  GP 

PLANETOCENTRIC  conic 
C3  14.424  VHL  3.796  CLA 


DISTANCE  476.330 

VL  37.760  CAL  3.47  A7L  65.73  HCA  3U  .63  SMA  136.66  ECC  .15606  INC  4.2706  VI  30.367 

VP  37.467  CAP  1.67  A7P  93.63  TAL  160.63  TAP  13.45  RCA  106.56  APO  146.74  V3  34.769 

13.93  3Al  61.33  TAP  110.59  ETS  355.69  7AE  150.36  ETE  306.41  7AC  104,10  ETC  169.77  ClP'111.34 

3.956  CPA  '13.91  RAP  13.31  ECC  1.3374 


42.14  RAL  14.06  RAO  6567.6 


LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

57.39 

20 

54 

39 

4132.10 

-31 .04 

163.96 

132.61 

4 

4 

53 

3800.35 

-31 .03 

63.63 

57.39 

30 

54 

39 

4132.10 

-31 .04 

163.96 

123.61 

4 

4 

53 

2800.25 

'31 .03 

62.63 

57.39 

30 

54 

39 

A122.10 

-31 .04 

163.96 

132.61 

4 

4 

53 

2800.25 

-31.03 

63.63 

VEL  11.654  PTM  3.05  VHP 
INJ  RT  ASC  INJ  A7MTH 


342.40 

243.39 

342.40 

342.39 

343.40 
343.39 


59.94 

59.93 

59.94 

59.93 

59.94 
59.93 


INJ 

time 

PC  CST  TIM 

INJ  3 LAT 

INJ  2 LONG 

22 

5 33 

3533.1 

'34.77 

175.97 

4 

51  33 

3300.3 

-34.77 

7.*  .63 

33 

3 33 

3533.1 

-34 .77 

175.97 

4 

51  33 

2200.2 

-34 .77 

74  .63 

33 

3 33 

3532 . 1 

-34.77 

175.97 

4 

51  33 

3300.3 

-34.77 

74  .63 

DIFFERENTIAL  CORRECTIONS 
TOE  1.5561  TRA  .6676  TC3-3.1333 
ROE  -6151  RRA  .2860  RC3  -.4930 
FOE  8.4356  FRA  5.5433  FC-10.5575 
BOE  1.6733  BRA  .7370  6C3  3.1797 

LAUNCH  DATE  DEC  16  1966 

HELIOCENTRIC  CONIC 


BAU  .4203 
FAU  .17590 
BSP  9693 
rsP  -5499 


HIO- 

SOT 

RRT 

see 

SCI 


COURSE  EXtCUTION  ACCURACY 
3155.4  SCR  1159.6  SC3  1623.5 
.9779  RRT  .9624  RTF  ,9796 
3361.7  R33  .0923  R1 3 .9623 

3354.0  SC2  326.1  THA  19.66 


ORBIT  CETERMINA 
ST  3363.1  SR 
CRT  .9996  CRS 
LSA  4223.0  H5A 
ELI  3563.5  El3 


TION  ACCURACY 
944 .6  5S  3360.6 
-.9973  CST  -.9961 
176.1  SSA  7.3 
15.4  AlF  31 .63 


flight  time  176.00 
DISTANCE  462.536 


RL  147.20 

LAL 

.00 

La  66.14 

VL  27.774 

CAL  3.57 

A7L  65.63 

HCA  214.96 

SHA 

128.62 

RP  106.94 

LAP 

-2.39 

LOP  301 .05 

VP  37.460 

CAP  2.05 

A7P  93.42 

TAL  160.21 

TAP 

15.19 

RC  96.436 

CL 

32.03 

CP  -12.45 

7AL  60.50 

ZAP  115.30 

ETS  355.14 

7AE  147.67 

ETE 

200.89 

PLANETOCENTRIC  CONIC 

3.034 

C3  14.415 

VHL 

3.797 

OLA  41.57 

RAL  15.26 

RAO  6567.6 

VEL  11.653 

PTH  2.05 

VHP 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

TIME 

56.19 

31 

2 49 

4112.62 

-30.67 

162.91 

243.33 

60.43 

22 

11  22 

131 .61 

4 

6 14 

2609.45 

-30.66 

63.19 

243.33 

60.42 

4 

53  3 

56.19 

31 

2 49 

4112.62 

-30.67 

162.91 

243.33 

60.43 

22 

11  22 

121 .61 

4 

6 14 

2609.45 

-30.66 

63.19 

243.33 

60.42 

4 

53  3 

56.19 

31 

3 49 

4112.62 

-30.67 

162.91  • 

243.33 

60.43 

22 

11  22 

121 .61 

4 

6 14 

2609.45 

-30.66 

63.19 

243.33 

60.42 

4 

53  3 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

TOE  1 .7000 

TRA 

.8123 

TC3-2.3664 

BAU  .4625 

SCT  3534.9  SCR  1015.4  SC3  1540. 1 

ROE  .5469 

RRA 

.2513 

RC3  -.4010 

FAU  .16736 

RRT 

.9736  RRF 

.9734  RTF 

.9630 

FOE  7.6066 

FRA 

5,4456 

FC-10.0516 

BSP  10797 

see  3677.6  R23 

.0541  R13 

.9641 

BOE  J .7656 

BRA 

.6503 

BC3  2.4001 

FSP  -5273 

SCI  3671.1  SC2  222.1  THA 

15.69 

ARRIVAL  CATE  JUN  13  1969 


ECC  .15705  INC  4.1661  VI  30.367 

RCA  108.42  APO  146.82  V2  34.767 

7AC  102.31  ETC  169.05  ClP-115.96 

OPA  -12.21  RAP  11.36  ECC  I .3373 

PO  CST  TIM  INJ  3 LAT  INJ  3 LONG 
3513.6  -34.35  174.90 

3309.5  -34.34  75.16 

3513.6  -34.35  174.90 

3309.5  -34.34  75.16 

3513.6  -34.35  174.90 

3309.5  -34.34  75.16 

ORBIT  DETERMINATION  ACCORACr 
ST  3613.7  SR  639.3  SS  3307.1 

CRT  .9999  CRS  -.9959  CST  -.9965 

LSA  4217.3  MSA  175.4  SSA  7.9 

ELI  2744.2  EL3  9.6  AlF  17.61 


LAUNCH  CATE  DEC  16  1966 

HELIOCENTRIC  CONIC 
RL  147.30  LAL  .00  LOL  66.14 

RP  106.94  LAP  -3.53  LOP  304.31 

RC  100.637  CL  31.17  CP  -11.16  7AL 

PLANETOCENTRIC  CONIC 
C3  14.463  VHL  3.606  CLA  41.07  RAL 


VL  37,766  CAL 
VP  37.473  CAP 


Flight  time  176.00 

DISTANCE  466.721 
3.66  A7L  85,93 
3.43  A7P  93.31 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

58.92 

21  10  48 

4104.92 

-30.30 

121 .08 

4 7 53 

2819.25 

-30.26 

58  .92 

21  10  48 

4104 .92 

-30.30 

121 .08 

4 7 53 

2819.25 

-30.26 

58.92 

21  10  48 

4104.92 

-30.30 

121 .08 

4 7 53 

2819.25 

-30.28 

differential 

CORRECTIONS 

TOE  1.8384  TRA  .9563  TC3-3.5796 
ROE  .4933  RRA  .3163  RC3  -.3174 
FOE  7.1690  FRA  5.3036  FC3-9.4053 
BOE  1.6935  BRA  .9809  BC3  3.5993 

LAUNCH  DATE  DEC  16  1968 

HELIOCENTRIC  CONIC 
RL  147.30  LAl  .00  LOL  86.14 
RP  108.95  LAP  -3.64  LOP  307.36 
RC  103.340  CL  30.34  CP  -10.06 
PLANETOCENTRIC  CONIC 
C3  14.631  VHL  3.634  OLA  40,60 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
59.60  31  16  44  4096.69 

130.40  4 9 49  3639.70 

59.60  31  16  44  4096.69 

130.40  4 9 49  3639.70 

59.60  31  16  44  4096.69 

130.40  4 9 49  3639.70 

DIFFERENTIAL  CORRECTIONS 
TOE  1.9424  TRA  I.IOOO  TC3-3.7613 
ROE  .4490  RRA  .1690  RC3  -.2430 
FOE  6.5913  FRA  5.1329  FC3-6.6737 
BOE  1.9936  BRA  1.1161  BC3  2.7719 


16.46  RAC  6567.6  VEL  11.656  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

162.00  244.59 

63.79  244.36 

162.00  244.39 

63.79  244.36 

163.00  344.39 

63.79  244.36 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3663.3  SCR  693.1  SC3  U47.I 
RRT  .9650  RRF  .9605  RTF  .9651 
see  3964.7  «23  .0246  R13  .9655 

SCI  3976.1  SC2  226.5  THA  12.56 

flight  TIME  160.00 


BAU  .5033 
FAU  .15734 
BSP  11876 
FSP  -4997 


ARRIVAL  CATE  JUN  14  1969 


VI  30.267 
V2  34.765 
ClP-130.36 


INJ  2 LONG 
174 ,0D 
75.79 
174  .00 
75 .79 
174  .00 
75.79 

ORBIT  DETERMINATION  ACCURACY 
ST  3612.3  SR  753.6  SS  3050.9 

CRT  .9995  CRS  -.9938  CST  -.9966 

LSA  4313.4  MSA  174.6  SSA  6.5 

ELI  3911.3  El3  33.6  AlF  14.97 

ARRIVAL  CATE  JUN  16  1969 


218.14' 

SMA 

128 

.57 

ECC 

.15823 

INC 

4.0767 

159.74 

TAP 

17 

.88 

RCA 

108.22 

APO 

148.91 

145.44 

ETE 

196 

.67 

ZAC 

100.85 

ETC 

1 68 . 5 1 

2.05 

VHP 

3. 

130 

OPA 

-11 .58 

RAP 

9.58 

t atmth 

INJ 

1 TIME 

PC 

CST  TIM 

INJ  2 LAT 

60.63 

22 

19 

13 

3504.9 

-33.93 

60.82 

4 

54 

53 

2219.2 

-33.92 

60.63 

22 

19 

13 

3504.9 

-33.93 

60.62 

4 

54 

53 

2219.2 

-33.92 

60.63 

22 

19 

13 

3504.9 

-33.93 

60.82 

4 

54 

53 

2219.2 

-33.92 

VL 

VP 

7AL 


DISTANCE  494.666 

3.61  A7L  66.00  HCA  231.30  SHA  136.50 
2.79  ATP  93.01  TAL  159.22  TAP  20.53 


27.757  CAL 
37.465  CAP 

56.77  ZAP  123.66  ETS  354. J4  7AE  143.08  ETE  193.43 

RAO  6567.6  VEL  11.662  PTH  2.05  VHP  3.243  OPA  -10.96  RAP 


ECC  .15963  INC  3.9990  VI  30.367 
RCA  107.99  APO  149.03  V3  34.764 
ZAC  99.71  ETC  168.12  ClP-J24.46 


RAl  17,72 
INJ  LAT 
-29.91 
-29.90 
-29.91 
-29.90 
-29.91 
-29.90 

BAU  .5416 
FAU  .14649 
BSP  12912 
FSP  -4696 


8.26  ECC  I .2406 


INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

161.22 

245.57 

61.16 

22  27  2 

3498.7 

-33.51 

173.23 

64.44 

245.56 

61.15 

4 56  59 

2229. T 

-33.50 

76.46 

161.22 

245.57 

61.16 

22  2Z  2 

3496.7 

-33.51 

173.23 

64.44 

245.56 

61.15 

4 56  59 

2229. T 

-33.50 

76.46 

181.22 

245.57 

61 .16 

22  27  2 

3496.7 

-53.51 

173.23 

64.44 

245.56 

61 .15 

4 56  59 

2229. T 

-33,50 

76.46 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMlN, 

SCT  4200.3  SCR  791.3  SC3  1350.0  ST  2983.1  SR 

RRT  .9507  RRF  .9426  RTF  .9864  CRT  .9984  CRS 

see  4274.2  R23  .0053  R13  .9866  LSA  4209.3  MSA 

SCI  4267.4  SC2  241.5  THA  10.19  ElI  3059.8  El2 


iUCN  ACCURACY 
682.0  SS  3895.6 
-.9910  CST  -.9969 
174.4  SSA  9.0 
37.8  AlF  12.66 


633 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  18  1966 


flight  time  l$Z,00 


ARRIVAL  DATE  JUN  IS  1969 


HELIOCENTRIC  CONIC 
RL  147,20  LAL  »0 
RP  108.95  LAP  -2,7 
RC  105.643  GL  29,5 
PLANETOCENTRIC  CONIC 
C3  U.826  VHL  3.89i 


DISTANCE  501.030 


La 

86. 

.14 

VL 

27, 

747 

CAL 

3.95 

atl 

86.07 

HCA 

?24.46 

SMA 

128.43 

ECC 

.161 

119 

INC 

3.9305 

VI 

30.267 

LOP 

310. 

.54 

VP 

37, 

457 

CAP 

3.16 

ATP 

92.81 

TAL 

158.67 

TAP 

23.13 

RCA 

107. 

.73 

APO 

149 

.14 

V2 

34.783 

GP 

-9. 

.13 

tal 

5T 

.85 

TAP 

127.69 

ETS 

3S5.02 

tae 

140.86 

ETC 

190.93 

TAC 

98 

.89 

ETC 

167, 

.85 

CLP- 

128.26 

DLA 

40. 

.16 

RAL 

il 

'•99 

RAD 

6567.6 

VEL 

11.671 

PTH 

l'P5 

VHP 

3.370 

OPA 

-10, 

.36 

RAP 

7, 

.27 

ECC 

1 .2440 

L>kH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.24 

21  26  42 

4093.59 

-29.52 

180.54 

246.86 

61.43 

22  34  55 

3493.6 

-33.08 

172.57 

119.76 

4 11  57 

2840.96 

-29.51 

85.16 

246.86 

61.42 

4 59  18 

2241.0 

-33.07 

77.19 

60.24 

21  26  42 

4093,59 

-29.52 

180.54 

246.86 

61.43 

22  34  55 

3493.6 

-33.08 

172.57 

119.76 

4 11  57 

2840.9(8 

-29.51 

85.16 

246.86 

61 .42 

4 59  18 

2241.0 

-33.07 

77.19 

60.24 

21  26  42 

4093.59 

-29.52 

180.54 

246.86 

61.43 

22  34  55 

3493.6 

-53,08 

172.57 

119.76 

4 11  57 

2840.98 

-29.51 

85.16 

246.86 

61.42 

4 59  18 

224 J.O 

-33.07 

77.19 

differential  co«»EcriONS 


MIO'COUffSe  EXECUTION  ACCURACY 


0R8IT  DETERMINATION  ACCURACT 


TOE 

2.0438  TRA 

1.2441 

TCS-2.91D7 

BAU 

.3700 

SCT  4407. 9 SCR 

700.2  SC3 

1255.1 

ST 

3127.6  SR 

625.3 

SS 

RDE 

.4153  RRA 

.1630 

RC3  -.1705 

FAU 

.13546 

RRT  .9302  RRT 

.9109  RTF 

.9674 

CRT 

.9966  CRS 

-.9873 

CST 

FOE 

6.0276  FRA 

4,9471 

FC3-7.9103 

BSP 

130B1 

SCB  4543.4  R23 

-.0070  R13 

.9873 

LSA 

4204.0  MSA 

174.2 

SSA 

BOE 

2,0B5$  BRA 

1 .2547 

BC3  2.9162 

FSP 

-4367 

SCI  453«.J  SC2 

257.2  THA 

8.38 

ELI 

3189.1  EL2 

50.0 

alf 

JNCH  DATE  DEC  10  1968 

Flight  time 

184.00 

ARRIVAL 

DATE 

JUN 

9.6 
II  .^7 


HELIOCENTRIC  CONIC 


DISTANCE  907.153 


RL  147.20 

LAL 

.00 

La  86.14 

VL  27.735 

CAL  4.10 

A^  86.13  na  227.62 

SMA 

128.55 

tee  .16297 

INC  3.8693 

VI 

30.267 

RP  108.95 

LAP 

-2.86 

LOP  313.70 

^ 37,448 

CAP  3.53 

A2P  92.61 

TAL 

J58.08 

TAP 

25.70 

RCA  107.44 

APO  149.27 

V2 

34,783 

RC  108.045 

GL 

28.72 

GP  -8,30 

TAL  56.88 

tap  131.24 

ETS  353.59  TAE 

136.79  ETC 

188.96 

TAC  98.35 

ETC  167.66 

CLP 

-131.77 

PLANETOCENTRIC  CONIC 

• 

C3  15.095 

VHL 

3.885 

OLA  39.74 

RAL  20.29  RAO  6567.6 

VEL  1J.682  PTH 

2.05 

VHP 

3.510 

OPA  -9.75 

RAP  6.60 

ECC 

1 .2484 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.86 

21 

34  45 

4089.55 

-29.11 

179.94 

248.27 

61.65 

22  42  54 

3489.5 

-32.65 

171  .99 

119.14 

4 

14  17 

2853.08 

-29.09 

6S.92 

248.26 

61.64 

5 

1 50 

2253.1 

-32.63 

77,98 

60.86 

21 

34  45 

4089.55 

-29.11 

179.94 

248.27 

61.65 

22  42  54 

3489.5 

-32.65 

171  .99 

119.14 

4 

14  17 

2853.08 

-29.09 

65.92 

248.26 

61.64 

5 

1 50 

2253.1 

-32,63 

77.98 

60.86 

21 

34  45 

4089.55 

-29.11 

179.94 

248.27 

61.65 

22  42  54 

3489.5 

-32.65 

171  .99 

119.14 

4 

14  17 

2853.00 

-29.09 

65.92 

248.26 

61.64 

5 

1 50 

2255.1 

-32.63 

77.98 

differential  CORRECTIONS 
TOE  e.J359  TRA  1.3918  TC3-3.0»4  BAU  .6109 

ROC  .3900  RRA  .1407  RC3  -.12E3  FAU  .1E412 

FOE  5.5103  FRA  4.7653  FC3-7.1183  8SP  14729 

80E  2.1712  BRA  1.39B9  BC3  3.0249  FSP  -4063 


HIO-COURSE  ElECUTION  ACCURACT 
SCT  4749.9  SCR  642.4  SC3 
RRT  .9029  RRF  .B891  RTF 
see  4793.2  R23  -.0137  R13 
SCI  4785.3  SC2  274.0  THA 


ORBIT  DETERMINATION  ACCURACV 


1159.7 

ST 

3250.7  SR 

580.8 

SS 

2601 .5 

.9879 

CRT 

.9939  CRS 

-.9827 

CST 

-.9971 

.9878 

LSA 

4200.2  MSA 

174.5 

SSA 

10.2 

6.99 

ELI 

3301 .6  El2 

63.0 

alf 

10.07 

LAUNCH  DATE  DEC  18  1968 


flight  TIME  186.00 


ARRIVAL  DATE  JUN  22  l'?69 


HElJC^N^TRIC  CONIC 


RL  147.20 

LAL 

.00 

La  86.14 

VL  27.722 

GAL 

4.27 

ATL  86.19 

HCA  230.78 

SMA 

128. T7 

ECC  .16495 

INC  3.8140 

VI 

30.267 

RP  108.94 

L4P 

-2.95 

LOP  316.86 

VP  37.440 

GAP 

3.90 

ATP  92.41 

tal  157.44 

tap 

20.23 

RCA  107.11 

APO  149.42 

V2 

34.784 

RC  110.446 

CL 

27.91 

GP  -7.57 

tal  55.89 

7AP  1J4.S3 

ETS  353.41 

TAC  136.90  ETE 

187.41 

TAC  98.10 

ETC  167.54 

CLP 

-135.03 

PL4NET0CENTRIC  CONIC 
C3  15.430  VHL  3.928 

OLA  39.33 

RAL  21 .62 

(MO  6567.6 

VEL  11.697 

PTH  2.06  VHP 

3.662 

OPA  -9.13 

RAP  6.20 

ECC 

1 .2539 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

iNJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

iNJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

61  .47 

21 

42  56 

4086.35 

-28.68 

179.41 

249.77 

61 .84 

22  51  2 

3486.4 

-32.20 

171  .49 

118.53 

4 

16  45 

2866.12 

'28.66 

86.79 

249.76 

61.82 

5 

4 31 

2266-1 

-32.18 

78.84 

61  .47 

21 

42  56 

4086.35 

-28.68 

179.41 

249.77 

61 .84 

22 

51  2 

3486.4 

-32.20 

171  .49 

118.53 

4 

16  45 

2866.12 

'28.66 

86.79 

249.76 

61 .82 

5 

4 51 

2266.1 

-32.18 

78.84 

61  .47 

21 

42  56 

4086.35 

-28.68 

179.41 

249.77 

61 .84 

22 

51  2 

3486.4 

-32.20 

171  .49 

118.53 

4 

16  45 

2866.12 

-28.66 

86.79 

249.76 

61 .82 

5 

4 31 

2266.1 

-32.18 

78.84 

differential  corrections 

TOE  2.2157  TRA  1.5396  TC3-3.1093 
ROE  .3712  RRA  .1210  RC3  -.0764 
FOE  5.0278  FRA  4,5769  FC3-6.3779 
BOE  2.2466  BRA  1.5443  BC3  3.1102 

tAUNCH  DATE  DEC  18  1968 

HELIOCENTRIC  CONIC 
RL  147.20  LAL  .00  LOL  86.14 
RP  108.94  lap  -3.04  LOP  320.03 
RC  112.844  CL  27.11  GP  -6.94 
PLANETOCENTRIC  CONIC 


BAU  .6416 
FAU  .11367 
BSP  15556 
FSP  -3768 


MID-COURSE  EMECUriON  ACCURACV 
set  4984.1  SCR  590.6  SC3  1070.1 
RRT  .8693  RRT  .8533  RTF  .9882 
SCB  50J9.0  R23  -.0177  R13  . 9881 

SCI  5010.6  SC2  290.3  THA  5.90 

flight  TI^  188.00 


ORBIT  DETERMINATION  ACCURACY 
ST  3348.0  SR  545.7  SS  2461 .2 
CRT  .9904  CRS  -.9772  CST  -.9971 
LSA  4187.3  MSA  175.0  SSA  10.7 

ELI  3391.3  EL2  74.5  AlF  9.17 

ARRIVAL  CATE  JUN  24  1969 


VL  27.709 
VP  37.431 
7AL  54.85 


CAL 

CAP 


OISTMa  519.334 

4,45  A7L  86.24  HCA  233.94  SHA  128.17  ECC  .16713  INC  3.7634  VI  30.267 

4.27  ATP  92.22  TAl  156,77  TAP  30.72  RCA  106.75  APO  149.59  V2  34.786 


TAP  137,56  ETS  353.27  TAE  135.18  ETE  186.16  TAC  98.09  ETC  167.47  ClP-138.05 


C3  15.832 

VHL 

3. 979 

o 

r 

RAl  22.99 

RAO  6567.6  VEL  11.7J4 

PTH  2.06 

VHP 

3.825 

OPA  -8.50 

RAP 

6.07 

ECC 

I .2605 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

( INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

62.08 

21 

51  15 

4083.98 

-28.22 

178.93 

25J.37 

61.98 

22 

59 

19 

3484  .0 

- 

31  .73 

17J  .04 

117.92 

4 

19  20 

2880.11 

-28.21 

87.65 

251.37 

61,97 

5 

7 

20 

2280,1 

- 

31.72 

79.76 

62.08 

21 

51  15 

4083.98 

-28.22 

170.95 

251.37 

6]  .96 

22 

59 

19 

3484  .0 

- 

31.73 

171  .04 

117.92 

4 

19  20 

2d80.ll 

-28.21 

07.65 

251.37 

61.97 

5 

7 

20 

2280.1 

- 

31.72 

79.76 

62.08 

21 

51  15 

4083.98 

-28.22 

170.93 

25J.37 

61.98 

22 

59 

19 

3484  .0 

31.73 

171  .04 

117.92 

4 

19  20 

2880.11 

-28.21 

87.65 

25J .37 

61.97 

5 

7 

20 

2280.1 

- 

31.72 

79.76 

differential  ccrrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2867 

TRA 

1 .6900 

TC3-3.1664 

BAU  .6702 

SCT 

5195.1  SCR 

551.4  SC3  986.1 

ST  3425.0  SR 

518.9 

SS 

2327.9 

ROE  .3581 

RRA 

.1042  RC3  -.0386 

FAU  .10375 

RRT 

.8305  RRF 

.8128  RTF 

.9884 

CRT  .9860 

CRS 

-.9707 

CST 

-.9971 

FOE  4.5882 

FRA 

4.3960  FC3-5.6735 

BSP  16315 

SCB 

5224.3  R23  - 

.0196  R13 

.9885 

LSA  4J69.9 

MSA 

175.9 

SSA 

11.2 

BOE  2.3146 

BR4 

1.6940  BC3  3.1666 

FSP  -3489 

SCI 

5215.3  SC2 

305.9  THA 

5.06 

Eli  3463.0 

EL2 

85.4 

ALF 

8.50 

624 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69) 


LAUNCH  OATC  OCC  16  19€8 


flight  time  190.00 


ARRIVAL  DATE  JUN  Zb  1969 


HELIOCENTRIC  CONIC 
RL  147, ZO  LAL  .00  LOL  S6.14 
RP  108.93  IJkP  -3.1Z  LOP  323.19 
RC  115.239  GL  26.30  OP  -6.39 
planetocentric  conic 
C3  16.304  VHL  4.038  OLA  38.54 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
62.69  21  59  45  4082.24 

117.31  4 21  59  2895.23 

62.69  21  59  45  4082.24 

117.31  4 21  59  2895.23 

62.69  21  59  45  4082.24 

117.31  4 21  59  2895.25 

differential  corrections 
TDE  2.3502  TRA  1.8465  TC3-3.1961 
ROE  .3499  RRA  .0899  RC3  -.0082 
FOE  4.1903  FRA  4.2251  FC3-5.0157 
BOE  2.3761  BRA  1 .8487  BC3  3.1961 

LAUNCH  DATE  DEC  18  1968 


distance  525.392 

VL  27.694  CAL  4.65  A?L  86.28  MCA  237.11  SMA  128.07 
VP  37,422  CAP  4.64  A7P  92.02  TAL  156.07  TAP  33.18 
7AL  53.78  ZAP  140.41  ETS  353.17  7AE  133.63  ETE  185.16 


RAL  24.39 
INJ  LAT 
-27.75 
-27.74 
-27.75 
-27.74 
-27.75 
-27.74 

BAU  .6966 
FAU  .09446 
BSP  17010 
FSP  -3228 


RAO  6567.7  VEL  11.734  PTH  2.07  VHP  3.997 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
178.50  253.07  62.11  23  7 47 

88.62  253.06  62.09  5 10  14 

178.50  253.07  62.11  23  7 47 

88.62  253.06  62.09  5 10  14 

178.50  253.07  62.11  23  7 47 

88.62  253.06  62.09  5 10  14 

MID-COURSE  EXECUTION  ACCURACV 
set  5385.6  SCR  522.6  SG3  908.3 

RRT  .7885  RRf  .7698  RTF  .9884 

see  5410.9  R23  -.0200  R13  .9883 

SCI  5401.4  SC2  320.5  THA  4.39 


flight  TI»C  192.00 


ECC  .16954  INC  3.7168  VI  30.267 
RCA  106.36  APO  149,78  V2  34.789 

2AC  98.31  ETC  167,44  ClP-UO.84 

OPA  -7.85  RAP  6.17  ECC  1.2683 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

3482.2  -31.24  170.65 

2295.2  -31.23  80.77 

3482.2  -31.24  170.65 

2295.2  -31.23  80.77 

5482.2  -31.24  170.65 

2295.2  -31.23  80.77 

ORBIT  determination  ACCURACV 

ST  3483.9  SR  498.9  SS  2202.0 

CRT  ,9609  CRS  -.9634  CST  -.9971 

LSA  4147.7  MSA  177,4  SSA  11.6 

ELI  3518.1  El2  96.0  ALF  8.00 

ARRIVAL  DATE  JUN  28  1969 


HELIOCENTRIC  CONIC 

RL  147.20  LAL  .00  tOL  86.14  VL  27.678  CAL 

RP  108.92  LAP  -3.19  LOP  326.36  VP  37.414  GAP 

RC  117.630  GL  25.49  GP  -5.90  ZAL 

Planetocentric  conic 

C3  16.851  VHL  4.105  OLA  38.14  RAL  25.81 


DISTANCE  531.426 

4.87  A2L  86.33  HCA  240.27  SMA  127,96  ECC  .17217  INC  3.6733  VI 
5.02  AZP  91.82  TAL  155.33  TAP  35.60  RCA  105.93  APO  149.99  V2 


52,68  ZAP  143.04  ETS  353.09  ZA€  132.23  ETE  184.34  2AC 


30.267 
34.792 

98.74  ETC  167.44  ClP-143.45 


LNCH  A7MTH 

LNCH  TI^C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

63.30 

29  8 97 

4081.11 

-27.25 

178. If 

116.70 

4 94  39 

2911.48 

-27.24 

89.67 

63.30 

99  8 27 

4081 .11 

-27.25 

178.11 

116.70 

4 24  39 

2911.48 

-27,24 

89.67 

63.30 

22  8 27 

4081.11 

-27.25 

178.11 

116.70 

DIFFERENTIAL 

4 24  39  2911.48 

CORRECTIONS 

-27,24 

89.67 

NIO-^ 

RAO  6567,7  VEL  11.757  PTH  2.08  VHP  4,179  OPA  -7.l7  RAP  6.47  ECC  1.2773 
INJ  RT  ASC  INJ  A2MTH 


TOE  2.4105  TRA  2.0110  TC3-3.1925  BAU  .7192 
RDC  .3460  RRA  .0783  RC3  .0163  FAU  .08545 

FOE  3.8381  FRA  4.0727  FC3-4.5901  BSP  17571 

BOE  2.43,50  BRA  2.0125  0C3  3.1925  FSP  -2968 

LAUNCH  DATE  DEC  18  1968 
HELIOCENTRIC  CONIC 

RL  147.20  LAL  .00  LOL  86.14  VL  27.661 

RP  108.91  LAP  -3.25  LOP  329.53  VP  37.405 

RC  120.015  CL  24.68  CP  -5.47  7AL  51.55 

planetocentric  conic 


254.85 
254 .85 
254.85 
254.85 
254.85 
254.85 


RRT  .7459  RBF 
sea  55B3.7  R25 
SCI  5575.7  SC2 


62.20 

62.19 

62.20 
62.19 
€2.20 
62.19 

UTION  ACCU# 
502.7  SC3 
.7272  RTF 
-.0191  R13 
334.1  THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  16  28 

3481 .1 

-30.73 

170.29 

5 13  11 

2311 .5 

-30.73 

81 .85 

23  16  28 

3481  .1 

-30.73 

170.29 

5 13  11 

2311  .5 

-30.73 

81  .85 

23  16  28 

3481  .1 

-30.73 

170.29 

5 13  11 

2311.5 

-30.73 

81 .85 

837.4 

.9883 

.9882 

3,87 


ORBIT  DETERMINATION  ACCURACY 


Flight  time  194.00 


GAL 

GAP 


DISTANCE  537.435 

5.10  A7L  86.37  HCA  243.43  SMA  127.85 
5.41  A7P  91.63  TAL  154,57  TAP  38.00 


7AP  145.49  ETS  353,01  7AE  130.97  ETE  183.68 


C3  17.479 

VHL  4.181 

OLA  37,74 

UAL  27.26 

RAO  6567.: 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

63.93 

22  17  21 

4080.44 

-26.72 

177.74 

116.07 

4 27  17 

2929.03 

-26.71 

90,80 

63.93 

22  17  21 

4080.44 

-26.72 

177.74 

116.07 

4 97  17 

2929.03 

-26.71 

90.00 

63.93 

92  17  21 

4080.44 

-26.72 

177.74 

116.07 

DIFFERENTIAL 

4 27  17  2929.03 

CORRECTIONS 

-26.71 

90.00 

MIO-< 

INJ  RT  ASC 
256.71 
256.71 
256.71 
256.71 
256.71 
256.71 


PTH  2,08  VHP  4,370 
iNJ  A7MTM  INJ  TIME 


62.28 

62.27 

62.28 

62.27 

62.28 
62.27 


TOE  2.4609  TRA  2.1781  TC3-3.1758  BAU  .7417 
ROE  .3454  RRA  .0685  RC3  .0542  FAU  .07757 

FOE  5.5130  FRA  3.9237  FC3-3.8477  BSP  18168 

BOE  2.4850  BRA  2.1792  BC3  3.1740  FSP  -2749 

iAUNCH  DATE  DEC  18  1968 

heliocentric  CONIC 

RL  147.20  LAL  .00  LOL  86.14  VL  27.644 

RP  108.89  LAP  -5.30  LOP  352.70  VP  57.596 

RC  122.594  GL  25.86  CP  -5.09  7AL  50.40 

planetocentric  CONIC 


.5  SCR  488.8  SC5 

ART  .7046  RRF  .6859  RTF 
see  5756.4  R23  -.0181  R13 
SCI  5795.9  SC2  346.2  THA 

FLIGHT  TIME  196.00 


23  25  22 
5 16  6 
23  25  22 
5 16  6 

23  25  22 
5 16  6 

y 

771.5 

.9881 

.9881 

3.46 


GAL 

CAP 


DISTANCE  545.418 

5.55  A2L  86.41  HCA  246.59  SMA  127.73 
5.80  A2P  91.43  TAL  153.77  TAP  40.36 


7AP  147.79  ETS  552.94  7AE  129.83  ETE  183.13 


C3  10.194 

VHL  4.965 

OLA  37.34 

RAL  20,79 

RAO  6567.7 

VEL  11.014 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

64.57 

29  26  99 

4000.16 

-26,16 

177.39 

230.66 

115.43 

4 99  50 

9947.96 

-26,15 

99.02 

230,65 

64.57 

29  26  99 

4000.16 

-26.16 

177,39 

230,66 

115.43 

4 99  50 

9947.90 

-26.15 

99.02 

230.63 

64.57 

29  26  99 

4000.16 

-26.16 

177.59 

230.66 

115.43 

4 99  50 

2947.90 

-26.15 

99.02 

230.63 

DIFFERENTIAL 

CORRECTIONS 

MiD'Couinc  eiccu 

PTH  2.09  VHP 
INJ  ATMTH  INJ 
62.35 

62.54 

62.55 

62.54 
62.35 

69.54 


4.571 
TIME 
93  34  99 
5 18  58 
93  54  99 
5 18  58 
93  34  99 
5 18  58 


TOE  2.5069  TRA  2.3529  TC3-5.1399  BAU  .7621 
ROE  .5477  RRA  .0608  RC3  .0475  FAU  .07099 
FOE  3.9218  FRA  3.7875  FC3-3.5445  BSP  18704 
BOE  2.5309  BRA  2.3537  6C5  3.1332  FSP  -2544 


SCT  5855.5  SCR  479.9  SC3  711.5 

RtfT  .6667  RRF  .6487  RTF  .9879 

see  5875.1  R23  -.0166  R13  .9879 

SCI  5864.2  SC2  357.9  THA  3,14 


ST  3531.4 

SR  484.8 

SS 

2087.0 

CRT  .9752 

CRS  -.9556 

CST 

-.9971 

LSA  4196.6 

MSA  179.4 

SSA 

12.0 

Eli  3562.9 

El2  106.4 

alf 

7.63 

arrival  date 

JUN 

30  1969 

ECC  .17503 

INC  3.6325 

VI 

30.267 

RCA  105.47 

APO  150.22 

■V9 

34.796 

2AC  99.35 

ETC  167.46 

CLP- 

145.88 

OPA  -6.48 

RAP  6.96 

ECC 

1 .2877 

PO  CST  TIM 

INJ  2 LAT 

INJ 

9 LONG 

3480.4 

-30.20 

169.96 

2329.0 

-30.19 

83.09 

3480.4 

-30.20 

169.96 

2329.0 

-30.19 

83.09 

3480.4 

-30.20 

169.96 

2329 .0 

-30.19 

83.09 

ORBIT  DETERMINATION  ACCURACY 

ST  3558.5 

SR  474.6 

SS 

1974.6 

CRT  .9689 

CRS  -.9479 

CST 

-.9970 

LSA  4093.2 

MSA  181.8 

SSA 

12.4 

ELI  3588.1 

EL9  116.5 

alf 

7.37 

ARRIVAL  DATE 

JUL 

2 1969 

ECC  .17815 

INC  3.5939 

VI 

30.267 

RCA  104.97 

APO  150.48 

V2 

34.800 

ZAC  100  A2 

ETC  167-50 

CLP 

-148.15 

OPA  -5.77 

RAP  7.69 

ECC 

1 .2994 

PO  CST  TIM 

INJ  9 LAT 

INJ 

9 LONG 

3480.2 

-29.64 

169.66 

2348.0 

-29.63 

84.28 

3480.2 

-29.64 

169.66 

2348.0 

-29.63 

84.28 

3480.2 

-29.64 

169.66 

2348.0 

-29.63 

84.28 

ORBIT  DETERMINATION  ACCURACV 

ST  3573.3 

SR  468 . 1 

SS 

1869.9 

CRT  .9623 

CRS  -.9386 

CST 

-.9970 

LSA  4055.9 

MSA  184.8 

SSA 

12.6 

ELI  3601.6 

EL2  126.4 

alf 

7.19 

695 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968  69) 


LAUNCH  DATE  OCC  16  1966  FlICHT  TIME  196,00  AWIVAL  CATE  JUt  4 1969 

HELIOCENTRIC  CONIC  OISTANCE  549.375 

RL  147,20  LAL  ,00  LOL  86.14  VL  27,626  CAL  5.62  A7L  86.44  HCA  249.76  SNA  127.61  ECC  .18153  INC  3.5571  VI  30.267 

RP  108.88  LAP  '3.34  LOP  335.87  VP  37.388  CAP  6.20  A7P  91.23  TAL  152.95  TAP  42.71  RCA  104.44  APO  150.77  V2  34.805 

RC  124.766  CL  23.03  OP  -4.76  7AL  49.23  7aP  149.94  ETS  352.86  7AE  128.81  ETE  182.67  7AC  101 .04  ETC  167.54  ClP-150.28 

PlANETOCENTRIC  CONIC 

C3  19.005  4,359  OLA  36.93  RAL  30.20  RAO  €567.8  VEL  11.848  PTH  2.10  VHP  4.780  OPA  -5.03  RAP  8.42  ECC  1.3128 


lnch  atmth 

LNCH  time 

L'l  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  iNJ  ATMTH 

1 INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

65.23 

22 

35  50 

4080.28 

-25.58 

177.06 

260.67 

62.40 

23  43 

50 

3480.3 

-29.06 

169.37 

. 

114.77 

4 

32  17 

2968.34 

-25.56 

93.33 

260.66 

62,39 

5 21 

45 

2368.3 

-29.05 

85.64 

65.23 

22 

35  50 

4080.28 

-25.58 

177.06 

260.67 

62.40 

23  43 

50 

3480.3 

-29.06 

169.37 

114.77 

4 

32  17 

2968.34 

-25.56 

93.33 

260.66 

62,39 

5 21 

45 

2368.3 

-29,05 

85.64 

65.23 

22 

35  50 

4080.28 

-25.58 

177.06 

260.67 

62.40 

23  43 

50 

3480.3 

-29.06 

169.37 

114.77 

4 

32  17 

2968.34 

-25.56 

93.33 

260.66 

62.39 

5 21 

45 

2368.3 

-29.05 

85.64 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

: 

TOE  2.5491 

TRA 

2.5365 

TC3-3.0711 

BAU  .7804 

SCT  5982.1  SCR 

474.7  SC3 

656.8 

ST 

3577.1 

SR  464.2 

SS 

1 772 . 1 

ROE  .3526 

RRA 

.0551 

RC3  .0563 

FAU  .06354 

RRT 

.6355  IW 

.6165  RTF 

.9876 

CRT 

.9554 

CRS  -.9299 

CST 

-.9970 

1 

FOE  2.9605 

FRA 

3.6637 

FC3'2.8943 

BSP  19189 

see  6000.9  R23 

-.0148  R13 

.9876 

LSA 

4014.5 

MSA  188.2 

SSA 

12.9 

1 

80E  2.5734 

6RA 

2.5371 

8C3  3.0716 

FSP  -2354 

SCI 

5989.7  see 

366.9  THA 

2.89 

ELI 

3604.5 

EL2  136.1 

alf 

7.08 

1 

WUNCH  DATE  DEC  18  1968  FLIGHT  TJME  200.00  ARRIVAL  OATE  JLK-  6 1969 

heliocentric  conic  distance  555.303 


RL  147.20 

LAL 

.00 

La  86.14 

VL  27.607 

CAL  5.91 

ATL  M.4B 

HCA 

252.92 

SNA 

127.48 

ECC  .18518 

INC  3.5218 

VI 

30.267 

- 

RP  108.86 

LAP 

-3,37 

LOP  339.04 

VP  37,379 

CAP  6.61 

ATP  91.04 

TAL 

152.10 

TAP 

45.03 

RCA  103.87 

APO  151 .09 

V2 

34,811 

- 

RC  127.128 

CL 

T2.2J 

CP  -4.46 

TAL  48.04 

TAP  151.96  ETS  352.77 

TAE 

127.89 

ETE 

182.30 

TAC  102.09 

ETC  167.58 

CLP 

-152.29 

- 

PLANETOCENTRIC  CONIC 

E 

C3  19.922 

VHL 

4.463 

OLA  36.51 

RAL  31.69  RAD  6567.8 

VEL  11.887 

PTH 

2.11 

VHP 

4.999 

OPA  -4.28 

RAP  9.34 

ECC 

1.3279 

I 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  tONC 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

- 

65.92 

22 

45  24 

4080.70 

-24,96 

176.74 

262.74 

62.44 

23 

53  24 

3480.7 

-28.44 

169.09 

i 

114.08 

4 

34  34 

2990.24 

-24.95 

94.74 

262.74 

62.43 

5 

24  25 

2390.2 

-28.43 

87.09 

- 

65.92 

22 

45  24 

4080.70 

-24.96 

176.74 

262.74 

62.44 

23 

53  24 

3480.7 

-28.44 

169.09 

= 

114.08 

4 

34  34 

2990.24 

-24,95 

94.74 

262.74 

62.43 

5 

24  25 

2390.2 

-28.43 

87.09 

- 

65.92 

22 

45  24 

4080.70 

-24.96 

176.74 

262.74 

62.44 

23 

53  24 

3480.7 

-28.44 

169,09 

114.08 

4 

34  34 

2990.24 

-24.95 

94.74 

262.74 

62.43 

5 

24  25 

2390.2 

-28.43 

67.09 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.5875 

TRA 

2.72^  TCr-2.9916  BAU 

.7970 

SCT  6096.3  SCR 

472.1  SC3 

606.9 

ST 

3570.5  SR 

462.3 

SS 

1680.4 

5 

ROE 

.3596 

RRA 

.0513  RC3  .0618  FAU 

.05737 

RRT  .6056  RRF 

.5899  RTF 

.9873 

CRT 

.9483  CRS 

-.9210 

CST 

-.9970 

= 

FOE 

2,7249 

FRA 

3.5505  FC3-2.4929  BSP 

19635 

see  6114.6  R23 

'.0129  R13 

.^73 

LSA 

5968.5  MSA 

192.0 

SSA 

15.0 

z 

BCE 

2.6124 

BRA 

2.7297  003  2.9922  FSP 

-8182 

SCI  6103.0  SC2 

375.3  THA 

2.70 

ELI 

3597,4  EL2 

145.6 

alf 

7.01 

LAUNCH 

DATE 

DEC 

18  1968 

flight  time 

202,00 

ARRIVAL 

DATE 

JUL 

8 1969 

heliocentric  conic  OISTANCE  561 .201 


RL  147.20 

LAL 

,00 

La  86.14 

VL  27,588 

CAL  6.23 

A7L  86.51 

HCA 

256.09 

SNA 

127.35 

ECC  .18914 

INC  3.4876 

VI 

30.267 

- 

RP  108.84 

LAP 

-3.39 

LOP  342.21 

VP  37.571 

CAP  7.03 

ATP  90.84 

TAL 

151.24 

TAP 

47,33 

RCA  103.26 

APO  151  .43 

V2 

34.818 

- 

RC  129.481 

Cl 

21.37 

CP  -4.19 

?AL  46.84 

7AP  153.87 

ETS  352.67 

TAE 

127.07 

ETE 

181.99 

TAC  103.26 

ETC  167.62 

CLP 

-154.19 

PLANETOCENTRIC  CONIC 

C3  20.957 

VHL 

4.578 

OLA  36.08 

RAL  35.17 

RAO  6567.9 

VEL  11.931 

PTH 

2.12 

VHP 

5.229 

OPA  -3,52 

RAP  10.39 

ECC 

1.3449 

m 

LNCH  A7HTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

= 

66.63 

22 

55  11 

4081 .40 

-24.31 

176,42 

264.88 

62.47 

24 

3 12 

3481.4 

-27.80 

168.82 

= 

113.37 

4 

36  40 

3013.74 

-24.30 

96.26 

264.88 

62.46 

5 

26  54 

2413.7 

-27.79 

88.66 

- 

66.63 

22 

55  11 

4081 .40 

-24.31 

176.42 

264.88 

62.47 

24 

3 12 

3481  .4 

-27,80 

168.82 

113.37 

4 

36  40 

3015.74 

-24.30 

96.26 

264.88 

62.46 

5 

26  54 

2413.7 

-27.79 

88.66 

66.63 

22 

55  11 

4081 .40 

-24.31 

176,42 

264.88 

62.47 

?4 

3 12 

3481  .4 

-27.80 

168.82 

113.37 

4 

36  40 

3013,74 

-24.30 

96.26 

264.88 

62.46 

5 

26  54 

2413.7 

-27.79 

88.66 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  E«CUTION  ACCURACV  ORBIT  OETERMInA TION  ACCURACY^ 


TOE 

2.6259 

TRA 

2.9357 

TC3-2.8905  BAU 

.8100 

SCT  6202.8  SCR 

471.5 

SC3 

562.0 

ST 

3559.2  SR 

462.1 

SS 

1597.6 

— 

ROC 

.3687 

RRA 

.0494 

RC3  .0647  FAU 

.05148 

RRT  .5036  RRF 

.5696 

RTF 

.9869 

CRT 

.9412  CRS 

-.9124 

CST 

-.9970 

FOE 

2.5176 

FRA 

3.4525 

FC3-2.1267  BSP 

19968 

sea  6220.7  R23 

-.0105 

R13 

.9869 

LSA 

3923.6  MSA 

196.1 

SSA 

13.2 

B0€ 

2.6516 

BRA 

2.9361 

BC3  2.8912  FSP 

-2014 

SCI  6209.0  SC2 

362.5 

THA 

2.55 

Eli 

3585.7  £l2 

155.0 

Atr 

6,98 

■ — 

LAUNCH 

OATE  DEC  ] 

18  1968 

flight  time 

204.00 

ARRIVAL 

DATE 

JUL 

10  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  567.064 

RL  147.20  LAL  ,00  La  86,14  VL  27.568  CAL  6,56  A7L  86.55  HCA  259.26  SNA  127.21  ECC  .19342  INC  3.4543  VJ  30.267 

RP  106,62  LAP  -3.39  LOP  545.38  VP  37.363  CAP  7.46  ATP  90.64  TAL  150.35  TAP  49.61  RCA  102.61  APO  151.82  V2  34.825 

RC  131-823  CL  20.54  CP  -3.96  7AL  45.63  TAP  155.68  ETS  352.53  7A£  126.32  ETE  181.73  7AC  104.53  ETC  167.65  ClP-155.99 

PLANETOCENTRIC  CONIC 


C3  22.123 

VHL 

4.703 

OU  35.65 

RAL  34.66 

RAO  6567. 

9 VEL  11,979  PTH  2.14 

5. 

.469 

OPA  -2,73 

RAP  11.53 

ECC 

1.3641 

lnch  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.38 

23 

5 13 

4082.18 

-23.63 

176.10 

267.08 

62.50 

24  13 

15 

3482.2 

-27.12 

168.55 

112.62 

4 

38  29 

3039.07 

-23.62 

97.89 

267.07 

62.49 

5 29 

9 

2439.1 

-27.11 

90.34 

67.38 

23 

5 13 

A0BT.16 

-23.63 

176.10 

267.08 

62.50 

24  13 

15 

3482.2 

-27.12 

168.55 

112.62 

4 

38  29 

3039.07 

-23.62 

97.89 

267.07 

62.49 

5 29 

9 

2439.1 

-27.11 

90.34 

67.38 

23 

5 13 

4082.18 

-23.63 

176.10 

267.08 

62.50 

24  13 

15 

3482.2 

-27,12 

168.55 

112.62 

4 

38  29 

3039.07 

-23.62 

97.89 

267.07 

62.49 

5 29 

9 

2439.1 

-27.11 

90,34 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

CRB IT  DETERMINATION  ACCURACY 

TOE  2.6581 

TRA 

3.1493 

TC3-2.7824 

BAU  .8232 

SCT  6294.7  SCR 

471 .7  SC3  ! 

520.5 

ST  3535.1 

SR  462.5 

SS 

1517.4 

HOC.  .3792 

RRA 

.0490  RC3  .0649  FAU  .04631 

RRT 

.5667  RRF 

.5542  RTF 

.9865 

CRT  .9339 

CRS  -.9037 

CST 

-.9970 

FOE  2.3261 

FRA 

3.3589  FC3-J. 8122  BSP  20356 

sea  6312.4  R23 

-.0tW6  BU 

.9865 

LSA  3869.5 

MSA  200.6 

SSA 

13.2 

BOE  2.6850 

BRA 

3.1497 

SC3  2.7832  FSP  -1871 

SCI 

6300.4  SC2 

388.3  THA 

2.44 

ELI  3561.4 

El2  164.1 

ALF 

6.98 

626 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69) 


launch  date  OCC  1 a 1966 

HELKXENTffIC  CONIC 
RL  147. eO  LAL  .00  LOL  66.24 

RR  106.79  LAP  -3.39  LOP  346.56 

RC  134.153  CL  19.70  CP  -3.74 

Plane TOCENTR 1C  CONIC 
C3  23.436  VHL  4.641  OLA  35.20 


flight  TII€  206.00 
DISTANCE  572.692 

VL  27.547  CAL  6.92  A7L  66.56  MCA  262.43  SMA  127.06 
VP  37.355  CAP  7,90  ATP  90.45  TAL  149.45  TAP  5l .66 
7AL  44,41  tap  157.40  ETS  352.37  7AE  125.64  ETE  161.51 


ARRIVAL  DATE  JUL  12  1969 


ECC  .19604  INC  3.4217  VI  30.267 
RCA  101.91  APO  152.24  V2  34.633 
TAC  105.69  ETC  167.66  CLP- 157. 70 


RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

66.15 

23 

15 

30 

4063.09 

-22.92 

175.77 

111.69 

4 

40 

1 

3066.21 

-22.91 

99.64 

66.19 

23 

19 

30 

4063.09 

-22.92 

175.77 

111.65 

4 

40 

1 

3066.21 

-22.91 

99.64 

66.15 

23 

19 

30 

4063.09 

-22.92 

179.77 

111.65 

4 

40 

1 

3066.21 

-22.91 

99.64 

36.14  RAO  6566.0  VEL  12.034  PTH  2.15 
INJ  RT  ASC  INJ  ATMTH 


269.53 

269.32 

269.33 

269.32 

269.33 
269.32 


62.52 

62.51 

62.52 

62.51 

62.52 
62.51 


differential  CORRECTIONS 
TOE  2.6665  TRA  3.3756  TC3-2.66I9 
ROE  .3911  RRA  .0504  RC3  .0653 
FOE  2.1540  FRA  3.2754  FC3-1 .5343 
BOe  2.7166  BRA  3.3762  BC3  2.6627 

LAUNCH  DATE  DEC  16  1966 

HELIOCENTRIC  CONIC 
RL  147,20  LAL  .00  LOL  66.14 
RP  106,77  LAP  -3.36  LOP  351.73 
RC  136.471  CL  16.67  CP  -3.55 
PLAI« TOCENTR I C CONIC 


BAU  .6343 
FAU  .04154 
BSP  20700 
FSP  -1739 


VL  27.527 
VP  37.346 
TAL  43.19 


MIO-COURSe  EXECUTION  ACCURACY 
SCT  6377. 7 SCR  472.6  SC3 
RRT  .5547  RRF  .5436  RTF 
see  6395.2  R23  -.0065  R13 
SCI  6363.1  SCR  392.9  THA 

flight  TIME  206.00 

DISTANCE  576.679 

CAL  7.30  A7L  66.61  HCA  265.60  SMA  126.94 

GAP  6.37  ATP  90.26  TAL  146.54  TAP  54.14 

TAP  159.05  ETS  352.17  TAC  125.02  ETE  161.34 


VHP  5.720  OPA  -1.94  RAP  12.77  ECC  1.3857 
INJ  TIME 
24  23  33 
5 31  6 

24  23  33 
5 31  6 

24  23  33 

5 31  6 . . 

ORBIT  DETERMINATION  ACCURACY 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3465.1 

-26.41 

166.26 

2466.2 

-26.40 

92.14 

3463.1 

-26.41 

166.26 

2466.2 

-26.40 

92.14 

3463.1 

-26.41 

166.26 

2466.2 

-26.40 

92.14 

462.7 

ST 

3504.6  SR 

463.4 

SS 

1443.2 

.9661 

CRT 

.9266  CRS 

-.6950 

CST 

-.9970 

.9661 

LSA 

3612.6  MSA 

205.3 

SSA 

13.2 

2.36 

ELI 

3530.9  EL2 

173.0 

ALF 

7.00 

ARRIVAL  DATE  JUL  14  1969 


ECC  .20304  INC  3.3696  VI  30.267 
RCA  101.16  APO  152.71  V2  34.841 
TAC  107.34  ETC  167.70  ClP-159.34 


C3  24.916 

VHL  4. 

.992 

OLA  34,75 

RAL  37.61 

RAO  6566.0 

VEL  12.095 

PTH  2.16 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

66.97 

23  26 

I 

4063.99 

-22.16 

175.42 

271 .63 

62.54 

111.03 

4 41 

12 

3095.32 

-22.17 

101.52 

271 .62 

62.53 

66.97 

23  26 

1 

4063.99 

-22.16 

175.42 

271 .63 

62.54 

111.03 

4 41 

12 

3095.32 

-22.17 

101.52 

271 .62 

€2.53 

66.97 

23  26 

1 

4063.99 

-22.16 

175.42 

271 .63 

62,54 

111.03 

4 4J 

12 

3095.32 

-22.17 

101,52 

271 .62 

62.53 

5.964  OPA  '1.13  RAP  14.09  ECC  1.4100 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  34  5 

3464.0 

-25.66 

167.97 

5 32  46 

2495.3 

-25.66 

94.06 

24  34  5 

3464.0 

-25.66 

167.97 

5 32  46 

2495.3 

-25.66 

94.06 

24  34  5 

3464  .0 

-25.66 

167.97 

5 32  46 

2495.3 

-25.66 

94.06 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7169  TRA  3.6152  TC3-2.5311  BAU  .6434 

ROE  .4042  RRA  .0535  RC3  .0603  FAU  .03712 

FOE  1.9966  FRA  3.2001  FC3-1 .2699  BSP  21021 

BOE  2.7466  BRA  3.6156  0C3  2.5316  FSP  -1616 


SCT  6491.0  SCR  473.6  SC3 
RRT  .5471  RRF  .5375  RTF 
SC6  6466.4  R23  -.0046  R13 
SCI  6456.2  SC2  396.2  THA 


446.2 

ST 

3466.0  SR 

464.5 

SS 

1374.0 

.9657 

CRT 

.9192  CRS 

-.6665 

CST 

-.9970 

.9657 

LSA 

3753.1  MSA 

210.1 

SSA 

13.2 

2.31 

ELI 

3494.2  El2 

161.5 

alf 

7.04 

LAUNCH  CATE  DEC  16  1966 


flight  time  210.00 


ARRIVAL  DATE  JUL  16  1969 


HELIOCENTRIC  CONIC 
RL  147,20  LAL  .00  LOL  66.14 

RP  106.74  LAP  -3.36  LOP  354.91 

RC  136.775  CL  16.04  CP  -3,36 

Plane TOCENTR I c conic 
C3  26.564  VHL  5.156  OLA  34.26 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
69.62  23  36  49  4064 .60 

110.16  4 41  59  3126.55 

69.62  23  36  49  4064.60 

110.16  4 41  59  3126.55 

69.82  23  36  49  4064 , BO 

110.16  4 41  59  3126.55 

DIFFERENTIAL  CORRECTIONS 
TOE  2.7483  TRA  3.6730  TC3-2.3663 

ROE  .4164  RRA  .0565  RC3  .0566 

FOE  1 .6621  FRA  3.1364  FC3-1 .0706 

BOE  2.7600  BRA  3.6735  BC3  2.3670 

LAUNCH  DATE  OEC  16  1966 
HELIOCENTRIC  CONIC 


VL 

VP 

7AL 


DISTANCE  564.423 

27.505  CAL  7.72  A7L  66.64  HCA  266.77  SMA  126.60 

37.341  CAP  6.65  ATP  90.07  TAL  147,62  TAP  56.39 


41.96  7AP  160.62  ETS  351.91  7AE  124.46  ETE  161.19 


RAL  39.06 
INJ  LAT 
-21.41 
-21.39 
-21.41 

-21.39 
-21 .41 
-21.39 

BAU  .6463 
FAU  .03266 
BSP  21214 
FSP  -1496 


RAO  6566.1  VEL  12.164  PTH  2.16  VHP  6.261 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
175.05  273.97  62.56  24  44  54 

103.54  273.96  62.55  5 34  5 

175.05  273.97  62.56  24  44  54 

103.54  275.96  62.55  5 34  5 

175.05  273.97  62.56  24  44  54 

103.54  273.96  62.55  5 34  5 

MID-COURSE  EXECUTION  ACCURACY 
SCT  6520.4  SCR  475.2  SC3  417.0 

RRT  .5443  RRF  .5361  RTF  .9653 

SOB  6537.6  R23  -.0026  R13  .9053 

SCI  6525.5  SC2  596.3  THA  2.26 


flight  TIME  212.00 


ECC  .20645  INC  3.3577  VI  30.267 

RCA  100.37  APO  153,23  V2  34.650 

TAC  106.65  ETC  167.70  ClP-160.90 

OPA  -.32  PAP  15.47  ECC  1.4375 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3464.6  -24.91  167.65 

2526.5  -24.90  96.13 

3464.6  -24.91  167.65 

2526.5  -24.90  96.13 

3464.8  -24.91  167.65 

2526.5  -24.90  96.13 

ORBIT  determination  ACCURACY 
ST  3431.5  SR  465.6  SS  1312.3 

CRT  .9119  CRS  -.6763  CST  -,997j 

lSA  5697.0  MSA  214.6  S5A  13.1 

ELI  3457.7  El2  169.6  AlF  7.07 

ARRIVAL  DATE  JUL  16  1969 


RL 

147.20 

LAL 

.00 

LOL 

66.14 

VL 

RP 

106.71 

LAP 

-3.32 

LOP 

356.09 

VP 

RC 

141.067 

Cl 

17.21 

CP 

-3.23 

TAL 

PLANE TOCENTR I C CONIC 

C3 

26.466 

VHL 

5,335 

OLA 

33.61 

RAL 

DISTANCE  590.117 

CAL  0.16  A7L  66.67  HCA  271.94  SMA  126.65 

CAP  9.35  ATP  69.69  TAL  146.69  TAP  56.63 

40.76  ZAP  162.13  ETS  351.60  7AE  123.95  ETE  161.06 


27.464 

37.334 


LNCH  ATMTH  LNCH  TIME  L-I  TIME 


23  47  55  4065.37 

4 42  16  3160.04 

23  47  55  4065.37 

4 42  16  3160.04 

5 25  0 3029.56 

4 6 19  3263.64 


70.71 
109.29 
70.71 
109.29 
110.00 
110.00 

differential  CORRECTIONS 
TOE  2.77J3  TRA  4.1421  TC3-2.2420 
ROE  .4333  RRA  .0651  RC3  .0519 
FOE  1*7347  FRA  3.0762  FC3  -.6669 
BOE  2.6079  BRA  4.1426  BC3  2.2426 


40.49  WO  6566.1  VEL  12.241  PTH  2.20  VHP  6.554 
INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
-20.61  174.65  276.35  62.59  24  56  1 

-20.59  105.70  276.34  62.56  5 34  56 

-20.61  174,65  276.35  62.59  24  56  1 

-20.59  1 05,70  276.54  62.58  5 34  56 

-24.34  97.53  276.33  65.23  6 15  30 

-16.94  111.67  274.23  59.66  5 2 43 

MID-COURSE  EXECUTION  ACCURACY 
BAU  .6535  SOT  6577.1  SCR  476.1  SC3  366.1 

FAU  .02916  RRT  .5442  RRF  .5372  RTF  .9650 

BSP  21495  see  6594.3  R23  -.0009  Rl3  .9650 

FSP  -1396  SCI  6962.2  SC2  399.1  THA  2.26 


ECC  .21430  INC  3.3259  Vl  30.267 

RCA  99.91  APO  153.60  V2  34.660 

TAC  110.42  ETC  167.66  ClP-162.42 

OPA  .50  RAP  16.92  ECC  1.4665 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3469.4  -24.11  167.29 

2560.0  -24.10  96.34 

3465.4  -24.11  167.29 

2560.0  -24.10  96.34 

2429.6  -27.47  69.76 

2663.6  -20.62  104.69 

ORBIT  OETERMINATfON  ACCURACY 

ST  3365.3  SR  466.0  SS  1252.6 

CRT  .9044  CRS  -.6700  CST  -.9971 

LSA  3633.0  MSA  219.6  S5A  13.0 

ELI  3411,6  EL2  197.4  AlF  7.12 


627 


JPL  TM  33*99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69) 


LAUNCH  DAJZ  OtC  XB 


aiGHT  TIHC  ^M.00 


arrival  cate  JUl  ZO  1969 


helioccntric  conic 

RL  147.20  LAL  ,00  LOt  d€.14  VU  27.462 

RP  106.66  LAP  -3,26  LOP  1.27  VP  37.327 

RC  143.344  CL  16.36  CP  -3.09  2AL  39.59 

Plane TocENtRjc  conic 


distance  595.756 

CAL  6.64  A2L  66.71  HCA  275.12  SNA  126.51  ICC  ,ZZ065  INC  3.2940  VJ  30.267 

CAP  9.67  A2P  69.71  TAL  145.76  TAP  60.66  RCA  96.59  APO  154,42  V2  34.870 

2AP  163.59  ETS  351.21  2A£  123.47  ETC  160.96  ZAC  112.05  ETC  167,65  ClP-163.66 


C3  30.594 

VHL 

5.531 

OLA  33.32 

RAL  41 .69 

rad  6566. 

.2  VEL  12.326 

PTh  2.22 

VHP  6.663 

OPA 

1.33 

RAP  ia.43 

ECC  1 .5035 

lnch  azmth 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

: INJ  AZMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 lAT 

INJ  2 LONC 

7|  .65 

0 

3 16 

4065.59 

-19.77 

174.21 

278.77 

62.61 

I 11 

22 

3485.6 

-23.28 

166.90 

106.35 

4 

42  5 

3195.92 

-19.76 

106.02 

278.76 

62.60 

5 35 

21 

2595.9 

-23.27 

100.71 

7l  .65 

0 

3 16 

4065.59 

-19.77 

174.21 

276.77 

62.61 

I 11 

22 

3465.6 

-23.28 

166.90 

106.35 

4 

42  5 

3195.92 

-19.76 

106.02 

276.76 

62.60 

5 35 

21 

2595.9 

-23.27 

100,71 

110.00 

5 

50  10 

2967,17 

-25.52 

94.60 

261.74 

66.45 

6 39 

57 

Z'tBl.Z 

-28.48 

86.87 

110.00 

3 

54  21 

3342.33 

-14.21 

116.11 

275.49 

56.56 

4 50 

4 

Z7AZ,5 

-18.26 

109.34 

differential  CORRECTIONS 

MID' 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDC  2.6006 

TRA 

4.4266 

TC3-2.0920 

SAU  .6559 

SCr  6626.7  SCR 

476.7  SC3 

361.6 

ST 

3336.7 

SR  465.9 

SS  1X98.0 

ROC  .4490 

RRA 

.0734 

RC3  .0469 

FAU  .02569 

RRT 

.5472  R^ 

.5413  RTF 

.9647 

CRT  .6966 

CRS  -.8619 

CST  -.9972 

FOE  1.6203 

FRA 

3.0237 

FC3  -.7271 

esP  21740 

see  6643.6  R23 

.0006  R13 

.9647 

LSA 

. 3566.7 

MSA  224 . 1 

SSA  12.9 

BOE  2.6363 

0RA 

4.4292 

BC3  2.0925 

FSP  -1304 

SCI 

6631.6  SC2 

396.7  THA 

2.26 

ELI 

3362.6 

EL2  204.5 

ALF  7.16 

LAUNCH  CATC  DEC  16  1966 


fLlCHT  TIME  216.00 


ARRIVAL  DATE  JUL  22  1969 


HELIOCENTRIC  CONIC 

distance  601.; 

532 

RU  147,20 

LAL 

,00 

LOL  - 

86.14 

VL 

27.440 

CAL  9.15 

AZL  66.74 

HCA  276.30 

SMA 

126.56 

ECC  .22753 

INC 

3.2617 

VI 

30.26  7 

RP  106.69 

LAP 

-3.23 

LOP 

4.45 

VP 

37.320 

CAP  10.43 

AZP  69.53 

TAL  144.63 

TAP 

63.12 

RCA  97.61 

APO 

155.11 

V2 

34.880 

RC  149.606 

CL 

15.56 

CP 

-2.96 

ZAL 

36.41 

ZAP  165.01 

ETS  350.72 

7AE  123.03  ETE 

160.91 

ZAC  113.7? 

ETC 

167.60 

CLP 

'165.29 

PLANE TOCENTRIC  CONIC 

C3  33.005 

VHL 

5.745 

OLA 

32.63 

RAL 

43.27 

RAO  6566.3 

VEL  12.425 

PTH  2.25 

VHP 

7,190 

OPA  2.16 

RAP 

19.98 

ECC 

1.5432 

lnch  AZMTH 

lnch  time 

L-I 

TIME 

JHJ  UT 

iNJ  lONC 

INJ  RT  ASC 

INJ  AZHtH 

INJ 

1 TI>C 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONC 

72.64 

0 

15  5 

4065 

.14 

16.91 

173.70 

261.22 

62.65 

1 

23  10 

3465.1 

-22,42 

166-43 

107.36 

4 

41  14 

3234 

.53 

- 

16.90 

110.53 

261.21 

62.64 

5 

35  9 

2634.5 

-22.41 

103.26 

72.64 

0 

15  5 

4065 

.14 

- 

16.91 

173.70 

261.22 

62.65 

1 

23  10 

3465.1 

-22.42 

166.43 

107.36 

4 

41  14 

3234 

.53 

- 

16.90 

110.53 

261.21 

62.64 

5 

35  9 

^34.5 

-22.41 

103.26 

110,00 

6 

10  16 

2960 

.59 

-i 

26.24 

93.06 

264.92 

67,26 

6 

59  36 

2360.6 

■29.08 

85.04 

1X0,00 

3 

45  14 

3407.00 

- 

11.66 

119.66 

277.05 

57.71 

4 

42  I 

2607.1 

-16.06 

113.06 

OIFFCSEnTIal  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.6271 

TRA 

4.7339 

TC3-1 

.9364 

BAU 

.6555 

SCT  6669.4  SCR  476.9  SC3  337.3 

ST  3265.7 

SR 

465.0 

SS 

1147.7 

ROC  .4652 

RRA 

.0636  RC3 

.0417 

FAU 

.02246 

RRT  . 

.5530  RRF 

.5479  RTF 

.^45 

CRT  ,6691 

CRS 

-.8538 

CST 

-.9973 

FOE  1.5169 

FRA 

2.9762  FC3  - 

.5692 

BSP 

21959 

see  6666.4  R23 

.0019  R13 

.9645 

LSA  3503.6 

MSA 

228.3 

SSA 

12.7 

BOE  2.8651 

BRA 

4.7346 

BC3  I 

.9366 

FSP 

-1216 

SCI  6674.6  SC2  397.0  THA 

2.27 

ELI  3311.7  EL2 

211.1 

alf 

7,20 

LAUNCH  DATE  DEC  16  1966 


FLIGHT  TIME  216.00 


ARRIVAL  CATE  JUL  24  1969 


HELIOCENTRIC  CONIC 


DISTANCE  606.636 


RL  147. ?0 

LAL 

.00 

LOL 

86.14 

VL  27.418 

CAL  9.70 

AZL  86.77 

HCA  281.48 

SNA 

126.22 

ECC  .23501 

INC 

3.2288 

VI  50.267 

RP  108.61 

LAP 

-3.16 

LOP 

7.64 

VP  37.314 

CAP  11. Ol 

AZP  89.36 

TAL  143.90 

TAP 

65.38 

RCA  96.55 

APO 

155.88 

V2  34,891 

RC  147.857 

CL 

14.75 

CP 

-2.64 

ZAL  37.26 

ZAP  166,38 

ETS  350.10 

ZAE  122.61 

ETE 

180.85 

ZAC  115.43 

ETC 

167.53 

CLP-166.68 

planetocentric  conic 

C3  35.742 

VHL 

5.978 

CLA 

32.33 

RAL  44.61 

RAC  6566.4 

VEL  12,534 

PTH  2.27 

VHP 

7, 

537 

OPA  2.99 

RAP 

21.58 

ECC  1.5882 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ.  2 LONG 

73.70 

0 

27  20 

4063.63 

-18.02 

173.12 

283.70 

62.69 

1 

35 

24 

3483.8 

-21 .54 

165.90 

106.30 

4 

39  41 

3276.05 

-18.00 

Ui.22 

283.69 

62.68 

5 

34 

17 

2676.1 

-21.52 

106.00 

73.70 

0 

27  20 

4063 

.63 

-18.02 

173.12 

283.70 

62.69 

1 

35 

24 

3483.8 

-21 -54 

165.90 

106.30 

4 

39  41 

3276.05 

-18.00 

115,22 

283.69 

62.68 

5 

34 

17 

2676.1 

-21.52 

106.00 

110.00 

6 27  52 

2941 

.98 

-26.7? 

91.83 

288.03 

67.84 

7 

16 

54 

2342.0 

-29.48 

83.74 

110.00 

3 

36  19 

3465 

.90 

-9.7? 

122.07 

278.75 

57.07 

4 

36 

5 

2865.9 

-13.99 

1)6.37 

differential  corrections 

MIO-COURSe  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  2.8550 

TRA 

5.0596 

TC3-1 

,7821 

BAU  .8517 

SCT  6705,5  SCR  476.6  SC3  315.1 

ST  3233.4 

SR 

463.1 

SS  IXOZ.D 

ROE  .4821 

RRA 

.0956 

RC3 

.0367 

FAU  .01943 

RRT  . 

.5610  RRF 

.5566  RTF 

.9844 

CRT  .8815 

CRS 

-.8460 

CST  -.9974 

FDE  1 .4241 

FRA 

2.9396 

FC3  - 

.4706 

BSP  22144 

SC6  6722.4  R23 

.0030  R13 

.9844 

LSA  3439.4 

HSA 

232.1 

SSA  12.5 

BOE  2.8954 

BRA 

5.0607 

BC3  1 

,7»2i 

FSP  -1137 

SCI  6710.8  SC2  394.2  THA 

2.29 

Eli  3259.2  El2 

217.0 

alf  7.?3 

LAUNCH  DATE  DEC  16  1966 


flight  TIME  220.00 


ARRIVAL  DATE  JUL  26  1969 


HELIOCENTRIC  CONIC 

DISTANCE  612.259 

RL  147.20 

LAL 

,00 

LOL 

86.14 

VL  27.395 

CAL  10.29 

AZL  86.80 

HCA  284.66 

SMA 

126.07 

ECC  .24315 

INC 

3.1952 

VI 

30.267 

RP  108.58 

LAP 

-3.09 

LOP 

10.82 

VP  37.308 

CAP  11.63 

AZP  89.19 

TAL  14?. 99 

TAP 

67.65 

RCA  95.4? 

APO 

156.7? 

V2 

34.902 

RC  150.092 

GL 

13.95 

CP 

-2.74 

ZAL  36.13 

ZAP  167.72 

ETS  349.32 

ZAE  \ZZ,ZZ  ETE 

180.80 

ZAC  117.18 

ETC 

167.43 

CLP 

-168.03 

PLAfCTOCENTRIC  CCNIC 

C3  38.858 

VHL 

6.234 

OLA 

31 .83 

RAl  45.91 

RAD  6568.5 

VEL  12.658 

PTH  2.30 

VHP 

7. 

.908 

OPA  3.82 

RAP 

23.22 

ECC 

X .6395 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIlC 

INJ  UT 

INJ  LCMC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.83 

0 

40  4 

4081 

.4] 

-17.10 

172.44 

286.21 

62.74 

1 

48 

5 

3481  ,4 

-20.62 

165.26 

105.17 

4 

37  20 

33Z0.7Z 

-17.09 

116.13 

286.20 

62.74 

5 

32 

41 

27?0.7 

-20.61 

108.95 

74.83 

0 

40  4 

4081 

.41 

-17.10 

17?. 44 

286.21 

62.74 

I 

48 

5 

3481 .4 

■20.62 

165-26 

105.17 

4 

37  20 

33Z0.72 

-17.09 

116.13 

286,20 

62.74 

5 

32 

41 

2720.7 

-20.61 

108.95 

110.00 

6 

43  51 

2928 

.61 

-27.06 

90.94 

291 .09 

68.27 

7 

32 

40 

2328.6 

-29.76 

82.80 

110.00 

3 

32  43 

3521 

.52 

-7.65 

125.84 

280.55 

56,58 

4 

31 

25 

2921 .5 

-11.99 

119.44 

differential  correcticns 

mid-course  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.8875 

TRA 

5,4114 

TC3-J 

.6223 

BAU  .8430 

SCT  6738.2  SCR  475.8  SC3  294.8 

ST  3183.0 

SR 

460.4 

SS 

1061 .7 

ROE  .4994 

RRA 

.1097  9C5 

.0521 

FAU  .01649 

RRT 

.5714  RRF  , 

.5677  RTF 

.9843 

CRT  .8739 

CRS 

-.8387 

CST 

-.9976 

FOE  1.3424 

FRA 

Z.9099  FC3  - 

.3675 

BSP  22237 

see  6755.0  R23 

.0041  RI3  . 

.9845 

LSA  3378.7 

MSA 

235.2 

SSA 

12.3 

BOE  2.9304 

BRA 

5.4125 

BC3  1 

.6226 

FSP  -1059 

SCI  6743.7  SC2  390.2  THA 

2.32 

ELI  3208.5 

EL2 

222.0 

alf 

7.24 

626 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


tAUNCH  CATE  DEC  19  196fl 


Flight  time  70,oo 


ARRIVAL  CATE  FEB  27  1969 


HELIOCENTRIC  CONIC 
RL  1A7.19  LAL  .00  LOL  87.16 

RP  107.48  LAP  ?.83  LOP  13^.7^ 

RC  69.^41  OL  4.68  OP  .86 

PLANCTOCENTRIC  CONIC 
C3  ?1 1.099  VHL  14.928  CLA  12.94  RAl 


DISTANCE  138.231 

VL  18.188  CAL  19.17  A7L  86.09  MCA  45.63  SNA  90.13  ICC  ,63224  INC  3.9541  VI 

VP  31  .977  GAP  -41.84  A7P  87.23  TAL  170.40  TAP  216.03  RCA  28.64  APO  151.61  V2  35.259 

7AL  69.16  7AP  29.13  ETS  181 .28  7AE  141.03  ETE  190.19  7AC 


30.269 


76.69  ETC  165.32  ClP  29,12 


LNCH  ATMTH 

LNCH  ■ 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

5 4 

18 

3155.20 

-26.66 

107.59 

90.00 

20  23 

42 

4971 .63 

22.14 

217,72 

100.00 

6 32 

21 

2871 .24 

-28.38 

87.04 

100.00 

21  38 

21 

4730.83 

23.80 

199.42 

110.00 

7 55 

41 

2610.44 

-32.99 

68.14 

110.00 

22  31 

29 

4564.39 

28.21 

185.07 

differential  corrections 
TOE  -.6893  TRA-1.1 
ROE-1 .0312  RRA  .4 
FOE  .3522  FRA  .( 


LAUNCH  DATE  DEC  19  1968 


HELIOCENTRIC  CONIC 


TC3 

-.1134 

BAU 

.3238 

SCT 

RC3 

-.0176  FAU 

r0l284 

RRT 

FC3 

-.0527 

BSP 

2222 

see 

ec3 

.1148 

FSP 

-62 

SCI 

RL 

147.19 

LAL 

.00 

RP 

107.48 

LAP 

2.93 

RC 

67.184 

GL 

5.03 

plaictocentric  conic 

87.16 

135.97 

.89 


18.64  RAO  6571.2  VEL  18.231  PTH  3.02  VHP  24.119  OPA 
INJ  RT  ASC  INJ  A7MTH 
284.71  80.07 

272.92  71.88 

289.04  80.20 

272.32  71,36 

285.96  80.49 

270.59  69.85 

MIO-COURSE  EXECUTION  ACCURACY 

831.4  SCR  447.5  SC3  29.4 
-.0022  RRf  -.0007  RTF  -.6365 
944.2  R23  .0027  R13  .6365 

831.4  SC2  447.9  THA  179.90 


flight  72.00 

DISTANCE  144.148 

gal  18.54  A7L  86.11  MCA  48.88  SMA  91.71 

GAP  -39.89  ATP  87.44  TAL  169.61  TAP  218.49 

7AP  27.60  ETS  181.94  7AE  141,52  ETE  190.74 


-9-44  RAP  344.26  ECC  4.4735 


INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 56  53 

2555.2 

-27.76 

99.09 

21  46  34 

4371  .6 

19.46 

2i0.0B 

7 20  12 

2271  .2 

-29.44 

78.39 

22  57  11 

4130.8 

21 .04 

191 .7? 

8 39  12 

2010.4 

-33.95 

59.04 

23  47  33 

5964.4 

25.21 

177.18 

0R8IT  DETERMINATION  ACCURACV 


ST 

346.1 

SR 

410, 

.2 

SS 

335.2 

CRT 

.6975 

CRS 

.7896 

CST 

.9888 

LSA 

591.3 

MSA 

225 

.0 

S5A 

13.8 

Eli 

496.0 

El2 

205 

.1 

alf 

51  .88 

ARRIVAL  DATE  MAR  1 1969 


VL  18.876 
VP  31 .977 
TAL  64 .01 


ECC  .65471  INC  3.8675  VI  30.269 

RCA  31.67  APO  151.76  V2  35.258 

TAC  78.59  ETC  165.49  ClP  27.59 


C3  191.921  VHL  13.854  OLA  13. 7j  RAL  19.61 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

1 30 

3166.97 

-26,52 

108.42 

90.00 

20 

34  15 

4930.57 

21 .25 

215.05 

100.00 

6 

30  3 

2881 .37 

-28.26 

87.77 

100.00 

21 

48  23 

4691 .40 

22.92 

196.82 

110.00 

7 

54  29 

2617.17 

-32.91 

68.65 

110.00 

22 

40  26 

4528.37 

27,34 

182.63 

DIFFERENTIAL  CORRECTIONS 


ROE 

FOE 


-.9949  RRA 
.5661  FRA 


TC3 

-.1202  BAU 

.3124 

SCT 

RC5 

-.0196  FAU 

.01301 

RRT 

FC3 

-.0587  BSP 

2338 

see 

BC3 

.1218  FSP 

-68 

SCI 

LAUNCH  DATE  DEC  19  1968 
HELIOCENTRIC  CONIC 

RL  147.19  LAL  .00  LOL  87.16  VL  19.519 

RP  107.48  LAP  3.02  LOP  139.22  VP  32.359 

RC  65.159  GL  5.39  GP  .92  7AL  62.92 

PLANE TOCENTRIC  CONIC 
C3  174.610  VHL  13.214  OLA  14.46  RAL 


RAD  6571.0  VEL  17.699  PTH  2.98  VHP  23.162  OPA 
INJ  RT  ASC  INJ  A7MTH 
284.89  79.68 

272.71  70.83 

285.24  79.83 

272.07  70.27 

286.19  80.20 

270.24  68.64 
MID-COURSE  EXECUTION  ACCURACY 

871.6  SCR  452.2  SC3  31.9 
.0009  RRF  -.0036  RTF  -.6558 
981.9  R23  -.0027  R13  -.6558 
871.6  SC2  452.2  THA  .04 

flight  TIME  74.00 
DISTANCE  150.158 

GAL  17.55  ATL  86.17  MCA  52.12  SMA  93.30 

GAP  -38.04  ATP  87.65  TAl  168.64  TAP  220.97 

TAP  26.09  ETS  181 .81  TAE  142.11  £TE  191.37 


-8.76  RAP  345.86  ECC  4.1585 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 54  17 

2567.0 

-27.67 

99.94 

21  56  26 

4330.6 

18.44 

207.50 

7 18  5 

2281 .4 

-29.38 

79.14 

23  6 34 

4091 .4 

20.02 

189.23 

8 38  7 

2017.2 

-33.92 

59.56 

23  55  54 

3928.4 

24.19 

174.87 

ORBIT  DETERMINATION  ACCURACV 


ST 

364.2 

SR 

415.0 

SS 

350.9 

CRT 

.6967 

CRS 

.7906 

CST 

.9885 

LSA 

611.9 

MSA 

231.1 

S5A 

14.0 

Eli 

509.5 

El2 

212.8 

alf 

50.33 

ARRIVAL 

DATE 

HAR 

3 1969 

ECC  .62774  INC  3.8272  Vl  50.269 
RCA  34.73  APO  151.88  V2  35.257 
TAC  80.02  ETC  165.65  CLP  26.07 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 58 

28 

3177.92 

-26.38 

109.19 

90.00 

20  44 

36 

4888.88 

20.29 

212.36 

100.00 

6 27 

32 

2890.64 

-20.15 

88.43 

100.00 

21  58 

12 

4651.38 

21.98 

194.23 

110.00 

7 53 

6 

2622.96 

-32.85 

69.09 

110.00 

22  49 

8 

4491 .83 

26.41 

180.19 

20.52  RAO  6570.9  VEL  17.203  PTH  2.94  VHP  22.240  OPA  -8.06  RAP  347.47 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
284.94  79.31  5 51  26 

272.44  69.82  22  6 4 

285.32  79.50  7 15  43 

271.77  69.21  23  15  43 

286.30  79.95  6 36  48 

269.84  67.47  24  4 0 


ECC  3.8736 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2577.9 

-27.59 

100.73 

4288.9 

17.36 

204  ,91 

2290.6 

-29.31 

79.82 

4051 .4 

18.95 

186.74 

2023.0 

-33.88 

60.01 

3891 .8 

23.13 

172.57 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6891  TRA-1.7735  TC3  - 
ROE  -.9588  RRA  .3991 

FOE  .3801  FRA  .7J6I 

0OE  1.1808  6RA  1.8179  6C3 

LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  107.49  LAP  3.10  LOP  142.47 

RC  63.173  OL  5.77  GP  .95 

plane TOCENTRIC  CONIC 
C3  158.935  VHL  12.607  OlA  15.20  RAL 


TC3 

-.1264 

BAU 

.2994 

SCT 

911.9  SCR 

RC3 

-.0219 

FAU 

.01322 

RRT 

.0039  RRf 

FC3 

-.0656 

BSP 

2512 

sea 

J0J9.6  R23 

BC3 

.1283 

FSP 

-76 

SCI 

911.9  SC2 

MID-COURSE  EXECUTION  ACCURACY 

456.2  SC3  34.6 
.0066  RTF  -.6745 


ORBIT  DETERMINATION  ACCURACY 


456.2  THA 


.15 


flight  TIME  76.00 


VL  20.119 
VP  32.722 
TAL  61 .89 


DISTANCE  196.255 

CAL  16.78  ATL  86.23  HCA  55.37  SHA  94.89 

GAP  -36.29  ATP  87.85  TAL  168.09  TAP  223.46 

TAP  24.60  ETS  182.12  TAE  142.82  ETE  192.05 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

4 55  11 

3188.10 

-26.25 

109.91 

90.00 

20  54  45 

4846.52 

19.27 

209.67 

100.00 

6 24  48 

2899.09 

-28.04 

89.04 

100.00 

22  7 49 

4610.76 

20.97 

191.63 

110.00 

7 51  29 

2627.85 

-32.79 

69.46 

110.00 

22  57  37 

4454.77 

25.42 

177.77 

21.38  RAO  6570.7  VEL  16.741  PTH  2.90  VHP  21.351 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ST 

382 

.3 

SR 

419.2 

SS 

366.8 

CRT 

.6956 

CRS 

.7917 

CST 

.9881 

LSA 

632 

.5 

MSA 

236.9 

SSA 

.14.2 

Eli 

522 

.8 

El2 

220.2 

alf 

48.78 

arrival 

DATE 

HAR 

5 1969 

ECC 

.60143 

INC 

3.7719 

VI 

30.269 

RCA 

37. 

82 

APO 

151 .96 

V2 

35.254 

TAC 

81  . 

72 

ETC 

165,80 

ClP 

24.58 

DPA 

-7. 

35 

RAP 

349.09 

ECC 

3.6157 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

284 .88 
272.12 
285.27 
271.41 
286.29 
269.38 


78.98 

68.84 

79.20 

68.20 
79.74 
66.34 


5 48  19 

22  15  31 

7 13  7 

23  24  40 

8 35  17 

24  II  52 


2588-1 

4246.5 

2299.1 

4010.8 

2027.8 

3854.8 


-27.51 

16.23 

-29.25 

17.85 

-33.85 

22.01 


101 .47 
202 . 32 
80.44 
184.24 
60.39 
170.28 


DIFFERENTIAL  CORRECTIONS 
TDE  -.6882  TRA-1.7764  TC3  -.1323  6AU  .2857 

ROE  -.9229  RRA  .3767  RC3  -.0243  FAU  .01345 

FOE  .3946  FRA  .7408  FC3  -.0733  BSP  2698 

aOE  1.1512  BRA  1.8159  BC3  .1345  FSP  -84 


SOT  953,4  SCR  459.5  SC3  37.5 

RRT  .0072  RRf  -.0102  RTF  -.6927 

SC6  1058.3  R23  -.0037  R13  -.6927 

SCI  953.4  SC2  459.5  THA  *26 


ORBIT  determination  ACCURACV 


ST 

401.1 

SR 

422.8 

SS 

383.2 

CRT 

.6948 

CRS 

.7950 

CST 

.9877 

LSA 

653.9 

MSA 

242.3 

SSA 

14.4 

ELI 

536.7 

EL2 

227.3 

alf 

47.16 

629 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORfES  (VOL  4,  1968  69 


LAUNCH  DATE  DEC  19  1968 


FLIGHT  TIPC  78.00 


ARRIVAL  DATE  HAR  7 1969 


HELIOCENTRIC  CONIC 
RL  147,19  LAL  .00  LOt  87.16 

RP  107.90  LAP  3.18  LOP  145.72 

RC  61.231  Gl  6.15  CP  .98 

PLANETOCENTRIC  CONIC 
C3  144.731  VHL  12.030  OtA  15.92 
LNCH  AZNTH  LNCH  TIME  L-I  TIME 

90.00  4 51  37  3197.58 

90.00  21  4 44  4803.46 

100.00  6 21  48  2906,76 

100.00  22  17  14  4569.51 

110.00  7 49  39  2631 .87 

110.00  23  9 92  4417.16 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6906  TRA-1.7816  TC3  -.1386 

ROE  -.8871  RRA  .3546  RC3  -.0268 

FOE  .4101  FRA  .7664  FC3  -.0819 

80C  1.1242  BRA  1 .8165  BC3  .1412 

LAUNCH  DATE  DEC  19  1968 


VL  20.681 
VP  33.067 
ZAL  60.93 

RAL  22.19 
INJ  LAT 
-26.12 
18.19 
-27,94 
19.91 
-32.74 
24.38 

BAU  .2732 
FAU  .0)370 
BSP  2820 
FSP  -92 


distance  162.439 

OAL  16.04  AZL  B6. 28  HCA  58.62  5MA  96.47  ECC  .57584  INC  3.7209  VI  30-269 

CAP  -34.62  AZP  88.06  TAL  167.56  TAP  2^5 .98“ RCA  4^  APO  152.03  V2  35.25i 

ZAP  23.13  ET5  182.45  ZA£  143.65  ETC  192.79  ZAC  83.43  ETC  165.94  ClP  23.11 


RAO  6570.6  VEL  16.311  PTH  2.86  VHP  20.492 
IN.1  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


0.97  284.69  78.67  9 44  99 

6.97  271.75  67.92  22  24  47 

9.99  285.10  78.93  7 10  1 5 

9.03  271.00  67.23  23  33  24 

9.77  286.15  79.97  8 33  3) 

9.39  288.88  69.26  24  L9  29 

M1D-CCX1R9E  EICCUTICN  ACCURACY 


OPA  -6.62  RAP  350.71  ECC  3. 3819 
PO  CST  TIM  IHJ  2 LAT  iNJ  2 LONG 
2997.6  -27.42  102.15 

4203.5  15.04  199.72 

2306.8  -29.19  81.00 

5969.5  16.65  181.75 

2031.9  -33.83  60 . 70 

3817.2  20.83  167.99 

ORBIT  DETERMINATION  ACCURACY 


SGT 

999.0  SGR 

.1 

SG3 

40.6 

ST 

422.3 

SR 

425.8 

SS 

400.4 

1 

RRT 

.0120  RRf 

-.0)44 

RTF 

-.7097 

CRT 

.6954 

CRS 

.7945 

CST 

.9876 

c 

see 

1100.7  R23 

-.0036 

R13 

-.709  7 

LSA 

677.3 

MSA 

247,1 

SSA 

14.6 

SGI 

999.0  SG2 

462.0 

THA 

.40 

ELI 

552.) 

EL2 

234  .0 

alf 

45.34 

= 

flight  TIME 

80.00 

ARRIVAL 

DATE 

MAR 

9 1969 

HELIOCENTRIC  CONIC 

RL  147. J9  LAL  .00  LOL  87.16  VL  21.206 

RP  107.51  LAP  3.24  LOP  148,98  VP  33.394 

RC  99.338  CL  6.99  CP  1.02  ZAl  60.02 

PLANE TOCENTRIC  CONIC 

C3  131.847  VHL  11.482  OLA  16.64  RAL  22.94 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  iNJ  LAT 

90.00  4 47  47  3206.39  -26.00 

90.00  21  14  32  4 799.68  1 7.09 

100.00  6 18  33  29)3.70  -27.89 

100.00  22  26  28  4927.60  18.78 

1)0.00  7 47  36  2639.09  -32.70 

110.00  23  13  94  4379.0)  23.27 

differential  CORRECTIONS 

TOE  -.6910  TRA-1.783)  TC3  -.1439  BAU  .2589 
ROC  -.8516  RRA  .3328  RC3  -.0296  FAU  .0)399 

FOE  .4259  FRA  .7922  FC3  -.09)9  BSP  3008 

60E  1.0967  BRA  1.8139  6C3  .1469  FSP  -lOl 


distance  168.689 

CAL  15.33  AZL  86.33  HCA  61.86  SNA  98.04  ECC  .55102  INC  3.6733  VI  30.269 

CAP  -33.03  AZP  88.27  TAL  166.66  TAP  228.92  RCA  44.02  APO  192.06  V2  35.?48 

ZAP  21.67  ETS  182.82  ZAE  144.60  ETE  193.59  ZAC  85.19  ETC  166.06  CLP  21.64 


RAO  6970.4  VEL  19.9)2  PTH  2.81  VHP  19.663 
IHJ  LONG  iNJ  RT  ASC  IHJ  AZMTH  INJ  TIME 


284.39 

271.32 
284 .81 
270.93 
285.89 

268.32 


mid-course  execution  ACCURACY 
SGT  1044.2  SGR  463.9  SG3  44.0 

RRT  .0169  RRf  -.0190  RTF  -.7264 

9G8  1142.6  R23  -.0041  RI3  -.7264 

SGI  1044.3  SG2  463.8  THA  .52 


5 41  14 

22  33  92 

7 7 7 

23  41  59 

8 31  31 

24  26  93 


OPA  -5.88  RAP  392.39  ECC  3.1699 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2606.4  -27.35  102.78 

4199.7  13.80  197.10 

2313.7  -29.13  81  .51 

3927.6  15.42  179.24 

2035.1  -33.81  60.95 

3779.0  19.61  165.71 

ORBIT  DETERMINATION  ACCURACY 
ST  443.4  SR  428.1  SS  4ia.O 

CRT  .6957  CRS  .7963  CST  .9873 

LSA  700.8  MSA  291.5  SSA  14.7 

ELI  967.6  EL2  240.2  AlF  43.56 


LAUNCH  DATE  DEC  19  1968 


Flight  time  82.00 


ARRIVAL  DATE  MAR  11  1969 


HELIOCENTRIC  CONIC 

RL  147.19  LAL  .DO  LOL  87.16  VL  21.696 

RP  107.52  LAP  3.29  LOP  152.25  VP  33.703 

RC  57.501  CL  6.96  GP  1 .06  ZAL  99.16 

PLANE TOCENTRIC  CONIC 


DISTANCE  179.013 

GAL  14.64  AZL  86.37  HCA  65.11  SMA  99.59  ECC  .52701  INC  3.6284  VI  30.269 

CAP  -3K91  AZP  88.47  TAL  169.98  TAP  23J  .09  RCA  47. JO  APO  152.07  V2  35  -245 

ZAP  20.22  ETS  185.24  ZAE  145.69  ETE  194.46  ZAC  86.88  ETC  166.17  ClP  20.20 

RAO  6570.3  VEL  15.540  PTH  2.77  VHP  18.862  OPA  -9.12  RAP  353.98  ICC  2.9774 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  Inj  2 LONG 
111.77  283.96  78.11  53714  2614.6  -27.27  103.37 


C3  120.195 

VHL  10.962 

DLA  17.34 

RAL  23.63 

RAO  6570.3 

VEL  15.540 

PTH  2.77 

VHP 

10.862 

OPA  -5.1j 

LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  Til 

90.00 

4 43  39 

3214.62 

-25.89 

111.77 

283.96 

78.11 

5 

37  14 

2614.6 

90.00 

21  24  12 

4715.15 

15.85 

201.55 

270.84 

66.22 

22 

42  47 

4115.2 

100.00 

6 15  1 

2919.97 

-27,77 

90.53 

204.40 

78.46 

7 

3 41 

2320 .0 

100.00 

22  35  30 

4485.04 

17.60 

183.82 

270.02 

69.44 

23 

SO  16 

3005.0 

110.00 

7 45  19 

2637.44 

-32.67 

70.19 

205.51 

79.33 

0 

29  17 

2037.4 

110.00 

23  21  42 

4340.33 

22.10 

170.54 

267.72 

65.23 

24 

34  2 

3740.3 

differential  corrections 


MID-COURSC  EJCCUTION 


ORBIT  determination  ACCURACY 


TOE 

-.6917 

TRA- 

•1 .7036 

TC3 

-.1406 

BAU 

.2443 

SGT 

1091 .2 

SGR 

465.0 

SG3 

47.0 

ST 

465.5 

SR 

429.8 

SS 

436.2 

ROE 

-.0165 

RRA 

.3113 

RC3 

- .0325 

FAU 

.01432 

RRT 

.0217 

RRF 

-.0243 

RTF 

-.7423 

CRT 

.6965 

CRS 

.7982 

CST 

.98  70 

FOE 

.4426 

FRA 

.0105 

FC3 

-.1031 

BSP 

3200 

5GB 

1106.2 

R23 

-.0046 

R13 

-.7423 

LSA 

725.5 

MSA 

255.3 

SSA 

14  .9 

0OE 

1 .0701 

BRA 

1 .0106 

BC3 

.1521 

FSP 

-112 

SGI 

10?1.3 

SG2 

464.9 

THA 

.65 

ELI 

503.9 

EL2 

245-9 

ALF 

41  .73 

LAUNCH  DATE  DEC  19  1968 


FLIGHT  TIIC  84.00 


ARRIVAL  DATE  MAR  13  1969 


heliocentric  CONIC 

RL  147.19  LAL  .00  La  87.16  VL  22.155 

RP  107.54  LAP  3.33  LOP  155.48  VP  33.995 

RC  95.726  Gl  7.38  CP  1.11  ZAL  58.40 

planetocentric  conic 


DISTANCE  181.401 

OAL  13.98  AZL  86.41  HCA  68.35  SMA  101.12  ECC  .50384  INC  3.5860  V]  50-269 

CAP  -X).06  AZP  88.68  TAL  165.33  TAP  233.68  RCA  50.17  APO  152.06  V2  35.238 

ZAP  18.79  ETS  183.72  ZA£  146.91  ETE  195.43  ZAC  88.62  ETC  166.26  CtP  18.76 


C3  109.542 

VHL 

10.466 

OLA  18.03 

RAL  24.27 

RAO  6970.1  VEL  15.195  PTH  2.73 

VHP  10.080 

OPA  -4.35 

RAP 

355.62 

ECC 

2.8028 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

4 

39  12 

3222.35 

-25.70 

112.31  263.42 

77.86 

5 32 

54 

2622.4 

- 

27.20 

103 .92 

90,00 

21 

33  42 

4669.87 

14.59 

198. B3  270.31 

65.46 

22  51 

32 

4069.9 

11  .15 

191  .85 

100.00 

6 

11  13 

2925.63 

-27.69 

90,93  283.87 

78.26 

6 59 

59 

2325.6 

- 

29.03 

82.38 

100.00 

22 

44  23 

4441  .02 

16.36 

181.21  269.45 

64.63 

23  50 

25 

3841  .8 

12-81 

1 74 .22 

110.00 

7 

42  40 

2639.10 

-32.65 

70.31  285.01 

79.26 

0 26 

47 

2039.1 

- 

33.78 

61  .26 

110.00 

23 

29  17 

4301 .12 

20.08 

168.16  267.07 

62.30 

24  40 

58 

3701 .1 

17.01 

161  .17 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  E«CUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6954 

TRA- 

J .7052 

TC3  -.1534 

BAU  .2306 

SGT  1142.1  SGR 

465.4  SG3 

51  .8 

ST  490.0 

SR 

430.9 

SS 

455.5 

ROE  -.7810 

RRA 

.2901 

RC5  -.0359 

FAU  .01466 

RRT  .0285  RRF 

-.0309  RTF 

7572 

CRT  .6906 

CRS 

.8006 

CST 

.98  70 

FOE  .4604 

FRA 

.8460 

FC3  -.1159 

BSP  3339 

5GB  1233.5  R23 

-.0046  RI3  -. 

7573 

LSA  752.5 

MSA 

258 .4 

SSA 

15  . I 

BOE  1 .0464 

6RA 

1 .8086 

6C3  .1575 

FSP  -122 

SCI  1142.2  SC2 

465.2  THA 

.80 

ELI  602-4 

EL2 

250-8 

ALF 

39.7  7 

630 


II  mi  ininriiii  mtitn  in 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  19  1966 


ftlOHT  TIME  66.00 


ARRIVAL  DATE  MAR  15  1969 


HELIOCENTRIC  CONIC 
RL  147,19  LAL  .00  LOL  67.16 

RP  107.56  LAP  3.36  LOP  156.72 

ffC  54.021  CL  7.61  CP  1.16 

PLANE TOCENTRIC  CONIC 
C5  99.904  VHL  9.995  CLA  16.71 


DISTANCE  167.647 

VL  22.564  CAL  13,35  A7L  66.45  MCA  71.60  SNA  102.62 

VP  34.270  CAP  -26.66  A7P  66.66  TAL  164.70  TAP  236.30 

7AL  57.66  7AP  17.37  ETS  164.27  7AE  146.27  ETE  196.51 


ECC  .46154  INC  3.5453  VI  30.269 
RCA  53.20  APO  152.03  V2  35.232 
7AC  90.37  ETC  166.33  CLP  17.33 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 34 

25 

3229.66 

-25.67 

112.62 

90.00 

21  43 

5 

4623.82 

13.27 

196.09 

100.00 

6 7 

7 

2930.76 

-27.62 

91.30 

100.00 

22  53 

5 

4397.95 

15.06 

176.60 

110.00 

7 40 

1 

2640.06 

-32.64 

70.36 

110.00 

23  36 

39 

4261 .41 

19.60 

165.76 

RAL  24.64  RAO  6569.9  VEL  14.674  PTH  2.66  VHP  17.340  OPA  -3.57  RAP  357.27  ECC  2.6442 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  A7MTH 
77.63 
64.75 
76.06 
63.67 
79.21 
61.42 


INJ  TIME 

5 26  15 

23  0 9 

6 55  57 

24  6 23 

6 24  1 

24  47  41 


differential  CORRECTIONS 


CAUNCH  DATE  DEC  19  1966 


HELIOCENTRIC  CONIC 


TC3 

-.1567 

BAU 

.2155 

RC3 

-.0367 

FAU 

.01507 

FC3 

-.1306 

BSP 

3537 

BC3 

.1614 

FSP 

-135 

RL 

147.19 

LAL 

.00 

LOL 

67.16 

VL 

22.965  CAL 

RP 

107.56 

LAP 

3.36 

LOP 

161.97 

VP 

34.529  CAP 

RC 

52.393 

CL 

6.26 

CP 

1.21 

TAL 

57.03  TAP 

PLANE TOCENTRIC  CONIC 

C3 

91.151 

VNt 

9.547 

OLA 

RAL 

25.36  RAO 

LNCH  ATMTH 

LNCH  TINE 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

4 

29  17 

3236.66 

-25.57 

113.30 

90.00 

21 

52  21 

4577.00 

11.69 

193.34 

100.00 

6 

2 42 

2935.44 

-27.55 

91.63 

100.00 

23 

1 36 

4353.45 

13,71 

175.96 

110.00 

7 

37  0 

2640.41 

-32.63 

70.41 

110.00 

23 

43  49 

4221 .25 

16.26 

163.42 

DIFFERENTIAL  CORRECTIONS 
TDE  -.6996  TRA-1.7796  TC3  -.1566 

ROE  -.7139  RRA  .2491  RC3  -.0420 

FOE  .4966  FRA  .9027  FC3  -.1474 

BOE  .9995  BRA  1.7969  BC3  .1643 


LAUNCH  DATE  DEC  19  1966 

HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  107.60  LAP  3.39  LOP  165.22 

RC  50.652  CL  6.71  CP  1.27 

PLANE TOCENTRIC  CONIC 


BAU  .2002 
FAU  .01552 
BSP  3740 
FSP  -146 


INJ  RT  ASC 
262.76 
269.73 
263.23 
266.64 
264.39 
266.36 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  1192.7  SCR  465.0  SC3  56.2 

RRT  .0353  RRF  -.0372  RTF  -,77j7 

S<ie  12B0A  R23  -.0051  R13  -.7717 

SCI  1192.6  SG2  464.6  THA  .93 

flight  time  66.00 


DISTANCE  194.345 
12.73  A7L  66.49  HCA  74,64  SMA  104.09  ECC 

-27.33  ATP  69.06  TAL  164.11  TAP  256.95  RCA 

15.95  ETS  164.91  7A£  149.76  ETE  197.72  TAC 


VEL  14.577  PTH  2.64  VHP  16.616 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
zai.99  77.40  5 23  14 

269.10  64.11  23  8 36 

262.47  77.92  6 51  37 

266.16  63.17  24  14  11 

263.66  79.20  6 21  0 

265.64  60.60 

MID-COURSE  EXECUTION  ACCURACV 
SCT  1244.9  SCR  463.6  S03  6i .0 
RRT  ,0430  RRF  - 0446  RTF 
SC6  1326.5  R23  -.0056  RJ3 
SCI  1245.1  SC2  463.3  THA 


2629.7 

4023.8 
2330.6 

3798 .0 

2040.1 
3661  .4 


-27.12 

9.76 

-26.96 

n .43 

-33.76 

15.64 


104.45 
169.17 
62.76 
171 .69 
61 .33 
158.91 


ORBIT  DETERMINATION  ACCURACY 


24  54  10 


.7855 

.7655 

1.07 


VL  23.359 
VP  34.772 
TAL  56.43 


FLIGHT  TIME  90.00 

DISTANCE  200.691 
CAL  12.14  A7L  66.53  HCA 
GAP  -26.05  ATP  69.26  TAL  1 
TAP  14.55  ETS  165.66  TAE  1 


C3  83.200 

VHL  9.121 

OLA  20.03 

RAL  25.62 

RAO  6569.6 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 23  47 

3243.45 

-25.47 

113.77 

90.00 

22  1 31 

4529.43 

10.46 

190.57 

100.00 

5 57  57 

2939.76 

-27.49 

91.93 

100.00 

23  10  1 

4306.35 

12.31 

173.37 

110.00 

7 33  42 

2640.19 

-32.63 

70.39 

110.00 

23  50  45 

4160.66 

16.91 

161 .06 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
261.11  77.19  5 17  50 

63.54  23  17  0 

77.77  6 46  57 


ST 

514.5 

SR 

431  .3 

SS 

475.3 

CRT 

.7007 

CRS 

.8032 

CST 

.9868 

LSA 

760.0 

MSA 

260.9 

SSA 

15.2 

ELI 

621.1 

EL2 

254.9 

alf 

37.90 

ARRIVAL 

DATE 

MAR 

17  1969 

tee 

.46012 

INC 

3.5062 

VI 

30.269 

RCA 

56.19 

APO 

151 .98 

V2 

35.226 

TAC 

92.12 

ETC 

166.39 

CLP 

15.91 

OPA 

-2.76 

RAP 

358.91 

ECC 

2.5001 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2636.7 

- 

27.05 

104.95 

3977 .0 

8.31 

186.49 

2335.4 

- 

26.94 

83.10 

3753.5 

10.00 

169.16 

2040.4 

- 

33.78 

61  .36 

3621 .3 

14.22 

156.65 

ORBIT  determination  ACCURACY 

ST 

540.1 

SR 

431  .1 

SS 

496.0 

CRT 

.7033 

CRS 

.8060 

CST 

.9867 

LSA 

606.9 

MSA 

262.6 

SSA 

15.3 

ELI 

641.0 

tl2 

258.2 

alf 

36.04 

ARRIVAL 

DATE 

MAR 

19  1969 

ECC 

.43958 

INC 

3.4683 

VI 

30.269 

RCA 

59.14 

APO 

151 .91 

V2 

35.219 

7AC 

93.87 

ETC 

166.4  3 

CLP 

14.49 

DPA 

-1  .98 

RAP 

.55 

ECC 

2.3693 

PC 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

62.54  24  21  49 


70.21 

59.64 


DIFFERENTIAL  CORRECTIONS 


TDE 

-.7023 

TRA-1 .7743 

TC3 

-.1597 

BAU 

.1646 

ROE 

-.6609 

RRA 

.2293 

RC3 

-.0455 

FAU 

.01602 

FOE 

.5199 

FRA 

.9326 

FC3 

-.1667 

BSP 

3946 

BOE 

.9762 

BRA  1.7691 

BC3 

.1660 

FSP 

-163 

266.44 
261.61 
267.46 
262.62 
264.67 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1296.7  SCR  461 .9  SC3  66.2 
RRT  .0517  RRF  -.0533  RTF  -.7986 

see 

SCI 


8 17  43 
25  0 26 


1376.4  R23  -.0061  R13  -.7966 
1299.0  SC2  461.2  THA  1.20 


LAUNCH  DATE  DEC  19  1966 


flight  TIME  92.00 


2643.4  -26.96  105.43 

3929.4  6.62  165.76 

2339.6  -2B.90  83.41 

3706.3  6.53  166.61 

2040.2  -33.78  61.34 

3560.7  12.77  154.41 

ORBIT  DETERMINATION  ACCURACY 

ST  566.9  SR  430.2  SS  517.7 

CRT  .7067  CRS  .6093  CST  .9867 

LSA  839.4  MSA  263-7  SSA  15.5 

ELI  662.2  EL2  260.5  AlF  34,21 

ARRIVAL  DATE  MAR  21  1969 


HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  67.16 

RP  107.62  LAP  3.39  LOP  166.47 

RC  49.405  CL  9. 16  CP  1.33 

PLAfCTOCENTRIC  CONIC 
C3  75.960  VHL  6.717  OLA  20.67  RAL 


DISTANCE  207.460 

VL  23.709  CAL  11.57  ATL  66.57  HCA  61.32  SNA  106.92 
VP  35.000  CAP  -24.63  ATP  69.46  TAL  163.04  TAP  244.36 
TAL  55.90  TAP  13.14  ETS  186.61  TAE  153.22  ETE  200.70 


ECC  .41993  INC  3.4313  VI  30.269 
RCA  62.02  APO  151.62  V2  35.211 
TAC  95.62  ETC  166.45  ClP  13.06 


DIFFERENTIAL  CORRECTIONS 


TDE 

-.7056 

TRA-l .76T5 

rc3 

-.1590 

BAU 

.1690 

ROE 

-.6466 

RRA 

.2100 

RC3 

-.0490 

FAU 

.01657 

FOE 

.5426 

FRA 

.9656 

FC3 

-.1666 

BSP 

4160 

BOE 

.9564 

BRA  1.7600 

BC3 

.1663 

FSP 

-160 

26.22  RAO  6569.5  VEL  14.047  PTH  2.56  VHP  15.239  OPA  -I.l7  RAP  2.19  ECC  2,2504 

* 2 LONG 

105.91 
161 .06 
83.71 
164.06 
61  .29 
152.17 

MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

SCT  1354,2  SCR  459-2  SC3  72.0  ST  595.0  SR  426.6  SS  540.6 

RRT  .0614  RRF  -.0630  RTF  -.6110  CRT  .7l06  CRS  .6129  CST  .9667 

see  1430.0  R23  -.0066  R13  -.6111  LSA  671 .6  MSA  263.9  SSA  15.6 

SCI  1354.6  SC2  456.2  THA  1.35  ELI  684.9  EL2  261.9  AtF  32.42 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

4 IT  53 

3250.19 

-29.37 

114.24 

260.12 

76.98 

5 12  3 

2650.1 

-26. 9J 

90.00 

22  10  35 

4461.10 

6.96 

187.79 

267.73 

63.03 

23  25  16 

3861.1 

5.30 

100.00 

5 52  53 

2943.61 

-27.43 

9Z.ZZ 

260.64 

77,63 

6 41  57 

2343.6 

-28.86 

100.00 

23  16  16 

4262.66 

10.66 

17D.75 

266.74 

61.96 

24  29  16 

3662.7 

7.03 

110.00 

7 30  9 

2639.49 

-52.64 

7D.34 

261.67 

79.24 

6 14  9 

2039.5 

-33.78 

110.00 

0 1 29 

4139.76 

19.49 

1M.75 

264.09 

59.14 

1 10  25 

3539.6 

11.29 

631 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968  69  > 


AUNCH  DATE  OEC  19  1968 

Flight  time 

94,00 

arrival  cate 

MAR 

23  1969 

HELIOCENTRIC  XONIC 

DISTANCE  214. 

105 

Rl  147.19  LAL  .00 

LOL 

87.16 

VL  24.036 

CAL  11.02 

A7l  86.61 

HCA  84.56 

SMA  108.28 

ECC 

.40116 

INC  3.3949 

Vl 

30.269 

RP  107.65  LAP  3.38 

LOP 

171.71 

VP  35.214 

CAP  -23.65 

A7P  89.68 

TAl  162.56 

TAP  247.12 

RCA 

64  .84 

APO  151.72 

V2 

35.202 

RC  48.064  CL  9.65 

OP 

1 .41 

7Al  55,44 

ZAP  11.74 

ETS  187.77 

7AC  155.15 

ETE  202.57 

7AC 

97.37 

ETC  166.45 

CLP 

1 1 .66 

PLANETOCENTRIC  CONIC 

C3  69.424  VHL  8.332 

CLA 

21.31 

RAL  26.55 

RAD  6569.3 

VEL  13.812 

PTH  /.52 

VHP  14. 

585 

OPA 

-.35 

RAP  3,82 

ECC 

2.1425 

LNCH  A7MTH  LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 11  35 

3256.88 

-25.26 

114.70 

279.03 

76.77 

5 5 

52 

2656.9 

-26.84 

106.39 

90.00  22  19  35 

4432 .06 

7,46 

185.00 

266.98 

62.60 

23  33 

27 

3832.1 

3.73 

1 78 . 30 

100.00  5 47  28 

2947.68 

-27.37 

92.49 

279.57 

77.50 

6 36 

36 

2347.7 

-28.82 

83.99 

100.00  23  26  22 

4216.49 

9.37 

168.13 

265.96 

61 .48 

24  36 

39 

3616.5 

5.49 

161  .49 

110.00  7 26  20 

2638.36 

-32.66 

70.25 

280.83 

79.29 

8 10 

19 

2038.4 

-33.79 

61  .20 

110.00  0 7 55 

4098.57 

14,04 

156.44 

263.21 

58.51 

1 16 

14 

3498.6 

9.77 

149.94 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7091  TRA- 1.7586 

TC3 

-'.1563 

BAU  .1530 

SOT  1410.9  SCR 

455.7  SC3 

78.2 

ST 

624.1 

SR  426.5 

ss 

564.6 

ROE  -.6171  RRA  .1912 

RC3 

-.0525 

FAU  .01719 

RR  f ; , 

.0723  flRF  - 

.0738  RTF  - 

.8228 

CRT 

.7156 

CRS  .8168 

CST 

.9867 

FOE  .5669  fra  .9959 

FC3 

-.2144 

BSP  4382 

see  1482.6  R23  - 

.0075  R13  - 

.8229 

LSA 

905.8 

MSA  263.4 

S5A 

15.7 

BOE  .9400  BRA  1.7690 

BC3 

.1649 

FSP  -198 

SOI  1411.3  S02 

454.3  THA 

1 .49 

Eli 

708.9 

El2  262.2 

alf 

30.70 

LAUNCH  DATE  DEC  19  1965 


HELlOCENTffIC  CONIC 


FLIGHT  TIKE  96.00 
DISTANCE  220.763 


arrival  cate  mar  25  1969 


RL  147.19 

LAL  .00 

LOL  87.16 

VL  24,341 

CAL  ID.Sd 

A7L  86.64 

HCA 

87.79  SMA  109.60 

ECC  .38326 

Inc  3.3590 

VI 

30.269 

RP  107.68 

LAP  3.36 

LOP  174.95 

VP  35.414 

CAP  -^.51 

ATP  89.87 

TAL 

162.12 

TAP  249.91 

RCA  67.59 

APO  151  .61 

V2 

35.194 

RC  46.839 

Cl  10.14 

CP  1 .49 

7Al  55.04 

ZAP  10.35 

ETS  189.25 

7AE 

157,22  ETE  204.82 

ZAC  99.11 

ETC  166.43 

CLP 

10.24 

PLANETOCENTRIC  CONIC 

C3  63.471 

VHL  7.967 

OLA  21.93 

RAL  26.83 

RAO  6969.2 

VEL  13.595 

PTH 

2.48 

VHP  13.952 

OPA  .47 

RAP  5.44 

ECC 

2.0446 

LNCH  A2MTH 

LNCH  tike 

L-I  tike 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 4 91 

3265.78 

-25.16 

119.18 

277.89 

76.55 

4 59  15 

2663.8 

-26 . 76 

106.88 

90.00 

22  28  31 

4382.30 

5.89 

182.18 

266.20 

62.25 

23  41  33 

yr82 .3 

2.13 

175.52 

100.00 

J 43 

2951446 

-27.32 

92.76 

278,41 

77.37 

6 30  54 

2351  .5 

-28.78 

84.27 

100.00 

23  34  21 

4169.85 

7.84 

169.51 

265.14 

61 .06 

24  43  51 

3569.8 

3.92 

158.91 

110.00 

7 » 16 

2656.89 

-32.68 

70.14 

279.^ 

79.35 

8 6 12 

20^6. 9 

-33.80 

6)  .09 

110.00 

0 14  13 

4057.19 

12.56 

154.19 

262.32 

57.94 

1 21  50 

3457.2 

8.23 

J47.72 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE 

-.7134 

TRA‘ 

1 .7485 

TC3 

-.1518 

BAU 

.1373 

SCT 

1469.4  SCR 

451.4 

SC3 

85.1 

ST 

654.7 

SR 

423.7 

SS 

590.0 

ROE 

-.5864 

RRA 

.1730  K3 

-.0559 

FAU 

.01788 

RRT 

.0846  RRF 

-.0861 

RTF 

-.8340 

CRT 

.7212 

CRS 

.8212 

CST 

.9868 

FOE 

.5933 

FRA 

1,0297 

FC3 

-.2438 

BSP 

4598 

SC6 

1537.2  R23 

-.0083  R13 

-.8341 

LSA 

942.0 

MSA 

262.1 

SSA 

15.8 

BOE 

.9235 

BRA 

1.7570 

8C3 

.1618 

FSP 

-218 

SCI 

1470.0  SC2 

449.6 

THA 

1 .64 

ELI 

734.7 

El2 

261.6 

alf 

29.04 

LAUNCH  DATE  DEC  19  1966 


HELIOCENTRIC  CONIC 


RL 

147,19 

LAL 

.00 

LOL 

87.16 

VL 

24.625 

RP 

107.71 

LAP 

3.32 

LOP 

1 78 . 1 9 

VP 

35,601 

RC 

45.742 

CL 

10.63 

CP 

1.57 

ZAL 

54.70 

PLANETOCENTRIC  CONIC 

C3 

58.070 

VHL 

Pv* 

RAL 

27.05 

Flight  time  96, oo 
DISTANCE  227.449 

9,99  A7L  86.66  HCA  91,03  SMA  110.68 
21,42  AZP  90.06  TAL  l6l,7l  TAP  252.74 
8.96  ETS  191.22  7AC  159,41  ETE  207.57 


ARRIVAL  CATE  MAR  27  1969 


ECC  ,36623  INC  3.3232  Vl  30.269 

RCA  70.27  APO  151.46  V2  35.164 

/AC  100.84  ETC  166.39  CLP  6.62 


RAO  6569.1  VEL  15,395  PTH  2.45  VHP  13,340  CPA  1.30  RAP  7.06  ECC  1.9557 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LOk 

r INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 57  40 

5270.99 

-25 .04 

115.68 

276.58 

76.33 

4 52 

11 

2671  .0 

-26.68 

107.39 

90.00 

22  37  25 

4331.87 

4,28 

179.35 

265.39 

61 .98 

25  49 

37 

3731  .9 

.50 

3 72.7] 

100.00 

5 35  35 

2955.27 

-27.26 

93,03 

277.16 

77.24 

6 24 

51 

2355.3 

-28.75 

84.54 

100.00 

23  42  n 

4122.82 

6,29 

162.89 

264.29 

60-72 

24  50 

54 

3522.8 

2.34 

156.33 

110.00 

7 17  55 

2635.12 

-32.70 

70.01 

278.46 

79-43 

8 1 

50 

2035.1 

-33.81 

60.95 

110.00 

0 20  17 

4015.73 

11 .05 

151,89 

261 .41 

57,44 

1 27 

13 

3415.7 

6.68 

145,52 

differential  corrections' 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7207 

TRA-1.7388 

TC3  -.1465 

BAU  .1227 

sct 

1531.9  SCR 

446.5  SC3 

92.7 

ST  688.4 

SR  420.3 

SS 

617.3 

ROE  -.5567 

RRA  .1553  RC3  -.0593 

FAU  .01862 

RRT 

.0996  RRF 

-.1002  RTF  - 

.8441 

CRT  .7283 

CRS  .8261 

CST 

.9871 

FOE  .6223 

FRA  1.0657 

FC3  -.2775 

BSP  4762 

see 

1595.7  R23 

-.0085  R13  - 

.8442 

LSA  981  .8 

MSA  259.8 

SSA 

15.9 

BOE  .9107 

ORA  1.7457  BC3  .1580 

FSP  -239 

SCI 

1532.6  $02 

444.1  THA 

1 .81 

ELI  763.7 

EL2  259.7 

alf 

27.40 

launch  date  dec  19  1968 


flight  TIME  100.00 


arrival  date  mar  29  1 969 


HELIOCENTRIC  CCNIC 
RL  147.19  LAL  .00  L<X 

RP  107.74  LAP  3.28  LOP 

RC  44.782  CL  11.13  CP 

PlANETOCENTRIC  CONIC 


DISTANCE  234.158 


87, 

.16 

VL 

24.890 

GAL 

9.51 

AZL 

86.71 

181. 

.43 

VP 

55.775 

CAP 

-20.37 

AZP 

90.24 

1 

.67 

ZAL 

54.42 

ZAP 

7.57 

ETS 

193.95 

23 

.12 

RAL 

27.20 

RAO 

6568.9 

VEL 

13.211 

TIME 

INJ  LAT 

INJ 

LONG 

iNJ 

RT  ASC 

3 50  2 3278.64 

22  46  18  4280.79 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 
TOE  -.7263  TRA-1.7251  TC3  -.1370 

ROE  -.5280  RRA  .1381  RC3  -.0624 

FOE  .6535  FRA  1.1033  FC3  -.3169 

BOE  .8979  0RA  1.7307  BC3  .1506 


5 29  6 2959.17 

23  49  55  4075.49 

7 13  20  2633.15 

0 26  7 3974.30 


-24.92 

2.64 

-27,20 

4.70 

-32.72 

9.52 

BAU  .1070 
FAU  .01946 
BSP  4979 
F$P  -263 


116.20 

176.49 

93.31 

160.26 

69.86 

149.65 


275.22 
264.54 
275.83 
263.41 
277.15 
260.46 
MIO-COURSE  EXEC 
SCT  1593.2  SCR 
RRT  ,1154  RRF 
$06  1655.1  R23 
SOI  1594.1  SC2 


94.26  SMA  112.11  ECC  .35005  INC  3.2874  VI  30,269 


RCA  72.86  APO  151  .35  V2 


35.174 

7.39 


OPA  2.14  RAP  8.66  ECC  I .8750 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

76.09 

4 44 

40 

2678.6 

-26.59 

107.93 

61.80 

23  57 

39 

3680.8 

-1.35 

369.86 

77.10 

6 18 

26 

2359.2 

-28-71 

84.83 

60.45 

24  57 

50 

3475.5 

.73 

153.73 

79.51 

7 57 

13 

2033.1 

-33.82 

60.80 

57.01 

1 32 

23 

3374.3 

5.JI 

143.34 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

) SC3 

101 .0 

ST  722.0 

SR  416.4 

SS 

645.9 

J RTF  - 

.854] 

CRT  .7356 

CRS  .8314 

CST 

.9874 

1 R13  - 

.8542 

LSA  1022.6 

MSA  256.9 

SSA 

16.0 

' THA 

3 .98 

ELI  792.9  EL2  256.9 

alf 

25.91 

632 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  196B-69I 


launch  date  0€C  19  1968 
hclioccntrzc  conic 


RL 

147.19 

LAL 

.00  LOL 

87.16 

RP 

107.77 

LAP 

3.22  LOP 

184,67 

RC 

43.971 

CL 

11.64  CP 

1.78 

PLANETOCENTRIC  CONIC 

C3 

48.722 

VHL 

6.960  OLA 

23.70 

FLICHT  TIME  102.00 
distance  240.885 

VL  25.137  CAL  9.04  A/L  86.75  MCA  97.49  SNA  113.29 
VP  35.937  CAP  -19.36  A2P  90.42  TAL  161.03  TAP  258.53 
7AL  54.21  ZAP  6.21  ETS  197.97  ZAE  164^03  ETE  215.54 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

3 4S  54 

3286.88 

-24.78 

116. n 

90.00 

22  55  12 

4229.10 

.98 

173.60 

100.00 

5 22  16 

2963.26 

-27,14 

93.59 

100.00 

0 1 26 

4027.96 

3.10 

157.64 

110.00 

7 8 30 

2630.94 

-32.75 

69.70 

110.00 

0 31  43 

3933.03 

7.98 

147.44 

27.30  RAO  6568.8  VEL  13.042  PTN  2.38  VHP  12.177 
INJ  RT  ASC  INJ  AZNTN  INJ  TlPC 


arrival  DATE  MAR  31  1969 


ECC  .33471  INC  3,2513  VI  30.269 
RCA  75.37  APO  151.21  V2  35.164 
ZAC  104.25  ETC  166.23  ClP  5.95 

OPA  2.97  RAP  10.24  ECC  1.8018 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


273.78 

263.67 

274.42 

262.49 

275.76 

259.48 


75.84 

61.70 

76.97 

60.25 

79.61 

56.65 


4 

24 

6 

1 

7 

1 


36  41 
5 41 

11  40 
8 34 
52  20 

37  16 


2686.9 
3629.1 
2363.3 

3428.0 

2030.9 

3333.0 


-26.49 
-2.81 
-28.66 
-.88 
-33.84 
3.54 


108.51 
166.97 
85.12 
151  .12 
60.63 
141.17 


differential  CORRECTIONS 
TOE  -.7319  TRA-1.7093  TC3  -.1243 

ROE  -.5003  RRA  .1215  RC3  -.0653 

FOE  .6873  FRA  1.1430  FC3  -.3625 

POE  .8865  PRA  1.7136  PC3  .1404 

LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  107.80  LAP  3.16  LOP  187.90 

RC  43.319  CL  12.15  CP  1.90 

pla»ctocentric  conic 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3 33  16 
23  4 7 

5 15  5 

0 8 54 

7 3 26 

0 37  3 
differential  corrections 
TOE  -.7379  TRA-1.6918  TC3  -.1080 
ROE  -.4737  RRA  .1053  RO  -.0677 
FOE  .7243  FRA  1.1853  FC3  -.4155 
POE  .8768  PRA  1-6951  PC3  .1274 

LAUNCH  DATE  DEC  19  1968 
HELIOCENTRIC  CONIC 


PAU  .0914  set  1655.0  SCR  434.5  SC3  110.1 

FAO  .02040  RRT  .1330  RRF  -.1336  RTF  -.8635 

PSP  5208  566  1711. 1 R23  -.0105  R13  -.8636 

FSP  -290  SCI  1656.1  SC2  430.4  THA  2.15 

FLICHT  TIME  104.00 

DISTANCE  247.628 

VL  25.367  CAL  8.60  AZL  86-79  HCA  100.72  SNA  114.42 

VP  36.087  CAP  -18.39  AZP  90.60  TAL  160.76  TAP  261.48 

ZAL  54.06  ZAP  4.87  ETS  204.35  ZAC  166-35  ETC  221-62 

PTH  2.35  VWP  11.624 

INJ  AZNTH  INJ  TIME 
75.57  4 28  12 

61.69  24  13  44 

76.82  6 4 33 

60.14  1 15  15 

79.71  7 47  15 

56.36  1 41  55 

ION  ACCURACr 
427.6  SC3  120.2 
-.1536  RTF  -.8723 
-.0117  R13  -.8725 
422.3  THA  2.32 


ORBIT  determination  ACCURACY 


OLA  24.26 

RM.  27.33  RAO  6566.7 

VEL  12.886 

L-I  TIME 

INJ  L4T 

INJ  LONG 

INJ  RT  ASC 

3295.87 

-24.63 

117.36 

272.27 

4176.61 

-.71 

170.69 

262.77 

2967.58 

-27,07 

93.90 

272.94 

3960.33 

1.49 

155.03 

261.55 

2628.61 

-32.78 

69.52 

274.31 

3892.07 

6.44 

145.27 

258.48 

ST 

756.5  SR 

412.0 

SS 

676.2 

CRT 

,7435  CRS 

.8370 

CST 

.9877 

USA 

1065.3  MSA 

253.3 

S5A 

16.1 

ELI 

823.3  EL2 

253.1 

ALF 

24.51 

ARRIVAL 

DATE 

APR 

2 1969 

ECC 

.32019  INC 

3.2147 

VI 

30.269 

RCA 

77.79  APO 

151.06 

V2 

35.153 

ZAC 

105. 93  ETC 

166.11 

CLP 

4.49 

OPA 

3.82  RAP 

11.61 

ECC 

I .7355 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2695.9 

3576.8 

2367.6 
3380.3 

2028.6 
3292.1 


-26.37 

-4.49 

-28.62 

-2.49 

-33.85 

1.98 


109.15 
164.05 
85.43 
148.51 
60.45 
1 39 .03 


ORPIT  DETERMINATION  ACCURACY 


PAU  .0761 
FAU  .02145 
PSP  5441 
FSP  -320 


SOT  1717.6  SCR 
RRT  .1529  RRF 
see  1770.0  R23 
SCI  1718.9  SC2 


RL 

147.19  LAL 

.00 

LOL 

87.16 

VL 

25.581 

GAL 

RP 

107.84  LAP 

3.08 

LOP 

191.13 

VP 

36.227 

CAP 

RC 

42.834  CL 

12.65 

CP 

2.03 

ZAL 

53.97 

ZAP 

PLANETOCENTRIC  CONIC 

C3 

4J.039  VHL 

6.406 

OLA 

24.80 

RAL 

27.31 

RAO 

90.00  3 24  7 

90.00  23  13  5 

JOO.OO  57  35 

100.00  0 16  14 

110.00  6 58  11 

110.00  0 42  7 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7A46  TRA-1.6728  TC3  -.0884 

ROE  -.4483  RRA  .0897  RC3  -.0696 

FOE  .7649  FRA  1.2305  FC3  -.4769 

POE  .8692  BRA  1.6752  0C3  .1125 

LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  107.87  LAP  5.00  LOP  194.36 

RC  42.524  CL  13.16  CP  2-18 

Plane TOCENTRIC  CONIC 
C3  37.729  VHL  6.142  OLA  25.31 


L-I  time 

INJ  LAT 

INJ  LONG 

3305.75 

-24,46 

110.06 

4123.96 

-2.41 

167.74 

2972.19 

-27.00 

94.22 

3932.75 

-.12 

152.42 

2626.12 

-32.81 

69.33 

3851 .59 

4.91 

143.14 

FLICHT  TIME  106.00 
DISTANCE  254.382 

8.17  AZL  86.82  HCA  103.95  SNA  115.51 

17.45  AZP  90.77  TAL  160.53  TAP  264.48 

3.63  ETS  215.54  ZAE  168.57  ETE  230.11 

RAO  6568.6  VEL  12.744  PTH  2.32  VHP  11.090 

INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


ST 

792.2  SR 

407.1 

SS 

708.5 

CRT 

.7522  CRS 

.8431 

CST 

.9880 

LSA 

1110.3  MSA 

248.9 

SSA 

16.1 

ELI 

855.3  El2 

248.5 

ALF 

23.21 

arrival 

date 

APR 

4 1969 

ECC 

.30646  INC 

3.1773 

VI 

30.269 

RCA 

80.11  APO 

150.91 

V2 

35.141 

ZAC 

107.56  ETC 

165.96 

CLP 

3.01 

OPA 

4.66  RAP 

13.35 

ECC 

1 .6754 

PO  CST  TIN  INJ 

i 2 LAT 

INJ 

2 LONG 

270.69 
261 .85 
271.40 
260.58 
272.79 
257.44 


75.27 

61.78 

76.66 

60.11 

79.81 

56.13 


4 19  13 
24  21  49 

5 57  7 
1 21  47 
7 4|  57 
1 46  19 


2705.7 

3524 .0 
2372.2 

3332.8 

2026.1 
3251  .6 


-26.25 

-6.17 

-28.57 

-4.10 

-33.86 

.43 


109.84 
J6! .07 
85.77 
145.89 
60.25 
136.92 


PAU  .0617 
FAU  .02260 
BSP  5667 
FSP  -353 


SOT  1781.2  SCR  420.2  SC3  131.3 
ART  .1757  RRF  -.1764  RTF  -.8806 
see  1830.1  R23  -.0131  R13  -.8808 
SCI  1782.8  SC2  413.3  THA  2.51 

FLICHT  TIME  108.00 


ORPIT  determination  ACCURACY 

ST 

829,5  SR 

401  .9 

55 

742.6 

CRT 

.7619  CRS 

.8497 

CST 

.9884 

LSA 

1158.1  MSA 

243.9 

SSA 

16.2 

ELI 

889.1  El2 

242.8 

AlF 

21  .98 

arrival 

CATE 

APR 

6 1969 

DISTANCE  261.143 

VL  25.780  CAL  7,77  AZt  86.86  HCA  107.17  SMA  116.54 
VP  36.356  CAP  -16.54  AZP  90.93  TAL  160.34  TAP  267.52 
ZAL  53.93  ZAP  2.66  ETS  236.88  ZAE  170.51  ETE  242.30 


ECC  .29351  INC  3.1388  VI  30.269 
RCA  82.34  APO  150-75  V2  35.129 
ZAC  109.20  ETC  165.78  CLP  1.52 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 14  26 

3316.66 

-24.27 

118.00 

90.00 

23  22  a 

4070.57 

-4.13 

164,75 

100.00 

4 59  45 

2977.09 

-26.92 

94.56 

100.00 

0 23  25 

3885.30 

-1.73 

149.82 

110.00 

6 52  47 

2623.48 

-32.84 

69.13 

110.00 

0 46  53 

3811.75 

3.40 

14] .05 

27.23  R40  6568.5  VEL  12.613  PTH  2.29  VHP  10.575  OPA 
INJ  RT  ASC  INJ  AZMTH 


5.51  RAP  14.87  ECC  1 .6209 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7494  TRA-1.6496  TC3  -.0621  BMJ  .0474 

ROE  -.4241  RRA  .0746  RC3  -.0706  FAU  .02393 

FOE  .8088  fRA  1.2784  FC3  -.5491  BSP  5954 

POE  .8611  PRA  1.6513  PC3  .0940  FSP  -391 


269.05 
260.91 
269.80 
259.58 
271 .23 
256.38 


SOT  1841.7  SCR 
ART  .2005  RRF 
see  1887.3  R23 
SCI  1843.6  SC2 


74.95 

6J.96 

76.50 

60.15 

79.93 

55.97 


412.2  SC3  143.6 
-.2020  RTF  -.8887 
-.0152  R13  -.8889 
403.5  THA  2.70 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

4 9 43 

2716.7 

-26.10 

110.61 

24  29  58 

3470.6 

-7.85 

158  .05 

5 49  23 

2377.1 

-28.51 

86.12 

] 28  11 

3285.4 

-5.69 

143.27 

7 36  30 

2023.5 

-33.88 

60.05 

1 50  25 

321 1 .8 

-1.09 

134.84 

ORPIT  DETERMINATION  ACCURACY 


ST 

865.7 

SR 

396.3 

SS 

778.6 

CRT 

.7718 

CRS 

.8566 

CST 

.9887 

LSA 

1206.5 

MSA 

238.4 

SSA 

16-2 

ELI 

922.2 

El2 

236.6 

ALF 

20.90 

633 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69) 


LAUNCH  DATE  DEC  19  1966  FLIGHT  TIME  110.00  ARRIVAL  CATE  APR  8 1969 

heliocentric  conic  distance  e67. 909 

RL  U7.19  LAL  .00  LOl  87.16  VL  25.965  CAL  7.3d  A7L  86.90  MCA  110.40  SMA  117.53  ECC  .28131  INC  3.0991  Vl  30.269 

RP  107.91  LAP^  2.90  LOP  197.59  VP  36.476  CAP  -J5.67  A7P  91.08  TAL  160.20  TAP  270.60  RCA  84.47  APO  150.59  V2  35.1  1 7 

RC  42.39rCL  13.66  CP  2.35  7AL  53.96  7AP  2.35  ETS  271.96  7AE  171.90  ETE  259.45  7AC  110.79  ETC  165.57  CLP  -.01 

planetocentric  conic 

C3  34.733  VHL  5.893  OLA  25.80  RAL  27,10  RAO  6568.4  VEL  12.494  PTM  2,26  VHP  10.077  OPA  6.36  RAP  16.35  ECC  1.5716 


LNCH  A2MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 4 12 

3328.76 

-24 .05 

119.62 

267.36 

74.59 

3 59  41 

2728  .0 

-25.94 

I 11  .46 

90.00 

23  31  17 

4016.66 

-5.85 

161.72 

259.95 

62.24 

24  38  14 

3416. 7 

-9.52 

154 .96 

100.00 

4 51  41 

2982.25 

-26.84 

94,93 

268.16 

76.32 

5 41  23 

2382.3 

-28.46 

86.50 

100.00 

0 30  26 

3838.40 

-3.32 

147.24 

258.56 

60.28 

1 34  24 

3238.4 

-7.25 

140.66 

110.00 

6 47  15 

2620.64 

-32.87 

68.92 

269.62 

80,05 

7 30  56 

2020.6 

-33.90 

59.83 

110.00 

0 51  20 

3772.78 

1.91 

139.01 

255.30 

55.86 

I 54  13 

3172.8 

-2.58 

132.81 

differential  COR^CtlONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7535  TRA-1.6265  TC3  -.0312  BAU  .0359  SCT  1905.3  SCR  404.0  SC3  157.3  ST  902.3  SR  390.5  SS  817.5 

ROE  -.4012  RRA  .0598  RC3  -.0707  FAU  .02538  RRT  .2281  RRF  -.2316  RTF  -.8965  CRT  .7818  CRS  -8641  CST  .9690 

FOE  .8577  FRA  1.3306  FC3  -.6325  BSP  6174  5C6  1945.8  R23  -.0184  R13  -.8967  LSA  1257.2  HSA  232.7  SSA  16.1 

BOC  .8536  BRA  1.6276  6C3  .0773  FSP  -432  SCI  1905.7  SC2  392.9  THA  2.90  ELI  956.0  EL2  229.8  ALF  19.89 

LAWKH  DATE  DEC  19  1968  FLIGHT  TIME  112,00  ARRIVAL  DATE  APR  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  274.676 


RL  147.19 

LAL 

.00 

LOL  87.16 

VL  26.136 

CAL  7.02 

ATL  06.94 

HCA 

113.62 

SMA  118,47 

ECC  .26985 

INC  3.0576 

Vl 

30.269 

RP  107,95 

UiP 

2.«J 

LOP  200.81 

VP  36.586 

CAP  -14.82  ATP  9J.23 

TAL 

260.10 

TAP  273.72 

RCA  86 . 50 

APO  150.43 

V2 

35.105 

= 

RC  42.442 

GL 

14.19 

CP  2.55 

TAL  54 .03 

tap  2.99  ETS  303.40 

TAE 

172.42 

ETE  260. T9 

TAC  112.33 

ETC  165.33 

CLP  -1.56 

PLANETOCENTRIC  CONIC 

- 

C3  32.020 

VHL 

5.659 

OLA  26.27 

RAL  26.91 

RAD  6568.3 

VEL  12.385 

PTH 

2.24 

VHP  9.596 

OPA  7.22 

RAP  17.80 

ECC  1 -5270 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

” 

90.00 

2 

53  25 

3342.17 

-23.81 

12P.53 

265.62 

74.20 

3 49  7 

2742.2 

-25.79 

112.39 

90.00 

23 

40  36 

3962.25 

-7.56 

158.64 

258.97 

62.63 

24  46  38 

3362.2 

-11.17 

151 .02 

100.00 

4 

43  25 

2987,57 

-26,76 

95.30 

266.48 

76.15 

5 33  12 

2387.6 

-28.40 

86.88 

- 

100.00 

0 

37  13 

3792.08 

-4.88 

144.68 

257.51 

60.47 

1 40  25 

3192.1 

-8.78 

138.06 

= 

UO.OO 

6 

41  41 

2617.51 

-32.91 

68.68 

267.97 

80.19 

7 25  18 

2017.5 

-33.91 

59.59 

MO.OO 

0 

55  26 

3734.90 

.46 

137.03 

254.19 

55.82 

1 57  41 

3134.9 

-4.02 

130.82 

oiffertntial  corrections  hio-course  execution  accuracv  orbit  determination  accuracy 

TOC  -.7650  TRA-1. 6030  TC3  .0007  8AU  .0298  SCT  1967.9  SCR  395.8  SC3  172.5  ST  944,2  SR  384 .8  SS  858.9 

ROE  -.3797  RRA  .0452  RC3  -.0697  FAU  .02700  RRT  .2626  RRF  -.2653  RTF  -.9030  CRT  .7946  CRS  .8720  CST  .9897 

FOE  .9115  fra  1.3873  FC3  -.7299  8SP  6400  SCO  2007.3  R23  -.0196  R13  -.9033  LSA  1313.9  MSA  225.6  SSA  I6,2 

BOE  .8522  BRA  1.6036  8C3  .0697  FSP  -478  SCI  1970.7  SC2  381.3  THA  3.14  ELI  995.3  El2  221.7  ALF  18.91 


LAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  114.00  ARRIVAL  CATE  APR  12  1969 

heliocentric  c^IC  DISTANCE  281  .441 

RL  147.19  LAL  .00  LOt  87.16  VL  26.295  CAL  6,67  A7l  86.99  HCA  116,84  SMA  119.35  ECC  .25910  INC  3.0141  Vl  30.269 

RP  107.99  LAP  2769  LOP  204.03  VP  36.688  CAP  -U.Ol  ATP  91.36  TAL  160.04  TAP  276.88  RCA  88.43  APO  150.28  V2  35.092 

RC  42.671  Cl  14.63  CP  2.77  TAL  54.16  TAP  4,20  ETS  320.72  TAE  J71.93  ETE  301.82  TAC  113.82  ETC  165.05  ClP  -3.16 

PLANETOCENTRIC  CONIC 

C3  29.566  VHL  5.437  OLA  26.69  RAL  26.68  RAO  6568.2  VEL  12.286  PTH  2.21  VHP  9.132  OPA  8.08  RAP  19.21  ECC  1 .4866 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

7N  J LONG 

TNJ  RT  ASC 

iNJ  ATMTH 

INJ  Time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 42 

4 

3357.03 

-23.53 

121.53 

263.84 

73.77 

5 38  2 

2757.0 

-25.53 

113.43 

90.00 

23  50 

4 

3907,33 

-9.27 

155.51 

257.99 

63.12 

24  55  12 

3307.3 

-12.80 

148.61 

100.00 

4 35 

2 

2992.88 

-26.67 

95.67 

264.78 

75.97 

5 24  55 

2392.9 

-28.33 

07,26 

100.00 

0 43 

44 

3746.72 

-6.40 

142.17 

256.44 

60.74 

1 46  10 

3146.7 

-10.25 

135.50 

UO.OO 

6 36 

7 

2613.98 

-32.95 

68.41 

266.29 

80.34 

7 19  41 

2014.0 

-33,93 

59.31 

110.00 

0 59 

8 

3698.38 

-.93 

135.13 

253.06 

55.83 

2 0 46 

3098.4 

-5.41 

128.91 

- 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7703  TRA-1. 5776  TC3  .038  7 0AU  .0306  SCT  2030.5  SCR  ^7t8^SC3  189.5  ST  985.1  SR  379.1  SS  903.3 

ROE  -.3596  RRA  .0309  RC3  -.067J  FAU  .02879  RRT  .3006  RRF  -.3040  RTF  -.9094  CRT  .8072  CRS  .8803  CST  .9903 

FOE  .9710  FRA  1.4491  FC3  -.8431  BSP  6617  SCB  2067.2  R23  -.0223  R13  -.9097  LSA  1371.9  MSA  218.5  SSA  16.2 

0OE  .8501  BRA  1.5779  BC3  .0775  FSP  -529  SCI  2034.0  SC2  369.1  THA  3.40  ELI  1033.8  EL2  213.2  ALF  18.05 

LAUNCH  DATE  OEC  19  1968  FLIGHT  TIME  116.00  ARRIVAL  DATE  APR  14  1969 

HELIOCENTRIC  CONIC  DISTANCE  208,^ 

RL  147.19  LAL  .00  tOL  87.16  VL  26.442  GAL  6.34  ATL  87.03  HCA  120.05  SMA  120.19  ECC  .24903  INC  2.9681  Vl  30.269 

RP  108.03  LAP  2.57  tOP  207,25  VP  36.781  CAP  -13.22  ATP  91.49  TAL  160.03  TAP  280.08  RCA  90.26  APO  150.12  V2  35.080 

RC  43.078  CL  15.08  CP  3.02  TAL  54.33  TAP  5.66  ETS  329.86  TAE  170.65  ETE  318.43  TAC  115.26  ETC  164.72  ClP  -4.79 

PLANETOCENTRIC  CONIC 

C3  27.345  VHL  5.229  OLA  27.08  RAL  26.40  RAO  6568.1  VEL  12.195  PTH  2.19  VHP  8.685  OPA  8.95  RAP  20.57  ECC  1.4  500 

LNCH  ATHTH  LNCH  time  L- I TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
90-00  2 30  11  3373,43  -23.21  122.62  262.02  73.31  3 26  24  2773.4  -25.28  114.56 

90.00  0 3 41  3851,94  -10.95  152.31  256.99  63.72  I 753  3251.9  -14.40  145.33 

100.00  4 26  41  2997.87  -26.59  96.02  263.05  75.81  5 16  39  2397.9  -28.27  87.62 

100.00  0 49  52  3702.74  -7.85  139.72  255-34  61.06  15135  3102.7  -11.65  132.99 

110.00  6 30  41  2609.85  -33.00  68.10  264.60  80.52  7 14  J1  2009.9  -33.95  58.99 

110.00  1 222  3663.51  -2.27  133.31  251.91  55.88  2 3 25  3063.5  -6.73  127.07 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7767  TRA-1, 5507  TC3  .0823  BAU  .0378  SCT  2091.3  SCR  379.9  SC3  208.3  ST  1025.7  SR  373.7  SS  950.3 

ROE  -.3410  RRA  .0167  RC3  -.0628  FAU  .03080  RRT  .3436  RRF  -.3480  RTF  -.9154  CRT  .8203  CRS  .8890  CST  .9908 

FOE  1.0363  FRA  1.5166  FC3  -.9753  BSP  6829  SCB  2125.5  R23  -.0257  RJ3  -.9158  LSA  1431,7  MSA  2il.l  SSA  16.1 

BOE  .8483  BRA  1 .5508  BC3  .1035  FSP  -586  SCI  2095.5  SC2  356.1  THA  3.68  ELI  1072.3  El2  204.4  ALF  17.29 


634 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  OCC  19  196S 

MCLlOCeNTRIC  CONIC 
Rt  147.19  LAL  .00  LOL  07.16 

RP  108.07  lap  2.44  LOP  210.46 

RC  43.650  OL  15.51  CP  3.30 

Plane TocENTRic  conic 
C3  25.335  VHL  5.033  CLA  27.43 


flight  time  118.00 
DISTANCE  294.956 

VL  26.577  CAL  6.02  A7L  87.08  MCA  123.27  SMA  120.98 
VP  36.866  CAP  -12.46  A7P  91 .60  TAL  160.05  TAP  283.32 
7AL  54.54  7AP  7.26  ETS  335.14  7A£  168.96  ETE  330.29 


arrival  cate  APR  16  1969 


ECC  .23963  INC  2.9190  VI  30.269 
RCA  91.99  APO  149.9?  V2  35.067 
7AC  116.63  ETC  164.35  CLP  -6.47 


RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

2 17  45 

3391 .45 

-22.65 

123.82 

90.00 

0 13  36 

3796.10 

-12.62 

149.05 

100.00 

4 18  32 

3002.09 

-26.51 

96.31 

100.00 

0 55  31 

3660.70 

-9.23 

137.35 

110.00 

6 25  27 

2604.90 

-33.05 

67.72 

110.00 

1 5 5 

3630.64 

-3.52 

131 .59 

differential  CORRECTIONS 
TOE  -.7826  TRA-1.5226  TC3  .1312  BAU  .0403 

ROE  -.3240  RRA  .0025  RC3  -.0562  FAU  .03307 

FOE  1.1085  FRA  1.5910  FC3-1.1299  BSP  7035 

BOE  .8470  BRA  1.5226  BC3  .1427  FSP  -650 

LAUNCH  DATE  DEC  19  1960 


26.09  RAO  6568.0  VEL  12.112  PTH  2.1?  VHP  8.255  DPA 
INJ  RT  ASC  INJ  ATMTH 
260.18  72.01 

255.90  64.44 

261.32  75.67 

254.22  61.44 

262.89  80.74 

250.73  55.98 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  2150.5  SCR  373.1  SC3  229 


9.83  RAP  21 .87  ECC  I .41 70 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

3 14  17 

2791  .4 

-24.99 

115.81 

1 16  52 

3196.1 

-15.96 

141 .97 

5 8 34 

2402.1 

-28.22 

07.92 

1 56  31 

3060.7 

-12.97 

130.57 

7 0 52 

2004.9 

-33.90 

50.61 

2 5 35 

3030.6 

-7.96 

125.32 

ORBIT  determination  ACCURACY 


RRT  .3923  RRF 
see  2182.6  R23 
SCI  2155.6  SC2 


-.3982  RTF 
-.0298  R13 
342.4  THA 


4 

.9211 

.9215 

3.99 


flight  time  120.00 


ST 

1066.2  SR 

360.0 

SS 

1000.5 

CRT 

.0340  CRS 

.0902 

CST 

.9913 

LSA 

1494.0  MSA 

203.5 

SSA 

16.0 

ELI 

1111.1  El2 

195.2 

alf 

16.62 

ARRIVAL 

DATE 

APR 

10  1969 

heliocentric  conic 
RL  147.19  LAL  .00  tOL  87.16 

RP  208.11  ^-AP  2.30  LOP  213.67 

RC  44.405  CL  15.90  OP  3.64 

planetocentric  conic 
C3  23.517  VHL  4.849  OLA  27,73  RAL 


DISTANCE  301.701 

VU  26.703  CAL  5.73  A7L  87.13  Ha  126.48  SMA  121.72 

VP  36.944  CAP  -11.73  A2P  91.71  TAL  160.11  TAP  286.59 

7AL  54.79  ZAP  8.97  ETS  338.41  ZAE  167.10  ETE  338.74 


ECC  .23086  INC  2.8663  VI  30.269 
RCA  93.62  APO  149.82  V2  35.053 
7AC  117.93  ETC  163.94  CLP  -8.21 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

90.00 

2 

4 51 

3411.02 

-22.45 

125.12 

90.00 

0 

23  45 

3739.96 

-14,24 

145.73 

100.00 

4 

10  51 

3004.87 

-26.47 

96.50 

100.00 

1 

0 27 

3621.35 

-10.50 

135.13 

110.00 

6 

20  35 

2590.82 

-33.12 

67.26 

no.oo 

1 

7 11 

3600.16 

-4,68 

129.99 

25.74  RAO  6568.0  VEL  12.037  PTH  2.15  VHP  7.840  DPA  10.73  RAP  23.10  ECC  1.3870 
INJ  RT  ASC  INJ  ATMTH 


258.33 

254.97 

259.60 

253.06 

261.18 

249.54 


72.28 
65.26 
75.57 
61 .85 
81.00 
56.10 


INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 

1 42 

2811.0 

-24.67 

117.15 

1 

26  5 

3140.0 

-17.46 

130.54 

5 

0 55 

2404.9 

-28 . 1 9 

00.12 

2 

0 48 

3021.3 

-14.18 

120.27 

7 

3 54 

1998.8 

-34.01 

50.13 

2 

7 11 

3000.2 

-9.10 

123,69 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7872  TRA-1.4928  TC3  .1855  BAU  .0601 

ROE  -.3086  RRA  -.0120  RC3  -.0468  FAU  .03560 

FOE  1.1877  FRA  1 .6728  FC3-1 .3107  BSP  7255 

BOE  .8456  BRA  1.4929  BC3  .1913  FSP  -721 


SCT  2206.4  SCR  367.8  SC3  252.9 
RRT  .4470  RRF  -.4546  RTF  -.9263 
see  2236.8  R23  -.0349  R13  -.9267 
9CJ  2212.7  SC2  328.1  THA  4.36 


ORBIT  DETERMINATION  ACCURACY 


ST 

1105.7 

SR 

364.7 

SS 

1053.6 

CRT 

.0402 

CRS 

.9077 

CST 

.9919 

LSA 

1557.9 

MSA 

195.6 

SSA 

15.9 

ELI 

1149.3 

EL2 

105.0 

alf 

16.06 

LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  108.15  LAP  2.16  LOP  216.88 

RC  45.309  CL  16.25  CP  4,02 

PLANETOCENTRIC  CONIC 


flight  TIME  122.00 
DISTANCE  308.455 

VL  26.818  CAL  5.45  A7L  87.19  HCA  129.69  SMA  122.42 

VP  37.015  CAP  -11.02  ATP  91.79  TAL  160.21  TAP  289.89 

TAL  55.06  ZAP  10.78  ETS  340.54  ZAE  165.25  ETE  345.02 


arrival  date  APR  2D  1969 


ECC  .22270  INC  2.8090  Vl  30.269 
RCA  95.15  APO  149.68  V2  35.040 
ZAC  119.14  ETC  163.46  CLP  -10.01 


C3  21  .071 

VHL  4.677 

OLA  27.97 

RAL  25.37 

RAO  6567.9 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

1 51  39 

3431 .77 

-22.02 

126.48 

90.00 

0 34  1 

3603.95 

-15,01 

142.37 

100.00 

4 3 57 

3005.26 

-26,46 

96.53 

100.00 

I 4 24 

3505.69 

-11.64 

153.09 

110.00 

6 16  15 

2591 .20 

-33.20 

66.68 

110.00 

1 0 36 

3572.51 

-5.73 

128.54 

INJ  RT  ASC 

256.47 
253.94 
257.90 
251 .87 

259.48 
248.32 


PTH  2.13 
INJ  AZMTH 
71.73 
66.20 
75.56 
62.27 
81.34 
56.24 


VHP  7,441  DPA  11.64  RAP  24.26  ECC  1.3599 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 48  51 

2031  .0 

-24.31 

110.56 

1 35  25 

3003.9 

-10.09 

135.05 

4 54  2 

2405.3 

-20.10 

00.15 

2 4 10 

2905.7 

-15.26 

126.17 

6 59  26 

1991 .2 

-34.04 

57.54 

2 8 9 

2972.5 

-10.12 

122.21 

differential  CORRECTIONS 
TOE  -.7907  TRA-1.4623  TC3  .2442  BAU  .0721 

ROE  -.2951  RRA  -.0269  RC3  -.0342  FAU  .03844 

FOE  1 .2750  FRA  1.7641  FC3-1.5215  BSP  74J6 

BOE  .8440  BRA  1 .4625  BC3  .2466  FSP  -801 

LAUNCH  DATE  DEC  19  1968 


HELIOCENTRIC  CONIC 

RL  147.19  LAL  .00  LOL  87.16  VL  26.925 

RP  108.19  LAP  2.01  LOP  220.09  VP  37.080 

RC  46.364  CL  16.53  CP  4.47  ZAL  55.36 

planetocentric  conic 

C3  20.381  VHL  4.515  OLA  28.15  R4l  24.99 


SCT  2259.5  SCR  364.8  SC3  279.3 
RRT  .5078  RRF  -.5175  RTF  -.9311 
see  2288.7  R23  -.0412  R13  -.9316 
SCI  2267.2  SC2  313.2  THA  4.78 

flight  time  124.00 

DISTANCE  315.156 

CAL  5.19  AZL  87.25  HCA  132.89  SMA  123.06 
CAP  -10.33  AZP  91.87  TAL  160.33  TAP  293.22 
ZAP  12.69  ETS  34J .93  ZAE  163.48  ETE  349.97 


ST  1144.0  SR  561.7  SS  1110. 0 

CRT  .8620  CRS  .9174  CST  .9924 

LSA  1623.6  MSA  107.7  SSA  15.7 

ELI  1106.0  EL2  176.2  AlF  15.61 

ARRIVAL  DATE  APR  22  1969 


ECC  .21513  INC  2.7461  Vl  30.269 
RCA  96.59  APO  149.54  V2  35.027 
ZAC  120.25  ETC  162.94  CLP  -11.00 


7.058  DPA  12.50  RAP  25.32  ECC  1.3554 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

1 

30  38 

3452,22 

-21.58 

90.00 

0 

43  59 

3629.58 

-17.27 

100.00 

3 

58  17 

3CW2.D1 

-26.52 

100.00 

I 

7 2 

3555.02 

-12.60 

110.00 

6 

12  36 

2581 .59 

-33.29 

110.00  1 9 12  3540.20 

DIFFERENTIAL  CORRECTIONS 

-6.65 

TOE  -.7900 

TRA* 

-1 .4282 

TC3  .3112 

BAU 

.0849 

ROE  -.2033 

RRA 

-.0425 

RC3  -.0173 

FAU  .04168 

FOE  1 .3692 

FRA 

1.8644 

FC3- 1.7703 

BSP 

7645 

BOE  .0393 

BRA 

1 .4288 

BC3  .3117 

FSP 

-894 

INJ  LONG  INJ  RT  ASC 
127.02  254.63 

139.05  252.90 

96.30  256.24 

131.32  250.64 

65.95  257.80 

127.26  247.08 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2304.3  SCR  365.1  SC3  308.8 
RRT  .5727  RRF  -.5855  RTF  -.9358 
sea  2333.0  R23  -.0492  R13  -.9365 
SCI  2313.9  SC2  298.0  THA  5.27 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71.20 

2 

36  11 

2852.2 

-23.94 

119.95 

67.21 

1 

44  29 

3029.6 

'20.21 

131  .61 

75.67 

4 

48  19 

2402.0 

-28.22 

07.92 

62.67 

2 

6 17 

2955.0 

-16.17 

124.34 

81.76 

6 

55  38 

1981.6 

-34.07 

56.79 

56.39 

2 

8 20 

2948.2 

-U  .02 

120.09 

ORBIT  DETERMINATION  ACCURACY 

ST 

1177.1 

SR 

360.1 

SS 

1160.2 

CRT 

.0773 

CRS 

.9273 

CST 

.9929 

LSA 

1607.4 

MSA 

179.9 

SSA 

15.5 

Eli 

1219.6 

EL2 

166-0 

alf 

15.32 

635 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATt  DEC  19  J965  FLIGHT  TINE  lee.OO  ARRIVAL  CATE  APR  ?4  1969 


heliocentric  conic  distance  321.863 


RL  147.19 

lal 

.00 

lOl  87.16 

VL  27.023 

CAL  4.94 

ATL  87.32  HCA 

136.10 

SMA 

123.67 

ECC  .20815 

INC  2.6764 

VI 

30.269 

RP  108.23 

LAP 

1.86 

LOP  223.29 

VP  37.138 

GAP  -9.66 

ATP  91 .93 

TAL 

160.48 

TAP 

296.58 

RCA  97. 9i  APO  149.41 

V2 

35.01  3 

RC  47.558 

GL 

16.75 

GP  5.00 

TAL  55.68 

TAP  14.70 

ETS  342.82 

TAC 

161 .87  ETE 

354,10 

TAC  121  .24 

ETC  162-34 

CLP 

-13.84 

PLArCTOCENTRIC  CONIC 

C3  19.030 

VHL 

4.362 

OLA  28 .24 

RAL  24.61 

RAO  6567.8 

VEL  11.850 

PTH 

2.10 

VHP 

6.690 

OPA  13. 56 

RAP  26.28 

ECC 

1 .3132 

LNGN  ATMTH 

LNCH  TINE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZNTM 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

J 

27  52 

3465.98 

-21 .27 

128.71 

252.88 

70.86 

2 

25  38 

2866.0 

-23.69 

120.88 

90.00 

0 

51  43 

3583.25 

-18.47 

136.18 

251.77 

68.15 

1 

51  26 

2983.2 

-21 .28 

128.63 

100.00 

3 

54  23 

2993.59 

-26.66 

95.72 

254.64 

75.95 

4 

44  16 

2393.6 

-26.33 

87.31 

100.00 

I 

7 53 

3530.88 

-13.35 

129,^ 

249.35 

63.01 

2 

6 44 

2930.9 

-16,87 

122.90 

110.00 

6 

9 54 

2569.41 

-33.41 

65.01 

256.13 

82.30 

6 

52  43 

1969. 4 

-34.11 

55.84 

110.00 

1 

8 52 

3527.82 

-7.41 

126.18 

245.83 

56.53 

2 

7 39 

2927.8 

-11.76 

I J 9 . 78 

differential  corrections  NID'COURSt  E«CUTION  ACCURACr  ORBIT  OETERMINATJON  ACCURACY 

TOE  -.7884  TRA-t.3948  TC3  .3794  BAU  .0965  SCT  2346.6  SCR  370.4  SC3  542.0  ST  1209.0  SR  360.7  SS  1229.8 

ROC  -.2738  RRA  -.0593  RC3  .0046  FAU  .04528  RRT  .6416  RRF  -.6573  RTF  -.9399  CRT  .8922  CRS  .9372  CST  .9934 

FOE  1.4725  fra  1.9m  rC3-2.0599  BSP  7814  SC6  2375.7  R23  -.0591  R13  -.9407  lSA  1753.4  MSA  171.9  SSA  15.2 

BO€  .8546  BRA  1.5961  8C3  .3795  FSP  -997  SCI  2558.8  SC2  2^.6  TM  A 5.87  ELI  1251.8  El2  157.3  Alf  15.15 

LAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  128.00  ARRIVAL  DATE  APR  26  1969 

^CLIOCENTRIC  CONIC  DISTANCE  328.555 

RL  147.19  LAL  .00  LOL  87.16  VL  27.112  CAL  4,72  A7t  87.40  HCA  159.30  SNA  124.23  ECC  .20167  INC  2.5982  Vl  30.269 

RP  108.27  lap  1.69  lop  226.49  VP  37.191  CAP  -9.02  ATP  91.97  TAL  160.66  TAP  299.96  RCA  99.18  APO  149.28  V^  35.000 

RC  48.883  GL  16.88  CP  5.64  7AL  56.00  ZAP  J6.83  ETS  343.33  7AE  160.43  ETC  357.79  7AC  122.10  ETC  161.67  CLP  -15.88 

PLAfCTOCE^MTRIC  CONIC  _ 

C3  17.802  VHL  4.219  DLA  a 24.24  RAO  6567.7  VEL  11.798  PTH  WP  6.339  OPA  14.60  RAP  27. IJ  ECC  1.2930 


LNCH  ATHTH 

LNCH  TTNE 

L'l  TISe  IHJ  UkT 

INJ  LONG 

INJ  Rt  ASC 

INJ  ATNTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

I 25  54 

3451 .96 

-21.58 

127.80 

251 .42 

7i  .21 

2 

23  26 

2852.0 

-23.95 

119.93 

" 

90.00 

0 50  44 

3566.04 

-18.90 

135.10 

250.37 

68.52 

1 

50  10 

2966.0 

-21 .66 

127.51 

1 

100.00 

3 52  4B 

2978.30 

-26.90 

94.65 

253.11 

76.46 

4 

42  26 

2378.3 

-28.50 

86.21 

- 

100.00 

1 6 31 

3514.93 

-13.84 

128.99 

248.01 

63.24 

2 

5 6 

2914.9 

-17.33 

I2J .93 

110.00 

6 8 22 

2553.96 

-33.54 

63.83 

254.50 

82.99 

6 

50  56 

1954.0 

-34.15 

54.64 

- 

110.00 

I 7 26 

3512.04 

-8.00 

125.34 

244.57 

56.66 

2 

5 58 

29t2.0 

-12.34 

118.92 

differential  CORRECTIONS  NID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7846  TRA-1. 3616  TC3  . 4480  BAU  .1069  SCT  2584.0  SCR  582.7  SC3  379.2  ST  1237.6  SR  364.1  SS  1294,5 

ROE  -.2668  RRA  -.0780  RC3  .0326  FAU  .04^  RftT  .7tl0  RRf  -.7298  RTF  -.9456  CRT  .9070  CRS  .9471  CST  .9940 

FOE  1.5852  FRA  2.1066  FC3-2.3954  BSP  7931  SC6  2414,5  R23  -.0716  R13  -.9446  LSA  1820.1  MSA  164.0  SSA  14.9 

BOE  .8287  BRA  J .3638  BC3  .4492  FSP  -IIIO  SCI  2399.7  SC2  267.4  THA  6.59  ELI  1281.5  El2  148.1  ALF  15.15 


LAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  130.00  ARRIVAL  DATE  APR  28  1969 


HELIOCENTRIC  CONIC  DISTANCE  335.229 


RL  147.19 

LAL 

.00 

LOL  87.16 

VL  27.194 

CAL  4.50 

ATL  87.49 

HCA 

ue.5o 

SMA 

124.75 

ECC  .19573 

INC  2.5092 

VI  30.269 

- 

RP  I 08. 31 

LAP 

1.53 

LOP  229.68 

VP  37.T38 

CAP  -8.40 

ATP  91 .99 

TAL 

160.86 

TAP 

303.35 

RCA  100.53 

APO  149.17 

V2  34.907 

RC  50 . 327 

CL 

16.89 

CP  6.40 

TAl  56.31 

TAP  19.10 

ETS  343.52 

TAE 

159.20 

ETE 

1.27 

TAC  122.80 

ETC  160.92 

CLP  -18.04 

_ 

PLANE TOCENTRIC  CONIC 

r 

C3  16.685 

VHL 

4.085 

OLA  28.14 

RAL  23.90 

RAO  6567,7 

VEL  11.750 

PTH 

2.07 

VHP 

€.003 

OPA  15.71 

RAP  27.80 

ECC  1 .2746 

LNCH  Amm 

LNCH  TIME 

L-Z  TI«^ 

TNJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

iNJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

34  49 

3403.61 

-22.61 

124.63 

250.27 

72.48 

2 

31  32 

2803.6 

-24.79 

116.64 

~ 

90.00 

0 

39  6 

3584,43 

-18.44 

136.25 

248.68 

68.12 

1 

38  50 

2984.4 

-21.25 

128.70 

1 

100.00 

3 

54  5 

2954.59 

-27.27 

92.98 

251.66 

77.26 

4 

43  20 

2354.6 

-28.75 

84.49 

m 

100.00 

1 

2 30 

5508JB8 

-14.04 

128.63 

216.61 

63.33 

2 

0 59 

2^8.7 

-17.50 

121 .55 

I 

110.00 

6 

8 19 

2534.43 

-33.70 

62.32 

252.90 

83.87 

6 

50  34 

1934.4 

-34.18 

53.11 

110.00 

1 

4 45 

3501 ,61 

-8.39 

124.78 

243.30 

56.74 

2 

3 7 

2901  .6 

-12.71 

118.35 

differential  corrections  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.7734  TRA-1.3237  TC3  .5259  BAU  .1183  SCT  2407.3  SCR  404.1  SC3  420.6  ST  1255.4  SR  370.9  SS  1358.0 

ROE  -.2623  RRA  -.096$  RC3  .0693  FAU  .05387  RRT  .7755  RRf  -.7979  RTF  -.9472  CRT  .9211  CRS  .9566  CST  .9944 

FOE  1.7020  FRA  2.2482  FC3-2.7952  BSP  8110  SCB  2441.0  R23  -.0873  R13  -.9485  LSA  1879.7  MSA  156.3  SSA  14.5 

BOE  .8167  BRA  1.3274  BC3  .5305  FSP  -1243  SCI  2427.9  SC2  252-9  THA  7.50  ELI  1301.7  EL2  139-3  AlF  J5.40 

LAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  132.00  ARRIVAL  DATE  APR  30  1 969 

heliocentric  CONIC  DISTANCE  34|  .886 

RL  147.19  LAL  .00  LOL  87.16  VL  27.269  CAL  4.31  ATL  87.59  MCA  145.69  SMA  125.23  ECC  .1902B  INC  2.4063  VJ  30.269 

RP  108.36  LAP  1.36  LOP  232.88  VP  37.281  CAP  -7.79  ATP  91.99  TAL  161.07  TAP  306.76  RCA  lOl  .40  APO  J 49.06  V2  34.974 

RC  51.881  Cl  16.77  GP  7.52  TAL  56.61  TAP  21.53  ETS  343.4  5 7A£  158.16  ETE  4.78  7AC  123.31  ETC  160.07  ClP  -20.30 

PLAICTOCENTRIC  CONIC 


C3  15.664 

vml 

3.958 

OLA  27.90 

RAL  23.60 

RAO  6567. 

6 VEL  11.707  PTH  2.06 

VHP  5, 

684 

OPA  16. 92 

RAP  28 . 30 

ECC 

1 .2578 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC  iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

48  38 

3340.40 

-23.84 

120.41 

249.25 

74.25 

2 44 

18 

2740.4 

-25.77 

112.27 

90.00 

0 

22  57 

3618.88 

-17.55 

138.39 

246.92 

67.42 

1 23 

15 

3018.9 

'20.46 

130.92 

100.00 

3 

58  38 

2921 .28 

-27.75 

90.62 

250.31 

78.42 

4 47 

19 

2321 .3 

-29.07 

82.07 

100.00 

0 

55  37 

3513.23 

-13.90 

128.89 

245,17 

63.27 

1 54 

10 

2915.2 

'17.37 

121 .83 

110.00 

6 

10  6 

2509.83 

-33.86 

60.42 

251.34 

84.99 

6 51 

56 

1909. B 

-34.18 

51 .19 

110.00 

1 

0 39 

3497.45 

-8.55 

124.56 

242.03 

56.78 

1 58 

56 

2897.5 

-12.86 

118.12 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.7603 

TRA' 

'1.2877 

TC3  .5967 

BAU  .1273 

SCT  2425.7  SCR 

438.4  SC3 

467,2 

ST  1269.7 

SR  382.9 

SS 

1423.9 

ROE  -.2611 

RRA 

-.1233 

RC3  .1160  FAU  .05887 

RRT 

.8329  RRF 

-.8584  RTF  - 

.9501 

CRT  .9349 

CRS  .9656 

CST 

.9948 

FOE  1.8270 

FRA 

2.4119  FC3-3.2537 

BSP  8185 

SCB  2465.0  R23 

-.1070  R13  - 

.9518 

LSA  1940.2 

MSA  148.3 

SSA 

14.1 

BOE  .8039 

BRA 

1.2936 

BC3  .6079 

FSP  -1386 

SCI 

2453.2  SC2 

239.9  THA 

8.64 

Eli  1319.7 

EL2  130.7 

ALF 

15.90 

636 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  > 


launch  OATE  dec  19  1965 
heliocentric  conic 

RL  147.19  LAL  .00  LOL  57.16  VL  ?7.337  CAL 

RP  105.40  LAP  1.15  LOP  236.07  VP  37.318  CAP 

RC  53.936  CL  16.46  CP  5.46  2AL  96.55  ZAP 

PLANE TOCENTRIC  conic 
C3  14,727  VHL  3.535  OLA  27.45  RAL 


flight  time  134.00 


ARRIVAL  CATE  HAT  2 1969 


DISTANCE  345.524 

4.12  A7L  87.71  HCA  145.59  SNA  125.67  ECC  .15530  INC  2.2551  VI  50.269 
-7.21  A7P  91.96  TAL  161.29  TAP  310.15  RCA  102.35  APO  145.96  V2  34.961 
24.15  ETS  343.11  7AE  157.32  ETE  5.54  7AC  123.59  ETC  159.10  ClP  -22.70 


90.00  2 5 14 

90.00  0 4 35 

100.00  4 6 49 

100.00  0 45  45 

110.00  6 14  7 

110.00  0 54  53 

differential  corrections 

TOE  -.7416  TRA-1.2509  TC3  .6649 

ROE  -.2637  RRA  -.1529  RC3  .1767 

FOE  1.9542  FRA  2.5975  FC3-3.7861 

BOE  .7871  BRA  1 .2602  0C3  .6550 

launch  DATE  DEC  19  1965 

HELIOCENTRIC  CONIC 
RL  147.19  tAL  .00  LOL  57.16 

RP  105.43  LAP  1.00  LOP  239.25 

RC  55.252  CL  15.91  CP  9.59 

plane TOCENTRIC  CONIC 
C3  13.560  VML  3.723  OLA  26.54 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  2 24  30  3190.55 

90.00  23  40  28  3714.24 

100.00  4 15  42  2522.37 

100.00  0 32  53  3557.65 

110.00  6 20  52  2440.05 

110.00  0 47  12  3512.70 

OIFFERENTIAL  CORRECTIONS 
TOE  -.7131  TRA-1.2099  TC3  .7366 

ROE  -.2704  RRA  -.1592  RC3  .2573 

FOE  2.0726  FRA  2.5045  FC3-4.4J15 

BOE  .7626  BRA  1 .2246  BC3  .7502 


23.39  RAO  6567.6  VEL  11.667  PTH  2.05  VHP  5.353 

INJ  A7MTH  INJ  TIME 
76.35  2 59  43 

66.59  1 5 37 

79.97  4 54  42 

63.03  I 44  35 

56.40  6 55  26 

56.75  I 53  13 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3269.23 

-25.07 

115.56 

245.26 

3662.36 

-16.40 

141.06 

245.16 

2577.50 

-25.31 

57.49 

249.02 

3529.32 

-13.40 

129.53 

243.71 

2475.92 

-34 .02 

55.02 

249.52 

3500.67 

-5.43 

124.73 

240.77 

BAO  .1354 
FAU  .06441 
BSP  5232 
FSP  -1545 


VL  27.395 
VP  37.352 
7AL  57.11 

RAL  23.27 
INJ  LAT 
-26.22 
-14.97 
-25.90 
-12,52 
-34.14 
-7,95 

BAU  .1446 
FAU  ,07063 
BSP  5313 
FSP  -1727 


CAL 

GAP 

ZAP 


SGT  2432.7  SCR  459.5  SC3  515.9 
RRT  .5790  RRF  -.9074  RTF  -.9525 
see  2451.5  R23  -.1311  R13  -.9545 
SCI  2470.5  SC2  229.5  TMA  10.12 

FLIGHT  TI»C  136.00 

DISTANCE  355.142 

3.96  AZt  57.56  HCA  152.05  SNA  126.07 
-6.64  AZP  91.59  TAL  161.52  TAP  313.59 
26.99  ETS  342.52  ZA£  156.63  ETE  12.75 


OPA  15.28  RAP  25.60  ECC  1 .2424 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2669.2  -26.70  107.27 

3062.4  -19.43  133.69 

2277.5  -29.40  75.56 

2929-3  -16.91  122-50 

1575.9  -34.14  45.75 

2900.7  -12.75  115.29 

ORBIT  DETERMINATION  ACCURACY 
ST  1274.5  SR  401.3  SS  1455.3 

CRT  .9477  CRS  .9735  CST  ,9953 

LSA  1995.3  NSA  140.1  SSA  13.6 

ELI  1330-5  El2  122.7  AlF  16.76 

ARRIVAL  date  MAY  4 1969 


RAO  6567.5  VEL  11.630  PTM  2-04  VHP  5.101 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ECC  .15075  INC  2.1393  VI  30.269 
RCA  103.25  APO  145.56  V2  34.945 
ZAC  123.60  ETC  157.99  ClP  -25.25 

OPA  19.54  RAP  25.63  ECC  1.2251 
CST  TIM  INJ  2 LAT  INJ  2 LONG 


3 iZ  40 
24  42  23 
5 5 44 

1 32  10 
7 1 32 
1 45  45 


LAUNCH  DATE  DEC  19  1965 
HELIOCENTRIC  CONIC 

RL  147.19  LAL  .00  LOL  57.16  VL  27.454 
RP  108.47  LAP  .52  LOP  242.44  VP  37.351 
RC  57.109  CL  15.03  CP  11.71  ZAL  57.28 
Plane  TOCENTRIC  conic 

C3  13.053  VHL  3.613  OLA  25.91  RAL  23.30 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  2 46  56  3102.55  -27.22 

90.00  23  15  17  3776.05  -13.20 

100.00  4 34  56  2754.44  -29.44 

100.00  0 16  55  3599.45  -11.20 

no. 00  6 31  4 2391.05  -34.15 

110.00  0 37  16  3535.60  -7.12 

OIFFERENTIAL  CORRECTIONS 

TOE  -.6752  TRA-1.1672  TC3  .5034  BAU  .1540 
ROE  -.2515  RRA  -.2359  RC3  .3655  FAU  .07744 
FOE  2.1707  FRA  3.0351  FC3-5.1363  BSP  5375 
BOE  .7316  BRA  1.1905  BC3  .5527  FSP  -1927 

launch  date  OEC  19  1965 

heliocentric  conic 

RL  147,19  LAL  .00  LOL  87.16  VL  27.504 
RP  105.51  LAP  .64  LOP  245.62  VP  37.406 
RC  59.010  CL  13.67  CP  14.05  ZAL  57.37 
PLANE TOCENTRIC  CONIC 

C3  12.292  VHL  3.506  OLA  24.53  RAL  23.54 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  31336  3001.51  -27.95 

90.00  22  53  33  3651.16  -10.95 

100.00  4 56  14  2670.93  -29.52 

100.00  23  53  37  3657.26  -9.34 

110.00  6 45  42  2325.42  -34.04 

110.00  0 24  33  3572.54  -5.73 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6293  TRA-1.1244  TC3  .8535  BAU  .1636 
ROE  -.2959  RRA  -.2955  RC3  .5125  FAU  .05431 
FOE  2.2344  FRA  3.2941  FC3-5.9350  BSP  5354 
BOE  .6967  BRA  1.1634  BC3  .9957  FSP  -2130 


110.05  247.29  75.90 

144.19  243.46  65.65 

53.50  247.50  52.00 

131.45  242*24  62.63 

55.00  245.33  55.15 

125.37  239.54  56.65 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2420.5  SCR  562.5  SC3  575.5 
RRT  .9125  RRF  -.9437  RTF  -.9549 
see  2455.3  R23  -.1575  R13  -.9551 
SCI  2475.1  5C2  224.7  THA  12.05 

flight  time  135.00 
DISTANCE  361.739 

CAL  3.51  AZL  55.04  HCA  155.27  SMA  126.44 

CAP  -6.09  AZP  91.75  TAL  161.74  TAP  3l7.0l 
ZAP  30.12  ETS  341.63  ZAE  156.02  ETE  17.79 

RAO  6567.5  VEL  11.595  PTH  2.03  VHP  4.541 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  INJ  TIME 

103.54  246.31  51.57  3 35  39 

147.57  241.54  64.72  24  21  13 

75.52  246.61  54.56  5 20  50 

133.55  240.$t  62.10  1 16  54 

51.17  246.55  90.45  7 10  55 

126,59  235.36  56.45  1 36  11 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  2391.3  SCR  665.2  SC3  636.4 
RRT  .9353  RRF  -.9653  RTF  -.9567 
SOB  2452.1  R23  -.1544  R13  -.9615 
SCI  2471.6  SG2  227.5  THA  14.7l 

flight  TIIC  140.00 

DISTANCE  365*316 

CAL  3.67  AZL  55*27  HCA  155.45  SMA  126.77 

GAP  -5,56  AZP  91.61  TAL  161.96  TAP  520.41 

ZAP  33.61  ETS  340.42  ZAE  155.32  ETE  23.90 


2590.5 
5114.2 
2222.4 

2957.6 
1540.1 

2912.7 


-27.45 
-15.13 
-29.70 
-16.09 
-34 .02 
-12.31 


lOl .64 
136.94 

74.75 
124.50 

45.75 
115.96 


ORBIT  DETERMINATION  ACCURACY 


ST 

1263.5  SR 

427.5 

SS 

1545.0 

CRT 

.9590  CRS 

.9505 

CST 

.9957 

LSA 

2036.5  MSA 

131  .7 

SSA 

13.1 

Eli 

1325.9  El2 

115.2 

alf 

15.12 

ARRIVAL 

DATE 

MAV 

6 1969 

RAO  6567.5  VEL  11.562  PTH  2.02  VHP  4.605 
INJ  long  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


96.56 

152.27 

72.34 

137.16 

46.25 

125.54 


245.29 

240.34 

245.42 

239.45 

245.37 

257.25 


55.44 
63.73 
57.79 

61.45 
93.34 
56.24 


4 3 35 

23  57  44 

5 40  44 

24  54  34 

7 24  31 
1 24  6 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2344.4  SCR  509.6  SC3  700.3 
RRT  .9455  RRF  -.9536  RTF  -.9579 
see  2450.2  R23  -.2054  RI3  -.9651 
SGI  2465.3  SG2  243.0  THA  15.33 


ECC  .17665 

INC  1.9596 

VI 

50.269 

RCA  104.10 

APO  145.75 

V2 

34.936 

ZAC  123.25 

ETC  156.71 

CLP 

-27.95 

OPA  21  .70 

RAP  25.33 

ECC 

1 .2145 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2502.6 

-28.06 

95.27 

3176. 1 

-16.50 

140.75 

2154.4 

-29.55 

69.74 

2999.4 

-14.55 

126.95 

1791  .1 

-33.74 

41  .95 

2935.6 

-11.45 

120.21 

ORBIT  determination  ACCURACY 

ST  1236.1 

SR  464 .0 

SS 

1589.3 

CRT  .9657 

CRS  .9565 

CST 

.9961 

lSa  2062-5 

MSA  122.6 

SSA 

12.6 

Eli  1315.9 

EL2  105.1 

alf 

20.13 

ARRIVAL  CATE 

HAY 

5 1969 

ECC  .17295 

INC  1 .7302 

VJ 

30.269 

RCA  104.54 

APO  145.70 

V2 

34.923 

ZAC  122.46 

ETC  155.22 

ClP 

-30.83 

OPA  23.99 

RAP  27.59 

ECC 

1 .2023 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2401 .5 

-25.32 

57.91 

3251  .2 

-14.42 

145.25 

2070.9 

-29.51 

63.54 

3057.3 

-13.05 

130,37 

1725.4 

-33.20 

37.14 

2972.5 

-10.12 

122.21 

ORBIT  DETERMINATION  ACCURACY 

ST  1193.9 

SR  514,4 

SS 

1617.2 

CRT  .9771 

CRS  .9909 

CST 

.9967 

LSA  2071.5 

MSA  111.7 

SSA 

12.2 

ELI  1296.1 

EL2  100.5 

alf 

22.95 

637 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  DATE  OCC  19  1966 


FtICHT  TJHE  142.00 


arrival  cate  mat  W 1969 


heliocentric  conic 

RL  147.19  LAL  .00  LOL  67.16 

RP  106.55  L4P  .45  LOP  248.90 

ffC  60.976  CL  11.61  CP  l7.?6 

plaictocentric  conic 

C5  11 .570  VHL  3.401  CLA 

LMCH  A7MTN  LNCH  TINE 


90.00  3 46  14 

90.00  22  25  16 

100.00  5 24  6 

100.00  23  30  5 

110.00  7 6 21 

110.00  0 a 15 

OirPEPCNTUL  CORRECTIONS 
TOE  -.9599  TRA-1.06a5  TC3  .9289 

ROC  -.3177  RRA  -.3626  RC3  .7292 

FOE  2.1979  FRA  3.9436  FC3-6. 6660 

60E  .6437  BRA  1.1349  BC3  1.1609 


22.51 
L-I  TIME 
2662.03 

5545.47 

2966.47 
3736.26 
2246.57 
3626.92 


VL  27.949 
VP  37,426 
7Al  57.36 

RAL  24.09 

INJ  LAT 

-26.32 

-6.06 

-29.64 

-6.74 

-33.93 

-3.59 

BAU  .1627 
FAU  .09209 
BSP  6693 
FSP  -2360 


DISTANCE  374.670 

GAL  3.55  A7L  66.57  MCA  161.63  SNA  127.07  ECC  .16967  INC  1 .4260  VI  30.269 

CAP  -9.04  A7P  91.35  TAL  162.17  TAP  323.81  RCA  105.51  APO  146.63  V2  34.911 

7AP  37.57  ETS  336.62  7AE  154.25  ETE  3J .45  7AC  121.05  ETC  153.46  CLP  -33.90 


RAO  6567.4  VEL  11.531  PTH  2.01  VHP  4.411 
INJ  LONG  INJ  RT  ASC  INJ  A7NTH  INJ  TIME 
67.62  244.23  69.61  4 34  IS 

157.69  239.06  62,77  23  3l  I 

64,96  244.20  91.67  6 6 52 

141.59  236.34  60,61  24  32  21 

39.94  243.67  97.05  7 43  47 

131.90  236.39  55.98  I 6 44 

MlO-COORSt  EXECUTION  ACCURACV 
SCT  2254.6  SCR  1009.6  SC3  760.2 
RRT  ,9965  RRT  -.9922  RTF  -.9596 
see  2470.5  R23  -.2062  R13  -.9706 
SCI  2455.6  SC2  270.4  THA  23.49 


CPA  26.94  RAP  26,26  ECC  1.1904 

PO  C5T  TIM  INJ  2 LAT  iNJ  2 LONG 
2262.0  -26,04  79.17 

3345.5  -11.67  150.65 

1966.5  -29.26  55.62 

3136.3  -10.58  134.90 

1646.6  -32.20  30.97 

XI26.9  -8.03  125.23 

ORBIT  determination  ACCURACY 
ST  1109.6  SR  574.6  5S  1593.3 

CRT  .9635  CRS  .9940  CST  .9972 

LSA  2022.5  MSA  96.9  SSA  Ii.9 

ELI  1246.3  El2  92.7  AlF  27. J 6 


EAUNCH  DATE  DEC  19  1966 


flight  TI^C  144,00 


ARRIVAL  DATE  MAV  1969 


HELIOCENTRIC  CONIC 

RL  147,19  LAL  .00  LOL  67.16  VL  27.569  CAL 

i08,5B  LAP  .26  LOP  251 .96  37.447  CAP 

RC  63.000  CL  6.37  CP  21.65  7AL  57.25  7AP 

PLANETOCENTRIC  CCNJC 


distance  361.406 

3.44  A7L  69.00  HCA  164.82  SNA  127.34  ECC  .16674  INC  1.0007  Vi  30.269 

-4,53  ATP’  90.96  TAL  162.36  TAP  327.17  RCA  106.11  APO  146.57  V2  34.900 

42.20  ETS  336.72  TAE  152.25  ETE  40.59  TAC  118.76  ETC  151.37  ClP  -37.15 


C3  10.694 

VHL  3.30J 

DLA  19.40 

RAL  25.11 

RAO  6567.4 

VEL  11.501 

PTH  2.00 

VHP  4,270 

OPA  30.91 

RAP  24.11 

ECC  1.1793 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

- 

90.00 

4 27  57 

2732.36 

-27.66 

T6.90 

243.15 

95.26 

5 13  29 

2132.4 

-26.84 

66.39 

90.00 

21  51  40 

4070.26 

-4.14 

164.73 

236.21 

61.96 

22  59  31 

3470.3 

-7.86 

156.03 

— 

200.00 

6 1 23 

243] .05 

-29.12 

54.56 

242.99 

97.06 

6 41  54 

1631 .0 

-27.83 

46.02 

E 

100.00 

23  0 55 

3646.62 

-3.04 

147.70 

237.60 

60.25 

24  5 2 

3246.6 

-6.97 

141  .13 

z 

IJO.OO 

7 35  45 

2133.61 

-32,29 

31.55 

242.36 

101 .66 

8 11  21 

1535.6 

-30.32 

22.69 

i 

I Id. 00 

23  43  2 

3714.62 

-.31 

135.99 

235.90 

55.62 

24  44  57 

3114.8 

-4.79 

129.77 

= 

differential  CORRECTIONS 


FDE  2. 
BOE  . 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TC3  .7676  BAU 

.1634 

SCT  2224.6 

SCR 

1312.6 

SC3 

617.5 

ST 

1091.6 

SR 

677.6 

SS 

1590. a 

RC3  .9626 

FAU 

.09310 

RRT  .9939  RRF 

RTF 

-.9526 

CRT 

.9918 

CRS 

.9964 

CST 

.9989 

FC3-7.3961 

BSP 

7779 

see  2563.1 

R23 

-.2166  R13 

-.9725 

LSA 

2043.5 

MSA 

74.5 

SSA 

14.5 

BC3  1.2594 

FSP 

-2360 

SC]  2560.4 

SC2 

342.2 

THA 

29.97 

Eli 

1282.8 

El2 

73.9 

AlF 

31  .74 

LALMCH  DATE  DEC  19  1966 


flight  time  146.00 


ARRIVAL  DATE  MAV  J4  J 969 


HELIOCENTRIC  CONIC 


distance  367.916 


RL  147,19 

LAL  .00 

LOL  87.16 

VL  27.624 

CAL  3.34 

ATL  69.65 

HCA  167.99 

SMA 

127.58 

ECC  .16415 

INC  .3524 

VI 

50.269 

RP  106.62 

LAP  ,07 

LOP  255.16 

VP  37.462 

CAP  -4.04 

ATP  90.35 

TAL  162.53 

tap 

330.52 

RCA  106.64 

APO  148.52 

V2 

34  .889 

RC  65.076  CL  3.05 

PLANETOCENTRIC  CONIC 

CP  28 .00 

TAL  57.14 

TAP  47.66 

ETS  334.05 

7AE  146.36 

ETE 

50.99 

TAC  115.19 

ETC  148.91 

CLP 

-40.55 

C3  10.313 

VHL  3.211 

OLA  14.35 

RAL  26.67 

RAO  6567.4 

VEL  11.476 

PTH  1 .99 

VHP 

4.230 

OPA  36.51 

RAP  20.51 

ECC 

1.1697 

LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

5 24  46 

2530.67 

-25.76 

62.54 

242.19 

102.15 

6 

6 57 

1930.9 

-23.64 

54  .41 

90.00 

21  6 56 

4249.51 

1 .64 

174.74 

236.26 

61 .75 

22 

19  46 

3649.5 

-2.16 

1 68 . 1 1 

100.00 

6 53  46 

2243.64 

-26.60 

41.17 

241 .93 

103.77 

7 

31  ID 

1643.6 

-24.64 

33.03 

100.00 

22  22  37 

4011.76 

2.55 

156.75 

237.75 

60.21 

23 

29  29 

3411  .8 

-1  .43 

150,23 

110.00 

6 19  9 

1976.67 

-29.47 

20.01 

241 .06 

106.16 

6 

52  6 

1376.7 

-26.71 

11.92 

110.00 

23  13  44 

3651.71 

4.92 

143.14 

236.26 

56.13 

24 

17  55 

3251 .7 

.44 

136.92 

0 I FFERENTTAL  CORRECTIONS 
TOE  -.4260  TRA  -.9995  TC3  .631 1 
ROE  -.3576  RRA  -.7154  RC3  I .4266 
roe  1.7395  FRA  4.0597  FC3-6.D654 
BOE  .5562  BRA  1 .2292  90  1.6527 

LAUNCH  DATE  DEC  19  1966 

heliocentric  CONIC 


BAU  .2279 
FAU  .09606 
BSP  6597 
FSP  -2504 


RL 

147 

.19 

LAL 

.00 

LOL 

67, 

.16 

VL 

27.655 

OAL 

RP 

108 

.65 

LAP 

-.11 

LOP 

256, 

.33 

VP 

37.475 

CAP 

RC 

67.  i 

196 

CL 

-6.46 

CP 

37. 

.56 

TAL 

57.57 

TAP 

PLANETOCENTRIC  CONIC 
C3  10.116  VHL  3.161  OLA 
LNCH  ATMTH  LNCH  TI^ 


90.00  6 50  35 

90.00  20  8 i$ 

100.00  6 14  27 

100.00  21  27  7 

110.00  9 28  29 

110.00  22  29  36 

differential  CORRECTIONS 
TOE  -.3261  TRA  -.9570  TC3  .7490 

ROE  -.3069  RRA-1.0422  RC3  1.9919 

FOE  1.0345  FRA  3.9923  FC3-7.5534 

BOE  .4476  BRA  1.4149  BC3  2.1261 


5.34 
t-I  TIME 
2230.52 
4542.21 
1960.03 
4267.94 
1726.36 
4092.35 


RAL  30.03 
INJ  LAT 
-19.95 

10.65 
-20.60 

11.66 

-23.07 

13.62 

BAU  .2679 
FAU  .06626 
BSP  9574 
FSP  -2346 


MIO-COURSC  execution  ACCURACV 
SCT  2061.6  SCR  1727.7  SC3  630.4 
RRT  ,9545  RRF  -.9966  RTF  -.9531 
SCB  2669,9  R23  -.1762  R13  -.9627 
SCI  2660.1  SC2  399.4  THA  39.73 

flight  TIME  146.00 

DISTANCE  394.402 
3.26  A7L  90.75  HCA  171.17  SMA  1 
-3.57  ATP  69.26  TAL  162.67  TAP  3 
55.20  ETS  330.76  TAE  140.96  ETC 


RAO  6567.4  VEL  J1.466  PTH  1.99  VHP  4.416 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACY 


ST 

939.6 

SR 

751  .1 

SS 

1400.7 

CRT 

.9971 

CRS 

.9975 

CST 

.9997 

LSA 

1845.5 

MSA 

49.5 

SSA 

18.2 

ELI 

1202.1 

El2 

44.7 

ALF 

38.62 

ARRIVAL 

DATE 

HAT 

16  196$ 

ECC 

.16189 

INC 

.7444 

VI 

30.269 

RCA 

107.10 

APO 

148.48 

V2 

34.878 

TAC 

109.49 

ETC 

146.13 

CLP 

-43.93 

OPA 

44.79 

RAP 

14.15 

ECC 

1 .1665 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

42.49 

191.31 

22.25 

172.19 

3.57 

156.09 


242.40 

240,65 

242.04 

240,43 

240.96 

239.17 


110.52 

63.66 

111.96 

62.26 

115.95 

58,42 


7 27  46 

21  24  0 

6 47  7 

22  36  35 
9 57  16 

23  37  48 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1669.3  SCR  2337.9  SC3  766.6 
RRT  .9492  RRF  -.9996  RTF  -.9476 
see  3005.9  R23  -.1262  R13  -.9914 
SCI  2969.2  SG2  466.2  THA  51.37 


1630.5  -16.96  35.08 
3942.2  7.23  184.51 
1360.0  -17,64  14.88 
3687.9  7.86  165.47 

1126.4  -19.39  356.37 

3492.4  9.54  149.61 
ORBIT  DETERMINATION  ACCURACY 

ST  784.2  SR  791.7  SS  1091.7 
CRT  .9969  CRS  .9960  CST  .9902 
LSA  1557.4  MSA  69.7  SSA  8.3 
ELI  1113.5  CL2  43.8  AlF  45.27 


636 
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JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CATE  OEC  19  J96B 


FlICHT  time  150.00 


arrival  cate  mat  10  1969 


HELIOCENTRIC  CONIC 
RL  U7.19  LAL  .00  LOL  67.16 

RP  106.66  LAP  -.30  LOP  261 .50 

RC  69.360  CL  -25.09  CP  52.53 

planetoc€ntric  conic 
C3  12.110  VHL  3.460  ClA  -12.26  RAL 
LNCH  A7MTH  LNCH  TIME 
90.00  9 29  32 

90.00  16  17  26 

100.00  10  44  36 

100.00  19  45  5 

110.00  11  36  39 

110.00  21  7 32 

DIFFERENTIAL  CORRECTIONS 
TOE  -.2392  TRA  -.9529  TC3  .5137 

ROE  -.0560  RRA-1.6434  RC3  2.2226 

FOE  .0790  fra  3.3234  FC3-4.4296 

eOE  .2461  BRA  1.8997  0C3  2.2614 

launch  date  dec  19  1966 


distance  400.656 

VL  27.662  CAL  3.20  A7L  93.06  HCA  174.33  SMA  127.97 
VP  37.465  GAP  -3.10  A7P  66.96  TAL  162.70  TAP  337.11 
7al  61.21  7AP  65.24  ETS  326.96  7AE  127.54  ETC  69.92 


36.06  RAO  6567.5  V£t  11.554  PTH  2.02  VHP  5.276 


L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

1709.96 

-4.99 

11.64 

249.21 

117.91 

9 56 

2 

5136,69 

25.20 

226.85 

253.08 

76.64 

19  43 

4 

1467.61 

-5.92 

353.32 

248.70 

119.35 

11  9 

3 

4654 .07 

26.23 

207.77 

252.79 

75.12 

21  5 

59 

1298.53 

-6.34 

339.00 

247.22 

123.27 

12  0 

17 

4596.11 

26.94 

187.25 

251 .86 

70.96 

22  24 

6 

ECC  .15995  INC  3.0596  VI  30.269 
RCA  107.50  APO  148.44  V2  34.667 
7AC  100.43  ETC  143.37  ClP  -46,46 

OPA  57.10  RAP  .46  ECC  1.1993 
PC  CST  TIM  ZNJ  2 LAT  INJ  2 LONG 


1110. 0 

-1 .22 

4.99 

4536.7 

23.11 

220.60 

667.6 

-1 .96 

346.77 

4254.1 

23.93 

199.73 

696.5 

-3.90 

332.72 

3996.1 

26.07 

179.25 

HELIOCENTRIC  CONIC 
RL  147.19  LAt  .00  LOL  87.16 

RP  108.72  LAP  -.49  LOP  264.67 

RC  71.560  OL  -56.44  CP  75.73 

pla^ctocentric  conic 

C3  40.883  VHL  6,394  OLA  -42.16  RAL 

LNCH  A7MTH 
57.35 
122.65 
57.35 
122.65 
57.35 
122.65 


MID-COURSE  EXECUTION  ACCURACY 
BAU  .3693  SOT  1691.5  SCR  3173.5  SC3  552.4 

FAU  .06196  RRT  .9384  RRF  -.9999  RTF  -.9381 

BSP  11393  see  3596.1  R23  -.0759  R13  -.9971 

FSP  -1728  SCI  3558.1  SC2  521.3  THA  62.79 

FLICHT  TIME  152.00 

DISTANCE  407.256 

CAL  3.15  A7L  101.10  HCA  177.46  SMA  126.13 

CAP  -2.66  ATP  78.91  TAL  162.82  TAP  340.28 

TAP  78.56  ETS  318.08  7A£  104,35  ETE  68.75 


ORBIT  DETERMINATION  ACCURACV 


ST 

622.3  SR 

637.5 

SS 

769.6 

CRT 

.6410  CRS 

.9993 

CST 

.6204 

LSA 

1256.1  MSA 

313.0 

SSA 

1 .4 

Eli 

1005.0  El2 

260.6 

alf 

54.66 

ARRIVAL 

DATE 

MAT 

20  1969 

VL  27.706 
VP  37.493 
TAL  74.99 


47.51  RAO  6568.6  VEL  12.738  PTH  2.32  VHP  9.645 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

tNJ  RT  ASC 

INJ  ATMTH 

INJ  time 

11 

5 46 

1731.56 

21.44 

30.00 

291.79 

127,21 

11 

34 

38 

16 

12  37 

5696.22 

21.46 

266.45 

291 .60 

127.21 

19 

47 

33 

11 

5 46 

1731.56 

21,44 

30,00 

29J.79 

127.21 

11 

34 

38 

18 

12  37 

5696.22 

21.46 

266.45 

291 .60 

127.21 

19 

47 

33 

11 

5 46 

1731.56 

21.44 

30.00 

291.19 

127.21 

11 

34 

38 

18 

12  37 

5696.22 

21.46 

266.45 

291 .60 

127.21 

19 

47 

33 

CORRECTIONS 

MIO-COURSC  EXECUTION  ACCURACY 

ECC  .15835  INCH. 1025  VI  30.269 
RCA  107.84  APO  146.42  V2  34.656 
TAC  67.27  ETC  136.66  ClP  -36.40 

OPA  71.65  RAP  314.22  ECC  1.6726 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


1131  .6 
5096.2 
1131.6 
5096.2 
1131  .6 
5096.2 


26.13 

26.14 

26.13 

26.14 

26.13 

26.14 


23.33 

259.77 

23.33 

259.77 

23.33 

259.77 


ORBIT  DETERMINATION  ACCURACV 


.1019 

.5635 


TOE  -.2928  TRA-1.5068  TC3 
ROE  .7362  RRA-3.1386  RC3 
FOE  -.3710  FRA  1 .9227  FC3  -.3112 
BOE  .7923  BRA  3.48J5  6C3  .5726 

LAUNCH  DATE  OEC  19  1968 
HELIOCENTRIC  CONIC 


BAU  .3130 
FAU  .01470 
BSP  12742 
FSP  -618 


RL 

147 

.19 

LAL 

.00 

LOL 

67. 

.16 

VL 

27.725 

gal 

RP 

106 

.74 

LAP 

-.67 

LOP 

267, 

.64 

VP 

37.499 

GAP 

RC 

73. 

792 

GL 

61  .13 

GP 

-74, 

.32 

7AL 

65.06 

TAP 

SCT  1845.0  SCR  3918.0  SC3  205.6 
RRT  .9452  RRF  -.9994  RTF  -.9556 
see  4330.7  R23  -.0245  R13  -.9997 
SCI  4295.6  SC2  549.6  THA  65,56 

FLICHT  TIME  154.00 
DISTANCE  414.051 


66.55  ETS  167.64  TAE  75.13  ETE 


PLANETOCENTRIC  CONIC 
C3  497.600  VHL  22.307  CLA 


55.35  RAL  327.65  RAO  6572.4  VEL  24.676  PTH  3.54  VHP  25.6J4 


Lf4CH  ATMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

40.23 

16 

46  55 

4966 .04 

-2.10 

235.39 

236.21 

34.66 

16  9 

41 

139.77 

1 

54  20 

3356.73 

-2.09 

105.05 

236,20 

34.66 

2 50 

17 

40.23 

16 

46  55 

4966.04 

-2.10 

235.59 

236.21 

34.66 

16  9 

41 

139.77 

1 

54  20 

3356.73 

-2.09 

105.85 

236.20 

34.66 

2 50 

17 

40.23 

16 

46  55 

4966 .04 

-2.10 

235.39 

236.21 

34.66 

16  9 

41 

139.77  1 54  20  3356.73 

differential  CORRECTIONS 

-2.09 

105.65 

MIO- 

236.20  34.66  2 50 

COURSE  EXECUTION  ACCURACY 

17 

TDE-5.9269 

TRA 

1 .9562 

TC3  -.1458 

BAU  1.9692 

SCT 

1677.1  SCR 

4019.4  SC3 

60.7 

RO-14.9192 

RRA 

.8582 

RC3  -.2576 

FAU- .03633 

RRT 

.9178  RRF 

-.9976  RTF  - 

.9429 

FOE  3.4166 

FRA 

-.3350 

FC3  .0632 

BSP  8250 

see 

4436.1  R23 

.0001  R13-1 

,0000 

B0E16.0533 

BRA 

2,1380 

BC3  .2960 

FSP  -159 

SCI 

4383.1  SC2 

663.5  THA 

66.16 

ST 

606.2 

SR 

1315.6 

SS 

643.6 

CRT 

.5629 

CRS 

.9966 

CST 

.6275 

LSA 

1510.0 

MSA 

462.9 

.^SA 

.4 

Eli 

1366.0 

El2 

462.7 

ALF 

73.52 

ARRIVAL 

DATE 

HAV 

22  1969 

ECC 

.15657 

INC44 .6733 

VI 

30.269 

RCA 

106.19 

APO 

146.35 

V2 

34.646 

TAC 

106.50 

ETC 

354.13 

CLP 

77.12 

OPA 

'56.51 

RAP 

124.93 

ECC 

9.1692 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4366.0 

2756.7 

4366.0 

2756.7 

4366.0 

2756.7 


-6.67 

-6.65 

-6.67 

-6.65 

-6.67 

-6.65 


251 .21 

101 .66 

231 .21 

101 .66 
231 .21 
lOl .66 


ORBIT  determination  ACCURACY 


LAUNCH  CATE  DEC  19  1966 

HELIOCENTRIC  CONIC 
RL  147,19  LAL  .00  LOL  67.16 

RP  106.77  LAP  -.86  LOP  271 .01 

RC  76.053  CL  59.10  CP  -67.35 

PLANETOCENTRIC  CONIC 


VL  27.742  CAL 
VP  37.503  CAP 
TAL  76.75  TAP 


C3  49.425 

VHL  7.030 

OLA  60.37 

RAL  342.07 

RAO  6568.8 

VEL  13.069 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

34.17 

17  26  23 

4597.67 

-25.57 

226.61 

236.29 

145.83 

3 7 51 

2925.47 

-25.56 

89.30 

236.27 

34.17 

17  28  23 

4597.67 

-25.57 

226.61 

236.29 

145.63 

3 7 51 

2925.47 

-25.56 

89.30 

236.27 

34.17 

17  28  23 

4597.67 

-25.57 

226.61 

236.29 

145.63 

3 7 51 

2925.47 

-25.56 

89.30 

236.27 

DIFFERENTIAL  CORRECTIONS 
TOE- 1.4698  TRA 
ROE  4.9693  RRA 
FOE  5.2760  FRA 
80E  5.2070  BRA 


,3785 

TC3 

.0445 

BAU 

.2763 

.0170 

RC3 

-.4188 

FAU 

.02721 

.1396 

FC3 

-.4767 

BSP 

13045 

.3789 

BC3 

.4211 

FSP 

-1161 

flight  TIME  156.00 
DISTANCE  420.241 

3.06  ATL  77.42  HCA  163.94  SMA  120.36 

-1.75  ATP  102.55  TAL  163.02  TAP  346,95 

76.56  ETS  35.99  7AE  110.51  ETE  269.9? 

PTH  2.39  VHP  6.536 

INJ  ATMTH  INJ  TIME 
33.24  16  45  0 

33.23  3 56  36 

33.24  10  45  0 

33.23  3 56  36 

33.24  18  45  0 

33.23  3 56  36 

MID-COURSE  EXECUTION  ACCORAa 
SCT  1366.5  SCR  4106.7  SC3  376.5 
RRT  -.6690  RRF  .9989  RTF  -.9076 
see  4330.0  R23  .0011  R13  .9990 
SCI  4266.3  SC2  599.5  THA  106.61 


ST 

1545.4 

SR 

3633.9 

SS 

1960  .0 

CRT 

.9699 

CRS 

.9996 

CST 

.9927 

LSA 

4570.3 

MSA 

203.5 

SSA 

.5 

Eli 

4120.7 

El2 

203.5 

alf 

66.19 

arrival 

CATE 

MAV 

24  1969 

ECC 

.15569 

IN02.5761 

VI 

30.269 

RCA 

106.39 

APO 

146.37 

V2 

34  .639 

TAC 

116.71 

ETC 

216.42 

ClP 

-56.99 

CPA 

'50.66 

RAP 

64.50 

ECC 

1 .6134 

PO 

CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

3997.7 

■32.17 

221 .05 

2325.5 

32.16 

64.55 

3997.7 

32.17 

221 .65 

2325.5 

32.16 

64.55 

3997.7 

■32.17 

221 .65 

2325.5 

•32.16 

64.55 

ORBIT  determination  accuracy 

ST 

1226.5 

SR 

4066 . 3 

SS 

2429.4 

CRT 

-.9666 

CRS 

-.9999 

CST 

.9906 

tSA 

4690,3 

MSA 

177.0 

SSA 

1 .4 

ELI 

4244.1 

El2 

176.9 

AlF 

106,66 

639 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  c VOL.  4.  1968-69  » 


LAUNO«  OATt  C^C  19  S969 


fLiCHT  TIiC  J59.0O 


4ffffIVAL  C4TC  M4V  1969 


HCLlOCCNTfflC  CONIC 


RL 

147.19  LAL 

.00 

ta 

87.16 

VL 

27.755 

CAL 

3.05 

RP 

108.80  LAP 

-1.04 

LOP  274.17 

VP 

37.506 

CAP 

-1.33 

RC 

78.340  Cl 

51.16 

CP 

-51.11 

7AL 

72.07 

TAP 

76.42 

PLANETOCENTRIC  CONIC 

C3 

27.263  VHL 

5.221 

OLA 

55.71 

RAL 

354.64 

RAD  6568.1 

DISTANCE  426. GOD 

A7t  ai.96  HCA  197.09  SNA  128.47  ECC  .15486  INC  8.4373  VI  30.269 

ATP  98.37  TAt  162.96  TAP  350.05  RCA  108.58  APO  M8.37  V2  34.831 

ETS  21.09  7AE  127.38  ETE  279.85  7AC  120. J7  ETC  199.21  ClP  -68.04 

VEt  12.192  PTM  2.19  VHP  4.317  OPA  -38.65  RAP  48.46  ECC  1.4487 


lnch  atmth 

LNCH  TINE 

L-I  TOC 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

IHJ  ATNTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  T LONG 

39.79 

18  33  20 

4419.13 

-32.05 

214.16 

239.38 

41.66 

19  47  0 

38^19.1 

-37.85 

207.85 

140.21 

3 43  12 

2804.76 

-32.04 

84.04 

239.36 

41.65 

4 29  56 

2204.8 

-37.84 

77.73 

39.79 

18  35  20 

4419.13 

-32.05 

214.16 

239.38 

41.66 

19  47  0 

3819. J 

-37.85 

207.85 

140.21 

3 43  12 

2804.76 

-32.04 

84.04 

239.36 

41 .65 

4 29  56 

2204 .8 

-37.84 

77.73 

39.79 

18  33  20 

4419.13 

-32.05 

214.16 

239.38 

41.66 

19  47  0 

3819.1 

-37.85 

207.85 

140.21 

3 43  12 

2m. 76 

-32.04 

84.04 

239.36 

41.65 

4 29  56 

2204.8 

-37.84 

77.73 

differential  CORRECTIONS 


NIP-COURSE  execution  ACCURACT 


OR0I7  oetermination  accuracy 


TOE 

-.2815 

TRA 

-.3668  tC3 

-.0418  6AU 

.3308 

SCT 

779.6  SCR  3677.7  SC3 

801.4 

ST 

375.9 

SR 

3451  .5 

ss 

3202.7 

ROE 

3.1359 

RRA 

.4557  RC3 

-.9067  FAU 

.07681 

RRT 

-.5774  Mr 

.9993  RTF 

-.6000 

CRT 

-.8630 

CRS 

-.9999 

CST 

.8687 

FOE 

7.7935 

FRA 

1.2999  FC3-2.4390  BSP 

11520 

see  3759.4  R23 

.0067  R13 

LSA 

4719.7 

MSA 

189.6 

SSA 

2.2 

60C 

3.1485 

BRA 

.5850  0E3 

.9076  FSP 

-2522 

SCI 

3705.9  SC2 

631.6  THA 

97.  J9 

Eli 

3466.8 

El2 

189.1 

alf 

95.39 

LAUNCH  DATE  DEC  19  1968 


Flight  rjic  i€0.oo 


arrival  cate  may  28  1969 


HELIOCENTRIC  CONIC 

RL  147.19  LAL  .00  LCL  87.16  VL  27.766  CAL 

RP  108.82  LAP  -1.21  LOP  277.34  VP  37,506  CAP 

RC  80.651  Cl  46.11  CP  -40.73  7AL  69.46  TAP 

plane  TOCENTRIC  CONIC 


DISTANCE  432.953 

3.09  ATt  83.16  HCA  190.25  SNA  128.55  ECC  .15426  INC  6.8415  Vj  30.269 

-.92  ATP  96.73  TAt  162.88  TAP  353.12  9KA  108.72  APO  148.38  V2  34.824 

78.16  ETS  13.19  2AC  138.17  EtE  273.36  TAC  tZO.tO  ETC  189.93  ClP  -7a. 29 


C3  21 .002 

VML 

4.583  OLA  52.08  RAL  .71 

RAO  6567,9  VEl  1 1 ^32 

PTH  2.12 

VHP  3.57T  OPA  -30.58 

RAP  40.10 

ECC 

1 .3456 

lnch  ATMTH 

\JiCH  W€ 

L-I  TIME 

INJ  LAT 

INJ  tONC  TNJ  NT  ASC 

INJ  ATMTH 

INJ  tine 

PO  CST  TIN 

INJ  2 LAT 

INJ 

2 LONG 

44.27 

19 

JO  33 

4327.03 

-33.44 

205.60 

239.76 

4T^ 

20  22 

40 

57^7.0 

-38.63 

198.48 

135.73 

3 

54  24 

2769.15 

-33.43 

81.76 

239.75 

47.42 

4 40 

33 

2169.1 

-38.62 

74.64 

44.27 

19 

10  33 

4327.03 

-33.44 

205.60 

239.76 

47.43 

20  22 

40 

37^7.0 

-38.63 

198.4a 

135.73 

3 

54  24 

2769.15 

-33.43 

81.76 

239.75 

47.42 

4 40 

33 

2169.1 

-38.62 

74.64 

44.27 

19 

10  33 

4327.03 

-33.44 

205.60 

239.76 

47.43 

20  22 

40 

37e7.0 

-38.63 

198.48 

135.73 

3 

54  24 

2769.15 

-33.43 

81.76 

239.75 

47. 4T 

4 40 

33 

2169.1 

-38.62 

74  .64 

DIFFERENTIAL  CORRECTIONS 

NIO'COURSE  EICCUTICN  ACCURACV 

ORBIT  OETERNINATION  ACCURACY 

roe  .1466 

TRA 

-.2705 

TC3  -.2254  BAU  .3107 

SCT 

615.7  SCR  3170.5  SC3  1146.4 

ST  T46.7 

SR  2824.1 

SS 

357T.5 

ROE  2.2434 

RRA 

.5382 

RC3-1.0835  FAU  .11731 

RRT 

.0»7  MF 

.9992  RTF 

.0352 

CRT  .6601 

CRS  -.9999 

CST 

-.6507 

FOE  9. 1817 

FRA 

2.4399 

FC3-4.8357 

BSP  9960 

see 

K19.1  K3 

.0268  R13 

.9991 

LSA  4556.7 

NSA  188.5 

SSA 

2.7 

BOe  2.2482 

BRA 

.6024 

BC3  1.1067 

FSP  -3657 

SCI 

3I70.T  SC2  614.6  TH*  99.31 

ELI  2828.8  EL2  185.0 

alf 

86.69 

LAUNCH  DATE  0£C  19  1968 


FLIGHT  TINE  162.00 


ARRIVAL  DATE  MAV  30  1969 


heliocentric  CONIC 


DISTANCE  439.291 


Rl  147.19 

LAL 

.00 

La  07.16 

VL  27.773 

CAL  3.06 

ATL  04.01 

HCA 

193.41 

SMA 

120.60 

ECC  .15300 

INC  5.9932 

VI 

30.269 

RP  108.04 

LAP 

-1 .39 

LOP  200.50 

VP  37.505 

CAP  -.51 

ATP  95.03 

TAL 

162.75 

TAP 

356.16 

RCA  100.01 

APO  140.39 

V2 

34 .016 

RC  82,981 

Ol 

42.73 

GP  -33.67 

7AL  67,77 

TAP  01.00 

ETS  7.01 

TAE 

145.20 

ETE 

265.52 

TAC  110.43 

ETC  103.70 

CLP 

-00.22 

PLANETOCENTRIC  CONIC 

. 

C3  10.209 

VHL 

4.267 

DLA  49.51 

RAL  4.25 

RAD  6567.7 

VEL  11.015 

PTH 

2.09 

VHP 

3.225 

OPA  -25.20 

RAP  34.25 

ECC 

I .2997 

LNCH  A7MTM 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

47.53 

19 

34  57 

4269.27 

-33.55 

199.74 

239.77 

51.10 

20 

46  6 

3669.3 

-30.32 

192.21 

132.47 

3 

50  14 

2759.25 

-33.54 

00.05 

239.76 

51.17 

4 

44  14 

2159.3 

-30.30 

73.33 

47.53 

19 

34  57 

4269.27 

-33.55 

199.74 

239.77 

51 .10 

20 

46  6 

3669.3 

-30.32 

192.21 

132.47 

3 

50  14 

2759.25 

-33.54 

80.05 

239-76 

51.17 

4 

44  14 

2159.3 

-30.30 

73.33 

47.53 

19 

34  57 

4269.27 

-33.55 

199.74 

239.77 

51.10 

20 

46  6 

3669.3 

-30.32 

192.21 

132.47 

3 

50  14 

2759.25 

-33.54 

80.05 

239.76 

51.17 

4 

44  14 

2159.3 

-30.30 

75.33 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

.4412 

TRA  -.1553 

TC3  -.4695 

BAU 

.2909 

SCT  704.0 

SCR  2745.0  SC3 

1391 .2 

ST 

600.3  SR 

2354.6 

SS 

3736.9 

ROE 

1.7359 

RRA  .5357 

RC3-1 .0909 

FAU 

.14502 

RRT  .6508 

RRF 

.9909  RTF 

.6310 

CRT 

.9545  CRS 

-.9999 

CST 

-.9490 

FOE 

9.0649 

FRA  3.3704 

FC3-6.933I 

BSP 

0640 

see  2855.5 

R23 

.0647  R13 

.9970 

LSA 

4453.5  MSA 

106.3 

SSA 

3.3 

BOE 

1.7911 

BRA  .5577 

6C3  1.1950 

FSP 

-4466 

SCI  2795.0 

502 

504.7  THA 

70.99 

Eli 

2423.7  EL2 

173.9 

ALF 

76.25 

LAUNCH 

DATE  DEC  19  I960 

flight  ' 

TINE 

164.00 

ARRIVAL 

CATE 

JUN 

1 1969 

HELIOCENTRIC  CONIC 

RL  147.19  LAL  .00  La  87.16  VL  27.779  CAL 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.503  CAP 

RC  85.328  Cl  40.30  CP  -28.55  TAL  66.53  TAP 

PLANE TOCENTRIC  CONIC 


DISTANCE  445.609 

3,09  ATL  84.54  HCA  196.57  SNA  128.64  ECC  .15373  INC  5.4640  VI  30.269 

-.11  ATP  95.24  TAL  162.59  TAP  359.16  RCA  108.86  APO  148.41  V2  34.810 

86.55  ETS  3.94  TAE  149.79  ETE  255.73  TAC  116.08  ETC  179.47  CLP  -86.07 


C3  16.679 

VHL  4,004 

OLA  47.63 

RAL  6.65 

RAO  6567.7 

VEL  11.750 

PTM  2.07 

VHP 

3.041 

OPA  -21  .71 

RAP  29.53 

ECC  J .2745 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

49.95 

19  52  43 

4229.03 

-33.30 

195.54 

239.86 

53.74 

21 

3 12 

3629.0 

-37.77 

107.79 

130.05 

3 39  41 

2758.84 

-33.29 

00.58 

239.85 

53.73 

4 

45  40 

2150.0 

-37.76 

72.04 

49.95 

19  52  43 

4229.03 

-33.30 

195.54 

239.86 

53.74 

21 

3 12 

3629.0 

-37.77 

107.79 

130.05 

3 59  41 

2758.84 

-33.29 

80.58 

239.85 

53.73 

4 

45  40 

2150.0 

-37.76 

72.04 

49.95 

19  52  43 

4229.03 

-33.30 

195.54 

239.86 

53.74 

21 

3 12 

3629.0 

-37.77 

107.79 

130.05 

3 59  41 

2758.84 

-33.29 

80.58 

239.83 

53.73 

4 

45  40 

2150.0 

-37.76 

72.04 

differential  corrections 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCORACT 


TOE  .6917  TRA  -.0273  TC3  -.7471  BAU 

.2063 

SGT 

1147.0 

SCR  2391 .4 

5C3 

1551  .6 

ST 

970.0 

SR 

1996.6 

SS 

3705.0 

ROE  1.4052  RRA  .5050  RC3-1 .0440  FAU 

.16499 

RRT 

.0649 

RRF 

.9902  RTF 

.0511 

CRT 

.9045 

CRS 

-.9990 

CST 

-.9009 

F0E1O.IO57  FRA  4.0926  FC3-8.5639  BSP 

7015 

see  2652.5 

R23 

.1120 

R13 

.9921 

LSA 

4504.9 

MSA 

103.0 

SSA 

3.9 

BOE  1.5662  BRA  .5057  8C3  1.2030  FSP 

-5024 

SCI 

2599.0 

SC2 

530.2 

THA 

66.42 

ELI 

2214.0 

EL2 

153.5 

alf 

64,29 

640 


JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4.  1968-69  ■ 


LAUNCH  DATE  DEC  1 

19  1968 

FLIGHT  TIME  166.00 

ARRIVAL  CATE 

JUN 

3 1969 

..... 

HELIOCENTRIC 

CONIC 

distance  4S1. 907 

RL  147.19 

LAL 

.00 

LOL  87.16 

VL  27.762 

CAL  3.12 

AZL  64.90 

HCA 

199.74 

SMA 

120.66 

ECC  .15379 

INC  5.1008 

VI 

30.269 

RP  1P0.66 

LAP 

-1  .72 

LOP  286.02 

VP  37.500 

CAP  .26 

AZP  94.00 

TAL 

162.37 

TAP 

2.11 

RCA  100.87 

APO  148.44 

V2 

34.604 

RC  07.691 

CL 

36.42 

CP  -24.63 

ZAL  65.51 

ZAP  91.67 

ETS  1 .07 

ZAE 

152.23 

ETE 

244 . 50 

ZAC  113.48 

ETC  176.35 

CLP 

-91 ,84 

PLANETOCENTRIC  ( 

CONIC 

: 

C3  15.750 

VHL 

3.969 

OLA  46.20 

RAL  6.50 

RAO  6567.6 

VEL  11.710 

PTH 

2.06 

VHP 

2.945 

OPA  -19.20 

RAP  25.47 

ECC 

1 .2592 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

51  .03 

20 

6 46 

4199.18 

-32.94 

192.36 

240.10 

55.56 

21 

16  45 

3599.2 

-37.20 

184.52 

120.1 7 

4 

0 23 

2762.56 

-32.93 

60.63 

240.09 

55.55 

4 

46  26 

2162.6 

-37.18 

72.77 

^ - — 

51  .63 

20 

6 46 

4199.10 

-32.94 

192.36 

240.10 

55.56 

21 

16  45 

3599.2 

-37.20 

184.52 

r'luz- . 

128.1 7 

4 

0 23 

2762.56 

-32.93 

60.63 

240.09 

55.55 

4 

46  26 

2162.6 

-37.18 

72 .77 

51  .83 

20 

6 46 

4199.16 

-32.94 

192.36 

240.10 

55.56 

21 

16  45 

3599.2 

-37.20 

104.52 

128.1 7 

4 

0 23 

2762.56 

-32.93 

00.63 

240.09 

55.55 

4 

46  26 

2162.6 

-37.16 

72 .77 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE 

EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  .9170  TRA  .1077 

TC3-1 .0465 

BAU 

.2986 

SCT  1578.9 

SCR 

2067.9 

SC3 

1643.4 

ST 

1325.8  SR  1712.1 

SS 

3761  .4 

ROE  1.1666  RRA  .4636 

RC3  -.9569 

FAU 

.17681 

RRT  .9348 

RRf 

.9972 

RTF 

.9242 

CRT 

.9929  CRS  -.9997 

CST 

-.9895 

FOE 10. 0424  FRA  4.6004' 

FC3-9.7188 

BSP 

7521 

SCB  2617.7 

R23 

.1516 

R13 

.9659 

LSA 

4336.3  MSA  181 .7 

SSA 

4.6 

BOE  1 .4654  BRA  .4761 

BC3  1.4180 

FSP 

-5381 

SCI  2576.0 

SC2 

454.1 

THA 

53.42 

ELI 

2161.8  EL2  125.3 

ALF 

52.50 

LAUNCH  DATE  DEC  19  1968 

FLIGHT 

TIME 

166.00 

ARRIVAL  CATE 

JUN 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  496.166 

RL  147.19  LAL  .00  LOL  67.16  VL  27.762  CAL  3.17  AZL  65.17  MCA  202.90  SNA  128.66  ECC  .15405  INC  4.6347  VI  30.269 

RP  108.90  LAP  -1.86  LOP  269-99  VP  57.496  CAP  .67  AZP  94.46  TAL  162.11  TAP  5.01  RCA  106.84  APO  146.46  V2  34.799 

RC  90.065  CL  36.91  CP  "21.51  ZAL  64.61  ZAP  96.95  ETS  356 .69  ZAE  152-96  ETE  253.03  ZAC  110.87  ETC  174.03  ClP  -97.46 

PLANETOCENTRIC  CONIC 


C3  15.158 

VHL 

3.893 

OLA  45.07 

RAL  10.05 

RAO  6567. 

,6  VEL  11.685 

PTH  2.06 

VHP  2.904 

OPA 

-17.37 

RAP 

21  .89 

ECC 

KZ495 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

53.34 

20 

18  33 

4176.17 

-32.56 

169.94 

240.51 

56.92 

21  28 

9 

3576.2 

- 

36.65 

182.00 

126.66 

4 

0 59 

2768.32 

-32.55 

00.06 

240.50 

56.91 

4 47 

8 

2168.3 

- 

36.64 

72.93 

53.34 

20 

18  33 

4176.17 

-32.56 

109.94 

240.51 

56.92 

21  28 

9 

3576.2 

- 

36.65 

182.00 

126.66 

4 

0 59 

2768.32 

-32.55 

60.86 

240.50 

56.91 

4 47 

8 

2168.3 

- 

36.64 

72.93 

53.34 

20 

18  33 

4176.17 

-32.56 

189.94 

240.51 

56.92 

21  20 

9 

3576.2 

- 

36.65 

182  .00 

126.66 

4 

0 59 

2768.32 

-32.55 

00.86 

240.50 

56.91 

4 47 

8 

2168.3 

- 

36.64 

72.93 

DIFFERENTIAL  CORRECTIONS 

MIO- 

■COURSE  E«CUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1 .1228 

TRA 

.2469 

TC3-1  .3537 

BAU  .3244 

5CT 

2026.4  SCR  1824.3  SC3  1 680.4 

ST 

1659.9 

SR 

1479.6 

SS 

3680.3 

ROE  .9893 

RRA 

.4200 

RC3  -.8540 

FAU  .18249 

RRT 

.9622  RRf 

.9956  RTF 

.9538 

CRT 

.9963 

CRS 

-.9994 

CST 

-.9930 

FOE  9.7629 

FRA 

4.9401 

FC-I 0.4229 

BSP  7736 

see 

2726.6  R23 

.1666  R13 

.9817 

LSA 

4302.9 

MSA 

180.3 

SSA 

5.3 

BOE  1.4965 

BRA 

.4872 

0C3  1.6006 

FSP  -5563 

SCI 

2701.0  SC2 

372.7  THA 

41  .88 

ELI 

2221  .6 

EL2 

94.4 

ALf 

41 .70 

LAUNCH  DATE  DEC  19  1966 


FlICMT  time  170.00 


ARRIVAL  DATE  JUN  7 1969 


HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOt  67.16  VL 

RP  106.91  LAP  -2.03  LOP  293.15  VP 

RC  92.449  GL  35.62  CP  -10.94  ZAl 


DISTANCE  464.444 

27.781  CAL  3.24  AZL  65.37  MCA  206,06  SNA  128,65  ECC  .15452  INC  4.6302  VI  30.269 

37.491  CAP  1.05  AZP  94.16  TAL  161,60  TAP  7.66  RCA  106.77  APO  146.53  V2  34.795 

63.76  ZAP  102.20  ETS  357.23  ZA£  152.36  ETE  222,56  ZAC  106.36  ETC  172.29  CLP-102.91 


PLANETOCENTRIC  CONIC 

C3  14.761  VHL  3.645  OLA  44.15  RAL  11.45  RAD  6567.6  VEL  11.669  PTH  2.05  VHP  2.905  OPA  -15.97  RAP  16.73  ECC  1 .2433 
lNCH  AZMTH  LNCH  TIME  L- 1 TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 
54.59  20  26  53  4157.99  -32.17  187.96  241.07  57.96  213611  3556.0  -36.14  160.00 

125.41  4 1 46  2775.23  -32.16  81  .21  241  .07  57.95  * 48  1 2175.2  -36.13  73.23 

54.59  20  26  53  4157.99  -32.17  167.96  241.07  57.96  21  36  11  3556.0  -36.14  160.00 

125.41  4 1 46  2775.23  -32.16  61.21  241.07  57.95  * *8  1 2175.2  -36.13  73.23 

54.59  20  26  53  4157.99  -32.17  167.96  241 .07  57,96  21  56  11  3556.0  -36.14  160.00 

125.41  4 1 46  2775.23  -32.16  81.21  241.07  57.95  4 48  1 2175.2  -36-13  T3.23 

OIFtERENTIAL  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.3104  TRA  .3881  TC3-1 .6572  BAU  .3590  SGT  2467.2  SCR  1592.4  5C3  1672.7  ST  1968. 1 SR  1205.8  SS  3560.1 

ROE  .6402  RRA  .3760  RC3  -.7445  FAU  .16304  RRT  .9743  RRf  -9931  RTF  .9661  CRT  .9962  CRS  -.9991  CST  -.9947 

FOE  9.3269  FRA  5.1330  FC-10.7210  BSP  B356  5CB  2936.5  R23  -1570  R13  .9806  L5A  4279.3  MSA  179.0  SSA  5.9 

60E  1.5610  BRA  .5404  BC3  I .8168  F3P  -5603  SCI  2920.8  SC2  303 .2  THA  32.56  ELI  2350.0  El2  65.0  AlF  33.14 


LAUNCH  DATE  DEC  19  1968 


FLICMT  TI»C  172.00 


ARRIVAL  DATE  JUN  9 1969 


HELIOCENTRIC  CONIC  DISTANCE  470.682 

RL  147.19  LAL  .00  LOL  87.16  VL  27.778  CAL  3.31  AZL  85.53  HCA  209-22  SMA  128.63  ECC  .15518  INC  4.4672  VI  30.269 

RP  108.92  LAP  -2.18  LOP  296.31  VP  37.485  CAP  1.43  AZP  93.90  TAL  161.45  TAP  10.67  RCA  108.67  APO  148.59  V2  34.791 

RC  94.840  CL  34.48  CP  -16.78  ZAl  62.92  ZAP  107.30  ETS  355.95  ZAE  150.90  £TE  213.78  ZAC  106.12  ETC  170.97  ClP-108.10 

PLANETOCENTRIC  CONIC 

C3  14.554  VHL  3.815  OLA  43.37  RAL  12-76  RAO  6567.6  VEL  11  .659  PTH  2.05  VHP  2.937  DPA  -14.85  RAP  15.96  ECC  1 .2395 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

55.66  20  38  22  4143.30  -31.79  186.38  241.79  58.78  21  47  25  3543.3  -35.66  178.37 

124.34  4 2 47  2763.05  -31.76  61.65  24J.76  56.77  44910  2163.0  -35.65  73.63 

55.66  203622  4143.30  -31.79  166.30  241.79  56.76  21  47  25  3543.3  -35.66  176.37 

124.34  4 2 47  2763-05  -31.76  61.63  241.76  56.77  44910  2165.0  -35,65  73.63 

55.66  203622  4143.30  -31,79  166.36  ZAl. 79  56.76  21  47  25  3543.3  -35.66  176.37 

124.34  4 2 47  2763.05  -31.76  61.63  241.76  56.77  4 49  10  2103.0  -35.65  73.63 

differential  CORRECTIONS  MID-COURSE  £«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  1.4803  TRA  .5301  TC3-1 -9462  BAU  .3964  SCT  2889.2  SCR  1389.4  SC3  1631.7  ST  2247.8  SR  1123.8  SS  3449.6 

ROE  .7354  RRA  .3339  RC3  -.6552  FAU  -17956  RRT  .9791  RRF  *9893  RTF  .9759  CRT  .9992  CRS  -.9985  CST  -.9957 

FOE  8.7909  FRA  5.2111  FC-10.6808  BSP  9225  SCB  3205-9  R23  .1291  R13  .9615  LSA  4264.2  MSA  177.9  SSA  6.6 

BDE  1.6529  BRA  .6265  BC3  2.0473  FSP  -5521  SCI  3195-7  SC2  255 -2  THA  25.39  ELI  2512.7  EL2  39.3  AlF  26.55 


641 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  ^ 


LALWCH  GATE  DEC  19  1966  FLIGHT  TIME  174.00  ARRIVAL  CATE  JUN  IJ  1969 

HELIOCENTRIC  CONIC  DISTANCE  476.900 

RL  147.19  LAL  .00  LOL  67.16  Vl  27,773  CAL  3.40  A7L  65.67  HCA  212.36  SNA  126.60  ECC  .15604  INC  4.3336  VI  30.269 

RP  106.93  LAP  -2.32  LOP  299.47  VP  37.479  CAP  1.60  A7P  93.66  TAL  161.05  TAP  13.43  RCA  106.53  APO  148.66  V?  34 . 768 

RC  97.^56  GL  33.45  GP  -14.95  7AL  62.06  7AP  112.16  ETS  354.96  7AE  146.92  ETE  206.60  7AC  104.13  ETC  169.96  CLP-113.00 

Plane TOCENTRic  conic 


C3  14.442 

VHL 

3.600 

OLA  42.70 

RAL  14.05 

RAO  6567.6 

VEL  11.654 

PTH  -2,05 

VHP 

2.995 

OPA  -13.91 

RAP  13.59 

ECC  1.2377 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

56.59 

20 

47 

17 

4131.37 

-31.41 

165.05 

242.64 

59.43 

21 

56  6 

3531  .4 

-35.20 

177.04 

123.41 

4 

4 

7 

2791.54 

-31.40 

62.12 

242.63 

59.42 

4 

50  36 

2191.5 

-35.19 

74.11 

56.59 

20 

47 

17 

4131 .37 

-31.41 

165.05 

242.64 

59.43 

21 

56  6 

3531  .4 

-35.20 

177.04 

123.41 

4 

4 

7 

2791.54 

-31 .40 

62.12 

242.63 

59.42 

4 

50  36 

2191 .5 

-35.19 

74.11 

56.59 

20 

47 

17 

4131.37 

-31.41 

165.05 

242.64 

59.43 

21 

56  6 

3531  .4 

-35.20 

177.04 

123.41 

4 

4 

7 

2791.54 

-31 .40 

62.12 

242.63 

59.42 

4 

50  36 

2191 .5 

-35.19 

74.11 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC_EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACO^ACV 

TOE  1.6336  TRA  .6726  TC3-2.21J4  BAU  .4390  SCT  3265.6  SCR  1213.5  SC3  1567.1  ST  2496.0  SR  969.2  SS  5306.0 

ROE  .6449  RRA  .2950  RC3  -.5277  FAU  .17240  RRT  .9792  RRF  .9635  RTF  .9603  CRT  .9996  CRS  -.9976  CST  -.9962 

FOE  6.2053  FRA  5.2097  FC-1D.3346  BSP  10199  SC0  3502.7  R23  .0927  R13  .9626  LSA  4^56.0  MSA  177.1  SSA  7.2 

eOE  1.7563  BRA  .7346  BC3  2.2735  FSP  -5327  SCI  3495.0  SC2  231.6  THA  19.97  ELI  2666.7  £l2  16.2  ALF  21.60 

LAONCH  DATE  DEC  19  1966  FlICHT  TIME  176.00  ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  463.096 


RL  147,19 

LAL 

.00 

LOL  67,16 

VL  27.T66 

CAL  3.51 

ATI  65.76 

HCA 

215.54 

SNA 

126.55 

ECC  .15709 

INC  4,2214 

Vl 

30.269 

RP  106.94 

LAP 

-2.45 

LOP  302.63 

VP  37.471 

CAP  2. IT  ATP  93.44 

TAL 

160.60 

TAP 

16.14 

RCA  106.36 

APO  146.74 

V2 

34.766 

= 

RC  99.636 

GL 

32.49 

GP  -13.36 

7AL  61,21 

TAP  116.79  ETS  354.24 

TAE 

146.70 

ETE 

201.36 

TAC  102.45 

ETC  169.24 

CLP 

-117,60 

PLANE TOCENTRIC  CONIC 

C3  14.422 

VHL 

3.796 

OLA  42.11 

RAL  15.32 

RAO  6567.6 

VEL  11.654 

PTH 

2.05 

VHP 

3.076 

OPA  -13.07 

RAP  11.61 

ECC 

1 .2374 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

IN. 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.43 

20 

55  50 

4121.64 

-31 ,02 

163.93 

243.63 

59.96 

22 

4 32 

3521 .6 

-34.75 

175.92 

1 

122.57 

4 

5 44 

2^.66 

-31 .01 

62.66 

243.62 

59.95 

4 

52  25 

2200.7 

-34.75 

74.65 

_ 

57.43 

20 

55  50 

4121.64 

-31 ,02 

163.93 

243.63 

59.96 

22 

4 32 

3521.6 

-34.75 

175.92 

f 

122.57 

4 

5 44 

2600.66 

-31 .01 

62.66 

243.62 

59.95 

4 

52  25 

2200.7 

-34,75 

74.65 

1 

57.43 

20 

55  SO 

4121 .64 

-31 .02 

163.93 

245.63 

59.96 

22 

4 32 

3521  .6 

-34.75 

175.92 

122.57 

4 

5 44 

2600.66 

-31 .01 

62.66 

243.62 

59.95 

4 

52  25 

2200.7 

-34.75 

74  .65 

OirrERENTlAL  CCRRECTIONS  MIO-COURSC  CXtCUTToN  ACCURACV  ORBIT  DETERMINATION  ACCURACr 

TOE  1.7692  TRA  .6140  TC3-2.4515  BAU  .4799  ^T  3651.3  SCR  1061 .5  SC3  1465.7  ST  2715.6  SR  676.5  SS  3154.5 

ROE  .5715  RRA  .2566  RC3  -.4301  FAU  .16370  RRT  .9754  RRF  .9751  RTF  .9632  CRT  1.0000  CRS  -.9963  CST  -.9966 

FOE  7.5875  FRA  5.1327  FC3-9.6267  BSP  11237  SC6  3602.5  R23  .0564  R13  .9643  LSA  4250.0  MSA  176.3  SSA  7.9 

BOE  1.6592  BRA  .6541  BC3  2.4669  FSP  -5093  SCI  3799.6  SC2  225.2  THA  15.69  ELI  2653.6  El2  6.2  AlF  17.69 


LAUNCH  DATE  DEC  19  1966  FLIGHT  TIME  176.00  ARRIVAL  DATE  JUN  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  469.275 


RL  147.19 

LAL 

.00 

LOL  87.16 

VL  27.756 

gal  3.62 

ATL  65.67 

HCA 

216.71 

SMA 

128.49 

ECC  .15834 

INC  4.1253 

Vl 

30.269 

RP  106.94 

LAP 

-2.56 

LOP  305.79 

VP  37.464 

CAP  2.54 

ATP  93.22 

TAL 

160.11 

TAP 

16.81 

RCA  106.15 

APO  146,64 

V2 

34.784 

RC  102.036 

GL 

31 .58 

CP  -12.02 

TAL  60.32 

TAP  121.10 

ETS  353.66 

TAE 

144.42 

ETC 

197.20 

TAC  101 .09 

ETC  166.69 

CLP 

-121 .86 

Plane TOCENTRIC  ( 

CONIC 

C3  14.462 

VHL 

3.606 

OLA  41.57 

RAL  16.61 

RAO  6567.6 

VEL  11.656 

PTH 

2.05 

VHP 

3.175 

DPA  -12.31 

RAP  10.00 

ECC 

1 .2363 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

IN, 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.19 

21 

4 15 

411 

-30.63 

162.97 

244.74 

60.40 

22 

12  48 

3513.6 

-34.32 

174 .96 

121 .61 

4 

7 37 

2610.55 

-30.62 

63.26 

244.73 

60.39 

4 

54  27 

2210.5 

-34.30 

75.26 

56.19 

21 

4 15 

4113.60 

-30.63 

182.97 

244.74 

€0.40 

22 

12  46 

3513.6 

-34.32 

174.96 

121 .61 

4 

7 37 

2610.55 

-30.62 

63.26 

244.73 

60.39 

4 

54  27 

2210.5 

-34.30 

75.26 

56.19 

21 

4 15 

4113.60 

-30.63 

162.97 

244.74 

60.40 

22 

12  46 

3513.6 

-34.32 

174.96 

121 .61 

4 

7 37 

2610.55 

-30.62 

65.26 

244.73 

60.39 

4 

54  27 

2210.5 

-34.30 

75,26 

IIFFERENTIAL  CORRECTIONS 

MID- 

^COURSC 

EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

1 .6696 

TRA 

.9547 

TC3-2.6607  BAU 

.5194 

SCT 

3965.7 

SCR 

932.6 

SC3 

1395.4 

ST 

2903.4 

SR 

764.0 

SS 

2999.0 

ROE 

.5126 

RRA 

.2257 

RC3  -.3417 

FAU 

.15365 

RRT 

.9672 

RRF 

.9630 

RTF 

.9650 

CRT 

.9996 

CRS 

-.9944 

CST 

-.9968 

FOE 

6.9763 

FRA 

5.0097 

FC3-9.1652 

BSP 

12266 

see 

4093.4 

R23 

.0276 

R13 

.9655 

LSA 

4243.5 

MSA 

175.5 

SSA 

6.5 

BOE 

1.9560 

BRA 

.9610 

0C5  2.6625 

FSP 

-4622 

SCI 

4066.9 

SC2 

231 ,0 

THA 

12.60 

ELI 

3007.3 

EL2 

20.6 

ALF 

15.12 

LAUNCH  DATE  DEC  19  1966  FLIGHT  TIME  160.00  ARRIVAL  DATE  JUN  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  495.432 

RL  147.19  LAL  .00  LOL  67.16  VL  27.746  CAL  3.75  A2L  65.96  HCA  221.67  SNA  126.43  ECC  .15977  INC  4.0416  VI  30.269 

RP  106.95  LAP  -2.70  LOP  306.96  VP  37.456  CAP  2.91  ATP  93.01  TAL  159.56  TAP  21.44  RCA  107.91  APO  148.95  V2  34.763 

RC  104.441  Cl  30.70  GP  -10.65  TAL  59.39  TAP  125.12  FTS  353.26  TAE  142.20  ETE  193.96  TAC  100.06  ETC  166.29  ClP-125.66 

PLANE TOCENTRIC  CONIC 

C3  14.615  VHL  3,623  OLA  41 ,07  RAL  17.93  RAO  6567.6  VEL  11.662  PTH  2.05  VHP  3.291  OPA  -11.56  RAP  6.75  ECC  1 .2405 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

56.91  21  12  35  4J07.04  -30.23  162.14  245.97  60.76  22  21  2 3507.0  - 33.66  174.15 

121.09  4 9 45  2621.14  -30.22  63.92  245.97  60.74  45646  2221.1  -33.66  75.92 

58.91  21  12  35  4107.04  -30.23  162.14  245.97  €0.76  22  21  2 3507.0  -33.66  174.15 

121.09  4 9 4 5 2621.14  -30.22  63.92  245.97  60.74  4 56  46  2221.1  -33.66  75.92 

56.91  21  12  35  4107.04  -30.23  162.14  245.97  60.76  22  21  2 3507.0  - 33.66  174.15 

121.09  4 9 45  2621.14  -30.22  63.92  245.97  60.74  45646  2221.1  -33.66  75.92 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTJCN  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TOE  1.9956  TRA  1 .0954  TC3-2. 6592  BAU  .5571  SCT  4269.5  SCR  625.5  SC3  1301.5  ST  3062.1  SR  706.6  SS  2843.8 

ROE  .4663  RRA  .1963  RC3  -.2639  FAU  .14307  RRT  .9540  RRF  .9462  RTF  .9663  CRT  .9967  CRS  -.9916  CST  -.9969 

FOE  6.3664  FRA  4.6566  FC3-6.4751  BSP  13252  SCB  4366.2  R23  .0076  R13  .9664  lSA  4234.9  MSA  174.9  SSA  9.1 

80E  2.0493  BRA  1.1126  BC3  2.6514  FSP  -4531  SCI  4361.4  SC2  243.4  THA  10.44  ELI  5142.6  El2  35.0  ALF  13.02 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


kUNCH  CATE  DEC  19  1968 

Flight  time  182.oo 

arrival  date 

JUN 

19  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  501.! 

568 

RL  147.19 

LAL  ,00 

La  87.16 

VL  27.737 

GAL  3.90 

ATL  86.03 

HCA 

225.03 

SHA 

128.35 

ECC  .16141 

INC  3.9676 

VI 

30.269 

RP  108.95 

LAP  -2.81 

LOP  312.12 

VP  37.448 

CAP  3.28 

ATP  92.81 

TAL 

159.00 

TAP 

24.03 

RCA  107.63 

APO  149.07 

V2 

34  . 78  3 

RC  106.844 

CL  29.83 

GP  -9.83 

TAL  58.42 

TAP  128.85 

ETS  352.95 

TAE 

140.10 

ETE 

191 .43 

TAC  99.33 

ETC  168.01 

CLP 

-129-55 

planetocentric  CONIC 

C3  14.815 

VHL  3.849 

DLA  40.61 

RAL  19.27 

RAO  6567.6 

VEL  11.670 

PTH 

2.05 

VHP 

3.420 

DPA  -10.88 

RAP  7.84 

ECC 

1 .24  38 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

t ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.59 

21  20  55 

4101 .74 

-29.82 

181 .42 

247.32 

61  .05 

22 

29  17 

3501  .7 

-33.43 

173.45 

120.41 

4 12  6 

2832.50 

-29.81 

84.63 

247.32 

61.04 

4 

59  19 

2232.5 

-33.42 

76.65 

59.59 

21  20  55 

4101 .74 

-29.82 

181.42 

247.32 

61  .05 

22 

29  17 

3501 .7 

-33.43 

173.45 

120.41 

4 12  6 

2832.50 

-29.81 

84.6^ 

247.32 

61.04 

4 

59  19 

2232-5 

-33.42 

76.65 

59.59 

21  20  55 

4101 .74 

-29,82 

I8r.*2 

247.32 

61 .05 

22 

29  17 

3501.7 

-33.43 

173.45 

120.41 

4 12  6 

2832.50 

-29.81 

84.63 

247.32 

61.04 

4 

59  19 

2232.5 

-33.42 

76.65 

OIFFE:(?t:NTIAL  CORRECTIONS  HIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.0B97  TRA  1.2374  TC3-2.9842  BAU  .5923  SOT  4565.1  SCR  738.0  SC3  1208.3  ST  3195.4  SR  648.3  SS  2693.8 

ROE  .4302  RRA  .1705  RC3  -.I960  FAU  .13220  RRT  .9349  RRT  .9241  RTF  .9871  CRT  .9971  CRS  -.9883  CST  -.9970 

FOE  5.8347  FRA  4.6962  FC3-7.7255  BSP  14174  SOB  4624.4  R23  -.0049  R13  .9871  USA  4225.7  MSA  1 74 , 7 SSA  9.7 

BOE  2.1335  BRA  1.2491  BC3  2.9906  FSP  -4230  SCI  4617.1  SC2  259.0  THA  8.62  Ell  3260.1  EL2  48,2  Alf  H-44 

LAUNCH  DATE  OEC  19  1 968  FLIGHT  TIME  184.00  ARRIVAL  CATE  JUN  21  1969 

heliocentric  conic  distance  507.683 

RL  147.19  LAL  .00  La  87.16  VL  27.725  CAL  4.05  A7L  86.10  HCA  228.19  SHA  128.27  ECC  .16324  INC  3.90M  VI  30.269 

RP  108.94  LAP  -2.91  LOP  315.28  VP  37.439  CAP  3.65  ATP  92.60  TAL  158.39  TAP  26.57  RCA  107.33  APO  149.21  V2  34.784 

RC  109.246  GL  28.98  GP  -8.94  TAL  57.42  TAP  132.31  ETS  352.72  TAE  158.15  ETE  189.43  7AC  98.88  ETC  167.82  ClP-132.96 

planetocentric  conic 

C3  15.082  VHL  3.884  OLA  40.16  RAL  20.64  RAO  6567,6  VEL  11.682  PTH  2.05  VHP  3.563  CPA  -10.17  RAP  7.23  ECC  1.2482 

LNCH  ATMTH  LNCH  time  L-I  time  INJ  LAT  INJ  long  INJ  RT  ASC  INJ  ATMTH  INJ  time  PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 
60.24  21  29  22  4097.41  -29.39  180.78  248.78  61  .30  22  37  39  3497.4  - 32.97  17?. 83 

119.76  4 14  37  2844 .81  -29.38  85.40  248.77  61.29  522  2244.8  -32.96  77.45 

60.24  21  2922  4097.41  -29.39  180.78  248.78  61.30  22  37  39  3497.4  -32.97  172,83 

119.76  4 14  37  2844.81  -29.38  85.40  248.77  61.29  522  2244 .8  -32.96  77.45 

€0.24  21  2922  4097.41  -29.39  IB0»76  248.78  61.30  22  37  39  3497.4  -32.97  172.83 

119.76  41437  2844.81  -29.38  85.40  248.77  61.29  522  2244.8  -32.96  77.45 

differential  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.1747  TRA  1 .3833  TC3-3.0923  BAU  .6241  SCT  4816.0  SCR  668.4  SC3  1118.7  ST  3307.7  SR  600.8  SS  2552.2 

ROE  ,4031  RRA  .1482  RC3  -.1374  FAU  .12118  RRT  .9095  RRF  .8962  RTF  .9876  CRT  .9947  CRS  -.9839  CST  -.9970 

FOE  5.3296  FRA  4.5342  FC3-6.9560  BSP  14988  SCB  4862.2  R23  -.0121  R13  .9875  LSA  4217.2  MSA  174.8  SSA  10.2 

BOE  2.2117  BRA  1 .3912  0C3  3.0954  FSP  -3919  SCI  4854.4  SC2  275.6  THA  7,22  ELI  3361  . 3 El2  60,6  ALF  10.25 


LAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  186.00  ARRIVAL  CATE  JUN  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  513.777 

RL  147.19  LAL  .00  La  87.16  VL  27.712  CAL  4.23  ATL  86.16  HCA  231.35  SMA  128.18  ECC  .16527  INC  3.8413  VI  30.269 

RP  108.94  LAP  -3.00  LOP  318.45  VP  37.431  GAP  4.02  ATP  92.40  TAL  157.73  TAP  29.08  RCA  106.99  APO  149.36  V2  34. 7*85 

RC  111.645  OL  28.14  CP  -8.17  TAL  56.38  TAP  135.52  ETS  352.55  TAE  136.36  ETE  187.85  TAC  98.71  ETC  167.71  ClP-136.12 

Planetocentric  conic 

C3  15.415  VHL  3.926  OlA  39.73  RAL  22.04  RAO  6567.6  VEL  11.696  PTH  2.06  VHP  3.716  CPA  -9.47  RAP  6.91  ECC  1.2537 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

60.88  21  37  54  4094 .02  -28.95  180.21  250.34  61.51  22  46  8 3494.0  -32.50  172.29 

119.12  4 17  16  2858.04  -28.93  86.24  250.33  61.49  5 4 54  2258.0  -32.49  78.32 

€0.88  21  37  54  4094 .02  -28.95  180.21  250.34  61.51  22  46  8 3494.0  -32-50  172.29 

119.12  4 17  16  2858.04  -28.93  86.24  250.33  61.49  5 4 54  2258.0  -32.49  78 . 32 

60.88  213754  4094 ,02  -28.95  160,21  250.34  61.51  2246  8 3494 .0  -32-50  172-29 

119.12  4 17  16  2858.04  -28.93  86.24  250.33  61.49  5 4 54  2258.0  -32.49  78 . 32 

DIFFERENTIAL  CCRRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TDE  2.2482  TRA  1.5305  TC3-3.1736  BAU  .6543  SCT  5040.6  SCR  613.5  SC3  1032.9  ST  3395.3  SR  563.3  SS  2413.6 

RCe  .3827  RRA  .1286  RC3  -,0692  FAU  .11093  RRT  .8781  RRF  .8625  RTF  .9879  CRT  .9915  CRS  -.9786  CST  -.9970 

FOr  4.8602  FRA  4.3673  FC3-6.2300  BSP  15774  SCB  5077.8  R23  -.0164  R13  .9878  LSA  4200.0  MSA  175-3  SSA  10.8 

BOE  2.2805  BRA  1 .5359  6C3  3.1749  FSP  -3636  SCI  5069.4  SC2  291.9  THA  6.12  ELI  3441.0  El2  7?. 4 AlF  9.35 

CAUNCH  DATE  DEC  19  1968  FLIGHT  TIME  166.00  ARRIVAL  CATE  JUN  25  1969 

HELiaENTRIC  CONIC  DISTANCE  519.849 

RL  147.19  LAL  .00  La  87.16  VL  27.698  GAL  4.42  ATt  86.21  HCA  234.51  SMA  126,06  ECC  .16751  INC  3.7864  VI  30.26  9 

RP  108.93  LAP  -3.08  LOP  321.61  VP  37.422  CAP  4.39  ATP  92.20  TAL  157.04  TAP  31.55  RCA  106.62  APO  149.53  V2  34.787 

RC  114.042  CL  27.29  GP  -7.49  TAL  55.30  TAP  136.48  ETS  352-42  TAE  134.73  ETE  186.58  TAC  98.78  ETC  167.64  ClP-139.D5 

PLANETOCENTRIC  CONIC 

C3  15.818  VHL  3.977  OLA  39.31  RAL  23.47  RAO  6567,6  VEL  Il,7l3  PTH  2.06  VHP  3.880  DPA  -8.76  RAP  6.83  ECC  I .2603 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

61.52  214634  4091.43  -28.47  179.71  252.00  61.67  22  54  46  3491.4  -32.02  171.82 

118.48  4 20  2 2872.26  -28.46  87.15  251.99  61.66  57  54  2272.3  -32.01  79.26 

61.52  214634  4091.43  -28.47  179.71  252.00  61.67  22  54  46  3491.4  -32.02  171.82 

118.48  4 20  2 2872.26  -28.46  87.15  251.99  61.66  5 7 54  2272.3  -32-01  79.26 

61.52  21  46  34  4091 .43  -28.47  179.71  252.00  61.67  22  54  46  3491.4  -32.02  171.82 

118.48  4 20  2 2872.26  -28.46  87. J5  251.99  61.66  5 754  2272-3  -32.01  79.26 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2-3132  TRA  1.68)0  TC3-3.2272  BAU  .6825  SCT  5243.2  SCR  571.5  SC3  952-5  ST  3463.1  SR  534.5  SS  2261.9 

ROE  .3685  RRA  .1)17  RC3  -.0498  FAU  .10134  RRT  .8416  RRF  .8243  RTF  .9880  CRT  .9874  CRS  -.9723  CST  -.9970 

FOE  4.4334  FRA  4.2047  FC3-5.5467  BSP  16506  SCB  5274.2  R23  -.0186  R13  -9879  LSA  4177.9  MSA  176.2  SSA  11.3 

BOE  2.3424  BRA  1 .6848  BC3  3.2276  FSP  -3369  SCI  5265.2  SC2  307.4  THA  5.26  ELI  3503. 1 EL2  83.6  AlF  8.67 
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EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  » 


LAUNCH  DATE  DEC  19  1968 

Flight  uhc  190.00 

arrival  cate 

JUN 

27  1969 

HELIOCENTRIC  CONIC 
Rl  147.19  LAL  .00 

LOl  87.16 

VL  27,682 

DISTANCE  525.898 

GAL  4.62  A7l  86.26  HCA  237.67 

SNA 

127.97 

ECC  .16997 

INC  3.7356 

VI 

50.769 

RP  108.93  LAP  -3.16 

LOP  324.78 

VP  37.413 

GAP  4,76 

ATP  92.00 

TAL  156.32 

TAP 

33.99 

RCA  106.22 

APO  149.72 

v2 

34.790 

RC  116.435  CL  26.45 

CP  -6.90 

7Al  54.19 

7AP  141 .24 

ETS  352.3! 

7AE  133.25 

ETE 

185.55 

7AC  99.07 

ETC  167.61 

ClP 

'141 .77 

Plane TOC^Ti^Ic  conic 
C3  16.292  VHL  4.036 

OLA  38.89 

RAL  24.94 

RAD  6567.7 

VEL  11.734 

PTH  2.07 

VHP 

4.054 

OPA  -8.04 

RAP  6.99 

ECC 

1 .2681 

LNCH  A2MTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.15  21  55  27 

4089.45 

-27.98 

179.24 

253.74 

6)  .82 

23 

3 36 

3489.5 

-31.51 

171  .39 

117.85  4 22  48 

2887.67 

-27.97 

88.13 

253.74 

61 .80 

5 

ID  56 

2287.7 

-31 .50 

80.28 

62.15  21  55  27 

4089.45 

-27.98 

179.24 

253.74 

61 .82 

23 

3 36 

3489.5 

-31.51 

171 .39 

117.85  4 22  48 

2887.67 

-27.97 

88.13 

253.74 

61 .80 

5 

10  56 

2287.7 

-31 .50 

80.28 

62.15  21  55  27 

4089.45 

-27,98 

179.24 

253.74 

61.82 

23 

3 36 

3489.5 

-31.51 

172  .39 

117.85  4 22  48 

2867.67 

-27.97 

88.13 

253.74 

61  .80 

5 

ID  56 

2287.7 

-31 .50 

80.28 

OirrERENTUL  03R«CTldNS  MlO-CO^Se  ACCORACV  0R8It  OETEffHlNATJON  ACCURACY 


TOE 

2.3709 

TRA 

1 .8366 

TC3-3.2523 

6AU 

.7084 

SCT 

5425.7 

SCR 

540.4 

SC3 

878.0 

$T 

3513.3 

SR 

512.8 

SS 

2157.5 

ROE 

.3593 

RRA 

.0975 

RC3  -.0181 

FAU 

.09231 

RRT 

.8017 

RRF 

.7834 

RTF 

.9880 

CRT 

.9825 

CRS 

-.9652 

CST 

-.9970 

FOE 

4.0473 

FRA 

4.0512 

FC3-4.9053 

BSP 

17182 

see 

5452.6 

R23 

-.0193 

R13 

.9880 

LSA 

4150.8 

MSA 

177.6 

SSA 

n .7 

BOE 

2.3980 

BRA 

1.8392 

0C3  3.2524 

FSP 

-3121 

SCI 

5443.1 

SC2 

321.9 

THA 

4.58 

ELI 

3549.2 

El2 

94.4 

alf 

8.17 

LAUNCH  DATE  DEC  19  1968  FLICHT  TIME  192.00  ARRIVAL  DATE  JUH  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  531.924 


RL  147.19 

LAL 

.00 

LOL  87.16 

VL  27.666 

CAL  4.84 

ATL  86.31 

HCA 

240.83 

SNA 

127.86 

ECC  .17265 

INC  3.6882 

VI 

30.269 

RP  108.91 

LAP 

-3.22 

LOP  327.94 

VP  37.405 

CAP  5.14 

ATP  91.80 

tal 

155.57 

TAP 

36.40 

RCA  105.79 

APO  149.94 

V2 

34.794 

RC  118.823 

CL 

25.60 

CP  -6.38 

7AL  53.05 

TAP  143.81 

ETS  352.23 

TAE 

131.92 

ETE 

184.71 

7AC  99.56 

ETC  167.61 

CLP 

-144.30 

PlANETOCENTRIC  CONIC 

C3  16.842 

VHL 

4.104 

OLA  38.47 

RAl  26.42  RAO  6567.7 

VEL  11.757 

PTH 

2.08 

VHP 

4.238 

OPA  -7.31 

RAP  7.34 

ECC 

1.2772 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  L>T 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.80 

22 

4 29 

4088.09 

-27.46 

178.81 

255.58 

61 .93 

23 

12  37 

3488.1 

-30.98 

171.00  1 

117.20 

4 

25  37 

2904.25 

-27.45 

89.20 

255.57 

61.92 

5 

14  1 

2304.3 

-30.97 

81.38  = 

62.80 

22 

4 29 

4088 .09 

-27.46 

178.61 

255.58 

61.93 

23 

12  37 

3488.1 

-30.98 

171.00  1 

117.20 

4 

25  37 

2904 .25 

-27.45 

89.20 

255.57 

61.92 

5 

14  1 

2304.3 

-30.97 

81.38  i 

62.80 

22 

4 29 

4088.09 

-27.46 

ITS. 81 

255.58 

61.93 

23 

12  37 

3488 . 1 

-30.98 

171.00  ! 

117.20 

4 

25  37 

2904 .25 

-27.45 

89.20 

255.57 

6l  .92 

5 

14  1 

2304.3 

-30.97 

81.38  : 

OIFFERENTIAl  COWCTIOnS  __  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TOE 

2.4261 

TRA 

2.0016  iC3-3.2A39  BAU 

.7304 

SCT 

$S94.6 

SCR 

518.5 

SC3 

810.2 

ST 

3553.2  SR 

497.4  SS 

2044 .3 

- 

ROE 

.3547 

RRA 

.0859  RC3  .0077  FAU 

.08357 

RRT 

.7611 

RRF 

.7426 

RTF 

.9879 

CRT 

.9770  CRS 

-.9575  CST 

-.9969 

FOE 

3.7067 

FRA 

3.9143  FC3-4.2957  BSP 

17713 

SC6 

S610.6 

R23 

-.0185 

R13 

.9878 

LSA 

4125.5  MSA 

179.6  -SSA 

l^.  1 

BOE 

2.4519 

BRA 

2.0034  BC3  3.2439  FSP 

-2871 

SCI 

5606.6 

SC2 

335.5 

THA 

4.05 

ELI 

3586.3  EL2 

105.0  alf 

7.79 

- 

LAUNCH 

DATE 

DEC 

19  1968 

Flight 

TIME 

194.00 

ARRIVAL 

DATE  JUL 

1 1969 

: 

HELIOCENTRIC  CONIC  DISTANCE  537.925 


RL  147.19 

LAL  .00 

LOL  87.16 

VL  27.649 

CAL  5.08 

ATL  86.36 

HCA  244.00 

SNA 

127,75 

ECC  .17558 

INC  3.6437 

VI 

30.269 

RP  108.90 

LAP  -3.27 

LOP  331 .11 

VP  37.396 

CAP  5.52 

ATP  91.60 

tal  154.78 

TAP 

38 

.78 

RCA  105.32 

APO  150.17 

V2 

34 ,798 

RC  121.206 

CL  24.75 

CP  -5.92 

Tal  51,88 

TAP  146.20 

ETS  352.15 

TAE  130.7? 

ETE 

184.02 

TAC  100.22 

ETC  167.63 

CLP 

'146.66 

PLANETOCENTRIC  CONIC 

= 

C3  17.475 

VHL  4.180 

DLA  38.05 

RAL  27.92 

RAO  6567.7 

VEL  11.784 

PTH  2.08 

VHP 

4.430 

OPA  -6 . 56 

RAP  7.88 

ECC 

I .2876 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

. 

63.45 

22  13  43 

4087.25 

-26.92 

178.42 

257.49 

62.03 

23 

21 

50 

3487.2 

-30.43 

170.64 

116.55 

4 28  22 

2922.12 

-26.90 

90.34 

257.49 

62.02 

5 

17 

4 

2322 . 1 

-30.42 

82.57 

63.45 

22  13  43 

4087.25 

-26.92 

178.42 

257.49 

62-03 

23 

21 

50 

3487.2 

'30.43 

1 70 .64 

- 

116.55 

4 28  22 

2922.12 

'26.90 

90.34 

257.49 

62.02 

5 

17 

4 

2322.1 

-30.42 

82.5  7 

63.45 

22  13  43 

4087.25 

-26.92 

178.42 

257.49 

62.03 

23 

21 

50 

3487.2 

-50.43 

170.64 

116.55 

4 28  22 

2922.12 

'26.90 

90.34 

257.49 

62.02 

5 

17 

4 

2322 . 1 

'30.42 

82.57 

differential  CORRECTIONS 

MID-COURSE  execution  ACCURACV 

ORBIT  determination  ACCURACY 

TOE  2.4722 

TRA  2.1701 

TC3-3.2202 

BAU  .7523 

SCT  5744.0  SCR 

502.8  SG3 

747.3 

ST  3573.7 

SR  486.1 

S5 

1934  ,l 

ROE  *3535 

RRA  .0763 

RC3  .0266 

FAU  .07588 

RRT 

.7213  RRF 

.7029  RTF 

.9877 

CRT  .9709 

CRS  '.9492 

CST 

- .9969 

FOE  3.3930 

FRA  3.7812 

FC3-3.7590 

BSP  18282 

see  5766.0  R23  - 

.0175  R13 

.9877 

LSA  4088.4 

MSA  182.1 

SSA 

12.5 

BOE  2.4973 

BRA  2.J7S4 

BC3  3.2203 

FSP  '2659 

SCI  5755.5  SC2 

347.6  THA 

3.63 

ELI  3604.8 

EL2  115.4 

Alf 

7.55 

LAUNCH  DATE  DEC  19  1968 

Flight  time  196.00 

arrival  cate 

JUL 

3 1969 

HELIOCENTRIC  CONIC 

distance  543.! 

901 

RL  147.19 

LAL  .00 

LOL  87.16 

VL  27.631 

CAL  5.34 

ATL  86.40 

HCA  247.16 

SNA 

127 

.62 

ECC  .17875 

INC  3.6015 

VI 

30.269 

RP  108.89 

LAP  -3.32 

LOP  334.28 

VP  37.387 

GAP  5.92 

ATP  91.40 

tal  153.97 

tap 

41 

.13 

RCA  104.81 

APO  150.44 

V2 

34  .803 

RC  123.581 

CL  23.90 

CP  -5.52 

tal  50.69 

TAP  148.44 

ETS  352.07 

TAE  129.64 

ETE 

183.45 

TAC  101  .05 

ETC  167.66 

CLP 

-148  .88 

PLA^CTOCENTRIC  CONIC 

C3  18.197 

VHL  4.266 

OLA  37.62 

RAL  29.44 

RAD  6567.7 

VEL  11.814 

PTH  2.09 

VHP 

4.632 

CL 

O 

RAP  8.57 

ECC 

1 .2995 

LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

I time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.13 

22  T3  9 

4086.87 

-26.34 

178.05 

259.48 

62.11 

23 

31 

15 

3486.9 

-29.85 

170.31 

115.87 

4 31  4 

2941 .34 

'26.33 

91 .58 

259.48 

62.10 

5 

20 

5 

2341  .3 

-29.84 

83.85 

64.13 

22  23  9 

4086.87 

-26 . 34 

178.05 

259.48 

62.11 

23 

31 

15 

3486.9 

'29.85 

170.31 

115.87 

4 31  4 

2941 .34 

'26.33 

91.58 

259.48 

62.10 

5 

20 

5 

2341  .3 

-29.84 

83.85 

64.13 

22  23  9 

4086.87 

-26.34 

178.05 

259.48 

62.11 

23 

31 

15 

3486.9 

'29.85 

170.31 

115.87 

4 31  4 

2941 .34 

-26.33 

91 .58 

259.48 

62.10 

5 

20 

5 

2341.3 

-29.84 

83.85 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBU  DETERMINATION  ACCURACY 

TOE  2.5136  TRA  2.3461  TC3-3.I745  6AU  .7723  SCT  5878.8  SCR  492.4  SC3  689.7  ST  3581.9  SR  478.5  SS  1830.8 

ROE  .3553  RRA  .0687  RC3  .0404  FAU  .06879  RRT  .6844  RRF  .6666  RTF  .9875  CRT  .9644  CRS  -.9406  CST  -.9969 

FOE  3.U09  FRA  3.6577  FC3-3.2728  BSR  18800  SC0  5899.4  R25  -.0162  R13  .9875  LSA  4(346.7  MSA  185.1  SSA  12.7 

BOE  2.5386  BRA  2.3471  BC3  3.1748  FSP  -2464  SCI  5888.5  SC2  358.4  THA  3.29  ElI  3611.5  El2  125.6  AlF  7.35 


644 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  DATE  DEC  19  1965 


HELIOCENTRIC  CONIC 


RL 

147.19 

LAL 

-00 

LOL 

RP 

108.87 

LAP 

-3.35 

LOP 

RC 

125.948 

GL 

23.04 

GP 

PLANETOCENTRIC  CONIC 

C3 

19.016 

VHL 

4.361 

dla 

flight  time  19fl.0D 
DISTANCE  549.849 

87.16  VL  ^7.613  gal  5.6?  A7L  86.44  MCA  250.3?  SMA  1?7.50 

337.45  VP  37.379  GAP  6.31  A7P  91.20  TAL  153.13  TAP  43.45 

-5.16  7AL  49.48  7AP  150.54  ETS  351 .98  7AE  128.66  ETE  182.98 


ARRIVAL  CATE  JUL  5 1969 


ECC  .18218  INC  3.5612  VI 
RCA  104.27  APO  150.73  V? 


30.269 
34  .808 


ZAC  102.01  ETC  167.70  ClP-*150.96 


37.19  RAl 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.82 

22  32  48 

4086.80 

-25.74 

177.68 

115.18 

4 33  36 

2962 . 1 1 

-25.72 

92.92 

64.82 

22  32  48 

4086.80 

-25.74 

177.68 

115.18 

4 33  36 

2962.11 

-25.72 

92.92 

64.82 

22  32  48 

4086.80 

-25.74 

177.68 

115.18 

4 33  36 

2962.11 

-25.72 

92.92 

OIFFERENTIAL  CORRECTIONS 
TOE  2.5510  TRA  2..5312  TC3-3.1083  BAU  .7903 

ROE  .3597  RRA  .0631  RC3  .0500  FAU  .06225 

FOE  2.8578  FRA  3.5455  FC3-2.8340  BSP  19271 

BOE  2.5763  BRA  2.5320  BC3  3.1087  FSP  -2283 

LAUNCH  DATE  DEC  19  1968 


30.97  RAO  6567.8  VEL  11.849  PTH  2.10  VHP 
INJ  RT  ASC  INJ  A7MTH 
261.54  62.18 

261.53  62.16 

261.54  62.18 

261.53  62.16 

261.54  62.18 

261.53  62.16 

MIO-COURSE  EXECUTION  ACCURACV 
SOT  6000.9  SCR  485.9  SC3 
RRT  .6518  RRF  ,6350  RTF 
see  6020.5  R23  -.0144  R13 
SCI  6009.2  SC2  368.0  THA 

FUCHT  TIME  200.00 


4.843  DPA  -5.03  RAP  9.41  ECC  1.3130 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  40  55 

3486.8 

-29.24 

169.99 

5 22  58 

2362-1 

-29-23 

85.23 

23  40  55 

3486.8 

-29. 2A 

169.99 

5 22  58 

2362 . 1 

-29.23 

85.23 

23  40  55 

3486.8 

-29.24 

169.99 

5 22  58 

2362.1 

-29.23 

85.23 

ORBIT  DETERMINATION  ACCURACY 


637.5 

ST 

3579.0 

SR 

473.7 

SS 

173A  .4 

.9873 

CRT 

.9575 

CRS 

-.9317 

CST 

-.9968 

.9872 

LSA 

4000.8 

MSA 

188.6 

SSA 

12.9 

3.03 

ELI 

3607.7 

EL2 

135.6 

ALF 

7.23 

ARRIVAL  DATE  JUL  7 1969 


HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87. J6 

RP  108.85  LAP  -3.38  LOP  340.62 

RC  128.306  GL  22.19  CP  -4.84 

PLANETOCENTRIC  CONIC 
C3  19.944  VHL  4.466  OLA  36.75  RAL 


VL  27.593 
VP  37.370 
7AL  48.26 


DISTANCE  555.769 

GAL  5.91  A7L  86.48  HCA  253.49  SMA  127.37  ECC  .18590  INC  3.5224  VI  30.269 

GAP  6.7?  ATP  91.00  TAt  152.27  TAP  45.76  RCA  103.69  APO  151.05  V?  34.815 

ZAP  152.52  ETS  351.87  7AE  127.79  ETE  182,59  ZAC  103.10  ETC  167.74  ClP- 152.92 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

65.53 

22  42  40 

4087.06 

-25.10 

177.33 

114.47 

4 35  58 

2984.40 

-25 .09 

94.35 

65.53 

22  42  40 

4087.06 

-25.10 

177.33 

114.47 

4 35  58 

2984.40 

-25.09 

94.35 

65.53 

22  4?  40 

4087.06 

-25.10 

177.33 

114.47 

4 35  58 

2984.40 

-25.09 

94.35 

32.50  RAO  6567.8  VEL  11.888  PTH  2.11 
INJ  RT  ASC  INJ  A7MTH 


VHP  5.065  OPA  -4.24  RAP  10.37  ECC  1.3282 


263.67 

263.66 

263.67 

263.66 

263.67 
263.66 


62.23 

62.22 

62.23 

62.22 

62.23 

62.22 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  50  47 

3487.1 

-28.61 

169.69 

5 25  43 

2384.4 

-28.59 

86.71 

23  50  47 

3487.1 

-28.61 

169.69 

5 25  43 

2384.4 

-28.59 

86.71 

23  50  47 

3487.1 

-28.61 

169.69 

5 25  43 

2384.4 

-28.59 

86.71 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5885  TRA  2.7294  TC3-3.0176  0AU  .8047 

ROE  .3666  RRA  .0596  RC3  .0565  FAU  .05597 

FOE  2.6349  FRA  3.4482  FC3-2.4297  BSP  19625 

BOE  2.6143  BRA  2.7300  BC3  3.0182  FSP  -2107 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  6114.9  SCR  482.6  SC3 


ORBIT  OETERHINATION  ACCURACY 


RRT  .6246  RRF 
see  6133.9  R23 
SCI  6122.3  SC2 


.6093  RTF 
-.0122  R13 
376.4  THA 


589.9 

ST 

3571 .3 

SR 

471  .2 

SS 

1647.0 

.9869 

CRT 

.9504 

CRS 

-.9229 

CST 

-.9968 

.9868 

LSA 

3956.2 

MSA 

192.5 

SSA 

13.1 

2.83 

ELI 

3599.3 

EL2 

145.4 

ALF 

*7.16 

LAUNCH  DATE  DEC  19  1968 


flight  time  202.00 


ARRIVAL  CATE  JUL  9 1969 


HELIOCENTRIC  CONIC 

Rl  147.19  LAL  .00  LOL  87.16  VL  27.574 

RP  108.83  LAP  -3.59  LOP  343.80  VP  37.362 

RC  130.653  GL  21.33  GP  -4.56  ZAL  47.03 

PLANETOCENTRIC  CONIC 
C3  20.992  VHL  4.582  OLA  36-30  RAL 


gal 

CAP 


DISTANCE  561.657 

6.23  A7L  86.52  HCA  256.66  SMA  127.24  ECC  .18992  INC  3.4849  VI  30.269 
7.14  A7P  90.80  TAL  151.38  TAP  48.04  RCA  103.0?  APO  151.40  V2  34.821 


ZAP  154.40  ETS  351.74  ZAE  126.99  ETE  182.26  ZAC  104.31  ETC  167.78  ClP-154,78 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

66.27 

22  52  45 

4087.54 

-24.43 

113.73 

4 38  7 

3008.40 

-24.42 

66.27 

22  52  45 

4087.54 

-24.43 

113.73 

4 38  7 

3008.40 

-24.42 

66.27 

22  52  45 

4087.54 

-24.43 

113.73 

4 38  7 

3008.40 

-24.42 

OIFFERENTIAL 

CORRECTIONS 

34.04  RAO  6567.9  VEL  11.932  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


2.12  VHP  5,294  OPA  -3.44  RAP  11.44  ECC  1.3455 


TOE  2.6192  TRA  2.9345  TC3-2.9190  BAU  .8194 
ROE  .3752  RRA  .0577  RC3  .0594  FAU  .05049 
FOE  2.4294  FRA  3.3551  fC^-2.0$22  BSP  20027 
eOE  2,6459  BRA  2.9350  6C3  2.9196  FSP  -1956 

LAUNCH  DATE  DEC  19  1968 


176.99  265.85 

95.90  265.84 

1.76.99  265.85 

95.90  265.84 

176.99  265.85 

95.90  265.84 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6214.1  SCR  480.7  SC3  546.3 
RRT  .6021  RRF  .5881  RTF  .9865 
see  6232.7  R23  -.0102  R13  .9865 

SCI  6220.9  SC2  383.4  THA  2.68 

flight  TIME  204.00 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.28 

24  0 53 

3487.5 

-27.94 

169.39 

62.26 

5 28  15 

2408.4 

-27.93 

88.30 

62.28 

24  0 53 

3487.5 

-27.94 

169.39 

62.26 

5 28  15 

2408.4 

-27.93 

88,30 

62.28 

24  0 53 

3487.5 

-27.94 

169.39 

62.26 

5 28  15 

2408.4 

-27.93 

88.30 

ORBIT  DETERMINATION  ACCURACY 
ST  3549.7  SR  469.9  SS  1562-7 

CRT  .9431  CRS  -.9138  CST  -.9968 

LSA  3901.8  MSA  196.9  SSA  13. Z 

ELI  3577.3  EU2  155.0  AlF  7.13 

ARRIVAL  CATE  JUL  11  1969 


HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  108.80  LAP  -3.39  LOP  346.97 

RC  132.989  GL  20.47  CP  -4.30 

PLANETOCENTRIC  CONIC 
C3  22.173  VHL  4.709  OLA  35.84  RAL 


DISTANCE  567.512 

VL  27.553  CAL  6.57  A7L  86.55  HCA  259.83  SMA  127.10  ECC  .19427  INC  3.4483  Vl  30.269 

VP  37.354  CAP  7.58  AZP  90.61  TAL  150.48  TAP  50.31  RCA  102.41  APO  151.79  V2  34.829 

ZAL  45.78  ZAP  156.17  ETS  351.58  ZAE  126.28  ETE  181.99  ZAC  105.61  ETC  167.81  ClP-156.54 


35.57  RAO  6567.9  VEL  11.981  PTH  2.14  VHP  5.535 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

r INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

67.05 

23 

3 

4 

4068.21 

-23.74 

176.64 

268.09 

62.32 

24  n 

12 

112.95 

4 

40 

0 

3034.14 

'23.72 

97.55 

268 .08 

62.30 

5 30 

34 

67.05 

23 

3 

4 

4088.21 

-23.74 

176.64 

268 .09 

62.32 

24  11 

12 

112.95 

4 

40 

0 

3034.14 

-23.72 

97.55 

268.08 

62.30 

5 30 

34 

67.05 

23 

3 

4 

40BB,2i 

-23.74 

176.64 

268.09 

62.32 

24  IJ 

12 

112-95 

4 

40 

0 

3034.14 

-23.72 

97.55 

268.08 

62.30 

5 30 

34 

differential  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

TOE  2.6473 

TRA 

3. 

1508 

TC3-2.8062  BAU  .8321 

SCT 

6303.0  SCR 

480.1  SC3 

506.3 

ROE  .3853 

RRA 

.0575 

RC3  .0600 

FAU  .04543 

RRT 

.5847  RRF 

.5722  RTF 

.9862 

FOE  2.2442 

FRA 

3.2705 

FC3-1 .7737 

BSP  20396 

see  6321.3  R23 

-.0082  RI3 

.9861 

BOE  2.6752 

BRA 

3. 

1514 

BC3  2.8069 

FSP  -1818 

SCI 

6309.3  SC2 

389.1  THA 

2.56 

OPA  -2.63  RAP  12.61  ECC  1.3649 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3488.2  -27.24  169.09 

2434. J -27.23  90.01 

3488.2  -27.24  169-09 

2434.1  -27.23  90.01 

3488.2  -27.24  169-09 

2434.1  -27.23  90.01 

ORBIT  DETERMINATION  ACCURACY 
ST  3520.7  SR  469-6  SS  1484.0 

CRT  .9357  CRS  -.9048  CST  -.9968 

LSA  3844.1  MSA  201 .5  SSA  13.3 

ELI  5548.1  EL2  164.4  AlF  7.13 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ^ VOL  4,  1968-69) 


LA*^CH  DATE  DEC  19  196S  FtlOHT  TIME  20S.O0  ARRIVAL  CATE  JUL  13  1969 


heliocentric  conic  DISTANCE  573.329 


Rl  147.19 

LAL 

.00 

LOL 

87.16 

VL  27.533 

GAL  6.94 

ATL  86.59 

MCA 

263.00 

SMA 

126.96 

ECC 

.19897 

INC  3.4125 

Vl 

30.269 

RP  >08,78 

LAP 

-3.39 

LOP  350. J5 

VP  37.347 

CAP  8.02 

ATP  90.42 

tal 

149.57 

TAP 

52.56 

RCA 

101.70 

APO  152.22 

V2 

34.837 

RC  135.313 

OL 

19.61 

CP 

-4.07 

TAL  44 . 54 

TAP  157.86  ETS  351 .39 

tae 

125.63 

ETE 

I8I  .77 

TAC 

107.00 

ETC  167.83 

CLP 

-158.22 

i 

PLANETOCENTRIC  CONIC 

i 

C3  23.506 

VHL 

4.848 

OLA 

35.38 

RAL  37.08 

RAD  6568.0 

VEL  12.037 

PTH 

2.15 

VHP 

5.788 

OPA 

-1  .81 

RAP  13.87 

ECC 

1 .3866 

1 

LNCH  ATMTH 

LNCH  time 

L-I 

time 

INJ  LAT 

INJ  long 

iNJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

i 

67.85 

23 

13  35 

4089.00 

-23.00 

176.28 

270.38 

62.35 

24 

21  44 

3489.0 

-26.52 

1 68 . 78 

1 

112.15 

4 

41  35 

3061 

.74 

-22.99 

99.33 

270.37 

62,34 

5 

32  36 

2461  .7 

-26.50 

91  .83 

f 

i 

67.85 

23 

13  35 

4089.00 

-23.00 

276.28 

270.38 

62.35 

24 

21  44 

3489.0 

-26.52 

1 68 . 78 

112.15 

4 

41  35 

3061 

.74 

-22.99 

99.33 

270.37 

62.34 

5 

32  36 

2461  .7 

-26.50 

91  .83 

i 

67.85 

23 

13  35 

4089.00 

-23.00 

276.28 

270.38 

62.35 

24 

21  44 

3489.0 

-26.52 

168.78 

' 

112.15 

4 

41  35 

3061 

.74 

-22.99 

99.33 

T70.3T 

62.34 

5 

32  36 

246)  .7 

-26.50 

91  .83 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACT  ORBIT  OETERHINATION  ACCURACY 

TOE  2.6734  TRA  3.3797  TC3-2.6B1B  BAU  ,8429  SCT  6382.7  SCR  480.2  SC3  469.9  ST  3485.3  SR  469.8  SS  14J0.8 

ROE  .3969  RRA  .0591  RC3  .0587  FAU  .04077  RRT  .5721  RRT  .5610  RTF  .9858  CRT  .9281  CRS  '.8958  CST  -.9968 

FOE  2.0773  FRA  3.1944  FC3-1.5017  BSP  20735  SCO  6400.8  R23  -.0062  R13  .9858  LSA  3783.6  MSA  206.3  SSA  13.3 

60E  2.7027  BRA  3.3803  BC3  2.6824  FSP  -1691  SOI  6388.7  S02  593.5  THA  2.47  ELI  3512.5  El2  173,6  AlF  7.15 

LAUNCH  DATE  OEC  19  1968  FLIGHT  TIME  208.00  ARRIVAL  DATE  JUL  15  1969 


HELIOCENTRIC  CONIC  DISTANCE  579.106 


RL  147.19 

LAL  .00 

LOL  87,16 

VL  27.512 

CAL 

7.33 

ATL  86.62  Ha  266.17 

SMA 

126.82 

ECC  .20404 

INC  5.3771 

VI 

30.269 

RP  108.75 

lap  -3.37 

LOP  35i.32 

VP  37.339 

GAP 

8.49 

ATP  90.25 

tal  148.64 

tap 

54.81 

RCA  100.94 

APO  152.70 

V2 

34 .846 

RC  137.625 

CL  18.75 

CP  -3.87 

tal  43.30 

1S9.48  ETS  3SJ.14 

TAE  125.04 

ETE 

181.58 

TAC  108.47 

ETC  167,84 

CLP 

'159.83 

PLANETOCENTRIC  CONIC 

= 

C3  25 .008 

VHL  5.001 

OLA  34.90 

RAl  38.59  RAD  6568.0 

VEU  12.099  PTH  2.17 

VHP 

6,054 

OPA  -.98 

RAP  15.21 

ECC 

1 .4116 

.s 

LNCH  A^TH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

? LONG 

68.69 

23  24  23 

4089.76 

-22.24 

175 

.91 

272.71 

62.38 

24 

32  32 

3489.8 

-25.76 

168.46 

- 

111.31 

4 42  47 

3091.38 

-22.23 

101 

.25 

272.71 

62.37 

5 

34  18 

2491 .4 

-25.75 

93.79 

68.69 

23  24  23 

4089.76 

-22.24 

175 

.91 

272.71 

62.38 

24 

32  32 

3489.8 

-25 . 76 

168.46 

_ 

111.31 

4 42  47 

3091.38 

-22.23 

101 

.25 

272.71 

62.37 

5 

34  18 

2491 .4 

-25.75 

93.79 

I 

68.69 

23  24  23 

4089.76 

-22.24 

175 

.91 

272.71 

62.38 

24 

32  32 

3489.8 

-25 . 76 

168.46 

111 .31 

4 42  47 

3092.38 

-22.23 

101 

.25 

272.71 

62.37 

5 

34  18 

2491  .4 

-25.75 

93.79 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

_ 

TOE  2.6980 

TRA  3.6224 

TC3-2.5466  BAU  .8516 

SOT  6453.8  SCR  < 

«80.8  5C3  < 

♦36.7 

ST  3444.8 

SR  470.2 

SS 

1343.0 

ROE  .4097 

RRA  .0625 

i^3  V05^ 

FAU  .03646 

RRT  , 

.9640  RRF 

.5542  RTF 

.9854 

CRT  .9204 

CRS  -.8869 

CST 

-.9968 

1 

FOE  1.9269 

FRA  3.1265 

FC3-1 .2621 

BSP  21040 

sea  6471.7  R23  - 

.0044  R13 

.9854 

LSA  372 J.l 

MSA  211.3 

SSA 

13.2 

i 

BOE  2.7290 

BRA  3.6229  BC3  2.5473 

FSP  -1575 

SCI  6459.9  SC2 

596.7  THA 

2.41 

ELI  3471.9 

EL2  182.3 

ALF 

7.18 

= 

launch  DATE  1 

:EC  19  1968 

flight  time  210.00 

arrival  CAT6 

JUL 

17  1969 

heliocentric  conic 

DISTANCE  584.839 

- 

RL  147.19 

LAL  .00 

LOL  87,16 

VL  27.490 

GAL 

7.75 

ATL  86.66 

HCA  269.34 

SMA 

126.68 

ECC  .20953 

INC  3.3420 

Vl 

30.269 

f 

RP  108.72 

LAP  -3.34 

LOP  356.50 

VP  37.332 

CAP 

8.97 

ATP  90.04 

TAL  147.7) 

TAP 

57,05 

RCA  100.13 

APO  153.22 

V2 

34  .855 

E 

RC  139.923 

GL  17.90 

CP  -3.69 

tal  42.06 

tap  161.03 

ETS  350.84 

TAE  124,50 

ETE 

181 .43 

TAC  110.00 

ETC  167.84 

CLP 

-161  .37 

PLANETOCENTRIC  CONIC 

C3  26.703 

VML  5.1 67 

OLA  34.42  RAL  40.07 

RAO  6568.1 

VEL  12.169 

PTH  2.18 

VHP 

6.333 

OPA  -.14 

RAP  16.62 

ECC 

1 .4395 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.57 

23  35  25 

4090.46 

-21 .45 

175 

.52 

275 .09 

62.42 

24 

43  36 

3490.5 

-24,97 

168 . 12 

1 

110.43 

4 43  34 

3123.11 

-21.44 

103.29 

275 .09 

€2.41 

5 

35  37 

2523.1 

-24,96 

95.89 

i 

69.57 

23  35  25 

4090.46 

-21.45 

175 

.52 

275.09 

62.42 

24 

43  36 

3490.5 

-24.97 

168.12 

110.43 

4 43  34 

3123.11 

-21 .44 

103.29 

275.09 

62.41 

5 

35  37 

2523.1 

-24.96 

95.89 

69.57 

23  35  25 

4090.46 

-21 .45 

175 

.92 

275.09 

62.42 

24 

43  36 

3490.5 

-24,97 

168.12 

— 

110.43 

4 43  34 

3123.11 

-21 ,44 

103 

.29 

275.09 

62.41 

5 

35  37 

2523.1 

-24.96 

95.89 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7252  TRA  3.8837  TC3-2.3979  BAU  .8562  SOT  6520.7  SCR  481 .6  SC3  406.6  ST  3404.1  SR  470.6  SS  1262.3 

ROE  .4237  RRA  .0677  RC3  .052?  FAU  .03230  RRT  .5603  RRF  -5520  RTF  .9850  CRT  .9128  CRS  -.8782  CSr  -.9969 

FOE  1.7945  FRA  3.0692  FC3-1.0471  BSP  21226  SC6  6538.5  R23  -.0023  R13  .9850  LSA  3661.5  MSA  216.2  SSA  13.1 

BOE  2.7579  BRA  3.8843  BC3  2.3984  FSP  -J460  SOI  6526.3  S02  398.6  THA  2.38  ElI  3431.2  El2  190.7  alF  7.21 

LAUNCH  DATE  OEC  19  1968  FLIGHT  TIME  212.00  ARRIVAL  DATE  JUL  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  590.521 

RL  147.19  LAL  .00  LOL  87.16  VL  27.468  CAL  8.20  86.69  MCA  272.51  SMA  126.53  ECC  .21548  INC  3.3068  Vl  30.269 

RP  108.69  LAP  -3.30  LOP  359.68  VP  37.325  CAP  9.47  ATP  89.85  TAL  146.77  TAP  59.28  RCA  99.27  APO  153.80  V2  34.865 

RC  142.207  Gl  17.05  CP  -3.52  TAL  40,83  TAP  162.52  ETS  350.47  TAE  124.00  ETE  181,30  TAC  1U.60  ETC  167.82  CLP-162.86 

PlANETOCEnTRIC  CONIC 

C3  28.618  VML  5.350  OLA  33.92  RAL  41.53  RAO  6568-1  VEL  12.247  PTH  2.20  VHP  6.628  DPA  .70  RAP  18.08  ECC  1.47JO 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  UT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 
70.49  23  46  46  4090.83  -20.63  175.09  277.51  62.45  24  54  57  3490.8  -24.15  167.74 

109.51  44351  3157.23  -20,61  105.50  277.50  62.44  5 36  28  2557. 2 -24.14  98.14 

70.49  23  46  46  4090.83  -20.63  175.09  277.51  62.45  24  54  57  3490.8  -24.15  167.74 

109.51  4 43  5l  3157.23  -20.61  105.50  277.50  62.44  5 36  28  2557.2  -24. J4  98.14 

110.00  51843  3050,78  -23.73  96.87  279.18  64.64  6 9 34  2450.8  -26.94  91.18 

110.00  4 15  0 3245;2r  -17.58  110.60  275.74  60.20  596  2645.3  -21.40  103.57 

differential  CCRRECTIONS  mid-course  EXECUTION  ACCURACY  ORBIT  OETERMINATICN  ACCURACY 

TDE  2.7477  TRA  4.1565  TC3-2.2495  BAU  .8608  SCT  6575.4  SCR  482.0  SC3  378.7  ST  3355.0  SR  470.4  SS  I224.I 

ROE  .4384  RRA  .0745  RC3  .0483  FAU  .02864  RRT  .5595  RRF  .5524  RTF  .9847  CRT  .9049  CRS  -.8694  CST  -.9970 

FOE  1.6716  FRA  3.0151  FC3  -.8665  BSP  21495  SC0  6593.1  R23  -.0007  R13  .9847  LSA  3595.4  MSA  221.1  SSA  13.0 

BOE  2.7824  BRA  4.1572  6C3  2.2500  FSP  -1362  SCI  6581.0  SC2  399.2  THA  2.36  ELI  3382.0  EL2  198.7  alF  7.26 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONK 
RL  147.19  LAL  .00  LOL  87.1$ 

RP  108.66  LAP  -3.26  LOP  2.86 

RC  144.478  CL  16.20  OP  '3.37 

PLANETOCENTRIC  conic 


flight  time  214.00 


ARRIVAL  CATE  JUL  21  1969 


DISTANCE  596.147 

VL  27.446  GAL  8,68  A7L  86.73  HCA  275.69  SNA  126.39  ICC  .22192  INC  3,2715  VI  30.269 

VP  37.318  GAP  10.00  A7P  89.68  TAL  145.83  TAP  61,52  RCA  98.34  APO  154.44  V2  34.875 

7Al  39.62  7AP  163.95  ETS  350.01  7AE  123.54  ETE  181 .20  ?AC  113.24  ETC  167.77  ClP-164.30 


C3  30.784 

VHL  5 . 548 

OLA  33.42 

RAL  42. 9€ 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

71  .46 

0 2 22 

4090.84 

-19.78 

108.54 

4 43  35 

3193.78 

-19.76 

71  .46 

0 2 22 

4090.84 

-19.78 

108.54 

4 43  35 

3193.78 

-19.76 

110.00 

5 47  4 

2999.29 

-25.19 

110.00 

3 58  4 

3333.32 

-14.53 

differential 

CORRECTIONS 

TOE  2.7699  TRA  4.4472  TC3-2.0960 
ROC  .4537  RRA  .0832  RC3  .0436 
FOE  1.5605  FRA  2.9680  FC3  -.7097 
BOC  2.8068  BRA  4.4479  BC3  2.0965 

LAUNCH  DATE  DEC  19  1968 

HELIOCENTRIC  CONIC 


BAU  .8628 
FAU  .02523 
BSP  21729 
FSP  -1272 


RL 

147.19  LAL 

.00  LOL 

87.16 

VL 

27.424 

GAL 

9.20 

RP 

108.63  LAP 

-3.20  LOP 

6.05 

VP 

37.312 

GAP 

10.56 

RC 

146.734  GL 

15.37  CP 

-3.23 

ZAL 

38.43 

ZAP 

165.35 

PLANETOCENTRIC  CONIC 

C3 

33.240  VHL 

5-765  OLA 

32.91 

RAL 

44.35 

RAO 

6568.3 

RAO  6568.2  VEL  12.335  PTH  2.22  VHP  6.939  OPA 
INJ  LONG  INJ  RT  ASC 
174.62  279.96 

107.86  279.95 

174.62  279.96 

107.86  279.95 

95.59  282.78 

115.60  276,87 

MID-COURSE  EXECUTION  ACCURACV 
SOT  6623.3  SCR 
RRT  .5617  RRT 
see  6640.8  R23 
SCI  6628.8  SC2 

flight  time  216,00 

DISTANCE  601.708 

86.76  HCA  278.87  SHA  126.24 
89.50  TAL  144.89  TAP  63.76 


1 .54  RAP  19.61  ECC  1,5066 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.49 

1 10  33 

3490.8 

-23.30 

167.31 

62.48 

5 36  49 

2593.8 

-23.29 

100.56 

62.49 

1 10  33 

3490.8 

-23.30 

167.31 

62.48 

5 36  49 

2593.8 

-23.29 

100.56 

66.09 

6 37  3 

2399.3 

-28.20 

87.71 

58.71 

4 53  37 

2733.3 

-18.56 

108.81 

ORBIT  DETERMINATION  ACCURACV 


482.2  SG3 

353.1 

ST 

3303.3 

SR 

469.6 

SS 

11 70 . 5 

.5556  RTF 

.9844 

CRT 

.8968 

CRS 

-.8607 

CST 

-.9971 

.0007  R13 

.9844 

LSA 

3528.6 

MSA 

225.8 

SSA 

12.9 

398.6  THA 

2.35 

ELI 

3330.1 

EL2 

206.1 

ALF 

7.29 

ARRIVAL  DATE  JUL  23  1969 


ECC  .22891  INC  3.2358  VI  30.269 
RCA  97.34  APO  155.14  V2  34.885 
7AC  114.93  ETC  167.71  ClP-165.70 


VEL  12.434  PTH  2.25  VHP  7.269  OPA  2.39  RAP  21.18  ECC  1.5470 


LNCH  AZMTH 

LNCH  TINE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.48 

0 14  23 

4090.28 

-18.90 

174.09 

282.44 

62.54 

I 22  34 

3490.3 

-22.42 

166.83 

107.52 

4 42  43 

3232.97 

-18.88 

110.40 

282.44 

62.53 

5 36  36 

2633.0 

-22.41 

103.14 

72.48 

0 14  23 

4090.28 

-18.90 

174.09 

282.44 

62.54 

1 22  34 

3490.3 

-22.42 

166.83 

107.52 

4 42  43 

3232.97 

-18.88 

110.40 

282.44 

62.53 

5 36  36 

2633.0 

-22.41 

103.14 

110.00 

6 8 28 

2969.26 

-26.01 

93.63 

286.07 

66.99 

6 57  57 

2369.3 

-28.89 

85.64 

110.00 

3 47  49 

3401 .96 

-12.06 

119.40 

278.38 

57.77 

4 44  31 

2802.0 

-16.23 

1 1 2 . 78 

differential  CORRECTIONS 
TOE  2.7925  TRA  4.1 
ROC  .4697  RRA  .C 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACr 


TC3-1 

.9396 

BAU 

.8621 

SCT 

6663.7 

SGR 

481.9  SG3 

329.6 

ST 

3249.4 

SR 

468.0 

SS 

1121 .4 

RC3 

.0387 

FAU 

.02206 

RRT 

.5666 

RRF 

.5613  RTF 

.9842 

CRT 

.8887 

CRS 

-.8522 

CST 

-.9972 

FC3  - 

,5746 

BSP 

21948 

SG6 

6681.1 

RZ3 

.0020  R13 

.9842 

LSA 

5461  .5 

MSA 

230.2 

SSA 

12.7 

BC3  1 

.9399 

FSP 

-1189 

SGI 

6669.3 

SG2 

396.7  THA 

2.35 

ELI 

3276-1 

EL2 

212.8 

ALF 

7.33 

LAUNCH  DATE  DEC  19  1968 


flight  time  218.00 


ARRIVAL  CATE  JUL  25  1969 


HELIOCENTRIC  CONIC 
RL  147.19  LAL  .00  LOL  87.16 

RP  108.59  LAP  -3.13  LOP  9.23 

RC  148.977  GL  14.54  GP  -3.11 

PLANETOCENTRIC  CONIC 


DISTANCE  607.196 

VL  27.402  gal  9.76  A7L  86.80  HCA  282.05  SHA  126.09 

VP  37.306  GAP  11.15  A7P  89.33  TAL  143.96  TAP  66.00 

7AL  37.25  7AP  166.70  ETS  348.70  7A£  122.71  ETE  181 .05 


ECC  .23651  INC  3.1994  VI  30.269 
RCA  96.27  APO  155.92  V2  34.897 
7AC  116.66  ETC  167.63  ClP-167.07 


C3  36.031 

VHL  6.003 

OLA  32.40 

RAL  45.71 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

73.56 

0 26  53 

4088.71 

-17.99 

106.44 

4 414 

3275.25 

-17.97 

73.56 

0 26  53 

4088.71 

-17.99 

106.44 

4 4)  4 

3275,25 

-17.97 

110.00 

6 26  52 

2948.68 

-26.55 

110.00 

3 40  16 

3463.27 

-9.82 

differential 

CORRECTIONS 

RAC  6568.4 
INJ  LONG 
173.47 
M3. 14 
173.47 
113.14 
92.28 
122.73 


2.27  VHP  7.621  OPA  3.23  RAP  22.79  ECC  1.5930 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

62.59 

1 35  2 

3488.7 

-21 .52 

166.26 

62.58 

5 35  39 

2675.2 

-21 .50 

105.93 

62.59 

I 35  2 

3488.7 

-21 .52 

166.26 

62.58 

5 35  39 

2675.2 

-21 .50 

105.93 

67.63 

7 16  I 

2348.7 

-29.34 

84.21 

57.09 

4 37  59 

2863.3 

-14.09 

116.22 

ORBIT  determination  ACCURACY 


TOE  2.8164  TRA  5.0870  TC3-1 .7804 
ROE  .4863  RRA  .1059  RC3  .0340 
FOE  1.3706  FRA  2.8935  FC3  -.4583 
BOe  2.8581  BRA  5.0881  BC3  1 .7807 

LAUNCH  DATE  DEC  19  1968 


heliocentric  CONIC 
RL  147.19  LAL  .00  LOL 

RP  108.56  LAP  -3.05  LOP 

RC  151  ,204  GL  13.72  GP 

PLANETOCENTRIC  CONIC 
C3  39.212  VH-  6.262  OLA 


87.16 

12.42 

-3.00 


BAU  .8578 
FAU  .01907 
BSP  22123 

FSP  -mo 


VL  27.379  gal 
VP  37.300  GAP 
7AL  36 . 1 


VEL  12.546  PTH 
INJ  RT  ASC  IN, 

284.95 

284.94 

284.95 
284.94 
289.24 
280.07 

MIO-COUffSE  EXECUTION  ACCURACY 
SCT  6698.2  SGR 
RRT  .5738  RRF 
SOB  6715.5  R23 
SCI  6704.0  SG2 


DISTANCE  6)2.600 

10.37  A7L  86.84  HCA  285.23  SNA  125.95  ECC  .24479  INC  3.1622  VI  30.269 

11.78  A7P  89.17  TAL  143.04  TAP  68.27  RCA  95.12  APO  156.77  V2  34.908 

7AP  168.03  ETS  347.79  7A£  122.32  ETE  181  .00  7AC  118.41  ETC  167.52  CLP-J68.4D 

24.43  ECC  1 .6453 


481  .1 

SG3 

308.1 

ST 

3194.9 

SR 

465.5 

SS 

1076.8 

.5692 

RTF 

.9841 

CRT 

.8805 

CRS 

-.84  38 

CST 

-.9973 

.0031 

R13 

.9841 

LSA 

5395.4 

MSA 

234.1 

SSA 

12.5 

393.7 

THA 

2.37 

ELI 

3221 .2 

EL2 

218.9 

AlF 

7.35 

220.00 

ARRIVAL 

CATE 

JUL 

27  1969 

31.87  RAL  47.03  RAO  6568.5  VEL  12.672  PTH  2.30  VHP  7.995  OPA  4.07  RAP 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.72 

0 39  52 

4086.04 

-17.06 

172.76 

287.48 

62.66 

1 

47  58 

3486.0 

'20.58 

165.59 

105,28 

4 38  37 

3320.68 

-17.04 

116.10 

287.48 

62.65 

5 

33  58 

2720.7 

-20.57 

108.93 

74 .72 

0 39  52 

4086.04 

-17.06 

172.76 

287,48 

62.66 

1 

47  58 

3486.0 

-20.58 

165.59 

105.28 

4 38  37 

3320.68 

-17.04 

116.10 

287,48 

62.65 

5 

33  58 

2720.7 

-20.57 

108.93 

110.00 

6 43  25 

2934 .02 

-26.92 

91.30 

292.35 

68.10 

7 

32  19 

2334  .0 

-29.65 

83.18 

110.00 

3 34  14 

3520.70 

-7.68 

125.80 

281.87 

56.59 

4 

32  54 

2920.7 

-12.02 

119.39 

DIFFERENTIAL 

CORRECTIONS 

HID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.8450  TRA  5,4434  TC3-1 .6181  BAU  .8484  SCT  6729.1  SGR  479.9  SG3  288.4 

ROE  .5033  RRA  .1203  RC3  .0297  FAU  .01619  RRT  .5834  RRF  .5794  RTF  .9840 

FOE  1.2915  FRA  2.8678  FC3  -.3574  0SP  22212  SOB  6746.2  «23  .0042  «13  .9841 

BOE  2.8891  BRA  5.4448  0C3  1 .6184  FSP  -1035  SCI  6735.0  SG2  389.4  THA  2.39 


ST  3142.5  SR  462.2  SS  1037.5 
CRT  .8725  CRS  -.8359  CST  -.9974 
LSA  3333.0  MSA  237.3  SSA  12.2 
ELI  3168.4  EL2  224.0  AlF  7.35 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69 


lUNCH  DATE  DEC  20  1966 

flight  time 

70.  DO 

arrival  cate 

FEB 

20  1969 

HELIOCENTRIC  CONIC 

distance  138.837 

RL  147.18 

LAL  .00 

LOL 

88.18 

VL  18.334 

CAL  18,61 

AZL  86.01 

HCA 

46.84 

SMA 

90.45 

ECC  .67466 

INC  3.9860 

VI 

30.271 

RP  107.48 

LAP  8.88 

LOP  134.35 

VP  31 .659 

GAP  -41 .27 

AZP  07.84 

TAL 

170.30 

TAP 

816.68 

RCA  89.43 

APO  151  .47 

V8 

35.259 

RC  68.809 

CL  4.85 

CP 

.96 

ZAL  65.31 

ZAP  88.77 

ETS  181 .55 

ZAE 

141 .68 

ETE 

190.45 

ZAC  77.89 

ETC  165.46 

CLP 

80 . 76 

PLANETOCENTRIC  CONIC 

C3  804.498 

VML  14.300 

OLA 

13.42 

RAL  19.39 

RAO  6571 .1 

VEL  18.050 

PTH 

3.DI 

VHP 

83.040 

OPA  -8.87 

RAP  345.41 

ECC 

4.3654 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  A5C 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  8 LAT 

iNJ 

8 LONG 

90.00 

4 59  18 

3167.00 

-86.51 

108.48 

885.30 

79.68 

5 

51  5^ 

8567.0 

-87.67 

99.94 

90.00 

20  86  59 

4950 

.27 

81  .68 

816.33 

873.84 

71.33 

21 

49  29 

4350.3 

18.93 

808.73 

100.00 

6 87  34 

8088 

.08 

-88.85 

87.81 

883.65 

79.81 

7 

15  36 

8888.0 

-^.37 

79 .19 

100.00 

81  41  18 

4710 

.48 

83.35 

198.08 

272.61 

70;79 

88 

59  49 

4110.5 

20.58 

190 .43 

110.00 

7 51  36 

8619.09 

-38.89 

68.80 

286.61 

80.18 

8 

35  15 

2019.1 

-33,90 

59.71 

IIP. 00 

88  35  46 

4546 

.17 

87.78 

183.03 

870.83 

69.23 

83 

49  58 

3946.8 

24.70 

1 76 .01 

OIFFE^NTIAL  CORRECT  IONS 


MIO-COURSC  E«CUTION  ACCURACY 


TOE  -.6761 

TRA-1 .7379 

TC3 

-.1131 

8AU 

.3133 

SOT 

831 .0 

SGR 

447.0  SC3 

89.8 

ST 

545.8 

SR 

410.5 

ROC-1 .0158 

RRA 

.4310 

RC3 

-.0188 

FAU  .01896 

RRT 

-.0001 

RRf 

-.0030  RTF 

-.6375 

CRT 

.6968 

CRS 

,7903 

FOE  .3498 

FRA 

.6684 

FC3 

-.0549 

BSP 

8846 

see 

943.6 

R83 

.0030  R13 

.6375 

LSA 

590 .8 

MSA 

285.1 

BOE  1.8808 

BRA  1.7905 

6C3 

.1146 

FSP 

-65 

SCI 

831.0 

SC8 

447.0  THA 

180.00 

fCT 

495.8 

EL8 

805.5 

LAUNCH  DATE  DEC  20  S96S 

HELIOCENTRIC  CCMJC 
RL  UT.7S  LAL  .OD  LCL  M.IS 

RP  W7,40  LAP  2.90  LOP  137.60 

RC  66.167  CL  5.20  CP  .99 

PLANETOCENTRIC  CONIC 


FLIGHT  TiPC  72.00 


ORBIT  OETERNIHATION  ACCURACY 

334.5 
.9864 
13,7 
51  .94 

ARRIVAL  DATE  MAR  g 1969 


VL  i9.0l3 
VP  3B.057 
ZAL  64. IB 


DISTANCE  I 44.778 

CAL  17.80  AZL  86.09  HCA  49.48  SNA  9Z.04  ECC  .64713  INC  3.9146  VI  30.Z71 

CAP  -39.55  AZP  87.45  TAL  169.61  TAP  819.09  RCA  52.40  APO  151.60  V?  35.857 

ZAP  87.84  ETS  181.88  ZAC  148.80  ETC  191.06  ZAC  79.55  ETC  165.68  ClP  87.88 


C3  185.888 

VHL  13.632 

OLA  14.18 

RAL  80.35 

RAD  6571  .0 

VEL  17.586 

PTH  8,97 

VHP  88.889 

OPA  -8.10 

RAP  347.00 

ECC  4.0503 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  8 LONG 

90.00 

4 56  18 

3178.30 

-86.37 

109.83 

885.43 

79.89 

5 49  17 

85  78.5 

-87.58 

100.77 

90.00 

20  37  58 

4908.73 

80.75 

213.63 

273.01 

70.89 

81  39  80 

4308.7 

17.88 

806.14 

100.00 

6 85  11 

8891 .84 

-88.13 

88.58 

285.80 

79.46 

7 13  83 

8891 .8 

-89.30 

79.91 

100.00 

81  51  80 

46^.61 

88.44 

195.47 

878.35 

69.71 

23  9 10 

4070.6 

19.47 

187.93 

110.00 

7 SO  20 

8685.44 

-32.88 

69.88 

886.80 

79.84 

8 34  5 

2085.4 

-33.87 

60.20 

110.00 
\ « am 

88  48  40 

4509.78 

86.88 

181.38 

870.47 

68.04 

83  57  50 

3909.8 

83.66 

1 73 . 70 

OrFrERTNTlAL  CORRECTIONS^ 


FOE 
80E  1 


6769 

TRA-r.743B“7Cr 

-.1198  BAU 

.3018 

SOT 

9797 

RRA  .4085  RC3 

-.0203  FAU 

.01314 

RRT 

3636 

FRA  .6864  FC3 

-.0618  6SF 

8359 

see 

1909 

BRA  1.7910  BC3 

.1815  FSP 

-70 

SCI 

MID-COURSE  CCCUTION  ACCURACY 

871.3  SCR  451 .7  SC3  38.3 
.0033  RRf  -.0060  RTF  -.6568 

981.4  R83  -.0030  Rl3  -.6568 
871.3  SC8  451.6  THA  .|4 


OROir DETERMINATION  ACCURACY 


St 

364 .0 

SR 

415.2 

SS 

350.8 

CRT 

6956 

CRS 

.7914 

CST 

.9801 

LSA 

611.4 

MSA 

231  .2 

SSA 

14. P 

ELI 

509.4 

EL8 

813.2 

alf 

50.3  7 

LAUNCH  DATE  DEC  8D  1968 


flight  time  74.00 


ARRIVAL  DATE  MAR  4 1969 


HELIOCENTRIC  CONIC 
RL  147.18  LAL  .0 

RP  107.49  LAP  3.0 

RC  64.161  OL  5.5 

PLANETOCENTRIC  CONIC 
C3  168.956  VHL  18.998  OLA 


distance  150.811 


LOL 

86.18 

VL 

19.651 

CAL  17.03 

AZL 

86.15 

HCA 

58.73 

SMA  93.64 

ECC 

.62080 

INC 

3.0497 

VI 

50.271 

LOP 

U0.85 

VP 

32.436 

CAP  -37.58 

AZP 

87.67 

TAL 

168.65 

TAP  221 .58 

RCA 

35.56 

APO 

151  .71 

V8 

35.256 

CP 

1 .08 

ZAL 

63.11 

ZAP  25.73 

ETS 

108.18 

ZAE 

142.64 

ETE  191.72 

ZAC 

81  .82 

ETC 

165.77 

CLP 

85. 71 

OLA 

14.93 

RAL 

81 .86 

RAO  6570.0 

VEL 

17.038 

pth 

2.93 

VHP  21 .973 

OPA 

-7,48 

RAP 

340,60 

ECC 

3.7806 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  T|H 

INJ  8 LAT 

INJ  8 LONG 

90,00 

4 53  9 

3109.17 

-26.23 

109.98 

885.44 

78.94 

5 46  19 

8509.8 

-87,50 

101  .54 

90.00 

80  4 7 52 

4066 . 54 

19.76 

810.94 

272.73 

69.30 

88  0 59 

4866,5 

16.77 

203.54 

100.00 

6 28  35 

8900  .80 

-88 .08 

69.16 

885.83 

79.14 

7 10  55 

2300.0 

-89.83 

80 .57 

100.00 

88  1 0 

4630.15 

81  .46 

198.06 

878.04 

68.68 

83  10  16 

4030.8 

10.37 

105  .43 

110.00 

7 40  51 

2630.85 

-58.75 

69.69 

886.86 

79.61 

8 32  42 

2030.0 

-33.04 

60 .62 

110.00 

82  51  21 

4472.87 

25.91 

170.95 

870.05 

66.89 

84  5 54 

3878.9 

22.56 

171  .40 

differential  CORRECTIONS 
TOE  -.6755  TRA-1.7467  TC3 
ROC  -.9438  RRA  .: 

FOE  .3776  FRA  .1 
80C  1.1607  BRA  1 .7B89  BC3 


MID-COURSE  EICCUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1250 

BAU 

•8886 

SCT 

911.3 

SCR 

455.6 

SC3 

35.0 

ST 

382.0 

SR 

419.4 

SS 

366.1 

RC3 

- .0885 

FAU 

.01336 

RRT 

.0064 

RRf 

-*0093 

RTF 

-.6756 

CRT 

.6946 

CRS 

.7926 

CST 

.9077 

FC3 

-.0685 

BSP 

2537 

see 

101B.9  R83 

-.0035 

R13 

-.6756 

LSA 

638.0 

MSA 

837.0 

SSA 

14.2 

BC3 

.1878 

FSP 

-77 

SCI 

911.4 

SC8 

455.6 

THA 

.84 

ELI 

522.7 

EL2 

880.5 

ALF 

40.04 

LAUNCH  DATE  DEC  80  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  LdL  88.18 

RP  107.50  LAP  3.14  LOP  144.10 

RC  68.196  Cl  5.95  CP  1.09 

PLANETOCENTRIC  CONIC 


VL  80.846 
VP  38.797 
ZAL  68.10 


^LICHT  TIME  76.00 
distance  156.930 

cal  16.89  AZL  86.81  HCA  55.98  SMA  95.83  ECC 

GAP  -35.78  AZP  87.88  TAL  168.11  TAP  884.09  RCA 

ZAP  84.84  ETS  188.46  ZAE  143.60  ETE  198.48  ZAC 


ARRIVAL  DATE  MAR  6 1969 


.59396  INC  3.7903  VI  30.Z7J 
38.67  APO  151.79  V8  35.853 
88.91  ETC  165.91  ClP  84.22 


C3  153.689 

VHL 

18.397 

OLA  15.67 

RAL  88.10 

RAD  6570, 

.7  VEL  16.584  PTH  2.88 

VHP  81 .009 

OPA  -6.76 

RAP 

350.21 

ECC 

3.5293 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  8 LAT 

INJ 

2 LONG 

90.00 

4 

49  45 

3199.09 

-26.10 

110.68 

885.38 

78.68 

5 43 

4 

8599.1 

'27.41 

102  .86 

90.00 

20 

58  8 

4883.67 

18.71 

808.83 

878.40 

68.35 

88  18 

85 

4823.7 

15.60 

800.93 

100.00 

6 

19  44 

8908.93 

-27.98 

89.74 

885.73 

78.85 

7 8 

13 

8308.9 

'89.17 

81 .16 

100.00 

88 

10  44 

4589.07 

80.48 

190.85 

871 .67 

67.68 

23  27 

13 

3989.1 

17.88 

108.93 

110.00 

7 

47  10 

8635.34 

-32,69 

70,03 

286.79 

79.42 

8 31 

5 

8035.3 

33.01 

60.97 

110.00 

28 

59  47 

4435.4J 

84.89 

176.58 

869.58 

65,78 

84  13 

43 

3835.4 

81  .41 

169.10 

differential  corrections 

MIO- 

COURSE  EiCCUrjON  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.6774 

TRA-1 .7517 

TC3  -.1328 

BAU  .8763 

SGT 

935.2  SGR 

498.8  SG3 

58-0 

ST  408.8 

SR 

423.0 

SS 

382.7 

ROE  -.9081 

RRA 

.3640 

RC3  -.0250 

FAU  .01359 

RRT 

.0109  RRf 

-.0133  RTF 

.6934 

CRT  ,6948 

CRS 

.7940 

CST 

.9875 

FOE  .3983 

FRA 

.7355  FC3  -.0765 

BSP  8656 

see 

1059.7  R85 

-.0035  R13 

.6935 

LSA  654.4 

MSA 

842.3 

SSA 

14.4 

BOE  1.1389 

BRA 

1.7892 

8C3  .1345 

FSP  -04 

SGI 

955.8  SC8 

458.0  THA 

.39 

ELI  537.4 

EL2 

227.6 

alf 

47.07 

648 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


LAUNCH  CATE  CEC  20  I960 

heliocentric  conic 
RL  147.10  LAL  .00  LOL  00.10 

RP  107.51  LAP  3.21  LOP  147.35 

RC  60.270  OL  6.34  CP  1.09 

planetocentric  conic 
C3  139.061  VHL  11.026  CLA  16.39 
LNCH  TIME  L-I  TIME 
4 46  4 3200.29 

21  0 1 4760.00 

6 16  37  2916.27 

22  20  9 4547.34 

7 45  15  2630.95 

23  0 0 4397.42 

OirrEPCNTIAU  CORRECTIONS 

TOE  -.6772  TRA-1,7534  TC3  -.1376 
ROE  -.0726  RRA  .3421  RC3  - .0276 

FOE  .4074  FRA  .7603  FC3  -.0650 

BOE  1.1045  BRA  1.7064  BC3  .1403 

LAUNCH  DATE  OEC  20  I960 

HELIOCENTRIC  CONIC 
RL  147.10  LAL  .00  LOL  00.10 

RP  107.52  CAP  3.27  LOP  150.60 

RC  50.412  CL  6,74  CP  I .13 

PLAJCTOCENTRIC  CONIC 


Flight  time  y&.oo 
distance  163.120 

VL  20. Mi  Ul  li.if  «6-Z6  SMA  96.81 

VP  33  139  OaP  “3A.13  A7P  88.09  167.39  7AP  228.82 

7AL  61.15  7AP  72.77  ETS  182.82  7AE  lAA. 49  ETE  193.19 


LNCH  A7MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
llO.OO 


RAL  22 .09 
INJ  LAT 
-25.90 
17.59 
-27.02 
19.32 
-32.65 
23.01 

0AU  .2624 
FAU  .01306 
BSP  2B3S 
FSP  -93 


RAO  6570.5  VEL  16.161  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


2.04  VHP  20.236 
ATMTH  INJ  TIME 
5 39  33 

22  27  41 

7 5 14 

23  35  56 
0 29  14 

24  21  17 


arrival  date  mar  0 1969 


ECC  .56046  INC  3.7352  VI  30.271 
RCA  41  .70  APO  151  .05  V2  35.250 
ZAC  04.62  ETC  166,03  ClP  22.74 

OPA  -6.02  RAP  351.03  ECC  3.3010 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


70.32 

67.44 

70.59 

66.74 

79.26 

64.71 


111.32  205.00 

205.52  272.01 

90.27  205.51 

107.64  271.24 

70.30  206.60 

174.10  269.06 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  990.0  SCR  461.3  SC3  41.2 

RRT  .0151  RRT  -.0177  RTF  -.7lO0 

see  1100.2  «?3  '.0040  R13  -.7|O0 

SCI  990.0* SC2  461.3  THA  .51 

FlICHT  time  00.00 


2606.3 
4100.1 

2316.3 

3947.3 
2039.0 

3797.4 


-27,33 

14.38 

-29.11 

16.01 

-33.70 

20.20 


102.92 
190.32 
01  .70 
100.42 
61  .25 
166.0] 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 

110.00 

110.00 


17,79  RAL 


LNCH  TIME 
4 42  6 

21  17  50 

6 13  15 

22  29  21 

7 43  7 

23  15  59 
differential  CORRECTIONS 

TDC  -.6774  TRA- 1.7559  TC3  -.1425 
ROE  -.0374  RRA  ,3205  RC3  - .0304 

FOE  .4232  fra  .7050  FC3  -.0963 

0OE  1.0771  BRA  1.7029  BC3 

LAUNCH  DATE  DEC  20  1960 

HELIOCENTRIC  CONIC 
RL  147.10  LAL  .00  LOL  00.10 

RP  107.53  LAP  3.31  LOP  153.05 

RC  56.605  GL  7.15  CP  1.10 

planetocentric  conic 
C3  115.964  VHL  10.769  ClA 
LNCH  TIME 
4 37  49 

21  27  29 

6 9 37 

22  30  23 

7 40  45 

23  23  44 
differential  CORRECTIONS 

TOE  -.6006  TRA-1.7560  TC3  -.1477 
ROE  -.0026  RRA  .2992  RC3  -.0333 
FOE  .4401  FRA  .0122  FC3  -.1002 
eOE  1.0523  BRA  1.7013  6C3  .1514 

tAUNCH  DATE  DEC  20  1968 

HELIOCENTRIC  CONIC 
RL  147.10  LAL  .00  LCX  08.10 

RP  107.55  LAP  3.35  LOP  157.10 

RC  54.064  GL  7.57  OP  1.23 

PLANETOCENTRIC  CONIC 
C3  105.654  VHL  10.279 
LNCH  AZMTH  LNCH  TIME 
90.00  4 33  13 

90.00  21  37  0 

100.00  6 5 41 

KX3.00  22  47  14 

110.00  7 30  8 

110.00  23  31  16 

differential  CORRECTIONS 
TDE  -.6020  TRA-1.7542  TC3  - 

ROE  -.7602  RRA  .2703  RC3  - 

FOE  .4577  FRA  .0391  FC3  - 
BOE  I .0272  BRA  1.7761  BC3 


DISTANCE  169.400 

VL  21.320  gal  U.00  06.32  HCA  62.47  SMA  96.30 

VP  33,463  CAP  -32.55  ATP  00.30  TAL  166.70  TAP  229.17 

ZAt  60.27  TAP  21.31  ETS  103,23  TAE  145.50  ETE  194.02 

PTH  2.00  VHP  19.412 

INJ  ATMTH  INJ  TIME 


OLA  17.10 

WL  23.62  «A0  65713.4 

VEL  15.769 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3216.05 

-25.06 

111.92 

204.72 

4735.76 

16.41 

202.00 

271.56 

2922.09 

-27.73 

90.74 

205.16 

4504,96 

10.16 

105.03 

270.76 

2641 .73 

-32.61 

70.51 

206.20 

4350.00 

2T.66 

171.69 

260.49 

70  .04 
66.60 
70.36 
65.04 
79.14 
63.70 


BAU  .2400 
FAU  .01417 
BSP  3026 
.1457  FSP  -103 


SCT  1044.0  SCR 
«RT  .0200  RRT 
see  1142.1  RT3 
SCI  1044.0  502 


5 35  43 

22  36  45 

7 1 50 

23  44  26 

0 27  9 

24  20  30 
CV 

44.7 


463.1  SC3 
-.0226  RTF  -.7275 
-.0045  R13  -.7275 
463.0  THA  .63 


flight  TIME  82.00 


DISTANCE  175.741 

VL  21.005  CAL  14.21  A7L  86 . 36  HCA  65. Tl  SMA  99.93 

VP  33  769  CAP  -31.05  AZP  00.50  TAL  166,04  TAP  231.75 

ZAL  59.45  TAP  19.06  ETS  183,70  TAE  146.64  £TE  194.94 


LNCH  AZMTH 
90.00 
90.00 
100.00 
100.00 
llO.OO 
llO.OO 


24,30  RAO  6570.2  VEl  15.405  PTH 
INJ  RT  ASC  INJ 
204.24 
271 .07 
204.69 
270.23 
265.05 
267.00 


L-I  time 

INJ  LAT 

INJ  LONG 

3224.03 

-25.74 

112.48 

4690.69 

15.17 

200.07 

2920,04 

-27.65 

91 .16 

4461'.91 

16.94 

182.42 

2643.71 

-32.59 

70.66 

4319.81 

21.47 

169.29 

2.75  VHP  10.616 
AZMTH  INJ  TIME 

5 31  34 

22  45  40 

6 50  26 

23  52  45 
0 24  40 

24  35  44 


ST 

422.3 

SR 

425 .9 

SS 

399.7 

CRT 

.6940 

CRS 

.7956 

CST 

.9872 

LSA 

676.9 

MSA 

247.2 

SSA 

14.5 

ELI 

552.1 

EL2 

234.3 

alf 

45.36 

arrival 

DATE 

MAR 

10  1969 

ECC 

.54375 

INC 

3,6030 

VI 

30.271 

RCA 

44.09 

APO 

151  .80 

V2 

35.246 

TAC 

06.34 

ETC 

166.14 

CLP 

21  .28 

DPA 

-5.27 

RAP 

353.46 

ECC 

3.0955 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2616.8 

' 

27.25 

103.53 

4135.8 

13.11 

195.69 

2322.9 

29.05 

62.18 

3905.0 

14.74 

177.90 

2041  .7 

33.77 

61  .46 

3750.9 

10.95 

164.53 

ORBIT  determination  ACCURACY 

ST 

443.3 

SR 

420.3 

SS 

417.3 

CRT 

.6952 

CRS 

.7974 

CST 

.9869 

LSA 

700.4 

MSA 

251  .5 

SSA 

14.7 

Eli 

567.6  EL2 

240.4 

alf 

43.58 

arrival 

. CATE 

MAR 

12  1969 

ECC 

.51900 

INC 

3.6353 

VI 

30.271 

RCA 

47.90 

APO 

151  .89 

V2 

35 .241 

ZAC 

80.06 

ETC 

166.24 

CLP 

19.83 

7 OPA 

-4.51 

RAP 

355.09 

ECC 

2.9005 

77.70 

65.80 

78.15 

65.00 

79.06 

62.74 


PO  CST  TIM 
2624  .8 

4090.7 

2320.8 
3861  .9 

2043.7 

3719.8 


INJ  2 LAT 
-27.17 
11.78 
-29.00 
13.43 
-33.75 
17.64 


INJ 


2 LONG 
104.10 
193.04 
82.62 
1 75 . 30 
6I  .61 
162.25 


BAU  .2347 
FAU  .01450 
BSP  3158 
FSP  -113 


SCT  1093.2  SCR 
RRT  .0T64  RRf 
see  1187.6  R23 
SCI  1093.3  SC2 


464.2  SC3  40.5 
-.0204  RTF  -.7430 
-.0045  R13  -.7431 
464 .0  THA  . 70 


VL  22.250 
VP  34.057 
ZAl  50.69 


FLICHT  TIME  04.00 
DISTANCE  102.143 

CAL  13.56  AZL  86. <1  HCA  60.96  SMA  101.46 

CAP  -29.61  ATP  00.71  TAL  165. AD  TAP  234.36 

TAP  10.43  ETS  104.23  TAE  147.93  ETE  195.96 

PTH  2.71  VHP  17.040 

INJ  ATMTH  INJ  TIME 


OLA  10.40 

RAL  24.92 

RAD  6570.0 

VEL  15.066 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3232.33 

-25.64 

113.00 

203.64 

4644.05 

13.07 

197.33 

270.52 

2934.19 

-27.57 

91.54 

204.11 

4410.22 

15.66 

179.00 

269.65 

2644.94 

-32.57 

70.75 

285.29 

4200.23 

20.21 

166.90 

267.21 

77.54 

65.07 

77.96 

64.21 

79.01 

61.03 


5 27  6 

22  54  25 

6 54  35 

24  0 52 

0 22  1 3 
24  42  37 


.1513 

.0364 

.1219 

.1556 


6AU  .2196 
FAU  .01400 
6SP  3354 
FSP  -125 


SCT  1142.0  SCR  464.4  SC3  52.6 
RRT  .0320  RRF  -.0340  RTF  -.7502 
see  1232.0  RT3  -.0050  R13  -.7503 
SCI  1142. I SC2  464.1  THA  .92 


ST 

466.0  SR 

430.0 

SS 

435.9 

CRT 

,6971  CRS 

.7996 

CST 

.9868 

LSA 

726.2  MSA 

255.1 

SSA 

14.9 

Eli 

505.0  El2 

246.0 

alf 

41  .63 

ARRIVAL 

DATE 

MAR 

]4  1969 

ECC 

.49687  INC 

3 . 5892 

VI 

30.271 

RCA 

51 .05  APO 

151 .87 

V2 

35.235 

ZAC 

89.80  ETC 

166.31 

CLP 

18.39 

OPA 

-3.73  RAP 

356 . 72 

ECC 

2.7388 

PO  CST  TIH  INJ 

1 2 LAT 

INJ 

2 LONG 

2632.3 

■27.10 

104 .64 

4044  .8 

10.40 

190.38 

2334.2 

28.95 

83.01 

3818.2 

12.07 

172.85 

2044.9 

•33.74 

61  .71 

3680,2 

16.29 

159.98 

ORBIT  determination  ACCURACY 

ST 

490.2  SR 

431  .0 

SS 

454.9 

CRT 

' .6988  CRS 

.8019 

CST 

.9666 

LS4 

i 752.4  MSA 

250.2 

SSA 

15.0 

ELI 

602.6  El2 

250.8 

alf 

39.77 

649 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  DEC  20  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  LOL  88.18 

ffP  107.57  LAP  3.38  LOP  160.35 

RC  53.197  OL  8.01  CP  1.29 

planetocentric  conic 

C3  96.Z98  VHL  9.813  OLA  19.15 


Flight  time 


VL  22.681 
VP  34.329 
ZAL  57.99 


GAL  12.94  A7L 


JAP 


PAL  J5.47  RAO  6569.9  VEL  14,753  PTH 


lnch  ajmth 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

4 28  17 

3239.42 

-25.53 

113.49 

282.92 

90,00 

21  46  23 

4598.24 

12.52 

194.58 

269.93 

100.00 

6 1 26 

2939.02 

-27.50 

91.88 

283.41 

100.00 

22  55  55 

4373.88 

14.33 

177.18 

269.02 

no.po 

7 35  15 

2645.49 

-32.57 

70.79 

284.61 

IIO.OO 

23  38  35 

4240.17 

18.91 

164.53 

266.50 

86.00 

ARRIVAL 

cate 

HAR 

16  1969 

603 

) HCA 

72.20 

SMA 

102.96 

ECC 

.47473 

INC 

3.5451 

VI 

30.271 

! TAL 

164,79 

TAP  237.00 

RCA 

54.08 

APO 

151 .83 

V2 

35.229 

i JAE 

149.36 

ETE 

197.10 

JAC 

91  .54 

ETC 

166.37 

CLP 

16.95 

i PTH 

2.67 

VHP 

17.104 

OPA 

-2.95 

RAP 

558.35 

ECC 

2.5848 

: INJ 

AJMTH 

INJ 

time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

differential  _C0f?ReCTI0N5 
TOE  -.6836  TRA-1.75U 
ROE  -.7343  RRA  .2579 
FOE  .4763  FRA  .8667 
eOE  1.0032  8RA  1.7699  BC3 


77.32  5 22  16 

64.39  J3  3 2 

77.80  6 50  25 

63.48  24  8 49 

78.98  8 19  21 

60^98  24  49  15 

M70-COUf$rCKECUflCN  ACCURACV 


2639.4  -27.02  105.14 

3998.2  8.97  187.70 

2339.0  -28.91  83.36 

3773.9  10.66  170.32 

2045.5  -33.74  61.75 

3640.2  14.89  157.71 

ORBIT  OETERNINATION  ACCURACY 

4 74 


TC3 

-.1539  BAU  .2046 

SGT 

1192.4  SCR  464.0  SC3 

57. J 

ST 

514.6  SR 

431  ,4 

RC3 

-.0396  FAU  .01330 

RRT 

.0399  RRF  -.0419  RTF  - 

.7728 

CRT 

.7010  CRS 

.8046 

FC3 

-.1375  BSP  3554 

SOB 

1279.5  RZ5  -.0056  R13  - 

.7728 

USA 

779.9  MSA 

260.6 

BC3 

.1589  FSP  -137 

SGI 

1192.6  502  463.5  THA 

1.05 

ELI 

621.3  EL2 

254.8 

5SA 


8 

.9865 

15.2 

37.91 


LAUNCH  DATE  DZC  ZO  1968 

HELIOCENTRIC  CONIC 
Rl  147.18  LAL  .00  LOL  88.18 

RP  107.59  LAP  3.39  LOP  163.60 

RC  51 .611  Gl  8.45  CP  1.35 

PLANETOCENTRIC  CONIC 


VL  23 ,077 
VP  34.585 
JAL  57.36 


FLIGHT  TIME  88.00 

WSTANCE  195.113 
CAL  12.34  A7L  86.50  HCA 
CAP  -26.92  ATP  89.12  TAL  1 
JAP  15.59  ETS  185.58  7AE  1 


ARRIVAL  DATE  MAR  18  1969 


C3  87.807 

VHL 

9.371 

OLA  19,81 

RAL  25,97  RAO  6569,7  VEL  14,462^PTH  2.63 

VHP  16. 

,586 

LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AJMTH 

INJ  TIME 

90.00 

4 

22  58 

3246.23 

-25.43 

113.97 

282.10 

77.10 

5 17 

5 

90.00 

21 

55  40 

4550.87 

11,12 

191.82 

269.29 

63.79 

23  11 

30 

100.00 

5 

56  53 

2943.40 

-27.44 

92.19 

282.60 

77.65 

6 45 

56 

100.00 

23 

4 26 

4328.92 

12.95 

174.56 

268.34 

62.82 

24  26 

35 

110.00 

7 

32  8 

2645.41 

-32.57 

70.78 

T8.99 

8 16 

13 

110.00 

23 

45  41 

4199.68 

17.55 

162.17 

265.75 

(0.19 

24  55  40 

differential  COfRECriONS 

MIO- 

COURSE  execution  ACCURACY 

TOE  -.6858 

TRA- 

1.7464 

TC3  -.1553  BAU  .1892 

SCT 

1244.5  SOR 

462.7  S03 

62.0 

ROE  -.7010  RRA- 

.2379 

RC3  -.0429  FAU  ,01577 

RRT 

.0480  RRF 

-.0500  RTF 

.7866 

FOE  .4961 

FRA 

.8953 

FC3  -.1555 

BSP  3757 

SOB 

1327.8  R23 

-.0062  R13 

.7866 

BOE  .9807 

BRA 

1.7626 

BC3  .1611 

FSP  -251 

501 

1244.7  S02 

462.1  THA 

1 .19 

ECC 

.45348 

INC 

3.5026 

VI 

30.27J 

RCA 

■57. 07 

APO 

151 .78 

V2 

35.222 

JAC 

93.29 

ETC 

166.42 

CLP 

15.53 

OPA 

-2.15 

RAP 

359.99 

ECC 

2.4451 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2646.2 

3950.9 

2343.4 

3728.9 

2045.4 
3599.7 


-26.95 
7.50 
-28.86 
9.20 
-33.74 
13.4  5 


105.63 
185.00 
83.68 
167.77 
61  .75 
155.45 


ORBU  P€ termination  ACCURACY 


ST 

540.2  SR 

431 .2 

S5 

495.6 

CRT 

.7040  CRS 

.8076 

CST 

.9864 

LSA 

809.0  MSA 

262.3 

SSA 

15.3 

ELI 

641.3  EL2 

258.0 

alf 

36.05 

LAUNCH  DATE  DEC  20  1968 


flight  time  90.00 


ARRIVAL  DATE  MAR  20  1969 


heliocentric  conic 


DISTANCE  201.670 


RL  147.18 

LAL 

.00 

LOL  88.18 

VL  23.447 

GAL  11.76 

AJL  86.54 

HCA 

78.68 

SMA 

105.85 

ECC  .43313 

INC 

3.4614 

VI 

50.271 

RP  107.61 

LAP 

3.39 

LOP  166.84 

VP  34 .825 

GAP  -25.65 

AJP  89.32 

TAL 

163.69 

Tap  242.37 

RCA  60.01 

APO 

151 .70 

V2 

35.215 

RC  50  . n 6 

CL 

8.91 

GP  1 .41 

JAL  56.79 

JAP  14.18 

ETS  286.45 

J4E 

152.65 

ETE 

199.88 

JAC  95.03 

ETC 

166.44 

CLP 

14.11 

PLANETOCENTRIC  CONIC 

C3  80.101 

VHL 

8.950 

OLA  20.46 

RAL  26.41 

RAO  6569.6 

VEL  14.193 

PTH 

2.59 

VHP 

15.691 

OPA  -1.34 

RAP 

1 .62 

ECC 

2.3183 

LNCH  AJMTH 

LNCH  TIME 

L-I  TIME 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

INj 

f 2 LAT 

INJ 

2 LONG 

90.00 

4 

17  18 

3252.84 

-25.33 

114.42 

281.16 

76.89 

5 

M 30 

2652.8 

26.88 

106.10 

90.00 

22 

4 49 

4502.74 

9.65 

189.04 

268.60 

63.25 

J3 

19  52 

3902.7 

5.98 

18^.28 

100.00 

5 

52  0 

2947.44 

-27.38 

92.48 

281.68 

77.51 

6 

4J  8 

2347,4 

- 

26.82 

83.97 

100.00 

23 

12  48 

4283.39 

J1.52 

171.93 

267.62 

62. 

24 

24  11 

3683.4 

7.71 

165.21 

IIO.OO 

7 

28  45 

2644.77 

-32.57 

70.74 

282.92 

79.01 

8 

12  50 

2044.8 

- 

33.75 

61  .70 

no. 00 

23 

52  33 

4158.81 

16.25 

159.83 

264.96 

59.46 

25 

2 51 

3558.8 

11.98 

153.21 

differential  corrections 

TOE  -.6886  TRA- 1.7402  TC3  -.1554  BAU  .1737 
ROE  -.6684  RRA  .2185  RC3  -.0463  FAU  .01629 
FOE  .5173  FRA  .9249  FC3  -.1761  BSP  3964 
BOE  .9597  BRA  1.7539  BC3  .1622  FSP  -167 


MIO-COORSE  EXECUTION  ACCURACY 
SOT  1298.3  SCR  460.7  SC5  67.4 
RRT  .0572  RRF  -.0591  RTF  -.7996 
see  1377,6  R23  -.0068  R13  -.7997 
SCI  1298.6  SC2  459.9  THA  1.33 


ORBIT  determination  ACCURACY 


ST 

567.2 

SR 

430.3 

SS 

517,5 

CRT 

.7077 

CRS 

.8110 

CST 

.9864 

LSA 

839.7 

MSA 

263.2 

SSA 

15.4 

ELI 

662.6 

EL2 

260.2 

ALF 

34.21 

LAUNCH  DATE  OEC  20  1968 


flight  time  92.00 


ARRIVAL  DATE  MAR  22  1969 


heliocentric  conic 

RL  147.18  LAL  .00  LOL  88.18 

RP  107.64  lap  3.39  LOP  170.09 

RC  48.721  Gl  9.37  OP  1.48 

PLANETOCENTRIC  CONIC 
C3  73.107  VHL  8.550  OlA  21.09  RAL 


DISTANCE  208.267 

VL  23.792  GAL  11,21  AJL  86.58  HCA  81.92  SMA  107.25  ECC  .41367  INC  3.4211  VI  30.271 

VP  35.050  GAP  -24.43  ATP  89.52  TAL  163.19  TAP  245.11  RCA  62.88  APO  151.61  V2  35.207 

JAL  56.29  JAP  12.77  ETS  187.52  JAE  154.51  ETE  201 .61  JAC  96.78  ETC  166.44  CLP  12.69 


26.78  RAO  6569.4  VEL  13.945  PTH  2.55  VHP  15.020  OPA 


LNCH  AJMTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AJMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

4 

n 

13 

5259.40 

-25.22 

114.88 

280.11 

76.69 

5 

5 

32 

2659.4 

90.00 

22 

13 

54 

4453.89 

8.14 

186.24 

267.88 

62.78 

23 

28 

8 

3853.9 

100.00 

5 

46 

48 

2951 .21 

-27.32 

92.74 

280.65 

77.38 

6 

35 

59 

2351 .2 

100.00 

23 

22 

0 

4237.31 

10.04 

169.31 

266.86 

61  .70 

24 

31 

38 

3637.3 

no.oo 

7 

25 

6 

2643.64 

-32.59 

70.65 

281.92 

79.06 

8 

9 

10 

2043.6 

110-00 

0 

3 

7 

4117.64 

14.72 

157.50 

264.13 

58.79 

I 

n 

45 

3517.6 

-.52  RAP  3.25  ECC  2.2032 
INJ  2 LAT  INJ  2 LONG 


OIFFERENHAL  CORRECTIONS 
TOC  -.6918  TRA-1.7324  TC3  -.1537  BAU  .1579 

ROE  -.6366  RRA  .1995  RC3  -.0498  FAU  .01687 

FOE  .5400  FRA  .9556  FC3  -.1998  BSP  4177 

BOE  .9401  BRA  1.7439  8C3  .1616  FSP  -183 


-26.81 

4.43 

-28.79 

6.18 

-33.75 

10.47 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1353.6  SOR  458.0  SC3  73.2 
RRT  .0675  RRT  -.0694  RTF  -.8121 
SOB  1429.0  R23  -.0075  R13  -,812P 
SGI  1354.0  SC2  456.8  THA  1.48 


106.57 
179.53 
84.25 
162.65 
€1  .61 
150.97 


ORBIT  DETERMINATION  ACCURACY 


ST 

595.2 

SR 

428.7 

SS 

540.5 

CRT 

.7121 

CRS 

.8148 

CST 

.9864 

LSA 

872.2 

MSA 

263.3 

SSA 

15.6 

ELI 

685.4 

EL2 

261  .4 

ALF 

32.4  3 

650 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  CATE  DEC  20  1960 

HELIOCENTRIC  CONIC 
RL  14  7.10  L>1L  .00  LOL  00.10 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47.437  OL  9.05  GP  1 .57 
planetocentric  conic 
C3  66.763  VHL  0.171  ClA  21.71 


flight  TIP4E  94.00 
DISTANCE  214.901 

VI  24.114  gal  10.67  A7L  06.62  HCA  05.16  SWA  100.60 
VP  35.261  GAP  -23.27  A7P  09.71  TAL  162.73  TAP  247.00 
7AL  55.05  ZAP  11.37  ETS  100.07  7AE  156.51  ETE  203.67 


RAL  27.10  RAO  6569.3 


LNCH  AZMTH 

LNCH  ' 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 4 

43 

3266.01 

-25.12 

115.33 

90.00 

22  22 

54 

4404.33 

6.59 

103.43 

100.00 

5 41 

14 

2954.01 

'27.27 

93.00 

100.00 

23  29 

4 

4190.76 

P 53 

166.60 

1 10. 00 

7 21 

11 

2642.10 

-32.61 

70.54 

110.00 

0 9 

32 

4076.24 

13.24 

155.20 

VEL  13.716  PTH  2.51  VHP  14.371 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


arrival  CATE  mar  24  1969 


ECC  .39510  INC  3.3015  VI  30.271 

RCA  65.69  APO  151  .51  V2  35.190 

ZAC  90.51  ETC  166.43  ClP  11.27 

OPA  .30  RAP  4.07  ECC  2.0907 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


270.97 

267.12 

279.53 

266.07 

200.02 

263.26 


76.40 

62.40 
77.25 
61.24 
79.13 
50,19 


4 59  9 

23  36  10 
6 30  29 

24  30  55 

0 5 13 

1 17  20 


2666.0 
3004 . 3 

2354.0 
3590.8 

2042.1 
34  76.2 


-26.73 

2.04 

'20.75 

4.63 

-33.76 

0.94 


107,04 
176.75 
04.51 
160.07 
61  .49 
140.74 


CIFFERENTIAl  CORRECTIONS 


TCE 

-.6903 

TRA-1 

.7255 

TC3 

-.1517 

BAU 

.1435 

ROE 

-.6055 

RRA 

.1010 

RC3 

-.0532 

FAU 

.01750 

FOE 

.5650 

FRA 

.9001 

FC3 

-.2269 

BSP 

4332 

BOE 

.9243 

BRA  1 

.7350 

BC3 

.1600 

FSP 

-201 

LAUNCH  DATE  DEC  20  1960 


HELIOCENTRIC  CONIC 
Rl  147.10  LAL  .00  LOL  00.10  VL 

RP  107.69  LAP  3.34  LOP  176.57 

RC  46.274  CL  10.33  GP  1.65 

Planetocentric  conic 


SCT  I4J3.3  SCR  454.5  5G3  79.7 

WT  .0002  flRF  '.C»13  RTT  -.0235 
5C6  1404.5  «23  -.0077  RI3  -.0236 
SCI  1413. 0 5C2  452.0  THA  1.65 

flight  time  96.00 


DISTANCE  221.565 

24.414  CAL  10,16  A7L  06.66  HCA  00.39  SMA  109.91 

VP  35.450  CAP  -22.14  ATP  09.91  TAl  162.30  TAP  250.70 

7AL  55.47  ZAP  9.90  ETS  190,61  ZAE  150.64  ETE  206.17 


ORBIT  DETERMINATION  ACCURACY 


C3  61 .006 

VHL  7.011 

DLA  22,32 

RAL  27.35 

RAO  6569.1 

VEL  13.504 

PTH  2.47 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

3 57  40 

3272.02 

-25.01 

115.00 

277.73 

Z6.27 

90.00 

22  31  51 

4354.09 

4.99 

100.60 

266.32 

82.09 

100.00 

5 35  20 

2950.34 

-27.22 

93.25 

270.31 

77.13 

100.00 

23  37  0 

4143.00 

6.96 

164.05 

265.23 

60.06 

110.00 

7 17  1 

2640.19 

-32.63 

70.39 

279.62 

79.21 

110.00 

0 15  43 

4034.72 

11.74 

152.92 

262.36 

57.66 

INJ  time 
4 52  20 

23  44  25 
6 24  30 

24  46  3 

0 1 1 
1 22  50 


differential  CORRECTIONS 
TDE  -.7024  TRA-1.7142  TC3  -.1460 

ROE  -.5754  RRA  .1631  RC3  -.0566 

FOE  .5915  FRA  1.0217  FC3  -.2505 

BOE  .9000  BRA  1.7220  BC3  .1566 

LAUNCH  DATE  DEC  20  I960 


HELIOCENTRIC  CONIC 
RL  147.10  LAL  .00  LOL  08.10  VL 

RP  107.72  lap  3.30  LOP  179.01  VP 

RC  45.244  GL  10.02  GP  1.75  ZAL 

Planetocentric  conic 
C3  55.705  VHL  7.469  DlA  22.92  RAL 


BAU  .1277 
FAU  ,01021 
BSP  4550 
FSP  -222 


24.694  GAL 
35.642  CAP 
55.16  ZAP 


HIO-COURSE  EXECUTION  ACCURACY 
SCT  1471.5  SCR  450.2  SC3  06.7 
RRT  .0933  RRF  -.0943  RTF  -.5546 
SC6  1530.0  R23  -.0006  R13  -.034? 
SCI  1472.2  5C2  440.0  THA  1.00 

flight  time  90.00 
DISTANCE  220.256 

9.66  AZL  06.70  HCA  91,63  SNA  I 
-21.06  AZP  90.09  TAl  161 .92  TAP  2 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 

50  25 

3279-96 

-24.90 

116.29 

90.00 

22 

40  45 

4303.20 

3,56 

177.74 

100.00 

5 

29  4 

2961 .00 

-27,16 

93.50 

100.00 

23 

44  47 

4096.52 

5.41 

161 .43 

no. 00 

7 

12  36 

2637.90 

-52.66 

70.23 

110.00 

0 

21  40 

3993.10 

10.22 

150.67 

27.54  RAC  6569.0  VEL  13.510  PTH  2.43  VHP  13.136 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


276.40 

265.40 
277.00 
264.35 
278.33 
261  .42 


76.05 
61  .07 
77.01 
60.56 
79,30 
57.20 


4 45  5 

23  52  20 
6 10  26 

24  53  3 

7 56  54 
1 20  13 


differential  CORRECTIONS 


TOE 

-.7076 

TRA- 

-1.7014 

TC3 

-.1370 

BAU 

.1120 

ROE 

-.5461 

RRA 

.1450 

RC3 

- .0590 

FAU  .01901 

FOE 

.6204 

FRA 

1.0571 

FC3 

-.2951 

BSP 

4766 

BOE 

.0930 

BRA 

1.7077 

BC3 

.1502 

FSP 

-244 

LAUNCH  DATE  DEC  20  I960 


HELIOCENTRIC  CONIC 


RL 

147,10 

LAL 

.00 

LOL 

RP 

107.75 

LAP 

3.25 

LOP 

RC 

44.357 

CL 

11.32 

GP 

Planetocentric  conic 

C3 

51 .052 

VHL 

7.145 

DLA 

SCT  1531.3  SCR  445.2  SG3  94.5 
RRT  .1002  RRF  -.1091  RTF  -.0451 
see  1594.7  R23  -.0095  R13  -.0452 
SCI  1532.2  SC2  442.4  THA  1.97 

FLIGHT  TIME  100.00 

DISTANCE  234.960 

CAL  9.19  A7L  06.74  HCA  94.06  SMA  112.40 

GAP  -20.03  AZP  90.20  TAL  161.59  TAP  256.45 

ZAP  7.22  ETS  196.24  ZAE  163.19  ETE  213.20 

23.49  RAL  27.67  RAO  6560.9  VEL  13.131  PTH  2.40  VHP  12.550 


00.10  VL  24.955 
103.05  VP  35.013 
1.06  ZAL  54.91 


ST 

626.5 

SR  426.6 

$S 

565.1 

CRT 

.7101 

CRS  .0191 

CST 

.9067 

LSA 

900.1 

MSA  262.5 

SSA 

15.7 

ELI 

711  .4 

El2  261  .4 

alf 

30.63 

ARRIVAL  CATE 

MAR 

26  1969 

ECC 

.37742 

INC  3.3422 

VI 

30  . 271 

RCA 

60.43 

APO  151  .40 

V2 

35.109 

ZAC 

100.24 

ETC  166.39 

ClP 

9.04 

OPA 

1.13 

RAP  6.40 

ECC 

2.0040 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2672.0 

-26.65 

107.52 

3754.1 

1 .22 

173.95 

2350.3 

-20.71 

04.76 

3543.0 

3.04 

157.40 

2040.2 

-33.70 

61  .34 

34  34.7 

7.39 

146.53 

ORBIT  DETERMINATION  ACCURACY 

ST 

657.2 

SR  423.0 

SS 

590.7 

CRT 

.7240 

CRS  .0236 

CST 

.9060 

LSA 

944.5 

MSA  261 .0 

SSA 

15.0 

Eli 

737.3 

EL2  260.6 

alf 

20.99 

ARRIVAL  DATE 

MAR 

20  1969 

ECC 

.36060 

INC  3.3031 

VI 

30.271 

RCA 

7i  .09 

APO  151  .27 

V2 

35.179 

ZAC 

101 .96 

ETC  166.32 

CLP 

0.41 

DPA 

1 .97 

RAP  0.00 

ECC 

I .9101 

PO 

CST  riM 

INJ  2 LAT 

INJ 

2 LONG 

2600.0 

-26.57 

100.02 

3703.2 

-.42 

171  .11 

2361  .9 

-20.60 

05.02 

3496.5 

1 .44 

154.00 

2030.0 

-33.79 

61 .17 

3393-2 

5.02 

144.33 

ORBIT  determination  ACCURACY 

ST 

609.5 

SR  420.5 

SS 

617.9 

CRT 

.7309 

CRS  .0206 

CST 

.9070 

LSA 

903-3 

MSA  250.7 

SSA 

15.9 

Eli 

765.1 

EL2  250.6 

alf 

27.42 

arrival  date 

MAR 

30  1969 

1 ECC  .34463 

INC  3.2659 

VI 

30.271 

RCA  73.66 

APO  151  .14 

V2 

35.169 

1 ZAC  103.66 

ETC  166.23 

CLP 

6.97 

t OPA  2.01 

RAP  9.67 

ECC 

1 -0402 

LNCH  AZMTH 

LNCH  TIME 

L-I  TliiC 

INJ  LAT 

INJ  LONG 

90.00 

3 42  34 

3207.56 

-24.77 

116.01 

90.00 

22  49  37 

4251 .70 

1.71 

174.06 

iOO.OO 

5 22  27 

2965.50 

-27.11 

93.75 

100.00 

23  52  25 

4049.01 

3.01 

150.00 

no. 00 

7 7 56 

2635.51 

-32.69 

70.04 

110.00 

0 27  22 

3951 .76 

0.60 

140.44 

INJ  RT  ASC 
274.99 

264.61 

275.62 

263.45 
276.97 

260.45 


INJ  AZMTH 
75.02 
61.73 
76.09 
60.33 
Z9.41 
56.01 


DIFFERENTIAL  CORRECTIONS 
TOE  -.7127  TRA-1.6065  TC3  -.1265  BAU  .0964 

ROE  -.5179  RRA  .1209  RC3  -.0627  FAU  -01990 

FOE  .6516  FRA  1.0943  FC3  -.3374  BSP  4997 

BOE  .0010  BRA  1.6914  BC3  .1412  FSP  -269 


SCT  1591.0  SCR  439.6  SC3 
RRT  .1240  RRF  -.1250  RTF 
see  1651.4  R23  -.0106  R13 
SCI  1592.0  SC2  435.9  THA 


INJ  TIME 
4 37  22 
24  0 29 

6 11  53 
24  59  54 

7 51  51 
1 33  14 

kCY 

103.0 

-.0550 

-.0552 

2.13 


PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

2607.6  -26.40  100.56 

3651.7  -2.00  160.24 

2365.5  -20.64  05.28 

3449.0  -.17  152.20 

2035.5  -33.01  60.90 

3351.0  4.25  142.15 

ORBIT  determination  ACCURACY 

ST  722.7  SR  416-7  SS  646.6 

CRT  .7305  CRS  .0341  CST  .9073 

USA  1024.0  MSA  255.7  SSA  16.0 

Eli  794.1  El2  255.7  alF  25.95 


651 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  < 


LAUNCH  CATE  CEC  20  1 TlIGHT  TJHE  102.00  ARRIVAL  CATE  APR  ] J969 

HELIOCENTRIC  CONIC  DISTANCE  241.699 

Rl  147.16  LAL  .00  La  86.16  VL  25.196  CAl  8.73  A7l  86.76  HCA  96.09  SMA  113.57  ECC  .32950  INC  3.2244  VI  50.271 

RP  107.79  LAP  3,19  LOP  186.26  vP  35.973  CAP  ‘i9.02  AZP  90.45  TAl  161.29  TAP  259.38  PCA  76.15  APO  151.00  V2  35.156 

RC  43.625  CL  11.82  CP  1.96  7Al  54.73  7AP  5.87  ETS  201.16  7AE  165.52  ETE  216.59  7AC  105.34  ETC  166.12  ClP  5.52 

PLANCTOCENTRIC  CONIC 

C3  46.762  VHL  6.636  CLA  24.05  PAL  27.74  PAD  6568.7  VEL  12.966  PTH  2-36  VHP  11.983  OPA  3.65  PAP  11.24  ECC  1.7696 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 

34 

14 

3295.77 

-24.63 

1J7.38 

273.50 

75.57 

4 

29 

10 

2695.6 

-26.37 

109.14 

90.00 

22 

56 

30 

4199.66 

.03 

171,96 

263.72 

61  .68 

24 

8 

29 

3599.7 

-3.76 

165.33 

100.00 

5 

15 

30 

2969 .28 

-27.05 

94.02 

274.16 

76,76 

6 

4 

59 

2369.3 

-26.60 

65.56 

100.00 

0 

3 

51 

4001 .38 

2.20 

156.18 

262.51 

60.18 

1 

10 

32 

3401  .4 

-1  .76 

149.66 

I lO.OO 

7 

3 

3 

2632.83 

-32.73 

69.84 

275.53 

79.53 

7 

46 

55 

2032.6 

-33.62 

60.77 

110.00 

0 

32 

48 

3910.60 

7,14 

146.25 

259.45_ 

56.48 

1 

37 

56 

3310.6 

2.69 

140.00 

OIFPEPENTIAL  CCPPECnONS  MID-COURSE  E)<ECUTI0N  ACCUPACV  ORBIT  CE  TERM  I NAT  ION  ACCURACY 


TOE 

-.7185 

TRA- 

1.6701 

TC3 

-.1121 

6AU  .0811 

SOT 

1653.5 

SCR  433.3 

SC3 

112.4 

ST 

757.5 

SR 

412.4 

SS 

677.2 

ROE 

-.45^8 

RRA 

.1126 

RC3 

-.0653 

FAU  .02088 

RRT 

.1436 

RRT  -.1447 

RTF 

-.8644 

CRT 

.7469 

CRS 

.6399 

CST 

.9676 

FOE 

.6858 

FRA 

1 .1339 

FC3 

-.3866 

BSP  5219 

SOB 

1709.4 

R23  -.0118 

R13 

-.8645 

LSA 

1067.1 

MSA 

251  .9 

SSA 

16.  j 

60E 

.8701 

BRA 

1 .6739 

BC3 

.1297  FSP  -297 

SCI 

1654.8 

5C2  428.5 

THA 

2.31 

ELI 

624.9 

EL2 

251  .6 

alf 

24.57 

LAUNCH  DATE  DEC  20  1968  rUCHT  TINE  104.00  ARRIVAL  CATE  APR  3 1969 


heliocentric  CONIC  DISTANCE  248.443 


RL  147.18 

LAL 

.00 

La  88.18 

VL  25.425 

CAL  8.30 

ATL  86.82 

HCA 

101.32 

SHA 

114.70 

ECC  .31519 

INC 

3.1842 

Vl 

30.271 

RP  107.82 

LAP 

3.12 

LOP  189.52 

VP  36.120 

CAP  -18.06  ATP  90.63 

TAL 

161 .04 

TAP 

262.36 

RCA  78.55 

APO 

150.85 

V2 

35.147 

RC  43.055 

CL 

12.32 

CP  2.12 

?AL  54.61 

TAP  4.57  ETS  209.11 

TAE 

167,81 

ETE 

225.93 

TAC  107.00 

ETC 

165.98 

CLP 

4.05 

Planetocentric  conic 

C3  42.876 

VHL 

6.548 

DtA  24 . 59 

RAL  27.74 

RAD  6568.6 

VEL  12.816 

PTH 

2.33 

VHP 

11.436 

OPA  4 . 50 

RAP 

12.79 

ECC 

1 .7056 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

f 2 LAT 

INJ 

2 LONG 

90.00 

3 

25  25 

3304.72 

-24.48 

117.99 

271.93 

75.30 

4 

20  30 

2704.7 

26.26 

109.77 

90.00 

23 

7 23 

4147.09 

-1.67 

169.03 

262.79 

61.73 

24 

16  30 

5547.1 

-5.44 

162.38 

100.00 

5 

8 13 

2973.25 

-26.98 

94.30 

272.63 

76.63 

5 

57  47 

2373.3 

28.56 

85,85 

iOO.OO 

a 

11  12 

3953.78 

.59 

153.57 

261.54 

60.11 

I 

17  5 

3353.8 

-3.39 

147.05 

110.00 

6 

57  57 

2629.95 

-32.76 

69.62 

274.03 

79.65 

7 

41  47 

2029.9 

- 

33.84 

60.55 

IlO.OO 

0 

37  57 

3869.85 

5.60 

144.10 

258.42 

56.22 

1 

42  27 

3269.9 

1.13 

137.87 

OirFERCNflAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7247 

TRA-1.6520 

TC3 

-.0940  8AU 

.0663 

SCT 

1716.0  SCR 

426.5 

SC3 

122.8 

ST 

793.5  SR 

407.7 

55 

709.7 

ROE 

-.4648 

^A 

.0968 

RC3 

-.0673  FAU 

.02197 

RRT 

.1650  RRF 

-.1662 

RTF 

-.8732 

CRT 

.7561  CRS 

.8463 

CST 

.9880 

- 

FOE 

.7232 

FRA 

1 .1761 

FC3 

-.4437  BSP 

5446 

see 

1768.2  R23 

-.0132 

R13 

-.8733 

LSA 

1112.7  MSA 

247.4 

SSA 

16.1 

60E 

.8610 

BRA 

1 .6548 

BC3 

.1157  FSP 

-327 

SCI 

1717.5  SC2 

420.3 

THA 

2.50 

ELI 

857.2  El2 

247.0 

ALF 

23.28 

! 

LAUNCH 

CATE 

CEC  20  1968 

Flight  time 

106.00 

arrival 

cate 

APR 

5 1969 

* 

heliocentric  conic  distance  255.198 

Rl  147.16  LAL  .00  La  86.16  VL  25.635  Gal  7.69  A7l  66.66  HCA  104.55  SHA  115.77  ECC  .30166  INC  3.J431  Vl  30.27] 

RP  107.86  LAP  3.04  LOP  192.75  VP  36.256  GaP  -17.13  A7P  90.79  TAl  160.64  TAP  265 . 36  RCA  60.65  APO  1 50 . 70  V2  35.1  35 

RC  42.657  CL  12.82  CP  2.27  7Al  54,54  7aP  3.43  ETS  223.13  7AE  169.89  ETE  236.46  7AC  108.64  ETC  165.80  ClP  2.57 

planetocentric  conic 


C3  39.357 

VHL  6.274 

ClA  25.11 

RAL 

27.69 

RAC  6568.5  VEL  12.678 

PTh  2.30 

VHP  10. 

907 

CPA  5.36 

RAP  14.32 

ECC 

J .64  77 

lnCh  ATMTH 

lnCm  TfME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

90.00 

3 16  5 

3314.54 

'24.31 

118.66  270.30 

75.01 

4 11 

20 

2714.5 

-26.13 

110.46 

90.00 

23  16  19 

4094.04 

-3.38 

166.07  261.85 

61  .87 

24  24 

33 

3494  .0 

-7.11 

1 59-38 

100.00 

5 0 39 

2977.44 

-26.92 

94.59  271.04 

76.49 

5 50 

16 

2377.4 

-28.51 

86.1  5 

100.00 

0 18  22 

3906.37 

-1  .02 

150.97  260.54 

60.12 

1 23 

29 

3306,4 

-4.99 

144  .43 

110.00 

6 52  42 

2626.86 

32.80 

69.39  272.46 

79.78 

7 36 

29 

2026.9 

-33.86 

60.31 

110,00 

0 42  48 

3829.71 

4.08 

141.99  257.36 

56.03 

I 46 

38 

3229.7 

-.41 

135.78 

cifferential 

corrections 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  -.7314 

TRA-1 .6324 

TC3  -.0718 

6AU 

.0523 

SCT  1779.1  SCR 

419.2  SC3 

134.2 

ST  830.8 

SR  402.7 

SS 

744 .4 

RCE  -.4401 

RRA  .0814 

RC3  -.0687 

FAU 

.02319 

RRT  .1892  RRF  - 

.1907  RTF  - 

.8815 

CRT  .7662 

CRS  .8531 

CST 

.9884 

FCE  .7642 

FRA  1.2212 

FC3  -.5101 

esp 

5662 

see  1827.9  R23  - 

.0149  R13  - 

.8817 

LSA  1 160. 8 

MSA  242 . 3 

SSA 

16.2 

BCE  .8536 

BRA  1 .6345 

0C3  .0994 

FSP 

-361 

SCI  1781.0  SC2 

411 .2  Tha 

2.70 

ELI  891.1 

El2  241.2 

alf 

22.08 

LAUNCH  CATE  CEC  20  1 968 

Flight  time  loe.oo 

arrival  cate 

APR 

7 1969 

HELiaENTRK 

CONIC 

distance  261. 

959 

RL  147.18 

LAL  .00 

La  88.18 

VL 

25.830 

CAL  7.49  A7L  86.90  HCA  107.77 

SMA  116.80 

ECC  .28894 

INC  3.1009 

Vl 

30.27] 

RP  107.89 

LAP  2.95 

LOP  195.97 

VP 

36.385 

CAP  -16.23  A/P  90.95 

TAl  160.67 

TAP  268.44 

RCA  83.05 

APO  150.55 

V2 

35.123 

RC  42.436 

CL  13.32 

CP  2.44 

2AL 

54.54 

ZAP  2.66  ETS  248.35 

TAE  171.56 

ETE  251 

.65 

ZAC  110.23 

ETC  165.59 

ClP 

1 .06 

Plane TacNTRic  conic 

36.171 

VHL  6.014 

OLA  25.61 

RAL 

27.59 

RAO  6568.4  VEL  12.552 

PTH  2.27 

VHP  10. 

,396 

CPA  6,22 

RAP  15.81 

ECC 

1 .5953 

lnch  a^th 

LNCH  TI^C 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 6 15 

3325_.34 

-24.11 

119.39  268.61 

74.69 

4 1 

40 

2725.3 

-25.98 

11 1 .22 

90.00 

23  25  17 

4040.58 

-5.09 

163.07  260.88 

62.11 

24  52 

38 

3440.6 

-8.78 

156.34 

100.00 

4 52  48 

2981 .81 

-26.85 

94.89  269.40 

76.34 

5 42 

30 

2381  .8 

-28.46 

86.46 

100.00 

0 25  21 

3859.34 

-2,61 

148.39  259.51 

60.21 

1 29 

40 

3259,3 

'6.56 

141  .82 

1 10.00 

6 47  19 

2623.54 

52.84 

69.14  270.85 

79.93 

7 31 

2 

2023.5 

-33.88 

60.05 

110.00 

0 47  20 

3790.37 

2.58 

139.93  256.27 

55.90 

1 50 

30 

3190.4 

-1 .91 

133.73 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURAC^^ 

TOE  -.7385 

TRA-1 .6108 

TC3  -.0453 

BAU 

.0400 

SCT  1842.2  SCR 

4U  .5  SC3 

146.9 

ST  869.3 

SR  397.4 

SS 

781  .2 

RCE  -.4166 

RRA  .0664 

RC3  -.0692 

FAU 

.02455 

RRT  .2168  RRF  - 

.2185  RTF  - 

.8893 

CRT  .7771 

CRS  .8603 

CST 

.9889 

FCE  .8090 

FRA.  1 .2697 

FC3  -.5876 

BSP 

5881 

see  1887.6  R23  - 

.0165  R13  - 

.8895 

LSA  ^211.5 

MSA  236.5 

SSA 

16.2 

BCE  -8479 

BRA  1.6122 

0C3  .0827 

FSP 

-399 

SGI  1844.5  SC2 

40l  .2  tha 

2.91 

Eli  926.6 

El2  234.6 

alf 

20.97 

652 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  CEC  20  19^8 

HELIOCENTRIC  CONIC 
P?L  14  7.1H  LAL  .DO 
RP  107.9}  LAP  2.85 
RC  4^.394  CL  13.80 
planetocentric  conic 
C3  33.?H8  VHL  5.770 
LNCH  A7MTH  LNCH  TfHE 
90.00  2 55  54 

90.00  ^3  34  21 

100.00  4 44  46  2986.28 

100.00  0 }2  6 381?. 94 

1 10.00  6 41  52  2619.91 

110.00  0 51  30  5752.07 

CIFFEffENTIAL  CORRECTIOiS 


Flight  time  no. 00 
DISTANCE  268.723 


arrival  cate  APR  9 1969 


LOL 

88.18 

VL 

26.012 

GAL 

7.11 

L<DP 

199.20 

VP 

36.502 

GAP 

-15.37 

CP 

2.64 

7Al 

54.59 

7AP 

2.68 

DLA 

26.07 

RAL 

27.43 

RAD 

6568.3 

L-] 

[ time 

INJ  LAT 

INJ 

LCNG 

3337.23 

- 

23.90 

120.19 

3986.75 

-6.79 

160.03 

VI 


91.10  TAl  160.56  tap  271.55  RCA  85.15  APO  150.39  V2 
282.21  7AE  172.48  ETE  272.01  7AC  111.79  ETC  165.35  ClP 


30.271 

35.111 

-.48 


'26.78 

-4.18 

'32.88 

1.12 


TCE 

- .7443 

TRA- 

. 5876 

TC3 

-.0137 

6AU 

.0311 

ROE 

- .3944 

RRA 

.0518 

RC3 

-.0686 

FAU 

.02606 

FCE 

.8584 

FRA  : 

I .3220 

FC3 

-.6778 

BSP 

6129 

BCE 

.8423 

BRA  : 

1 .5885 

0C3 

.0699 

FSP 

-442 

INJ  RT  ASC 
266.88 
259.88 
95.21  267.71 

1.45.83  258.45 

68.86  269.19 

137.93  255.16  

MIC-COURSC  EXECUTION  ACCURACV 
SGT  1904.5  5GR  403.6  SC3  161.1 
RRT  .2475  RRF  -.2504  RTF  -.8966 
see  1946.8  R23  -.0193  Rl 3 -.8969 
SCI  1907.3  SC2  390.5  THA  3.13 


2.25  VHP  9.903  CPA  7.08  RAP  17.28  ECC  1.5478 


INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.34 

3 51  32 

2737.2 

-25.82 

112.05 

62.44 

24  40  47 

3386.8 

-10.43 

153.24 

76.19 

5 34  32 

2386.3 

-28.41 

86.79 

60.37 

I 35  39 

3212.9 

-8.09 

139.23 

80.08 

7 25  32 

2019.9 

-33.90 

59.77 

55.83 

I 54  2 

3152.1 

-3.37 

131 .72 

0?6IT  determination  ACCURACV 


ST 

907.5 

SR 

392.0 

SS 

820.5 

CRT 

.7883 

CRS 

.8680 

CST 

.9893 

LSA 

1263.8 

MSA 

230.4 

SSA 

16.2 

ELI 

962.0 

EL? 

227.6 

alF 

19.97 

LAUNCH  CATE  DEC  20  1968 


HELIOCENTRIC  CONIC 

RL  147.18  LAL  .00  LOL  88.18  VL  26.180  GAL 

RP  107.97  LAP  2.75  LOP  202.4?  VP  36.610  GAP 

RC  42.534  GL  14.28  CP  2.85  2Al  54.69  7AP  3.52  ETS  307.68 

planetocentric  conic 

C3  30.680  VHL  5.539  OLA  26.50  RAL  27.21  RAO  6568.2  VEU  12.331 


Flight  time  112.00 
distance  275.487 

6.75  A7L  86.99  HCA  114.21  SMA  118.70  ECC 
14.53  A/P  91.24  TAL  160.48  TAP  274.69  RCA 


ARRIVAL  date  APR  11  1969 


LNCH  A7MTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

90.00 

2 45  5 

3350.26 

'23.66 

121 .07 

265.09 

90.00 

23  43  29 

3932.65 

-8.48 

156.96 

258.87 

100.00 

4 36  37 

2990.67 

-26.70 

95.51 

266.00 

100.00 

0 38  33 

3767.47 

'5.70 

143.32 

257.37 

110.00 

6 36  25 

2615.85 

'32.93 

68.55 

267.50 

1 10.00 

0 55  15 

3715.06 

-.30 

136.00 

254.02 

PTH  2.22  VHP 
INJ  A/MTH  INJ 
73.97 
62.88 
76.04 
60.61 
80.26 
55.82 


9.428 
TIME 
3 40  55 
24  49  1 

5 26  28 
1 41  21 
7 20 
1 57 


0 

10 


INC 

3.0114 

VI 

30.27] 

APO 

150.24 

V? 

35.099 

ETC 

165 .07 

ClP 

-2.06 

RAP 

18.70 

ECC 

1 .5049 

INJ 

' 2 LAT 

INJ 

2 LONG 

- 

25.63 

112.96 

- 

12.05 

150.10 

28.36 

87.10 

-9.58 

136.67 

33.92 

59.46 

-4.78 

129.78 

TC3 

.0257 

6AU 

.0292 

RC3 

' .0665 

FAU 

.02779 

FC3 

'.7841 

BSP 

6402 

BC3 

.0712 

FSP 

'490 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7493  TRA- 1.5607 
ROE  -.3735  RRA  .0374 
FOE  .9119  FRA  1.3779 
BOE  .8373  BRA  1.5611 

LAUNCH  DATE  CEC  20  1968 


HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  lOL  88.18  VL 

RP  108.01  LAP  2.63  lOP  205.64  VP 

RC  4^.853  GL  14.73  CP  3.10  7AL 

Planetocentric  conic 


26.336  gal 
36.709  GAP 
54.84  7AP 


C3  28.321 

VHL  5 

.322 

DLA  26.90 

RAL  26.95 

RAO  6568.1 

VEL  12.235 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

2 33 

48 

3364.44 

'23.39 

122.02 

263.28 

90.00 

25  52 

42 

3878-41 

-10.15 

153.84 

257.85 

100.00 

4 28 

29 

2994 . 74 

-26.64 

95.80 

264.25 

100.00 

0 44 

38 

3723.35 

-7.17 

140.87 

256.25 

110.00 

6 31 

3 

2611.21 

-32.90 

68.20 

265.78 

no. 00 

0 58 

33 

3679.63 

-1  .65 

134.15 

252.85 

MID-COURSE  EXECUTION  ACCURACV 
SCr  1963.7  SCR  395.7  S03  176.7 
RRT  .2923  RRE  -.2863  RTF  -.9038 
see  2005.2  R23  -.0222  Rl 3 -.9041 
sei  1967.0.SC2  379.0  THA  3.38 

Flight  time  iu.no 

DISTANCE  282.249 
6.41  A7L  87.04  HCA  117.43  SMA  I 
-13.72  A7P  91.37  TAL  160.45  TAP  2 


PTH  2.20  VHP  8.969 
INJ  A7MTH  INJ  TIME 


CPA  7.96 
PO  CST  TIM 
2750 . 3 

3332.7 

2390.7 
3167.5 

2015.8 
3115.1 

ORBIT  determination  ACCURACV 


73.56 

63.42 

75.91 

60.90 

80,46 

55.85 


3 29  52 
24  57  20 
5 18  23 
1 46  41 
7 14  34 
1 59  53 


differential  CORRECTIONS 


TDE 

-.7559 

TRA-J .5347 

TC3 

.0674 

BAU 

.0349 

RCE 

-.3542 

RRA 

.0232 

RC3 

- .0627 

FAU 

.02968 

FOE 

.9717 

FRA  1 .4398 

FC3 

-.9074 

BSP 

6614 

60E 

.8348 

BRA  ] 

1 .5349 

BC3 

.0920 

FSP 

-543 

LAUNCH  DATE  DEC  20  1968 

HELIOCENTRIC  CONIC 
RL  247.18  LAL  .00  LOL  88.18 

RP  108.05  LAP  2.51  LOP  208.85 

RC  43.347  Cl  15.16  CP  3.39 

planetocentric  conic 


MID-COURSE  EXECUTION  ACCURACV 
SGT  2024.9  SGR  388.2  SC3  194.1 
RRT  .3228  RRF  -.3277  RTF  -.9102 
SOB  2061.6  R23  -.0254  R13  -.9105 
SGI  2028.9  SG2  366.7  THA  3.66 


FLIGHT  TIME  116.00 
DISTANCE  289.006 

VL  26.480  CAL  6,09  A7L  87.09  HCA  120.64  SMA  120.40 

VP  36.800  GAP  -12.94  ATP  91.49  TAL  160.46  TAP  281.10 

7Al  55.04  TAP  6.30  ETS  329.66  7AE  169.73  ETE  326.90 


C3  26.188 

VHL 

5. 

.117 

DLA  27.25 

RAL  26.65 

RAO  6568.1 

VEL  12.148 

LNCH  A7MTH 

LNCH  ■ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

90.00 

2 

22 

8 

3379.67 

-23.09 

123.04 

261 .43 

90.00 

0 

5 

54 

3824.24 

-11 .78 

150.70 

256.80 

100.00 

4 

20 

31 

2998.05 

-26.58 

96.03 

262.50 

100.00 

0 

50 

12 

3681 .09 

-8.56 

138.50 

255.11 

1 10.00 

6 

25 

52 

2605.78 

-33.04 

67.79 

264 .05 

uo.oo 

1 

I 

20 

3646.12 

-2,93 

132,40 

251 .65 

differential  CORRECTIONS 
TOE  -.7619  TRA-1.5075  TC3  .1143  6AU  .0447 

ROE  -.3365  RRA  .0090  RC3  -.0569  FAU  .03180 

FOE  1.0374  FRA  1.5075  FC3-1 .0512  BSP  6827 

BOE  .8329  BRA  1.5076  6C3  .1277  FSP  -602 


PTH  2.18  VHP  8,528 
INJ  ATMTH  INJ  TIME 
73.14  3 18  28 

64.06  1 9 38 

75.80  5 10  29 

61.25  1 51  33 

80.70  7 9 18 

55.93  2 2 6 

MID-COURSE  EXECUTION  ACCURACY 
SOT  2084.7  SGR  381.4  SG3  213.6 
RRT  .3687  RRF  -.3750  RTF  -.9161 
see  2119.3  R23  -.0293  R13  -.9165 
SCI  2089.6  SG2  353.7  THA  3.97 


ST  945.4 

SR 

386.6 

SS 

861  .6 

CRT  .8002 

CRS 

.8760 

CST 

.9898 

LSA  1317.3 

MSA 

223.7 

SSA 

16.2 

ELI  997.5 

El2 

219.8 

AlF 

19.08 

ARRI VAl 

CATE 

APR 

13  1969 

ECC  .25517 

INC 

2.9634 

VI 

30 . 2 7 ] 

RCA  89.06 

APO 

150.08 

V? 

35 .086 

7AC  1U.77 

ETC 

164.75 

CLP 

'3.67 

DPA  8.83 

RAP 

20.08 

ECC 

I .4661 

PC  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2764,4 

- 

25,42 

1 

: 1 3 .94 

3278 .4 

- 

13.64 

1 46 , 90 

2394 .7 

- 

28.31 

87.40 

3123.3 

11  .00 

1 34  . J 7 

2011  .2 

- 

33.95 

59.10 

3079.6 

-6.1? 

127.92 

0R8IT  determination  ACCURACV 

ST  985.5 

SR 

381  .5 

SS 

906  . I 

CRT  .8131 

CRS 

.8845 

CST 

.9904 

LSA  1375.0 

MSA 

216.5 

SSA 

16.2 

Eli  1035-4 

El2 

21 1 .4 

alf 

18.26 

arrival 

. CATE 

APR 

15  1969 

ECC  .24530 

INC 

2.9126 

V] 

30.27] 

RCA  90.86 

APO 

149-93 

V? 

35.073 

7AC  116.17 

ETC 

1 64 . 39 

ClP 

-5,32 

CPA  9.7^ 

RAP 

21  .4] 

ECC 

1 .4310 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

2779.7 

-25.18 

I]  4 .99 

3224.2 

-15.18 

143-67 

2398 . 1 

-28.27 

87.63 

3081 .1 

-12.34 

I 31  .74 

2005.8 

-33.97 

58.68 

3046.1 

-7.38 

126,14 

ORBIT  DETERMINATION  ACCURACV 

ST  1025.7 

SR 

376.7 

SS 

953.4 

CRT  .8266 

CRS 

.8935 

CST 

.9910 

LSA  1434.9 

MSA 

209.0 

SSA 

16.1 

ELI  1073.8 

EL2 

202.5 

AlF 

17.53 

653 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  i 


LAUNCH  DATE  DEC  20  1965  FtlCHT  TIME  115.00  ARRIVAL  DATE  APR  17  1969 

heliocentric  conic  distance  295.755 

RL  147,15  LAL  ,00  LOt  55,15  VL  26.613  CAL  5.79  A2t  57,14  HCA  123.55  SNA  121.17  ECC  .23610  INC  2.5552  VI  30.271 

RP  105.09  LAP  2.37  LOP  212.07  VP  36.554  CAP  -12.19  ATP  91.59  TAL  160.51  TAP  254.36  RCA  92.56  APO  149.75  V2  35.060 

RC  44.011  CL  15.55  CP  3.7l  2AL  55.25  2AP  7.94  EtS  334.40  2AE  167.57  ETE  536.53  ZAC  117.50  ETC  163.97  CLP  -7.03 

PLANE TOCENTRIC  CONIC 

C3  24.259  VHL  4,925  OLA  27.56  RAL  26,32  9A0  6565,0  VEL  12.065  PTH  2.16  VHP  5.102  OPA  10.63  RAP  22.65  ECC  1.3992 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

Z LONG 

90.00 

2 

10  14 

3399.61 

-22.77 

124.10 

259.95 

72.70 

3 

6 

50 

2795.6 

-24.93 

216.09 

90.00 

0 

19  7 

3770.97 

-13.36 

147.55 

299.73 

64 .50 

1 

17 

57 

3170.6 

-16.65 

140.41 

JdO.OO 

4 

12  97 

3000.02 

-26.99 

96.16 

260.75 

75.73 

5 

2 

57 

2400.0 

-25.25 

57.77 

100.00 

0 

95  5 

3641.40 

-9.55 

136.26 

293.93 

61.64 

1 

55 

46 

3041 .4 

-13.57 

129.44 

110.00 

6 

21  1 

2999.27 

-33.11 

67.30 

262.31 

50.95 

7 

4 

20 

1999.3 

-34.00 

95.17 

I 

110.00 

1 

3 31 

3614.91 

-4.12 

130. n 

250.44 

56.04 

2 

5 

46 

3014.9 

-5.55 

124  .48 

f 

DIFFERENTIAL  WRRECflOPilS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  OCTERHINATION  ACCURACY 

1 

TOC  -.7670 

TRA-1.4793 

TC3  .1667  6AU  .0963 

KT  2142.7  Sift 

375.7  SC3  235.4 

ST 

1069,5 

SR  372.6 

SS 

1003.6 

i 

ROE  -.3203 

RRA 

-.0054 

RC3  -.0454 

FAU  .03417 

RRT 

.4204  RRF 

-.4254  RTF  - 

.9217 

CR1 

.5405 

CRS  .9027 

CST 

-9915 

1 

FOE  1.1096 

FRA 

1.5529 

FC3-1.2194 

BSP  7029 

see  2179.4  R23 

-.0340  R13  - 

.9222 

LSA 

1496.9 

MSA  201.4 

SSA 

16.0 

1 

80E  .5312 

6RA 

1.4793 

0C3  .1736 

FSP  -665 

SCI 

2145.6  SG2 

340.0  THA 

4.33 

Eli 

1112.1 

EL2  193.4 

ALF 

16.91 

LAUNCH  OATE  DEC  20  1965  FLICHT  TINE  120.00  ARRIVAL  DATE  APR  19  1969 


HELIOCENTRIC  CONIC  DISTANCE  302.495 

RL  147.15  LAL  .00  LOL  55.15  VL  26.736  CAL  5.50  AZL  57.20  HCA  127.06  SNA  121.90  ECC  .22753  INC  2.7995  VI  30.271 

RP  105.13  LAP  2.23  LOP  215.25  VP  36.960  CAP  -11.47  A/P  91.69  TAL  160.59  TAP  257.66  RCA  94.17  APO  149.64  V2  35.047 

RC  44.535  CL  15.90  CP  4.09  7AL  55.55  WP  9.69  €TS  337.43  /AE  165.96  ETE  343.52  /AC  115.75  ETC  163. 5J  CLP  -5.79 

PLANETOCENTHIC  CONIC 

C3  22.514  VML  4.745  OLA  27.51  RAL  25.96  RAO  6567.9  ^L  11,996  PtH  2.14  \WP  7.693  OPA  11,55  RAP  23.57  ECC  1 .3705 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

I 

95  29 

3411.40 

-22.49 

129.14 

297.73 

72.27 

2 99 

17 

2511.4 

-24.66 

117.17 

90.00 

0 

24  2 

9715.34 

-14.59 

144.44 

294.64 

69.61 

1 26 

0 

3115.3 

-15.02 

137,20 

100.00 

4 

6 6 

2999.75 

-26.99 

M.19 

gS9.dZ 

75.74 

4 56 

6 

2399.5 

-25.29 

57.7^6 

100.00 

0 

99  2 

3609.19 

-11.02 

134.20 

292.71 

62*04 

1 99 

7 

3005.2 

-14.67 

127.32 

110.00 

6 

16  37 

2991 .32 

-33.20 

66.69 

260.97 

51.33 

6 99 

45 

1991.3 

-54,04 

57,55 

110.00 

1 

9 1 

3956.42 

-9.2c 

129.27 

249.20 

56.17 

2 4 

47 

2956.4 

-9.61 

122.96 

DIFFERENTIAL  CORRECTIOia 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACr 

TOC  -.7711 

TRA- 

'1 .4494 

TC3  .2247  BAU  .0659 

SCT  2197.2  SCR 

372.1  SC3  299.7 

ST 

1104.3 

SR 

369.5 

SS 

1056.7 

ROE  -.3099 

RRA 

-.0002  RC3  -.0965 

FAU  .03653 

RRT 

.4752  RRF 

-.4551  RTF  - 

.9265 

CRT 

.5950 

CRS 

.9123 

CST 

.9921 

roe  1.1559 

FRA 

1.665C  rC3-1.4>64 

BSP  7ki 

see  2225.9  R23 

-.0395  R13  - 

.9274 

LSA 

1960.4 

MSA 

193.9 

SSA 

15.9 

BOE  .52^ 

BRA 

1.44,6  0C3  .art  rae  -743 

SCI 

2204.6  SC2 

329.7  THA 

4.73 

ELI 

1149.5 

EL2 

154.1 

ALF 

16.40 

LAUNCH  DATE  DEC  20  1 965  FLIGHT  TIME  122.00  ARRIVAL  DATE  APR  21  1969 

HELIOCENTRIC  CONIC  DISTANCE  309.223 


RL  147.15 

LAL 

.00 

LOL  55.15 

VL  26 .549 

CAL  5.23 

AZL  57.26 

HCA 

130.27 

SMA 

122.58 

ECC  .21957 

INC  2.7361 

VI  30.271 

RP  105.17 

LAP 

2.09 

LOP  215.45 

VP  37 .029 

CAP  -10.76 

AZP  91.77 

TAL 

160.71 

TAP 

290.95 

RCA  95.67 

APO  149.50 

V2  35.033 

— 

RC  45.515 

CL 

16.20 

CP  4.53 

ZAL  55.54 

ZAP  11,53 

ETS  339.41 

ZAE 

164.11 

ETE 

345.55 

ZAC  119.91 

ETC  162.95 

CLP  -10.62 

PLANETOCENTRIC  CONIC 

C3  20.935 

VHL 

4.575 

OLA  27,99  RAL  25.5? 

RAD  6567.9 

VEL  11.930 

PTH 

2.12 

VHP 

7.299 

OPA  12.50 

RAP  24.95 

ECC  1.3445 

Z 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 

47  23 

3424.91 

-22.16 

126.03 

255.91 

Tt.9J 

2 

44  25 

2524.9 

-24.43 

115.10 

90.00 

0 

32  1 

3669.72 

-16.20 

141.50 

253.51 

66,45 

1 

33  11 

3069.7 

-19.25 

1 34 . 1 5 

— 

100.00 

4 

0 22 

2996.25 

-26,61 

95.90 

257.32 

75.56 

4 

50  15 

2396.2 

-25.29 

57.50 

— 

100.00 

1 

1 44 

3573.62 

-12.02 

132,40 

251.45 

62.42 

2 

1 15 

2973.6 

-15.62 

125.45 

110.00 

6 

12  53 

2551 .49 

-J3.29 

65.94 

255.54 

51.77 

6 

55  54 

1951.5 

-34.07 

56.7$ 

110.00 

1 

5 43 

3561.14 

-6,16 

127.94 

247.93 

56.31 

2 

5 4 

2961.1 

-10.54 

121 .59 

differential  CORRECTIONS  KID-COURSE  EXECUTION  ACCURACY  OR8IT  DETERMINATION  ACCURACr 

TOE  -.7735  TRA-1.4159  TC3  .2565  0AU  .0505  SCT  2245.5  SCR  371.4  SC3  257.0  ST  1141.3  SR  367.5  SS  1112.9 

ROE  -.2934  RRA  -.0355  RC3  -.0214  FAU  .03950  RRT  .5415  RRF  -.5535  RTF  -.9316  CRT  .5697  CRS  .9221  CST  .9927 

FOE  1.2760  FRA  1,7575  FC3-1 .6459  0SP  7399  SCO  2279.0  R23  -.0471  R13  -.9322  L5A  1625.3  MSA  185.5  SSA  15.7 

BOE  .5272  0RA  1,4193  6C3  .2576  FSP  -525  SCI  2257.7  $C2  311.0  THA  5.21  ELI  1156.3  El2  174.7  ALF  16.01 

LAUNCH  OATE  DEC  20  1965  FLIGHT  TIME  124.00  ARRIVAL  DATE  APR  23  1969 

HELIOCENTRIC  CONIC  DISTANCE  319.935 

RL  147.25  LAL  .00  LOL  55.15  VL  26.993  CAL  4.97  A/L  57.33  HCA  133.45  SNA  123.22  ECC  .21219  INC  2.6662  VI  30.271 

RP  105.21  LAP  1.93  LOP  221.69  VP  37.092  CAP  -10.05  A/P  91.54  TAL  160.56  TAP  294,33  RCA  97.07  APO  149.37  V2  35.020 

RC  46.944  CL  16.43  CP  9.04  7AL  96.16  ZAP  13.45  ETS  340.72  /AE  162.35  ETE  353.26  ZAC  120.96  ETC  262.39  CLP  -12.52 

planetocentric  conic 


C3  19.504 

VHL 

4.416 

OLA  25.10  RAL  25.19  RAO  6567.5 

VEL  11.570 

PTH  2,11 

VHP 

6. 

921 

OPA  13.49 

RAP  25.99 

ECC 

1.3210 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

35  45 

3430.95 

-22.04 

126.43 

254.15 

71.75 

2 

39 

59 

2831  .0 

-24.33 

115.91 

90.00 

0 

37  31 

3629. A3 

-17.26 

139.07 

252.25 

67.20 

I 

35 

1 

3029.9 

-20.21 

131 .63 

100.00 

3 

56  11 

2955.03 

-26.79 

95.33 

259.67 

76.13 

4 

49 

59 

2355.0 

-25.39 

56.91 

100.00 

1 

2 45 

3545.05 

-12.52 

130.92 

250.13 

62.76 

2 

1 

56 

2945.1 

-16.37 

123.93 

110.00 

6 

9 59 

2969.27 

-33.41 

65  .Ot> 

257.13 

52.31 

6 

92 

45 

1969.3 

-34.11 

55.53 

110.00 

1 

5 30 

3539.61 

-6.97 

126.50 

246.69 

56.49 

2 

4 

30 

2939.6 

-11.33 

120.42 

differential  CpRRgCriCNS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

toe  -.7709 

TRA- 

1.3546 

TC3  .3556  BAU  .0939 

SCT  2290.5  SCR 

374.7  SC3 

317.4 

ST  117^.0 

SR  367.6 

55 

1170.0 

ROE 

RRA 

-.0515  RC3  -.0009  FAU  .04322 

RRT 

,6075  RRF  - 

.6234  RTF  - 

.9362 

CRT  .5541 

CRS  .9315 

CST 

.9932 

FOE  1.3657 

FRA 

1 .5954 

rc3-l  >9J«3  BSP  m* 

SCB  2321 .2  R23  - 

.0563  RI3  - 

.9371 

LSA  1656.9 

MSA  177.7 

SSA 

15.5 

BOE  .5211 

BRA 

1.3556 

BC3  .3586  rsP  -9a 

SCI  2302.2  SC2  ; 

296.1  THA 

5.77 

ELI  1217.1 

EL2  169.4 

ALF 

15.50 

654 


I mil  I nil mil  iiiiiiiiiiiiiiiiii  i II  III  nil  III:  III  I 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69  ) 


LAUNCH  DATE  DEC  20  1966 

HELIOCENTRIC  CONIC 
RL  147,16  LAL  .00  LOL  66.16 

RP  106.25  LAP  1.76  LOP  224.69 

RC  46.209  OL  16.96  GP  9.69 

PLANETOCENTRIC  CONIC 
C3  16.207  VHL  4.267  OLA  26,12  RAL 


flight  time  126.00 


arrival  date  APR  25  1969 


VL  27.046 
VP  37.149 
7AL  96.49 


gal 

GAP 

ZAP 


DISTANCE  322.636 

4.74  AZL  67.41  HCA  136.66  SNA  123.61  ECC  .20936  INC  2.5665  VI  30.27J 
-9.42  A7P  91.66  TAL  161.03  TAP  29T.71  RCA  96.36  APO  149.24  V2  35.007 
19.99  ETS  341.94  ZAE  160.63  ETE  397.09  ZAC  121 .66  ETC  161.73  CLP  -14.51 


LNCH  AZMTH 

LNCH  ‘ 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

39 

37 

3420.16 

-22.26 

125.72 

90.00 

0 

37 

36 

3606.33 

-17.63 

137.74 

100.00 

3 

94 

7 

2973.64 

-26.96 

94.32 

100.00 

1 

1 

49 

3930.06 

-13,36 

129.66 

110.00 

6 

8 

11 

2994 .03 

-33.94 

63.63 

110.00 

1 

4 

19 

3522.46 

-7.61 

129.69 

24.60  RAO  6967.7  VEL  11.619  PTH  2.09  VHP  6.560  OPA 
INJ  RT  ASC  INJ  A7MTH 


14.52  RAP  26.69  ECC  1 .2996 


252.62 
250 -B9 
254 .06 
246.77 
295.44 
245.36 


72.04 

67.63 

76.61 

63.02 

62.99 

56.57 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 32  37 

2620.2 

-24.51 

117.77 

1 37  47 

3006-3 

-20.71 

130.25 

4 43  41 

2373.6 

-26.55 

65,67 

2 0 39 

2930.1 

-16.89 

122.69 

6 50  4 5 

1954.0 

-34.15 

94.64 

2 2 97 

2922.5 

-11.96 

119.49 

differential  CORRECTIONS 
TOE  -.7663  TRA-1.3919  TC3  .4296 

ROE  -.2746  RRA  -.0696  RC3  .0253 

FOE  1.4709  FRA  1.9736  FC3-2.2336 

0OE  .6159  BRA  1.3537  8C3  .4305 

PUNCH  DATE  DEC  20  1966 

HELIOCENTRIC  CONIC 


6AU  .1046 
FAU  .04696 
BSP  7766 
FSP  -1027 


RL 

147.16 

LAL 

.00 

La 

66.16 

VL 

27.139  CAL 

RP 

106.29 

LAP 

1.61 

LOP  226.09  VP 

37.200  CAP 

RC 

49.990 

GL 

16.62 

GP 

6.37 

ZAL 

96.62  ZAP 

MID-COURSE  EXECUTION  ACCURACV 
SCT  2331.4  SCR  364.2  SG3  351.7 
RRT  .6766  ART  -.6955  RTF  -.9403 
see  2362.6  R23  -.0675  R13  -.9413 
SCI  2346.1  SC2  261.1  THA  6.46 

flight  126.00 

DISTANCE  329.322 
4.91  AZL  67.50  HCA  139.66  SNA  1 
-6.79  AZF  91.91  TAL  161,23  TAP  3 
17.79  ETS  341.99  ZAE  159.46  ETE 


ORBIT  DETERMINATION  ACCURACV 


ST 

1202.4  SR 

370.1 

SS 

1230.9 

CRT 

.6969  CRS 

,9417 

CST 

.9937 

LSA 

1751.6  MSA 

169.7 

SSA 

15.2 

ELI 

1246.3  EL2 

156.2 

alf 

15.72 

arrival 

DATE 

APR 

27  1969 

ECC 

.19910  INC 

2.5010 

Vl 

30.271 

RCA 

99.60  APO 

149.12 

V2 

34.994 

ZAC 

122.66  ETC 

160.96 

CLP 

-16.60 

PLANETOCENTRIC  CONIC 
C3  17.029  VHL  4,127 

OLA  26.04 

RAL  24.44 

RAO  6567.7 

VEL  11.765 

PTH  2.06 

VHP  6.214 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

1 39  47 

3366.36 

'22.96 

123.49 

251.29 

72.95 

2 36  13 

90.00 

0 30  35 

3611.06 

-17.76 

137.90 

249.30 

67.57 

1 90  46 

100.00 

3 54  36 

2951.62 

-27.32 

92.77 

252.56 

77.36 

4 43  49 

100.00 

0 56  25 

3521 .03 

-13.66 

129.35 

247.35 

63.15 

1 57  6 

110.00 

6 7 44 

2535.04 

-33.69 

62.37 

253.79 

63.04 

6 46  59 

110.00 

4 1 46 

3510.36 

-6.07 

125.25 

244.05 

56.67 

2 0 19 

OPA  15.62  RAP  27.65  ECC  1.2603 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2766.4 
3011.1 
2351  .6 

2921 .0 

1935.0 

2910.4 


-29.06 

-20.65 

-28.76 

-17.19 

-34.16 

-12.40 


115.46 

130.42 

64.26 

122.30 

53.16 

116.63 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  OETERMINATION  ACCURACV 


TOE  -.7620  TRA-1.3J63 


BOe  .6061  BRA 


TC3 

.5026  6AU 

.1152 

SCT  2364.9  SCR 

402.0  SC3  390.0 

ST 

1227.5 

SR 

375.6 

SS 

1293.5 

RC3 

.0590  FAU 

.05117 

RRT  .7437  RRF 

-.7657  RTF  -.9439 

CRT 

.9135 

CRS 

.9513 

CST 

.9942 

FC3-2.eO»5  B3P 

7694 

see  2390.6  R23 

-.0616  R13  -.9451 

LSA 

1615.1 

MSA 

161  .7 

SSA 

14.9 

0C3 

.5062  rsp 

-1145 

SCI  2304.0  SC2 

266.6  THA  7.30 

ELI 

1275.2 

EL2 

147.2 

alf 

15.64 

LAUNCH  DATE  DEC  20  1966 


Flight  time  130.00 


ARRIVAL  C4TE  APR  29  1969 


HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  66.16  VL  27.219  GAL 

RP  106.33  LAP  1.44  LOP  231,28  VP  37.246  GAP 

RC  91.091  GL  16.94  GP  7.24  ZAL  57.14  ZAP 

PLANETOCENTRIC  CONIC 


C3  15.955 

VHL  3, 

.994 

OLA  27.63 

RAL  24.11 

RAO  6567.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 49 

45 

3334.66 

-23.95 

120.02 

90.00 

0 16 

] 

3632.94 

-17.16 

139.25 

100.00 

3 56 

7 

2920.63 

-27.76 

90.59 

100.00 

0 52 

19 

3522.02 

-13.63 

129.41 

110.00 

6 6 

56 

2511.43 

-33.65 

60.55 

110.00 

0 56 

0 

3504.16 

-6.30 

124.92 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7912  TRA-1.2633  TC3  .5776 

ROC  -.2661  RRA  -.1122  RC3  .1024 

FOE  1.6990  FRA  2.2507  FC3-3.0313 

BOE  .7969  BRA  1.2662  BC3  .5666 

PUNCH  DATE  DEC  20  1966 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  66.16 

RP  106.36  LAP  1.27  LOP  234.47 

RC  92.697  GL  16.29  GP  6.30 

PLANETOCENTRIC  CONIC 
C3  14.973  VHL  3.669  OLA  27,47 
LNCH  AZMTH  LNCH  time  L-1  TIME 
90.00  2 3 33  3271,59 

90.00  0 2 6 3667.39 

100.00  4 4 54  2660.41 

100.00  0 43  26  3933.60 

110.00  6 12  10  2462.16 

110.00  0 92  40  3504.62 

DIFFERENTIAL  CORRECTIONS 
TOE  -.7332  TRA-1.2460  TC3  .6564 

ROE  -.2665  RRA  -.1390  RC3  .1569 

FOE  1.6107  FRA  2.4194  FC3-3.5366 

BOE  .7602  BRA  1.2537  BC3  .6754 


BAU  .1252 
FAU  .05567 
BSP  6009 
FSP  -1277 


VL  27.266  GAL 
VP  37.267  GAP 
ZAl  97.44  ZAP 


DISTANCE  335.969 

4.31  AZL  67.60  HCA  143.06  SMA  124.67  ECC  .19333  INC  2.4011  Vl  30.271 

-6.17  AZP  91.92  TAL  161,44  TAP  304.51  RCA  100.73  APO  149.01  V2  34.980 

20.09  ETS  342.13  ZAE  156.29  ETE  3.99  ZAC  123.26  ETC  160.15  ClP  -18.79 

VEL  11.719  PTH  2.06  VHP  5.685  DPA  16.81  RAP  28.25  ECC  1.2626 

INJ  RT  ASC 
290.11 
247.59 
251.13 
245.66 
252.17 
242.74 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  25B9.0  SCR  430.6  S03  432*9 

RRT  .6046  RRF  -.6297  RTF  -.9472 
see  2427.5  R23  -.0994  R13  -.9468 
SCI  2414.3  SC2  253.1  THA  6.35 

flight  time  132.00 

DISTANCE  342.637 

4,12  AZL  67.71  HCA  146.27  SMA  125.34 
-7.57  AZP  91.90  TAL  161,66  TAP  307.93 
22.61  ETS  341.99  ZAE  157.32  ETE  7.57 


1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

74.42 

2 

45  20 

2734.7 

-25.65 

111.67 

67.14 

1 

16  34 

3032.9 

-20.13 

13_1  .82 

78.43 

4 

46  48 

2320.8 

-29.07 

82.03 

63,13 

1 

51  1 

2922.0 

-17.12 

122.36 

64.91 

6 

50  46 

1912.4 

-34.16 

51  .32 

56.72 

1 

56  24 

2904.2 

-12.62 

118.49 

ORBIT  OETERMINATION  ACCURACV 


ST 

1245.5 

SR 

385.6 

SS 

1356.5 

CRT 

.9275 

CRS 

.9605 

CST 

.9947 

LSA 

1875.1 

MSA 

153.7 

SSA 

14.6 

ELI 

1296.4 

El2 

138.5 

alf 

16.21 

ARRIVAL 

DATE 

MAV 

1 1969 

ECC  .16605  INC  2.2654  Vl  30.271 
RCA  101.77  APO  148.91  V2  34.967 
ZAC  123.69  ETC  159-20  ClP  -21.11 


RAL  23.65  RAO  6567.6  VEL  11.677  PTH  2.05  VHP  5.574  OPA  16.15  RAP  26.66  ECC  1 .2464 


INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-25.03 

115.72 

249.00 

76.31 

2 56  5 

2671  .6 

-26. er 

107.43 

-16.26 

141.36 

245.65 

66.49 

1 3 13 

3067.4 

-19.30 

134 .01 

-26.27 

S7.70 

249.77 

79.67 

4 52  54 

2260.4 

-29.36 

79.07 

-13.26 

130.09 

244.39 

62.96 

1 42  20 

2933.6 

-16.78 

123.07 

-34.00 

56.27 

250.56 

66.25 

6 53  32 

1682.2 

-34.15 

49.03 

-6.27 

124.95 

24J .44 

56,71 

1 51  5 

2904, S 

-12.60 

118.52 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .1352  SCT  2400.2  SCR  473.9  SC3  460.5 

FAU  ,06117  RRT  .6559  RRf  -.6636  RTF  -.9902 

0SP  6129  see  2446.9  R23  -.1206  R13  -.9524 

FSP  -1426  SCI  2434.6  SG2  241.9  THA  9.66 


ORBIT  determination  ACCURACV 
ST  1252.3  SR  400.7  SS  I4J6.9 

CRT  .9404  CRS  .9690  CST  .9951 

USA  1927.4  MSA  145.7  SSA  14.2 

ELI  1306.3  El2  130.4  AlF  16.92 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


L4UN04  CATC  Dec  i960  fUOHT  TIME  lU.OO  /ARRIVAL  DATE  3 1969 


HELIOCENTRIC  CONIC  DISTANCE  349. Z6€ 


RL  147.18 

LAL  .00 

LOL  88.10 

VL  27.354 

CAL  3.94 

ATL  87.85 

HCA 

149.46 

SMA 

125.76 

ECC  .10324 

INC  2.1487 

VI 

50.271 

RP  108.42 

LAP  1 .09 

LOP  237.66 

VP  37.323 

CAP  -6.99 

ATP  91 .85 

TAL 

161.90 

TAP 

311.36 

RCA  102.72 

APO  148.81 

V2 

34.954 

RC  54.398 

CL  15.83 

CP  9.61 

TAL  57.71 

TAP  29.54 

ETS  341.59 

TAC 

156.51 

ETE 

11.50 

TAC  123.79 

ETC  158.12 

CLP 

-23.56 

PLANETOCENTRIC  CONIC 

C3  14.070 

VHL  3.751 

DLA  26.91 

RAL  23.67 

RAO  6967.6 

VEL  11.639 

PTH 

2.04 

VHP 

5.281 

DPA  19.62 

RAP  28.83 

ECC 

1. 2316 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

JHJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 2D  25 

3199.67 

-^.10 

110.72 

247.93 

78.60 

3 

13  45 

2999.7 

-27,41 

102.50 

90.00 

23  59  54 

3711.70 

-15.04 

144.04 

244.14 

65.72 

24 

41  49 

3111.7 

-18.19 

136.78 

100.00 

4 15  12 

2829.65 

-28.83 

84.03 

248.46 

81,73 

9 

2 21 

2229.7 

-29.67 

75.32 

100.00 

0 31  44 

3556.95 

-12.94 

131.43 

242.89 

62.64 

1 

31  1 

2996.9 

-16.11 

124.46 

110.00 

€ 17  50 

2445.89 

-34.13 

99.49 

249.03 

87.92 

6 

98  36 

1849.9 

-34.04 

46.20 

110.00 

0 49  35 

3513.48 

-7.99 

129.41 

240. J6 

96.64 

I 

44  8 

2913.5 

-12.28 

119.00 

OirrERENTlAL  CORRECTICNS  E«  OR0IT  DETERMINATION  ACCURAC>r 


TOE 

-.7110 

TRA-1.2b«  TC3  .7E74  8AU 

.1436 

SCT  2401 .6  SCR 

936.6 

SC3  933.2 

ST 

1251.3  SR 

423.0 

SS 

1475.0 

ROE 

-.2708 

RRA  -.1717  RC3  .2321  FAU 

.06692 

RRT  .8951  RRF 

-.9260 

RTF  -.9526 

CRT 

.9525  CRS 

.9765 

CST 

.9956 

FOE 

1.9258 

FRA  2.6033  fC3-4.1l79  8SP 

8175 

SG6  2460.8  R23 

-.1461 

R13  -.9596 

LSA 

1975.2  MSA 

137.2 

SSA 

13.8 

eoe 

.7608 

8RA  1.2213  6C3  .7635  FSP 

-15^ 

SCI  2449.6  SC2 

234.6 

TMA  11.42 

ELI 

1315.2  El2 

122.6 

alf 

18.01 

LAUN64 

DATE  DEC  20  1968 

FLICHT  TIIC 

136.00 

ARRIVAL 

DATE 

MAY 

5 1969 

HELIOCENTRIC  CONIC  DISTANCE  SSS.STS 


RL  147.18 

LAL 

.00 

UX 

88.18 

VL  27.414 

CAL  3.78  ATL  88.02  HCA  192.69 

SMA 

126.16 

ECC  .17887 

INC 

1.9839 

VJ 

30.271 

RP  108.45 

LAP 

.91 

IXP  2*0. Bi 

VP  97.399 

CAP  -«.43  4?P  91 .78 

TAL  162.13 

Tap 

314. T9 

RCA  103,59 

APO 

148.72 

V2 

34.942 

' 

RC  56.186 

Cl 

19.09  OP 

11.29 

TAL  57.93 

ZAP  28.32  ETS  340.91 

TAC  199.81 

ETE 

16.02 

TAC  123.62  ETC 

196.90 

CLP 

-26.16 

- 

PLANETOCENTRIC  CONIC 

_ 

C3  13.254 

VHL 

3.638 

OLA 

26.09  RAt  23.62  RAO  6967.9 

VEL  11.603 

PTN  2.03 

>NP 

9.008 

DPA  21.35 

RAP 

28.71 

ECC 

1.2178 

- 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

2 

40  23 

3118 

.73 

-27.06 

104.99 

246.87 

81.31 

3 

32  21 

2918. 7 

- 

27.98 

96.49 

I 

90.00 

23 

19  31 

37M.09 

-13. M 

147.27 

242.48 

64.87 

24 

22  17 

3165.9 

- 

16.77 

140.13 

1 

100.00 

4 

29  20 

2fBt.i9 

-29.39 

79.48 

247.20 

84.06 

9 

15  27 

2167.5 

- 

29.86 

70.71 

“ 

100.00 

0 

17  11 

3992.36 

-11.43 

133.47 

241 .43 

62.19 

1 

17  3 

2992.4 

- 

15.06 

126.97 

1 

liO.00 

6 

26  31 

2iOS^.63 

-34.18 

51.95 

247.90 

90.00 

7 

€ 32 

1800.8 

- 

33.81 

42.7] 

110.00 

0 

36  29 

3931 

•7f 

-7.26 

126.39 

238.93 

96.91 

I 

39  21 

2931.8 

- 

11.62 

120.00 

- 

DIFFERENTIAL  CORRECTIONS 

MIO-COURST  E^CUTICN  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

5 

TOC  -.6785 

TRA- 

1.1690 

TC3 

.8002  6AU  .1931 

SCT  2384.0  SCR  624.3  SC3  990.3 

ST  1233.1 

SR 

455.7 

SS 

1922.6 

ROC  -.2791 

RRA 

-.2126  RC3 

.3296  FAU  .07532 

RRT  , 

.9229  «F  -. 

.9581  Pfr  - 

.9948 

CRT  .9629  CRS 

.9828 

CST 

.9960 

FOE  2.0299 

FRA 

2.8123  FC3-4 

.7968 

69^  0249 

see  2464.4  R23 

.1723  P13 

.9990 

LSA  2006.9 

MSA 

128.4 

SSA 

13.3 

eoc  .7357 

8RA 

1.1882  0C3 

.8694 

F9P  -irtt 

SCI  2493.3  SC2  233.9  THA  13.7] 

ELI  1308.8 

EL2 

115.3 

ALF 

19.67 

- 

LAUNCH  DATE  DEC  20  1968  FLIGHT  TIME  138.00  ARRIVAL  DATE  MAY  7 J969 

HELIOCENTRIC  CONIC  DISTANCE  36e.464 

RL  14T*I8  LAL  .00  LOL  88.18  VL  2T.468  CAL  3.64  A7L  88.22  HCA  155.84  SMA  126.51  ECC  .17492  INC  1.7785  VI  30.271 

RP  108.49  LAP  .73  LOP  244 .03  VP  37.383  CAP  -5.89  A7P  91.62  TAL  162.37  TAP  318.21  RCA  104.38  APO  148.64  V2  34.929 

RC  58.D5rCL  13.95  CP  13.54  ?AL  58:^9  7AP  31.62  ETS  339.94  7AE  i55;i2  ETE  21.41  7AC  123.06  ETC  155.49  CLP  -28.93 

PLAICTOCENTRIC  CONIC 

C3  12.454  VfC  3.529  OLA  24,91  RAL  23.74  RAD  6567,5  VEL  11.569  PTH  2.02  VHP  4.760  DPA  23.43  RAP  28.22  ECC  1.2050 


LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 4 2 

3026.73 

-27.83 

^.37 

245.79 

84.55 

3 54  29 

2426.7 

-28.29 

89.74 

90.01 

22  96  49 

3831.79 

-11.56 

191.14 

240.94 

63,97 

24  0 41 

5231 .8 

-14.97 

144.12 

100.00 

4 47  52 

2692.00 

-29.75 

73.91 

245.96 

86.97 

5 32  43 

2092.0 

-29.86 

65.10 

100.00 

23  55  41 

3641,76 

-9.84 

136.28 

240.04 

61.63 

24  56  22 

3041.8 

-13.56 

129.46 

110.00 

6 38  57 

2344.41 

-34,10 

47,53 

245.97 

92.60 

7 18  2 

1744.4 

-33.36 

38.36 

110.00 

0 29  0 

3962.11 

-6.12 

127.99 

237.78 

56.30 

1 24  22 

2962.1 

-10.51 

121 .65 

differential  COR^CrrONS  MIO'COURSC  EICECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


toe 

-.6372 

TRA- 

-1.1275 

TC3  .8639  BAU 

.1630 

SCT  2348.5  SCR 

746.2 

SC3  651.0 

ST 

1198.8 

SR 

495.4 

SS 

1555.6 

ROE 

-.2921 

RRA 

-.2657  RC3  .4604  FAU 

.08007 

RRT  .9409  RRF 

-.9758 

RTF  -.9564 

CRT 

.9720 

CRS 

.9879 

CST 

.9965 

FOE 

2.0993 

FRA 

3.0454 

fC3-5.5662  BSP 

8311 

see  2464.1  R23 

-.1955 

R13  -.9627 

LSA 

2022.0 

MSA 

118.4 

SSA 

12.9 

60€ 

.7010 

BRA 

1.1584 

BC3  .9790  FSP 

-1975 

502  2452.2  SC2 

242.2 

THA  16.81 

ELI 

1292.6 

EL2 

108.0 

alf 

22.04 

LAUNCH 

DATE  DEC  20  1968 

FLIGHT  TIME 

140.00 

ARRIVAL 

DATE 

MAY 

9 1969 

HELIOCENTRIC  CONIC  DISTANCE  369.031 

RL  147.18  LAL  .00  L<X  88.18  VL  27.516  CAL  3,51  A7L  88.48  HCA  159.03  SMA  126.83  ECC  .17137  INC  1.5156  Vi  30.271 

RP  108.53  LAP  .54  LOP  247.21  VP  37.407  CAP  -5.36  ATP  91.42  7AL  162.59  TAP  321.61  RCA  105.10  APO  148.57  V2  34.917 

RC  59.985  CL  12.25  CP  16.07  TAL  58.16  TAP  35.32  ETS  338.64  TA£  154.23  ETE  27.98  TAC  121 .98  ETC  153.86  CLP  -31.88 

PLANETOCENTRIC  CONIC 

C3  11.721  VHL  3.424  OLA  23.21  RAL  24.10  RAO  6567.4  VEL  11,537  PTH  2.01  VHP  4.544  DPA  26.03  RAP  27.24  ECC  J.I929 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 

32  32 

2919.61 

'28.28 

90.57 

244.69 

88.43 

4 21 

12 

2319.6 

-28.20 

81  .90 

90.00 

22 

31  12 

3923.33 

-9.08 

255.85 

239.57 

63.06 

23  36 

26 

3313.3 

-12.62 

148.96 

100.00 

5 

n 48 

2599.58 

-29.89 

67.04 

244.71 

90.58 

5 55 

7 

1999.6 

-29.49 

58.26 

100.00 

25 

34  38 

3708.59 

-7.66 

240.04 

238.81 

61.02 

24  36 

27 

3108.6 

-11.47 

133.32 

110.00 

6 

56  17 

2272.67 

-33.73 

41.96 

244.45 

95.88 

7 34 

10 

1672.7 

-32.55 

32.92 

110.00 

0 

10  34 

3608.27 

-4.37 

2 30.42 

236.79 

56.06 

1 10 

42 

3008.3 

-8.80 

124.13 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.5861 

TRA* 

-1.0847 

TC3  .9143  640  .1749 

SCT  22^.4  SCR 

915.2  SC3 

712.4 

ST  J146.1 

SR 

550.0 

SS 

1563.5 

ROE  -.3096 

RRA 

-.3373 

PC3  .6400  FAU  .00680 

RRT 

.9511  RRF 

-.9877  RTF  - 

-.9574 

CRT  .9797 

CRS 

.9918 

CST 

.9972 

FDE  2.1209 

FRA 

3.2988 

FC3-6.4169  eSP  0357 

see  2468.4  R23 

-.2098  RI3  - 

.9669 

LSA  2012.3 

MSA 

106.2 

SSA 

12.8 

BOE  .6629 

BRA 

1.1359  SC3  1.1161 

FSP  -2176 

SCI 

2454.2  SC2 

263.9  THA 

21.05 

ELI  1267.4 

EL2 

99.7 

ALF 

25.35 

656 


nil  III  mi 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


RAC  24 ,B2 
JNJ  UT 
'2BA5 
-5.BI 
-29.50 
-4.63 
-32.B5 
-1.T5 

eAU  .1961 
FAU  .09425 
BSP  6763 
FSP  -2421 


VL  27.596  CAL 
VP  37.446  CAP 
7AL  56.06  7AP 


LAUNCH  OATC  OCC  20  1966 
heliocentric  CONIC 

RL  147,16  UAL  .00  LOL  66.16  VL  27.559  OAL 

RP  106.57  LAP  .36  LOP  250.39  VP  37.426  CAP 

RC  61,961  CL  9.69  CP  19.73  2AL  56.15  7AP 

planetocentric  CONIC 
C3  11.034  VHL  3.322  OLA  20.71 

LNCH  A7NTH  LNCH  TINE  L-I  TIME 
90.00  4 7 57  2790.05 

90.00  22  1 31  4017.62 

100.00  5 43  0 2483.55 

100.00  23  9 9 3799.55 

110.00  7 20  21  2176.95 

110.00  23  46  17  3676.92 

OlFFERtNTIAL  CORRECTIONS 

TOE  -.5106  TRA-1.0262  TC3  .9925 

ROE  -.3255  RRA  -.4340  RC3  .9047 

FOE  2.0206  FRA  3.5306  FC3-7.3950 

B0€  .6055  6RA  1.1161  BC3  1.3430 

LAUNCH  DATE  DEC  20  1966 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  66.16 

RP  106.60  LAP  .17  LOP  253.57 

RC  64.032  CL  5.69  OP  24,79 

Planetocentric  conic 

C3  10.417  VHL  3.226  OLA  16.69  R>U.  26.09 
LNCH  A7NTH  LNCH  TIKE  L-I  TI«  INJ  LAT 
90.00  4 53  56  2625.03  -26.95 

90.00  21  25  39  4159,40  -1.27 

100.00  6 24  56  2331.65  -26.07 

100.00  22  37  21  3926.02  -.26 

110.00  7 54  26  2051.62  -30.94 

110.00  23  24  21  3760.61  2.22 

DIFFERENTIAL  CORRECTIONS 
TOE  -.4759  TRA-1.0242  TC3  .6346  BAU  ,2046 

ROE  -.3546  RRA  -.5971  RC3  1 .2066  FAU  .09379 

FOE  1.6694  FRA  3.6644  FC3-7.7947  BSP  7946 

BOE  .5935  BRA  1.1656  BC3  1.4669  FSP  -2360 


.LAUNCH  DATE  DEC  20  1966 
HELIOCENTPIC  CONIC 

ffL  147.16  LAL  .00  LOL  66.16  VL  27.632  CAL 

RP  106.64  LAP  -.02  LOP  256.74  VP  37.461  CAP 

RC  66.131  CL  -.90  CP  32.04  7AL  56.17  ZAP 

PLANETOCENTRIC  CONIC 

C3  9.974  VHL  3.156  OlA  10.64  RAL  26.25 

LNCH  A7MTH  LNCH  TIME  L-1  TIME  INJ  LAT 
90.00  5 5 7 59  2396.06  -23.56 

90.00  20  36  50  4366.97  5.47 

100.00  7 24  37  2116.60  -24.46 

100.00  21  54  53  4123.66  6.31 

110.00  6 44  54  1667.37  -26.92 

110.00  22  51  5 3947.65  6.53 

DIFFERENTIAL  CORRECTIONS 
TDE  -.3739  TRA  -.9665  TC3  .6403  BAU  .2543 

ROC  -.3377  RRA  -.6229  RC3  1.7122  FAU  .09352 

FOE  1.3662  FRA  3.9434  FC3-6.1170  BSP  6657 

BOE  .5036  BRA  1.2694  BC3  1.9073  FSP  -2420 


FlICHT  TIME  142.00 
DISTANCE  375.575 

3.39  AZL  66.64  MCA  162.21  SNA  127.12 
-4.65  A7P  91.11  TAL  162.60  TAP  325.01 
39.56  ETS  336.96  7AE  152.77  ETE  35.96 


RAD  6567.4 
IHJ  LONG 
61.10 
161.79 
56.44 
145.10 
54.79 
134.01 


VEL  11.507  PTH  2.00  VHP  4.370 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


243.55 

236.50 

243.44 

237.65 

242.92 

236.06 


93,17 

62.24 

95.09 

60.44 

100.03 

55.66 


4 54  27 

23  6 29 

6 24  23 

24  12  26 

7 56  40 
24  49  33 


MID-COURSE  EKECUTJON  ACCURACV 
set  2192.2  SCR  1147.6  SC3  766.4 
RRT  .9575  RRF  -.9942  RTF  -.9594 
see  2474.4  R23  -.2029  R13  -.9737 
SGI  2456.6  SC2  296,2  THA  27.04 

FLICHT  TIME  344,00 

DISTANCE  362.103 

3.29  AZL  69.33  MCA  165.39  SKA  127.36 
-4.35  AZP  90.64  TAL  162.99  TAP  326.37 
44.56  ETS  334.62  ZAC  150,10  FTE  46.26 


RAO  6567.4  VEL  11.461  PTH  2.00  VHP  4.267 
INJ  LONG  INJ  RT  ASC  INJ  AZKTH  INJ  TIME 
69.16  242. A6  99.02  5 37  43 

169.72  236.03  6l .7j  22  34  56 

47,36  242.27  100.73  7 3 46 

152.16  237.46  €0.11  Z3  42  49 

25.39  241.50  105.31  62636 

139.43  235.92  55.66  24  27  21 


ARRIVAL  DATE  MAT  11  1969 


ECC  .16620  INC  1.1639  Vl  50.27J 
RCA  105.74  APO  146.91  V2  34.906 
ZAC  120.21  ETC  151.96  CLP  -35.02 

OPA  29.36  RAP  25.56  ECC  1.1616 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2190.1  -27.42  72.51 

3417.6  -9.46  155.03 

1663.6  -26.46  49.76 

3199.6  -6.53  136.46 

1979.0  -31.12  Z5.99 

3076.9  -6.22  127.77 

ORBIT  DETERMINATION  ACCURACV 
ST  1046.6  SR  610.9  SS  1509.6 

CRT  .9656  CRS  .9943  CST  .9979 

LSA  1934.7  MSA  91.6  SSA  12.9 

ELI  1210.3  £l2  89.4  ALF  30.05 

ARRIVAL  DATE  MAT  13  1969 


ECC  .16541  INC  .6656  Vl  30.27) 
RCA  106.31  APO  146.45  V2  34.694 
ZAC  117.44  ETC  149.75  CLP  -36.32 

DPA  33.90  RAP  22.91  ECC  1.1714 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


MID-COURSE  E«CUTION  ACCURACV 
SCT  2146.3  SCR  1494.1  SC3  610.3 
RRT  .9526  RRF  -.9976  RTF  -.9514 
sea  2616.7  R23  -.2045  R13  -.9764 
SCI  2569.4  SC2  377.2  THA  34,36 

Flight  time  ue.oo 
DISTANCE  366.602 

3.20  AZL  90.10  HCA  166.56  5MA  127.61 

-3.66  AZP  69.90  TAL  163.15  TAP  331.72 

50.76  ETS  332.19  ZAC  145.15  HE  55.33 

RAO  6567.4  VEL  11.461  PTH  1.99  VHP  4.295 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  iNJ  TIME 


2025.0 
3559.4 

1731.6 

3326.0 

1451.6 

3160.6 


-25.43 

-5.04 

-26.30 

-4.26 

-26.53 

-2.27 


60.65 

163.07 

39.03 

145.63 

16.96 

133.23 


ORBIT  DETERMINATION  ACCURACV 


ST 

1019.3  SR 

712.2 

SS 

1470.0 

CRT 

.9941  CRS 

.9964 

CST 

.9995 

LSA 

1924.2  MSA 

64.3 

SSA 

17.0 

ELI 

1241.9  EL2 

63.7 

alf 

34.69 

arrival 

CATE 

MA^ 

15  1969 

ECC 

.16294  INC 

.0972 

Vl 

30.271 

RCA 

106.62  APO 

146.40 

V2 

34.663 

ZAC 

113.17  ETC 

147.26 

clp 

'41 .74 

OPA 

40.24  RAP 

16.49 

ECC 

1.1642 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

53.45 

161.43 

32.59 

162.93 

12.54 

146.22 


241.65 
236.69 
241 ,54 
236.42 
240.57 
237.07 


106.16 

62.17 

107.71 

60.72 

111.91 

56,77 


6 37  57 
21  51  39 

7 59  56 
23  3 36 

9 16  2 
23  56  53 


1796.1 

3769.0 

1516.6 

3523.7 
1267.4 


-21.11 

1.70 

-21.63 

2.36 

-23.70 


45.63 
174.76 
24  .60 
156.37 
4.65 


LAUNCH  DATE  DEC  20  1966 
HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  66.16  VL  27.661  CAL 

RP  106.67  UP  -.21  LOP  259.91  VP  37.473  CAP 

RC  66.274  CL  -12.62  CP  42.79  ZAL  59.31  ZAP 

planetocentric  conic 

C3  10.226  VML  3.196  DLA  -.46  RAL  32.05 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  UT 
90.00  7 37  56  2052.37  -15.33 

90.00  19  29  13  4724.62  16.11 

100.00  6 59  4 1790.67  -16.15 

100.00  205046  4461.56  16.93 

110.00  10  6 49  1576.57  -16.32 

110.00  21  59  30  4246.42  19.11 

differential  corrections 
TOE  -.2767  TRA  -.9309  TC3  . 7066  BAU  .3203 
ROE  -.2334  RRA-1.2060  RC3  2.2336  FAU  .06046 
FOE  .6169  fra  3.7290  FC3-6.6131  6SP  10032 

BOE  .3635  BRA  1.5235  BC3  2.3429  FSP  -2132 


MID-COURSE  EXECUTION  ACCURACV 
SCT  1961.1  SCR  1962.6  SC3  799.4 
RRT  .9515  RRF  -.9991  RTF  -.9501 
see  2766.6  R23  -.1566  R13  -.9664 
SCI  2754.7  SC2  434.5  THA  44.72 

FLICHT  TI^C  146.00 

DISTANCE  395.076 

3.J3  AZL  91.45  HCA  171.73  SNA  127.61 
-3,39  AZP  66.57  TAL  163.29  TAP  335.02 
56.74  ETS  529.16  ZAE  136.31  ETE  64.77 


RAO  6567,4  VEL  11.472  PTH  1.99  VHP  4.629 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


31.46 

202.13 

n.63 

162.39 

354.55 

164.90 


243.46 
243.61 
243.09 
243.23 
241.90 
242 .oe 


114.10 

66.39 

115.50 

64.99 

119.37 

61.11 


6 12  S 
20  47  56 
9 26  55 

22  5 6 
10  33  6 

23  10  17 


MIO-COURSE  ElCECUTION  ACCURACV 
SCT  1796,9  SCR  2624.0  SC3  695.6 
KRT  .9447  RRF  -.9997  RTF  -.9434 
see  3161.4  R23  -.1077  R13  -.9939 
SCI  3143.0  SC2  492.7  THA  56.13 


3347.6 

4.10 

141 .94 

ORBIT  determination  ACCURACV 

ST 

664.2 

SR 

764.2 

SS 

1237.2 

CRT 

.9993 

CRS 

.9972 

CST 

.9905 

LSA 

1690.7 

MSA 

53.7 

SSA 

17.3 

Eli 

1153.5 

EL2 

21  .3 

alf 

41  .46 

ARRIVAL 

CATE 

MAV 

17  1969 

ECC 

.16060 

INC 

1 .4477 

VI 

30.271 

RCA 

107.26 

APO 

146.37 

V2 

34.673 

ZAC 

106.60 

ETC 

144.63 

CLP 

-45 .01 

1 OPA 

49.39 

RAP 

10.50 

ECC 

1 .1663 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1452.4 

' 

11.95 

24.42 

4124.6 

12.76 

195.03 

1190.7 

' 

12.56 

4.65 

3661.6 

13.42 

175.36 

976.6 

- 

14.27 

347.77 

3646.4 

15.11 

156.06 

ORBIT  determination  ACCURACV 

ST 

707.1 

SR 

772.6 

SS 

917.1 

CRT 

.9771 

CRS 

.9976 

CST 

.9603 

LSA 

1362.9 

MSA 

159.4 

SSA 

4.7 

ELI 

1041.3 

El2 

111.6 

alf 

47.60 

657 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  DEC  20  1968  FLIGHT  TIME  150.00  ARRIVAL  DATE  MAV  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  401 .516 

RL  147.18  LAL  .00  LOt  88.18  VL  27.687  CAL  3.07  A7L  94.45  HCA  174.89  SNA  127.99  ECC  .15898  INC  4.4459  VI  30.271 

RP  108.70  LAP  -.40  LOP  263.09  VP  37.482  CAP  -2.94  A2P  85.57  TAL  163.38  TAP  338.27  RCA  107.64  APO  148.34  V2  34.862 

RC  70.456  CL  -34.26  CP  58.97  2AL  65.06  ZAP  69.29  ETS  325.82  7AE  121.32  ETE  71.55  7AC  96.74  ETC  142.19  CLP  -46.70 

PLANETOCENTRIC  CONIC 


C3  14.500 

VHL 

3.808 

OLA  -20.96  RAL  39.17 

RAD  6567.6 

VCL  n.657 

PTh  2.05 

VHP 

5. 

.929 

OPA  62.10 

RAP  352.31 

ECC  1.2386 

lnch  atmth 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

11 

3 44 

1421 .22 

4.30 

355.50 

256.47 

118.02 

1] 

27 

26 

821.2 

8.01 

348.79 

90.00 

17 

0 14 

5503.46 

28.31 

255.12 

262.51 

89.36 

18 

31 

57 

4903.5 

27,92 

246.48 

100.00 

12 

11  2 

1204 .06 

2.99 

338.82 

255.75 

119.76 

12 

3J 

6 

604.1 

6.93 

332.24 

100.00 

18 

35  37 

5195.85 

29.80 

232.45 

262.47 

87.55 

20 

2 

13 

4595.8 

T9. 14 

223.70 

110.00 

12 

49  32 

1083.37 

-.18 

327,69 

253.77 

124.18 

13 

7 

35 

483.4 

4.31 

321  .48 

110.00 

20 

13  36 

4889.30 

33.52 

2C^.0O 

262.10 

82.89 

21 

35 

6 

4289.3 

32.18 

199.83 

OIFFERENTIAL  corrections  MIO-COUPSE  EXECUTION  ACCURACr  ORBIT  DETERMINATION  ACCURACY 

TOC  -.2188  TRA  -.9578  TC3  .3985  BAU  .3936  SC T 1607;O  SCR  3449.5  SC3  444.9  ST  568.2  SR  949.4  SS  731.6 

ROC  .1309  RRA- 1.91 90  RC3  1.9909  FAU  .04889  RRT  .9322  RRF  -.9999  RTF  -.9330  CRT  .6768  CRS  .9998  CST  .6639 

FOC  -.2130  FRA  2,8757  FC3-2.9189  8SP  11970  SCB  3805.5  R23  -.0604  R15  -.9981  LSA  1265.1  MSA  398.7  SSA  .9 

BOC  .2549  BRA  2,1448  8C3  2.0304  FSP  -1395  SCI  3768.1  SC2  532.4  TMA  66,02  ELI  1038.2  El2  382.5  ALF  64.20 

UUNCH  DATE  DEC  20  1968  FlICHT  TIlC  152.00  ARRIVAL  OATE  MAT  21  1969 


HELIOCENTRIC  CONIC  DISTANCE  407.870 


RL  147.18 

LAL 

.00 

LOL  88.18 

VL  27.709 

GAL  3.04 

ATL  106.81 

HCA  177.99 

SMA  128.14 

ECC  .15753 

INC16.8080  Vi  90.271 

RP  108.73 

LAP 

-.58 

LOP  266.25 

VP  37.490 

CAP  -2.51 

ATP  73.20 

TAl  163.38 

tap  341.97 

RCA  107.95 

APO 

148.33  V2  34.853 

I 

RC  72.672 

CL 

-62,85 

CP  81 .91 

TAL  79.81 

TAP  82.02  ETS  302,71 

TAE  96.22 

ETE  53.76 

TAC  83.78 

ETC 

121.51  CLP  -9.75 

PLANETOCENTRIC  CONIC 

= 

C3  80.875 

VHL 

8.993 

OLA  -48.70  RAL  49.79  RAO  6969.6 

VEL  14.221 

PTH  2.59 

WP  15,028 

OPA  72.89  RAP 

287.77  ECC  2.33i0 

lnch  atmth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT  INJ  2 LONG 

48.56 

10 

37  57 

1983.04 

16.12 

48.21 

305.06 

136.61 

11  11  0 

1383.0 

21  .85 

42.72 

131.44 

18 

50  43 

5776^.95 

16.14 

2^.84 

305.08 

136.61 

20  27  0 

5176.9 

21.86 

263.35 

1 

48.56 

10 

37  57 

1983.04 

16.12 

48.21 

305.06 

136.6] 

11  11  0 

1383.0 

21  .85 

42.72 

_ 

131.44 

18 

50  43 

5776.95 

16.14 

268.84 

309.08 

136.6] 

20  27  0 

5176.9 

21 .86 

263.35 

48.56 

10 

37  57 

1983.04 

16.12 

48.21 

305.06 

136.6] 

11  11  0 

1383.0 

21 .85 

42.72 

- 

131.44 

28 

50  43 

5776.95 

16.14 

268.84 

305.08 

136.61 

20  27  0 

5176.9 

21 .86 

263.35 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.0206  TRA-2.8283  TC3  .0201  BAU  .1453  SCT  2730.7  SCR  3466.8  SC3  138.5  ST  819,2  SR  1316.6  SS  607.5 

ROC  1.3336  RRA-3. 4727  RC3  .1328  FAU  ,00343  RRT  .9667  RRF  -.9959  RTF  -.9858  CRT  .7535  CRS  .9792  CST  .87j  i 

FOC  -.4041  FRA  1.6378  FC3  -.0367  0SP  12835  SCO  4413.1  R23  -.0079  R15  -,9999  LSA  1594.4  MSA  481,4  SSA  .5 

BOC  1.3337  BRA  4.4788  BC3  .1343  FSP  -415  SGI  4378.3  SC2  553,4  THA  52.00  ELI  1474.2  EL2  481.1  ALF  61  .58 


LAUNCH  DATE  DEC  20  1968  FLIGHT  TIME  154.00  ARRIVAL  DATE  MAV  23  1969 


heliocentric  CONIC  DISTANCE  414.629 


RL  147. J0 

LAL 

.00 

LOL 

88.18 

VL  27,728 

gal  2.94 

ATL  58.34 

HCA 

181.46 

SMA 

128.27 

ECC  .15589 

INC31 .6556 

VJ 

30.271 

- 

RP  i08.76 

LAP 

-.77 

LOP 

269.42 

VP  37.495 

GAP  -1 .98 

ATP  121.65 

TAL 

163.73 

TAP 

349 

1.19 

RCA  108.27 

APO 

148.26 

V2 

34 .844 

= 

RC  74.919 

CL 

64.68 

CP 

-82.43 

TAL  84.49 

tap  85.35 

ETS  149.94 

TAE 

84.24 

Etc 

39.52 

TAC  108.35 

ETC 

335.60 

CLP 

51  ,98 

PLANETOCENTRIC  CONIC 

C3  258.522 

VHL 

16.079 

OLA 

59.57 

RAL  325.93  RAG  €571.5 

VEL  19.489 

PTH 

3.11 

VHP 

17. 

947 

OPA  -59.68 

RAP 

108.46 

ECC 

5.2546 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ 

ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

35.12 

16 

22  30 

4923.66 

-6.27 

236.73 

232.25 

30.63 

17 

44 

34 

4323.7 

- 

13.13 

232.98 

- 

144.88 

1 

57  9 

3260.35 

-6.26 

100.59 

232.23 

30.63 

2 

51 

30 

2660.3 

- 

13.12 

96.83 

35.12 

16 

22  30 

4923.66 

-6.27 

236.73 

T32.25 

30.63 

17 

44 

34 

4323.7 

- 

13-13 

232.98 

144.88 

1 

57  9 

3260.35 

-6.26 

100.59 

232.23 

30.63 

2 

51 

30 

2660.3 

- 

13.12 

96.83 

— 

35.12 

16 

22  30 

4925.66 

-6.27 

236.73 

232.25 

30.63 

17 

44 

34 

4323.7 

- 

13.13 

232.98 

144.88 

1 

57  9 

3260.39 

-6.26 

100.59 

232.23 

30.63 

2 

51 

30 

2660.3 

- 

13.12 

96.83 

- 

OIFFERENTIAL  CORRECTIONS 

NIO-COURSe  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACO^ACr 

TDE-6.5686 

TRA 

1.5756 

TC3 

-.1629  BAU  .8183 

SCT  2642.4  SCR  3691.4 

SC3 

101.0 

ST  2364.3 

SR 

3643.2 

SS 

1746.4 

RO-10.2216 

RRA 

.3304 

RC3 

-.1718 

FAU- .01836 

RRT  , 

.9302  RRF 

.9874 

RTF  - 

.9765 

CRT  .9926 

CRS 

.9988 

CST 

.9973 

FOE  3,1531 

FRA 

-.3630 

FC3 

.0615 

BSP  9766 

see  4539.7  R23  . 

.0342 

R13  - 

.9994 

LSA  4674.7 

MSA 

242.7 

SSA 

.5 

BDE12.1502 

BRA 

1.6098 

BC3 

.2368 

FSP  -230 

SCI  4468.4  SC2  801.5 

THA  ' 

55.06 

ELI  4336.3 

EL2 

241 ,8 

ALF 

57.10 

LAUNCH  DATE  DEC  20  1968  FLIGHT  TI>C  156.00  ARRIVAL  DATE  MAV  25  1969 

heliocentric  CONIC  DISTANCE  420.888 

RL  147.18  LAL  .00  LOL  88.18  VL  27.743  GAL  2,94  A7L  77.86  HCA  184.51  SMA  128.37  ECC  .15503  INC12.1423  VI  30.271 

RP  108.78  LAP  -.95  LOP  272.59  VP  37.496  CAP  -1.59  ATP  102.10  TAL  163.60  TAP  348.11  RCA  108.47  APO  148.27  V2  34.835 

RC  77.194  CL  58.72  CP  -66.53  TAL  76.89  TAP  79.11  ETS  32.91  TAE  111.60  ETE  287.78  TAC  116.73  ETC  214.58  CLP  -61.68 

PLANETOCENTRIC  CONIC 


C3  46.493 

VHL 

6.819 

OLA  60.27  RAL  342.93 

RAO  6568, 

.7  VEL  12.956 

PTH 

2.36 

VHP  6. 

.284 

OPA  -50.25 

RAP 

63.19 

ECC 

1 .7652 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ 

ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

34.28 

17 

28  10 

4581 .84 

-26.41 

225.92 

236.46 

33,62 

18  44 

32 

3981  .8 

-32.98 

221  .06 

145.72 

3 

7 4 

2910,69 

-26,40 

88.75 

236.44 

33.62 

3 55 

34 

2310.7 

'32.97 

83.90 

34.28 

17 

28  10 

4581 .84 

-26.41 

225.92 

236.46 

33.62 

18  44 

32 

3981  .8 

•32.98 

221 .06 

145.72 

3 

7 4 

2910.69 

-26.40 

88.75 

236,44 

33.62 

3 55 

34 

2310.7 

-32.97 

83.90 

34.28 

17 

28  ID 

4581 .84 

-26. 4J 

225.92 

236.46 

33.62 

18  44 

32 

3981 .8 

32.98 

221 .06 

145.72 

3 

7 4 

2910.69 

-26.40 

88.75 

236,44 

33.62 

3 55 

34 

2310.7 

- 

32.97 

83.90 

OIFFERENTIAL  CORRECTIONS 

MID- 

-COURSE  EXECUTION 

ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TDE-1.1568 

tra 

-.3528 

TC3  .0473 

BAU  .3155 

SCT 

1143.0  SCR  4121.2 

SC3 

397.5 

ST  988.5 

SR 

4063.2 

SS 

2454.7 

ROC  4.8354 

RRA 

-.0067 

RC3  -.5054 

FAU  .03285 

RRT 

-.8465  RRF 

.9990 

RTF  - 

.8662 

CRT  -.9832 

CRS 

-.9999 

CST 

.9855 

FOE  5.3804 

FRA 

.1051 

FC3  -.6116 

BSP  13855 

SOB  4276.8  R23 

.0051 

R13 

.9998 

LSA  4845.8 

MSA 

175.3 

SSA 

1 .5 

BOE  4.9719 

BRA 

.3529  BC3  .5076 

FSP  -1343 

SCI 

4235.6  SC2  1 

592.2 

THA  103.48 

ELI  4178.0  EL2 

175.2 

ALF 

103,48 

658 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968^69 


LAUNCH  CATE  DEC  ZO  J968 

heliocentric  conic 

RL  J47.18  LAL  .00  LOL  88.18 

RP  108.81  LAP  -1.13  LOP  Z75.75 

RC  79,493  &L  51.55  CP  -51 .88 

planetocentrk  conic 
C3  Z7.Z60  VHL  5.ZZJ  OlA  56.02 
LNCH  A7MTH  LNCH  TIME  L-I  TIHE 
39.41  18  26  46  44Z1 .28 

140.59  3 38  43  2802.55 

39.41  18  26  46  4421  .28 

140.59  3 38  43  2802.55 

39.41  18  26  46  4421 .28 

140.59  3 38  43  2802.55 

OIFFERCNTIAL  CORRECTIONS 
TOE  -.1385  TRA  -.3376  TC3  -.0712 

ROE  3.1881  «RA  .4|9l  RC3  -.9425 

FOE  7.7051  FRA  1.1613  FC3-2.4771 

0OE  3.1911  BRA  .5351  BC3  .9452 

LAUNCH  DATE  OEC  20  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  LOL  88.18 

RP  108.83  LAP  -1.30  LOP  278.92 

RC  81.813  CL  46.78  CP  -42.09 

Plane TocENTRic  conic 


VL  27.755  CAL 
VP  37.500  CAP 
7AL  72.78  ZAP 


RAL  354.24 
INJ  LAT 

-32.18 

-32.17 

-32.18 

-32.17 

-32.18 

-32.17 

6AU  .3445 
FAU  .07800 
BSP  1 1 784 
FSP  -2536 


VL  27.765  CAL 
VP  37.900  GAP 
7AL  70.35  ZAP 


Flight  time  158,00 
DISTANCE  427.238 

2.94  A7L  81.52  HCA  187.66  SNA  128.46 
-1,17  A7P  98.41  TAL  163.53  TAP  351,19 
77.90  ETS  19.55  7AE  126.81  ETE  278.28 


arrival  cate  mat  27  1969 


ECC  .15429  INC  8.4824  VI  30.271 
RCA  108.64  APO  148.28  V2  34.827 
7AC  119.65  ETC  199-20  CLP  -70.15 


RAO  6568. 

1 VEL  12.192 

PTH  2.19 

VHP  4. 

324 

OPA  -39.48 

RAP  48.60 

ECC  1 .4486 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

214.59 

239.16 

41.33 

19  40 

27 

3821 .3 

-38.02 

208 .31 

83.96 

239.14 

41,32 

4 25 

26 

2202.6 

-38.00 

77. 68 

214.59 

239.16 

41.33 

19  40 

27 

3821 .3 

-38.02 

208 . 3 1 

83.96 

239.14 

41.32 

4 25 

26 

2202.6 

-38.00 

77 .68 

214.^9 

239.16 

41.33 

19  40 

27 

3821 .3 

-38.02 

208.31 

83.96 

239.14 

41.32 

4 25 

26 

2202.6 

-38.00 

77 . 68 

mid-course  EXECUTION  ACCURACY 

ORBIT  OETERHINATICN  ACCURACY 

SCT 

684.2  SCR  3724.6  S63 

789.0 

ST  250.4 

SR  3507.2 

SS  3169.1 

RRT 

-.3920  RRF 

.9993  RTF  - 

.4169 

CRT  -.6611 

CRS  -.9999 

CST  .6693 

see 

3786.9  R23 

.0149  R13 

.9995 

LSA  4729.8 

MSA  188.7 

SSA  2.2 

sei 

3734.5  SC2 

627.8  THA 

94.24 

ELI  3511.1 

El2  187.6 

AlF  92.71 

flight  time  160.00 
DISTANCE  433.583 

2.94  AZL  83.05  HCA  190.82  SMA  128.52 
-.77  ATP  96.83  TAL  163,43  TAP  354.25 
79,97  ETS  12.02  ZA£  136.93  £T£  271.49 


arrival  date  may  29  1969 


ECC  .15377  INC  6.9513  VI  30.271 
RCA  108.76  APO  148.29  V2  34 .820 
7AC  119.52  ETC  190.35  ClP  -76.42 


RAL 


.10 


RAO  6567.9  V£l  11.941  PTH  2.12  VHP  3.603  OPA  -31.97  RAP  40.42  ECC  1 .3490 


43.58  29  2 7 

136.42  3 50  7 

43.58  19  2 7 

136.42  3 50  7 

43.58  19  2 7 

136.42  3 50  7 

differential  CORRECTIONS 
TOE  .2709  TRA  -.2431  TC3  -.2726 
ROE  2.3323  RRA  .5110  RC3-1.1205 
FOE  9.0401  FRA  2.2027  FC3-4.7517 
BCE  2.3480  BRA  .5659  BC3  1.1532 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4354.00 

-33.61 

206.54 

239.61 

2766.77 

-33.60 

81. 7D 

239.59 

4334.00 

-33.61 

206.54 

239.61 

2766.77 

-33.60 

81. 7D 

239.59 

4334 .00 

-33.61 

206.54 

239.61 

2766.77 

-33.60 

81.70 

239.59 

INJ  AWTM 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

46.78 

20  14  21 

3734.0 

-38.87 

199.48 

46.78 

4 36  14 

2166.8 

-38.86 

74  .64 

46.78 

20  14  21 

3734.0 

-38.87 

199.48 

46.78 

4 36  14 

2166.8 

-38.86 

7i.64 

46.78 

20  14  21 

3734.0 

-38.87 

199.48 

46.78 

4 36  14 

2166.8 

-38.86 

74 .64 

8AU  .3269  SCT  651.9  SG<?  3253.3  SC3  U13.4 

FAU  .11638  RRT  .3372  rt«F  .9992  »TF  .3142 

09P  10285  see  5318.0  R23  .0372  R13  .9988 

FSP  -3597  SCI  3261.0  SC2  612.3  THA  85.99 


ORBIT  DETERMINATION  ACCURACY 
ST  368.8  SR  2919.1  SS  3527,5 

CRT  .8651  CRS  -.9999  CST  -.8591 

L5A  4589.6  MSA  188.7  SSA  2.8 

ELI  2936.6  El2  183.9  AlF  63.74 


LAUNCH  DATE  OEC  20  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  LOL  88.18 

RP  108.85  LAP  -1.47  LOP  282.08 

RC  84.153  CL  43.47  CP  -35.18 

PLANETOCENTRK  CONIC 


VL  27.771  CAL 
VP  37,499  CAP 
7AL  68.71  ZAP 


46.71  19  26 

133.29  3 54 

46.71  19  26 

133.29  3 54 

46.71  19  26 

133.29  3 54 

DIFFERENTIAL  CORRECTIONS 
TOE  .5613  TRA  -.1291  TC3  -.5295 
ROE  1 .8248  RRA  .5230  RC3-1  .1386 
FOE  9.7280  FRA  3.0978  FC3-6.7521 
60E  1.9092  BRA  .5387  6C3  1.2557 

LAUNCH  CATE  OEC  20  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  .00  LOL  88,18 
RP  108.87  LAP  -1.64  LOP  285.24 
RC  86.508  CL  41.03  CP  -30.04 
planetocentrk  ccnic 
C3  16.616  VHL  4.101  OLA  48.29 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

49.10  19  43  53  4238.18 

130.90  3 56  44  2753.46 

49.10  19  43  53  4238.18 

130.90  3 56  44  2753.46 

49.10  19  43  53  4238.18 

130.90  3 56  44  2753.46 

DIFFERENTIAL  CORRECTIONS 
TOE  .8068  TRA  -.0042  TC3  -.8187 
ROE  1.4810  RRA  .4995  RC3-I .0890 
FOE  9.9565  FRA  3.7816  FC3-8.3505 
60E  1.6865  BRA  .4995  BC3  1.3624 


OLA  50.15 

RAL  3.67 

RAO  6567.7 

VEL  11,822 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4277.91 

-33.81 

200.87 

239.69 

2755.22 

-33.80 

80.70 

239.68 

4277.91 

-33.81 

200.87 

239.69 

2755.22 

-33.80 

80.70 

239.68 

4277,91 

-33.81 

200.87 

239.69 

2755.22 

-33.80 

80.70 

239.68 

flight  time  162.00 
DISTANCE  439.911 

2.96  AZL  83.89  HCA  193.98  SMA  128.57 

-.36  AZP  95.93  TAL  163.29  TAP  357.27 

83.77  ETS  6.78  ZAE  143.74  ETE  263.50 

PTH  2.09  VHP  3.257 

INJ  AZMTH  INJ  TIME 


50.46 

50.46 

50.46 

50.46 

50.46 

50.46 


20  37  20 
4 40  35 
20  37  20 
4 40  35 
20  37  20 
4 40  35 


BAU  .3087 
FAU  .14342 
BSP  9004 
FSP  -4341 


VL  27.776  CAL 
VP  37.497  CAP 
ZAL  67.46  ZAP 


RAL  6.16 
INJ  LAT 
-33.62 
-33.60 
-33.62 
-33.60 
-33.62 
-33,60 

BAU  .3063 
FAU  .16220 
BSP  8269 
FSP  -4879 


SCT  917.2  SCR  2843.8  SC3  1350.2 

RRT  .7585  RRF  .9989  RTF  .7423 

see  2988.1  R23  .0739  R13  .9964 

SCI  2931.3  SC2  579.8  THA  75.68 

flight  time  164.00 


ARRIVAL  CATE  MAY  31  1969 


ECC  .15348  INC  6.1068  VI  30.271 
RCA  108.84  APO  148.30  V2  34.813 
ZAC  117.92  ETC  184.27  CLP  -82.37 

OPA  -26.84  RAP  34.54  ECC  1 . 3026 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3677.9  -38.66  193.39 

2155.2  -38.65  73.22 

3677.9  -38.66  193.39 

2155.2  -38.65  73.22 

3677.9  -38.66  193.39 

2155.2  -38.65  73.22 

ORBIT  determination  ACCURACY 
ST  754.5  SR  2460.2  SS  3698.1 

CRT  .9712  CRS  -.9999  CST  -.9676 

LSA  4501.4  MSA  187.2  SSA  5.4 

Eli  2567.5  EL2  172.3  ALF  73.34 

ARRIVAL  date  JUN  Z 1969 


DISTANCE  446.219 

2.99  AZL  84,43  HCA  197.14  SHA  128.60 

.03  AZP  95.32  TAL  163.10  TAP  .24 

88.46  ETS  2.95  ZAE  148.12  ETE  253.85 


RAO  6567.7 

VEL  1I.T56 

PTH  2.07 

VHP  3.072 

OPA  -23.26 

RAP  29.77 

INJ  LONG 

INJ  NT  4SC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

196.71 

S39.84 

53.03 

20  54  31 

3638.2 

-38.17 

80.34 

Z59.83 

53.02 

4 42  37 

2153.5 

-38.15 

196.71 

239.84 

53.03 

20  54  31 

3638.2 

-38.17 

80.34 

239.63 

53.02 

4 42  37 

2153.5 

-38.15 

196.7] 

239.64 

53.03 

20  54  31 

3638.2 

-38.17 

80.34 

239.83 

53.02 

4 42  37 

2153.5 

-38.15 

SGT  1312.1  SCR  2485.9  SC3  1505.2 

RRT  .8961  RRF  .9983  RTF  .8841 

see  2810.9  .1168  R13  .9917 

SCI  2761.6  SC2  524.2  THA  63.67 


ECC  .15340  INC  5.5694  VI  30.271 
RCA  108.87  APO  148.33  V2  34 .807 
ZAC  115.65  ETC  179.93  ClP  -88.22 


189.00 

72.63 

189.00 

72.63 

189.00 

72.63 
RACY 

ST  1127.4  SR  2093.2  SS  3746.4 

CRT  .9883  CRS  -.9998  CST  -.9852 

LSA  4433.3  MSA  185,1  SSA  4.0 

ELI  2372.7  El2  151.9  AlF  6l .85 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69 


LAUNCH  DATE  DEC  1966  FlIOHT  TIME  166.00  ARRIVAL  CATE  JUN  A 1969 

HELIOCENTRIC  CONIC  DISTANCE  452.509 

RL  147.16  LAL  .00  LOL  66.16  VL  27.776  CAL  3.05  A7U  64.60  MCA  200.30  SMA  126. 6J  ECC  .15353  INC  5.1955  VI  30.271 

RP  106.69  LAP  -1.60  LOP  266.41  VP  37.493  CAP  .42  A7P  94.67  TAL  162.67  TAP  3.17  RCA  106.67  APO  148.36  V2  34.602 

RC  66.677  CL  39.12  CP  -26.03  7AL  66.42  7AP  93.55  ETS  .09  7AC  150.52  ETE  243.05  7AC  113.13  ETC  176.74  ClP  -93.95 

planetocentric  conic 

C3  15.649  VML  3.961  OLA  46.65  RAl  6,11  RAO  6567.6  VEL  11.715  PTH  2.06  VHP  2.976  OPA  -20.66  RAP  25.66  ECC  1 .2606 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

50.96 

19  56  11 

4206.41 

-33.29 

193.55 

240.14 

54.90 

21  6 20 

3608.4 

-37.62 

185.70 

129.02 

3 57  56 

2756.16 

-33.27 

60.31 

240.13 

54.69 

4 43  54 

2156.2 

-37.61 

72,4  7 

50.96 

19  56  11 

4206.41 

-33.29 

193.55 

240.14 

54.90 

21  B ZO 

3606.4 

-37.62 

185.70 

129.02 

3 57  56 

2756.16 

-33.27 

60.31 

240.13 

54.69 

4 43  54 

2156.2 

-37.61 

72.4  7 

50.96 

19  56  11 

4206.4] 

-33,29 

193,55 

240.14 

54.90 

21  a 20 

3608.4 

-37.62 

185.70 

129.02 

3 57  56 

2756.16 

-33.27 

60.31 

240.13 

54.69 

4 43  54 

2156.2 

-37.61 

72,47 

DIFFERENTIAL  COWCTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCJt^ACy 

TOE  1.0256  TRA  .1270  TC3-1.I262  BAU  .3197  «T  1747.9  SCR  2172.2  SC3  1592.4  ST  1476.7  SR  1794,4  S5  3717.6 

ROE  1.2301  RRA  .4619  RC3-1 .0043  FAU  .17401  RRT  .9457  RRF  .9973  RTF  .9361  CRT  .9941  CRS  -.9997  CST  -.9911 

FOE  9.6691  FRA  4.2664  FC3-9.5051  BSP  6061  SCO  2766.1  R23  .1496  RJ3  .9663  LSA  4361 .0  MSA  163.0  S5A  4.6 

80E  1.6017  BRA  .4790  BC3  1.5090  FSP  -5235  SCI  2751.6  SC2  446.5  WA  51.52  ELI  2321.6  El2  124.4  AlF  50.54 

tAUNCH  DATE  DEC  20  1966  FLIGHT  TIME  166.00  ARRIVAL  DATE  JUN  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  456.779 


RL  147.16 

LAL 

.00 

LOL  66.16 

VL  27.776 

GAL  3.09  47L  65.06 

HCA 

203.46 

SMA 

126.61 

ECC  .15367 

INC  4.9169 

VI 

30.27J 

RP  106.90 

LAP 

-1.96 

LOP  291.57 

VP  37.469 

GAP  .61  ATP  94.51 

TAL 

162.59 

TAP 

6 

.05 

RCA  106.62 

APO  146.40 

V2 

34,797 

: 

RC  91 .256 

Cl 

37.55 

-22.76 

TAl  65.46 

ZAP  96.77  ITS  JJ7.92  7« 

151.26 

tTE 

232 

:b 

W 110:61 

ETC  17A.35 

CLP 

-99.52 

1 

PLANETOCENTRIC  CONIC 

C3  15.226 

VNL 

3.902  OLA  48.70  RAL  9.76 

6A0  6967,6  VEL  ii.666 

PW 

2.06 

VHP 

2.! 

937 

OPA  -18.70 

RAP  22.07 

ECC 

1 .2506 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO  INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

- 

52.50 

20 

10  16 

4165.31 

-32.92 

191.06  240.60 

56.31 

21 

20 

4 

3565.3 

-37.06 

163.14 

= 

127.50 

3 

59  1 

2761 .24 

-32.90 

60.49  240.99 

56.29 

4 

45 

3 

2161  .2 

-37.07 

72.56 

52.50 

20 

10  16 

4165.31 

-32.92 

191.06  240.60 

56.31 

21 

20 

4 

3565.3 

-37.06 

163.14 

= 

127.50 

3 

59  1 

2761 .24 

-32.90 

60.49  240.99 

56.29 

4 

45 

3 

2161 .2 

-37.07 

72.56 

52.50 

20 

10  16 

4165.31 

-32.92 

191 .06  240.60 

56.31 

21 

20 

4 

3565.3 

-37.06 

163.14 

- 

127.50 

5 

59  1 

2761 .24 

-K.90 

60.49  240.99 

56.29 

4 

45 

3 

2161 .2 

-37.07 

72.56 

i 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOC  1.2239  TRA  .2616  TC3-1 .4595  BAU  .3456  SCT  2169.6  SCR  1697.0  SC3  1626.0  ST  1604.9  SR  1547.6  SS  3640.0 

ROC  1.0565  RRA  .4203  RC3  -.6996  FAU  .17955  RRT  .9666  RRT  .9956  RTF  .9566  CRT  .9967  CRS  -.9995  CST  -.9937 

FDE  9. 565T  FRA  4,5963  FC-10. 2077  BSP  W|4  SC6  2697.0  R23  .1617  R13  .9627  LSA  4344.0  MSA  161 ,4  S5A  5.3 

BOE  1.6051  BRA  .4952  BC3  1.6975  FSP  -5411  SCI  2673.3  SC2  370.2  THA  40-76  ELI  2375.7  El2  94.7  ALF  40.60 


LAUNCH  DATE  DEC  20  1966  FLIGHT  TIME  170.00  ARRIVAL  DATE  JUN  8 1969 

heliocentric  CONIC  DipANCE  465.029 

RL  147.16  LAL  .00  LOL  66.16  VL  27.776  CAL  3.16  A2l  65.30  ><A  206.63  SMA  126.60  ECC  .15440  INC  4.7047  VI  30.271 

RP  106.92  LAP  -2.11  LOP  294.73  VP  37.463  CAP  J.16  A7P  94.21  TAL  162.26  TAP  6.66  RCA  106.74  APO  148.4  5 V2  34.793 

RC  93.644  GL  36.21  GP  -20.10  7AL  64.59  7AP  103.94  ETS  356.26  7AE  150.60  ETE  222.20  7AC  IOS.22  ETC  172.55  CLP-104.86 

PLANETOCENTRIC  CONIC 


C3  14.626 

VHL 

3.651 

OLA  44.75 

RAL  11.25 

RAD  6567,6  VEL  JI.671  PTH  2.05 

VHP  2. 

940 

OPA  -17.16 

RAP  16.92 

ECC 

1 .24  40 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

53.76 

20 

21  3 

4166.91 

-32,53 

169.06 

241 .21 

57. AO 

21  30 

30 

3566.9 

-36.57 

161 .09 

- 

126.22 

4 

0 10 

2767.73 

-32.52 

60.79 

241.20 

57.36 

4 46 

16 

2167.7 

-36.56 

72.62 

53.76 

20 

21  3 

4166.91 

-32.53 

169.06 

241.21 

57.40 

21  30 

30 

3566.9 

-36.57 

161 .09 

126.22 

4 

0 10 

2767.73 

-52.52 

60.79 

241.20 

57.36 

4 46 

16 

2167.7 

-36.56 

72.62 

53.76 

20 

21  3 

4166.91 

-32.53 

169.06 

241.21 

57,40 

21  30 

30 

3566.9 

-36.57 

161 .09 

- 

126.22 

4 

0 JO 

2767.73 

-32.52 

80.79 

241.20 

57,36 

4 46 

16 

2167.7 

-36.56 

72.82 

differential 

. CORRECTIONS 

NIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE  1.4033 

TRA 

.3990 

TC3-1 .7453  BAU  .3793 

SCT  2620.2  SCR 

1654.7  SC3  1616.6 

ST  2103.5 

SR  1342.2 

SS 

3529.9 

— 

ROC  .6677 

RRA 

.3762 

RC3  -.7647  FAU  .17966 

RRT 

.9763  RRF 

.9934  RTF 

,9703 

CRT  .9963 

CRS  -.9992 

CST 

-.9951 

FOE  9.1150 

FRA 

4.7963 

FC-10.4692  BSP  6911 

see 

3096.9  R23 

.1527  R13 

.9616 

LSA  4319.0 

MSA  160.1 

5SA 

5.9 

BOE  1.6606 

BRA 

.5496 

BC3  1,9136 

FSP  -5431 

SCI 

3064.0  SG2 

304.2  THA 

32.00 

ELI  2494.3 

EL2  66.5 

ALF 

32.52 

LAUNCH  OATE  DEC  20  1966 

flight  ti>c 

172.00 

ARRIVAL  CATE 

JUN 

10  1969 

HELIOCENTRIC  CONIC  DISTANCE  471.259 

RU  147.16  LAL  .00  tOL  66.16  VL  27.772  CAL  3.24  A7t  65,47  HCA  209,79  SMA  126.57  ECC  .15513  INC  4.5331  VI  30.271 

RP  106,93  LAP  -2.25  LOP  297.69  VP  37.477  GAP  1.56  ATP  93.94  TAL  161,66  TAP  11.67  RCA  WB.SZ  APO  146.52  V2  34.789 

RC  96.036  GL  35.02  GP  -17.63  7AL  63.71  TAP  106,95  ETS  355.00  7A£  149.47  ETE  213.81  7AC  106.06  ETC  171.20  CLP-109.94 

PLANETOCENTRIC  CONIC 


C3  14.564 

VHL 

3.619 

OLA  43.94 

RAL  12.66 

RAO  6567.6  VEL  11.661  PTH  2.05 

VHP  2. 

,975 

OPA  -15.90 

RAP 

16.19 

ECC 

J .2400 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

54  .66 

20 

30  55 

4152.00 

-32.14 

167.42 

24J.^ 

56.26 

21  40 

7 

3552.0 

'36.07 

179.41 

125.12 

4 

1 32 

2775.25 

-32.13 

61.19 

241 .97 

56.25 

4 47 

47 

2175.2 

-36.07 

73.16 

54,66 

20 

30  55 

4152.00 

-32.14 

167.42 

241.96 

56.26 

21  40 

7 

3552.0 

- 

■36.07 

179.41 

125.12 

4 

I 32 

2775 .25 

-32.13 

61.19 

24J .97 

56.25 

4 47 

47 

2175.2 

- 

■36.07 

73.18 

54.66 

20 

30  55 

4152.00 

-32.14 

167.42 

241.96 

56.26 

21  40 

7 

3552.0 

- 

36.07 

179.41 

125.12 

4 

1 32 

2775.25 

-32.13 

61.19 

241.97 

56.25 

4 47 

47 

2175. 2 

- 

36.07 

73.18 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  1.5651 

TRA 

.5377 

TC3-2.0354 

BAU  .4173 

SCT  3030.0  SCR 

1443.2  SG3  1576.1 

ST  2372.5 

SR 

1171  .1 

SS 

3400 . 5 

ROE  .7677 

RRA 

.3360 

RC3  -.6676 

FAU  .17542 

RRT 

.9601  ART 

.9696  RTF 

.9767 

CRT  .9992 

CRS 

-.9966 

CST 

-.9956 

FOE  6.5760 

FRA 

4.6937  FC-10.4135 

BSP  9724 

see 

3356.1  R23 

.1276  R13 

.9621 

LSA  4304.6 

MSA 

179.2 

5SA 

6.6 

BOE  1.7432 

BRA 

.6351 

BC3  2.1403 

FSP  -5322 

SGI 

3346.0  SC2 

259.5  THA 

25.19 

ELI  2645.5 

EL2 

41  .8 

ALF 

26.26 

660 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL.  4.  1968-69  > 


LAUNCH  CATC  CtC  20  1966 


Flight  time  ita.oo 


arrival  CATC  JUN  J?  1969 


HtLlOCCNTRIC  CONIC 
RL  147.16  LAL  .00  lOl  66.18 

RP  106.94  LAP  -2.39  LOP  301 .05 

RC  96.436  CL  33.93  CP  -15.90 

PLANE TOCENTRIC  CONIC 


DISTANCE  477.466 

VL  27.766  GAL  3.33  A7L  65.61  HCA  212.95  SNA  126.53 
VP  37.470  CAP  1.93  A7P  93.69  TAL  161.46  TAP  14.41 
7Al  62.62  7AP  113.72  ETS  354.04  7AE  147.64  £TE  207.06 


C3  14.456 

VHL  3.602 

OLA  43.24 

RAL  14.03 

RAO  6567. ( 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

55.65 

20  40  14 

4139.76 

-31.75 

166.04 

124.15 

4 3 6 

2763.63 

-31.74 

61.66 

55.85 

20  40  14 

4139.76 

-31.75 

166.04 

124 .15 

4 3 6 

2763.63 

-31.74 

61.66 

55.65 

20  40  14 

4139.76 

-31.75 

166.04 

124.15 

differential 

438  2763.63 

CORRECTIONS 

-31.74 

61.66 

MID- 

IHJ  RT  ASC 
242.69 
242.66 
242.69 
242.66 
242.69 
242.66 


PTH  2.05  VHP 
INJ  A7MTH  INJ 
56.95 

56.94 

56.95 

56.94 

56.95 
56.94 


21 

4 

21 

4 

21 

4 


3.037 
TIME 
49  14 
49  31 
49  14 
49  31 
49  14 
49  31 


FLIGHT  TIME  176.00 


TDC  1.7064  TRA  .6754  TC3-2.2993  B4U  .4573  SOT  3411.2  SCR 

ROC  .6705  RRA  .2990  RC3  -.5579  FAU  .16674  RRT  .9601  «flF 

FOE  7.9764  FRA  4.6936  FC-10.1036  BSP  10677  9C6  3635.6  R23 

BOE  1 .6353  BRA  .7366  BC3  2.3660  FSP  -5152  SCI  3626.2  SC2 

LAUNCH  DATE  OEC  20  1966 

HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  66.16  VL  27,756  CAL 

RP  106.94  LAP  -2.52  LOP  304.21  VP  37.463  CAP 

RC  100.637  OL  32.92  CP  -14,23  7AL  61.91 

PLAICTOCENTRIC  CONIC 

C3  14.426  VHL  3.796  OLA  42.61  RAL  15.39 
LNCH  ATMTH  LNCH  time  L-I  time  INJ  L4T 

56.72  20  49  12  4129.76  -31.35  164.67 

123.26  4 5 1 2792.70  -31.34  62.19 

56.72  20  49  12  4)29.76  -31.35  164.67 

123.26  4 5 1 2792.70  -31.34  62.19 

56.72  20  49  12  4)29.76  -31.35  164,67 

123.26  4 5 1 2792.70  -31.34  62.19 

differential  corrections 
TOE  1.6351  TRA  .6129  TC3-2.537)  BAU  .4972 

ROE  .5924  RRA  .2631  RC3  -.4559  FAU  .16003 

FOE  7.36)1  FRA  4.6324  FC3-9.6026  BSP  11666 

BOE  1.9263  BRA  .6544  BC3  2.5777  FSP  -4919 

LAUNCH  DATE  OEC  20  1966 


.9643  RTF 
.0932  R13 
234.9  THA 


.9607 

.9632 

19.96 


ECC  .15605  INC  4.3917  VI  30.2/1 
RCA  106.47  APO  146.59  V2  34.767 
ZAC  104.17  ETC  170.16  CLP-114.7e 

OPA  -14,82  RAP  13.66  ECC  1,2379 
PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 

3539.6  -35.60  176.02 

2163.6  -35.59  73.64 

3539.6  -35.60  176.02 

2163.6  -35.59  73.64 

3539.6  -35.60  l7B,02 

2163.6  -35.59  73.64 

ORBIT  determination  ACCORACV 

ST  2606.7  SR  1027.3  SS  3253.4 
CRT  .9996  CRS  -.9976  CST  -.9963 
LSA  4291.1  MSA  176.0  SSA  7.3 
Eli  2603.6  El2  20.7  AlF  21.49 

ARRIVAL  date  JUN  14  1969 


DISTANCE  463.657 

3.44  A7L  65.73  HCA  2l6.Il  SNA  128.46 

2.30  42P  93.45  TAL  260.99  TAP  l7. lO 

ZAP  116.22  ETS  353.31  ZAE  145.57  ETE- 201 .75 

RAO  6567.6  VEL  11.654  PTH  2^05  VHP  3.120 

IMJ  LONG  INJ  RT  ASC  iNJ  AZMTH  INJ  TIME 


21 

4 


21 

4 


243.93  59.52 

243.92  59.51 

243.93  59.52 

243.92  59.51 

243.93  59.52 

243.92  59.51 

MID-COURSE  EXECUTION  ACCURACY 
SOT  3762.0  SCR  1099.7  SC3  1431.6 

RRT  .9764  RRF  .9762  RTF  .9633 

sea  3919.4  R23  -0564  R13  .9644 

SCI  3912.6  SC2  228.2  THA  15.99 

flight  time  176.00 


2 
34 

21  56  2 
4 51  34 
56  2 
51  34 


ECC  .15716  INC  4.2725  VI  30.271 

RCA  ]0B.29  APO  146.67  V2  34.785 

ZAC  102.60  ETC  169.42  ClP-119.20 

OPA  -13.66  RAP  11.97  ECC  1.2374 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 

3529.6  -35.14  176.66 

2192.7  -35.13  74.17 

3529.6  -35.14  176.66 

2192.7  -35.13  74,17 

3529.6  -35.14  176.66 

2192.7  -35.13  74.17 

ORBIT  OETERMINATION  ACCURACV 

ST  2613.4  SR  906.2  SS  3099.4 

CRT  1.0000  CRS  -.9966  CST  -.9966 

LSA  4279.6  MSA  177.0  SSA  7.9 

ELI  2956.3  EL2  7.9  AlF  17.69 

ARRIVAL  CATE  JUN  16  1969 


HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  66.16 

RP  106.95  LAP  -2.64  LOP  307.36 

RC  103.240  GL  31.96  GP  -12.60 

PLANETOCENTRIC  CONIC 
C3  14.460  VHL  3.605  OLA  42.05  RAL 


DISTANCE  469.627  ^ 

VL  27.750  GAL  3.56  AZL  65.63  HCA  219.27  SMA  126.42  ECC  .15647  INC  4.1701  VI  30.27] 

VP  37.455  GAP  2.67  AZP  93.23  TAL  160.46  TAP  19.75  RCA  106.07  APO  148.77  V2  34.764 

ZAL  60  97  ZAP  122.43  ETS  352.77  ZAE  U3.45  ETE  197.62  ?AC  101.35  ETC  166.67  ClP-123.36 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

57.52 

20 

56  0 

4121 .51 

-30.95 

163.67 

122.46 

4 

7 9 

2602.57 

-30.94 

62.76 

57.52 

20 

56  0 

4)21 .51 

-30.95 

163.67 

122.48 

4 

7 9 

2602.57 

-30.94 

62.76 

57.52 

20 

56  0 

4J21 .5) 

-30.95 

163.67 

122.48  479  2602.57 

differential  CORRECTIONS 

-30.94 

82.76 

MIO-( 

TOE  1.9465 

TRA 

.9503 

TC3-2.7442 

BAU  .5359 

SCT  i 

ROE  .5302 

RRA 

.2306 

RC3  -.3639  FAU  .15016 

RRT 

FOE  6.7555 

FRA 

4.7261 

FC3-6.9790  BSP  12653 

SCB  < 

BOE  2.0175 

BRA 

.9779 

BC3  2.7662  FSP  -4656 

SCI  < 

16.76  RAO  6567.6  VEL  11.656  PTH  2.05  VHP 
INJ  Rt  ASC  INJ  AZMTH  INJ 


245.09 

245.09 

245.09 

245.09 

245.09 

245.09 


59.99 

59.97 

59.99 

59.97 

59.99 

59.97 


22 

A 

22 

4 

22 

4 


3.222 
TIME 
6 41 

53  52 

6 41 

53  52 
6 41 
53  52 


LAUNCH  DATE  OEC  20  1966 
HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  88.18  VL  27.739  CAL 

RP  108.95  LAP  -2.75  LOP  310.54  VP  37.447  CAP 

RC  105.643  GL  31.03  CP  -11.56  ZAL 

PLAICTOCEnTRIC  CONIC 


58.26 
121 .74 
58.26 
121.74 
58.26 
12) .74 


TOC  2.0454  TRA  1 .0891  TC3-2»9l7l  BAU  .5723 

ROE  .4813  RRA  .20)7  RC3  -.2823  FAU  .13961 

FOE  6.1809  FRA  4,9998  FC3-8.2745  BSP  13584 

BOE  2.1013  BRA  1.1076  BC3  2.9307  FSP  -4370 


.9688  RRF 
194.9  R23 
4188.4  SC2 

flight  TI«  180.00 


965.7  SC3  1344.2 
.9647  RTF  .9849 
.0300  R13 
233.5  THA 


.9854 

12.95 


OPA  -12.98  RAP  10.43  ECC  1.2363 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3521.5  -34.66  175.66 

2202.6  -34.67  74.77 

3521.5  -34.66  175.66 

2202.6  -34.67  74,77 

3521.5  -34.66  175.66 

2202.6  -34.67  74.77 

ORBIT  determination  ACCURACV 

ST  2966.0  SR  610.6  SS  2943.4 

CRT  .9997  CRS  -.9946  CST  -.9967 

LSA  4266.2  MSA  176.1  SSA  6.5 

ELI  3095.9  EL2  16.3  AlF  15,17 

ARRIVAL  date  JUN  18  1969 


DISTANCE  495.975 

3.70  AZL  85.92  HCA  222.43  SMA  126.35 
3,03  AZP  93.01  TAL  159.92  TAP  22.35 
60.00  ZAP  126.35  ETS  352.37  ZAE  141,36  ETE  194.40 


VHL 

3.622 

OLA  *l.M 

RAL  16.15 

RAO  6567,6 

LNCH  TIME 

L-I  TI(« 

INJ  LAT 

INJ  LONG 

21 

6 44 

4114.M 

-30.54 

183.00 

4 

9 30 

Ml  3. 27 

-30.53 

83.43 

Z1 

6 44 

4114.60 

-30.54 

183.00 

4 

9 30 

2813.27 

-30.53 

83.43 

21 

6 44 

4114.60 

-30.54 

183.00 

4 

9 30 

2813.27 

-30.53 

83.43 

. CORRECTIONS 

MIO-0 

INJ  Rt  ASC 
246.39 

246.38 

246.39 

246.38 

246.39 
246.38 


PTH  2.05  VHP 
INJ  AZMTH  INJ 
60.37 

60.36 

60.37 

60.36 

60.37 
€0.36 


3.340 
TIME 
22  15  19 
4 56  24 
22  15  19 
4 56  24 
22  15  19 
4 56  24 


SCT  4373.8  SCR 
ART  .9663  ARF 
see  4456.5  R23 
SCI  4449.7  SC2 


854.5  SC3 
.9489  RTF 
.0101  R13 

245.6  THA 


1254.1 

.9660 

.9662 

10.62 


ECC  .15996  INC  4.0607  VI  30.271 

RCA  107.62  APO  146.66  V2  34.763 

ZAC  100.42  ETC  166.47  ClP-127.22 

OPA  -12.14  RAP  9.26  ECC  1 .2404 

PO  CST  TIM  INJ  2 CAT  INJ  2 LONG 
3514.7  -34.22  175.00 

2213.3  -34.21  75.44 

3514.7  -34.22  175.00 

2213.3  -34.21  75.44 

3514.7  -34,22  175.00 

2213.3  -54.21  75.44 

ORBIT  DETERMINATION  ACCURACV 
ST  3136.1  SR  731.7  $$  2791 -0 

CRT  .9990  CRS  -.9923  CST  -.9966 

LSA  4257.9  MSA  ) 75. 4 SSA  9.J 

ELI  3220.2  El2  32.5  AlF  13.12 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  > 


LAUNCH  DATE  OEC  20  1966 


FtlCHT  TIME  182,00 


ARRIVAL  DATE  JUN  20  1969 


HELIOCENTRIC  CONIC 


distance  502.104 


RL  147.10 

LAL 

.00 

La  08.10 

VL  27.720 

CAL  3.05 

A7l  06.00  HCA  225.59 

SMA  120.27 

ECC  .16165 

INC  4.0014 

VI 

30.271 

RP  108.95 

LAP 

-2.06 

LOP  313.70 

VP  37.439 

CAP  3.40 

A7P  92.00 

TAL 

159.33 

TAP  24.92 

RCA  107,55 

APO  149.00 

V2 

34.783 

RC  108.045 

CL 

30.12 

OP  -10.49 

7AL  58.99 

7AP  129.90 

ETS  352.07 

7AE 

139.30 

ETE  191.06 

ZAC  99.79 

ETC  168.19 

CLP 

-130.00 

* 

PLANETOCENTRIC  CONIC 

C3  14.803 

vhl 

3.047 

OLA  41,03 

RAL  19.56 

RAO  6567.6 

VEL  11.670 

PTH 

2.05 

VHP  3.472 

OPA  -n.34 

RAP  0.42 

ECC 

1 .2436 

i 

LNCH  A7MTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.97 

21 

15  20 

4109.12 

-30.11 

102.24 

247.79 

60.70 

22  23  57 

3509.1 

-33.76 

174  .26 

1 

121 .03 

4 

12  4 

2024.77 

-30.10 

04.15 

247.70 

60.60 

4 59  9 

2224.8 

-33.75 

T6.I7 

{ 

58.97 

21 

15  20 

4109.12 

-30.11 

102.24 

247.79 

60.70 

22  23  57 

3509.1 

-33.76 

174 .26 

121  .03 

4 

12  4 

2024.77 

-30.10 

04.15 

247.70 

60.60 

4 59  9 

2224  .0 

-33.75 

76.17 

50.97 

21 

15  20 

4109.12 

-30.11 

102.24 

247,79 

60.70 

22  23  57 

3509.1 

-33.76 

174.26 

? 

121 .03 

4 

12  4 

2024,77 

-30.10 

04.15 

247.70 

60.60 

4 59  9 

2224.0 

-33.75 

76.17 

~ 

0 1 rrEREN f I A L CORREC  T IONS 


MiD-couRsc^EiEranoN  KCUR 


OR8IT  DETERMINATION  ACCURACY 


TOE 

2.1345 

TRA 

1.2315 

TC3-3.b525  0AU 

.6055 

SGT  4640.2  SGR 

764.3  SC3 

1165.5 

ST 

3262.0 

SR 

660.9 

SS 

2646.1 

ROE 

.4436 

RRA 

.1766 

RC3  -.2104  FAU 

.128^7 

WT  .9303  RRT 

.9200  RTF 

.mr 

CRT 

.9975 

CRS 

-.9091 

CST 

-.9969 

i 

FOE 

5.6496 

FRA 

4.4655 

FC3-7.5192  BSP 

14410 

SGB  4702.7  R23 

-.0023  RI3 

.9060 

LSA 

4249.6 

MSA 

175.1 

S5A 

9.7 

= 

BOE 

2.1001 

BRA 

1 .2441 

BC3  3.0590  FSP 

-4060 

SGI  4695.5  SG2 

261.2  THA 

0.01 

ELI 

5329.6 

EL2 

45.9 

ALF 

11.56 

= 

JNCH 

DATE  OEC  20  I960 

flight  time 

104.00 

ARRIVAL 

DATE 

JUN 

22  1969 

1 

HELIOCENTRIC  CONIC 


DISTANCE  soa.eu 


RL  147.10 

LAL 

.00 

La  00.10 

VL  27.715 

gal  4.01 

A2L  06.07 

HCA  220.75 

SNA 

120.10 

ECC  .16353 

INC  3.9303 

VI 

30.271 

RP  100,94 

LAP 

-2.95 

LOP  316.06 

VP  37,431 

GAP  3.77 

ATP  92.59 

TAL  150.69 

TAP 

27.44 

RCA  107.22 

APO  149.14 

V2 

34.704 

RC  110.446 

GL 

29.22 

GP  -9.55 

2AL  57.94 

ZAP  133.54 

ETS  351 .05 

TAE  137.54 

ETE 

109.05 

7AC  99.43 

ETC  160.00 

CLP 

'134.11 

= 

PLANETOCENTRIC  CONIC 

_ 

C3  15.060 

VHL 

3.002 

OLA  40.56 

RAL  21 .01 

RAO  6567.6 

VEL  U.601 

PTH  2.05 

VHP 

3.616 

OPA  -10.55 

RAP  7.00 

ECC 

1 .2400 

LNCH  A7MTH 

LNCH  TIME 

L-I  TINE 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

59.66 

21 

24  16 

4104.61 

-29.67 

101.57 

249.30 

60.97 

22 

32  40 

3504.6 

-33.29 

173.61 

r 

120.34 

4 

14  47 

2037.20 

-29.65 

04.93 

249.29 

60.95 

5 

2 5 

2237.2 

-33.27 

76.90 

59.66 

21 

24  16 

4104.61 

-29.67 

101.57 

249.30 

60.97 

22  32  40 

3504.6 

-33.29 

173.61 

- 

120.34 

4 

14  47 

2037.20 

-29.65 

04.93 

249.29 

60.95 

5 

2 5 

2237.2 

-33.27 

76.90 

59.66 

21 

24  16 

4104.61 

-29.67 

101.57 

249.30 

60.97 

22 

32  40 

3504.6 

-33.29 

173.61 

= 

120.34 

4 

14  47 

2037.20 

-29.65 

04.93 

249.29 

60.95 

5 

2 5 

2237.2 

-33.27 

76.90 

1 

differential  corrections 

TOE  2.2107  TRA  1.3739  TC3-3.16I7  0AU  .6376 
ROE  .4145  RRA  .1541  RC3  -.1509  FAU  .1182fl 
FOE  5,1502  fra  4.3150  FC3-6.7950  0SP  15237 
60E  2.2492  BRA  1.3025  0C3  3.1653  FSP  -3702 


MID-COURSE  E«CUTION  ACCURACY 
SCT  4070.2  SCR  691.1  SC3  1070.8 

RRT  .9145  RRF  .9014  RTF  .9072 

SG6  4926.9  R23  -.0105  R13  .9072 

SGI  4919.1  SG2  277.4  THA  7.41 


ORB IT  determination  ACCURACY 
ST  3360.7  SR  610.4  55  2502.3 

CRT  .9954  CRS  -.9049  C5T  -.9969 

LSA  4231.7  MSA  175.1  S5A  10.3 

ELI  3416. 6 EL2  50.4  ALF  10.38 


LAUNCH  DATE  OEC  20  I960 


flight  time  106.00 


ARRIVAL  DATE  JUN  24  1969 


heliocentric  conic 

Rl  147.18  LAL  .00  LOL  80,18  VL  27.701 

RP  108.94  lap  -3.04  LOP  320.03  VP  37.422 

RC  112.844  GL  28.34  GP  -8.73  /AL  56.85 

PLANETOCENTRIC  conic_ 


DISTANCE  514.297 

GAL  4.19  A7L  86.13  HCA  23J  .91  SMA  128.09  ECC  .16562  INC  3.8658  VI  30.27J 

GAP  4,13  A7P  92.39  TAL  158.02  TAP  29.93  RCA  106.87  APO  149.30  V2  34.786 

7AP  136.46  ETS  351.60  7AE  135.04  ETE  100.25  7AC  99.34  ETC  167.00  ClP-137,18 


C3  15. 400 

VHL 

3.924 

OLA  40.10 

RAL  22.48 

RAD  6567.6  VEL  11.695 

PTH  2,06 

VHP 

3, 

.772 

OPA  -9.77 

RAP  7.62 

ECC  1.2534 

= 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.33 

21 

33  10 

4101 .01 

'29.20 

180.97  250.92 

61.19 

22 

41 

31 

3501  .0 

'32.80 

173.04 

— 

119.67 

4 

17  30 

2850.61 

-29.19 

85.77  250.91 

61 .10 

5 

5 

9 

2250.6 

-32.79 

77.85 

= 

60.33 

21 

33  10 

4101.01 

-29.20 

180.97  250.92 

61.19 

22 

4] 

31 

3501  .0 

-32,80 

173.04 

... 

119.67 

4 

17  38 

2850.61 

-29.19 

85.77  250.91 

61.10 

5 

5 

9 

2250.6 

-32.79 

77.85 

60.33 

21 

33  ID 

4101 .01 

-29.20 

100.97  250.92 

61 .19 

22 

4| 

31 

3501  .0 

-32.80 

173.04 

- 

119.67 

4 

17  36 

2850.61 

-29,19 

85.77  250.91 

61 .10 

5 

5 

9 

2250.6 

-32.79 

77.05 

differential  correcticns 

MID-COURSE  E^CuriON  ACCURACY 

ORBIT  determination  ACCURACY 

““ 

toe  2.2777 

TRA 

1 .5201 

TC3-3.2395 

8AU  .6673 

SCT  5093.4  SCR 

633.7  SG3  996.7 

5T  3458.3 

SR  578.8 

SS  2365.1 

ROE  .3929 

RRA 

.1347 

RC3  -.1011 

FAU  ,10836 

RRT  .8040  RRF 

.0695  RTF 

.9075 

CRT  .9924 

CRS  -.9797 

CST  -.9969 

FOE  4.6939 

FRA 

4.1665 

FC3-6.D917 

BSP  15998 

see  5132.6  R23  - 

.0153  R13 

.9074 

LSA  4209.5 

MSA  175.5 

SSA  10.8 

BOE  2.3113 

BRA 

1 .5261 

8C3  3.2411 

FSP  -3511 

SCI  5124.2  SG2 

293.5  THA 

6.30 

Eli  3406.0  El2  70.4 

ALF  9.49 

LAUNCH  DATE  DEC  20  I960 


flight  tine  100.00 


ARRIVAL  CATE  JUN  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  920.360 


RL  147.18 

LAL 

.00 

ua  86.18 

VL  27.606 

gal  4. 50 

ATL  06.19 

HCA  235.07 

SMA 

127.^ 

ECC  .16791 

INC  3.0066 

Vj 

30.271 

RP  108.93 

LAP 

-3.12 

LOP  323.19 

VP  37,413 

GAP  4.50 

ATP  92.10 

TAL  157.31 

TAP 

32.50 

RCA  106.49 

APO  149.47 

V2 

34.709 

RC  115.239 

GL 

27.45 

CP  -0.02 

TAL  55.74 

TAP  139.36 

ETS  351.55 

TAE  134.30 

ETE 

106.96 

TAC  99.40 

ETC  167.02 

CLP 

-140.02 

PLANETOCENTRIC  CONIC 

C3  15.003 

VHL 

3.975 

OLA  39.66 

RAL  23.90 

RAO  6567.6 

VEL  11.713 

PTH  2,06 

VHP 

3. 

.937 

DPA  -0.99 

RAP  7.61 

ECC 

1 .2601 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.99 

21 

42  11 

4090.23 

-20.71 

100.43 

252.63 

61.30 

22 

50 

29 

3490.2 

-32.29 

172.53 

119.01 

4 

20  34 

2065.05 

-20.70 

06.69 

252.62 

61.37 

5 

0 

19 

2265.0 

-32.20 

70.00 

60.99 

21 

42  11 

4090.23 

-20.71 

100.43 

252.63 

61.30 

22 

50 

29 

5490.2 

-32.29 

172.53 

119.01 

4 

20  34 

2065.03 

-20.70 

06.69 

252.62 

61.37 

5 

0 

19 

2265.0 

-32.20 

70.00 

60.99 

21 

42  11 

4090.23 

-20.71 

100.43 

252.63 

61.30 

22  50 

29 

3490.2 

-32.29 

172.53 

119.01 

4 

20  34 

2065.05 

-20.70 

06.69 

252.62 

61.37 

5 

0 

19 

2265.0 

-32.20 

70.00 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TDE  2.3371 

TRA 

1.6706 

TC3-3.200O 

6AU  .6940 

SCT  5207.9  SC^  509.5  SG3  919.9 

ST  3497.5 

SR  540.4 

SS 

2235.5 

ROE  .3777 

RRA 

.1102 

RC3  -.0601 

FAU  .09099 

RRT  , 

.0502  RRF 

.0333  RTF  , 

.9076 

CRT  .9005 

CRS  -.9736 

CST 

-.9969 

FOE  4.2006 

FRA 

4.0224 

FC3-5.4232  BSP  16690 

see  5320.6  R23  - 

.0177  R13  . 

.9076 

LSA  4103.3 

MSA  1 76 . 4 

SSA 

11.3 

BOE  2.3674 

BRA 

1 .6740 

BC3  3.2005 

FSP  -3256 

SGI  5311.6  SG2  309.0  THA 

5.43 

ELI  3539.3 

EL2  B1.9 

ALF 

0.02 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL,  4.  1968-69) 


LAUNCH  DATE  OEC  1963 


ftlOHT  TIME  190.00 


arrival  cate  JUN  26  1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  88.13 
RP  103. 9^  LAP  -3.19  LOP  3^6.36 
RC  117.630  CL  26,57  CP  -7.39 
PLANETOCENTRIC  CONIC 
C3  16.279  VHL  4.035  OLA  39.21 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

61.66  21  51  24  4096.07 

113.34  4 23  31  2330.70 

61 .66  21  51  24  4096.07 

113.34  4 23  31  2330.70 

61 .66  21  51  24  4096.07 

113.34  4 23  31  2330.70 

differential  CORRECTIONS 
TOE  2.3903  TRA  1 .3271  TC3-3.3072 
ROE  .3679  RRA  .1042  RC3  -.0270 
FOE  3.9090  FRA  3.3363  FC3-4.7946 
0OE  2.4135  0RA  1.3300  0C3  3.3073 

LAUNCH  DATE  OEC  20  1963 


DISTANCE  526.402 

VL  27.670  CAL  4.59  A7L  36.25  MCA  233.24  SHA  127.33  ECC  .17042  INC  3.7513  VI  30.271 

VP  37.404  CAP  4.33  A7P  91.93  TAL  156.57  TAP  34.30  RCA  106.03  APO  149.67  V2  34.792 

7Al  54.59  7AP  142.04  ETS  351.45  7AE  132.90  ETE  135.90  7AC  99.34  ETC  167.79  ClP-142.66 


RAl  25.50 
INJ  LAT 
-23.20 
-23.19 
-23.20 
-23.19 
-23.20 
-23.19 

0AU  .7193 
FAU  .09016 
BSP  17323 
FSP  -3013 


RAO  6567.7 
INJ  LONG 
179.93 

37.69 
179.93 

37.69 
179.93 

37.69 


VEL  11  .733  PTM  2.07  VHP  4.113  OPA  -3.21  RAP  7.31  ECC  1.2679 
INJ  RT  ASC  INJ  A7HTH 


254.43 

254.42 

254.43 

254.42 

254.43 

254.42 


61.54 

61.53 

61.54 
61.53 
6i  .54 
61 .53 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

22  59  40 

3496.1 

-31.77 

172.07 

5 11  31 

2230.7 

-31 .75 

79.33 

22  59  40 

3496.1 

-31.77 

172.07 

5 11  31 

2230.7 

-31.75 

79.33 

22  59  40 

3496.1 

-31.77 

172.07 

5 11  31 

2230.7 

-31.75 

79.33 

MIO-COORSC  EXECUTION  ACCURACY 
SCT  5464.3  SCR  556.6  SC3  343.9 

RRT  ,3124  RRF  .7944  RTF  .9376 

see  5492.5  R23  -.0134  RI3  .9376 

SCI  5433.0  SC2  323,5  THA  4.75 

flight  time  192.00 


ORBIT  DETERMINATION  ACCURACY 
ST  3540.9  SR  525.5  SS  2114.0 

CRT  .9339  CRS  -.9667  CST  -.9963 

LSA  4153.4  MSA  177.3  SSA  11.3 

ELI  3573.4  EL2  93.0  ALF  3.31 

ARRIVAL  DATE  JUN  30  1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  33.18  VL 

RP  103.91  LAP  -3,25  LOP  329.53  VP 

RC  120.015  CL  25.69  CP  -6.34  7AL 

PLANETOCENTRIC  CONIC 

RAL 


62.33  22  0 4 

117.67  4 26  2 

62.33  22  0 4 

117.67  4 26  2 

62.33  22  0 4 

117.67  4 26  2 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4396  TRA  1.9921  TC3-3.2953 
ROE  .3626  RRA  .0923  RC3  -.0004 
FOE  3.5730  FRA  3.7640  FC3-4.2034 
eOE  2.4664  BRA  1.9943  8C3  3-2953 


27.654  CAL 
37.396  CAP 
53.41  ZAP  144.55  ETS  351 


DISTANCE  532.420 

4.32  AZt  36.30  Ha  241.40  SMA  127.76  ECC  .17316  INC  3.7006  VI 
5.26  AZP  91.77  TAL  155.79  TAP  37.19  RCA  105.64  APO  149.89  V2 


.36 


30.271 
34.796 

ZAE  131.63  ETE  135.05  ZAC  100.39  ETC  167.79  ClP-145.13 


27,05  RAO  6567.7  VEU  11.757  PTH  2.03  VHP  4.297  OPA  -7.42  RAP  3.22  ECC  1.2770 

- ^ 

171 .65 
30.95 

171 .65 
30.95 

171 .65 
30.95 

ORBIT  DETERMINATION  ACCURACY 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

4094.54 

-27.67 

179,47 

256.32 

6]  .63 

23  9 0 

3494 . 5 

-31 .22 

2397.56 

-27.65 

33.76 

256.31 

61 .66 

5 14  45 

2297.6 

-31 .21 

4094.54 

-27.67 

179.47 

256.32 

61.63 

23  9 0 

3494.5 

-31.22 

2397.56 

-27.65 

33.76 

256.31 

61.66 

5 14  45 

2297.6 

-31.21 

4094.54 

-27.67 

179.47 

256.32 

61.63 

23  9 0 

3494 . 5 

-31.22 

2397.56 

-27.65 

33.76 

296.31 

61.66 

5 14  45 

2297.6 

-31.21 

MIO-COURSC  EXECUTION  ACCURACV 
BAU  .7417  SCT  ! 

FAU  .03173  RRT 

BSP  17355  see 

FSP  -2773  SCI 


.7734  RRF  .7552  RTF 


LAUNCH  DATE  DEC  20  1963 


flight  TIME  194.00 


733,9 

ST 

3572.0 

SR 

503.3 

SS 

2001 .3 

.9375 

CRT 

.9735 

CRS 

-.9591 

CST 

-.9963 

.9374 

LSA 

4122.2 

MSA 

179.3 

SSA 

12.2 

4.21 

ELI 

3606.5 

EL2 

103.3 

ALF 

7.94 

ARRIVAL 

DATE 

JUL 

2 1969 

HELIOCENTRIC  CONIC 


RL 

147.13 

L4L 

.00 

LOL 

33.13 

VL 

RP 

103.39 

LAP 

-3.30 

LOP 

332.70 

VP 

RC 

122.394 

CL 

24.31 

OP 

-6.36 

7AL 

PLANETOCENTRIC  CONIC 

C3 

17.471 

VHL 

4.130 

DLA 

53.33 

RAL 

27.636  CAL 
37.337  CAP 


DISTANCE  533.413 
5.06  A7L  36.35  MCA 
5.64  AZP  91.57  TAL 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 
22  10  13  4093.57 

4 29  22  2915.70 


22  10  13  4093.57 

4 29  22  2915.70 

22  10  13  4093.57 

4 Z9  22  2915,70 


63.01 

116.99 

63.01 

116.99 

63.01 

116.99 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4810  TRA  2.1619  TC3-3.2666 
ROE  .3603  RRA  .0334  RC3  .0194 
FOE  3.2750  FRA  5.6443  FC3-3-6773 
BOE  2.5071  BRA  2.1635  BC3  3.2667 

LAUNCH  DATE  DEC  20  1963 


23.61 
INJ  LAT 
-27.10 
-27.09 
-27.10 
-27.09 
-27.10 
-27.09 

BAU  .7630 
FAU  .07422 
BSP  13399 
FSP  -2575 


RAO  6567. 
INJ  LONG 
179.05 
39.93 
179.05 
39.93 
179.05 
39.93 
MIO- 


253.28 

253.23 

253.23 

253.23 
253.28 

253.23 

COURSE  EXECUTION  ACCURACY 
SCT  5770.1  SCR  515.9  SC3  723.3 
RRT 

see 

SCI 


244,56 

SMA 

127 

.64 

ECC 

.17614 

INC 

3.6524 

VI 

30.271 

154,99 

TAP 

39 

.55 

RCA 

105. 

.16 

APO 

1 50 . 1 3 

V2 

34.300 

130.43 

ETE 

134 

.34 

ZAC 

101 . 

.n 

ETC 

167.31 

CLP 

-147.43 

2.03 

VHP 

4. 

491 

DPA 

-6. 

,62 

RAP 

3.30 

ECC 

1 .2375 

1 A7MTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

61  .79 

23 

13 

32 

3493 

.6 

30.64 

I7l  .27 

61  .73 

5 

17 

53 

2315 

.7 

- 

30.63 

32.15 

61  .79 

23 

13 

32 

3493 

.6 

- 

30.64 

171  .27 

61  .78 

5 

17 

53 

2315 

.7 

-30.63 

32.15 

6*. 79 

23 

13 

32 

3493 

.6 

■30.64 

171.27 

61  .73 

5 

17 

53 

2315 

.7 

■30.63 

82.15 

.7551  RRF  .7170  RTF  .9374 
5793.1  R25  -.0169  R13  .9373 

5732.6  SC2  349.0  THA  3.77 


FLIGHT  TIME  196.00 


ORBIT  determination  ACCURACY 
ST  3535.7  SR  496.5  SS  1893.5 

CRT  .9726  CRS  -.9503  CST  -.9967 

LSA  4031.1  MSA  132-4  SSA  12.5 

Eli  3613.1  £l2  114.5  ALF  7.63 

ARRIVAL  DATE  JUL  4 1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  33.13 

RP  103.33  LAP  -3.34  LOP  335,37 

RC  124.766  CL  23.92  CP  -5.93 

PLANETOCENTRIC  CONIC 


63.71  22  20 

116.29  4 32 

63.71  22  20 

116.29  4 32 

63.7]  22  20 

116.29  4 32 

differential  CORRECTIONS 
TOE  2.5177  TRA  2.3392  TC3-3.2163 
ROE  .3622  RRA  .0759  RC3  .0333 
FOE  3.0020  FRA  3.5333  fC3-5.205B 
BOE  2.5436  BRA  2.3404  BC3  3.2170 


VL 

VP 

ZAL 


27.613  CAL 
37.373  CAP 


DISTANCE  544.331 

5.33  AZL  36.39  HCA  247.73  SMA  127.52  ECC  .17937  INC  3.6066  VI  30.271 
6.03  AZP  91.37  TAL  154.16  TAP  41.33  RCA  104.65  APO  150.39  VZ  34.305 


50.97  ZAP  149.07  ETS  351.13  ZAE  129.45  ETE  133.75  ZAC  101 .93  ETC  167-34  ClP-149.59 


DLA  37.33 

RAL  30.13 

RAO  6567.7 

VEL  11.314 

PTH  2.09 

VHP  4.694 

OPA  -5.32 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

4093.00 

-26.51 

173.65 

2M.32 

61 .33 

23  23  16 

3493.0 

2935.29 

-26.50 

91.13 

260.31 

61 .37 

5 21  5 

2335.3 

4093.00 

-26.51 

173.65 

260.32 

61.33 

23  23  16 

3493.0 

2935.29 

-26.50 

91 .13 

260.31 

61 .37 

5 21  5 

2335.3 

4093.00 

-26.51 

173.65 

260.32 

61 .33 

23  23  16 

3493.0 

2935.29 

-26.50 

91.13 

260.31 

61.37 

5 21  5 

2335.3 

-30.04 

-30.03 

-30.04 

-30.03 

-30.04 

-30.03 


170.91 

33.45 

170.91 

33.45 

170.91 

33.45 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  .7327  SCT  5900.0  SCR  504.1  SC3  663.6 

FAU  .06735  RRT  ,6993  RRF  .6317  RTF  .9371 

BSP  13904  see  5921.5  R23  -.0157  Rl 3 .9371 

FSP  -2333  SCI  5910.6  SC2  359.7  THA  3.43 


ST  3537.0  SR  438.0  SS  1791.6 
CRT  .9661  CRS  -.9422  CST  -.9967 
LSA  4034.3  MSA  135.4  SSA  12.3 
ELI  3617.9  EL2  124.9  AlF  7.50 


663 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORiES  (VOL.  4.  1968-69  » 


LAUNCH  CATC  OCC  20  J 968  FlIOHT  TJMC  198.00  ARRIVAL  DATE  JUL  6 1969 

«:liocentric  conic  distance  sso.s^j 

RL  147. J8  LAL  .00  LOt  88.18  VL  27,599  CAL  5.61  A/L  86.44  HCA  250,69  SNA  127.39  ECC  .18286  INC  3.5629  VI  50.27] 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37,370  CAP  6.43  A7P  9l.l7  TAL  153.30  TAP  44.19  RCA  104.10  APO  150.69  V2  34.811 

RC  127.128  CL  23.04  GP  '5.55  7AL  49.73  2AP  151.13  ETS  35l .08  7A£  128.52  ETC  183.27  7AC  102.99  ETC  167.88  CtP-151.62 

PUANETOCENTRIC  CONIC 


C3  19.026 

VHL  4 

.362 

OLA  37.43 

RAL  31.76 

RAD  6567.8 

VEL  11.849 

PTH  2.10 

VHP  4.906 

OPA  '5.00 

RAP  10.40 

ECC  1.3132 

LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.43 

22  30 

1 

4092.77 

'25,88 

178.26 

262.43 

61.97 

23  38  14 

3492.8 

'29.42 

170.57 

115.57 

4 34 

48 

2956.42 

'25.87 

92.54 

262.42 

61.95 

5 24  4 

2356.4 

-29.40 

84.85 

64.4  3 

22  30 

I 

4092.77 

'25.88 

178.26 

262.43 

61.97 

23  38  14 

3492.8 

-29.42 

170.57 

U5.57 

4 34 

48 

2956.42 

-25.87 

92.54 

262.42 

61.95 

5 24  4 

2356.4 

-29.40 

84.85 

64.43 

22  30 

1 

4092.77 

'25.88 

178.26 

262.43 

61 .97 

23  38  14 

3492.8 

-29.42 

170.57 

115.57 

4 34 

48 

2956.42 

'25.87 

92.54 

262.42 

61 .95 

5 24  4 

2356.4 

-29.40 

84.85 

OIFFERENTIal  COR^CTIONS  MID-COUffSe  EJ^CUT ION  ACCURACY  ORejT  OETERMINATION  ACCURACY 


toe 

2.5509 

TRA 

2.5260 

TC3-3.146d  BAU 

.B004 

SCT  6010.0 

SCR 

496. S 

SC3 

€18.3 

ST 

3578.3 

SR 

482.4 

SS 

1696.9 

ROE 

.3663 

RRA 

.0706 

RC3  .0440 

FAU 

.06090 

RRT  .6674 

RRF 

.6507 

RTF 

.9869 

CRT 

.9593 

CRS 

-.9332 

CST 

-.9967 

FOE 

2.7576 

FRA 

3.4329 

FC3-2.7745 

BSP 

19357 

506  6038.4 

R23 

-.0140 

Rl3 

.9668 

LSA 

3985.0 

MSA 

189.0 

SSA 

13.0 

BOE 

2.5770 

BRA 

2.5270 

BC3  3,1463 

FSP 

-2214 

SCI  6027.1 

SC2 

369.2 

THA 

3.16 

ELI 

3608.1 

El2 

135.2 

ALF 

7.38 

LAUNCH  DATE  DEC  20  1968  FLIGHT  TIKE  200.00  ARRIVAL  DATE  JUL  8 1969 

HELIOCENTRIC  CONIC  DISTANCE  556.231 

RL  147.18  LAL  .00  La  88.18  VL  27.579  CAL  5.91  A7L  86.48  HCA  254.06  SKA  127.26  ECC  .18664  INC  3.5208  V]  30.271 

RP  108.84  LAP  '3.39  LOP  342.21  VP  37.362  CAP  6.84  A2P  90.97  TAL  152.42  TAP  46.48  RCA  103.51  APO  151.01  V2  54,818 

RC  129.481  CL  22.15  CP  -5.21  7AL  48,47  2AP  153.07  ETS  350.96  7AE  127.69  ETE  182.87  7AC  104.12  ETC  167.91  ClP-153.54 

PLANE TOCENTRIC  CONIC  

C3  19.967  WL  4.468  OLA  36.97  RAL  33.54  RAO  6567.8  VEL  11.889  PTH  2.11  VHP  5.128  OPA  '4.18  RAP  11.40  ECC  1.3286 

LNCH  ATKTH  LNCH  time  L'I  tike  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7KTH  INJ  TIKE  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

65.17  22  40  10  40912.89  -25.23  177,88  264.60  62.03  23  48  23  3492.9  -28.76  170.24 

114.83  43715  2979.11  -25.22  94.00  264.59  62.02  52654  2379.1  -28.75  86.36 

65.17  224010  4092.89  -25.23  iTTTp  264.60  62.03  23^23  3492.9  -28.76  170.24 

114.83  4 37  15  2979.11  -25.22  94.00  264.59  62.02  5 26  54  2379.1  -28.75  86.36 

65.17  22  40  10  4092.89  -25.23  177.88  264.60  62.03  23  48  23  3492.9  -28.76  170.24 

114.83  4 37  15  2979.11  -25.22  94^  264.59  62.02  5 26  54  _2379.1  -28.75  86.36 

differential  CORRECTIONS  MfO-COURSC  E«CUTION  ACCURACY  OReif  DETERMINATION  ACCURACY 

TDE  2.5805  TRA  2. 7?31  TC3-3. 0576  8AU  .8163  SCT  6124.8  SCR  491 .8  SC3  57^.5  ST  3560.0  SR  478.9  S5  1608.2 

ROE  .3726  RRA  .0671  RC3  .0504  FAU  .05512  RRT  .6401  RRT  .6246  RTF  ,9865  CRT  .9521  CRS  -.9240  CST  -.9966 

FOE  2.5373  FRA  3.3414  FC3-2.3900  6SP  19779  SC8  6144.5  R23  -.0121  R13  .9865  LSA  3930.9  MSA  193.2  SSA  13.2 

80E  2.6072  6RA  2.7239  6C3  3.0580  FSP  -2056  SCI  6132.9  SC2  377.4  ThA  2.95  ELI  3589. J El2  145.3  AlF  7.31 


launch  date  dec  20  1968  FLIGHT  TIME  202.00  ARRIVAL  DATE  JUL  10  1969 


HELIOCENTRIC  CCNIC  _ DISTANCE  562.111 


RL  147.18 

LAL 

.00 

La  88.18 

VL  27.559 

GAL  6.23 

ATL  86.52 

HCA  257.23 

MA  12? 

M2 

ECC  .19073 

INC  3.4800 

Vl 

30.271 

1 

RP  108.82 

LAP 

-3.39 

LOP  345.38 

VP  37.353 

GAP  7.26 

ATP  90.77 

TAL  151.53 

Tap  48.75 

RCA  102.88 

APO  151.37 

V2 

34.825 

z 

RC  131 .823 

CL 

21 .26 

GP  -4.91 

7AL  47,21 

TAP  154.91 

ETS  350.80 

7AE  126.93 

ETE  182.53 

TAC  105.36 

ETC  167.95 

CLP 

-155.56 

PL4NET0CENTRIC  CONIC 

- 

C3  21 .026 

VHL 

4.586 

OLA  36.50 

RAL  34.92 

RAO  6567.9 

VEL  11.933 

PTH  2.12 

VHP  5.360 

OPA  -3.34 

RAP  12.50 

ECC 

1.3461 

LNCH  ATMTH 

LNCH  TIME 

L'I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  riM 

INJ  2 LAT 

INJ 

2 LONG 

= 

65.94 

22 

50  32 

4093.25 

'24.54 

177.51 

266.83 

62.09 

23  58 

45 

3493.3 

-28 .07 

169.92 

- 

114.06 

4 

39  28 

3003.51 

'24.53 

95.57 

266.82 

62.08 

5 29 

52 

2403.5 

-28.06 

87.97 

65.94 

22 

50  32 

4093,25 

'24.54 

177.51 

266.83 

6^09 

B3  58 

45 

3493.3 

-28.07 

169.92 

114.06 

4 

39  28 

3003.51 

'24.53 

95.57 

266.82 

62.08 

5 29 

32 

2403.5 

-28.06 

87.97 

65.94 

22 

50  32 

4093.25 

'24.54 

177.51 

266.83 

62.09 

23  58 

45 

3493.3 

-28.07 

169,92 

- 

114.06 

4 

39  28 

3003.51 

'24,53 

95.57 

266. B2 

62.08 

5 29 

32 

2403.5 

-28.06 

87.97 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.6103 

TRA 

2.9336 

TC3-2.9475 

BAU  .8287 

SCT  6224.0  SCR 

489.4  SC3 

551 .0 

ST  3537.7 

SR  477.1 

SS 

1527.7 

ROE  .5811 

RRA 

.0656 

RC3  .0542 

FAU  .04953 

RRT 

.6181  RRF 

.6042  RTF 

.9862 

CRT  .9447 

CRS  -.9149 

CST 

-.9966 

FOE  2.3427 

FRA 

3.2616 

FC3-2.0393  BSP  20087 

see  6243.2  R23  - 

.0099  R13 

.9861 

LSA  3877.8 

MSA  197.6 

SSA 

13.3 

60E  2.6380 

BRA 

2.9345 

6C3  2,9480  FSP  -1901 

SC]  6231.4  SC2 

384.3  THA 

2.79 

ELI  3566.4 

EL2  155.2 

ALF 

7.27 

LAUNCH  DATE  DEC  20  1968  FLIGHT  TI>e  204.00  ARRIVAL  DATE  JUL  12  1969 


HELIOCENTRIC  CONIC  DISTANCE  567.956 

RL  147.18  LAL  .00  La  88.18  VL  27.539  CAL  6.58  A2L  86.56  HCA  260.39  SKA  126.99  ECC  .19514  INC  3.4401  Vl  30.271 

RP  108.79  LAP  -3,39  LOP  348.56  VP  37.545  CAP  7.69  ATP  90.57  TAL  150.61  TAP  51.01  RCA  102.21  APO  151.77  V2  34.8  3 3 

RC  134.153  CL  20,38  CP  -4.64  TAL  45.93  TAP  156.65  ETS  350.62  TAE  126.24  ETE  182.25  TAC  106.70  ETC  167.97  ClP-157.09 

PLANE  TOCENTRIC  CONIC 

C3  22.226  VHL  4.714  OLA  36.02  RAL  36 . 48  RAO  6567 . 9 VEL  II . 984  PTH  2.14  VHP  5.603  OPA  -2.50  RAP  13.69  ECC  1. 3658 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

66.74  23  1 8 4093.75  -23.83  177.13  269.11  62.15  24  9 21  3493.7  -27.36  169.59 

113.26  4 41  24  3029.74  -23.81  97,26  269.10  62.13  5 31  54  2429.7  -27.34  89.71 

66.74  23  1 8 4093.75  '23.83  177,13  269.11  62.15  24  921  3493.7  -27.36  169.59 

113.26  4 41  24  3029.74  -23.81  97.26  269.10  62.13  5 31  54  2429.7  -27.34  89.7] 

66.74  23  1 8 4093.75  -23.83  177,13  269.11  62,15  24  9 21  3493.7  -27.36  169.59 

113.26  4 41  24  3029.74  '23.81  97.26  269.10  62.13  5 31  54  2429.7  '27.34  89.71 

differential  CCRRECTIONS  mid-course  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDE  2.6341  TRA  3.1528  TC3-2.8303  BAU  .8412  SCT  €309.8  SCR  488.1  SC3  492*6  ST  3503.5  SR  476.1  S5  1450.3 

ROE  .3910  RRA  .0656  RC3  .0552  FAU  .04459  RRT  .6005  RRF  .5880  RTF  .9858  CRT  .937]  CRS  -.9055  CST  -.9966 

roe  2.1633  FRA  3.1853  FC3-1.7370  BSP  20449  SCB  6328.6  R23  -.0079  R13  .9858  LSA  3816.2  MSA  202.4  SSA  13.3 

BOE  2.6629  BRA  3.1534  6C3  2.8309  FSP  -1769  SCI  6316.6  SC2  389.8  THA  2.67  ELI  3531  .9  El2  164.8  AlF  7.27 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968  69  ) 


LAUNCH  DATE  OEC  20  J968 


HELIOCENTRIC  CONIC 
RL  U7.J8  LAL  .00  LOL  88.18 

RP  108.77  lap  -3.38  LOP  351.73 

RC  136.471  GL  19.50  OP  -4.40 

planetocentric  conic 

C3  23.578  VML  4.856  OLA  35.54  RAL  38.04 


flight  time  206.00 
DISTANCE  573.764 

VL  27.518  CAL  6.95  A2L  86.60  MCA  263.56  SNA  126.85 
VP  37.338  CAP  8.14  A2P  90.58  TAL  149.68  TAP  53.25 
7AL  44.66  ZAP  158.31  6TS  350.39  2AE  125.62  6TE  182.01 


ARRIVAL  DATE  JUL  14  1969 

ECC  .19991  INC  3.4010  VI  30.271 
RCA  101.49  APO  152.20  V2  34.841 
ZAC  108.11  ETC  167.99  ClP-158.74 


L-I  TIME 

INJ  LAT 

INJ  LONG 

4094.40 

-23.08 

176.75 

3057.84 

-23.06 

99.06 

4094 .40 

-23.08 

176,75 

3057.84 

-23.06 

99.06 

4094 .40 

-23,08 

176.75 

3057.84 

-23.06 

99.06 

RAO  6568.0  VtL  12.040  PTH  2.15  VHP 
INJ  RT  ASC  INJ  A7MTH  INJ 


5.857  OPA  -1.66  RAP  14.98  ECC  1.3880 
TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


112.43  4 43 

67.57  23  11  ! 

112.43  4 45 

67.57  23  II  I 

112.43  4 43 

differential  CORRECTIONS 
TOE  2.6566  TRA  3.3849  TC3-2.70I1  8AU  .8516 
ROE  .4023  RRA  .0675  RC3  .0542  FAU  .04003 
FOE  2.0024  FRA  3.1171  FC3-1 .4699  8SP  20770 

0OE  2.6869  BRA  3.3856  BC3  2.7017  FSP  -1646 

launch  date  OEC  20  1968 

HELIOCENTRIC  CONIC 

RL  147.18  LAL  .00  LOL  88.18  VL  27,496 

RP  108.74  LAP  -3.36  LOP  354.91  VP  37.330 

RC  138.775  CL  18,62  GP  -4.18  ZAL  43.39 

PLANETOCENTRIC  CONIC 

C3  25.103  VHL  5.010  OLA  35.04  RAL  39.58 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
68.44  23  22  58  4095.01  -22.30 

111.56  4 44  13  3088.01  -22.28 

68.44  23  22  58  4095.01  -22.30 

111.56  4 44  13  3088.01  -22.28 

68.44  23  22  58  4095.01  -22.30 

111.56  4 44  13  3088.01  -22.28 

DIFFERENTIAL  CORRECTIONS 
TOE  2.6770  TRA  3.6304  TC3-2.5619  BAU  .8600 

ROE  .4149  RRA  .0711  RC3  .0519  FAU  .03581 

FOE  1.8565  FRA  3.0557  FC3-1 .2349  BSP  21067 

0OE  2.7089  8RA  3.6311  BC3  2.5624  FSP  -1534 


271 .44 

271 .43 

271 .44 

271 .43 

271 .44 
271.43 


62.19 

62.18 

62.19 

62.18 

62.19 

62.18 


SGT  6387.3  SCR  487.6  SC3 
RRT  .5877  RRF  .5765  RTF 
SC6  6405.9  R23  -.0059  R13 
SGI  6395.8  SG2  394.1  THA 

flight  time  208.00 


24  20  10 
5 33  58 
24  20  10 
5 33  58 
24  20  10 
5 33  58 
y 

457.6 

.9854 

.9854 

2.58 


3494.4 

2457.8 

3494.4 

2457.8 

3494.4 

2457.8 


-26.61 

-26.59 

-26.61 

-26.59 

-26.61 

-26.59 


169.26 
91.57 
169.26 
91.57 
169.26 
91  ,57 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  579.531 

GAL  7.35  AZL  86.64  MCA  266,74  SMA  126.70 

GAP  8,61  AZP  90.19  TAL  148.74  TAP  55.48 


L4UNCH  DATE  DEC  20  1968 
heliocentric  CONIC 

RL  147.16  LAL  .00  LOL  68.18  VL  27.475 

RP  108.71  LAP  -3.32  LOP  358.09  VP  57.323 

RC  141.067  CL  17.74  CP  -3.98  ZAL  42.13 

PLANETOCENTRIC  CONIC 

C3  26.826  VHL  5.179  OLA  34.54  RAL  41,09 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

69.35  23  34  17  4095.50  -21.48 

110.65  4 45  0 3120.35  -21,47 

69.35  23  34  17  4095.50  -21  .48 

110.65  4 45  0 3120.35  -21.47 

69.35  23  34  17  4095.50  -21 .48 

110.65  4 45  0 3120.55  -21.47 

differential  corrections 

TOE  2.6998  TRA  3.8948  TC3-2.4099  BAU  .8644 
ROE  .4286  RRA  .0766  RC3  .0488  FAU  .03175 

FOE  1,7282  FRA  3.0044  FC3-1 .0246  BSP  21251 

0OE  2.7336  BRA  3.8955  BC3  2.4103  FSP  -U23 

launch  date  dec  20  1968 

HELIOCENTRIC  CONIC 
RL  147.18  LAL  *00  LOL  88-18  VL 

RP  108.68  LAP  -3.28  LOP  I .27  VP 

RC  143.344  CL  16.88  CP  -5.80  ZAL 

planetocentric  conic 

C3  28.774  VHL  5.364  OLA  34.03  RAL  42.58  RAO  6568.2 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 

70.30  23  45  52  4095.74  -20.64  175.48 

109.70  4 45  16  3155.04  -20.63  105.33 

70.30  23  45  52  4095.74  -20,64  1^3.48 

109.70  4 45  16  3155.04  -20.63  105.33 

110.00  5 11  58  3073.60  -23.06  100,30 

110.00  4 22  16  3225.18  -18.25  109.43 

differential  CORRECTIONS 
TOE  2.7182  TRA  4.1715  TC3-2.2574  BAU  .8685 

ROE  .4430  RRA  .0837  RC3  .0447  FAU  .02815 

FOE  1.6091  FRA  2.9560  FC3  -.8468  BSP  21506 

60E  2.7541  BRA  4.1723  6C3  2.2578  FSP  -1329 


ZAP  159.90  ETS  350.10  ZAE  125.05  £TE  181.82 

RAO  6568.0  VEl  12,103  PTH  2.17  VHP  6.125 

INJ  LONG  INJ  NT  A'SC  iNJ  AZMTH  INJ  TIME 

176.36  273,81  62.24  24  31  13 

101,01  273.80  62.23  5 35  41 

176.36  273.81  62.24  24  31  13 

101.01  273.80  62.23  5 35  41 

176.36  273.81  62.24  24  3l  13 

101.01  273.80  62.23  5 35  4J 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  6455.5  SCR  487.5  SG3  425.5 
RRT  .5790  RRT  .5692  RTF  .9851 
SG8  6473.9  R23  -.0041  R13  .9851 

SGI  6461.7  SC2  397.1  THA  2.51 

flight  time  210.00 
DISTANCE  585.252 

CAL  7.78  AZL  86.68  MCA  269.91  SMA  126.56 

CAP  9.09  AZP  90.01  TAL  147.80  TAP  57.71 


RAO  6568.1  VEL  12.174  PTH  2,18  VHP  6.406 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
175.94  276.23  62.28  24  42  32 

103.09  276.22  62.27  5 37  0 

175.94  276.23  62.28  24  42  32 

103.09  276.22  62.27  5 37  0 

175.94  276.23  62.28  24  42  52 

103.09  276.22  62.27  5 37  0 

MID-COURSE  EXECUTION  ACCURACY 
SGT  6519.8  SCR  487.8  SG3  396.5 

RRT  .5747  RRF  .5664  RTF  .9847 

see  6558.0  R23  -.0021  R13  .9847 

SCI  6525.8  SG2  398.8  THA  2.47 

flight  time  212.00 


27.452  CAL 
37.316  CAP 


distance  590.922 
8.24  AZL  86.71  HCA  273.09  SMA  126.41 
9.60  AZP  89.82  TAL  J46.84  TAP 


ST  3464.2 

SR  475.6 

SS 

1378. 8 

CRT  .9295  CRS  -.8962 

CST 

-.9966 

LS*  3T53.0 

MSA  207.4 

SSA 

13.3 

EU  3492.4 

EU2  174.2 

ALF 

7.29 

ARRIVAL  date 

JUL 

16  1969 

ECC  .20507 

INC  3.3624 

VI 

30.271 

RCA  100.72 

APO  152.69 

V2 

34.850 

ZAC  109.61 

ETC  167.99 

CLP' 

-160.32 

OPA  -.81 

RAP  16.34 

ECC 

1 .4131 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

34  95.0 

-25.83 

168.91 

2488.0 

-25.82 

93.56 

3495.0 

-25.85 

168.91 

2488.0 

-25.82 

93.56 

3495.0 

-25.83 

168.91 

2488.0 

-25.82 

93.56 

CRBIT  DETERMINATION  ACCURACY 

ST  3419.3 

SR  475.3 

SS 

1312.1 

CRT  .9213 

CRS  -.8868 

CST 

-.9967 

LSA  3687.0 

MSA  212.6 

SSA 

13.2 

ELI  3447.3 

EL2  183.3 

AUF 

7.32 

arrival  date 

JUL 

18  1969 

ECC  .21065 

INC  3.3240 

VI 

30.271 

RCA  99.90 

APO  153.22 

V2 

34  .860 

ZAC  111.16 

ETC  167.98 

CLP 

'161  .84 

OPA  .05 

RAP  17,76 

ECC 

1 .4415 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3495.5 

-25.02 

168.54 

2520.4 

-25.01 

95.70 

5495.5 

-25.02 

168.54 

2520.4 

-25.01 

95.70 

3495.5 

-25.02 

168.54 

2520.4 

-25.01 

95.70 

CRBIT  DETERMINATION  ACCURACY 

ST  3374.5 

SR  475.1 

SS 

1252.5 

CRT  .9133 

CRS  -.8777 

CST 

-.9967 

LSA  3624.1 

MSA  217.7 

SSA 

13.2 

ELI  3402.4 

El2  191.9 

ALF 

7.35 

ARRIVAL  date 

JUL 

, 20  1969 

t ECC  .21668 

INC  3.2856 

VI 

30.271 

5 RCA  99 .02 

' APO  153. 8C 

1 V2 

34.870 

40.88  ZAP  162.89  ETS  349.31  ZAE  124.05  ETE  181 .52  ZAC  112.78  ETC  167.95  ClP-163.50 


VEL  12.254  PTH  2.20  VHP  6,703 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


278.68  62.33 

278.67  62.32 

278.68  62.33 

^78.67  62.32 

279.99  64.04 

277.30  60.58 

MID-COURSE  EXECUTION  ACCURACY 
SGT  657^.5  SCR 
RRT  .5733  RRT 
see  6590.5  R23 
SGI  6578.4  SC2 


24  54  8 

5 37  5) 
54  8 

37  51 
3 12 
16  1 


24 

5 

6 

5 


487.7 

SG3 

369.5 

.5660  RTF 

.9844 

■.OOOi 

RI3 

.9844 

399.2 

THA 

2,44 

OPA  .91  RAP  19.25  ECC  1.4735 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3495.7  -24.18  168.13 

2555.0  -24.17  97-99 

3495.7  -24.18  168.13 

2555.0  -24.17  97.99 

e473.6  -26.35  92.69 

2625.2  -22.03  102.34 

0R6IT  DETERMINATION  ACCURACY 
ST  3322.J  SR  474.3  SS  1195.4 
CRT  .9050  CRS  -.8684  CST  -.9968 
LSA  3555.3  MSA  222.8  SSA  13.0 

ELI  3349.8  £l2  200.1  AlF  7.39 
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JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  DATE  OEC  20  1966 


flight  time  214.00 


ARRIVAL  DATE  JUL  22  1 969 


HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL 

RP  106.65  LAP  -3.23  LOP 

RC  145.606  OL  16.02  OP 

PLANETOCENTRIC  CONIC 
C3  30.960  VHL  5.566  OLA 


DISTANCE  596.534 

66.16  VL  27.430  CAL  6.73  A7L  66.75  NCA  276.26  SNA  126.27  ECC  .22323  INC  3.2469  VI  30.271 

4.45  VP  37.310  GAP  10.13  A7P  69.65  TAL  145.69  TAP  62.16  RCA  96.06  APO  154.45  V^  34 .660 

-3.64  7AL  39.65  7AP  164.30  ETS  346.77  7AC  123.61  £TE  181.42  7AC  114. 4A  ETC  167.90  ClP-164.72 

33.51  RAL  44.03  RAO  6566.2  VEL  12.343  PTH  2.23  VHP  7.017  OPA  1.77  RAP  20.76  ECC  1,5098 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71  .29 

0 1 41 

4095.61 

-19.77 

174.96 

261.16 

62.38 

1 9 57 

3495.6 

-23.31 

167.69 

106.71 

4 44  59 

3192.19 

-19.76 

107.74 

26!. 15 

62.37 

5 36  11 

2592.2 

-23.30 

100.44 

71  .29 

0 1 41 

4095.61 

-19.77 

174.96 

261.16 

62.36 

1 9 57 

3495.6 

-23.31 

167.69 

106.71 

4 44  59 

3192.19 

-19.76 

107.74 

261.15 

62.37 

5 36  11 

2592.2 

-23.30 

100.44 

110.00 

5 44  21 

3010.40 

-24.66 

96.30 

263.65 

65.77 

6 34  31 

24J0.4 

-27.94 

66.46 

110.00 

4 1 29 

3325.39 

-14.61 

115.16 

276.23 

56.65 

4 56  55 

2725.4 

-16.65 

106.35 

differential  CORRECTIONS 
TOE  2.7366  TRA  4.4656  TC3-2. 1007  6AU  .6702 

ROE  ,4561  RRA  .0926  RC3  .0403  FAU  .02461 

FOE  1.5015  FRA  2.91^40  FC3  -.6933  0SP  21737 

eOE  2.7746  BRA  4,4666  6C3  2.1011  FSP  -1242 

LALWCH  DATE  OEC  20  1966 


MIO-COORSE  EXECUTION  ACCURACV 
SGT  66i6.2  W 467.3  SG3  344.6 

RRT  .5749  RRP  .5665  RTF  .9641 

see  6636.1  R23  .0009  R13  .9641 

SGI  6624.2  SG2  396.4  THA  2.43 

Flight  time  216.00 


ORBIT  DETERMINATION  ACO^ACV 
ST  3267.4  SR  472.6  SS  1143.0 
CRT  .6965  CRS  -.6592  CST  -.9969 
LSA  3466.3  MSA  227.7  SSA  12.9 

ELI  3294.9  El2  207.7  ALF  7.42 

ARRIVAL  DATE  JUL  24  1969 


HELIOCENTRIC  CCNIC 

RL  147.16  LAL  -00  LOL  66.16  VL  27.406 

RP  106.61  LAP  -3,16  LOP  7.64  VP  37,303 

RC  147.657  GL  15.16  GP  -3.50  7AL  36.44 

PLANETOCENTRIC  CONIC 


distance  €02.060 

GAL  9,26  ATI  66,79  NCA  279.44  SMA  126.12  ECC 

GAP  10,70  ATP  69.47  TAL  144.94  TAP  64.39  RCA 


.23033  INC  3.2077  Vl 
97.07  APO  155.17  V2 


30.271 

34.691 


TAP  165.66  ETS  346.10  TAE  123.19  ETE  161 .33  TAC  116.15  ETC  167,63  ClP-166.10 


C3  33.463 

VHL  5.766 

OLA  32.96 

RAL  45,45 

RAO  6566.3 

VEL  12.444 

PTH  2.25 

VHP  7.350  OPA  2.62 

RAP  22.37 

ECC  1.5510 

LNCH  A7MTH 

LNCH  TIME 

L-i  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.34 

0 13  56 

4094.75 

-16.67 

174.42 

203.66 

62.44 

1 22  13 

3494.6 

-22.41 

167.17 

107.66 

4 44  0 

3232.16 

-16.66 

110.32 

263.67 

62.43 

5 37  53 

2632.2 

-22.40 

103.07 

72.34 

0 13  56 

4094.75 

-16.67 

174.42 

263.66 

62.44 

1 22  13 

3494.6 

-22. Al 

167.17 

107.66 

4 44  0 

3232.16 

-16.66 

110.52 

265.67 

€2.43 

5 37  53 

2632.2 

-22.40 

103.07 

110.00 

6 7 3 

2976.90 

-25.60 

94.13 

267.23 

66.76 

6 56  40 

2376.9 

-26.72 

06.17 

110.00 

3 50  6 

3396.01 

-12.21 

119.16 

279.71 

57.62 

4 46  44 

2796.0 

-16.37 

112.55 

differential  CORRECTIONS 
roe  2.7550  TrA  4.779T  TC5-l  .9407  0AU  .6669 

ROE  .4736  RRA  .1034  RC3  .0357  FAU  .02166 

FOE  1.4045  FRA  2.6763  FC3  -.5605  BSP  21944 

BOE  2.7955  BRA  4.7606  BC3  1.9410  FSP  -J161 


MID-COURSE  EXECUTION  ACCURACV 
SGT  6657.0  SCR  466.6  SG3  322.1 

RRT  .5790  RRF  .5735  RTF  .9639 

SGB  6674.6  R23  .0021  R13  .9640 

SGI  6663.0  SG2  396.3  THA  2,43 


ORBIT  DETERMINATION  ACCURACV 
ST  3211.1  SR  470.6  SS  1095.0 
CRT  .6679  CRS  -.6500  CST  -.9970 
LSA  341 7.2  MSA  232.2  SSA  12.7 

ELI  3236.3  EL2  214.7  ALF  7.45 


LAUNCH  DATE  DEC  20  1966 


flight  time  216.00 


ARRIVAL  CATE  JUL  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  607.552 


RL  147.16 

LAL 

.00 

LOL 

06.16 

VL  27.365 

gal  9.63 

A7L  6^.63 

NCA 

262.62 

SMA 

125.97 

ECC  .23605 

INC  3.1676 

Vl  30.271 

RP  106.56 

LAP 

-3.09 

LOP 

10.82 

VP  37.297 

GAP  1 1 .29 

ATP  69.31 

TAL 

144.00 

TAP 

66.63 

RCA  95.90 

APO  155.96 

V2  34.902 

RC  150-092  CL  14.32 
PLANETOCENTRIC  CONIC 

GP 

-3.37 

7AL  37.25 

7AP  167.02 

ETS  347.26 

7AE 

122.60 

ETE 

161.26 

7AC  117.69 

ETC  167.73 

ClP-167.45 

CS  36.330 

VHL 

6.027 

CLA 

32.45 

RAl  46.63 

RAO  6566.4 

VEl  12.556 

PTH 

2.26 

VHP 

7,705 

OPA  3.47 

RAP  23.99 

ECC  1.5979 

LNCH  A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  lAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.45 

0 

26  41 

4093.02 

-17.95 

173.76 

266.21 

62.51 

1 

34  54 

3493.0 

-21 .49 

166.57 

106.55 

4 

42  16 

3275 

.11 

-17.94 

113.11 

266.20 

62.50 

5 

36  53 

2675.1 

-21 .47 

105.91 

73.45 

0 

26  41 

4093.02 

-17,95 

173.76 

266.21 

62.51 

I 

34  54 

3493.0 

-21 .49 

166.57 

106.55 

4 

42  16 

3275 

.11 

-17.94 

113.11 

266.20 

62.50 

5 

36  53 

2675.1 

-21.47 

105.91 

no.oo 

6 

26  13 

2954 

.45 

-26.40 

92.66 

290.47 

67.45 

7 

15  26 

2354.4 

-29.21 

64.61 

110.00 

3 

41  56 

3461 

.66 

-9.66 

122.64 

261.36 

57.11 

4 

39  36 

mt\7 

-14.14 

116.14 

differential  CORRECTIONS 


MIO-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACV 


TOE 

2.7750 

TRA 

5.11^  TCy- 1 .7769  6AU 

.6642 

SGT  6669.9 

SCR 

465.3  SG5 

301 .2 

ST 

3154.4 

SR 

467.5 

SS 

1051 .6 

ROC 

.4901 

RRA 

.1160  RC3  .0313  FAU 

.01675 

RRT  .5655 

RRF 

.5607  RTF 

.9636 

CRT 

.6792  CRS 

-.6411 

CST 

-.9971 

FDE 

1.3175 

FRA 

2.6466  FC3  -.4467  BSP 

22119 

see  6707.4 

R23 

.0032  R13 

.9639 

LSA 

3349.4 

MSA 

236.2 

SSA 

12.4 

60E 

2.6179 

BRA 

5.1163  0C3  1.7792  FSP 

-1066 

SGI  6695.9 

SG2 

393.1  THA 

2.44 

ELI 

3161.2 

EL2 

220.9 

ALF 

7,46 

CAUNCH  DATE  OEC  20  1966 


flight  time  220.00 


ARRIVAL  CATE  JUL  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  612.937 


RL  147.16 

LAL 

.00 

La  66.16 

VL  27.362 

gal  10.45 

ATI  66.67 

HCA  265.61 

SMA 

125.62 

ECC  .24646 

INC 

3.1266 

Vl 

30.271 

RP  106.54 

LAP 

-3,01 

LOP  14.01 

VP  37.291 

GAP  11.92 

ATP  69.15 

TAL  143.06 

TAP 

66.66 

RCA  94 .01 

APO 

156.63 

V2 

34.914 

RC  152.312 

GL 

13.49 

GP  -3.25 

7AL  36.09 

TAP  166.32 

ETS  346.20 

TAE  122.43  ETE 

101 .20 

TAC  119.66 

ETC 

167.61 

CLP 

-166.70 

f^ANETOCENTRIC  CONIC 

C3  39.576 

vml 

6.291 

OLA  31 .91 

RAL  46.16 

RAO  6566.5 

VEL  12.666 

PTH  2.30 

VHP 

6.063 

OPA  4.32 

RAP 

25.65 

ECC 

1 .6514 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.64 

0 

39  55 

4069.96 

-17.00 

173.03 

266.77 

62.56 

1 

46  5 

3490.0 

’20.54 

165.07 

105.36 

4 

39  42 

3321 .43 

-16.99 

116.13 

286.76 

62.56 

5 

35  4 

2721  .4 

-20.52 

106.96 

74.64 

0 

39  55 

4069.96 

-17.00 

173.03 

266.77 

62.56 

I 

46  5 

3490.0 

’20.54 

165.67 

105.36 

4 

39  42 

3321 .43 

-16.99 

116.13 

286.76 

62.56 

5 

35  4 

2721 .4 

’20.52 

106.96 

110.00 

6 

43  16 

2936.56 

-26.61 

91 .61 

293.63 

67.95 

7 

32  17 

2336.6 

-29.55 

63.50 

110.00 

3 

35  30 

3520.62 

-7.67 

125.60 

283.16 

56.59 

4 

34  10 

2920.6 

-12.02 

119.40 

differential  CORRECTIONS 

HIO'COU)»E  execution  ACCURACT 

ORBIT  DETERMINATION  ACCURACV 

TOC  2.7992 

TRA 

5.4766 

TC3-I .6141 

BAU  .6542 

SCT  6T19.I  aCR  403.T  SCi  2S2.2 

ST  3100.0 

SR 

463.5 

SS 

1013.5 

ROE  .5069 

RRA 

.1306  RC3  .0273  FAU  .01590 

RRT  , 

.5943  RRF  , 

,5900  RTF  . 

.9636 

CRT  ,6706 

CRS 

-.6325 

CST 

-.9973 

FOE  i.2408 

FRA 

2.6273  FC3  -.3477  BSP  22204 

see  6736,5  R23  - 

.0042  R15  . 

,9636 

LSA  3265.4 

MSA 

239.6 

SSA 

12.2 

BOE  2.6447 

BRA 

5.4761 

6C3  1.6143 

FSP  -1012 

SCI  6725.2  SC2  366.7  THA 

2.46 

Eli  3126.3  EL2 

226.2 

ALF 

7.46 

666 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69) 


LAUNCH  DATE  OEC  Zi  1966 


FLIOHT  TIPC  70,00 


ARRIVAL  date  MAR  1 1969 


heliocentric  conic 
RL  147.17  LAL  .00  LOL  69,20 

RP  107.48  LAP  2.93  LOP  135.97 

RC  67,164  CL  9.02  CP  1-05 

planetocentric  conic 
C3  196.046  VHL  14.073  OLA  13.90  RAL 


DISTANCE  139.446 

VL  16.461  CAL  16.05  A7L  65.99  MCA  46,64  SMA  90.77 

VP  31.741  CAP  -40.71  A7P  67.25  TAl  170.37  TAP  217.21 

7AL  65.48  ZAP  26.41  ETS  161 .63  7AE  142.34  ETE  190.77 


20.14  RAO  6571  . 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 54 

3 

3178.65 

-26.37 

109.24 

90.00 

20  30 

14 

4926.74 

21.21 

214.93 

100.00 

6 22 

45 

2692.63 

-26.12 

66.56 

100.00 

21  44 

14 

4690.00 

22.69 

196.73 

MO.OO 

7 47 

26 

2627.54 

-32.79 

69.44 

110.00 

22  36 

0 

4527.65 

27.33 

162.59 

OIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  OEC  21  1966 


TC3 

-.1133 

6AU 

.3042 

RC3 

-.0167  FAU 

.01306 

FC3 

-.0571 

BSP 

2202 

0C3 

.1149 

FSP 

-64 

1 VEL  17.671  PTH  3.00  VHP  23.562 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
265.67  79.29  5 47  2 

273.55  70.76  21  52  23 

266.24  79.43  7 10  57 

272.91  70.23  23  2 24 

267.23  79.75  6 31  16 

271.07  66.62  23  5l  26 

MIO-COORSE  El^CUTION  ACCURACY 
SCT  632.5  SCR  446.5  SC3  30.2 
RRT  .0030  RRf  -.0055  RTF  -.6363 
see  944.7  R23  -.0026  R13  -.6363 
SOI  632.5  SC2  446.5  THA  .13 

flight  time  72.00 


ECC  .66702  INC  4.0145  VI  30.273 
RCA  30.23  APO  151.32  V2  35.256 
ZAC  79.09  ETC  165.60  CLP  26.39 

DPA  -6.30  RAP  346.55  ECC  4.2593 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2576.7 

4326.7 
2292.6 
4090.0 
2027.5 
3927.9 


-27.56 

16.39 

-29.30 

19,99 

-33.66 

24.16 


100.79 
207 . 36 
79.97 
169.14 
60.36 
174.64 


0R6IT  DETERMINATION  ACCURACY 


ST 

346.7  SR 

410,7 

SS 

334.0 

CRT 

.6959  CRS 

.7912 

CST 

.9661 

LSA 

591.)  MSA 

225.2 

SSA 

13.7 

Eli 

496,4  EL2 

206.0 

ALF 

51  .66 

ARRIVAL 

DATE 

MAR 

3 1969 

HELIOCENTRIC  CONIC 


RL 

147.17  LAL 

,00 

RP 

107.46  LAP 

3.02 

RC 

65.159  CL 

5.36 

PLANETOCENTRIC  ' 

CONIC 

DISTANCE  145.413 

.00  LOL  69.20  VL  19.155  CAL  17.27  A7L  66.06  HCA  50.09  SMA  92.37 

139.22  VP  32.137  GAP  -36.61  ATP  67.47  TAL  169.61  TAP  219.70 

1.06  7AL  64.37  ZAP  26.66  ETS  162.12  7AE  142.91  ETE  191.40 


ECC  .63950  INC  3.9365  VI  30.273 
RCA  33.30  APO  151.45  V2  35.257 
ZAC  60.75  ETC  165.75  ClP  26.66 


C3  179.849  VHL  13. 4JI  OL*  14.66  «4L  21 .09  RAO  €571p,9  VEL  17.354  PTM  2-9* 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

4 51  3 

3169.66 

-26.23 

1)0.03 

285.95 

78.92 

90.00 

20  40  47 

4666.72 

20.24 

212.22 

273.31 

69.76 

100.00 

6 20  16 

2902.13 

-28.00 

69.26 

286.34 

79.09 

100.00 

21  54  15 

4649.69 

21.94 

194.12 

272.63 

69.17 

110.00 

7 46  7 

2633.50 

-32.72 

69.69 

287.37 

79.50 

IIO.OO 

22  *44  53 

4491 .06 

26.40 

160.14 

270.69 

67.45 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 44  13 

2569.9 

-27,49 

101 .59 

22  2 13 

4266.7 

17,30 

204.76 

7 6 36 

2302.1 

-29.22 

60.66 

23  11  44 

4049.7 

16.91 

166.63 

6 30  1 

2033.5 

-33.62 

60.63 

23  59  44 

3691  .1 

23.11 

172.53 

DIFFERENTIAL  CORRECTIONS 
TDE  -.6639  TRA-1.7162  TC3  -.1193 

ROE  -.9646  RRA  .3956  RC3  -.0209 

FOE  .3612  fra  .6610  FC3  -.0639 

BOE  1.1710  BRA  1.7631  8C3  .1212 


-.1193  BAU  .2913 

SCT 

671.0  SCR  451.1  SC3 

32.7 

ST 

-.0209  FAU  .01327 

RRT 

.0058  RRF  -.0065  RTF 

-.6576 

CRT 

-.0639  BSP  2376 

see 

980.9  R23  -.0033  R13 

-.6576 

LSA 

.1212  FSP  -7I 

SC] 

871.0  SC2  451.1  THA 

.23 

ELI 

ORBIT  DETERMINATION  ACCURACV 
ST  363.6  SR  415.4  SS  349.4 

CRT  .6946  CRS  .7922  CST  .9677 

LSA  611.0  MSA  231.4  SSA  14.0 

ELI  509.3  EL2  213.5  ALF  50.42 


LAUNCH  DATE  OEC  21  1966 


flight  TIME  74.00 


ARRIVAL  DATE  MAR  5 1969 


HELIOCENTRIC  CONIC 


RL 

147.17 

LAL 

,00 

RP 

107.49 

LAP 

3.10 

RC 

63.173 

GL 

5.75 

PLANETOCENTRIC  CONIC 

C3 

163.412 

VHL 

12.763 

LNCH  AZMTH 

LNCH  TIME 

90.00 

4 

47  47 

90.00 

20 

51  6 

DISTANCE  151.466 

,00  LOL  89.20  VL  19.764  GAL  16.53  A7L  66.13  HCA  53.34  SMA  93.98 

142.47  VP  32.513  GAP  -37.00  A7P  67.69  TAL  168.66  TAP  222.20 

1.12  ZAL  63.31  ZAP  25.37  ETS  162.45  ZAE  143.60  ETE  192.07 


RAL 


21.96  RAO  6570.6  VEL  16.674  PTH  2.91 
INJ  RT  ASC  INJ  AZMTH 


100.00  6 17  34 

100.00  22  4 2 

110.00  7 44  34 

110.00  22  53  31 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6646  TRA-1.7226  TC3  -.1257 

ROE  -,9269  RRA  .3734  RC3  -.0232 

FOE  .3753  FRA  .7051  FC3  -.0714 

BOE  1.1423  BRA  1.7626  0C3  .1276 

LAUNCH  DATE  DEC  21  1966 

HELIOCENTRIC  CONIC 
RL  147,17  LAL  .00  LOL  69.20 

RP  107.50  LAP  3.16  LOP  145.72 

RC  61 .231  GL  6.13  GP  1.16 

Planetocentric  conic 


L-I  TIME 

INJ  LAT 

INJ  LONG 

3200.26 

-26.09 

110.76 

4644.02 

19.21 

209.51 

2910.76 

-27.69 

69.67 

4606.76 

20.92 

191.50 

2636.50 

-32.65 

70.27 

4453.76 

25.40 

177.70 

265.90 

273.02 

266.31 

272.30 

267.36 

270.26 


78.56 

66.79 

78.79 
66.15 
79.26 
66.31 


VHP  21 .706 
INJ  TIME 

5 41  6 

22  11  52 

7 6 4 

23  20  51 

6 26  33 

24  7 45 


ECC 

.61263 

INC 

3.6693 

VI 

30.273 

RCA 

36 

.40 

APO 

151  .55 

V2 

35.254 

ZAC 

62 

.42 

ETC 

165.66 

CLP 

25.35 

OPA 

-6 

.89 

RAP 

349.73 

ECC 

3.6693 

PO  CST 

TIM 

INJ  2 LAT 

INJ 

2 LONG 

0AU  .2792 
FAU  .01349 
0SP  2497 
FSP  -76 


912.9  SCR  455.0  SC3  35.5 
.0099  RRf  -.0123  RTF  -.6764 
-.0034  R13  -.6764 
454.9  THA  .37 


SCT 
RRT 

see  1020.0  R23 

SCI  912.9  SC2 


flight  time  76.00 


2600.3  -27.40  102.34 

4244.0  16.16  202.17 

2310.6  -29.15  61.30 

4006.6  17.77  184.12 

2036.5  -33.79  61.21 

3653.6  21.96  170.22 

ORBIT  determination  ACCURACV 

ST  362.9  SR  419.6  SS  365.6 

CRT  .6944  CRS  .7936  CST  .9674 

LSA  632.4  MSA  237.1  SSA  14.2 
ELI  523,3  EL2  220.9  AlF  48.76 

arrival  DATE  MAR  7 1969 


C3  146.546 

VHL 

12. 

.166 

OLA  16.13 

RAL  22.81 

RAO  657D.6 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

44 

16 

3209.90 

-25.96 

111.44 

90.00 

21 

1 

17 

4800.63 

18.12 

206.80 

100.00 

6 

14 

36 

2918.55 

-27.79 

90.43 

100.00 

22 

13 

36 

4567.21 

19.65 

188.86 

110.00 

7 

42 

46 

2642.59 

-32.60 

70.57 

110.00 

23 

1 

55 

4415.94 

24.34 

J75.2t 

DISTANCE  157.606 

VL  20.372  GAL  15.80  AZL  86.19  HCA  56.58  SMA  95,57 

VP  32.671  GAP  -35.26  AZP  67.90  TAL  166.13  TAP  224.72 

ZAL  62.32  ZAP  23.66  ETS  182.61  ZAE  144.41  ETE  192.61 


INJ  RT  ASC 
265.74 


ECC  .56646  INC  3.6057  VI  30.273 
RCA  39.52  APO  151.62  V2  35.251 
ZAC  64.11  ETC  166.01  ClP  23.65 


OIFFERENTIAL  CORRECTIONS 
TOE  -.6642  TRA-J.7244  TC3  -.1313  6AU  .2657 

ROE  -.6934  RRA  .3514  RC3  -.0257  FAU  ,01374 

FOE  .3697  FRA  .7293  FC3  -.0601  BSP  2672 

BOE  1.1132  BRA  1.7598  BC3  .1338  FSP  -86 


272.67 
266.16 
271 .91 
267.26 
269.77 

MID-COUR«  E«CUTI0N  AC^ACT 
SCT  995.0  SCR  458.1  SC3  38.5 
RRT  .0139  RRf  -.0163  RTF  -.6945 
see  1099.2  R23  -.0038  R13  -.6945 
SGI  999.0  9C2  456.1  THA  .50 


2.67 

VHP  20.627  OPA  -6.16 

RAP  351.33 

ECC  3.4447 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

76.26 

5 37  45 

2609.9 

-27.31 

103.03 

67.66 

22  21  16 

4200.6 

14.96 

199.55 

76.51 

7 3 15 

2316.6 

-29.09 

61  .67 

67.16 

23  29  45 

3967.2 

16.59 

161 .61 

79.11 

6 26  51 

2042.6 

-33.76 

61  .53 

65.22 

24  15  31 

5615.9 

20.79 

167.92 

OReiT  DETERMINATION  ACCURACY 


ST 

402.1 

SR 

423.1 

SS 

362.0 

CRT 

.6941 

CRS 

.7950 

CST 

.9671 

LSA 

654.0 

MSA 

242.4 

SSA 

14.3 

ELI 

537.4 

El2 

227.9 

ALF 

47.10 

667 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  OEC  J96B  TlICHT  TIMC  7S,00  ARRIVAL  DATE  MAR  9 1969 

HELIOCENTRIC  CONIC  DISTANCE  163. 

Rl  U7.ir  lal  .00  lOl  89.20  VL  ^0.92l  OAL  15. JO  A7L  86. ^5  HCA  59.85  SWA  97. J6  ICC  .56107  INC  3.7468  VI  30.e73 

RP  107.51  LAP  3.24  LOP  148.98  VP  33.210  CAP  -33.64  A7P  88.12  TAL  167.43  TAP  227.26  RCA  42.65  APO  151.67  V2  35.248 

RC  59.538  CL  6.52  OP  1.20  7AL  61.39  7AP  22.40  ET5  183.21  7AE  145.35  £TE  193.61  ZAC  85.81  ETC  166.12  CLP  22.37 

planetocentric  conic 

C3  135.092  VHL  11.623  CLA  16.85  RAl  23.58  RAO  6570.5  VEL  16.013  PTH  2.82  VHP  19.980  OPA  -5.42  RAP  352.94  ECC  3.2235 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

40 

27 

3218.83 

-25.83 

112.06 

285.44 

77.98 

5 

34 

6 

2618.8 

-27.23 

103.67 

90.00 

21 

11 

16 

4756.51 

16.97 

204.07 

272.26 

66.98 

22 

30 

33 

4156.5 

13.71 

196.91 

100.00 

6 

11 

23 

2925.56 

-27.69 

90.93 

285 .88 

78.27 

7 

0 

9 

2325.6 

-29.03 

82.38 

100.00 

22 

23 

I 

4525.00 

18.71 

186.26 

271.47 

66.25 

23 

38 

26 

3925 .0 

15.34 

179.09 

110.00 

7 

40 

49 

2645.78 

-32.56 

70.81 

287.01 

78.97 

8 

24 

54 

2045.8 

-33.74 

61  .78 

no. 00 

23 

10 

5 

4377.55 

23.22 

172.85 

269.24 

64.18 

24 

23 

3 

5777.5 

19.56 

165.63 

DIFPERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACr  0R8IT  DETERMINATION  ACCURACY 


TOE 

-.6642 

TRA- 

1 .7253 

TC3 

-.1365 

BAU 

.2518 

SCT 

996.  0 sett 

460.6 

SC3 

41.8 

ST 

422.3 

SR 

426.1 

SS 

399.1 

ROE 

-.8581 

RRA 

.3297 

RC3 

-.0283 

FAU 

.01403 

RRT 

.0163  WF 

-.0210 

RTF 

-.7119 

CRT 

.6943 

CRS 

.7966 

CST 

.9868 

FOE 

.4046 

FRA 

.7541 

FC3 

-.0899  BSP 

2848 

SC6 

1099.9  Ki 

-.0043 

R13 

-.7119 

LSA 

676.6 

MSA 

247.2 

SSA 

14.5 

BOE 

1 .0851 

BRA 

1.7565 

BC3 

.1394 

FSP 

-95 

SCI 

996.6  SC2 

460.5 

tha 

.62 

ELI 

552.2  El2 

234.5 

alf 

45.37 

LALNCH  DATE  OEC  21  1968  PlICHT  TIME  60*00  ARRIVAL  DATE  MAR  11  1969 

HELIOCENTRIC  CONIC  OISTAN^  170.115 

Rl  147.17  L^  M LOL  89.20  VL  21.434  CAL  14.43  A2L  86.31  HCA  63.08  SNA  98.73  ECC  .53648  INC  3.6916  VI  30.273 

RP  107.52  LAP  3.29  L^  152.23  VT»  33.511  GAP  -32.^  ATP  88.33  TAl  1 66 . T5  W 229.83^  RCA  45.76  APO  151.70  V2  35.245 

RC  57.501  CL  6.^  CP  1.25  2al  60.53  ZAP  20.#4  ETS  183.^  ZAE  146.42  ETE  194.48  ZAC  87.52  ETC  166.21  CLP  20.91 

PLAfCTOCENTRIC  CONIC 

C3  122.906  VHL  1 1 .086  OLA  17.55  RAL  24.30  RAO  6570.3  VEL  15.628  PTH  2.78  VHP  19.161  OPA  -4.66  RAP  354.56  ECC  3.0227 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

IN. 

( 2 LAT 

INJ 

2 LONG 

90.00 

4 

36  20 

3227.12 

'25.71 

112.64 

265.02 

77.71 

5 30 

7 

2627.1 

'27.15 

104.27 

* 

90.00 

21 

21  5 

47JI.63 

15.75 

201.34 

271 .80 

66.16 

22  39 

37 

4in  .6 

12.40 

194.27 

100.00 

6 

7 54 

2931 .85 

-27.60 

91.37 

285.48 

78.05 

6 56 

46 

2331 .9 

- 

28.97 

82.84 

100.00 

22 

32  13 

4482.14 

17.52 

183.64 

270.97 

65.38 

23  46 

55 

>882.1 

14.05 

176.56 

I 

110.00 

7 

38  35 

2648.13 

-32.53 

70.99 

286.64 

78.87 

8 22 

43 

2048.1 

- 

33.72 

61  .96 

r 

110.00 

23 

18  1 

4338.62 

22.05 

170.44 

268.65 

63.19 

24  30  20 

3738.6 

18.27 

163.34 

1 

differential 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATIOn  ACCURACY 

1 

TOE  -.6641 

TRA- 

1.7247 

TC3  -.1410 

BAU  .2372 

SCT 

1043.8  SCR 

462.3  SC3 

45.4 

ST 

443.3 

SR 

428.4 

55 

416.7 

5 

ROC  -.8232 

RRA 

.3063  «C3  -.0312  F*0  .01435 

RRT 

.0236  RRF 

-.0263  RTF  - 

.tze6 

CRT 

.6949 

CRS 

.7985 

CST 

.9865 

I 

FOE  .4205 

FRA 

.7793  FC3  -.1011 

BSP  304] 

see 

1141.6  «I23 

-.0049  R13  - 

.7286 

LSA 

700.2  MSA 

251.4 

SSA 

14.7 

BOE  1.057? 

BRA 

1 .7521 

BC3  .1444 

FSP  -105 

SCI 

1043.9  9C2 

462.1  tha 

.74 

Eli 

567.6 

EL2 

240.6 

ALF 

43.59 

LAUNCH  DATE  DEC  21  1968  FLIGHT  TIME  82.00  ARRIVAL  DATE  MAR  13  1969 

HELIOCENTRIC  CONIC  DISTANCE  176.472 

RL  147.17  LAL  .00  LOL  “897^  Vl  ” 21 .913  CAL  13.78  AZL  86.36  HCA  66.32  SNA  100.28  ECC  .51275  INC  3.6395  Vi  30.273 

RP  107.54  lap  3.33  LOP  155.48  VP  33.834  CAP  -30,59  A7P  88.54  TAL  166.10  TAP  232.42  RCA  48.86  APO  151.70  V?  35.238 

RC  55.726  CL  7.34  CP  1.30  ZAL  ?9.73  ZAP  19.50  ETS  184.18  7AE  147.63  ETE  195.45  7AC  89.25  ETC  166.29  CLP  19.45 

Planetocentric  CONIC  - — ..  . 


C3  111.863 

VHL  10.577 

OLA  18.24 

RAL  24.95 

RAO  6570.1 

VEL  15.27J 

PTH  2.74 

VHP  18.371 

OPA  -3.89 

RAP  356.18 

ECC  2.8410 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 31  55 

3234.85 

-25.60 

113.18 

284.48 

77.46 

5 25  50 

2634.9 

-27.07 

104.82 

z 

90  M 

21  30  45 

4666.00 

14.48 

198.59 

271 .29 

65.40 

22  48  31 

4066.0 

11.04 

191  .61 

1 

100.00 

6 4 8 

2937.48 

-27.52 

91.77 

284.96 

77.85 

6 55  5 

2337.5 

-28.92 

83.25 

100.00 

22  4J  13 

4438.61 

16.26 

IBI.02 

270.43 

64,57 

23  55  12 

3838.6 

12.71 

174.03 

110.00 

7 36  7 

2649.68 

-32.51 

71.10 

286.14 

78.80 

8 20  17 

2049.7 

-33.71 

62.08 

- 

110.00 

23  25  43 

4299.17 

20.82 

168.04 

268.02 

62.25 

24  37  23 

3699.2 

16.94 

161 .06 

differential  CORRECTIONS  MJO-COURSE  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 


TOE 

-.6675 

TRA-1, 

.7259 

TC3 

-.1458  BAU 

.2240 

SCT  1093.2  SCR 

463.3  SC3 

49.3 

ST 

467.0  SR 

430.1 

55 

435.3 

ROE 

-.7887 

RRA 

.2874 

RC3 

-.0341  FAU 

.01469 

RRT  .0304  RRF  - 

.032F  RTF  - 

,Z442 

CRT 

.6970  CRS 

.6006 

CST 

.9865 

= 

FOE 

.4375 

FRA 

.8055 

FC3 

-.1137  BSP 

5168 

see  1107.3  «?3  - 

.0049  R13  - 

.7442 

LSA 

726.1  MSA 

255.0 

SSA 

14.9 

BOE 

1 .0332 

BRA  1. 

.Z497 

BC3 

.1498  FSP 

-115 

SCI  1093.3  SC2 

463.0  THA 

.90 

Eli 

585.2  EL2 

246.1 

ALF 

4J  .63 

LAUNCH 

DATE  OEC  21 

1968 

flight  TIME 

84.00 

ARRIVAL 

DATE 

MAR 

15  1969 

HELIOCENTRIC  CONIC 

DISTANCE  182*889 

= 

RL 

147.17 

LAL 

.00  La 

89.20  VL 

a. 360 

CAL 

13.15  ATL  86.41 

HCA  69.56 

SHA  101.80 

ECC 

.48990  INC 

3.5900 

VI 

30.273 

RP 

107.56 

LAP 

3.36 

LOP 

158.72  VP 

34. U9 

CAP 

-29.17  ATP  88.75 

TAL  165.48 

TAP  235.05 

RCA 

51.93  APO 

151 .68 

V2 

35.232 

RC 

54 .021 

GL 

7.76 

OP 

1.36  TAL 

50.99 

TAP 

18.06  ETS  184.77 

TAE  148.98 

ETE  196.52 

TAC 

90.98  ETC 

166.35 

CLP 

18.01 

PLANETOCENTRIC  CONIC 

C3  101.852  VHL  10.092  OLA  18.92  RAL  25.55  RAO  657D.D  VEL  14.940  PTH  2.69  VHP  17.608  OPA  -3.11  RAP  357.81  ECC  2.6762 
LNCH  ATMTH  LNCH  time  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 27  9 3242.11  -25.49  113.68  283.83  77.23  5 21  11  2642.1  -27.00  105.34 

90.00  21  40  16  4619.60  13.14  195.84  270.73  64.69  22  57  16  4019.6  9.63  188.93 

100.00  604  2942.51  -27.45  92.13  284.31  77.68  6 49  6 2342.5  -28.67  83.61 

100.00  22  50  3 4394.44  14.95  178.39  269.83  65.81  24  317  3794.4  1J.31  17J.49 

nO.OO  7 33  24  2650.48  -32.50  71,16  285.53  78.77  8 17  35  2050.5  -33.7]  62.14 

110.00  23  33  12  4259.23  19.53  165.65  267.54  61.37  24  44  11  3659.2  15.56  158.78 

differential  CORRECTICNS  MI0-GX1R9E  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6686  TRA-1.7231  TC3  -.1488  6AU  .2089  SCT  1141,8  SGR  463.5  SC3  53.5  ST  490.3  SR  431,1  SS  454.4 

ROE  -.7546  RRA  .2668  RC3  -.0372  FAU  .01509  RRT  .0371  RRF  -.0392  RTF  -.7594  CRT  .6989  CRS  .8033  CST  .9863 

FOE  .4550  FRA  .8321  FC3  -.1283  8$P  3367  SC6  1232.3  R23  -.0055  R15  -.7594  ISA  752.3  MSA  258-0  SSA  15.0 

BOE  1.0082  BRA  1.7436  BC3  .1534  FSP  -127  SCI  1141. 9 SC2  463.1  THA  1.03  ELI  602.8  EL2  250.8  ALF  39.77 


668 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69' 


LAUNCH  DATE  DEC  21  1968 


flight  TIHE  86.00 


ARRIVAL  date  mar  J7  1969 


HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  89.20 

RP  107.58  LAP  3.38  LOP  161.97 

RC  52.393  GL  8.20  GP  1.42 

planetocentric  conic 
C3  92.775  VHL  9.632  OLA  19.58 


DISTANCE  189.362 

VL  22.778  gal  12.54  A2L  86.46  HCA  72.80  SNA  103.30  ECC  .46793  INC  3.5425  VI  30.273 

VP  34.388  GAP  -27.81  A7P  88.95  TAL  164.90  TAP  237.70  PCA  54.96  APO  151.64  V2  35.226 

7AL  58.32  7AP  16.63  ETS  185.46  7AE  150.47  ETE  197.74  7AC  92. 7l  ETC  166.40  CLP  16,58 

RAL  26.09  RAO  6569.8  VEL  14.633  PTH  2.65  VHP  16.870  OPA  -2.32  RAP  359.44  ECC  2.5268 


LNCH  A7MTH 

LNCH  ' 

riME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 22 

3 

3248.99 

-25.39 

114.16 

90.00 

21  49 

40 

4572.43 

11.76 

193.07 

100.00 

5 55 

41 

2947.02 

-27.38 

92.45 

100. DO 

22  58 

42 

4349.63 

13.59 

175,76 

110.00 

7 30 

26 

2650.59 

-32.50 

71.17 

110.00 

23  40 

27 

4218.83 

18.20 

163.28 

INJ  RT  ASC 
283.05 
270.12 
283.56 
269.16 
284.79 
266.62 


INJ  A7MTH 
77.01 
64.05 
77.52 
63.12 
78.77 
60.55 


INJ  time 

5 16  12 

23  5 52 

6 44  48 

24  11  12 
8 14  37 

24  50  45 


differential  corrections 


FOE 


LAUNCH  DATE  DEC  21  1968 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LO 

RP  107.60  LAP  3.39  LO 

RC  50.852  GL  8.65  CP 

PLANETOCENTRIC  CONIC 
C3  84.542  VHL  9.195  OLA  20.23 

LNCH  A7MTH  LNCH  TIME  L-J  TIME 
4 16  34 


MID-COURSE  EXECUTION  ACCURACV 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2649.0  -26.92  105.85 

3972.4  8.17  186.23 

2347.0  -28.83  83.94 

3749.6  9.88  168.94 

2050.6  -33.70  62.15 

3618.8  14.14  156.52 

0R8IT  determination  ACCURACV 


-.1509 

BAU 

.1938 

SCT  1192.4  SCff  463.0  SC3 

58.1 

ST 

514.9  SR 

431  .5 

SS 

474  .4 

-.0405 

FAU 

.01553 

RRT  .0446  RRF  -.0469  RTF 

.7739 

CRT 

.7015  CRS 

.8062 

CST 

.9862 

-.1449 

BSP 

3562 

see  1279.1  R23  -.0061  R13  -. 

.7739 

LSA 

780.0  MSA 

260,3 

SSA 

15.2 

.1562 

FSP 

-140 

SCI  1192.6  SC2  462.4  TM* 

1,17 

ELI 

621.7  El2 

254.7 

alf 

37.89 

FUQHT  TIME  66.00 

ARRIVAL 

DATE 

MAR 

19  1969 

DISTANCE  199.664 

89.20 

VL 

23.169 

GAL 

11.99  A2t  66.90  HCA  76.09 

SMA  104.76 

ECC 

.44686  INC 

3.4967 

VI 

30.273 

165.22 

VP 

34.64] 

CAP 

-26.90  ATP  69.16  TAL  164.34 

TAP  240.39 

RCA 

57.95  APO 

151.58 

V2 

35.219 

1.40 

7AL 

57.71 

ZAP 

19.22  ETS  166.29  2AE  192.11 

ETE  199.12 

ZAC 

94.45  ETC 

166.43 

CLP 

15.15 

90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3255.60 
21  58  56  4524.50 

5 51  0 2951.11 

23  7 11  4304.23 

7 27  13  2650.08 


23  47  28  4178.02 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6725  TRA-1.7134  TC3  -.1516 

ROE  -.6882  RRA  .2270  RC3  -.0438 

FOE  .4935  FRA  .8877  FC3  -.1641 

BOE  .9623  BRA  1.7284  BC3  .1578 


LAUNCH  DATE  DEC  21  1968 


RAL  26.56 
INJ  LAT 
-25.28 
10.31 
'27.32 
12.18 
-32.50 
16.82 

BAU  .1783 
FAU  .01603 
BSP  3771 
FSP  -154 


RAO  6969.7 

VEL  14.349 

PTH  2.61 

VHP  16.157 

OPA  -J.51 

RAP  1 .06 

ECC  2.3913 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

114.61 

282.16 

76.81 

5 10  50 

2655.6 

-26.85 

106.30 

190.29 

269.46 

63.48 

23  14  20 

3924.5 

6.67 

183.51 

92.74 

282.68 

77.38 

6 40  11 

2351.1 

-28.79 

84.24 

173.13 

268.49 

62.49 

24  18  56 

3704.2 

8.40 

166.38 

71.14 

283.95 

78.79 

8 11  23 

2050.1 

-33.71 

62.11 

160.92 

269.85 

59.79 

24  57  6 

3578.0 

12.68 

154.26 

MID-COURSE  EXECUTION  ACCURACV 
8CT  1244.2  SCR  461.7503  63.1 

RRT  .0533  RRF  -.0555  RTF  -.7876 
see  1527.1  R23  -.0068  R13  -.7877 
SGI  1244.5  SC2  460.9  THA  1.31 

flight  TIME  90.00 


HELIOCENTRIC  CONIC 
RL  147.17  LAL  -00  LOL  89.20 

RP  107.62  LAP  3.39  LOP  168.47 

RC  49.405  GL  9.10  GP  1 .56 

PLANETOCENTRIC  CONIC 
C3  77,076  VHL  8.779  OLA  20.87  RAL 


DISTANCE  202.451 

VL  23.534  GAL  11.39  A7L  86.55  HCA  79.29  SMA  106.19 

VP  34,878  GAP  -25 .25  A7P  89.36  TAL  163.83  TAP  243.11 

7AL  57.17  7AP  13,81  ETS  187.28  7AE  153.90  ETE  200.75 


ST 

540.6 

SR 

431  .2 

SS 

495.4 

CRT 

.7048 

CRS 

.8094 

CST 

.9861 

LSA 

809.2 

MSA 

261.9 

SSA 

15.3 

ELI 

641 .7 

257,7 

ALF 

36.04 

ARRIVAL 

DATE 

MAR 

21  1969 

ECC 

.42670 

INC 

3.4522 

VI 

30.273 

RCA 

60.88 

APO 

151 .50 

V2 

35.211 

ZAC 

96.19 

ETC 

166.43 

CLP 

13.72 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

10 

42 

3262.05 

-25.18 

115.06 

90.00 

22 

8 

6 

4475.84 

8.82 

187.49 

100.00 

5 

45 

59 

2954 .84 

-27.27 

93.00 

100.00 

23 

15 

31 

4258.28 

10.72 

170.50 

110.00 

7 

23 

44 

2649.01 

-32.52 

71 ,05 

110.00 

23 

54 

15 

4136.87 

15.39 

158.58 

26.98  RAO  6569.5  VEL  14.086  PTH  2.57  VHP  15.467  OPA  -.70  RAP  2.68  ECC  2.2685 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


INJ  RT  ASC 
281.17 
268.76 
281.71 
267.75 
282.99 
265.04 


INJ  A7MTH 
76.61 
62.98 
77,25 
61.93 
78.83 
59.09 


INJ  time 

5 5 4 

23  22  42 

6 35  13 

24  26  29 


8 

25 


2662 .0 

3875.8 

2354.8 
3658.5 
2049.0 

3536.9 


-26 . 78 
5.13 
-28.75 
6.88 
-33.72 
11.18 


106.76 

180.76 
84.51 

163.81 

62.02 

152.01 


differential  CORRECTIONS 


LAUNCH  DATE  DEC  21  1968 
HELIOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACV 

68 


ORBIT  determination  ACCURACV 


TC3 

-.1507  BAU 

.1628 

SCT 

1Z9S.0  SCR  *59,6 

SG3 

RC3 

-.0472  FAU 

.01657 

RRT 

.0630  RRF  -.0651 

RTF 

FC3 

-.1862  BSP 

3978 

SOB 

1376.9  K3  -.0075 

R13 

BC3 

.1580  FSP 

-170 

SGI 

1T98.3  SOT  458. 6 

THA 

RL 

147.17 

LAL 

.00 

LOL 

RP 

107.65 

LAP 

3.38 

LOP 

RC 

48.064 

GL 

9.57 

GP 

Planetocentric  conic 

C3 

70.307 

VHL 

8.385 

Ola 

1.64 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

4 

26 

3268.46 

-25.08 

115.50 

90.00 

22 

17 

10 

4426.46 

7.28 

184.68 

100.00 

5 

40 

37 

2958.33 

-27.22 

93.25 

100.00 

23 

23 

4] 

4211.81 

9.22 

167.87 

110.00 

7 

19 

59 

2647.45 

-32.54 

70.94 

110.00 

0 

4 

44 

4095.47 

13.93 

156,27 

differential  corrections 
TOE  -.6810  TRA-1.7001  TC3  -.1496  BAU  .1484 

ROE  -.6246  RRA  .1892  RC3  -.0306  FAU  .0l7|6 

FOE  .5380  FRA  .9479  FC3  -.2113  BSP  4J30 

BOE  .9241  BRA  J .7106  BC3  -1579  FSP  -186 


€ 

.8007 

.8008 

1.46 


flight  time  92.00 
DISTANCE  209.057 

VL  23,874  GAL  10.84  A7L  86.59  HCA  82.52  SMA  107.58 

VP  35.100  CAP  -24.04  A2P  89.36  TAl  165.35  TAP  245.87 

7AL  56.69  7AP  12.40  ETS  188.51  7AE  155.83  ETE  202*62 

RAL  27.33  RAO  6569.4  VEL  13.844  PTH  2.53  VHP  14.801 

INJ  RT  ASC  INJ  A2MTH  iNJ  TIME 
280.06  76.41  4 58  55 

268,01  62.56  23  30  57 

280.62  77.13  6 29  55 

266.97  61.44  24  33  53 

281.93  78.90  847 

264.19  58.46  1 12  59 

MID-COURSE  EXECUTION  ACCURACV 
SGT  1395.9  SCR  456.8  SC3  74.6 
RRT  .0749  RRF  -.0763  RTF  -.8127 
see  1430.7  R23  -.0077  R13  -.8128 
SCI  1396.3  SG2  455.4  THA  1.63 


ST 

567.6 

SR 

430,4 

SS 

517.4 

CRT 

.7089 

CRS 

.8129 

CST 

.9861 

LSA 

840.1 

MSA 

262.6 

SSA 

15.4 

ELI 

€63.2 

EL2 

259.8 

ALF 

34.21 

ARRIVAL 

DATE 

MAR 

23  1969 

ECC 

.40744 

INC 

3.4086 

VJ 

30.273 

RCA 

63.75 

APO 

151  .41 

V2 

35.202 

ZAC 

97.92 

ETC 

166.42 

CLP 

12.29 

DPA 

.12 

RAP 

4.30 

ECC 

2.1571 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2668.5 

3826.5 

2358.3 
3611  .8 

2047.4 

3495.5 


-26. 7 j 
3.55 
-28.71 
5.33 
-33,73 
9.66 


107.21 
177.99 
84.76 
161 .23 
61  .90 
149.77 


ORBIT  DETERMINATION  ACCURACV 


ST 

597.4  SR 

428.8 

SS 

540.8 

CRT 

.7144  CRS 

.8169 

CST 

.9864 

LSA 

874.2  MSA 

262.5 

SSA 

15.6 

ELI 

687.6  El2 

260.7 

alf 

32.35 

669 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  21  1968  TlICHT  TIME  94.00  Ai?fflVAL  DATE  MAR  2b  1969 


heliocentric  CONIC  DISTANCE  ei5.698 


RL  14  7,17 

LAL  ,00 

La  B9.20 

VL  24.191 

CAL  10.32 

ATL  86.63 

MCA 

85.76 

SNA  208.93 

ECC  .38908 

INC  3.3657 

Vl 

30.273 

RP  107.68 

LAP  3.36 

LOP  174.99 

VP  39.308 

CAP  -22.89 

ATP  89.75 

TAL 

162.91 

TAP  248.67 

RCA  66.54 

APO  151.32 

V2 

35.194 

RC  46.839 

CL  10.09 

CP  1.73 

TAl  56.28 

TAP  1 1 .00 

ETS  190.06 

TAE 

157,89 

ETE  204.90 

TAC  99.65 

ETC  166.38 

CLP 

10.87 

PLANETOCENTRIC  CONIC 

C3  64.169 

VHL  8.011 

CLA  22.11 

RAl  27.62 

RAD  6569.2 

VEL  13.621 

PTH 

2.49 

VHP  14.157 

OPA  .95 

RAP  5.91 

ECC 

2.0561 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  AS^ 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 57  45 

3274.99 

-24.98 

119,99 

278.86 

T6.ZI 

4 52  20 

2674.9 

-26.63 

107.67 

90.00 

22  26  10 

4376.40 

5.70 

181.85 

267.23 

60.22 

23  39  7 

3776.4 

1 .94 

175.2  9 

100.00 

9 34  55 

2961 .69 

-27,16 

93.48 

279.44 

77.02 

6 24  17 

2361  .7 

-28.68 

85.01 

100,00 

23  31  4Z 

4164.92 

7.68 

165.23 

266.19 

61 .02 

24  41  7 

3564.9 

3.76 

158.64 

110.00 

7 15  59 

2649.45 

-32.57 

70.79 

280.76 

70.98 

8 0 5 

2045.4 

-33.74 

61 .75 

110.00 

0 113 

4093.89 

12.44 

153.97 

263.30 

67.90 

J 18  36 

3493.9 

8.2i 

147.55 

CirFERtNTIAL  CORRtCTIONS  MIO-COUW  ORBIT  DETERMINATION  ACCURACT 


TOE 

-.6848 

TRA-1.6895 

TC3 

-.1449  BAU 

,1326 

SCT  1412.9  SCR 

453.2  SC3 

81.2 

ST 

627.0  SR 

426,7 

55 

565.3 

ROE 

-.5940 

RRA  .1711 

RC3 

-.0539  FAU 

.01784 

RRT  ,0872 

-.0887  RTF 

-.8245 

CRT 

,7fd0  6?S 

.8213 

csr 

.9865 

roE 

.5627 

fra  .9797 

FC3 

-.2407  BSP 

4344 

see  1485.4  R23 

-.0086  R13 

-.8246 

LSA 

908.9  MSA 

261  .7 

SSA 

15.7 

eoE 

.9066 

BRA  1.6982 

6C3 

.1946  FSP 

-205 

SCI  1413.1  SC2 

451.3  TMA 

1 .78 

ELI 

712.2  El2 

260.7 

ALF 

30.64 

LAUNCH 

DATE  DEC  21  2968 

flight  tjhc 

96.00 

ARRIVAL 

DATE 

MAR 

27  1969 

HELIOCENTRIC  CONIC 


RL 

147.17  LAL 

.00 

la 

89.20 

VL 

24.487 

RP 

107.71  lap 

3.32 

LOP 

178.19 

VP 

39.502 

RC 

45.742  OL 

10.53 

GP 

J.03  7AL 

59.93 

PLANETOCENTRIC  CONK 

C3 

98.604  VHL 

7.699 

OLA 

22. 7J 

RAL 

27,84 

LNCH  ATMTH 

LNCH  TIME 

L-1  TIME 

INJ  LAT 

90.00 

3 50  38 

3281.66 

-24.87 

90.00 

22  35  6 

4325.68 

4.09 

100.00 

9 28  52 

2964.90 

-27.12 

100.00 

23  39  33 

4117.68 

6.12 

110.00 

7 11  44 

2643.08 

-32.60 

110.00 

0 17  7 

4012.26 

10.92 

oirrE^NtfAL  cewcTiONS 


TQ€  -.6B94  TRA-I.em  TC3  -.I3B0  BAU  .JlTO 
ROC  -.5«il“RRA  .1536  »C3  -.0971  FAU  .0JB5B 
FOE  .5B94  FRA  1 .013R  FC3  -.RT49  BSP  45W 
BOe  .8909  BRA  1.6847  BC3  .1494  FSP 


OISTMCE  2Z2.W 


GAL  9.82 

ATL  86.68 

Ha 

88.99 

SMA 

110.23 

CAP  -21.78 

ATP  89.94 

tal 

162.51 

TAP 

291 

.50 

TAP  9.61 

ETS  192.10 

TAC 

160.08 

ETE 

207.71 

RAD  6969.1 

VEL  13.415 

PTH 

2.45 

VHP 

13. 

535 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

116.41 

277.56 

76.00 

4 

45 

19 

179.00 

266.41 

61.96 

23 

47 

12 

93.71 

278.17 

76.91 

6 

18 

17 

162.60 

265.29 

60.68 

24 

48 

11 

70.61 

279.51 

79.09 

7 

55 

47 

191.70 

262.38 

57.41 

2 

23 

59 

MIO-COURSC  CttCUTION  ACCURACr 
9CT  1470.9  SCR  449.0  SC3  B8.4 
ART  .lOlB  ARF  -.10^  RTF  -.8556 
SOB  1937.9  R?3  -.0099  RJ3  -.8398 
SCI  1471. 7 SC^  446.4  TKA  1.99 


ECC  .57160 

INC 

3.3232 

Vl 

30.273 

RCA  69.27 

APO 

151 .19 

V2 

35.184 

TAC  101.37 

ETC 

166.32 

CLP 

9,44 

OPA  1 , 79 

RAP 

7.51 

ECC 

t .964  5 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2681.7 

26.99 

208.15 

3725.7 

.30 

172.36 

2364.9 

- 

28.65 

85.24 

3517.7 

2.16 

156.04 

2043.1 

- 

33.76 

61  ,57 

3412.3 

6.55 

145.34 

ORBIT  determination  aCCURACv 

ST  650.0  SH 

424.0 

S5 

591  .2 

CRT  .7264 

CRS 

.8260 

CST 

.9867 

LSA  949.7 

MSA 

260.1 

SSA 

15.8 

Eli  738.9 

El2 

259.7 

alf 

29.00 

LAUNCH  DATE  DEC  21  1968 


Flight  time  98.00 


ARRIVAL  date  MAR  29  1969 


HELIOCENTRIC  CONIC 


DISTANCE  229.064 


RL 

147 

.17 

LAL 

.00 

La 

89.20 

VL 

24. 

763 

CAL 

9. 

.33 

ATL 

86. 

.72 

HC4 

92. 

.23 

SMA 

111 

.49 

ECC 

.35499 

INC 

3.2808. 

Vl 

30.273 

RP 

107 

.74 

LAP 

3.28 

LOP 

181 .43 

VP 

39, 

683 

CAP 

-20, 

.71 

ATP 

90, 

.13 

TAL 

162. 

.15 

TAP 

254 

.38 

RCA 

71 

.91 

APO 

151 .06 

V2 

35.174 

RC 

44. 

782 

CL 

11.02 

CP 

1.94 

tal 

95 

.65 

TAP 

8. 

.23 

ETS 

194. 

.87 

TAE 

162. 

.35 

ETE 

211 

.26 

ZAC 

103 

.07 

ETC 

166.24 

CLP 

8.00 

PLANETOCENTRIC  CONIC 


C3  53.562 

VHL 

7.319 

OLA  23.29 

RAL  28.0] 

RAD  6568 < 

,9  VEL  13.226  PTH  2.42 

VHP  12.933 

OPA  2.63 

RAP 

9.10 

ECC  1.8815 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ  2 LONG 

90.00 

3 

43  3 

3288.72 

-24,75 

126.89 

276.18 

75.78 

4 37 

52 

2688.7 

26.46 

108.64 

90.00 

22 

44  0 

4274,37 

2.44 

276.13 

265.55 

61.78 

23  55 

14 

3674.4 

-1.35 

169.50 

100.00 

5 

22  28 

2968.14 

-27.06 

93.94 

276.80 

76.80 

6 11 

56 

2368.1 

- 

28.61 

85.48 

100.00 

23 

47  15 

40fb,l8 

4.92 

li§.9T 

264.40 

60.42 

24  55 

6 

5470.2 

.55 

153.44 

110.00 

7 

7 14 

2640.40 

-32.63 

70.41 

278.17 

79,20 

7 51 

14 

2040.4 

- 

33.78 

61  .36 

110.00 

0 22  55 

3970.69 

9.39 

149.46 

261 .42 

56.98 

1 29 

6 

3370.7 

4.97 

143.15 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.6944 

TRA- 

•1.6639 

TC3  -.1283  BAU  .1015 

SCT 

1530.3  SCR 

444.0  SC3 

96.3 

ST  690.3 

SR 

420.8 

SS  618.5 

ROE  -.5356 

RRA 

.1365 

RC3  -.0601 

FAU  .01942 

RRT 

.1169  RRF 

-.1183  RTF 

.8461 

CRT  .7337 

CRS 

.8312 

CST  .9869 

FOE  .6184 

FRA 

1 .0482 

FC3  -.3138  BSP  4778 

SCB 

1593.5  R23 

-.0209  R13  -. 

.8462 

LSA  -984.7 

MSA 

257.7 

SSA  15.9 

0OE  .8770 

BRA 

1.6695 

BC3  .1417  FSP  -249 

SCI 

1531.3  SC2 

440.7  THA 

2.12 

ELI  766.3 

EL2 

257.6 

ALF  T7.45 

LAUNCH  DATE  DEC  21  1968 


flight  TIIC  100.00 


ARRIVAL  DATE  MAR  31  1969 


HELIOCENTRIC  CONK 

RL  147.17  LAL  .00  La  89.20  Vl  29.020 

RP  107.77  lap  3.22  LOP  184.67  VP  39.891 

RC  43.971  Cl  11.51  CP  2.06  2AL  95.43 

PLANETOCENTRIC  CONIC 


DISTANCE  235.780 

GAL  8.87  A/L  86.76  Ha  95.46  SNA  112.70  ECC  .33924  INC  3.2382  VI  30.273 

CAP  -19.68  ATP  90.31  TAL  161.83  TAP  257.29  RCA  74.47  APO  190.93  V2  35.164 

TAP  6,87  ETS  198.82  TAE  164.68  ETE  215.93  TAC  104.76  ETC  166.13  CLP  6.95 


C3  48.994 

VHL 

7.000 

OLA  23.85 

RAL  28.11 

RAO  656B.B  VEL  15.052 

PTH  2.38 

VHP 

12.352 

OPA  3.48 

RAP 

10.67 

ECC 

1 .8063 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

f 2 LAT 

INJ 

2 LONG 

90.00 

3 

35  0 

3296.25 

-24.62 

117.41 

274.71 

75.56 

4 

29 

56 

2696.3 

- 

26.37 

109.18 

90.00 

22 

92  91 

4222.51 

.77 

173.24 

264.66 

61.69 

24 

3 

14 

3622.5 

-3.02 

166.61 

100.00 

5 

15  44 

2971 .45 

-27,01 

94.17 

275.56 

76.69 

6 

5 

16 

2371  .5 

- 

28 . 58 

85.72 

100.00 

23 

94  48 

4022.54 

2.92 

157.35 

265.46 

60.24 

25 

1 

51 

3422.5 

-1.06 

150.82 

110.00 

7 

2 30 

2637.43 

-32.67 

70. 18 

276.79 

79.33 

7 

46 

28 

2037.4 

- 

33.79 

61  .13 

110.00 

0 28  27 

3929.33 

7,84 

147.29 

260.42 

56.62 

1 

33 

57 

3329.3 

3.40 

140.98 

DIFFERENTIAL 

, CORRECTIONS 

MID- 

COUR%  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACr 

TOE  -.6997 

TRA- 

•1 .6484 

TC3  -.1154 

BAU  .0861 

SCT 

1990.8  SCR  458.4  SC3  : 

105.1 

ST  723.8 

SR 

417.1 

SS 

647.6 

ROE  -.5080  RRA 

.1200  RC3  -.0628 

FAU  .02034 

RRT 

.1346  RRF  - 

,1362  RTF  - 

.8560 

CRT  .7417 

CRS 

.8369 

CST 

.9872 

FOE  .6500  FRA 

1.0893  FC3  -.3595 

BSP  5003 

SCB 

1650.2  R23  - 

.0118  RJ3  - 

.8561 

LSA  1025.8 

MSA 

254.5 

SSA 

16.0 

BOE  .8646  BRA 

1.6927  6C3  .1314 

FSP  -279 

SCI 

1591.9  SC2  434.1  THA 

2.30 

ELI  795.7 

EL2 

254.5 

alf 

26.00 

670 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  DEC  Zi  1968 


heliocentric  conic 

RL  14  7.17  LAL  .00  tOL  89. ZO 

RP  107.80  LAP  3.16  LOP  187.90 

RC  43.319  CL  1^.00  CP  Z.ZO 

planetocentric  conic 
C3  44.857  VHL  6.698  OlA  Z4.39  RAL 


flight  time  lOZ.OO 

distance  Z42.513 

VL  Z5.Z59  gal  8. A3  AZL  86.80  HCA  98.69  5MA  113.86 

VP  36.008  CAP  -18.69  AZP  90.48  TAL  161.56  TAP  260.25 

ZAL  55. Z7  ZAP  5.54  ETS  204 .82  ZAE  167.00  £TE  222.30 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

26 

29 

3304.40 

-24  .48 

117.97 

90.00 

23 

1 

42 

4170.15 

-.93 

170*32 

100 .00 

5 

8 

41 

2974 .80 

-26.96 

94.41 

100.00 

0 

6 

7 

3974 .90 

1 .31 

154.73 

120.00 

6 

57 

34 

2634.21 

-32.71 

69.94 

no. 00 

0 

33 

43 

3888.33 

6.30 

145.07 

differential  CORRECTIONS 


LAUNCH  DATE  DEC  21  1968 


TC3 

-.0990 

BAU 

.0710 

RC3 

- .0650 

FAU 

.02137 

FC3 

-.4125 

esp 

5224 

6C3 

.1185 

FSP 

-303 

28.15  RAO  6568.7  VEL  12.893  PTH  2.35 'VHP  11.790 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
273.16  75.31  4 21  33 

263.74  61.70  24  11  12 

273.85  76.57  5 58  16 

262.50  60.13  1 12  22 

275.25  79.47  7 41  28 

259.40  56.33  1 38  31 

MIO-COURSE  EXECUTION  ACCURACY 
SOT  1652.1  SCR  432.2  SG3  114.8 
RRT  .1547  RRf  -.1564  RTF  -.8653 
see  1707.7  R23  -.0132  R13  -.8655 
SGI  1653.6  SG2  426.6  THA  2.48 


ARRIVAL  CATE  APR  2 1969 


ECC  .32433  INC  3.1912  VI  30.273 

RCA  76.93  APO  150-79  V2  35.153 

ZAC  106.43  ETC  165.99  CLP  5.09 

OPA  4.34  RAP  12. Z3  ECC  1.7382 

PO  C5T  TIM  INJ  2 LAT  INJ  2 LONG 


2704.4 

3570.1 

2374.9 

3374.9 

2034.2 

3288.3 


-26.26 
-4,70 
-28.54 
-2,68 
-33.82 
1 .84 


109.75 
163 .67 
85  .96 
146 .21 
60.80 
138  .83 


0R8IT  determination  ACCURACY 


HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  89.20  VL  25.402  GAL  8.00  AZL 

RP  107,04  LAP  3.08  LOP  191.13  VP  36.153  GAP  -17.73  AZP 

RC  42.834  CL  12.50  CP  2.35  ZAL  55.18  ZAP  4,31  ETS 

planetocentric  CONIC 


flight  time  104,00 
DISTANCE  249.258 


C3  41.113  VHL  6,412  OLA  24,91 
LNCH  AZMTH  LNCH  TJHE  L-I  TIME 


5 17  29  3313.26 

23  10  32  4117.36 


5 1 20  2978.44 

0 13  18  3927.41 

6 52  28  2630.74 

0 30  40  3847.08 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  CORRECTIONS 


FDE 


LAUNCH  DATE  DEC  21  I960 


RAL  28.13 
INJ  LAT 
-24.33 
-2.63 
-26.90 
-.31 
-32.75 
4,77 


RAO  6568.6  VEL  12.747  PTH  2,32  VHP  11.240 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


ST 

758 

.7 

SR 

412,9 

SS 

670 ,4 

CRT 

.7506 

CRS 

.8430 

CST 

.98  76 

LSA 

1069 

.3 

MSA 

250.5 

SSA 

16.1 

ELI 

826 

.7 

EL2 

250.4 

ALF 

24.63 

ARRIVAL 

DATE 

APR 

4 1969 

ECC 

.31024 

INC 

3.1514 

VI 

30.273 

RCA 

79. 

31 

APO 

150.64 

V2 

35.141 

ZAC 

108. 

07 

ETC 

165.02 

CLP 

3.61 

OPA 

5. 

20 

RAP 

13.76 

ECC 

1 .6766 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

4 12  42 
24  19  10 

5 50  58 
1 10  46 
7 36  10 
1 42  47 


heliocentric  conic 
RL  147.17  LAL  .00  LOL  89.20 

RP  ID7.87  LAP  3.00  LOP  194.36 

RC  42.524  CL  12.90  CP 

planetocentric  CONIC 
C3  37.724  VHL  6.142  DLA  25.41 

LNCH  AZM 
90.00 
90.00 
100.00 
100.00 
no. 00 
110.00 

DIFFERENTIAL  CCRRECUONS 


118.57  271.54  75.05 

167.37  262.79  61 .80 

94.66  272.27  76.45 

152.13  261.50  60.11 

69.68  273.70  79.62 

142.94  258.34  56.11 

MID-COURSE  EXECUTION  ACCURACY 
SOT  1714.3  SCR  425.4  SG5  125.4 
RRT  .1775  RRP  -.1794  RTF  -.8741 
SG6  1766.3  R23  -.0147  R13  -.8743 
SGI  1716.0  SG2  418.2  THA  2.68 


FLIGHT  TIME  106.00 
DISTANCE  256.013 

VL  25.689  GAL  7.60  AZL  86.89  HCA  105. M 5MA  116.04 

VP  36.208  6AP  -16.81  AZP  90.81  TAL  161.16  TAP  266,50 

2.52  ZAL  55.14  ZAP  3.29  ETS  231.73  ZA£  171.09  ETE  244,55 


2715.3 

3517.4 

2578.4 

3327.4 
2030.7 
3247.9 


-26.15 

-6.38 

-28.50 

-4.28 

-33.84 

.29 


110.37 

160.70 

86.22 

145.59 

60.61 

156.72 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.0787 

BAU 

.0567 

RC3 

-.0667 

FAU 

.02252 

FC3 

-.4742 

BSP 

5446 

6C3 

.1032 

FSP 

-335 

RAL  28.05  RAO  6568. 


LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

3 7 

59 

3322.95 

-24.16 

119.23 

23  19 

23 

4064 .21 

-4.33 

164.39 

4 53 

43 

2902.11 

-26.84 

94.92 

0 20 

17 

3080.28 

-I  .90 

149.54 

6 47 

13 

2626.99 

-32.80 

69.40 

0 43 

16 

3808 . 1 7 

3.26 

140.06 

TC3 

-.0541 

BAU 

.0436 

RC3 

-.0675 

FAU 

.02379 

FC3 

-.5460 

BSP 

5672 

BC3 

.0865 

FSP 

-370 

LAUNCH  DATE  DEC  21  1968 
HELIOCENTRIC  CONIC 


RL 

147.^ 

LAL 

.00 

LOL 

89.20 

VL 

25.881 

GAL 

7.21 

AZL 

RP 

107.91 

LAP 

2.90 

LOP 

197.59 

VP 

56.413 

CAP 

-15.92 

AZP 

RC 

42 . 392 

GL 

13.47 

CP 

2.71 

ZAL 

55.17 

ZAP 

2.77 

ETS 

5 VEL  12.613  PTH  2.29  VHP  10.724 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
269.86  74,76  4 3 22 

261.81  61.99  24  27  8 

270.63  76.33  5 43  25 

260.47  60.16  1 24  58 

272.08  79.78  7 31  0 

257.25  55.95  1 46  45 

MIO-COURSE  EXECUTION  ACCURACY 
5CT  1776.7  SCR  418.3  SG3  157.2 
RRT  .2031  RRE  '.Z056  RTF  - .8823 
see  1825.2  R23  -.0167  Rl3  -.8826 
SGI  1778.0  5G2  409.1  THA  2.89 


flight  TIME  108.00 

distance  262.773 

06.94  HCA  108.36  SHA  li: 

90.97  TAL  161.02  TAP  269.39  RCA 


ST 

795.0  SR 

408.4 

5S 

711  .3 

CRT 

.7604  CRS 

.8495 

CST 

.9680 

LSA 

in  5.3  MSA 

245  .9 

SSA 

16.1 

ELI 

859.4  El2 

245.4 

ALF 

23.55 

ARRIVAL 

DATE 

APR 

6 19  69 

ECC 

.29695  INC 

3.1067 

VI 

30.273 

RCA 

01  .50  APO 

150.50 

V2 

35.129 

ZAC 

109.68  ETC 

165.62 

CLP 

2.11 

OPA 

6.06  RAP 

15.27 

ECC 

1 .6208 

PC  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2722.9 

3464.2 

2382.1 

3260.3 
2027.0 

5200.2 


-26.02 
-0.05 
-Z0.46 
-5.86 
-33.86 
-I  .23 


I n .05 
1 57.68 
86.49 
J 42  .99 
60 .32 
1 34 ,65 


ORBIT  DETERMINATION  ACCURACY 


PLANETOCENTRIC  CONIC 
C3  34.659  VHL  5.887  DLA  25.88  RAL 


LNCH  AZMTH 

LNCH  ‘ 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

58 

2 

3333.54 

-23.97 

119.94 

90.00 

23 

28 

16 

4010.80 

-6.03 

161 .39 

100.00 

4 

45 

53 

2985.83 

-26 . 78 

95.  IB 

100.00 

0 

27 

2 

3833.74 

-3.48 

146.98 

110.00 

6 

41 

53 

2622.91 

-32.85 

69.09 

110.00 

0 

47 

31 

3769.43 

1 .70 

138.84 

27.91  RAO  6568.4  VEL  12.491 
INJ  RT  ASC 

268.13 
260.01 
268.95 
259.40 
270.42 

256.13 


PTH  2.26  VHP  10.219 
INJ  AZMTH  INJ  time 


74.45 

62.20 

76.20 

60.29 

79.95 

55.86 


5 53  36 
24  35  7 

5 35  39 
1 30  55 
7 25  36 
I 50  21 


ST 

832.0 

SR 

403.6 

SS 

74  6.2 

CRT 

.7706 

CRS 

.8565 

CST 

.9885 

LSA 

1163.5 

MSA 

240.7 

SSA 

16.2 

Eli 

093.1 

EL2 

239.6 

alf 

22.18 

ARRIVAL 

DATE 

APR 

0 1969 

ECC 

.28443 

INC 

3.0605 

VI 

30.273 

RCA 

83.76 

APO 

150.34 

V2 

35.11  7 

ZAC 

111.25 

ETC 

165.30 

CLP 

.59 

OPA 

6.93 

RAP 

16.75 

ECC 

1 .5704 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2733.5 

- 

25.87 

in  .79 

3410.8 

-9.70 

154 .63 

2385.8 

- 

28.42 

86.75 

3233.7 

-7.41 

140  .40 

2022.9 

- 

33.88 

60.00 

3169.4 

-2.71 

1 32 .63 

differential  ccrrections 
TOE  -.7250  TRA- 1.5702  TC3  -.0260  BAU  .0334 

ROE  -.4091  RRA  .0585  RC3  -.0673  FAU  .02522 

FOE  .0007  FRA  1 .2600  FC3  -.6299  BSP  5867 

60E  .8332  BRA  1.5713  BC3  .0721  FSP  -409 


5GT  1039.8  SCR  410.9  SG3  150.3 
RRT  .2330  RRF  -.2355  RTF  -.8898 
see  1885.1  R23  -.0184  R13  -.8901 
SGI  1842.4  SG2  399.0  THA  5.13 


ORBIT  determination  ACCURACY 
ST  871 .0  SR  398.7  SS  783.3 

CRT  ,7822  CRS  .8640  CST  .9891 

LSA  1214.8  MSA  234.6  SSA  16.2 

ELI  929.1  El2  232.8  AlF  21.09 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69  » 


LAUNCH  CATC  DEC  21  1963 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  M LOL  B9 ,20 

RP  107.95  LAP  2,60  LOP  200,61 

RC  42.442  Cl  13.93  CP  2.93 

planetocentric  conic 


FlICHT  tine  110.00 


arrival  cate  APR  10  1969 


distance  269.536 

VL  26.059  CAL  6.34  A2L  36.99  HCA  111.53  SNA  118.01  ECC  .27266  INC  3.0127  VI 

VP  36.523  CAP  -15.07  A7P  91.11  TAL  160.93  TAP  272.51  RCA  35.34  APO  150.19  V2 

2AL  55.25  2AP  3.03  ETS  290.17  2A£  172.67  ETE  235.33  7AC  112.79  ETC  165.11  ClP 


30.273 

35.105 

-.97 


C3  31 .337 

VHL  5.647 

OLA  26.32 

RAl  27.75 

RAD  6563.3 

VEl  12.330 

PTH  2.23 

VHP  9.731 

OPA  7.31 

RAP  13.19 

ECC  1.5243 

LNCH  A2HTH 

LNCH  TIMC 

L-I  time 

INJ  LAT 

SNJ  LONG 

IN.1  RT  ASC 

IN^  ATMTM 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

2 47  33 

3345.05 

-23.75 

120.72 

266.35 

74.12 

3 43  23 

2745.0 

-25.71 

112.59 

90.00 

23  37  9 

3957.26 

-7.72 

153.36 

259.73 

62.67 

24  43  6 

3357.3 

-11.32 

151 .53 

100.00 

4 37  56 

2939.44 

-26.72 

95.43 

267.22 

76.03 

5 27  46 

2339.4 

-23.37 

37.01 

100.00 

0 33  23 

3733.10 

-5.01 

144.46 

253.31 

60.49 

1 36  36 

3133.1 

-3.91 

137.34 

110.00 

6 36  32 

2613.39 

-32.90 

63.75 

263.7^ 

30.15' 

7 20  10 

2013.4 

-33.91 

59.65 

110.00 

0 51  22 

3731 .92 

.35 

136.33 

254.97 

55.32 

1 53  34 

3131  .9 

-4.14 

130.67 

OirFERENTIAL  CORRECTIONS 


MID-COURSC  EXECUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.7311 

TRA- 

'1.5463 

TC3 

.0102  BAU 

.0234 

set 

1901. 1 SCR 

403.4  SC3 

164.9 

ST  906,9  SR 

393.6 

SS 

622,9 

RDE 

-.3377 

RRA 

.0441 

RC3 

-.0656  fMJ 

.02661 

RRT 

*2656  RRF 

-.2696  RTF 

-.3975 

CRT 

.7936  CRS 

.3719 

CST 

.9395 

FOE 

.3535 

FRA 

1.3123 

FC3 

-.7273  BSP 

6129 

see 

1943.5  «3 

-.0217  «3 

-.6976 

LSA 

1267.2  MSA 

223.5 

SSA 

16.2 

BOE 

.3275 

BRA 

1.5469 

BC3 

.0665  FSP 

-453 

SCI 

1904.3  SC2 

366.3  THA 

3,37 

ELI 

964.4  Cl2 

225.7 

alf 

20.12 

LAUNCH  DATE  DEC  2I  1963 

flight  time 

112.00 

ARRIVAL 

DATE 

APR 

12  1969 

HELIOCENTRIC  CONIC 

RL  147.17  LAL  .00  LOL  39.20  VL  26.224 

RP  107.^  LAP  2.69  LOP  204.03  vP  36.633 

RC  42.671  Cl  14.39  CP  3.17  7AL  55.33 

Planetocentric  CONIC 


DISTANCE  276.293 

CAL  6.49  ATl  37.04  HCA  114.30  SNA  113.93  ECC  .26162  INC  2.9627  VI  30.273 

WP  -14.24  ATP  91.24  TAL  160.33  TAP  275.63  ^A  37.31  APO  150.04  V2  35.092 

TAP  4,03  ETS  310.34  7AE  171,95  ETE  306.93  7AC  114.27  ETC  164.79  CLP  -2.56 


C3  29,380 

VHL  5.420 

OLA  26.72  «AL  27.49  RAO  6566.2  VEL  12.276 

PTH  2.21 

VHP  9,26J 

OPA  3.70 

RAP 

19.59 

ECC 

1 .4335 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

. INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LC3NC 

90.00 

2 36  51 

3357.44 

-23.52 

121.55 

264.53 

73.76 

3 32 

43 

2T57.4 

- 

25.52 

113746 

90.00 

23  46  2 

3903.77 

-9.33 

159.30 

293.73 

63.16 

24  51 

6 

3303.3 

- 

12.90 

143.40 

100.00 

4 29  59 

2992.70 

-26.67 

99.66 

269.47 

79.93 

5 19 

52 

2392.7 

- 

23.34 

37.25 

100.00 

0 39  SO 

3743.74 

-6.49 

142.00 

297.13 

60.76 

1 41 

54 

3143.7 

- 

10.34 

135.33 

110.00 

6 31  14 

2613.30 

-32.96 

63.36 

266.96 

30.37 

7 14 

47 

2013.3 

- 

33.94 

59.26 

110.00 

0 54  45 

^5.91 

-1.03 

135.00 

253.79 

99.33 

1 56 

20 

3(799.9 

-5.50 

123.73 

DIFFERENTIAL 

corrections 

MIO-COUMC  eiiCCUTICN  ACCUffACV 

ORBIT  OETrRMlNATiON  ACCORACy 

TOE  -.7331 

TRA-1.5211 

TC3  .0492  BAU  .0313 

SCT 

1962.6  SCR 

396.1  SC3 

131.0 

St  943.9 

SR 

333.3 

55 

365.1 

ROC  -.3677  RRA  .0293  RC3  -.0627  FAU  ,02353 

RRT 

.3033  RRF  - 

.3036  RTF  - 

.9042 

CRT  .3065 

CRS 

.3302 

CST 

.9901 

FOE  .9132  fra  1.3691 

FC3  -.3421 

BSP  6333 

see  2002.2  R23  - 

.0245  R13  - 

.9046 

LSA  1323.1 

MSA 

221.5 

SSA 

16.2 

BOE  .3246  BRA  1.5214 

BC3  .0797  FSP  -501 

SCI 

1966.9  SC2 

376.6  THA 

3.64 

Eli  1002.1 

El2 

217.7 

ALF 

19.23 

LAUNCH  DATE  DEC  21  1963 


rilCHT  TIME  114.00 


ARRIVAL  date  APR  14  1969 


HELIOCENTRIC  CONIC 

RL  147.17  LAL  .00  LOL  39.20  VL  26.376 
RP  103.03  LAP  2.57  LOP  207.25  VP  36.731 
RC  43.073  CL  14.31  CP  3.45  TAl  55.56 
PLANETOCENTRIC  CONIC 


DISTANCE  233.056 

CAL  6.16  ATL  37.09  MCA  113.02  SNA  119.79  ECC  .25129  INC  2.9101  V]  30.273 

CAP  -13.44  ATP  91.37  TAL  160.33  TAP  273.39  RCA  39.69  APO  149.39  V2  35 .030 

TAP  5.43  ETS  322.53  TAE  170.49  ETE  322,60  TAC  115,70  ETC  164.43  CLP  -4.19 


C3  27.115 

VHL 

5.207 

OLA  27.03 

RAL  27.20 

RAO  6563. 

1 VEL  12,166 

PTH  2.19 

VHP  3.303 

OPA  9.59 

RAP 

20.94 

ECC  1.4462 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ  2 LONG 

90.00 

2 

25  45 

3370.54 

-23.27 

122.43 

262.63 

73.39 

3 21 

56 

2770.5 

- 

25.32 

114.36 

90.00 

23 

54  51 

3350.64 

-10.99 

152.24 

257.65 

63.74 

24  59 

2 

3250.6 

- 

14.43 

145.25 

100.00 

4 

22  JO 

2995.25 

-26.63 

95.33 

263. TO 

73.89 

5 12 

5 

2395.2 

- 

26.31 

67,43 

100.00 

0 

45  3 

3701.16 

-7.90 

139.63 

256.01 

61.03 

1 46 

44 

3101 .2 

- 

11.70 

132.90 

no. 00 

6 

26  6 

2607.43 

-33.02 

67.92 

265.23 

30.63 

7 9 

33 

2007.4 

- 

33.97 

36.60 

110.00 

0 

57  36 

3661.74 

-2.33 

133.22 

252.59 

55.39 

1 53 

36 

3061.7 

-6.30 

126,97 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7418 

TRA- 

-1.4924 

TC3  .0975 

BAU  .0410 

SCT  2019.3  SCR 

389.2  SC3 

199.0 

ST  936.0 

SR 

334.1 

SS  909,0 

ROE  -.3491 

RRA 

.0156 

RC3  -.0575 

FAU  .03060 

RRT 

.3453  RRF  - 

.3524  RTF  - 

.9109 

CRT  .3192 

CRS 

.3333 

CST  .9906 

FOE  .9724 

FRA 

1.4303 

FC3  -.9771 

BSP  6610 

SOB  2056.5  R23  - 

.0236  R13  - 

.9113 

LSA  1373.3 

MSA 

214.5 

SSA  16.2 

BOE  .3193 

BRA 

1 .4925 

BC3  .1131 

FSP  -553 

SCI 

2023.9  SC2 

364.3  THA 

3.94 

Eli  1037.3 

El2 

209.4 

ALF  13.43 

LAUNCH  DATE  DEC  21  1963 


FLIGHT  TIME  116.00 


ARRIVAL  DATE  APR  16  1969 


HELIOCENTRIC  CONIC 


DISTANCE  239.303 


RL  147.17 

LAL 

.00 

LOL  39.20 

VL  26.516 

GAL  5.35 

ATL  37.15 

HCA  121.23 

SMA 

120.60 

ECC  .24163 

INC 

2.3543 

VI 

30.273 

RP  103.07 

LAP 

2.44 

LOP  210.46 

VP  36. B20 

CAP  -12.67 

ATP  91 .46 

TAL  160-91 

TAP  232.14 

RCA  91.46 

APO 

149.74 

V2 

35.067 

RC  43.653 

Gl 

15.21 

CP  3.77 

TAl  55.73 

TAP  6.97 

ETS  329.45 

TAE  163.67 

ETE 

355.37 

TAC  117.06 

ETC 

164,02 

CLP 

-5.36 

Planetocentric  conic 

C3  25 .067 

VHL 

5.007 

DL4  27.39  BM.  26.88  BAD  6568.0 

VEL  12.101 

PTH  2. 17 

VHP 

3. 

.371 

OPA  10.51 

RAP 

22-24 

ECC 

1 .4125 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

14  32 

3333.92 

-23.00 

123.32 

260.32 

73.02 

3 

10 

56 

2733.9 

'25.11 

115.29 

90.00 

0 

7 25 

3793.39 

-12.55 

149.19 

256.54 

64.41 

1 

10 

43 

3193.4 

•15.39 

142.1 1 

100.00 

4 

14  42 

2996.53 

-26.61 

95.92 

261.92 

75.35 

5 

4 

39 

2396.5 

-23.29 

37.52 

100.00 

0 

49  56 

3661 .01 

-9.22 

137.37 

254.31 

61.44 

1 

50 

57 

3061 .0 

-12.96 

130.53 

iTrr.00 

6 21  15 

2600.54 

-33.10 

67.39 

263.46 

60,93 

7 

4 

35 

2000.5 

-34,00 

53.27 

110.00 

0 

59  53 

3629.77 

-3.55 

131.55 

251.35 

55. 9B 

2 

0 

22 

3029,6 

-3.00 

125.27 

differential  CORRECtlONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.7471 

TRA- 

-1 .4643 

TC3  .1435  BAU  ,0525 

SCT  2077.9  SCR  : 

333.4  SC3  219.1 

ST  1025.6 

SR 

330.1 

SS 

956.3 

ROE  -.3321 

RRA 

.0013  BC3  -.0499  F40  .03283 

RRT 

.3945  RRF  - 

.4027  RTF 

.9163 

CRT  .3329  CRS 

.3973 

CST 

.9912 

FOE  1 ,0362  FRA 

1.4933 

FC3- 1.1333 

BSP  6821 

see  2112.9  R23  - 

,0331  R13 

.9173 

LSA  1433.0 

MSA 

207.0 

SSA 

16.1 

BOE  .3176 

BRA 

1 .4643 

BC3  .1566 

rSP  -619 

SCI  2033.5  SC2  : 

551.3  THA 

4.29 

ELI  1075.2 

EL2 

200.7 

ALF 

17.79 
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EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  > 


LAUNCH  CATC  DEC  ?l  1968 


Flight  tihe  ns. 00 


ARRIVAL  CATE  APR  18  1969 


heliocentric  conic 
Rl  147.17  lAl  .00  LOL  09.20 

RP  100.11  LAP  2.30  LOP  213.67 

RC  44.405  Cl  15.57  CP  4.14 

PlAP^TOCEnTRIC  CONIC 
C3  23.217  VML  4.018  ClA  27.65 


CISTANCC  296.553 

VL  26.640  GAL  5.55  A7L  07.21  HCA  124.44  SNA  121.37  ECC  .23263  InC  2.7946  VI  30.273 

VP  36.901  CAP  -11.92  A7P  91,50  TAL  160.90  TAP  205.42  PCA  93.13  APO  149.60  V2  35.053 

7Al  56.05  7AP  0.64  ET5  333.72  7A£  166.72  ETE  341  .73  7AC  110.35  ETC  163.56  ClP  -7.59 

pal  26.52  «AD  6567,9  VEL  12.025  PTH  2.15  VHP  7.951  CPA  11.44  RAP  23.47  ECC  1.3821 


INCH  ATMTH 

lnCh  ' 

riME 

L-I  time 

INJ  LAT 

Inj  LONC 

90.00 

2 

3 

31 

3396.67 

-22.75 

124.17 

90.00 

0 

15 

35 

3740.04 

-J4.0J 

146.21 

100.00 

4 

7 

53 

2995.00 

-26.62 

95.07 

100.00 

0 

53 

55 

3624.14 

-10.41 

135.20 

liO.OO 

6 

16 

49 

2592.30 

-33.19 

66.76 

110.00 

1 

1 

20 

3600.40 

-4.67 

130.01 

differential  CORRECTIONS 
TCE  -.7510  TRA-1.4366  TC3  .2043 

ROE  -.3169  RRA  -.0132  RC3  -.0394 

FCE  1.1100  FRA  1.5739  FC3-1.3166 

BCE  .0159  8RA  1.4366  6C3  .2001 

LAUNCH  DATE  DEC  21  1960 


250.95 

255.41 

260.15 

253.57 

261.60 

250.09 


72.67 

65.14 

75.07 

61.02 

01.29 

56.10 


INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

3 0 0 

2796.7 

-24.91 

116.16 

I 10  3 

3140.0 

139.03 

4 57  40 

2395.0 

-20.30 

07.47 

1 54  19 

3024.1 

-14.10 

120.43 

7 0 1 

1992.5 

-34.03 

57.63 

2 1 29 

3000.4 

-9.09 

123.71 

MIO-COURSt  EKCCUTION  ACCURACY 
6AU  .0646  SCT  2134.7  SOR  379.2  SC3  241.6 

FAU  .03531  HRT 

esp  7013  see 

FSP  -607  SCI 


.4493  RRT  -.4594  RTF  -.9223 
2160.1  R23  -.0305  R13  -.9229 
2141.7  5C2  337.7  THA  4,60 


0R6IT  CETERMINATION  ACCURACv 


ST 

so 

o 

SR 

376.9 

SS 

1006.7 

CRT 

.0471 

CRS 

.9072 

CST 

.9917 

LSA 

1499.9 

MSA 

199.2 

S5A 

16.0 

ELI 

1113.3 

El2 

191 .6 

alf 

17.22 

ftlCHT  TIME  120.00 


ARRIVAL  CATE  APR  20  1969 


HELIOCENTRIC  CONIC 


RL 

147.17 

LAL 

.00 

RP 

100.15 

LAP 

2.16 

RC 

45.309 

GL 

15.00 

DISTANCE  303.207 

.00  LOU  09.20  VL  26.760  CAL  5.27  A7L  07.27  HCA  127.65  SNA  122.00 

VP  36.975  CAP  -11.21  ATP  91.67  TAU  161.09  TAP  200.74 

7AU  56.34  TAP  10.42  ETS  336.51  TA£  164.79  ETE  347.60 


4.57 


ECC  .22426  INC  2.7302  VI  30.273 
RCA  94.70  APO  149.46  V2  35.040 
7AC  119.55  ETC  163.04  ClP  -9.30 


PLANETOCENTRIC  conic 


C3  21.543 

VHL 

4.641 

OLA  27.05 

RAt  26.14 

RAO  6567.9 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

1 

53  22 

3406.02 

-22.54 

124.04 

90.00 

0 22  4? 

3701.59 

-15.32 

143.43 

100.00 

4 

2 2 

2992.06 

-26. 6B 

95.61 

100.00 

0 

56  44 

3591 .59 

-11,45 

133.45 

110.00 

6 

12  50 

2502.30 

-33,29 

66.00 

110.00 

1 

2 10 

3574.12 

-5.67 

120.62 

2.13  VHP  7.547  OPA  12.39  RAP  24 .62  ECC  1 .3545 


differential  CORRECTIONS 
TOE  -.7549  TRA-1.4060  TC3  .2661 

ROE  -.3035  RRA  -.0203  RC3  -.0253 

FOE  1.1900  FRA  1.6973  FC3-1.9511 

BOE  .0137  0RA  1.4070  6C3  .2673 


LAUNCH  CATE  DEC  21  I960 

HELIOCENTRIC  CONIC 
RL  147.17  lAl  .00  LOL  09.20 

RP  100.19  LAP  2.01  LOP  220.09 

RC  46,364  CL  16.12  CP  5.06 

PLANETOCENTRIC  CONIC 


0AU  .0770 
FAU  .03010 
0SP  7190 
FSP  -763 


VL  26.079  CAL 
VP  57.043  CAP  -10.51  ATP 
TAL  56.66  TAP  12.31  ETS 


INJ  RT  ASC 
257.12 
254.22 
290.41 
252.20 
299.91 
240.00 

MIO-COURSE  EMECUTION  ACCURACY 
SCT  2107.0  SCR  377.5  SC3  266.7 
RRT  .9097  RRF  -.9221  RTF  -.9274 
see  2220.2  R23  -.0491  RI3  -.9291 
SCI  2196.9  SC2  323.5  THA  9.14 

flight  TIME  122.00 

DISTANCE  310.009 
5.01  ATL  07.34  HCA  130.06  SMA  I 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

72.39 

2 

50 

9 

2006.0 

-24.74 

116.06 

65 .09 

1 

24 

24 

3101.6 

-10.45 

136.15 

76.00 

4 

51 

54 

2392.1 

-20,34 

07.20 

62.20 

1 

56 

56 

2991.6 

-15.00 

126.52 

01.73 

6 

56 

0 

1902.5 

-34.07 

56.05 

56.23 

2 

I 

52 

2974 . 1 

-10.06 

122.29 

OR0IT  determination  ACCURACY 


C3  20.029 

VHL 

4, 

.475 

CLA  27,97 

RAL  25.75 

RAO  6567.0 

LNCH  ATMTH 

LNCH  ■ 

riME 

L-I  TIME 

INJ  LAT 

IN^LONC 

90.00 

1 

45 

19 

3410.53 

-22.46 

125.09 

90.00 

0 

27 

37 

3662.96 

-16.30 

141.09 

100.00 

3 

57 

36 

2904 .09 

-26.01 

95.05 

100.00 

0 

50 

2 

3564,63 

-12.30 

131 .00 

110.00 

6 

9 

53 

2570.06 

-33.40 

65 .06 

110.00 

1 

2 

14 

3551  .42 

-6.52 

127.43 

VEL  11.092  PTH 
INJ  RT  ASC  INJ 
255.37 

292.99 
296.71 

290.99 
290.16 
247.49 


2,11  VHP  7,159 
ATMTH  iNJ  TIME 
2 42  10 
1 20  40 


ST 

1102.6 

SR 

374  .9 

55 

1059. 7 

CRT 

.0617 

CRS 

.9160 

CST 

.9923 

LSA 

1562.0 

MSA 

191 .3 

S5A 

15.9 

ELI 

1150.2 

EL2 

102.3 

alf 

16.76 

ARRIVAL 

Ui 

o 

APR 

22  1969 

ECC 

.21650 

INC 

2.6600 

VI 

50.273 

RCA 

96.10 

APO 

149.33 

V2 

35.027 

TAC 

120.65 

ETC 

162.46 

CLP 

-11 .24 

OPA 

13.30 

RAP 

25.69 

ECC 

1.3296 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

72.29 

66.50 

76.26 
62.54 

02.27 
56.37 


4 47  20 

1 57  26 
6 52  43 

2 1 25 


2010. 5 

3063.0 
2304.  J 

2964.6 

1970.1 
2951 .4 


-24.60 

-19.41 

-20.44 

-15.00 

-34.11 

-10.90 


117.11 
133.73 
06.63 
124.92 
55.09 
121 .07 


differential  corrections 

TDE  -.7557  TRA-1.3759  TC3  .3327 
ROE  -.2920  RRA  -.0442  RC3  - .0066 
FOE  1.2761  FRA  1.7504  FC 3-1 .7020 
0OE  .0102  BRA  1.3766  0C3  .3327 

LAUNCH  DATE  DEC  21  1960 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  09.20 

RP  100.23  LAP  1.06  LOP  223.29 

RC  47.550  CL  16.29  GP  5.64 

PLANETOCENTRIC  CONIC 


BAU  .0091 
FAU  .04123 
BSP  7375 
FSP  -049 


VL  26.900  CAL 
VP  37.104  CAP 
TAL  56.99  TAP 


HIO-COURSE  EXECUTION  ACCURACr 
SCT  2236,7  SCR  379.4  SC5  294.9 
RRT  .5747  RRF  -.9096  RTF  -.932! 
see  2260.6  R23  -.0934  R13  -.9329 
SCI  2247.5  SC2  309.0  THA  5.67 

flight  TIME  124.00 

DISTANCE  316.717 
4.76  ATL  07.42  HCA  1 34 ,06  SMA  1 
>9.04  ATP  91.00  TAL  161.40  TAP  2 


ORBIT  DETERMINATION  ACCURACV 


ST 

1137.6  SR 

374.4 

SS 

1115.2 

CRT 

.0763  CRS 

.9266 

CST 

.9929 

LSA 

1626.0  MSA 

103.3 

SSA 

15.0 

ELI 

1105.1  EL2 

173.1 

alf 

16.45 

ARRIVAL 

DATE 

APR 

24  1969 

ECC 

.20931  INC 

2.5027 

VI 

30.273 

RCA 

97.55  APO 

149.20 

V2 

35.013 

TAC 

121.64  ETC 

161 .01 

ClP 

-13.10 

C3  10.657 

VHL  4.319 

OLA  20.01 

RAL  25.35 

RAD  6567.0 

VEL  1J.054 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

1 41  21 

3401 .50 

-22.65 

124.50 

253.74 

90.00 

0 ze  27 

3630.35 

-17.04 

159.59 

251 .55 

100.00 

3 55  3 

2970.52 

-27.03 

94.10 

255.07 

100.00 

0 57  25 

3544.64 

-12.93 

130.72 

249.55 

UO.OO 

6 7 40 

2555.02 

-33.53 

63.91 

256.42 

UO.OO 

1 1 9 

3532.90 

-7.22 

126.45 

246.16 

2.10  VHP  6,707  OPA  14.41  RAP  26.64  ECC  1.3071 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

72.53 

2 30  2 

2001.6 

-24.03 

116.50 

67.04 

1 29  5 

3030.3 

-20,01 

1 32 . 1 7 

76.72 

4 44  34 

2370.5 

-20.59 

05.65 

62.01 

1 56  30 

2944.6 

-16.47 

123.72 

82.94 

6 50  23 

1955.0 

-34,15 

54.72 

56,50 

2 0 2 

2932.9 

-11.50 

120.06 

differential  CORRECTIONS 
TOE  -.7521  TRA-1.3420  TC3  .4007  BAU  .1020 

ROE  -.2026  RRA  -.0611  RC3  .0179  FAU  .04400 

FDE  1.3670  FRA  1.0529  FC3-2.079O  BSP  7590 

BOE  .0034  BRA  1.3434  6C3  .4091  FSP  -949 


mid-course  execution  ACCURACV 
SCT  2277.2  SCR  306.2  SC3  326.4 
RRT  .6410  RRF  -.6604  RTF  -.9360 
see  2309.7  R23  -.0630  R13  -.9378 
SCI  2290.9  SC2  294.4  THA  6.32 


ORBIT  DETERMINATION  ACCURACV 
ST  1166.0  SR  375.0  SS  1171.7 

CRT  .0900  CRS  .9363  CST  .9934 

LSA  1606.5  MSA  175.5  S5A  15.5 

Eli  1214.0  El2  164.1  ALF  16.32 


673 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4,  1968-69) 


LALWCH  CATE  DEC  21  1968  TlIGHT  TIME  126.00  ARRIVAL  CATE  APR  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  323.410 


RL  147.17 

LAL 

.00 

lOl 

89.20 

VL  27.073 

CAL  4.53 

ATL  87.50 

HCA 

137.26 

SMA 

123.96 

ECC 

.20268 

INC  2.4966 

Vl 

50.273 

RP  10B,?7 

LAP 

1 .69 

LOP  226.49 

VP  37.159 

CAP  -9.19 

ATP  91 .83 

TAL 

161.59 

TAP 

298.85 

RCA 

98.83 

APO  149.08 

V2 

35.000 

RC  40,083 

gl 

16,36 

GP 

6.33 

TAL  57.33 

TAP  16.44 

ETS  340.33 

TAE 

159-80 

ETE 

359.77 

TAC 

122.48 

ETC  161.07 

CLP 

-15.21 

PLANETOCENTRIC  CONIC 

C3  17.415 

VHL 

4.173 

OLA 

27.96 

RAL  24.97 

RAO  6567.7 

VEL  11.781 

PTH 

2.08 

VHP 

6.431 

OPA 

15.50 

RAP  27.47 

ECC 

1 .2066 

LNCH  ATMTH 

LNCH  TIME 

L-I 

time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

43  5 

3374 

.84 

-23.18 

122-72 

252.29 

73.27 

2 

39  20 

2774  .8 

-25.26 

1 14 .66 

90.00 

0 

23  39 

3632,90 

-17.18 

139.25 

249.99 

67.14 

1 

24  12 

3032.9 

-20.13 

131 .82 

100.00 

3 

54  51 

2950.02 

-27.34 

92,66 

253.49 

77.42 

4 

44  1 

2350.0 

-28.80 

84.16 

100.00 

0 

54  34 

3532 

.95 

-13.29 

130.04 

248.11 

62.98 

1 

53  27 

2932.9 

-16.81 

123.02 

no. 00 

6 

6 58 

2536 

.53 

-33.68 

62-49 

254,71 

83.78 

6 

49  15 

1936.5 

-34.17 

53-28 

110.00 

0 

58  56 

3519.20 

-7.74 

125.72 

244-82 

56.60 

1 

57  35 

2919.2 

-12.08 

119.31 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT  OR6IT  DETERMINATION  ACCURACY 

TOE  -.7476  TRA-1.3096  TC3  .4829  BAU  .1130  SCT  23r5.2  SCR  400.4  SC3  361.7  ST  U94.5  SR  380.2  SS  1231.1 

ROE  -.2756  RRA  -.0799  RC3  .0492  FAU  .04873  RRT  ,7097  RRF  -.7314  RTF  -.9407  CRT  .9054  CRS  .9459  CSr  .9939 

FOE  1.4677  FRA  1.9700  FC3-2.4226  BSP  7734  SCB  2349.6  R23  -.0765  RI3  -.9419  LSA  1748.9  MSA  167.4  SSA  15.3 

BOE  .7968  BRA  1.3120  BC3  .4854  FSP  -1058  SCI  2332.8  SC2  280.0  THA  7.l0  ELI  1243.9  Et2  155.1  AlF  16.34 

LAUNCH  DATE  DEC  21  1968  FLICHT  TIME  128.00  ARRIVAL  DATE  APR  28  1969 

heliocentric  conic  distance  330.086 

RL  147,17  LAL  .00  LOL  89.20  Vl  27.158  CAL  4,32  A/L  87,60  KA  140.46  SMA  124.49  ECC  .19658  INC  2.3996  Vl  30.273 

RP  108.31  LAP  1.53  LOP  229.68  VP  37.209  CAP  -8.56  ATP  91 .85  TAL  161.81  TAP  302.27  RCA  100,02  APO  148.97  V2  34.987 

RC  50.327  CL  16.32  CP  T,t5  TAL  57.67  TAP  18. Tl  £TS  340.71  TAE  158.50  £T£  3.17  7AC  123.17  ETC  160.25  ClP  -17.53 

PLANETOCENTRIC  CONIC 

C3  16.282  VHL  4.035  DLA  27,78  RAL  24 .62  RAO  6567.7  VEL  1 1 .733  PTH  Z,07  6.092  DP  A 16.67  RAP  28 , 16  ECC  1 .2680 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

1 50  19 

3331.15 

-24  .OJ 

119.76 

250.90 

74.52 

2 45 

50 

2731.1 

-25.90 

111.62 

90.00 

0 13  36 

3645.72 

-16.84 

140.04 

248.31 

66.90 

1 14 

22 

3045.7 

-19.83 

132.64 

5 

100.00 

3 57  24 

2921 .46 

-27,75 

90.63 

251.96 

78.41 

4 46 

5 

2321  .5 

-29-06 

82.08 

I 

100.00 

0 49  12 

3530.64 

-13.36 

129.91 

246.62 

63.01 

1 48 

2 

2930.6 

-16.88 

122-88 

no.Do 

6 7 39 

2513.82 

-33.83 

€0.73 

253.03 

04.80 

6 49 

33 

1913.8 

-34,18 

51  .50 

110.00 

0 55  26 

3511 .04 

-6.04 

126.28 

243.46 

56.66 

1 53 

57 

2911.0 

-12.37 

118.86 

- 

DIFFERENTIAL 

. corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

i 

TOE  --7391 

TRA- 1.2762 

TC3  .5596  BAU  .1233 

SCT  2346.4  SCff 

424.2  SC3 

401 .2 

ST  J2J6.2 

SR  388.3 

5$  1291.3 

i 

ROE  -.2713 

RRA  -.1011 

RC3  .0893  FAU  .05312 

RRT 

.7735  RRF  - 

.7983  RTF  - 

.9441 

CRT  .9195 

CRS  .9552 

CST  .9944 

i 

FOE  1-573J 

fra  2.1019  FC3-2.8245 

esp  T6» 

6C6  2365.4  623  - 

.0924  R13  - 

-9457 

LSA  1808.8 

MSA  159.4 

SSA  15.0 

- 

BOE  .7873 

BRA  1.2802  BC3  .5666 

PSP  -iieo 

SCI  2368.5  SC2 

266.3  THA 

8.06 

ELI  1268.3 

EL2  146.3 

ALF  16.59 

LAUNCH  CATE  DEC  21  1968 

Flight  time  i30.oo 

arrival  cate 

APR  30  1969 

HELIOCENTRIC 

: COHIC 

distance  336. 

745 

i 

Rt  147.17 

LAL  .00 

La  89.20 

VL  27.236 

CAL  4.12 

*7t  67.71 

HCA  143.66 

SMA  1T4-99 

ECC  .19099 

INC  2.2886 

VI  30.273 

RP  108-36 

LAP  1.36 

LOP  232.88 

VP  37.253 

GAP  -7.95 

ATP  91.84 

tal  162-04 

TAP  305.69 

RCA  101.12 

APO  148.86 

V2  34.974 

a 

RC  51.881 

Gl  16.13 

CP  8.14 

Tal  58.00 

TAP  21.13 

ETS  340.79 

74C  157.40 

ETE  € 

.61 

TAC  123.66 

ETC  159.32 

CLP  -19.57 

■ 

plapctocentric  conic 

§ 

C3  15.251 

VHL  3.905 

ClA  27.46 

Ral  24.31 

RAD  6567.6 

VEl  11.689 

PTH  2.06 

VHP  5. 

770 

CPA  17.95 

RAP  28.67 

ECC  1.2510 

1 

LNCH  ATMTH 

LNCH  T|>C 

L-I  time 

iNJ  lat 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

I 

90.00 

2 I 45 

3274.80 

-24-98 

115.94 

249.77 

76-21 

2 56 

20 

2674.8 

-26.63 

107.66 

90.00 

23  55  48 

3672-44 

-16,12 

141.67 

246-57 

66.40 

24  57 

0 

30T2.4 

'19.18 

134.33 

1 

100.00 

4 2 58 

2884.00 

-28.23 

67.96 

250.54 

79.74 

4 51 

2 

2284 .0 

-29.36 

79.33 

I 

100.00 

0 41  n 

3538-46 

-13-12 

130.36 

245-10 

62-90 

1 40 

10 

2938.5 

-16.65 

123.35 

- 

liO.OO 

6 10  10 

2485-97 

-33-98 

58.57 

251.38 

86.07 

6 51 

36 

1886.0 

-34.15 

49.33 

no.oo 

0 50  29 

3509.26 

-8.11 

125.19 

242.13 

56-68 

I 48 

58 

2909.3 

-12.44 

118.77 

- 

differential  corrections  MIO-OOURSE  EICECUTION  ACCURACr  ORBIT  DETERMINATION  ACCURACr 


TCE 

-.7259 

TRA-1 .2416 

TC3 

-6375 

BAU 

.1331 

SCT  2365.8  SCR 

460.7 

SC3  445,5 

ST 

1230.4 

SR 

400.9 

SS 

1350.9 

RCE 

-.2699 

RRA  -.1258 

RC3 

.1411 

FAU 

-05802 

RRT  .8291  RRF  - 

.8571 

RTF  -.9473 

CRT 

.9330 

CRS 

.9640 

CST 

.9949 

FCE 

I .6821 

FRA  2.2507  FC3- 

3.2937 

05P 

7954 

see  2410.3  R23  - 

.1118 

R13  -.9494 

LSA 

1864.5 

MSA 

151  -2 

SSA 

14.7 

BCE 

.774  5 

BRA  1.2480 

BC3 

.6529 

FSP 

-1316 

SCI  2396.8  SC2 

254.2 

THA  9.28 

Eli 

1286.7 

EL2 

137.9 

AlF 

17.11 

LAUNCH 

CATE  etc  21  I960 

Flight  ti»c  i32-0O 

arrival 

CATE 

MAV 

2 1969 

hElIOCEnTI?k  CONIC 

distance  343. 

385 

Rl 

147.17 

lAl  .00 

La 

89-20 

VL 

27-307 

CAL 

3.93  ATL  87.84 

HCA 

146.85  SMA 

125.44 

ECC 

.18588 

INC 

2.1593 

VI 

30.273 

ffp 

108.40 

LAP  1.18 

lCP  236.07 

VP 

37.293 

GAP 

-7.35  ATP  91.81 

tal 

162-27  tap 

309.12 

RCA 

102.13 

APO 

148.76 

V2 

34.96! 

ffC 

53.536 

Gl  15.75 

GP 

9.34 

tal 

58.31 

TAP 

23.75  ETS  340.59 

tae 

156-47  ETE 

10-29 

TAC 

123.93 

ETC 

158.28 

CLP 

-21 .94 

PLAfCTCCENTffIC  CONIC 

C3  14.307  VHL  3.782  OLA  26.97  RAL  24.08  RAO  6567.6  VEL  11-649  PTH  2.04  VHP  5.466  OPA  19.38  RAP  28.96  ECC  1 .2355 
LNCH  A7NTH  LNCH  TIME  L'l  TJNE  INJ  LAT  INJ  lONC  INJ  Rt  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

90.00  2 16  29  3208.77  -25.97  111.36  248.61  78.30  3 9 5 7 2608.8  -27.32  102.95 

90.00  25  39  1 5 3W-97  -15.09  143.94  24434  65.75  24  4I  3 3110.0  -18.24  136.68 

100.00  4 n 48  2837.01  -28.75  84.56  249.16  81.45  4 59  5 2237.0  -29.64  75.87 

100.00  0 30  31  3556,97  -12-54  131.44  243.57  62-64  1 29  48  2957.0  -16.11  124.46 

no. 00  6 14  53  2451  .87  -34.11  55-91  249.76  87.64  6 55  45  1851-9  -34.06  46.67 

no. 00  0 4 3 55  3514.87  - 7.90  125-49  240.81  56.63  1 42  30  29M-9  -12.23  119.07 

differential  CCRRECTIONS  mid-course  E«CUTI0N  ACCURACY  ORBIT  DETERMINATION  ACCURACr 

TCE  -.7049  TRA-1.2047  TC3  . 7200  BAU  -1434  SCT  2372.5  SCR  5l3.7  9C3  494.0  ST  1231 .9  SR  4|9-T  SS  1406. 3 

ROE  -.2718  RRA  -.1551  RC3  .2087  FAU  .06355  RRT  .0741  RRF  -.9049  RTF  -.9503  CRT  .9453  CRS  -9718  CST  .9954 

FOE  1.7884  FRA  2.4|76  FC3-3.8456  BSP  8080  SCB  2427.5  R23  -.1344  R13  -.953!  lSA  1910.6  MSA  143-0  SSA  14.3 

BOE  .7555  BRA  1.2146  8C3  . 7496  FSP  -1473  SCI  2415.1  SC2  245.1  THA  10.83  ElI  1294.8  El2  130.1  AlF  18.02 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1960-69) 


LAUNCH  DATE  DEC  21  1966  FLIGHT  TIME  134.00  ARRIVAL  CATE  MA^  A 1969 

HELIOCENTRIC  CONIC  DISTANCE  350.006 

RL  147.17  LAL  .00  LOL  89.20  VL  27,371  GAL  3.77  A7t  87.99  HCA  150.04  SMA  125.86  ECC  .18123  INC  2.0060  VI  30.273 

RP  108.43  LAP  1.00  LOP  239.25  VP  37.328  GAP  -6.78  A7P  91.74  TAL  162.52  TAP  312.56  RCA  103.05  APO  148.67  V2  34.948 

RC  55.282  GL  15.12  GP  10.83  7AL  58.57  ZAP  26.60  ETS  340.11  ZA£  155.68  ETE  14.42  ZAC  123.91  ETC  157.09  ClP  -24.45 

PLANE TOCEN TR I C CONIC 

C3  13.438  VML  3.666  OLA  26.24  RAL  23.95  RAD  6567.5  VEL  11.611  PTH  2.03  VHP  5.182  OPA  21  .01  RAP  29.00  ECC  1.2212 

LNCH  AZHTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  2 34  16  3133.86  -26.90  106,07  247.46  80.80  3 26  30  2533.9  -27.89  97.54 

90.00  23  20  25  3757.40  -13.74  146.77  243.16  65.00  24  23  2 3157.4  -17.00  139.61 

100.00  4 24  7 2779.71  -29.26  80.38  247.83  83.60  5 10  27  2179.7  -29.84  7l  .62 

100.00  0 17  10  3586.79  -11 .60  133.15  242.07  62.26  1 16  57  2986.8  -15.23  126.24 

110.00  6 22  15  2410-0B  -34.18  52.65  248.18  89.57  7 2 25  1810.1  -33.86  43.42 

110.00  0 35  32  3529.18  -7.36  126.25  239.53  56.52  1 3421  2929.2  -11.7]  119.86 

DIFFERENTIAL  CCRRECTJONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6797  TRA-1.1G89  TC3  .7903  BAU  .1516  SCT  2369.3  SCR  589.0  SG3  547.5  ST  1225.7  SR  445.5  SS  1458.0 

ROE  -.2777  RRA  -.1915  RC3  .2959  FAU  .06942  RRT  .9077  RRF  -.9409  RTF  -.9525  CRT  .9567  CRS  .9788  CST  .9959 

FOE  1.8908  FRA  2.6090  FC3-4.4723  BSP  6109  SG0  2441.4  R23  -.1603  R13  -.9564  L5A  1951.5  MSA  134,2  SSA  14.0 

0OE  .7343  0RA  1.1845  BC3  .8439  FSP  -1637  SGI  2429.5  SG2  241.0  THA  12.84  ELI  1298.4  EL2  122.4  AlF  19.35 

LAUNCH  DATE  DEC  21  1968  FLIGHT  TIME  136.00  ARRIVAL  DATE  MAY  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  356.606 

RL  147.17  LAL  .00  La  89.20  VL  27.429  CAL  3.61  AZL  88.18  HCA  153.23  SMA  126.24  ECC  .17702  INC  1 .aZOl  VI  30.273 

RP  108.47  LAP  .82  LOP  242.44  VP  37.359  GAP  -6.23  AZP  91.63  TAL  162.76  TAP  315.99  RCA  103.89  APO  148.59  V2  34.936 

RC  57.109  GL  14.16  GP  12.70  ZAL  58.79  ZAP  29.73  ETS  339.37  ZAE  154.96  ETE  19.25  ZAC  123.55  ETC  155.75  CLP  -27.il 

PLAfCTOCENTRIC  CONIC 


C3  12.633 

VML 

3< 

.554 

OLA  25.21 

RAL  Z3.97  RAO  6567.5 

VEL  11.577 

PTH  2.02 

VHP 

4.921 

OPA  22.93 

RAP  28.72 

ECC  1.2079 

LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

? 

55 

24 

3049.06 

-27.67 

99.99 

246.32 

83.75 

3 

46  13 

2449.1 

-28.25 

91.37 

90.00 

22 

59 

25 

3815.57 

-12.04 

150.20 

241.56 

64.18 

24 

3 0 

3215.6 

-15.42 

143.15 

100.00 

4 

40 

21 

2710.72 

-29.68 

75.29 

246.52 

86.24 

5 

25  31 

2110.7 

-29.88 

66.49 

100.00 

0 

i 

5 

3629.15 

-10.25 

135.57 

240.63 

61.77 

1 

1 34 

3029.1 

-13.95 

128.73 

110.00 

6 

32 

53 

Z358.61 

-34.13 

48.63 

246.61 

91  .95 

7 

12  12 

1758.6 

-33.49 

39.4  5 

110.00 

0 

25 

2 

3554.02 

-6.43 

127.56 

238.32 

56.35 

1 

24  16 

2954  .0 

-10.80 

121 .21 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6437 

TRA 

-1.1295 

TC3 

.8628  BAU 

.1615 

SGT 

2345.8 

SGR 

692.5 

SG3 

604.8 

ST 

1200.6 

SR 

480.5 

SS 

1495.5 

ROE 

-.2874 

RRA 

-.2373  RC3 

.4129  FAU 

.07591 

RRT 

.9305 

RRF 

-.9656 

RTF 

-.9545 

CRT 

.9664 

CRS 

.9845 

CST 

.9963 

FDE 

1.9705 

FRA 

2.8194 

FC3-5 

.2023  BSP 

8188 

SG6 

2445.9 

R23 

-.1848 

R13 

-.9600 

LSA 

1973.0 

MSA 

124.8 

SSA 

13.6 

BOE 

.7049 

BRA 

1 .1541 

6C3 

.9565  FSP 

-1824 

SCI 

2433.6 

SG2 

244.5 

THA 

15.52 

ELI 

1266.0 

El2 

115.0 

ALF 

21  .32 

LAUNCH 

DATE 

DEC 

21  1968 

flight 

TIME 

138.00 

arrival 

DATE 

MAY 

8 1969 

HELIOCENTRIC  CONIC  DISTANCE  363.185 

RL  147.17  LAL  .00  ta  89.20  VL  27.481  CAL  3.47  AZL  88.41  HCA  156.41  SMA  126.58  ECC  .17322  INC  1.5883  VI  30.273 

RP  108.51  LAP  .64  LOP  245.62  VP  37.386  GAP  -5.69  AZP  91.46  T4L  163.00  TAP  319.42  RCA  104.66  APO  148.51  V2  34.923 

RC  59.010  GL  12.74  GP  15.08  ZAL  58,94  ZAP  33.21  ETS  338.33  ZAE  154.15  ETE  25.02  ZAC  122.75  ETC  154.22  ClP  -29.95 

PLANE TOCENTRJC  CONIC 

C3  11.884  VHL  3.447  OLA  23.77  RAL  24.19  RAO  6567.5  VEL  11.544  PTH  2.01  VHP  4.687  OPA  25.26  RAP  28.02  ECC  1.1956 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNj  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 20  38 

2951 .71 

-28.19 

92.91 

245.17 

87. ?6 

4 9 50 

2351  .7 

-28.28 

84.25 

90.00 

22  35  54 

3887.00 

-9.89 

154.34 

240.11 

63.33 

23  40  41 

3287.0 

-13.39 

147.41 

100.00 

5 1 10 

2627.58 

-29.89 

69.12 

245.22 

89.48 

5 44  57 

2027.6 

-29.64 

60.33 

100.00 

23  38  4 

3686.36 

-8.39 

138.80 

239.31 

61.20 

24  39  30 

3086.4 

-12.17 

132.05 

110.00 

6 47  37 

2294.53 

-33.87 

43.65 

245.05 

94.89 

7 25  52 

1694.5 

-32.83 

34.57 

110.00 

0 12  2 

3592.18 

-4.98 

129.57 

237.23 

56.14 

! n 54 

2992.2 

-9.40 

123.27 

differential  COJRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5987  TRA-1.0887  TC3  .9254  BAU  .1727  SCT  2303.6  SCR  834.8  SG3  664.5  ST  U58.6  SR  526.3  SS  1514.0 

ROE  -.3012  RRA  -.2973  RC3  .5705  FAU  .08266  RRT  .9447  RRF  -.9814  RTF  -.9560  CRT  .9749  CRS  .9690  CST  .9969 

FOE  2.0136  FRA  3.0514  FC3-6.0218  BSP  8253  SC6  2450.2  R23  -.2034  R13  -.9641  LSA  1974.4  MSA  113.8  SSA  13.4 

BOE  .6702  BRA  1 .1286  6C3  1.0872  FSP  -2020  SGI  2436.5  SG2  258.8  THA  19.12  EU  1268.0  El2  107.1  AtF  24.07 

LAUNCH  DATE  DEC  21  1968  FLIGHT  TINE  140.00  ARRIVAL  DATE  MAY  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  369.743 


RL 

147.17 

LAL 

.00 

La 

69.20 

VL 

27, 

,S20 

GAL 

3, 

,35 

AZL 

88 

.71 

HCA 

159.60 

SMA 

126,90 

ECC 

.16982 

INC 

1 .2886 

VI 

30. 

273 

RP 

108.55 

LAP 

.45 

LOP 

246.80 

VP 

37: 

.409 

GAP 

-5, 

,16 

AZP 

91 

.21 

TAL 

163.23 

TAP 

322.83 

RCA 

105, 

.35 

APO 

148, 

,45 

V2 

34. 

91 1 

RC 

60.976 

GL 

10.65 

GP 

16.20 

ZAL 

59.01 

ZAP 

37, 

,15 

ETS 

336 

.96 

ZAE 

153.00 

ETE 

32.00 

ZAC 

121 

.36 

ETC 

152 

.46 

CLP 

-32.96 

PLANE TOCENTRIC  CONIC 

C3  11.185  VML  3.344  OLA  21.70  RAL  24.68  RAO  6567.4  VEL  11.514  PTH  2.01  VHP  4.488  OPA  28.17  RAP  26.76  ECC  1.1841 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

90.00 

3 51  21 

2836.92 

-28.28 

84.52 

244.00 

91.46 

4 38  38 

2236.9 

-27.78 

75.89 

90.00 

22  9 10 

3976.54 

-7.11 

159.45 

256.90 

62.52 

25  15  27 

3376.5 

-10.74 

152.65 

100.00 

5 27  50 

2525.79 

-29.71 

61.56 

243.93 

93.46 

6 9 56 

1925.8 

-28.91 

52.85 

100.00 

23  15  22 

3762.90 

-5.86 

r4T70T 

238.21 

60.63 

24  18  5 

3162.9 

-9.73 

136.42 

110.00 

7 7 45 

2213.20 

-33.23 

37.39 

243.49 

98.54 

7 44  39 

1613.2 

-31.69 

28.50 

110.00 

23  51  56 

3648.26 

-2.85 

132.51 

236.35 

55.92 

24  52  44 

3048.3 

-7.30 

126.26 

DIFFERENTIAL  CORRECTIONS  HIO-COURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.5429  TRA- 1.0464  TC3  .9717  BAU  .1869  SGT  2238,4  SCR  1030.0  SG3  722.3  ST  1095.7  SR  583.6  SS  1500.4 

ROE  -.3178  RRA  -.3788  RC3  .7864  FAU  ,08913  RRT  .9525  RRF  -.9907  RTF  -.9567  CRT  .9821  CRS  .9923  CST  .9977 

FOE  1.9900  FRA  3.2977  FC3-6.8988  BSP  8332  SG6  2464.0  R23  -.2105  R13  -.9690  LSA  1944.8  MSA  100. 1 SSA  13.6 

BOE  .6291  BRA  1.1129  BC3  1.2500  FSP  -2213  SGI  2447.2  SC2  287.0  THA  24.02  ElI  1257.6  El2  97.3  AlF  27.80 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  OEC  21  1968 

Flight  time  u2.oo 

ARRIVAL  CATE 

MAV 

12  1969 

HELIOCENTRIC  CONK 
Rl  147.17  LAL  .00 

LOl  89.20 

VL  27.569 

distance  376.278 

cal  3.24  ATl  89.12  HCA  162.78 

SNA 

127.18 

ECC  .16679 

INC  ,8843 

Vl 

30.273 

RP  108.58  LAP  .26 

LOP  251 .98 

VP  37.429 

GAP  -4.66 

ATP  90.84 

TAL  163.44 

TAP 

326.22 

RCA  105.96 

APO  148.39 

V2 

34 . 900 

RC  63.000  CL  7.52 

CP  22.37 

TAl  59.02 

Tap  41.70 

ETS  335.23 

TAE  151.08 

ETE 

40.28 

TAC  119.19 

ETC  150.45 

CLP 

-36.16 

Planetocentric  conic 
C3  10.543  VHL  3.247 

CLA  18.67 

RAL  25.59 

RAO  6567.4 

VEL  11.486 

PTH  2.00 

VHP 

4.342 

OPA  31.95 

RAP  24 . 72 

ECC 

1 .1735 

LNCH  ATMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  4 29  57 

2696.02 

-27.61 

74.27 

242.84 

96.55 

5 

14  53 

2096.0 

-26.41 

65.81 

90.00  21  37  48 

4093,27 

-3.40 

166.02 

238.09 

61 .87 

22 

46  1 

3493.3 

-7.14 

159.34 

100.00  6 2 36 

2397.25 

-28.81 

52.12 

242.66 

98.35 

6 

42  33 

1797.2 

-27.35 

43.62 

100.00  22  47  50 

3867,28 

-2.34 

148.82 

237.50 

60.19 

23 

52  17 

3267.3 

-6.29 

142.26 

no. 00  7 35  26 

2106.80 

-31.86 

29.39 

241 .99 

103.09 

8 

10  33 

1506.8 

-29.74 

20.83 

110.00  23  3l  29 

3730.49 

.29 

136^.80 

235.86 

55.82 

24 

33  40 

3130.5 

-4.19 

130.59 

COffflECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERMINA TION  ACCURACY 

TOE  '.4633  TRA  '.9910  TC3  1.0437  BAU  .21*0  SCT  2129.4  SCR  1296.5  SC3  766.6  ST  987.5  SR  641.5  SS  1415. fl 

ROE  '.3286  RRA  - .48^  RC3  1 .10»  FAU  .09570  RRT  .9572  RRT  -.9956  RTF  -.9584  CRT  .9880  CRS  .9944  CST  .9986 

FOE  1.8250  FRA  3.5094  FC3-7.8586  BSP  8812  SCB  2493.0  R23  -.1950  R13  -.9766  LSA  1859.6  MSA  83.4  SSA  14.3 

60E  .5680  BRA  1.1053  BC3  1.5185  FSP  -2440  SCI  2472.0  SC2  323.2  THA  30.82  ELI  1174.7  El2  83.3  AlF  32.88 

LAUNCH  DATE  DEC  21  1968  FLIGHT  TIHE  144.03  ARRIVAL  DATE  MAT  ]4  1969 


^CLJOCENTRIC  CONIC  DISTANCE  382.798 


RL  14’7.17 

LAL  .00 

LOt  89.20 

VL  27.606 

CAL  3.14 

47L  89.70  HC*  165.5W 

SHA 

127.42 

ECC  .16413 

INC 

.3012 

Vl 

30.273 

z 

RP  108.62 

LAP  .07 

LOP  255.16 

VP  37.445 

CAP  -4.16 

ATP  90.30 

TAl  165.62 

TAP 

329.58 

RCA  106.51 

APO 

148.34 

V2 

54.889 

RC  65 .076 

CL  2.65 

CP  28.il 

?*L  59.05  UP  47.11 

ETS  335.11 

TAE  J47.66 

ETC 

49.57 

TaC  115.89 

ETC 

148.18 

CLP 

-39.50 

Planetocentric  conic 

r 

C3  ID.OIJ 

VHL  3.164 

OLA  14.03  RAL  27.15 

RAO  6567.4 

VEL  11.463 

PTH  1.99 

VHP 

4.285 

OPA  37.03 

RAP 

21  .48 

ECC 

1.1648 

LNCH  ATMTH 

LNCH  TIME 

U-I  time 

INJ  L4T 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

t TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

s 

90.00 

5 20  53 

2513.54 

-25,52 

61.34 

241.91 

102.70 

6 

2 47 

1913.5 

- 

23.52 

53.24 

90.00 

20  59  16 

4254.95 

2.81 

179.04 

238.13 

61.74 

22 

10  21 

3654.9 

-1  .98 

168.42 

i 

100.00 

6 49  40 

liiT.i* 

-26.52 

40.01 

241.64 

104.52 

7 26  47 

1627.2 

- 

24.29 

31  .92 

- 

100.00 

22  13  11 

4016.46 

2.71 

157.01 

237.63 

60.22 

23 

20  7 

3416.5 

-1.27 

150.49 

110.00 

8 14  34 

1961.58 

-29.15 

18.96 

240.76 

108.70 

8 

47  15 

1361.6 

- 

26.32 

10.92 

110.00 

23  4 46 

3854.89 

5.04 

145.51 

236.18 

56.15 

24 

9 1 

3254.9 

.56 

137,09 

f 

OIFFERCnTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

i 

TOE  -.4491 

TRA-1.0J17 

TC3  .7651 

BAU  .2149 

SCT  2112.3  SCR  1695.5  SC3  800.1 

ST  991.3 

SR 

755.7 

SS 

1379.5 

= 

ROE  -.3584 

RRA  -.6893 

RC5  1.4118 

FAU  .09059 

RRT  . 

.9466  RRF 

►9982  RTF  - 

.9446 

CRT  .9972 

CRS 

.9965 

CST 

.9996 

i 

FOE  1.6736 

FRA  3.8635 

FC5-T.8343 

BSP  7494 

see  2708.6  R23 

.1994  R15  - 

.9781 

LSA  1858.3 

MSA 

55.6 

SSA 

20.5 

BOE  .5746 

BRA  1.2242 

BC3  1.6057 

FSP  -2208 

SCI  2673.9  SC2  432.0  THA  38.41 

ELI  1245.6 

El2 

45.0 

ALF 

37.30 

• 

LAUNCH  GATE  1 

3EC  21  1968 

Flight  time  146. do 

ARRIVAL 

CATE 

HAV 

16  1969 

i 

heliocentric  conic 

DISTANCE  389.283 

1 

Rl  147.17 

LAL  .00 

lOl  89.20 

VL  27.639 

GAL  3.06 

ATL  90.61 

HCA  169.13 

SHA 

127.64 

ECC  .16178 

INC 

.6056 

Vl 

30.273 

- 

RP  108.65 

LAP  -.11 

LOP  258.33 

VP  37.459 

CAP  -3.68 

ATP  89.40 

TAl  163.79 

TAP 

332.92 

RCA  106.99 

APO 

148.29 

V2 

34 .878 

RC  67.1 98 

Cl  -5.56 

CP  36.26 

TAL  59.43 

TAP  53.81 

ETS  330.63 

TAE  141.63 

ETE 

59.09 

TAC  110.93 

ETC 

145.73 

CLP 

-42.92 

= 

Planetocentric  conic 

I 

C3  9,772 

VHL  3.126 

CLA  6.4? 

RAL  29 . 73 

RAO  6567.4 

VEL  11.453 

PTH  1.99 

VHP 

4.396 

OPA  44,08 

RAP 

16.07 

ECC 

1 . 1 608 

5 

LNCH  ATMTH 

LNCH  TIME 

L-1  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

time 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

= 

90.00 

6 33  17 

2257.68 

-20.59 

44.23 

241  .86 

109.88 

7 

10  55 

1657.7 

- 

17.70 

36.75 

i 

90.00 

20  7 28 

4501.20 

9.60 

188.95 

240.08 

63.23 

21 

22  30 

3901  .2 

5.93 

182. 19 

z 

100.00 

7 57  41 

1985.47 

-21 .44 

23.87 

241 .54 

111.34 

8 

30  46 

1385.5 

- 

18.35 

16.43 

E 

100.00 

21  25  46 

4248.63 

10.41 

169.95 

239.65 

61  .82 

22 

36  34 

3648.6 

6.56 

163.27 

110.00 

9 12  55 

1750.03 

-23.71 

4.93 

240.48 

115.38 

9 

42  5 

1150.0 

- 

20.09 

357.65 

110.00 

22  27  1 

4056.84 

12.54 

154.13 

238.59 

57.94 

23 

34  38 

5456.8 

8.22 

147.70 

cirrERENTiAL  corrections Mio-couRSC  execution  accuracy_  orbit  determination  ACCURACt 

TOE  -.3239  TRA  -.9342  TC3  -8366  BAU  .2828  SCT  1896.1  SCR  OT3.3  SC3  758.0  ' ST  787.3  SR  756.0  SS  1069.7 

ROE  -.2991  RRA  -.9383  RC3  1.9968  FAU  .08964  RRT  .9481  RRF  -.9993  RTF  -.9467  CRT  .9987  CRS  .9966  CST  .9917 

FOE  1.0231  FRA  3.7877  FC3-7.9417  0SP  9178  SCB  2906.8  R23  -.1387  R13  -.9897  LSA  1525.9  MSA  84.9  SSA  11.3 

60E  .4409  BRA  1.3241  BC3  2.1650  FSP  -2304  SCI  2869.7  SC2  463.1  THA  49.52  ElI  1091.2  El2  27.9  AlF  43.84 

LAUNCH  DATE  OEC  21  1968  FlICHT  TIME  148.00  ARRIVAL  CATE  MAT  18  1969 

HELIOCENTRIC  CONIC  DISTANCE  395.745  . 

Rl  147.17  LAL  .00  LOL  B9,20  Vl  27.667  GAL  2.99  A7L  92.25  MCA  172.30  SNA  127.84  ECC  .15977  INC  2.2541  VI  30.273 

RP  108.68  LAP  -.30  LOP  261 .50  VP  37.471  CAP  -3.22  ATP  87.77  TAl  163.91  TAP  336.21  RCA  107. 4J  APO  148.26  V2  34,867 

RC  69.360  CL  -19.39  OP  48 .07  TAl  61.56  TAP  62.33  ETS  327.98  TAE  131,45  ETE  67.44  7AC  103.57  ETC  143.37  ClP  -45.99 

planetocentric  conic 


C3  10.716 

VHL 

3.273 

OLA  -6.87 

RAl  34.23 

RAD  6567. 

4 VEL  11.494 

PTH  2 .00 

VHP 

4.921 

CPA 

53.90 

RAP 

6.02 

ECC 

1.2764 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  lONC 

, INJ  RT  ASC 

INJ  ATMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

8 

30  53 

1861 .31 

-9.73 

20.23 

245.71 

116.72 

9 

1 

55 

1261  .3 

-6.06 

13.47 

90.00 

18 

45  48 

4934.59 

21.34 

215.31 

247.77 

70.93 

20 

8 

3 

4334.6 

18.54 

207.75 

WO. 00 

9 

48  57 

1609.55 

-10.57 

1.27 

245.27 

118.13 

10 

15 

47 

1009.5 

-6.72 

354 ,59 

100.00 

20 

10  26 

4661  .64 

22.22 

194.89 

247.43 

69.48 

21 

28 

7 

4061  .6 

19,23 

187.37 

no. 00 

10 

49  42 

1419.30 

-12.78 

345.53 

243.96 

121 .98 

11 

13 

21 

819.3 

-8.46 

339.10 

no. 00 

21 

26  ID 

4424.59 

24.59 

175.82 

246.36 

65.47 

22 

39 

55 

3824.6 

21  .07 

168  .44 

jifferential 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  accuracy 

TOE  -.2373 

TRA 

-.9062 

TC3  .6441 

BAU  .3532 

SCT 

1703.7  SCR  2895.9  SC3 

616.0 

ST 

634.4 

SR 

763.4 

SS 

789.4 

ROE  -.1260 

RRA- 

-1.3790  RC3  2.3796 

FAU  .07173 

RRT 

.9389  RRF  - 

.9998  RTF  - 

.9379 

CRT 

.9122 

CRS 

.9977 

CST 

.8822 

FOE  .2364 

FRA 

3.4159 

FC3-5.7949 

BSP  10614 

SCB 

3359.9  R23  - 

.0899  R13  - 

.9958 

LSA 

1243.3 

MSA 

250,0 

SSA 

2.9 

BOE  .2687 

BRA 

1 .6501 

SC3  2.4652 

FSP  -1910 

SCI 

3320.8  SC2 

511.2  THA 

60.31 

ELI 

971  .3 

EL2 

204.3 

alf 

50.77 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  DEC  21  1968 

HELIOCENTRIC  CONIC 
RL  U7.J7  LAL  ,00  LOL  89.20 

RP  108.72  lap  -.49  LOP  264.67 

RC  71.560  OL  -43.10  OP  65.16 

PLANETOCENTRIC  CONK 
C3  18.904  VHL  4.348  OLA  -29.34 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
81.99  13  4 54  1092.20 

98.01  15  16  50  665.88 

100.00  14  43  50  771 .68 

100.00  16  20  36  5749.67 

110.00  14  24  12  833.49 

110.00  18  56  43  5260.62 

oiffercntial  corrections 
TOE  -.2156  TRA  -.9878  TC3  .2819 

ROE  .3603  RRA-2.2323  RC3  1.5742 

FOE  -.3923  FRA  2.4536  FC3-1 .6723 

60E  .4199  0RA  2.4411  0C3  1.5992 

LAUNCH  DATE  OEC  21  1968 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  89.20 

RP  108.74  LAP  -.67  LOP  267.84 

RC  73.792  GL  -65.17  CP  81.20 

PlANETOCENTRIC  CONIC 
C3  183.273  VHL  13.538  OLA  -52.18 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
44.15  10  15  0 2177.43 

135.85  18  55  55  617.27 

44.15  10  15  0 2177.43 

135.85  18  55  55  617.27 

44.15  10  15  0 2177,43 

135.85  18  55  55  617.27 


VL  27.691 
VP  37.479 
7Al  69.32 

RAL  42.39 
INJ  LAT 

20.63 

20.64 
16.80 
24.57 

9.29 

32.92 

BAU  .4042 
FAU  .03652 
BSP  12478 
FSP  -1095 


Flight  time  150.oo 
DISTANCE  402.168 

CAL  2.94  A7L  96.17  MCA  175.44  5MA  128.00 

GAP  -2.77  A7P  83.85  TAL  163.99  TAP  339.43 

ZAP  73.08  ETS  324.82  7AE  115.19  ETE  72.33 

RAO  6567.8  VEL  11.844  PTH  2.10  VHP  6.814 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 
339.35  270.31  111.33  13  23  6 

308.06  270.31  111.32  15  27  56 

314.16  268.57  115.09  14  56  42 

272.34  271.81  107.58  175625 

314.54  264.29  123.05  14  38  6 

237,56  274.13  99.77  20  24  23 


differential  CORRECTIONS 
TOE  2.4638  TRA-5.0970  TC3 
ROE  .6274  RRA  3.3905  RC3 
FOE  -.5505  FRA  1.5774  FC3 
BOE  2.5424  BRA  6.1216  BC3 


VL  27.712 
VP  37.486 
7AL  83.51 

RAL  48.55 
INJ  LAT 
8.44 
8.46 
8.44 
8.46 
8.44 
8.46 

BAU  .3393 
FAU- .00824 
BSP  13616 
FSP  -311 


MID-COURSE  EXECUTION  ACCURACT 
SCT  1539.7  SCR  3672.3  SC3  347.1 
RRT  .9267  RRF  -.9999  RTF  -.9293 
see  3982.0  R23  -.0469  R13  -.9989 
SCI  3945.4  SC2  538.7  THA  68.34 

flight  time  152.00 

DISTANCE  408.443 

CAL  2.93  A7L  116.36  HCA  178.48  SMA  128.15 

CAP  -2.36  ATP  63.65  TAL  163.91  TAP  342.39 

TAP  84.78  ETS  230.34  TAE  87.12  ETE  541.42 


arrival  date  MAV  20  1969 


ECC  .15807  INC  6.1667  VI  30.273 
RCA  107.77  APO  148.24  V?  34.858 
TAC  93.18  ETC  141.01  CLP  -46.15 

OPA  66.38  RAP  341.72  ECC  1.3111 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
492.2  23.35  331.65 

65.9  23.36  300.36 

171.7  20.04  306.86 

5149.7  26.75  264 .22 

233.5  13.58  308.06 

4660.6  33.92  228.47 

ORBIT  determination  ACCURACV 
ST  530.5  SR  1118.9  SS  722.8 

CRT  .5372  CRS  1.0000  CST  .5403 

LSA  1365.9  MSA  436.1  SSA  .7 

ELI  1160.8  EL2  431  .3  AlF  73.35 

ARRIVAL  date  MAT  22  1969 


RAO  6571.0  VEL  17.453  PTH  2,96  VHP  18.764 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
59.02  311.92  141.69  10  5l  17 

294.97  311.94  141.69  19  6 12 

59.02  311.92  141.69  10  5l  17 

294.97  311.94  141.69  19  6 12 

59.02  311.92  141.69  10  5l  17 

294.97  311.94  Ml. 69  19  6 12 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3683.3  SCR  2565.5  SC3  96,6 
RRT  -.9212  RRF  .9484  RTF  -.9970 
see  4376.4  R23  .0356  R13  .9993 
SCI  4305.1  5C2  786.8  THA  148.23 


ECC  .15679  INC26.3561  VJ  30.273 

RCA  108.05  APO  M8.24  V2  34.848 

TAC  80.81  ETC  49.71  CLP  53.47 

OPA  70.93  RAP  259.01  ECC  4.0162 

PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
1577.4  14.68  54,32 

17.3  14.69  290.28 

1577.4  14.68  54.32 

17.3  14.69  290.28 

1577.4  14.68  54.32 

17.3  14.69  290.28 

ORBIT  DETERMINATION  ACCURACY 
ST  1483.7  SR  750.6  SS  650.5 

CRT  -.4168  CRS  -.5561  CST  .9873 

LSA  1657.2  MSA  664.6  SSA  .4 

ELI  1524.4  El2  664.1  ALF  165.23 


LAUNCH  DATE  DEC  21  1968 

heliocentric  conic 
RL  147.17  LAL  .00  LOL  89.20 
RP  108.77  lap  -.86  LOP  271 .01 
RC  76.053  GL  65.32  CP  -84.51 
PLANETOCENTRIC  CONIC 
C3  170.697  VHL  13.065  OLA  61.22 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
33.15  16  1 7 38  4870,23 

146.85  229  3188.96 

33.15  16  17  38  4870.23 

146.85  229  3188.96 

33.15  16  17  38  4870.23 

M6.85  2 2 9 3188.96 

DIFFERENT  ML  CORRECTIONS 
TOE-8.3485  TRA  1.3330  TC3  -.1125 
ROE-5.2324  RRA  -.3474  RC3  -.0544 
FOE  3.1556  FRA  -.4074  FC3  .0367 
BOE  9.8527  BRA  1.3775  6C3  .1250 

LAUNCH  DATE  OEC  21  1968 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  89.20 
RP  108.80  LAP  -1.04  LOP  274.17 
RC  78.340  CL  58.44  CP  -65.90 
PLANETOCENTRIC  CONK 
C3  44.210  VHL  6.649  OLA  60.21 
LNCH  ATMTH  LNCH  TIME  L-Z  TIME 
34.36  17  27  2 4568.83 

145.64  3 5 52  2898.40 

34.36  1727  2 4568.83 

145.64  3 5 32  2898.40 

34.36  17  27  2 4568.83 

145.64  3 5 32  2898.40 

differential  CORRECTIONS 
TOE  -.8664  TRA  -.3451  TC3  .0277 
ROE  4.7637  RRA  .0188  RC3  -.5366 
FOE  5.5171  FRA  .1299  FC3  -.6821 
BOE  4.8418  BRA  .3456  BC3  .5373 


flight  time  154.00 
DISTANCE  415.247 

VL  27.730  CAL  2.83  ATL  64.62  HCA  182.00  SMA  128.26 

VP  37.491  CAP  -1.83  ATP  115.37  TAL  164.30  TAP  546.30 

TAl  83.49  tap  84.53  £TS  120.78  TAE  89.72  ETE  11.83 


RAL  326.93  I 
INJ  LAT 
-10.09 
-10.08 
-10.09 
-10.08 
-10.09 
-10.08 

BAU  .2852 
FAU- .00724 
BSP  14419 
FSP  -418 


RAO  6570.8  VEL  17.089  PTH  2.93  VHP  M.152 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


231.34 
231 .32 
231.34 
231.32 
231.34 
231.32 


17  38  48 
2 55  18 
17  38  48 
2 55  18 
17  38  48 
2 55  18 


MID-COURSE  EXECUTION  ACCURACY 
SCT  3868.5  SCR  2320.7  SC3  124.1 
RRT  .8976  RRF  -.9217  RTF  -.9983 
see  4511.2  R23  .0564  R13  -.9984 

SC-t  4421.5  SC2  894.9  THA  29.64 

flight  time  156.00 


ARRIVAL  CATE  MAV  1969 


ECC  .15521  INC25.38M  Vl  30.273 
RCA  108.36  APO  M8 . 1 7 V2  34.839 
TAC  109.62  ETC  306 . 70  ClP  4.93 

OPA  -60.06  RAP  97.73  ECC  3.8092 
PO  CST  TIM'  INJ  2 LAT  INJ  2 LONG 
4270.2  -17.03  252.62 

2589.0  -17.02  94.08 

4270.2  -17.03  232.62 

2589.0  -17.02  94,08 

4270.2  -17.03  232.62 

2589.0  -17.02  94.08 

ORBIT  DETERMINATION  ACCURACY 
ST  3679.3  SR  2296.6  SS  1697.6 
CRT  .9901  CRS  .9926  CST  .9998 

LSA  4649.4  MSA  275.*  SSA  .5 

Eli  4328.6  EL2  273.4  AlF  31.86 

ARRIVAL  CATE  MA^  26  1969 


DISTANCE  421.532 

VL  27.744  CAL  2.85  ATL  T8.20  HCA  185.08  SMA  128.36 

VP  37.494  CAP  -1.43  ATP  101.75  TAL  164.19  TAP  349.27 

TAL  77.11  TAP  79.79  ETS  30.07  TAE  112.46  ETE  285.72 


RAl  343.58 
INJ  LAT 
-27.11 
-27.10 
-27.11 
-27.10 
-27.11 
-27.10 

6AU  .3176 
FAU  -03483 
BSP  13178 
FSP  -1348 


RAO  6568. ‘ 
INJ  LONG 

225.35 
88.28 

225.35 
88.28 

225.35 

88.28 

MID-' 

SCT 

RRT 

see 

SCI 


7 VEL  12.868  PTH 
> INJ  Rt  ASC  INJ 
236.54 

236.53 

256.54 

236.53 

236.54 
236.53 

COURSE  EXECUTICN 
957.6  SCR  4166.6 
-.7796  RRF  .9991 
4275.2  R23  .0102 

4234.5  SC2  590.1 


2.34  VHP  6,083 
ATMTH  INJ  TIME 
13.93  18  43  11 

13.93  3 55  51 

13.93  18  43  11 

13.93  3 53  51 

13.93  18  43  11 

13.93  3 53  51 


33.93  18  - 

33.93  3 

33.95  18 

33.93  3 

33.93  18 

33.93  3 

ACCURACY 
1 SC3  418.6 
RTF  -.8013 
► R13  .9997 

THA  100.36 


ECC  .15440  INCH. 7971  VJ  3(1.273 
RCA  108.54  APO  148.18  V2  34.831 
TAC  116.66  ETC  213.00  ClP  -64.26 

OPA  -49.99  RAP  62.11  ECC  1.7276 
PO  CST  TIM  INJ  2 LAT  INJ  Z LONG 
3968.8  -33.64  2Z0.42 

2298.4  -33.64  83.34 

3968.8  -33.64  220.42 

2298.4  -33.64  83.34 

3968.8  -33.64  220.42 

2298.4  -33.64  83.34 

ORBIT  DETERMINATION  ACCURACY 
ST  767.8  SR  4105.0  SS  2499.0 
CRT  -.9728  CRS  -.9999  CST  .9755 
LSA  4863.7  MSA  175.1  SSA  1 .6 
Eli  4172.5  EL2  174.9  AlF  100.33 
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JPL  TM  33*99 


EARTH-VENU5  TRAJECTORIES  ( VOL.  4.  1968-69  » 


.AUNCH  CATE  CEC  21  1968 

Flight  time  158.0D 

arrival  cate 

MAr 

78  1969 

heliocentric  CONIC 

DISTANCE  427.874 

RL  147.17 

LAL  .00 

LOL  89.20 

VL  27.755 

CAL  2.83 

A7L  81.48 

HCA 

188.23 

SMA 

128.44 

ECC  .15375 

INC  8.5160 

VI 

30,273 

RP  10$. 82 

LAP  -1 .21 

LOP  277.34 

VP  37.495 

CAP  -1.02 

A7P  98.43 

tal 

164.10 

TAP 

352.33 

RCA  108.69 

APO  148,19 

V2 

34 .824 

RC  80.651 

Cl  51.89 

CP  -52.55 

7AL  73,48 

7AP  79.36 

ETS  17.91 

7AE 

126.32 

ETE 

276.64 

7AC  119.13 

ETC  199.07 

CLP 

-72.32 

PLANETOCENTRIC  CONIC 

C3  27.220 

VHL  5.217 

OLA  56.30 

RAL  353.88 

RAC  6568.1 

VEL  12.190 

pth 

2. 19 

VHP 

4.328 

CPA  '40.24 

RAP  48.65 

ECC 

1 .4480 

LNCH  A7MTH 

LNCH  time 

L-I  time 

INJ  LAT 

IHJ  LONG 

IHJ  RT  ASC 

INJ 

f A7MTH 

INJ  time 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

39.07 

18  20  27 

4422.83 

'32.32 

214.96 

238.94 

41  .04 

19 

34  10 

5822.8 

- 38 . 1 8 

208 . 70 

140.93 

3 34  17 

2800.28 

-32.31 

83.88 

238.92 

41  .03 

4 

20  57 

2200.3 

-38.17 

77.62 

39.07 

18  20  27 

4422.83 

-32.32 

214.96 

238.94 

41.04 

19 

34  10 

3822.8 

-38.18 

208 . 70 

140.93 

3 34  17 

2800.28 

'32.51 

83.88 

238.92 

41.03 

4 

20  57 

2200.3 

-38.17 

77.62 

39.07 

18  20  27 

4422.83 

-32.32 

214.96 

238.94 

41  .04 

19 

34  10 

3822.8 

-38.18 

208 . 70 

140.93 

3 34  17 

2800.28 

-32.31 

83.88 

238.92 

41.03 

4 

20  57 

2200,3 

-38.17 

77.62 

OirrEffCNTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACr  i 


toe 

.0111 

TRA 

-.3123 

TC3  -.1054 

BAU 

.3548 

SCT 

628.0  SCR 

3767.9 

SC3 

778.8 

ST 

185.9 

SR 

3557.9 

SS 

3141  .3 

ROE 

3.2331 

RRA 

.3aO€ 

RC3  -.9693 

FAU 

.07853 

RRT 

-.1316  RRF 

.9993 

RTF 

-.1577 

CRT 

.0021 

CRS 

-.9999 

CST 

.0084 

. 

FOE 

7.6273 

FRA 

J.047I 

FC3-2.4976 

BSP 

UB82 

see 

3819.9  R23 

.0228 

R13 

.9993 

LSA 

4746.1 

MSA 

187.4 

SSA 

7.3 

T 

BOE 

3.2332 

BRA 

.4924 

6C3  .9750 

FSP 

-2516 

SCI 

3768.8  SC2 

622.* 

THA 

91.29 

Eli 

3557.9 

EL2 

185.9 

alf 

89.99 

; 

LAUNCH  DATE  DEC  21  I96B  ELICHT  TIME  160.00  ARRIVAL  CATE  MAT  30  1969 


heliocentric  CONIC  DISTANCE  A34.209 


Rl  147.17 

LAL  .00 

LOL  89,20 

VL 

27.763 

CAL 

2.84  A/L  82.95  HCA 

191,38 

SMA 

128.50 

ECC 

,15332 

INC  7.0456 

VI 

30.273 

RP  108.84 

LAP  -1.39 

LOP  280.50 

VP 

37.494 

CAP 

-.62  8TP  96.91  TAl 

163,99 

TAP 

355.37 

RCA 

108.80 

APO  148.20 

V2 

34  .816 

; 

RC  82.981 

CL  47.37 

GP  -43.28 

tal 

n .20 

TAP 

81.TZ  ETS  iO.72  T>€ 

135.81 

ETE 

269.61 

7AC 

118.94 

ETC  190.60 

CLP 

-78.59 

- 

PLANETOCENTRIC  CONIC 

- 

C3  21.368 

VHL  4.623 

OLA  53.12 

RAL 

359,54 

RAD  6567.9  VEL  11.948  PTH 

2.13 

VHP 

3.634 

CPA 

-33.22 

RAP  40.64 

ECC 

1 .351  7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ 

1 A7MTH 

INJ 

time 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

42.98 

18  54  10 

4339.86 

- 

33.77 

207 

.36  239.44 

46.22 

20 

6 30 

3739.9 

'39.09 

200.34 

: 

137.02 

3 45  46 

2764.62 

- 

33.76 

81 

.65  239.43 

46.21 

4 

31  51 

2164.6 

-39.08 

74  ,63 

42.98 

18  54  10 

4339.86 

- 

33.77 

207 

.36  239.44 

46.22 

20 

6 30 

3739.9 

-39.09 

200.34 

z 

137.02 

3 45  46 

2764 .62 

- 

33.76 

B1 

,65  239.43 

46.21 

4 

31  51 

2164.6 

-39.08 

74.63 

- 

42.98 

18  54  10 

4339.86 

- 

33.77 

207 

.36  239.44 

46.22 

20 

6 30 

3739.9 

-39.09 

200 . 34 

I 

137.02 

3 45  46 

2764.62 

- 

33.76 

81 

.65  239.43 

46.21 

4 

31  51 

2164.6 

-59.08 

74  .63 

1 

differential  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  determination  ACCURACY 

z 

TOE  .4010 

TRA  -.2191 

TC3  -.3245 

BAU 

.3399 

SCT  736.1  SC«  3324.8 

1 SC3  1084.3 

ST 

515.4 

SR  3003.1 

SS 

3488.7 

1 

ROE  2.4105 

RRA  .4860 

RC3-1.1446 

FAU 

.11461 

RRT  .5510  RRF  .9991 

RTF 

.5309 

CRT 

.9334 

CRS  -.9999 

CST 

-.9292 

- 

FOE  8.9085 

FRA  2.0042 

FC3-4.6435 

BSP 

10464 

see  3405.3  R23  .0465 

R13 

.9983 

LSA 

4628.1 

MSA  188.9 

SSA 

2.8 

BOE  2.4437 

BRA  .5331 

BC3  1.1897 

FSP 

-3496 

SCI  3350.3  SC2  €09.6 

: THA  1 

82.81 

ELI 

3041.6 

EL2  182,6 

alf 

80.87 

z 

LAUNCH  CATE  1 

DEC  21  1968 

Flight  time  162.00 

ARRIVAL  CATE 

JUN 

I 1969 

5 

heliocentric  conic 

DISTANCE  440.528 

3 

RL  147.17 

LAL  .00 

LOL  89,20 

VL 

27.769 

CAL 

2.86  A/L  83.79  HCA 

194.55 

SMA 

128.54 

ECC 

.15511 

INC  6.2080 

VI 

30.273 

RP  108.86 

LAP  -1.56 

LOP  283.66 

VP 

37.493 

CAP 

-.22  ATP  96.01  tal 

163.82 

TAP  . 

358-37 

RCA 

108.86 

APO  148.22 

V2 

34  .810 

_ 

RC  85 . 328 

CL  44.14 

CP  -36.52 

7AL 

€9.61 

ZAP 

85.62  ETS  5.62  7AE 

142.33 

ETC 

261 .51 

7AC 

117.39 

ETC  184,63 

CLP 

-84.55 

1 

PlANETOCENTRIC  CONIC 


C3  18.545 

VHL  4 . 306 

CL A 50.72  RAL  3.13 

RAC  6567.8 

VEL  11.829 

PTH  2.10 

VHP  3.289 

OP A -28.26 

RAP  34.75 

ECC  1.3052 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

45.98 

19  17  39 

4285.31 

-34.04 

201.87 

239.60 

49.82 

20  29  5 

3685.3 

-38.96 

194 ,42 

134.02 

3 50  54 

2751  .79 

-34.03 

80.58 

239.59 

49.81 

4 36  46 

2151  .8 

-38.95 

73.14 

45.98 

19  17  39 

4285.31 

-34.04 

201.87 

239.60 

49.82 

20  29  5 

3685.3 

-38.96 

194 ,42 

134.02 

3 50  54 

2751 .79 

-34.03 

80.58 

239.59 

49.81 

4 36  46 

2151  .8 

-38.95 

73.14 

45.98 

19  17  39 

4285.31 

-34.04 

201.87 

239.60 

49.82 

20  29  5 

3685.3 

-38.96 

194.42 

134.02 

3 50  54 

2751.79 

-34.03 

80.58 

239.59 

49.81 

4 36  46 

21U.8 

-38.95 

73.14 

CirFERENTlAL  CCRRECTIONS  MID-COURSE  E«CUTICN  ACCURACV  ORBIT  DETERMINATION  ACCURACT 

TOE  .6BA0  TRA  -.1067  TC3  -.59^4  BAU  .3264  SOT  1067,1  SCR  2920.5  SC3  1309.0  ST  912.6  SR  2545.7  SS  5651.2 

ROE  1.H9B2  RRA  .5049  RC3-1  .1757  FAU  .U13B  RRT  ,8269  RRT  .9968  RTF  ,8129  CRT  .9802  CR5  -.9999  CST  -.9774 

FOE  9.5615  fra  2.8307  FC3-6.5998  BSP  9370  506  3109.3  R23  ,0819  R13  .9958  LSA  4539.8  MSA  187.6  SSA  3.3 

BCE  2.0177  BRA  ,5160  BC3  1.3165  FSP  -4234  SCl  3056.0  SC2  573.5  THA  72.55  ELI  2698.9  El2  170.3  AlF  70.56 

LAUNCH  CATE  DEC  21  1968  FLIGHT  TIME  164.00  ARRIVAL  CATE  JUN  3 1969 

HELIOCENTRIC  CCNIC  DISTANCE  446.828 

RL  147.17  LAL  .00  lCL  89.20  VL  27.773  CAL  2.90  A2l  84.S4  HCA  197.71  SMA  128.56  ECC  .15311  INC  5.6647  vi  30.273 

RP  108.88  LAP  '1.72  lCP  2B6.82  VP  37.490  CAP  .18  A/P  95.40  TAL  163.62  TAP  1.32  RCA  108.88  APO  148.25  V2  34.804 

RC  87.691  CL  41.70  CP  -31  .37  7AL  68.36  TAP  90.32  £TS  1.86  /A£  146,57  ETE  252.01  7AC  115.20  ETC  180.28  CtP  -90.38 

PlANETOCENTRIC  CONIC 

C3  16.938  VHL  4.116  OlA  48.89  RAl  5.70  RAO  6567.7  VEL  11.761  PTH  2.08  VHP  3.J05  CPA  -24.68  RAP  29.94  ECC  1.2788 


LNCH  A/MTH 

LNCH  time 

L-1  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

48.32 

19  35  31 

4246.17 

-33.90 

197.76 

239.82 

52.39 

20  46 

17 

3646.2 

-38.52 

190.08 

131 .68 

3 53  34 

2748.79 

-33.89 

80.14 

239.80 

52.38 

4 39 

23 

2148.8 

-38.51 

72.46 

48.32 

19  35  31 

4246.17 

-33.90 

197.76 

239.82 

52.39 

20  46 

17 

3646.2 

-38.52 

190.08 

131  .68 

3 53  34 

2748.79 

-33.89 

80.14 

239.80 

52.38 

4 39 

23 

2148.8 

-38.51 

72.46 

48.32 

19  35  31 

4246.17 

-53.90 

197.76 

239.82 

52.39 

20  46 

17 

3646.2 

-38.52 

190.08 

131 .68 

3 53  34 

2748.79 

-33.89 

80.14 

239. 

52.38 

4 39 

23 

2148.8 

-38.51 

72.46 

)IFFCRENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  OETERMINATIOJ  ACCURACY 

TOE  ,9228 

TRA  .0154 

TC3  -.8916 

BAU  . 3260 

SCT 

1479.8  SCR  2560.2  SC3  1457.4 

ST  1284.9 

SR  2172.1 

SS 

3698.0 

ROE  1 .5442 

RRA  .487$ 

RC3-1 .1306 

FAU  .15976 

RRT 

.9181  RRF 

.9983  RTF 

.9074 

CRT  .9908 

CRS  -.9998 

CST 

-.988  3 

FOE  9.7734 

FRA  3.4787 

FC3-8.J654 

BSP  8727 

see  2957,1  R23 

.1202  R13 

.9913 

LSA  4473.2 

MSA  185.7 

SSA 

4 .0 

BOE  1.7989 

BRA  .4881 

6C3  1.4398 

FSP  -4753 

SCI 

2911.8  SC2 

515.8  THA 

61  .05 

Eli  2519.2 

EL2  149.8 

Air 

59.51 

678 


itiuiii  I iiniiiiii 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  f 


LAUNCH  CATC  etc  2 i 19€S 

heliocentric  CONIC 

RL  147.17  LAL  .00  LOt  09.20  VL  27.774  CAL 

RP  108.90  LAP  -1.88  LOP  289.99  VP  37.486  GAP 

RC  90.065  GL  39.76  GP  -27.29  7Al  67.29  7AP 

PLANE TOCENTRIC  CONIC 


flight  TIME  166,00 

distance  453.108 
2.95  A7l  84.72  MCA 
.56  A7P  94,94  TAl 


C3  15.939 

VHL  3.992 

OLA  47.45 

RAL  7.74 

RAO  6567.6 

lnch  atmth 

LNCH  time 

L-I  time 

iNJ  LAT 

INJ  LCNG 

50.19 

19  50  2 

4216.62 

-33.60 

194. GO 

129.81 

3 55  20 

2750.54 

-33.59 

80.04 

50.19 

19  50  2 

4216.62 

-33.60 

194.60 

129.81 

3 55  20 

2750.54 

-33.59 

80.04 

50.19 

19  50  2 

4216.62 

-33.60 

194.60 

129.81 

3 55  20 

2750.54 

-33.59 

80.04 

differential  corrections 
TOE  1.1538  TRA  .1426  TC3-1 .2079  BAU  .3405 

ROE  1.2817  RRA  .4552  RC3-1 .0461  FAU  .17118 

FOE  9.6671  FRA  3.9506  FC3-9.2976  BSP  8584 

60E  1.7112  9RA  .4770  BC3  1.5979  FSP  -5093 

LAUNCH  OATE  DEC  21  1968 


VEL  11.718  PTH 
INJ  RT  ASC  IN 
240.17 

240.16 

240.17 

240.16 

240.17 
240.16 

MIO-COURSE  EXECUTION  ACCURACV 
SGT  1915.5  SCR  2239.2  SC3  1540.4 
RRT  .9537  RHF  .9974  RTF 
sea  2946.7  R23  .1484  R13 

SCI  2913.3  SC2  442.7  THA 

flight  TIME  168.00 


1 

arrival 

CATE 

JUN 

5 1965 

200.87 

SMA 

128.57 

ECC 

.15332 

INC 

5.2820 

VI 

30.273 

163.36 

TAP 

4 

1.23 

RCA 

108.86 

APO 

148.28 

V2 

34.799 

148.91 

ETE 

24] 

1 .60 

TAC 

112.78 

ETC 

177.04 

CLP 

-96.06 

2.06 

VHP 

3. 

.010 

OPA 

-22.00 

RAP 

25,81 

ECC 

1 .2623 

1 ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

54.29 

21 

0 

19 

3616.6 

- 

38.00 

186.77 

54.28 

4 

41 

11 

2150.5 

- 

37.99 

72.22 

54.29 

21 

0 

19 

3616.6 

- 

38,00 

186.77 

54.28 

4 

41 

11 

2150.5 

- 

37.99 

72.22 

54.29 

21 

0 

19 

3616.6 

- 

38.00 

186.77 

54.28 

4 

41 

11 

2150.5 

- 

37.99 

72.22 

.9449 

.9865 

49.67 


ORBIT  OETERMINA 
ST  1629.9  SR 
CRT  .9949  CRS 
LSA  4419.9  HSA 
ELI  2471 .7  EL2 


TICN  ACCURACV 
1862.2  SS  3666.8 
-.9997  CST  -.9924 
183,9  SSA  4.6 
123.3  ALF  48.83 


arrival  OATE  JUN  7 1969 


►CLIOCENTRIC  CONIC 
RL  147.17  lAL  .00  LOL  89.20  VL 

RP  108.91  LAP  -2.03  LOP  293.15  VP 

RC  92.449  GL  38.15  GP  -23.95  7AL 

planetocentric  conic 

C3  15.291  VHL  3.910  OLA  46.27  RAL 


DISTANCE  459.369 

27.773  gal  3.01  A7L  85.00  HCA  204.03  SMA  128.56  ECC  .15372  INC  4.9961  VI  30.273 

37.481  CAP  .94  ATP  94,56  TAL  163.06  TAP  7.09  RCA  108.80  APO  148.33  V2  34.795 

66.32  tap  100.54  ETS  356.89  TAE  149.70  ETE  231 .21  TAC  110.35  ETC  174.61  ClP-101.54 

9.49  RAO  6567,6  VEL  11.691  PTH  2.06  VHP  2.973  OPA  -19.93  RAP  22.22  ECC  1.2517 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

51.73 

20 

2 28 

4193.45 

-33.24 

192.09 

240.68 

55.74 

21 

12  22 

3593.5 

-37.47 

184,18 

128.27 

3 

56  50 

2754.96 

-33,23 

80.16 

240.67 

55.73 

4 

42  45 

2155.0 

-37.46 

72.25 

51.73 

20 

2 28 

4193.45 

-33.24 

192.09 

240.68 

55.74 

21 

12  22 

3593.5 

-37.47 

184.18 

128.27 

3 

56  50 

2754.96 

-33,23 

80.16 

240.67 

55.73 

4 

42  45 

2155.0 

-37.46 

72.25 

51  .73 

20 

2 28 

4193.45 

-33.24 

192.09 

240.68 

55.74 

21 

12  22 

3593.5 

-37.47 

184.18 

128.27 

3 

56  50 

2754.96 

-33.23 

80.16 

240.67 

55.73 

4 

42  45 

2155.0 

,-37.46 

72.25 

differential  CORRECTIONS 
TOE  1.3238  TRA  .2738  TC3-1 .5255  BAU  .3660 

ROE  1.0801  RRA  .4170  RC3  -.9375  FAU  .J7617 

FOE  9.3493  FRA  4.2779  FC3-9.9740  BSP  8843 

- BOE  1.7085  BRA  .4989  BC3  1.7905  FSP  -5245 


MIO-COURSC  EXECUTION  ACCURACV 
SGT  2350.0  SGR  1955.4  SG3  1571.3 

RRT  .9700  RRF  .9959  RTF  .9626 

see  3057.1  R23  .1582  R13  .9833 

SGI  3034.9  SG2  367.9  THA  39.61 


ORBIT  DETERMINATION  ACCURACV 
ST  1947.7  $R  1604.8  SS  3587.8 
CRT  .9971  CRS  -.9995  CST  -.9943 


LSA  4382.7  MSA 
ELI  2521 .9  EL2 


182.3  SSA 
94.9  AlF 


5.3 

39.47 


LAUNCH  DATE  DEC  21  1968 

HELIOCENTRIC  CCNIC 
RL  147.17  LAL  .00  LOL  89.20 

RP  108.92  LAP  -2.18  LOP  296.31 

RC  94.840  CL  36.75  CP  -21.16 

Planetocentric  conic 
C3  14.871  VHL  3.856  ClA  45.30  RAL 


flight  TIME  170.00 


arrival  date  JUN  9 1969 


VL  27.770 
VP  37.476 
7AL  65.40 


GAL 

GAP 


DISTANCE  465.610 

3.08  ATL  85.23  HCA  207.19  SMA  128.54  ECC  .15432  INC  4.7732  VI  30.273 
1.32  4TP  94.25  TAL  162.71  TAP  9.90  RCA  108.71  APO  148.38  V2  34.791 


TAP  105.63  ETS  355.25  TAE  149.31  ETE  221.74  TAC  108.06  ETC  172.78  ClP-106.79 


11.07  RAO  6567.6  VEL  11.673  PTH  2.05  VHP  2.978 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

53.04 

20  13  35 

4174.88 

'32.86 

190.05 

241.35 

56.87 

21 

23  10 

126.96 

3 58  21 

2761 .03 

'32.85 

80.43 

24J.34 

56.86 

4 

44  22 

53.04 

20  13  35 

4174.88 

'32.86 

190.05 

24J-35 

56.87 

21 

23  10 

126.96 

3 58  21 

2761 .03 

'32.85 

80.43 

241.34 

56.86 

4 

44  22 

53.04 

20  13  35 

4174.88 

-32.86 

190.05 

241.35 

56.87 

21 

23  10 

126.96 

3 58  21 

2761 .03 

-32.85 

80.43 

241.34 

56.86 

4 

44  22 

differential 

CORRECTIONS 

MIO- 

COURSE  EXECUTION 

ACCURACV 

TOE  1.4939  TRA  .4069  TC3-1 .8336  BAU  .3993 

ROE  .9208  RRA  .3769  RC3  -.8192  FAU  .17608 

FOE  8.8849  FRA  4.4758  FC-10.2510  BSP  9437 

BOE  1.7549  BRA  .5546  BC3  2.0083  FSP  -5262 

LAUNCH  CATE  DEC  21  1968 


SOT  2768.6  SCR  1704.3  SG3  1560.4 

RRT  .9779  RRF  .9936  RTF  .9721 

SG6  5251.2  R23  .1494  R13  .9823 

SGI  3236.8  SG2  304.6  THA  31.36 

flight  TIME  172.00 


OPA  -18.26  RAP  19.10  ECC  I .2447 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3574.9  -36.96  182.08 

2161.0  -36.95  72.46 

3574.9  -36.96  182.08 

2161.0  -36.95  72.46 

3574.9  -36.96  182.08 

2161.0  -36.95  72.46 

ORBIT  determination  ACCURACV 
ST  2235.0  SR  1389.0  SS  3475.1 

CRT  .9984  CRS  -.9992  CST  -.9954 

LSA  4355.2  MSA  180.9  SSA  5.9 

ELI  2630.5  EL2  67.7  ALF  3l .84 

ARRIVAL  date  JUN  11  1969 


HELIOCENTRIC  CONIC 

LOL  89.20  VL 
LOP  299.47  VP 
GP  -18.79  TAL 

planetocentric  conic 
C3  14.610  VHL  3.822  OLA  44.47  RAL 


RL 

147.17 

LAL 

.00 

RP 

108.93 

LAP 

-2.32 

RC 

97.236 

GL 

35.51 

DISTANCE  471 .832 

27,765  GAL  3.17  A7U  85.41  HCA  210.35  SMA  128.51 

37.469  CAP  1.69  ATP  93.97  TAL  162.31  TAP  12.66 

64.48  TAP  110.54  ETS  354,01  TAE  148.10  ETE  213.71 

12.57  RAO  6567.6  VEL  11.662  PTH  2.05  VHP  3.016 


ECC  .15511  INC  4.5937  VI  30.273 
RCA  108.58  APO  148.44  V2  34.788 
TAC  106.01  ETC  171.40  ClP-111.75 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

- INJ  RT  ASC  INJ  atmth 

INJ  time 

54.16 

20 

23  5! 

4159,77 

-32.47 

188.37 

242.17 

57.77 

21  33 

10 

125.84 

4 

0 2 

2768.28 

-32.46 

80.79 

242.16 

57.76 

4 46 

10 

54.16 

20 

23  51 

4159,77 

-32.47 

188.37 

242.17 

57.77 

21  33 

10 

125.84 

4 

0 Z 

2768.28 

-32.46 

80.79 

242.16 

57.76 

4 46 

10 

54.16 

20 

23  51 

4J59.77 

-32.47 

188.37 

242.17 

57.77 

21  33 

10 

125.84 

4 

0 2 

2768.28 

-32.46 

80.79 

242.16 

57.76 

4 46 

10 

differential  CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACV 

TOE  1 .6468 

TRA 

.5420 

TC3-2.1205 

BAU  .4360 

SGT 

3165.1  SGR 

1485.7  SG3  1 

519.8 

ROE  .7945 

RRA 

.3383 

RC3  -.6969 

FAU  .17148 

RRT 

.9809  RRF 

.9901  RTF 

.9775 

FOE  8.3431 

FRA 

4.5834 

FC-10.1611 

BSP  10203 

SG6 

3496.4  R23 

.1262  R13 

.9825 

BOE  1 .8285 

BRA 

.6590 

6C3  2.2521 

FSP  -5141 

SGI 

3486.6  SG2 

262.1  THA 

24.87 

OPA  -16.86  RAP 
PO  CST  TIM  INJ 
3559.8 
2168.3 
3559.8 
2168.3 
3559.8 
2168.3 
ORBIT  OETERMINA 
ST  2492.6  SR 
CRT  .9992  CRS 
LSA  4340.3  MSA 
ELI  2770.4  El2 


16.42  ECC  1 .2404 
2 LAT  INJ  2 LONG 


36.46 

36.45 

36.46 

36.45 

36.46 
36.45 


180.37 

72.80 

180.37 

72.80 

180.37 

72.80 


TION  ACCURACV 
1210.0  SS  3345.7 
-.9987  CST  -.9960 
179.9  SSA  6.6 
43.7  AlF  25.88 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  OEC  J96S  TlICHT  TIME  174.00  ARRIVAL  CATE  JUN  J3  1969 

HELIOCENTRIC  CONIC  DISTANCE  478.033 

RL  147.17  LAL  .00  LOL  89. ?0  VL  ^7.759  CAL  3.^6  A7L  85.55  MCA  213.51  SMA  128.46  ECC  .15609  INC  4.4452  Vl  30.273 

RP  108.94  LAP  '2.45  UOP  302.63  VP  37.462  CAP  2.06  A7P  93.71  TAL  161.87  TAP  15.38  RCA  108.41  APO  148.52  V2  34.786 

RC  99.636  CL  34.38  CP  '16.77  7AL  63.55  7AP  115.21  ETS  553.07  7AE  146.42  ETC  207.19  7AC  104.24  ETC  170.37  ClP-116.41 

planetocentric  conic 

C3  14.472  VHL  3.804  CLA  43.74  RAL  14.03  RAO  6567.6  VEL  11.656  PTH  2.05  VHP  3.08J  OPA  -15.65  RAP  14.17  ECC  1.2382 

LNCH  A/MTH  LNCH  TIME  L'l  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

55.16  20  33  32  4147.37  -32.07  186.95  243.13  58.50  21  42  40  3547.4  -35.98  178.93 

124.84  4 1 57  2776.45  -32.06  81 .24  243.12  58.49  4 48  14  2176.5  -35.97  73.23 

55.16  20  33  32  4147.37  -32.07  186.95  243.13  58.50  2l  42  40  3547.4  -35.98  178.93 

124.84  4 1 57  2776.45  -32.06  81.24  243.12  58.49  4 48  14  2176.5  -35.97  73.23 

55.16  20  33  32  4147.37  -32.07  186.95  243.13  58.50  21  42  40  3547.4  -35.98  178.93 

124.84  4 157  2776.45  -32.06  81.24  243.12  58.49  44814  2176.5  -35.97  73.23 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  1.7803  TRA  .6755  TC3-2.3864  6AU  .4753  SCT  3531.2  SCR  1294.3  SC3  1455.9  ST  2715.0  SR  1059.1  5S  3196.8 

ROE  .6920  RRA  .3002  RC3  -.5838  FAU  .16492  RRT  ,9807  RRT  .9848  RTF  .9810  CRT  .9997  CRS  -.9980  CST  -.9964 

FOE  7.7414  FRA  4.5926  FC3-9.8662  BSP  11127  SC6  3760.9  R23  .0934  RJ3  .9834  USA  4322.1  MSA  178.6  S5A  7.3 

BOE  1.9101  BRA  .7392  9C3  2.4567  FSP  -4977  SCI  3753.4  SC2  237,9  THA  19.86  ELI  2914.2  EL2  22.9  AlF  21.51 

LAUNCH  DATE  OEC  21  1968  FlICHT  TIfC  l76.(XI  ARRIVAL  DATE  JUN  15  1969 

HELIOCENTRIC  CCNIC  DISTANCE  484.214 

RL  147.17  UAL  .00  La  89.20  VL  27.750  CAL  3.38  A7L  85.68  MCA  216,67  SMA  128.41  ECC  .15726  INC  4.3195  Vi  30.273 

RP  108.94  LAP  -2.58  LOP  305.79  VP  37.455  CAP  2.43  A2P  93.47  TAL  161.38  TAP  18.05  RCA  lOS.Zi  APO  148.60  V2  34.784 

RC  102.038  CL  33.31  CP  -15.03  7AL  62.59  2AP  119.60  ETS  352.37  2AE  144.50  ETE  202.02  2AC  102.78  ETC  169.61  ClP-120.76 

Planetocentric  CONIC  - 

C3  14.432  VH.  3.799  OLA  43.09  RAL  15.47  RAO  6567.6  VCL  11.654  PTH  2.05  VHP  3.167  OPA  -14.57  RAP  12.33  ECC  1.2375 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  tCNC  INJ  RT  ASC  iNJ  A2NTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  iNJ  2 LONG 

56.06  20  42  54  4137.12  -31,67  185.74  244.23  59.10  215151  3537.1  -35.50  177.72 

123.94  447  2785.48  -31,65  81.76  244.22  59.09  4 50  32  2185.5  -35.49  73.75 

56.06  20  42  54  4)37.12  -31.67  185.74  244.23  59.10  21  5)  5l  3537. J -35.50  177.72 

123.94  447  2785.48  -31.65  81.76  244.22  59.09  4 50  32  2185.5  -35.49  73.75 

56.06  204254  4137.12  -31.67  iBS.U  244.23  59.10  2l  5)  5l  3537. j -35.50  177.72 

123.94  4 47  2785.48  -31.65  81.76  244.22  59.09  4 50  32  2185.5  -35.49  73.75 

differential  CORRECTIONS  MI 0 -COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  1.8984  TRA  .8)0)  TC3-2.62D  6AU  .5140  SCT  3868.2  SCR  1)31.1  SC3  1379.0  $T  2907.5  SR  935,1  SS  3044.1 

ROE  .6103  RRA  .2654  RC3  -.4778  FAU  .15621  RRT  .9771  «RF  .9770  RTF  .9833  CRT  1.0000  CRS  -.9968  CST  -.9966 

FOE  7.1346  FRA  4.5492  FC3-9.3708  BSP  12065  SCO  4030.2  R23  .0600  R13  .9844  LSA  4308.5  MSA  177.5  SSA  7.9 

BOE  1.9941  8RA  .8524  BC3  2.6643  FSP  -4746  SCI  4023.5  SC2  231.2  THA  16.00  ELI  3054.2  El2  8.4  AlF  17.83 


LAUNCH  DATE  OEC  21  1968  FlICHT  TIME  178.00  ARRIVAL  CATE  JUN  l7  1969 

HELIOCENTRIC  CONIC  DISTANCE  490.375 

RL  147.17  LAL  .00  La  89.^  VL  27.741  GAL  3.50  A/L  85.79  HCA  219.83  SMA  128.34  ECC  .15862  INC  4.2m  vi  30.275 

RP  108.95  LAP  -2.70  LOP  308.96  VP  37.447  CAP  2.79  A2P  93.24  TAL  160.84  TAP  20.68  RCA  107.99  APO  U8.70  V2  34.783 

RC  104.441  GL 32.30  GP  -13.53  2AL  61 .61  ZAP  123.71  ETS  351 .85  ZAE  142.51  ETE  197.96  ZAC  101.64  ETC  169.05  ClP-124.81 

PLANETOCENTRIC  CONIC 

C3  14.477  VHL  3.805  ClA  42.50  RAL  16.92  RAO  6567.6  VEL  11.656  PTH  2.05  VHP  3.271  OPA  -13.58  RAP  10.87  ECC  1 .2383 

LNCH  AZMTH  LNCH  TIME  L-I  tYmE  INJ  LAT  INJ  LONC  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  iNj  2 LONG 

56.88  2052  5 4128.64  -31.25  184.70  245.46  59.60  22  053  3528.6  -35.03  176.69 

123.12  4 6 30  2795.33  -31.24  82.35  245.45  59.58  4 53  6 2195.3  -35.02  74.34 

56.88  20  52  5 4128.64  -31.25  184.70  245.46  59.60  22  0 53  3528.6  -35.03  176.69 

123.12  4 6 30  2795.33  -31.24  82.35  245.45  59.58  4 53  6 2195.3  -35.02  74.34 

56.88  2p  52  5 4128.64  -3l  .25  184.70  245.46  3528.6  -35.03  176.69 

123.12  46  30  2795.33  -31.24  82.35  245.45  59,58  4 53  6 2195.3  -35.02  74.34 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  OETERHINA TJON  ACCURACY 

TOE  2.0021  TRA  .9452  TC3-2.8239  BAU  .5515  SCT  4175.4  W 993.4  SC3  1294.7  ST  3070.7  $R  833.7  SS  2890.0 

ROE  .5453  RRA  .2337  RC3  -.5823  FAU  .1464J  RRT  .9698  RRF  .9659  RTF  .9848  CRT  .9998  CRS  -.9951  CST  -.9967 

FOE  6.5413  FRA  4.4644  FC3-8.7555  BSP  12993  SCB  4291.9  R23  .0323  RI3  .9853  LSA  4294.7  MSA  176.5  SSA  8.6 

BOE  2.0750  BRA  .9737  BC3  2.8496  FSP  -4485  SCI  4285.4  SC2  236.2  THA  13.03  ELI  3181.8  El2  16.2  AlF  15,19 

LAUNCH  DATE  DEC  21  1968  FlICHT  TIME  180.00  ARRIVAL  CATE  JUN  19  1969 

HELIOCENTRIC  CONIC  DISTANCE  496.5)6 

RL  147.17  LAL  .00  La  89.20  VL  27.730  CAL  3.64  AZL  85.88  HCA  222.99  SNA  128.27  ECC  .16017  INC  4.1163  VJ  30.273 

RP  10B^95  LAP  -2.81  LOP  3)2.12  VP  37.439  GAP  3.16  AZP  93.01  TAl  160.27  TAP  23.26  RCA  107.72  APO  148.81  V2  34.783 

RC  106.844  GL  31.33  CP  -12.23  ZAL  60.59  ZAP  127.52  ETS  351.46  ZAE  140.55  ETE  194.77  ZAC  100.80  ETC  168.65  ClP-128.55 

Planetocentric  conic 

C3  14.598  VHL  3.821  OLA  41.95  RAl  18.39  RAO  6567.6  VEL  11.661  PTH  2.05  VHP  3.391  CPA  -12.64  RAP  9.78  ECC  1.2402 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  iNJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

57.66  21  in  4121.64  -30.83  183.80  246.80  60.01  22  9 52  3521.6  -34.55  175,80 

122.34  497  2806.03  -30.81  82.99  246.79  60.00  4 55  53  2206.0  -34.54  75.00 

57.66  21  1 11  4121.64  -30.83  183.80  246.80  60.01  22  9 52  3521.6  -34.55  175.80 

122.34  497  2806.03  -30.81  82.99  246.79  60.00  4 55  53  2206.0  -34.54  75.00 

57.66  21  I 11  4121.64  -30.83  183,80  246.80  60.01  22  9 52  3521 -6  -34.55  175.80 

122.34  497  2806.03  -30.81  82.99  246.79  60.00  4 55  53  2206.0  -34.54  75.00 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  CETERMINATICN  ACCURACY 

TOE  2.0920  TRA  1.0813  TC3-2.9954  BAU  .5875  SCT  4453.6  SCR  878.7  SC3  1207.9  ST  3205.5  SR  751.1  SS  2736.5 

ROE  .4939  «?A  .2053  RC3  -.2988  FAU  .13630  RRt  .9580  RRF  .9507  RTF  .9858  CRT  .9991  CRS  -.9928  CST  -.9968 

FOE  5.9737  FRA  4.3533  FC3-8.0833  BSP  13899  SCB  4539.4  R23  .0119  R13  .9860  LSA  4277.4  MSA  175,7  SSA  9.2 

BOE  2.1496  BRA  1.1006  BC3  3.0103  FSP  -4216  SCI  4532.7  SC2  247.7  THA  10.74  ELI  3292.1  El2  30.2  AlF  13,18 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  i VOL  4,  1968-69  ' 


LAUNCH  CATE  CEC  21  1968 


HELIOCENTRIC  CONIC 


RL 

147.17 

LAL 

.00 

La 

RP 

108.94 

LAP 

-2.91 

LOP 

RC 

109.246 

GL 

30.38 

GP 

planetocentric  CONIC 

C3 

14.790 

VHL 

3.846 

CLA 

89.20 

315.28 

-11.10 


41  .43 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
58.39  21  10  17  4115.88 

121 .61  411  54  2817.63 

58.39  ^l  10  17  4115.88 

121  .61  4 11  54  2817.63 

58.39  21  10  17  4115.88 

121 .61  411  54  2817,63 

differential  corrections 
TDE  2.1748  TRA  1.2228  TC3-3.I249 
ROE  .4548  RRA  .1809  RC3  -.2241 
FOE  5.4596  FRA  4.2405  FC3-7.3379 
BOE  2.2219  0RA  1.2361  BC3  3.1329 

LAUNCH  DATE  DEC  21  1968 


flight  time  182.00 
DISTANCE  502.636 

VL  27.718  gal  3.80  A7l  85.97  MCA  226.15  SHA  128.19 

VP  37.431  GAP  3.52  A7P  92.80  TAL  159.65  TAP  25.81 

7AL  59.54  ZAP  131.06  ET5  351.17  7AE  138.69  ETE  192.24 


RAL  19.88 
INJ  LAT 
-30.38 
-30.37 
-30.38 
-30.37 
-30.38 
-30.37 

BAU  .6195 
FAU  .12536 
BSP  14673 
FSP  -3913 


RAO  6567. 
INJ  LONG 
183.00 
83.71 
183.00 
83.71 
183.00 
83.71 


VEL  11.669  PTH  2.05  VHP  3.525 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


HELIOCENTRIC  CONIC 

RL  147.17  lAL  .00  La  89.20  VL  27.705  CAL 

RP  108.94  LAP  -3.00  lOP  318.45  VP  37.422  GAP 

RC  111.645  GL  29.44  CP  -10.12  7AL 

planetocentric  conic 
C3  15.053  VHL  3.880  OLA  40.94  RAL 


248.27  60.36  22  18  52 

248.26  60.34  4 58  52 

248.27  60.36  22  18  52 

248.26  60.34  4 58  52 

248.27  60.36  22  18  52 

248.26  60.34  4 58  52 

mio-coorse  execution  accuracy 
SCT  4709.4  SCR  786.2  SC3  1123.2 

RRT  .9408  RRf  .9308  RTF  .9864 

SOB  47T4.6  R23  -.0004  R13  .9864 

SCI  4767.3  SC2  263.3  THA  8.95 

FLICHT  TIME  184.00 

distance  508.736 

3.97  A7L  86.04  MCA  229.32  SMA  128.09 
3*88  ATP  92.58  TAL  158.99  TAP  28.31 
58.45  ZAP  134.34  ETS  350.96  7AE  136.95  ETE  190.23 

21.39  RAO  6567.6 


arrival  CATE  JUN  21  1969 


ECC  .16191  INC  4.0520  VI  30.273 
RCA  107.43  APO  148.94  V2  34.784 
ZAC  100.27  ETC  168.37  ClP-132.02 

OPA  -11.75  RAP  9. 01  ECC  1.2434 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3515.9  -34.07  175.02 

2217.6  -34.06  75.73 

3515.9  -34.07  175.02 

2217.6  -34.06  75.73 

3515.9  -34.07  175.02 

2217.6  -34.06  75.73 

ORBIT  determination  ACCURACY 
ST  3521.8  SR  686.2  SS  2594.8 
CRT  ,9979  CRS  -.9696  CST  -.9968 
LSA  4267.0  MSA  175.4  SSA  9.8 
ELI  3391 .7  EL2  A3. 7 ALF  11.65 

ARRIVAL  CATE  JUN  23  1969 


LNCH  ATMTH 

LNCH  TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

59.11 

21 

19  26 

4111.18 

-29.92 

182.30 

120.89 

4 

14  50 

2830.18 

-29,91 

84.49 

59.11 

21 

19  26 

4111.18 

-29.92 

182.30 

120.89 

4 

14  50 

2830.18 

-29.91 

84.49 

59.11 

21 

19  26 

4111.18 

-29.92 

182.30 

120.89 

4 

14  50 

2830.18 

-29.91 

84.49 

VEL  11.681  PTH  2.05  VHP 
INJ  RT  ASC  INJ  ATMTH  INJ 


differential  corrections 

TOE  2.2444  TRA  1.3643  TC3-3.2297  BAU  .6508 
ROE  .4244  RRA  .1589  RC3  -.1628  FAU  .11534 
FOE  4.9747  FRA  4.1091  FC3-6.6338  BSP  15462 
BOE  2.2842  BRA  1.3735  BC3  3.2338  FSP  -3645 


LAUNCH  DATE  DEC  21  1968 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  La  89.20 
RP  108.93  LAP  -3.08  LOP  321.61 
RC  114.042  CL  28.51  CP  -9.27 
PLANETOCENTRIC  CONIC 
C3  15.384  VHL  3.922  ClA  40.46 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
59.81  21  28  40  4107.44 

120.19  4 17  53  2843.71 

59.81  21  28  40  4107.44 

120.19  4 17  53  2843.71 

59.81  21  28  40  4107.44 

120.19  4 17  53  2843.71 

DIFFERENTIAL  CORRECTIONS 
TOE  2.3055  TRA  1.5099  TC3-3.3033 
ROE  .4019  RRA  .1399  RC3  -.1115 
FOE  4.5330  FRA  3.9781  FC3-5.9494 
BOE  2.3403  BRA  1.5163  8C3  3.3052 

LAUNCH  DATE  DEC  21  1968 
HELIOCENTRIC  CONIC 


249.83  60.65 

249.83  60.64 

249.63  60.65 

249.63  60.64 

249.63  60.65 

249.63  60.64 

HIO-COURSE  EXECUTION  ACCURACY 
SCT  493T.5  SCR  7l0.9  SC3  10A0.4 
ART  .9161  RRf  .9054  RTF  .9669 
see  4966.4  R23  - 
SCI  4960.6  SC2  I 


flight  time  186.00 

distance  514.814 
4.15  ATL  86.11  HCA 
4.25  ATP  92.37  TAL 


ECC  .16385  INC  3,9562  VI  30.273 

RCA  107,11  APO  149.08  V2  34.785 

ZAC  100.00  ETC  168.19  ClP-155.23 

3.671  OPA  -10.88  RAP  8.54  ECC  1.2477 

TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

22  27  57  3511.2  -33.58  174.34 

5 2 0 2230.2  -35.57  76.54 

22  27  57  3511.2  -33,58  174,34 

5 2 0 2230.2  -33.57  76.54 

22  27  57  3511.2  -33.58  174.34 

5 2 0 2230.2  -33.57  76.54 

ORBIT  DETERMINATION  ACCURACV 
ST  3410.5  SR  633.7  SS  2452.9 
CRT  .9959  CRS  -.9856  CST  -.9968 


RL 

M7.17  LAL 

.00 

La 

89.20 

VL 

27.675 

GAL 

RP 

108.93  LAP 

-3.16 

lop 

324.78 

VP 

37.404 

GAP 

RC 

116.435  GL 

27.59 

GP 

-8.52 

ZAL 

56.16 

ZAP 

planetocentric  conic 

CJ 

15.788  VHL 

3.973 

OLA 

39.99 

ral 

24.50 

RAO 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


21  38  3 4104.46 

4 20  59  2858.39 


60.50 
119.50 
60.50 
119.50 
60.50 
1 1 9 . 50 

differential  CORRECTIONS 
TOE  2.3594  TRA  1.6606  TC3-3.3471 
ROE  .3859  RRA  .1236  RC3  -.0694 
FOE  4.1328  FRA  3.8504  FC3-5.2989 
BOE  2.3907  BRA  1.6652  BC3  3.3478 


21  38  3 4104.46 

4 20  59  2858.39 

21  38  3 4104.46 

4 -20  59  2858.39 


VL  27.690  GAL 

VP  37,413  GAP 

ZAL  57.32  ZAP  137.38  ETS  350.81  ZAE 

RAL  22.93  RAO  6567.6  VEL  11.695  PTH 

INJ  LAT  INJ  LONG  INJ  RT  ASC  IN 
-29.44  181.67  251 .50 

-29.43  85.34  251.50 

-29.44  181.67  251.50 

-29.43  85.34  251.50 

-29.44  181.67  251.50 

-29.43  85,34  251 .50 

MIO-COURSE  EXECUTION  ACCURACV 
BAU  .6798  SCT  5143,9  SCR  651.5  SC3  961.9 

FAU  .10572  RRT  .8899  RRT  .8750  RTF  .9871 

BSP  16193  see  5185,0  «23  -.0140  R13  .9871 

FSP  -3367  SGI  5176.6  SC2  295.3  THA  6.45 

flight  TIME  188.00 

DISTANCE  520.870 

4.35  ATL  06.18  HCA  235.64  SHA  127.89 

4.62  ATP  92.16  TAL  157.57  TAP  33.21 

56.16  TAP  140.20  ETS  350.68  TAE  133.88  £TE  187.30 

r,6  VEL  II.T12  PTH  2.06  VHP  3.995 

^4G  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
181.09  253.27  61. lO  22  46  28 

86.27  253.26  6|  .09  5 8 38 

181.09  253.27  61.10  22  46  28 

86.27  253.26  61.09  5 8 38 

181.09  253.27  61.10  22  46  28 

86.27  253.26  61.09  5 8 38 

MIO-COURSE  EttCUTION  ACCURACV 
SGT  5330.7  SCR  605.7  $C3  888.5 

RRT  .8570  RRT  .8404  RTF  .9673 

see  5365.0  R23  -.0167  R13  .9872 

SGI  5356.0  $02  310.7  THA  5.58 


1 R13 

.9868 

LSA  4244.9 

MS*  175.3 

SSA 

10.4 

f THA 

7,55 

Eli  3468.4 

tL2  S6.5 

ALF 

10.49 

1 

arrival  cate 

JUN 

25  1969 

232.40 

SMA 

120.00 

ECC  .16599 

INC  3.8873 

VI 

30.273 

158.30 

TAP 

30.78 

RCA  106.75 

APO  149.24 

V2 

34.787 

135.35 

ETE 

188.61 

ZAC  99.99 

ETC  168.07 

CLP 

-138.21 

2.06 

VHP 

3.828 

OPA  -10,03 

RAP  8.35 

ECC 

1 .2532 

1 ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.90 

22 

37  8 

3507.4 

-33.07 

173.74 

60.88 

5 

5 17 

2243.7 

-33.06 

77.42 

60.90 

22 

37  8 

3507.4 

-33.07 

173.74 

60.88 

5 

5 17 

2243.7 

-33.06 

77.42 

60.90 

22 

37  8 

3507.4 

-33.07 

173.74 

60.88 

5 

5 17 

2243.7 

-33.06 

77.42 

ST  3479.2  SR  592.6  SS  2317.9 
CRT  .9931  CRS  -.9806  CST  -.9968 
LSA  4218.7  H5A  175.6  SSA  10.9 
ELI  3528.6  El2  68.6  AlF  9.60 

ARRIVAL  CATE  JUN  27  1969 


INJ  LAT 

'28.94 

-28.93 

'28.94 

-28.93 

-28.94 

-28.93 

BAU  . 7066 
FAU  .09663 
BSP  16864 
FSP  -3143 


ECC  .16833  INC  3.8240  VI  30,273 

RCA  106.36  APO  149.42  V2  34.790 

TAC  100.21  ETC  168-01  ClP-140.97 

OPA  -9.18  RAP  8.39  ECC  1 .2598 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3504.5  -32.55  173.20 

2258.4  -32.54  78.38 

3504.5  -32.55  173.20 

2258.4  -52.54  78.38 

3504.5  -32.55  173.20 

2258.4  -32.54  78.38 

ORBIT  DETERMINATION  ACCURACV 
ST  3529.9  SR  560.9  SS  2190.1 
CRT  .9894  CRS  -.9746  CST  -.9967 
USA  4188.1  MSA  176.4  SSA  11.4 

ELI  3573.3  EL2  80.3  AlF  8.94 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968. 69 


LAUNCH  CATE  DEC  196B 


flight  time  190.00 


ARRIVAL  CATE  JUN  29  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.17 

lal 

.00 

La 

89.20 

VL 

27. 

658 

CAL 

RP 

108 

.91 

LAP 

-3.22 

LOP 

327.94 

VP 

37. 

396 

CAP 

RC 

118.823 

CL 

26.67 

CP 

-7.86 

TAl 

54 

.97 

TAP 

DISTANCE  5^6.903 

4.56  A7L  86. eS  HCA  238.80  SHA  127.78  ECC  . J 7090  INC  3.7653  VI  30.273 
4,99  A7P  91.95  TAL  156.81  TAP  35.61  RCA  105.94  APO  149.62  V2  34,794 


PLANETOCENTRIC  CONIC 


C3  16.266 

VHL  4 

.033 

OLA  39.52 

RAL  26.08 

RAO  6567.7 

VEL  11.732 

PTH  2.07 

VHP  4.1 72 

OPA  -8.34 

RAP  8.65 

ECC  1 .2677 

LNCH  A7MTH 

LNCH 

TIME 

L-r  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61 .19 

21  47 

36 

4102.13 

-28.41 

180.57 

255.13 

61.28 

22  55  58 

3502.1 

-32.01 

172. 7J 

1 18.81 

4 24 

6 

2874.27 

-28.40 

87.28 

255.12 

61.27 

5 12  0 

2274.3 

-31 .99 

79.42 

61 .19 

21  47 

36 

4102.13 

-28.41 

180.57 

255.13 

61.28 

22  55  58 

3502 . 1 

-32.01 

172.71 

118.81 

4 24 

6 

2874  .27 

-28,40 

87.28 

255.12 

61 .27 

5 12  0 

2274.3 

-31 .99 

79.42 

61 .19 

21  47 

36 

4102.13 

-28.41 

180.57 

255.13 

61 .28 

22  55  58 

3502.J 

-32.01 

172.71 

118.81 

4 24 

6 

2874 .27 

-28.40 

87.28 

255.12 

61 .27 

5 12  0 

2274.3 

-31 .99 

79.42 

differential  corrections 
TOE  2.4069  TRA  1.8174  TC3-3.3629  6AU  .7313 

ROE  .3754  RRA  AlOO  RC3  -.0354  FAU  .08810 

FOE  3.7725  FRA  3.7304  FC3-4.6892  6SP  17479 

BOE  2.4360  BRA  1.8207  BC3  3.3631  FSP  -2913 


MIO-COURSt  EXECUTION  ACCURACY 
SCT  550Cr.2^SCR  57l  .2  SC3 


ORBIT  DETERMINATION  ACCURACY 


RRT  .8208  RRF 
SC6  5529.8  R23 
SCI  5520.2  SC2 


.8031  RTF 
-.0177  R13 
325.1  THA 


820.7 

ST 

5664. 6 SR 

536.8 

SS 

2070.0 

.9873 

CRT 

.9850  CRS 

-.9678 

CST 

-.9967 

.9872 

L5A 

4153.0  MSA 

177.9 

SSA 

11.9 

4.89 

ELI 

5603.6  El2 

91  .7 

alf 

8.44 

LAUNCH  DATE  DEC  21  1968 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  La  89.20 

RP  108.90  LAP  -3.27  LOP  331 .31 

RC  121.206  CL  25.76  CP  -7.28 

PLANETOCENTRIC  CONIC 


Flight  time  192.00 


ARRIVAL  DATE  JOL  1 1969 


DISTANCE  532.913 

VL  27.641  CAL  4.80  A7L  86.29  HCA  241 .96  SMA  127.66  ECC  .17369  INC  3.7103  VI  30.273 

VP  37.387  GAP  5.37  ATP  91.75  TAl  156.02  TAP  37.98  RCA  105.49  APO  149,84  V2  34.798 

TAL  53.75  TAP  145.26  ETS  350.49  TA£  131.35  ETE  185.37  TAC  101 .24  ETC  167.98  CLP-145.94 


C3  16.824 

VHL  4 . 102 

OLA  39.06 

RAL  27.69 

RAO  6567.7 

VEL  11.756 

PTH  2.08 

VHP 

4,358 

OPA  -7.50 

RAP  9.11 

ECC  1,2769 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .89 

21  57  18 

4100.45 

-27.86 

180.08 

257.07 

61.43 

23 

5 38 

3500.4 

-31.44 

172.26 

118.11 

4 27  12 

2891.39 

-27.85 

88.37 

257.06 

61.42 

5 

15  23 

2291  .4 

-31 .43 

80.55 

6l  ,89 

21  57  18 

417X7.45 

-87.86 

180.08 

257.07 

61 .43 

23 

5 38 

3500.4 

-31 .44 

172.26 

118.11 

4 27  12 

2891 ,39 

-27.85 

88,37 

257,06 

61.42 

5 

15  23 

2291 .4 

-31.43 

80.55 

63  .89 

21  57  18 

-27.86 

180.08 

257.07 

61.43 

23 

5 38 

3500.4 

-31.44 

172.26 

118.31 

4 27  12 

2891.39 

-27.85 

88.37 

257.06 

61.42 

5 

15  23 

2291 .4 

-31  .43 

80.55 

OIFFERENTrAL  CORRECTICNS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE  2.4515 

TRA 

1 .9836 

TC3-3.3462 

BAU  .7526 

SCT  5656.5  SCR 

546.3  SC3 

758.7 

ST  3588.9 

SR  519.2 

SS 

1960.0 

ROE  .3697 

RRA 

.0989 

RC3  -.0079 

FAU  .07989 

RRT  , 

.7855  RSRF 

.7656  RTF 

.9871 

CRT  .9798 

CRS  -.9603 

CST 

-.9966 

FOE  3.4533 

FRA 

3.6222 

FC3-4.ini 

BSP  1 7975 

see  5682.8  R23  - 

.0171  R13 

.9871 

LSA  4 ns. I 

MSA  180.0 

SSA 

12.3 

BOE  2.4793 

BRA 

1 .9860 

BC3  3.3462 

FSP  -2686 

SCI  5672.7  SC2 

338.4  THA 

4.34 

Eli  3624.8 

El2  102.8 

ALF 

8.07 

LAUNCH  DATE  DEC  21  1968 

flight  TIME  194.00 

ARRIVAL  CATE 

JUL 

3 1969 

HELIOCENTRIC  CONIC 

DISTANCE  538.1 

098 

RL  147.17 

LAL 

.00 

lOl  89.20 

VL  27.623 

CAL 

5.05 

ATL  86.34 

HCA  245.13 

SMA  127.54 

ECC  .17672 

INC  3.6585 

VI 

30.273 

RP  108.89 

LAP 

-3,32 

LOP  334.28 

VP  37.378 

CAP 

5.75 

ATP  91.54 

TAL  155.20 

TAP  40.32 

RCA  105.00 

APO  150.08 

V2 

34 .803 

RC  1 23. 58 1 

CL 

24  .84 

CP  -6.77 

TAl  52.51 

TAP  147.55 

ETS  350.40 

TAE  130.26 

ETE  184.65 

TAC  102.01 

ETC  168,00 

CLP- 

148.18 

PLANETOCENTRIC  ( 

CONIC 

C3  17.467 

VHL 

4.179 

Ola  38.60 

PAL  29.31 

RAO  6567.7 

VEL  11.783 

PTH  2.08 

VHP  4.552 

OPA  -6.66 

RAP  9.73 

ECC 

1 .2875 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

62.60 

22 

7 10 

4099.29 

-27.28 

179 

.63 

259.08 

61.56 

23  15  29 

3499.3 

-30,84 

171 .85 

1 1 7.40 

4 

30  14 

2909.87 

'27.26 

89 

.55 

259.08 

61  .55 

5 18  44 

2309.9 

-30,83 

81 .77 

62.60 

22 

7 10 

4099.29 

-27.28 

179 

.63 

259.08 

61 .56 

23  15  29 

3499.3 

-30.84 

1 

171 .85 

117.40 

4 

30  14 

2909.87 

-27.26 

89 

.55 

259.08 

61  .55 

5 18  44 

2309.9 

-30.83 

81 .77 

62.60 

22 

7 10 

y99.29 

-27.28 

179 

.63 

259.08 

61 .56 

23  15  29 

3499.3 

-30.84 

171 ,85 

117.40 

4 

30  14 

2909.87 

-27.26 

89 

.55 

259.08 

^ rr.55 

5 18  44 

2W9.9 

-30.83 

81 .77 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TDE 

2.4879 

TRA 

2.1541 

TC3-3.3136 

BAU 

.7738 

SCT 

5794.9 

SCR 

527.9 

SC3 

701 .0 

ST 

3595.1 

SR 

506.0 

SS 

1852.9 

RCE 

.3675 

RRA 

.0897 

RC3  .0124 

FAU 

.07266 

RRT 

.7466 

RRT 

.7286  RTF 

.9870 

CRT 

.9740 

CRS 

-.9521 

CST 

-.9966 

FDE 

3.1596 

FRA 

3.5146 

FC3-3.6014 

BSP 

18507 

SC6 

5818.9 

R23 

-.0165 

R13 

.9869 

LSA 

4071  .9 

MSA 

182.6 

SSA 

12.6 

ecE 

2.5149 

BRA 

2.1559 

6C3  3.3136 

FSP 

-2493 

SCI 

5808.3 

SC2 

350.4 

THA 

3.90 

ELI 

3628.8 

El2 

113.6 

alf 

7.81 

LAUNCH 

date  dec  21  1968 

FLICHT  ’ 

TIME 

196.00 

ARRIVAL 

DATE 

JUL 

5 1969 

HELIOCENTRIC  CCNIC 


distance  544.858 


RL  147.17 

LAL 

.00 

La  89.20 

VL  27.605 

GAl  5.31 

ATL  86.39 

HCA 

248.29 

SMA  127.41 

ECC  .18001 

INC  3.6093 

VI 

30.273 

RP  108.87 

LAP 

-3.35 

LOP  337.45 

VP  37.369 

CAP  6.15 

AZP  91.34 

TAL 

154.35 

TAP  42.64 

RCA  104.48 

APO  150.35 

V2 

34.808 

RC  125.948 

GL 

23.93 

OP  -6.32 

TAl  51 .25 

ZAP  149.69 

ETS  350.29 

7AE 

129.28 

ETE  184.05 

TAC  102.93 

ETC  168.03 

CLP 

-150.29 

PLANETOCENTRIC  CONIC 

C3  18.202 

VHL 

4.266 

OLA  38 . 1 3 

RAl  30.93 

RAO  6567.7 

VEL  11.815 

PTH 

2.09 

VHP  4. 

756 

OPA  -5.81 

RAP  10.50 

ECC 

1 ,2996 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TJM 

INJ  2 LAT 

INJ 

2 LONG 

63.33 

22 

17  13 

4098.58 

-26.66 

179.20 

261.17 

61 .67 

23  25 

32 

3498.6 

-30.22 

171  .47 

116.67 

4 

33  8 

2929.79 

-26.65 

90.82 

261.16 

61 .66 

5 21 

58 

2329  .8 

'30.21 

83.09 

63.33 

22 

17  13 

4098,58 

-26.66 

179.20 

261.17 

61  .67 

23  25 

32 

3498.6 

-30.22 

171  .47 

116.67 

4 

33  8 

2929.79 

-26.65 

90.82 

261,16 

61 .66 

5 21 

58 

2329.8 

-30.21 

83.09 

63.33 

22 

17  13 

4098.58 

-26.66 

179.20 

261.17 

61  .67 

23  25 

32 

3498.6 

-30.22 

171  .47 

116.67 

4 

33  8 

2929.79 

-26.65 

90.82 

261.16 

61  .66 

5 21 

58 

2329.8 

-30.21 

83.09 

differential  ccrrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

2.5205 

TRA 

2.3338 

TC3-3.2574 

BAU 

.7927 

SCT 

5920.9 

SCR 

515.2 

SC3 

648.4 

ST 

3590.7 

SR 

496.7 

SS 

1753.4 

ROE 

.3685 

RRA 

.0826 

RC3  .0276 

FAU 

.06590 

RRT 

.7120 

RRF 

.6946 

RTF 

.9867 

CRT 

.9676 

CRS 

-.9434 

CST 

-.9965 

FOE 

2.8970 

FRA 

3.4169 

FC3-3.1344 

BSP 

18979 

see 

5943.3 

R23 

-.0151 

RI3 

.9867 

LSA 

4022.4 

MSA 

185.8 

SSA 

12.9 

BOE 

2.5473 

BRA 

2.3353 

BC3  3.2575 

FSP 

-2311 

SOI 

5932.3 

SG2 

361  .0 

THA 

3.56 

ELI 

3622.8 

EL2 

124.3 

alF 

7.63 

682 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  * 


LAUNCH  CATE  DEC  21  J96fl 


HELIOCENTRIC  CONIC 


RL 

147.17 

LAL 

.00 

LOL 

RP 

100.05 

LAP 

-3.30 

LOP 

RC 

120.306 

CL 

23.01 

GP 

PLANETOCENTRIC  CONIC 

C3 

19.040 

VHL 

4.363 

OLA 

09.20  VL  27.505  CAL 
340.62  VP  37.361  GAP 
-5.92  7Al  49.97  ZAP 


flight  time  190.00 

DISTANCE  550.709 
5.60  A7L  06.44  MCA  251.46  SNA 
6.55  A7P  91.13  TAL  153.47  TAP 


37.65  PAL 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.07 

22  27  20 

4090.24 

-26.02 

170.79 

115.93 

4 35  53 

2951 ,24 

-26.01 

92.20 

64.07 

22  27  20 

4096 .24 

-26.02 

170.79 

115. 93‘ 

4 35  53 

2951 .24 

-26-01 

92.20 

64.07 

22  27  20 

4090  .24 

-26.02 

170.79 

115.93 

4 35  53 

2951 .24 

-26,01 

92,20 

32.56  PAD  6567.0  VEL  11.050  PTN  2.10  VHP  4.970 
INJ  PT  ASC  INJ  A7MTH  INJ  TIME 


263.33 

263.32 

263.33 

263.32 

263.33 
263.32 


61.77 
61.76 
61  .77 

61 .76 

61.77 
61  .76 


OIFFEPtNTIAL  COPPECTIOKS 
TOE  2.5409  TPA  2.5222  TC3-3.1022  6AU  .0101 

ROE  .3723  PPA  .0775  PC3  .0302  FAU  .05971 

FOE  2.6590  FRA  3.3263  FC3-2.7151  BSP  19429 

BOE  2.5760  0PA  2.5234  BC3  3.1025  FSP  -2147 

LAUNCH  DATE  OEC  21  1960 


SOT  €034.2  SOP  506.5  SC3 
PPT  .6000  PPF  .6643  PTF 
see  6055.4  P23  -.0135  PI 3 
SCI  6044.1  SC2  370.4  THA 

flight  tike  200.00 


23  35  46 
5 25  5 

23  35  46 
5 25  5 

23  35  46 
5 25  5 

kCv 
600.1 
.9065 
.9064 
3.20 


HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  09.20  VL 

RP  100.03  LAP  -3.39  LOP  343.00  VP 

RC  130.653  GL  22.10  GP  -5.57  7AL 

PlANETOCENTRIC  CONIC 
C3  19.990  VHL  4.471  OLA  37.17  PAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

64.04 

22  37  55 

4090.22 

-25.35 

170,30 

115.16 

4 30  26 

2974.34 

-25.33 

93,60 

64.04 

22  37  55 

4090.22 

-25.35 

170.30 

115.16 

4 30  26 

2974.34 

-25.33 

93.60 

64.04 

22  37  55 

4090.22 

-25.35 

170.30 

115.16 

4 30  26 

2974.34 

-25.33 

93.60 

DISTANCE  556.692 

27.565  GAL  5.91  A7L  06,40  HCA  254.62  SMA  127.15 

37.353  GAP  6,95  ATP  90.93  TAL  152.50  TAP  47.20 

40.60  TAP  153.60  ETS  350.03  TAE  127.59  ETE  103.14 

34.19  PAO  6567.0  VEL  11.090  PTH  2.11  VHP  5.193 

INJ  PT  ASC  INJ  A2MTH  iNJ  TIME 


OIFFEPENTIAL  COPPECTIOKS 
TOE  2.5779  TRA  2.7250  TC3-3.O019 
PDE  .3706  PPA  .0745  PC3  .0456 
FOE  2.4514  FPA  3.2406  FC3-2.3204 
BOE  2.6055  BPA  2.7260  BC3  3.0023 

LAUNCH  DATE  DEC  21  I960 


HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  69.20 

RP  100.00  LAP  -3.39  LOP  346.97 

RC  132.989  CL  21.10  OP  -5.25 

PLANETOCENTRIC  CONIC 
C3  21.065  VHL  4.590  OlA  56.60  PAL 


BAU  .0237 
FAU  .05376 
BSP  19744 
FSP  -1903 


265.54 

265.53 

265.54 

265.53 

265.54 
265.53 

MIO-COURSC  EXECUTION  ACCUPACV 
SOT  6141.1  SCP  501.3  SG3  556.6 
.6393  PTF 
.0113  P13 
370.5  THA 


61.05 

61.04 

61 .05 
61  .04 
61 .05 
61  .04 


23  46  13 
5 20  0 
23  46  13 
5 20  0 
23  46  13 
5 20  0 


PPT  .6545  PPF 
see  6161.5  P23 
SCI  6149.9  SG2 


.9061 

.9061 

3.07 


Flight  time  202.00 


VL  27.545 
VP  37.345 
TAL  47. 30 


cal 

GAP 


DISTANCE  562.562 
6.24  A7L  06.53  HCA  257.79  SMA 
7.30  ATP  90.73  TAL  151.67  TAP 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

65.64 

22  40  34 

4090.44 

-24.64 

177.99 

114.36 

4 40  43 

2999.17 

-24.63 

95.20 

65.64 

22  40  34 

4090.44 

-24.64 

177.99 

114.36 

4 40  43 

2999 . 1 7 

-24.63 

95.20 

65.64 

22  40  34 

4090.44 

-24.64 

177.99 

114.36 

4 40  43 

2999 . 1 7 

-24.63 

95.20 

35.01  PAO  6567.9  VEL  11.935  PTH  2.12  VHP  5.426 
INJ  PT  ASC  INJ  A7MTH  INJ  TIME 


267.01 

267.01 

267.01 

267.01 

267.01 

267.01 


61 .92 

61 .91 

61.92 
61.91 
61  .92 
61  .91 


DIFFERENTIAL  CORRECTIONS 
TOE  2.6000  TRA  2.9344  TC3-2.9745 
ROE  .3065  PPA  .0730  PC3  .0492 
FOE  2.2586  FPA  3.1727  FC3-1 .9950 
BOE  2.6205  BPA  2.9353  BC3  2.9749 

LAUNCH  DATE  OEC  21  1960 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  09.20 
RP  100.70  lap  -3.39  LOP  350.15 


BAU  .0370 
FAU  .04056 
BSP  20124 
FSP  -1046 


VL  27.524  GAL 
VP  37.337  GAP 


SGT  6233.3  SGP  497.0  SG3 
PRT  .6323  PPF  .6103  RTF 
SGB  6253.2  P23  -.0095  PI 3 
SCI  6241.3  SG2  305.2  THA 

flight  time  204.00 


23  56  52 
5 30  4? 
23  56  52 

5 30  42 
23  56  52 
5 30  42 

y 

516.2 

.9050 

.9050 

2.90 


ARRIVAL  CATE 

JUL 

7 1969 

ECC  .10356 

INC  3.5622 

VI 

30.273 

PCA  103.92 

APO  150.65 

V2 

34.015 

TAC  103.90 

ETC  168.06 

CtP- 

152.20 

OPA  -4.96 

PAP  11.41 

ECC 

1.3133 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3490.2 

-29.50 

17I  .10 

2351 .2 

-29.57 

04.51 

3490.2 

-29.50 

171  . 10 

2351  .2 

-29.57 

04.51 

3490.2 

-29.50 

171  .10 

2351.2 

-29.57 

04.51 

ORBIT  DETERMINATION  ACCUPACV 

ST  3575.4 

SP  490.3 

SS 

1659.7 

CRT  .9607 

CPS  -.9343 

CST 

-.9965 

LSA  3967.7 

MSA  109.5 

SSA 

13.1 

ELI  5606.4 

El2  134.9 

alf 

7.52 

ARRIVAL  CATE 

JUL 

9 1969 

ECC  .10741 

INC  3.5160 

VI 

30.273 

PCA  105.32 

APO  150.90 

V2 

34.021 

TAC  105.15 

ETC  160.09 

CLP 

-154.15 

OPA  -4.10 

PAP  12.43 

ECC 

1 . 3290 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LCNC 

3490.2 

-20.90 

170.74 

2374.3 

-20.09 

06.04 

3490.2 

-20.90 

170,74 

2374.3 

-20,09 

06.04 

3490.2 

-20.90 

170.74 

2374.5 

-20.09 

06.04 

ORBIT  determination  ACCURACY 

ST  3556.5 

SP  466.4 

SS 

1575.3 

CRT  .9536 

CPS  -.9251 

CST 

-.9965 

LSA  3915.3 

MSA  193.7 

SSA 

13.2 

ELI  3506.7 

EL2  145.3 

alF 

7.44 

ARRIVAL  date 

JUL 

11  1969 

ECC  .19156 

INC  3.4727 

VI 

30.273 

PCA  102.60 

APO  151  .34 

V2 

34  .029 

TAC  106.42 

ETC  160.12 

CLP 

-155.93 

OPA  -3.24 

PAP  13.56 

ECC 

1 .3467 

PO  CST  TIH 

INJ  2 LAT 

INJ 

2 LONG 

3490.4 

-20.19 

170,40 

2599.2 

-20.10 

07.69 

3490.4 

-20.19 

170.40 

2399.2 

-20.10 

07,69 

3490.4 

-20 . 1 9 

170.40 

2399.2 

-20.10 

07.69 

ORBIT  OE TERMINATION  ACCURACY 

ST  3524.1 

SP  403.7 

SS 

1493.4 

CRT  .9461  CPS  -.9156  CST  -.9964 
lSA  3052.0  MSA  190.4  SSA  13.3 
ELI  3553.7  El2  155.4  AlF  7.41 

ARRIVAL  DATE  JUL  13  1969 


DISTANCE  560.396 

6,59  A7L  06.57  HCA  260.96  SMA  126.07  ECC  .19604  INC  3.4296  vj 
7.01  ATP  90.54  TAL  150.74  TAP  51.70  PCA  102.00  APO  151.74  V2 


30.27  3 
34.037 


PC  135.313  GL  20.20  GP 
PLANETOCENTRIC  CONIC 
C3  22.200  VHL  4.720  OLA 


4.96  TAL  46.07  TAP  157.11  ETS  349.64  TAE  126.21  ETE  102.50  TAC  107.79  ETC  160.14  ClP-J57.63 


36.10  pal  37.42  PAD  6567 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

66.47 

22  59  25 

4090.03 

-23.91 

177.59 

113.53 

4 42  42 

3025.04 

'23.09 

96.99 

66.47 

22  59  25 

4090.03 

-23.91 

177.59 

113.53 

4 42  42 

3025.04 

-23.09 

96.99 

66.47 

22  59  25 

4090.03 

-23.91 

177.59 

113.53 

4 42  42 

3025.04 

-23.09 

96.99 

DIFFERENTIAL  CORRECTIONS  MID- 

TOE  2.6196  TRA  3.1560  TC3-2.0529  BAU  .0499  SGT 

ROE  .3962  PPA  .0733  PC5  .0505  FAU  .04374  PPT 

FOE  2.0049  FRA  3.1042  FC3-1 .6995  8SP  20400  SGB 

BOE  2.6494  BPA  3.1560  8C3  2.0533  FSP  -1719  SCI 


9 VEL  11,906  PTH  2,14  VHP  5.670 
INJ  PT  ASC  INJ  ATMTH  iNJ  TIME 

270.14  61.99  24  744 

270.15  61 .90  5 33  a 

270.14  61.99  24  7 44 

270.13  61.90  5 33  0 

270.14  61  .99  24  7 44 

270.13  61  .90  5 33  0 

COURSE  EXECUTION  ACCUPACV 
6316.1  SCP  495.7  SC3  479.3 
.6146  PPF  .6020  RTF  .9054 

6335.5  P23  -.0076  PI 3 .9054 

6323.5  SG2  390.6  THA  2.77 


OPA  -2.37  PAP  14.70  ECC  1.3667 


PO  CST  TIM 

INJ  2 LAT 

INJ 

2 long 

3490.0 

-27.45 

170.05 

2425.0 

-27.44 

09.45 

3490.0 

-27.45 

170.05 

2425.0 

-27.44 

09.45 

3490.0 

-27.45 

170.05 

2425.0 

-27.44 

09.45 

ORBIT  determination  ACCURACY 

ST  3405.0 

SP  402.1 

SS 

1417.3 

CRT  .9303 

CPS  -.9059 

CST 

-.9964 

LSA  3707.5 

MSA  203.4 

SSA 

13.3 

ELI  3514.3 

El2  165.4 

alf 

7.41 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


iUNCH  CATE  DEC  21  1966 

Flight  time  206.oo 

arrival  cate 

JUL 

15  1969 

HELIOCENTRIC 
RL  147.17 

CONIC 

LAL  .00 

lOl  69.20 

VL  27.503 

distance  574.; 
OAL  6.97  ATl  66.61 

196 

HCA  264.13 

SMA 

126.73 

ECC  .20066 

INC  3.3673 

Vl 

30.273 

RP  106.75 

LAP  -3.37 

LOP  353.32 

VP  37.329 

CAP  8.26 

ATP  90.35 

TAL  149.79 

tap 

53.93 

RCA  101.27 

APO  152.19 

V2 

34 .646 

RC  137.625 

CL  19.37 

CP  -4.71 

TAl  44.77 

TAP  156.74 

ETS  349.37 

TAE  125.61 

ETE 

162.26 

TAC  109.23 

ETC  166.15 

CLP 

-159.24 

PLANE TOCENTRIC  CONIC 
C3  23.652  VHL  4.663 

OLA  35.66 

RAL  39.01 

RAO  6566.0 

VEL  12.043 

PTH  2.15 

VHP 

5.927 

OPA  -1.50 

RAP  16.09 

ECC 

I .3692 

LNCH  ATMTH 

LNCH  TIME 

t-i  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

^ LONG 

67.33 

23  10  29 

4099.29 

-23 . 1 4 

177.16 

272.51 

62.05 

24 

16  46 

3499.3 

-26.69 

169.69 

112,67 

4 44  20 

3054.46 

-23.12 

96  .B3 

272.50 

62.04 

5 

35  14 

2454.5 

-26.67 

91 .34 

67.33 

23  10  29 

4099.29 

-23.14 

177.16 

272.51 

62.05 

24 

16  46 

3499.3 

-26.69 

169.69 

112.67 

4 44  20 

3054.46 

-23.12 

96.63 

272.50 

62.04 

5 

35  14 

2454.5 

-26.67 

91.34 

67.33 

25  10  29 

4099.29 

-23.14 

177.16 

272.51 

62.05 

24 

16  46 

5499.3 

-26.69 

169.69 

112.67 

4 44  20 

3054.46 

-23.12 

96.63 

272.50 

62.04 

5 

35  14 

2454.5 

-26.67 

91  .34 

OrrFERENTlAL 

CORRECTIONS 

MID-COURSE  execution  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

2.6375 

TRA 

3.3909 

TC3-2.7194 

BAU 

.6600 

SCT 

6390.6 

SCR 

494.6  SC3 

445.6 

ST 

3440.6 

SR 

461  .0 

SS 

1346.6 

ROE 

.4073 

RRA 

.0755 

RC3  .0499  FAU 

.03926 

RRT 

.6015  RRF 

.5903  RTF 

.9651 

CRT 

.9302 

CRS 

-.6962 

CST 

-.9964 

FOE 

1 .9267 

FRA 

3.0430 

FC3-1,4376 

BSP 

20799 

see 

6409.7 

R23 

-.0056  R13 

.9650 

USA 

3720.3 

MSA 

206.6 

SSA 

13.3 

BCE 

2.6666 

BRA 

3.3916 

BC3  2.7199 

FSP 

-1602 

SCI 

6397.5 

SC2 

394.7  Tha 

2.66 

Eli 

3469.6 

El2 

175.1 

alf 

7.43 

MUNCH  DATE  DEC  21  1968 


TlICHT  TIpC  206.00 


arrival  date  JUL  J7  1969 


HEL lOCENTfflC  CONIC 

ffL  147.17  LAL  .00  LOL  89.20  VL  27.461 

RP  106.72  lap  -3.34  lOF  356.50  VP  37.322 

RC  139.923  CU  J6.47  OP  -4.46  7Al  43,46 

planetocentric  conic 


distance  579.952 

CAU  7.36  A31  a6.65  HCA  267.31  SHA  126.59  ECC  .20612  INC  3,3454  Vl  30.273 

CAP  6.73  ATP  90.16  TAt  146.64  TAP  56.15  RCA  100.49  APO  152.66  V2  34.655 

tap  160.30  ETS  549.04  TAE  125.0?  ETE  162.05  TAC  JlO.75  ETC  166.15  ClP-160.60 


C3  25.201 

VHL  5.020 

OLA  35.16 

RAL  40.56 

RAD  6566.0 

r 

o 

PTH  2,17 

VHP  6. 

.196 

OPA  -.63 

RAP  17.47 

ECC  1.4146 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  lAT 

INJ  LONG 

iNJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.22 

23  21  47 

4099.79 

-22.34 

176.76 

274.92 

62.11 

24  30 

6 

3499.6 

-25.66 

169.32 

1 1 1 . 76 

4 45  34 

3065.15 

-22.32 

iOO.61 

274.91 

62.10 

5 36 

59 

2465.2 

-25.67 

93.37 

66.22 

23  21  47 

4099.79 

-22.34 

176.76 

274.92 

62.11 

24  30 

6 

3499 .6 

-25.66 

169.32 

1 1 1 . 76 

4 45  34 

3065.15 

-22.32 

100.61 

274.91 

62.10 

5 36 

59 

2465.2 

-25.67 

93.37 

66.22 

23  21  47 

4099.79 

-22.34 

176.76 

274.92 

62.11 

24  30 

6 

3499.6 

-25.66 

169.32 

111.76 

4 45  34 

3065.15 

-22.32 

100.61 

274.91 

62.10 

5 36 

59 

2465.2 

-25.67 

93.37 

differential  CORRECTIONS 
TOE  2.6542  TRA  3.6401  TC3-2.5761 

6MJ  .6661 

MID-COURSE  EXECUTION  ACCURACY 
SCT  «U57.0  SCR  493.9  SC3  414,7 

ORBIT  DETERMINATION  ACCURACY 
ST  3392.2  SR  460.1  SS  1261.5 

RDC  .4196 

RRA  .0794 

RC5  .0476  FAU  .03516 

RRT  , 

.5926  RRT 

.5627  RTF 

.9647 

CRT  .9219 

CRS  -.6664 

CST  -.9964 

FOE  1.7676 

F«*  ?.9M2  rCS-l.eOTT  BSP  ZJOBl 

see  6475.9  «23  - 

.0036  R13 

.9647 

LSA  3651.5 

MSA  214.0 

SSA  13.2 

eo€  2.6672 

BRA  3.6410  0C3  2.5766 

FSP  -1493 

SCI  6463.7  SC2 

397.4  THA 

2.61 

ELI  3421.0 

EL2  164.4 

AlF  7.46 

LAUNCH  DATE  DEC  21  1966 


HELIOCENTRIC  CONIC 


Flight  time  210.00 
distance  565.662 


ARRIVAL  DATE  JUL  19  1969 


RL  147.17 

LAL 

.00 

LOL  69.20 

VL  27.459 

CAL  7.61 

ATl  66.70 

HCA 

270.46 

SMA 

126.44 

ECC  .21176 

INC  3.3036 

Vl 

30.273 

RP  106.69 

LAP 

-3.30 

LOP  359.66 

VP  37,314 

GAP  9.22 

ATP  69.97 

TAL 

147.66 

TAP 

58.36 

RCA  99.66 

APO  153.22 

V2 

34.665 

RC  142.207 

GL 

17.56 

OP  -4.27 

TAL  42.19 

7AP  161.60 

ETS  346.63 

TAE 

124.57  ETE 

161.66 

TAC  112.33 

ETC  168.13 

CLP 

-162,29 

planetocentric  conic 

C3  26.953 

VHL 

5.192 

OLA  34  .‘64 

RAL  42.12 

RAO  6566.1 

VEL  12.179 

PTH 

2.19 

VHP 

6.479 

OPA  .25 

RAP  16.91 

ECC 

1 ,4436 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69^16 

23 

33  21 

4100.07 

-21 .51 

176.31 

277.37 

62.16 

24 

41  41 

3500.1 

-25.06 

166.92 

110.64 

4 

46  19 

3116.13 

-21  .49 

102.93 

277.36 

62.15 

5 

36  17 

2516.1 

-25.04 

95.54 

69.16 

23 

33  21 

4100.07 

-21 .51 

176.31 

277.37 

62.16 

24 

41  41 

3500.1 

-25.06 

166.92 

110.64 

4 

46  19 

3116.13 

-21 .49 

102.93 

277.36 

62.15 

5 

36  17 

2516.1 

-25.04 

95.54 

69.16 

23 

33  21 

4100.07 

-21 .51 

176.31 

277.37 

62.16 

24 

41  41 

3500.1 

-25.06 

166.92 

I J0.64 

4 

46  19 

3116.13 

-21 .49 

102.93 

277.36 

62.15 

5 

36  17 

2516.1 

-25.04 

95.54 

differential  corrections 
TOE  2.6731  TRA  3.9076  TC3-2. 4201 
ROE  ,4331  RRA  .0652  RC3  .0450 
FOE  1.6635  FRA  2.9427  FC3-1 .0015 
60E  2.7060  8RA  3.9067  BC3  2.4205 


MID-COURSE  EXECUTION  ACCURACV 
0AU  .6722  SCT  6516.9  SCR  493.7  SC3 

FAU  .03116  RRT  .5679  RRT  .5793  RTF 

BSP  21261  see  €537.6  R25  -.0016  R13 

FSP  -1367  SCI  6525.4  SC2  399.0  THA 


ORBIT  DETERMINATION  ACCURACY 


366.7 

ST 

3343.9 

SR 

479.2 

SS 

1223,1 

.9643 

CRT 

.9136 

CRS 

-.6766 

CST 

-.9965 

.9643 

LSA 

3566.0 

MSA 

219.3 

SSA 

13.2 

2.56 

Eli 

3372.5 

El2 

193.3 

alf 

7.46 

LAUNCH  DATE  DEC  21  1966 


ElICHT  time  212.00 


ARRIVAL  CATE  JUL  21  1969 


heliocentric  CONIC 

RL  147.17  LAL  .00  LCL  69.20  VL  27,437 

RP  106.66  LAP  -3.26  LOP  2.66  VP  37.306 

RC  144.476  CL  16.69  CP  -4.06  TAL  40.92 

Plane tocentric  conic 


DISTANCE  591.319 

CAL  6.26  ATL  66.74  HCA  273.66  SMA  126.29  ECC  .21791  INC  3.2621  Vl  30.273 

CAP  9.73  ATP  69.79  TAL  146.92  TAP  60.56  RCA  96.77  APO  153.61  V2  34.675 

TAP  163.24  ETS  346.13  TAE  124.11  £TE  161.74  TAC  113.96  ETC  166,09  ClP-163.74 


C3  26.935 

VHL 

5.379 

OLA  34.11 

RAL  43.64 

RAO  6566.2  VEL  12.260 

PTH  2.21 

VHP  6.779 

OPA  1.12 

RAP 

20.41 

ECC 

1 .4762 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

70.13 

23 

45  10 

4100.16 

-20.65 

175.63 

279.66 

62.22 

24  53 

30 

3500.2 

-24.20 

166.49 

109.67 

4 

46  34 

3153.40 

-20.63 

105.21 

279.65 

62.21 

5 39 

7 

2553.4 

-24.16 

97.67 

70.13 

23 

45  10 

4100.16 

-20.65 

175.63 

279.66 

62.22 

24  53 

30 

35C^.2 

-24.20 

166.49 

109.67 

4 

46  34 

3153.40 

-20.63 

105.21 

279.65 

62.21 

5 39 

7 

2553.4 

-24.16 

97.67 

110.00 

5 

4 6 

3099.94 

-22.26 

101.94 

260.75 

63.37 

5 55 

46 

2499.9 

-25.65 

94.42 

MO. 00 

4 

30  44 

3201 .63 

-19.03 

106.06 

276.93 

61.05 

5 24 

6 

2601.6 

-22.74 

100.66 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOC  2.6674 

TRA 

4.1663 

TC3-2.2636 

BAU  .6759 

SCT  6569.6  SCR 

493.1  SC5 

360.7 

ST  3266.2 

SR 

477.8 

SS 

1167.2 

ROE  .4473 

RRA 

.0927  RC3  .0412  TAU  .02764 

RRT 

.5659  RRF 

.5765  RTF 

.9641 

CRT  .9046 

CRS 

-.6670 

CST 

-.9966 

FOE  1 .5460 

FRA 

2.6997 

FC3  -.6271 

eSP  21509 

see 

6566.0  R23  - 

.0003  R13 

.9641 

LSA  3514.6 

MSA 

224.6 

SSA 

13.0 

BOE  2.7244 

BRA 

4.1694 

BC3  2.2642 

FSP  -1296 

SCI 

6575.9  SC2 

399.2  tha 

2.53 

Eli  3316.6 

EL2 

201  .7 

alf 

7.52 

664 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  ► 


LAUNCH  OAJZ  OCC  I960 

hclioccntric  conic 

RL  147.17  LAL  -00  LOL  S9 VL  27.414 

RP  106.63  LAP  -3.20  LOP  6.05  VP  37.301 

RC  146.734  GL  15.61  GP  -3.91  2AL  39.67 

PLAICTOCCNTRIC  CONIC 
C3  31,162  VHL  5.564  OLA  33.56  RAL 


flight  time  214.00 
distance  596.916 

GAL  6.76  A7L  66.76  HCA  276.64  SMA  126.14 
GAP  10.27  A7P  69.62  TAL  145.96  TAP  62.79 
7AP  164.64  ETS  347.51  7AE  123.66  ETE  161.63 


ARRIVAL  date  JUL  23  1969 


ECC  .22456  INC  3.2200  VI  50.273 
RCA  97.62  APO  154.47  V2  54.665 
7AC  115.65  ETC  166.03  ClP-165.14 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

71.16 

0 

1 

16 

4099,75 

-19.76 

175.30 

106.64 

4 

46 

11 

3191 .31 

-19.74 

107.66 

71 .16 

0 

1 

16 

4099.75 

-19.76 

175.30 

106.64 

4 

46 

11 

3191.31 

-19.74 

107.66 

110.00 

5 

42 

4 

3020.31 

-24,61 

96.94 

110.00 

4 

4 

34 

3316.75 

-15.04 

114.79 

45.12  RAO  6566.2  VEL  12.351  PTH  2.23  VHP  7.095  DPA 
INJ  RT  ASC  INJ  ATMTH 


1 .99  RAP  21 .97  ECC  1.5132 


262.37 

262.36 

262.37 
262.56 
264.94 
279.59 


62.29 

62.26 

62.29 

62.26 

65.49 

56.94 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

1 9 36 

3499.6 

-23.31 

166 .01 

5 39  23 

2591  ,3 

-23.30 

100.37 

1 9 36 

3499.6 

-23.31 

166.01 

5 39  23 

2591  .3 

-23,30 

100.37 

6 32  24 

2420.3 

-27,70 

69.13 

4 59  53 

2716.7 

-19.05 

107.96 

DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  21  1966 

HELIOCENTRIC  CONIC 
RL  147.17  LAL  .00  LOL  69.20  VL 

RP  106.59  LAP  -3.13  LOP  9.23  VP 

RC  146.977  CL  14.95  CP  -3.76  7AL 

PLANETOCENTRIC  CONIC 


MID-COURSE  EXECUTION  ACCURACr 


2.1034  BAU 

.6770 

SCT  6613.3  SCR 

492.3 

SC3 

336.6 

ST 

.0371  FAU 

.02435 

RRT  .5669  RRF 

.5604 

RTF 

.9636 

CRT 

-.6762  BSP 

21730 

see  6631 .6  R23 

.0011 

R13 

.9636 

LSA 

2.1037  FSP 

-1212 

SCI  6619.6  SC2 

396.2 

THA 

2.51 

ELI 

flight  time 

216,00 

DISTANCE  €02.449 

27.391  CAL  9.52  A7L  66.62  HCA  260.02  SNA  125.99 

37.295  CAP  10.63  ATP  69.45  TAL  145.00  TAP  65.01 

36.44  ZAP  166.00  ETS  346.74  ZAC  123.26  ETE  161.54 


OR8IT  OETERMINATION  ACCURACV 
ST  3230.6  SR  475.7  SS  1116. 0 
CRT  .6959  CRS  -.6572  CST  -.9967 
LSA  3443.4  MSA  229.6  SSA  12.9 

ELI  3256.9  El2  209.5  AlF  7,55 

ARRIVAL  date  JUL  25  1969 


ECC  .23177  INC  3.1773  VI  30.273 
RCA  96.79  APO  155,20  V2  54.697 
ZAC  117.37  ETC  167,94  ClP-166.50 


RAL  46.55  RAO  6566.3  VEL  12.454  PTH 


LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

0 13 

47 

4090.71 

-16.64 

174.71 

264.92 

62.35 

4 45 

9 

3231 .97 

-16.63 

110.29 

264.91 

62.35 

0 13 

47 

4096.71 

-16.64 

174.71 

264.92 

62.35 

4 45 

9 

3231 .97 

-16.63 

110.29 

264.91 

62.35 

6 6 

3 

2963.42 

-25.63 

94.56 

266.41 

66.56 

3 52 

4 

3395.25 

-12.31 

119.03 

261 .02 

57.66 

72.24 
107.76 
72.24 
107.76 
110.00 
110.00 

differential  corrections 
TDE  2.7166  TRA  4 .6052  TC3-1 .9402 
ROE  .4776  RRA  .1130  RC3  .0326 
FOE  1.3501  FRA  2.6315  FC3  -.5462 
BDE  2.7563  BRA  4.6065  BC3  1.9405 


2.25  VHP  7.431  DPA 
INJ  TIME 
I 22  6 
5 39  1 

1 22  6 

5 39  1 

6 55  46 
4 46  39 


2.66  RAP  23.57  ECC  1.5552 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3496.7 

-22.39 

167.46 

2632 .0 

-22.36 

103.05 

3498.7 

-22.39 

167.46 

2632.0 

-22.36 

103.05 

2383.4 

-26.57 

66.62 

2795.3 

-16.47 

112.39 

6AU  .6751 
FAU  .02126 
BSP  21922 
FSP  -1133 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6650. T SCR  491.1  SC3  314.6 


RRT  .5905  RRF 
sea  6666.6  R23 
set  6657.0  SC2 


.5646  RTF 
.0023  R13 
395.9  THA 


.9637 

.9637 

2.51 


ORBIT  DETERMINATION  ACCURACV 
ST  3172.4  SR  472.9  SS  1069.3 

CRT  ,6666  CRS  -.6475  CST  -.9966 

LSA  3372.6  MSA  234.3  SSA  12.6 

ELI  3200.1  El2  216.6  AlF  7.57 


LAUNCH  DATE  DEC  21  1966 


HELIOCENTRIC  CONIC 


RL 

147.17  LAL 

,00  LOL 

89.20 

VL 

27.366 

GAL 

9.90 

AZL 

RP 

106.56  LAP 

-3.05  LOP 

\2.A2 

VP 

37.269 

CAP 

11.43 

AZP 

RC 

151.204  GL 

14.09  CP 

-3.62 

ZAL 

37.23 

ZAP 

167.32 

ETS 

PLANETOCENTRIC  CONIC 

C3 

36.638  VHL 

6.053  OLA 

32.46 

RAL 

47.95 

RAO 

6566.4 

VEL 

FlICHT  time  216.00 

DISTANCE  607.904 

66.67  HCA  263.20  SMA  125.84  ECC 
69.26  TAL  144.05  TAP  67.25  RCA 


ARRIVAL  date  JUL  27  1969 


.23961  INC  3.1336  VI 
95.69  APO  156.00  V2 


30.273 

34.906 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

73.36 

0 26  45 

4096.66 

-17.90 

174.03 

106.62 

4 43  20 

3275.73 

-17.86 

113.13 

73.38 

0 26  45 

4096.66 

-17.90 

174 .03 

106.62 

4 43  20 

3275.73 

-17.66 

113.13 

1 10.00 

6 25  56 

2959.23 

-26.27 

92. B6 

110.00 

3 43  19 

3461  .16 

-9.90 

122.61 

VEL  12.570  PTH 
INJ  RT  ASC 

267.46 

267.47 

267.46 

267.47 
291.71 
262.66 


161.46  ZAC  119.12  ETC  167.63  ClP-167.64 
2.26  VHP  7.789  OPA  3.72  RAP  25.20  ECC  1 .6030 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

62.43 

1 35  1 

3496.7 

-21.45 

166.63 

62.42 

5 37  56 

2675.7 

-21.43 

105.93 

62.43 

I 35  1 

3496.7 

-21 .45 

166.83 

62.42 

5 37  56 

2675.7 

-21 .43 

105.93 

67.30 

7 15  15 

2359.2 

-29.11 

64.94 

57.11 

4 41  0 

2661  .2 

-14.16 

116.11 

differential  CORRECTIONS 


TC3- 

■1.7715 

BAU 

.6676 

RC3 

.0289 

FAU 

.01827 

FC3 

-.4317 

BSP 

21999 

6C3 

1.7716 

FSP 

-1055 

SCT  6665.5  SCR 
RRT  .5966  RRT 
see  6703.4  R23 
SCI  6691.9  SC2 


469.6  SC3 
.5919  RTF 
.0035  R13 
592.5  THA 


LAUNCH  DATE  DEC  21  1966 
HELIOCENTRIC  CONIC 

RL  147.17  LAL  .00  LOL  69.20  VL  27.345  CAL 

RP  106.52  LAP  -2.96  LOP  15.60  VP  37.263  CAP 

RC  153.416  CL  13.25  CP  -3.49  ZAL 

PLANETOCENTRIC  CONIC 

C3  39.955  VHL  6.321  OLA  31.93  RAL  49.30  RAO  6566 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONC 
74.60  0 40  13  4093.37  -16.93  173.25 

105.40  4 40  36  3322.63  -16.92  116.20 

74.60  0 40  13  4093.37  -16.93  173.25 

105.40  4 40  36  3322.63  -16.92  116.20 

110.00  6 43  31  2942.26  -26.71  91.65 

110.00  33631  3521.92  -7.63  125.66 

DIFFERENTIAL  CORRECTIONS  MIO- 

TDE  2.7527  TRA  5.5119  TC3-1 .6067  6AU  .6594  SOT 

ROE  .5101  RRA  .1410  RC3  . .0249  FAU  .01559  RRT 

FOE  1.1916  FRA  2.7666  FC3  -.3379  BSP  22175  SOB 

BDE  2.7995  BRA  5.5137  0C3  1 .6069  FSP  -969  SCI 


FLICHT  TIME  220.00 


294.9  ST  3117.3  SR  469.4  SS  1026.5 

.9636  CRT  .6777  CRS  -.6363  CST  -.9970 

,9636  LSA  3307.4  MSA  236.4  SSA  12.4 

2.51  Eli  3144.6  El2  222.9  AlF  7.57 

ARRIVAL  DATE  JUL  29  1969 


DISTANCE  613.270 

10.53  AZL  66.91  KA  266.36  SMA  125.69 
12.07  AZP  69.15  TAL  143.12  TAP  69.50 
36.06  ZAP  166.61  ETS  344.56  ZAE  122.53  ETE  161.40 

5 VEL  12.701  PTH  2.51  VHP  6.172 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
290.07  62.52  1 46  26 

290.06  62.51  5 36  I 

290.07  62.52  1 A6  26 

290.06  62.51  5 36  I 

294.93  67.63  7 32  33 

264.46  56.56  4 35  12 

COURSE  E«CUTION  ACCURACV 
6709.4  SCR  467.5  SC3  276.2 
.6044  RRF  .5999  RTF  .9636 
6727.1  R23  .OT43  R13  .9636 

6715.9  SC2  367.6  THA  2.52 


ECC  .24816  INC  3.0691  VI  30.273 

RCA  94.50  APO  156.89  V2  34.920 

ZAC  120.90  ETC  167.69  ClP-169.15 

OPA  4.56  RAP  26.66  ECC  1.6576 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

5493.4  -20.46  166.10 

2722.6  -20.47  109.04 

3493.4  -20.46  166.10 

2722.6  -20.47  109.04 

2342.3  -29.46  63.76 

2921.9  -11.96  119.46 

ORBIT  determination  ACCURACV 
ST  3057.5  SR  464.6  SS  969.6 

CRT  .6663  CRS  -.6266  CST  -.9971 

LSA  3236.1  HSA  241.9  SSA  12.2 

FlI  3064.1  El2  226.4  AlF  7.56 


JPL  TM  33-99 


EARTH-'VENUS  TRAJECTORIES  « VOL  4.  1968-69' 


LAUNCH  CATC  DEC  2Z  1 96*? 


Flight  timc  to.oo 


arrival  cate  mar  Z 1969 


heliocentric  conic 
RL  147,16  LAL  .00  LOL  90.22 

RP  107.48  lap  2.98  LOP  157.60 

RC  66.167  Gl  5.19  GP  1.15 

planetocentric  conic 

C3  191.716  VHL  15.846  CLA  14.37  RAL 


DISTANCE  140.064 

17.50  85.96  HCA  47.45  SNA  91.10  ECC  .65953  INC  4.0398  VI  30.275 

31 .04  APO  151 .17  V2  35.257 
80.29  ETC  165.7?  CLP  28.03 


VL  18.628  CAL 

VP  31.825  GAP  '40.15  A2P  87.27  TAL  170.37  TAP  217.82  RCA 
7AL  65.66  2AP  28.05  ETS  182.11  7AE  143.02  ETC  191.09  7AC 


20.88  RAO  6571.0  VEL  17.693  PTH  2.98  VHP  23.284  OPA  '7.72  RAP  347.68  ECC  4.1552 


lnch  athth 

lnch  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 48  51 

3190.14 

-26.22 

110.05 

286.40 

78.91 

5 42  1 

2590.1 

'27.49 

101 .61 

90.00 

20  33  28 

4907.06 

20.71 

213.53 

273.85 

70.25 

21  55  15 

4307.1 

17.83 

206.04 

100.00 

6 17  52 

2903.06 

'27.99 

89.32 

286.79 

79.06 

7 6 15 

2303.1 

'29.22 

80.73 

100.00 

21  47  8 

4669.37 

22.41 

195,39 

2T3.19 

69.68 

23  4 57 

4069.4 

19,44 

187.85 

1 10.00 

7 43  18 

2635.77 

'32.69 

70.06 

287.83 

79.40 

8 27  14 

2035.8 

'33,81 

61  .00 

110.00 

22  38  12 

4509.42 

26.87 

181.36 

271 .29 

68.03 

23  53  21 

3909.4 

23.65 

173.68 

oifferential  corrections 


MIO'CCURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACT 


TOE 

'.6526 

TRA-1 .6902 

TC3 

-.1129 

SAU 

.2936 

SOT 

831.9  SCR 

446.0 

SC3 

30.6 

ST 

346.3  SR 

410.9 

SS 

333.1 

ROE 

-.9851 

RRA  .4050 

RC3 

-.0193 

FAU 

.01318 

RRT 

.0051  RRT 

-.0078 

RTF 

-.6393 

CRT 

.6946  CRS 

.7920 

CST 

.9876 

FOE 

.3453 

FRA  .6522 

FC3 

-.0595 

BSP 

2228 

see 

943.9  R23 

-.0032  R13 

-.6394 

LSA 

590.6  MSA 

225.4 

S5A 

13.7 

60E 

1.1816 

BRA  1 .7381 

SC3 

.1145 

FSP 

-65 

SGI 

831.9  SC2 

446.0 

tha 

.22 

ELI 

496.2  El2 

206.3 

alf 

51  .95 

LAUNCH 

DATE  OEC  22  1968 

flight  time 

7Z.0D 

ARRIVAL 

DATE 

MAR 

4 1969 

heliocentric  conic 


DISTANCE  146.053 


RL  147,16 

LAL 

.00 

LOL  90.22 

VL  19.295 

CAL  16.75 

ATL  86.04 

HCA 

50.70 

SNA  92,71 

ECC  .63184 

INC 

3,9593 

VI 

30.275 

RP  107.49 

LAP 

3.06 

LOP  140.85 

VP  32.217 

GAP  -38.27 

ATP  87.49 

TAL 

159.61 

TAP  220.31 

RCA  34 . 1 3 

APO 

151 .29 

V2 

35,256 

- 

RC  64.161 

GL 

5.55 

CP  1.18 

TAl  64.56 

TAP  26.52 

ETS  182.43 

tae 

143.64 

ETE  191.74 

ZAC  81.94 

ETC 

165.86 

CLP 

26.49 

Planetocentric  ccnic 

1 

C3  173.983 

VHL 

13.190 

OLA  15.13 

RAl  21.81 

RAO  6570.9 

VEL  17.184 

PTH 

2.94 

VHP  22.344 

OPA  -7.02 

RAP 

349.26 

ECC 

3.8633 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

90.00 

4 

45  44 

3201 .06 

'26.08 

110.82 

286.43 

78.55 

5 39  5 

2601  .1 

'27.39 

102.40 

= 

90.00 

20 

44  J 

48^.53 

19.71 

210.81 

273.60 

69.25 

22  5 5 

4264.5 

16.71 

203.42 

100.00 

6 

15  18 

2912.22 

'27.87 

89.98 

286.84 

78.73 

7 3 50 

2512.2 

-29.14 

81  .40 

f 

100.00 

21 

57  8 

4628.61 

21.42 

192.76 

272.90 

68.64 

23  14  16 

4028.6 

18.33 

185.33 

z 

110.00 

7 

41  53 

2641.32 

'32.62 

70.48 

287.91 

79.16 

8 25  54 

2041 .3 

-33.77 

61  .43 

110.00 

22 

47  2 

4472.27 

25.90 

178.91 

270.90 

66.87 

24  1 35 

3872.3 

22.54 

171  ,36 

= 

oifferential  corrections 


MIO-COURSC  execution  ACCURACY 


ORBIT  determination  ACCURACY 


TDE  -.6508 

TRA-1.6922  TC3 

-.1188 

BAU 

.2808 

SGT 

870.6  SGR  450.5 

SC3 

33.2 

ST 

363.6 

SR 

415.7 

S5 

348.6 

ROE  -.9495 

RRA  .3827  RC3 

- .021 5 

FAU 

.01340 

RRT 

,0083  RRF  '.0111 

RTF 

'.6589 

CRT 

.6935 

CRS 

.7931 

CST 

.9872 

= 

FOE  .3586 

FRA  .6754  FC3 

-.0667 

BSP 

2397 

SGB 

980.2  R23  -.0037 

RI3 

-.6589 

LSA 

610.5 

MSA 

231  .5 

SSA 

13.9 

- 

BOE  1 .1511 

5RA  1 .7349  6C3 

.1207 

FSP 

'72 

SGI 

870.6  SG2  4 50.5 

THA 

.33 

ELI 

509.1 

EL2 

213.8 

ALF 

50.48 

LAUNCH  DATE  OEC  22  1968 


Flight  time  74.00 


ARRIVAL  DATE  MAR  6 1969 


heliocentric  conic 

RL  147.16  LAL  .00  LOL  90.22  Vc  19.917 

RP  107.50  LAP  3.14  LOP  144.10  VP  32.591 

RC  62.196  CL  5.92  CP  1,22  ^AL  63.53 

Planetocentric  conic 


DISTANCE  152.130 
16.02  A7t  86.11  MCA 


CAL  16.02  A7t  86.11  MCA  53.94  SHA 

CAP  '36.48  A7P  87.71  TAL  168.88  TAP  222.82  RCA 

7AP  25.0]  ETS  182.79  7AE  144.38  ETC  192.45  7AC 


94.32  ECC  .60502  INC  3.8859  V]  30.275 
37.25  APO  151.39  V?  35.253 
83.61  ETC  165.98  ClP  24.98 


C3  157.975 

VHL  12,569 

OLA  15.87 

RAL  22.69 

RAO  6570.7 

VEL  16.712 

PTH  2.90 

VHP  21 .439 

OPA  '6.30 

RAP  350.85 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

90.00 

4 42  21 

3211 .17 

-25.94 

111.53 

286.34 

78.22 

5 35  52 

2611 .2 

-27.30 

90.00 

20  54  21 

4821 .32 

18.65 

208.09 

273.29 

68.30 

22  14  43 

4221 .3 

15.54 

100.00 

6 12  29 

2920.51 

-27.76 

90.57 

286.76 

78.44 

7 1 10 

2320.5 

'29.07 

100.00 

22  6 55 

4587.22 

20.37 

190.14 

272.55 

67.64 

23  23  22 

3987.2 

17.16 

110,00 

7 40  15 

2645,92 

-32.56 

70.82 

287.87 

78.96 

8 24  21 

2045.9 

-33.74 

110.00 

22  55  38 

4434.57 

24.87 

176.46 

270.46 

€5.75 

24  9 33 

3834.6 

21,38 

differential  ccrrecticns 


MID-COURSE  execution  ACCURACY 


2 LONG 
103.12 
200.79 
82.01 
182.81 
6I  .79 
169.05 

ORBIT  determination  ACCURACY 


TDE 

-.6521 

TRA-1 .6962 

TC3 

-.1250  BAU 

.2688 

set 

912.8 

SGR  454.3  SG3 

56.0 

ST 

382.9  SR 

419.8 

SS 

364.8 

ROE 

-.9140 

RRA  . 3607 

RC3 

-.0239  FAU 

.01363 

RRT 

.0128 

RRF  -.0151  RTF 

-.6775 

CRT 

.6937  CRS 

.7945 

CST 

.9870 

FOE 

,3727 

FRA  .6993 

FC3 

-.0747  BSP 

2507 

see 

1019.7 

R23  '.0036  R13 

-.6775 

LSA 

632,0  MSA 

237.1 

SSA 

14.1 

BOE 

1.1227 

6RA  1.7341 

BC3 

,1273  FSP 

-79 

SGI 

912.9 

SG2  454.3  tha 

.4B 

Eli 

523.3  El2 

221.2 

alf 

48.78 

LAUNCH 

DATE  OEC  22  1968 

flight  time  76.00 

arrival 

CATE 

MAR 

8 1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  107.51  LAP  3.21  LOP  147.35 

RC  60.278  Ct  6.31  CP  1.27 

Planetocentric  conic 
C3  143.507  VHL  11.979  OLA  16.59  RAL 


distance  158.290 

VL  20.498  gal  15.32  ATU  86.18  MCA  57.19  SNA  95,92 

VP  32.946  GAP  -34.78  ATP  87.93  TAL  168.17  TAP  225.36 

7AL  62.56  TAP  23.51  ETS  183.18  7AE  145.25  ETE  193.21 


ECC  .57894  INC  3.8184  VI  30.275 
RCA  40.39  APO  151.45  V2  35.250 
7AC  85.29  ETC  166.09  CLP  23.48 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

4 38  42 

3220.52 

-25.81 

90.00 

21  4 31 

4777.39 

17.52 

100.00 

6 9 25 

2927.96 

-27.66 

100.00 

22  16  29 

4545.18 

19.26 

110.00 

7 38  24 

2649.57 

-32.51 

110.00 

23  4 0 

4396.34 

23.78 

differential 

CCRRECTJONS 

23.50  RAO  6570. 6 
INJ  LONG 
112.18 
2C75.36 

91.10 
187.51 

71.10 
174.03 


VEL  16.274  PTH 
INJ  RT  ASC  IN. 
286.11 
272.93 
286.55 
272.15 
287.69 
269.96 


TOE  - .6511  TRA-1.6967  TC3  -.1303  6AU  .2550  SOT  954.7  SCR 

ROE  '.8787  RRA  .3390  RC3  -.0264  FAU  .01390  RRT  .0169  RRT 

FOE  .3871  FRA  .7233  FC3  -.0838  BSP  2690  SOB  1058.6  R23 

0OE  1.0937  BRA  1.7303  BC3  .1329  FSP  -87  SGI  954.7  SC2 


457.4 


2.85 

VHP  20. 

.566 

OPA  -5.57 

RAP 

352.44 

ECC 

3.3618 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

77.92 

5 32 

22 

2620.5 

•27.21 

103.79 

67.39 

22  24 

8 

4177.4 

14.30 

1 98 . 1 € 

78.18 

6 58 

13 

2328.0 

■ 29. DI 

82.55 

66.69 

23  32 

14 

3945.2 

15.94 

180.29 

78.81 

8 22 

33 

2049.6 

'33.71 

62.07 

64.68 

24  17 

16 

3796.3 

20.17 

166.74 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

\ SG3 

39.1 

ST  402.0 

SR 

423.3 

SS 

381 .5 

i RTF  -< 

.6956 

CRT  .6934 

CRS 

.7960 

CST 

.9867 

‘ R13 

.6956 

LSA  653.6 

MSA 

242.4 

SSA 

14,3 

1 THA 

.60 

ELI  537.3 

El2 

228.2 

alf 

47,13 

686 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  > 


LAUNCH  CATE  DEC  Z2  1968  FLIGHT  TIME  78.00  ARRIVAL  CATC  MAR  10  196i? 

heliocentric  conic  distance  16A.527 

RL  U7J6  LAL  .00  LOL  90.22  VL  ?I  .040  CAL  14.64  A/L  86.24  HCA  60.44  SNA  97.51  ECC  .55366  INC  3.7557  VI  30.275 

RP  107.52  LAP  3.27  LOP  150.60  VP  33.282  CAP  -33.16  A7P  88.15  TAL  167.48  TAP  227.91  RCA  43.52  APC  151.50  V2  35.246 

RC  58.412  CL  6.71  CP  1.3)  7AL  61.65  ZAP  22.04  ETS  183.62  7AE  146.24  ETC  194.04  ZAC  86.99  ETC  166.19  ClP  22.00 

PLANETOCENTRIC  conic 

C3  130.421  VHL  11.420  OLA  17.30  RAL  24 ,26  RAO  6570.4  VEL  15.867  PTH  2.81  VHP  19.724  OPA  -4.82  RAP  354  .05  ECC  3.1464 

LNCH  AZMTH  LNCH  TIPC  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

90.00  4 34  4 5 3229.18  -25.68  112.78  285.76  77.64  5 28  34  2629.2  -27,13  104. 4 j 

90.00  21  14  30  4732.72  16.33  202.62  272.50  66.54  22  33  23  4132.7  13.02  195.51 

100.00  665  2934.63  -27.56  91.57  286.22  77,95  6 55  0 2334.6  -28.95  83,04 

100.00  22  25  51  4502.49  18.09  184.88  271.69  65.79  23  40  53  3902.5  14.67  177.76 

110.00  7 36  1 9 2652.34  - 32.48  71.30  287.39  78.69  8 20  31  2052.3  - 33.69  62. Z8 

110.00  23  12  7 4357.56  22.62  171.61  269.41  63.67  24  24  44  3757.6  18.90  164,45 

DIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6507  TRA-1.6964  TC3  -.1351  BAU  .2409  SOT  996.2  SCR  459.8  SC3  42.5  ST  422.1  SR  426.3  SS  398.3 

ROE  -.8437  RRA  .3175  RC3  - .0291  FAU  .01420  RRT  .0217  RRT  -.0244  RTF  -,7l30  CRT  .6938  CRS  .7977  CST  .9864 

FOE  .4021  FRA  .7477  FC3  -.0942  BSP  2871  SCO  1099.0  R23  -.0048  R13  -.7131  lSA  676.2  MSA  247.1  SSA  14.5 

BOe  1.0655  BRA  1.7259  6C3  .1382  FSP  -97  SCI  998.3  SC2  459.7  THA  .73  ELI  552.1  EL2  234  .7  AlF  45.40 

LAUNCH  DATE  DEC  22  1968  FlICHT  TIME  80.00  ARRIVAL  DATE  MAR  12  1969 

HELIOCENTRIC  CONIC  DISTANCE  170.834 

RL  147.16  LAL  .00  LOL  90.22  VL  21,547  CAL  13.98  AZt  86.30  HCA  63.68  SHA  99.08  ECC  .52921  INC  3.6969  VI  30.275 

RP  107.53  LAP  3.31  LOP  153.85  VP  33.599  CAP  -31.61  AZP  88.36  TAL  166.82  TAP  230.50  RCA  46.65  APO  151.52  V2  35.241 

RC  56.605  CL  7.11  CP  1.37  ZAt  60.81  ZAP  20.58  CIS  184.12  ZAE  147.38  ETE  194.96  ZAC  88.70  ETC  166.27  CLP  20.53 

PLANETOCENTRIC  CONIC 

C3  118.578  VHL  10.889  OLA  18.00  RAL  24.95  RAO  6570.2  VEL  15.489  PTH  2.76  VHP  18.911  DPA  -4.05  RAP  355.66  ECC  2.9515 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A.7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 30  30 

3237.20 

-25.56 

113.34 

285.29 

77,39 

5 24  27 

2637.2 

-27.05 

104.99 

90.00 

21  24  19 

4687.29 

15.08 

199.87 

272.03 

65.74 

22  42  27 

4087.3 

11.68 

192.84 

100.00 

6 2 29 

2940.59 

-27,48 

91.99 

285.76 

77.74 

6 51  29 

2340.6 

-28.89 

83.47 

100.00 

22  35  1 

4459.14 

16.86 

182.25 

271.18 

64.94 

23  49  21 

3859.1 

13.34 

175.22 

110.00 

7 34  0 

2654 .25 

-32.45 

7J.45 

286.96 

78.61 

8 18  14 

2054.2 

-33.68 

62.43 

110.00 

23  20  0 

4318.24 

21.42 

169.19 

268.81 

62.70 

24  31  56 

3718.2 

17.59 

162.16 

OIFFERENTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6535 

TRA-1 .6978 

TC3 

-.1401 

BAU 

.2278 

SCT 

1045.8 

SCR 

461  .5 

SC3 

46.1 

ST 

444.7 

SR 

428.5 

SS 

AJ6.2 

ROE 

-.8091 

RRA 

.2964 

RC3 

-.0320 

FAU 

.01452 

RRT 

.0282 

RRF 

-.0303 

RTF 

-.7293 

CRT 

.6955 

CRS 

.7998 

CST 

*9863 

FOE 

.4181 

FRA 

.7730 

FC3 

-.1060 

BSP 

2995 

see 

1143.1 

R23 

-.0048 

R13 

-.7294 

LSA 

700.9 

MSA 

251 .3 

SSA 

14.7 

BOE 

1.0400 

BRA  1.7235 

BC3 

.1437 

FSP 

-106 

SCI 

1045.9 

SC2 

461  .3 

THA 

.88 

ELI 

568.7 

EL2 

240.8 

ALF 

43.48 

LAUNCH 

DATE 

DEC  22  1968 

FLIGHT 

TIME 

82.00 

ARRIVAL 

CATE 

MAR 

14  1969 

HELIOCENTRIC  CONIC  DISTANCE  177,206 

RL  147,16  LAL  .00  LOL  90.22  VL  22.020  CAL  13.35  AZL  86.36  HCA  66.92  SMA  100.63  ECC  .50562  INC  3.6413  VI  30.275 

RP  107.55  LAP  3.35  LOP  157.10  VP  33.899  CAP  -30.14  AZP  88.57  TAL  166.18  TAP  233.11  RCA  49.75  APO  151.51  V2  35.235 

RC  54.864  CL  7.53  CP  1,42  7AL  60.03  ZAP  19.13  ETS  184.68  ZAE  148.65  ETE  195.98  ZAC  90.42  ETC  166.34  ClP  19.08 

PLANETOCENTRIC  CONIC 

C3  107.853  VHL  10.305  OLA  18.68  RAL  25.59  RAO  6570.1  VEL  15.139  PTH  2.72  VHP  18.126  OPA  -3,28  RAP  357.27  ECC  2.7750 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  iNJ  2 LAT  INJ  2 LONG 

90.00  4 25  55  3244.68  -25.45  113.86  284.69  77.15  5 20  0 2644,7  -26.97  105.52 

90.00  21  33  59  4641.09  13.77  197.11  271.50  65.01  22  51  20  4041.1  10.28  190.16 

100.00  5 58  35  2945.87  -27.40  92.37  285.18  77.56  6 47  4J  2345.9  -28.84  83.86 

100.00  2244  0 4415.13  15.57  179.62  270,61  64.16  235736  3815.1  11.97  172.68 

110.00  7 31  26  2655.35  -32.43  7). 53  286.41  78.56  8 15  41  2055.4  -33.67  62.51 

110.00  23  27  38  4278.42  20.15  166.79  268.16  61.79  24  38  57  3678.4  16.23  159.87 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6540  TRA-1  .6953  TC3  -.1435  BAU  .2130  SCT  1092.6  SCR  462.4  SC3  50.0  ST  466.9  SR  430.2  SS  434  .6 

ROE  -.7749  RRA  .2757  RC3  - .0350  FAU  .01490  RRT  .0344  RRF  -.0366  RTF  -.7453  CRT  .6970  CRS  .8022  CST  .9861 

FOE  .4346  FRA  .7966  FC3  -.1196  BSP  3191  SC6  1186.4  R23  -.0054  R13  -.7453  LSA  725.8  MSA  254.9  SSA  14.9 

BOE  1,0140  BRA  1.7175  6C3  .1477  FSP  -117  SCI  1092.8  SC2  462*1  THA  1.01  ELI  585.2  ElZ  246.1  ALF  4J  .65 

LAUNCH  DATE  DEC  22  1968  FLIGHT  TIME  84,00  ARRIVAL  CATE  MAR  16  1969 

HELIOCENTRIC  CONIC  DISTANCE  183.638 

RL  147,16  LAL  .00  LOL  90.22  VL  22.462  CAL  12.73  AZL  86.41  HCA  70.17  SMA  102.15  ECC  .48293  INC  3.5883  VI  30.275 

RP  107.57  LAP  3.38  LOP  160.35  VP  34,181  CAP  -28.73  AZP  88.78  TAl  165.58  TAP  235.75  RCA  52.82  APO  151.49  V2  35.229 

RC  53.197  CL  7.96  CP  1.49  ZAL  59.31  ZAP  17.69  ETS  185.34  ZAE  150.06  ETE  197.12  ZAC  92. J5  ETC  166.38  CLP  17.63 

PLANETOCENTRIC  CONIC 

C3  98.137  VHL  9.906  OLA  19.35  RAL  26.17  RAO  6569.9  VEL  14.815  PTH  2.68  VHP  17.368  OPA  -2.49  RAP  358.89  ECC  2.6151 

LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  4 21  0 3251.70  -25.34  114.35  283.97  76.93  5 15  12  2651.7  -26.89  106.02 

90.00  21  43  30  4594.13  12.40  194.34  270.92  64,34  23  0 4 5994. J 8.84  187.46 

100.00  5 54  23  2950.58  -27.33  92.70  284.48  77.40  6 43  33  2350.6  -28.79  84.20 

100.00  22  52  49  4370.48  14.23  176.96  270.00  63.43  24  5 39  3770.5  10.55  170.12 

110.00  7 28  38  2655.71  -32.43  71.56  285.73  70.55  8 12  53  2055.7  -33.67  62-54 

110.00  23  35  3 4238.11  18.84  164. 4|  267,46  60.94  24  45  41  3638.1  14.82  157.60 

differential  CORRECTIONS  MID-COURSE  E«CUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6553  TRA-1.6918  TC3  -.1461  BAU  .1961  SCT  1141. 4 SCR  462-6  SC3  54.3  ST  490.4  SR  431  .2  55  453.9 

ROE  -.7411  RRA  .2555  RC3  -.0361  FAU  .01531  RRT  .0415  RRT  -.0438  RTF  -.7605  CRT  .6992  CRS  .8048  CST  .9860 

FOE  .4522  FRA  .8249  FC3  -.1351  BSP  3383  SC6  1231.6  R23  -.0061  R13  -.7606  LSA  752.2  MSA  257,8  SSA  15.0 

BOE  .9893  BRA  1.7)09  BC3  .1510  FSP  -129  SCI  1141.6  SC2  462-1  THA  1.15  ELI  603.0  El2  250.7  AlF  39.77 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69' 


LAUNCH  CAT£  C£C  1965 


Flight  timc  ae.oo 


ARRIVAL  CATE  MAR  \&  1969 


hcliocentric  conic 


DISTANCE  190. 1?5 


Rl  147.16 

LAL 

.00 

LOL  90.22 

VL  22.675 

CAL  12.14 

ATl  56.46 

HCA 

73.41 

SMA 

103.65 

ECC  .46114 

INC 

3.5375 

Vl 

30.275 

RP  107.59 

LAP 

3.39 

LOP  163.60 

VP  34.447 

GAP  -27.35 

ATP  55,99 

TAL 

165.01 

TAP 

235.42 

RCA  55.65 

APO 

151  .44 

V2 

35.222 

RC  51.611 

Gl 

6.40 

GP  1.55 

TAl  56.66 

TAP  16,26 

ETS  156.12 

TAE 

151  .62 

ETE 

195.42 

TAC  93.55 

ETC 

166.41 

CLP 

16.19 

Planetocentric  ccwic 

C3  69.333 

VHL 

9.452 

CLA  20.01 

RAl  26.66 

RAO  6569.7 

VEL  14.515 

PTH 

2.63 

VHP 

16.636 

OPA  -1.69 

RAP 

.51 

ECC 

2.4702 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

iNJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

15  43 

3256.36 

-25.24 

114.51 

283.14 

76.72 

5 

10  1 

2655.4 

- 

26.52 

106,49 

90.00 

21 

52  54 

4546.39 

10.95 

191.56 

270.29 

63.73 

23 

5 40 

3946.4 

7.36 

154,75 

100.00 

5 

49  52 

2954.77 

-27.27 

92.99 

263.66 

77.25 

6 

39  7 

2354.6 

25.75 

54.51 

100.00 

23 

1 26 

4325 ;22 

12.53 

174.34 

269,55 

6;?.  77 

24 

13  31 

3725.2 

9.05 

167.56 

no. 00 

7 

25  34 

2655,36 

-32.43 

7l  .53 

264.94 

75.56 

6 

9 49 

2055.4 

33.67 

62.52 

no. 00 

23 

42  14 

4197.36 

17.47 

162.04 

266.72 

60.14 

24 

52  n 

3597.4 

13.37 

155.33 

OirFERCNTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACr 


0R8IT  OE TERMINATION  ACCURACV 


TOE 

-.6569 

TRA-1.6566 

TC3 

-.1474  BAU 

.1526 

SCT 

119J.T 

SCR  462.0  SC3 

59.0 

ST 

515.0 

SR 

431  .6 

SS 

4 73.9 

ROE 

-.7050 

RRA 

.2357 

RC3 

-.0413  FAU 

.01575 

RRT 

,0495  RRT  -.0519  RTF 

-.7750 

CRT 

.7020 

CRS 

.5075 

CST 

.9659 

FOE 

.4705 

FRA 

.5520 

FC3 

-.1529  BSP 

3555 

see 

1275.1 

R23  -.0067  Rl 3 

-.7751 

LSA 

779.9 

MSA 

260. D 

SSA 

15,1 

BOE 

.9656 

BRA  J.7D30 

BC3 

.1530  FSP 

-143 

SC] 

1191.9 

SC2  461.3  THA 

1.29 

ELI 

621 .5 

El2 

254.5 

alf 

37.90 

LAUNCH  GATE  DEC  1965 


rtiCHT  time  BB.OO 


arrival  DATE  MAR  ^Q  1969 


HELIOCENTRIC  CONIC 


RL 

147.16 

LAL 

.00 

LOL 

RP 

107.61 

LAP 

3.39 

LOP 

RC 

50.116 

CL 

6.54 

CP 

Planetocentric  conic 

C3 

61.356 

VHL 

9.020 

OLA 

DISTANCE  196.657 

90,2?  VL  23,^61  CAL  11.57  AZL  56.51  HCA  76.65  SMA  105.11  ECC 

66.54  VR  34,697  CAP  '26,09  ATP  59-19  TAl  164.47  TAP  241.12  RCA 

1.63  7AL  55.05  TAP  14.55  ETS  157.04  TAE  153.33  ETE  199.92  TAC 

20.65  RAl  27.14  RAO  6569.6  VEl  14.237  PTH  2.59  WP  15.925  OPA 


,44026  INC  3.4554  VI  30.275 
55.53  APO  151.55  V2  35.215 
95.61  ETC  166.42  CLP  14.76 

-.55  RAP  2.12  ECC  2.3359 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 

10  4 

3264.77 

-25.14 

115.25 

282.19 

76.52 

5 4 

29 

2664.5 

- 

26.75 

106.95 

90.00 

22 

2 10 

4497.92 

9.50 

155.76 

269.61 

63.20 

23  17 

5 

3597.9 

5.53 

162.00 

100,00 

5 

45  2 

2955.54 

-27. 2J 

93.26 

282.73 

77.13 

6 34 

21 

2355.5 

- 

25.71 

64 .75 

100.00 

23 

9 53 

4279.55 

11.39 

171.70 

268.62 

62.16 

24  21 

12 

3679.4 

7.55 

164 .99 

110.00 

7 

22  15 

2654.42 

-32.45 

71,46 

284.03 

75,60 

5 6 

29 

2054.4 

- 

33.65 

62.44 

110.00 

23 

49  10 

4156.27 

16.07 

159.65 

263.93 

59-41 

24  55 

26 

3556.3 

11.59 

153.07 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6615 

TRA* 

-1.6526 

TC3  -.1455  BAU  .1657 

SCT 

1246.3  SCff 

460.6  SC3 

64.2 

ST 

542.4 

SR 

431  .4 

SS 

495.3 

ROE  -.6755 

RRA 

.?163  RCS  -.0446  FAU  .01628 

RRT 

.0596  (WF 

-.0613  RTF 

.7554 

CRT  .7065 

CRS 

.6112 

CST 

.9660 

FOE  .4911 

FRA 

.8805  FC3  -.1732  BSP  3728 

see 

1328.7  R23 

-.0069  R13 

.7555 

LSA 

^ 510.6 

MSA 

261  .3 

SSA 

15.3 

BOE  .9456 

BRA 

1.6965 

BC3  .1551 

FSP  -156 

SCI 

1246.6  SC2 

459.7  THA 

1 .46 

ELI 

643.5 

El2 

257.3 

alf 

35.94 

LAUNCH  DATE  DEC  22  1965 


FlICHT  time  90.00 


arrival  CATE  MAR  22  1969 


HELIOCENTRIC  CONIC 
Rl  147.16  LAL  .00  LOL  90.22 

RP  107.64  LAP  3.39  LOP  170.09 

RC  45.721  CL  9.30  CP  l-7l 

planetocentric  conic 
C3  74.127  VHL  6.610  OLA  21.25 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 
90.00 

too. 00 
100.00 
MO. DO 

no. 00 

DIFFERENTIAL  CORRECTIONS 


4 4 1 3271 .05 

22  11  20  4445.72 

5 39  52  2961.95 

23  18  10  4233.02 

7 15  40  2652-59 

23  55  51  4114.57 


VL  23.620 
VP  34.951 
7AL  57.56 

RAL  27.53 
INJ  LAT 
-25.04 
7.95 
-27.16 
9.91 
-32.47 
14.62 


DISTANCE  203.233 

GAL  11.01  ATl  56.56  HCA  79.59  SMA  106.53  ECC 
CAP  -24.55  ATP  59.40  TAl  163.95  TAP  243.66  RCA 
TAP  13.43  ETS  156.17  TAE  155.19  ETE  201.66  TAC 


4 VEL  13.981  PTH  2.55  VHP  15.244 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
76-33 


RAO  6569. 

INJ  LONG 
115.65 
155.95 
93.50 
169.06 
71.35 
157.35 

MID-COURSE  EXECUTION  ACCURACV 


,42030  INC  3.4406  VI  30.275 
61  .75  APO  151 .30  V2  55.207 
97.34  ETC  166.41  CLP  13.33 


251.13 

2S6.B9 

251.69 

267.56 

253.01 

265.10 


4 56  32 
62.74  23  25  28 


77.01 


6 29  14 


61.65  24  26  45 


75.67 


5 2 55 


55.75  25  4 26 


DPA  -.05  RAP  3.74  ECC  2.2199 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
267J.0  -26.65  107.39 

3545.7  4.26  179.24 

2362.0  -25.65  65.03 

3633.0  6.04  162.41 

2052.9  -33.69  62.32 

3514.9  10.37  150.62 

OR0IT  DETERMINATION  ACCURACY 


TOE 

-.6647 

TRA-1 .6747 

TC3 

-.1470 

BAU 

.1532 

SCT 

1300.1  SCR 

455.5 

SC3 

69.5 

ST 

569.6 

SR 

430.5 

SS 

517.5 

ROE 

-.6437 

RRA 

.1975 

RC3 

-.0450 

FAU 

.01655 

RRT 

.0699  RRF 

-.0716  RTF 

-.5014 

CRT 

.7109  CRS 

.5149 

CST 

.9561 

FOE 

.5125 

FRA 

.9094 

FC3 

-.1967 

BSP 

3932 

see 

1375.6  R23 

-.0077 

R13 

-.5015 

LSA 

541  .9 

MSA 

261  .9 

SSA 

15.4 

BOE 

.9253 

BRA  1.6563 

8C3 

.1546 

FSP 

-172 

SCI 

1300.5  SC2 

457.2 

THA 

1 .61 

ELI 

665.3 

EL2 

259-2 

Alf 

34.12 

LAUNCH  DATE  DEC  22  1966 

heliocentric  conic 
RL  147,16  LAL  .00  LOL  90.22 

RP  107.66  LAP  3.37  LOP  173.33 

RC  47.437  Cl  9-77  CP  1.60 

Planetocentric  conic 


VL  23.956 
VP  35.150 
TAL  57.11 


flight  time  92,00 
DISTANCE  209.645 

CAL  10.46  ATL  66,61  HCA  63.13  SMA  107.91 
CAP  -23.66  ATP  69.59  TAL  163.52  TAP  246.64 
TAP  12.03  ETS  169.56  TAE  157.16  ETE  203.75 


ARRIVAL  CATE  MAR  24  1969 


ECC  .40124  INC  3.3936  Vl  30.275 
RCA  64.61  APO  151.21  V2  35.196 
TAC  99.06  ETC  166.36  ClP  11.90 


C3  67.576 

VHL  5.220 

OLA  21 .69 

RAL  27.56 

RAO  6569.3 

VEL  13.745 

PTH  2.51 

VHP  14.553 

CPA  .77 

RAP  5.34 

ECC  2.1121 

LNCH  ATMTH 

LNCH  time 

L-I  TI>C 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  ATMTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 57  34 

3277.30 

-24.94 

116.11 

279.97 

76.13 

4 52  11 

2677.3 

-26.60 

107.54 

90.00 

22  20  24 

4396.52 

6.41 

153.12 

265.13 

62.36 

23  33  43 

3795.5 

2.66 

1 76.44 

100.00 

5 34  22 

2965.16 

-27.11 

93.73 

250.55 

76.90 

6 23  47 

2365.2 

-25.64 

55.26 

100.00 

23  26  17 

4156.20 

5.35 

166.42 

267.06 

61.20 

24  36  3 

3556.2 

4.47 

159.52 

110.00 

7 14  50 

2650.57 

-32.49 

7l  .19 

251.59 

75.75 

7 59  0 

2050.9 

-33.70 

62.17 

no. 00 

0 6 14 

4073.26 

13.14 

155.04 

264.23 

55.15 

1 14  7 

3473.3 

5.53 

145.55 

oiffercntial  corrections 
TOC  -.6679  TRA-1.6648  TC3  -.1433  BAU  -1375 

ROE  -.6127  RRA  .1793  RC3  -.0513  FAU  .01746 

FOE  .5355  fra  .9395  FC3  -.2240  BSP  4146 

BOE  .9064  BRA  3 .6745  BC3  .1522  FSP  -190 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1355.1  SCR  455.7  9C3  76.0 

RRT  .0614  RRf  -.0812  RTF  -.5136 
see  1429.6  R23  -.0066  R13  -.6140 
SCI  1355.6  SC2  453,9  THA  J .77 


ORBIT  determination  ACCURACY 


ST 

597.9 

SR 

429.0 

SS 

540.5 

CRT 

.7161 

CRS 

.5190 

CST 

.9562 

LSA 

574.5 

MSA 

261  .5 

SSA 

15.6 

655.4 

El2 

260.1 

alf 

32.36 

666 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  CATE  DEC  ZZ  1968 


Flight  time  94.00 


arrival  cate  mar  26  1969 


HELIOCENTRIC  CONIC 


RL 

147, 

.16 

LAL 

.00 

LOL 

90.22 

VL 

24 .268 

gal 

RP 

107. 

.69 

LAP 

3 

.34 

LOP 

176.57 

VP 

35.354 

GAP 

RC 

46.274 

CL 

10 

.24 

GP 

1 .90 

7AL 

56.73 

TAP 

CI$TA^K:C  216.496 

9.97  A7L  86.65  HCA  86.36  SNA  109.25  6CC  .38308  INC  3.3477  VI  30.275 

22.51  89.79  TAl  163.10  TAP  249.46  RCA  67.40  APO  151.10  V2  35.189 

FTS  IQI.37  7AE  159.50  ETE  206.29  7AC  100.78  ETC  166.33  ClP  10.46 


planetocentric  conic 
C3  61.642  VHL  7.851  CLA 


22.49  RAL 


LNCH  ATMTH 

LNCH  ' 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 50 

40 

3283.67 

-24.83 

116.55 

.90.00 

22  29 

23 

4348.27 

4.81 

180.27 

100.00 

5 28 

31 

2968.18 

-27.06 

93.94 

100.00 

23  34 

13 

4138.99 

6.82 

163.79 

JlO.OO 

7 10 

44 

2648,40 

-32.53 

71.01 

110.00 

0 12 

26 

4031 .54 

11.63 

152.75 

28.12  RAO  6569.1  VEL  13.528  PTN  2.47  VHP  13.944 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


DIFFERENTIAL  CORRECTIONS 


TOE 

-.6721 

TRA-1 

.6538 

TC3 

-.1377 

BAU 

.1220 

ROE 

- . 5826 

RRA 

.1615 

RC3 

-.0545 

FAU  .01819 

FDE 

.5603 

FRA 

.9711 

FC3 

-.2554 

BSP 

4356 

BOE 

.8895 

BRA  1 

.6617 

6C3 

.1481 

FSP 

-210 

LAUNCH  DATE  DEC  22  1968 


HELIOCENTRIC  CONIC 


RL 

147.16  LAL 

.00 

LOL 

90.22 

VL 

24.560 

CAL  .9.48 

RP 

107.72  LAP 

3.30 

LOP 

179.81 

VP 

35.546 

GAP  -21.41 

RC 

45.244  OL 

10.72 

CP 

2.01 

TAL 

56.41 

TAP  9.24 

PLANETOCENTRIC  CONIC 

C3 

56.267  VHL 

7.501 

OLA 

23.08 

RAL 

28.32  RAO  6569.0 

278.71  75.94  4 45  24 

267.32  62.06  23  4j  5l 

279.31  76.80  6 I7  59 

266.22  60.83  24  43  12 

280.67  78.86  7 54  52 

263.32  57.63  1 19  37 

MIO-COUR9E  execution  ACCURACY 

SOT  1412.0  SCR  452.1  SC3  82.7 
RRT  .0946  RRT  -.0963  RTF  -.8255 
see  1482.6  R23  -.0094  R13  -.8257 
SCI  1412.7  SC2  449.8  THA  1.93 

flight  time  96.00 

distance  223.172 

86.70  HCA  89.59  SHA  110.55 
89.98  TAl  162.72  TAP  252.32 


OPA  1 .61  RAP 
PO  CST  TIM  INJ 
2683.7 

3748.3 
2368.2 
3539.0 

2048.4 

3431 .5 


6.94  ECC  2.0145 
2 LAT  INJ  2 long 
108.29 


26.52 
1 .03 
28.61 
2.88 
33.72 
7,27 


173,67 
85.48 
157.21 
61  .98 
146.36 


ORBIT  determination  ACCURACT 


LNCH  ATMTH 

LNCH  TI^C 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

3 43  21 

3290.27 

-24.72 

117.00 

90.00 

22  38  18 

4297.12 

3.17 

177,40 

100.00 

5 22  20 

2971 .12 

-27.02 

94.15 

100.00 

23  42  0 

4091 .50 

5.24 

161.15 

110.00 

7 6 24 

2645.55 

-32.56 

70.80 

110.00 

0 18  22 

3989.83 

10.10 

150.49 

JNJ  RT  ASC 

277.35 
266.47 
277.98 
265.33 

279.35 
262.37 


PTH  2.44  VHP  13.327 
INJ  A2MTH  INJ  TIME 


75.74 
61 .85 
76.70 
60.53 
78.98 
57.17 


4 58  II 

23  49  55 

6 11  51 

24  50  12 

7 50  29 
1 24  52 


DIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


TDE 

-.6766 

TRA- 

■1  .6410 

TC3 

-.1293 

BAU 

.1065 

ROE 

-.5534 

RRA 

.1443 

RC3 

-.0576 

FAU 

.01897 

FOE 

.5873 

FRA 

1.0042 

FC3 

-.2918 

BSP 

4569 

80E 

.8741 

BRA 

1 .6473 

0C3 

.1415 

FSP 

-231 

2.10 


LALWCH  DATE  DEC  22  1968 


HELIOCENTRIC  CONIC 


RL  14  7.16 

LAL 

.00 

RP  107.75 

LAP 

3.25 

RC  44.357 

GL 

11  .20 

Planetocentric  conic 

C3  51.399 

VHL 

7.169 

LNCH  ATMTH 

LNCH  TIME 

90.00 

3 

35  34 

90.00 

22 

47  10 

100.00 

5 

15  49 

100.00 

23 

49  37 

110.00 

7 

1 50 

110.00 

0 

24  1 

90.22  VL 
183.05  VP 
2.13  7AL 

23.64  RAL 


24.832  CAL 
35.724  CAP 
56.16  7AP 


SCT  1470.0  SCR  447.8  SC3  90.1 
RRT  .1094  RRF  -.1112  RTF  -.8366 
see  1536.7  R23  -.0105  R13  -.8368 
SCI  1470.9  SC2  444.8  THA 

flight  TIME  98.00 

DISTANCE  229.872 
9.01  A7L  86.74  HCA  92.8 


L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

3297.24 

-24.61 

117.48 

275.91 

4245.41 

1 .50 

174.51 

265.59 

2974  .04 

-26.97 

94.55 

276.56 

4043.84 

3.64 

158.52 

264.41 

2642.36 

-32.61 

70.56 

277.95 

3948 .28 

8.55 

148.26 

261.39 

differential  CORRECTIONS 


TOE 

-.6814 

TRA- 

•1 .6262 

TC3 

-.1177 

6AU 

.0909 

ROE 

-.5252 

RRA 

.1276 

RC3 

-.0603 

FAU 

.01984 

FOE 

.6164 

FRA 

1 .0390 

FC3 

-.3342 

BSP 

4795 

BOE 

.8603 

BRA 

1 .6312 

6C3 

.1323 

FSP 

-255 

launch  cate  dec  22  1968 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  107.79  LAP  3.19  LOP  186-28 

RC  43.625  CL  11.69  OP  2.27 

PLANETOCENTRIC  CONIC 


28.45  RAD  6568.9  VEL  13.144  PTH  2.40  VHP  12.731 

INJ  A7MTH  INJ  TIME 
75.53  4 30  31 

61.72  23  57  56 

76.60  65  23 

60.31  24  57  1 

79.12  7 45  52 

56.78  I 29  49 


SCT  1529.0  SCR  442.8  SC3  98.3 
RRT  .1259  RRF  -.1279  RTF  -.8471 
see  1591-8  R23  -.0117  Rl3  -.8473 
SCI  1530.1  SC2  439.0  THA  2.28 

flight  time  100.00 

DISTANCE  236.592 

GAL  8.55  A7L  86.79  HCA  96.06  SMA  113.00 

CAP  -19.33  ATP  90.34  TAL  162.10  TAP  258.16 

TAP  6.53  ETS  201 .75  7AE  166.17  ETE  219.15 


VL  25.085 
VP  35.890 
TAL  55.97 


C3  46.994 

VHL  6.855 

OLA  24 . 1 9 

RAL  28.53 

RAO  6568.1 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 27  20 

3304.68 

-24.48 

117.98 

90.00 

22  56  0 

4193.22 

-.18 

171.60 

100.00 

5 8 58 

2976.99 

-26.93 

94.56 

100  .(XJ 

0 0 58 

3996.14 

2.02 

155.90 

110.00 

6 57  3 

2638 .86 

-32.65 

70.29 

110.00 

0 29  23 

3907.04 

7.01 

146.06 

INJ 


differential  CORRECTIONS 
TOE  -.6870  TRA-1.6100  TC3  -.1032  BAU  .0758 

ROE  -.4982  RRA  .1114  RC3  - .0627  FAU  .02081 

FOE  .6483  FRA  1.0759  FC3  -.3834  BSP  5012 

0OE  .8486  BRA  1.6139  6C3  .1207  FSP  -281 


INJ  RT  ASC 
274.38 
264.68 
275.06 
263.45 
276.48 
260.37 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1589.3  SCR  437.2  SC3  107.3 
RRT  .1448  RRF  -.1469  RTF  -.8569 
see  1648.3  R23  -.0130  R13  -.8571 
SGI  1590.7  SC2  432.3  THA  2.46 


2.37  VHP  12.155 
ATMTH  INJ  time 

4 22  25 
24 

5 
1 
7 
1 


ST 

627.8 

SR 

426.9 

ss 

565.5 

CRT 

.7222 

CRS 

.8236 

CST 

.9863 

LSA 

909.9 

MSA 

260.8 

5SA 

15.7 

til 

713.4 

tlZ 

259.9 

AUF 

50.65 

ARRIVAL 

CATE 

MAR 

28  t^69 

tee 

.36582 

INC 

3.3019 

VI 

30.275 

RCA 

70.11 

APO 

150.99 

V2 

35.179 

TAC 

102.48 

ETC 

166.25 

CLP 

9.03 

OPA 

2.45 

RAP 

8.53 

ECC 

1 .9260 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

2690.3 

- 

26.44 

108.75 

3697.1 

-.62 

170.77 

2371  .1 

- 

28.58 

85.69 

3491 .5 

1.27 

154.61 

2045.6 

- 

33.74 

6l  .76 

3389.8 

5,70 

144.15 

ORBIT  DETERMINATION  ACCURACY 

ST 

659.0 

SR 

424.3 

ss 

591  .6 

CRT 

.7290 

CRS 

.8286 

CST 

.9866 

LSA 

947.0 

MSA 

259.1 

5SA 

15.8 

ELI 

739.8 

EL2 

258.7 

alf 

29.02 

ARRIVAL 

DATE 

MAR 

30  1969 

ECC 

.34943 

INC 

3.2561 

VI 

30.275 

RCA 

72.73 

APO 

150.86 

V2 

35.169 

TAC 

104.18 

ETC 

166.14 

CLP 

7.58 

OPA 

3.31 

RAP 

10.11 

ECC 

I .8459 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2697.2 

- 

26.36 

109.24 

5645.4 

-2.29 

167.89 

2374  .0 

- 

28.55 

85.90 

3443.8 

-.34 

151 .99 

2042.4 

33.76 

61  .51 

3348.3 

4.12 

J4I .97 

ORBIT  determination  ACCURACY 

ST 

691.2 

SR 

421.1 

SS 

619.2 

CRT  .7366 

CRS 

.8339 

CST 

.9868 

L54 

1 986.1 

MSA 

256.5 

SSA 

15.9 

ELI 

767.7 

EL2 

256.4 

AlF 

27.49 

ARRIVAL  CATE 

APR 

1 1969 

ECC  .33390 

INC 

3.2102 

VI 

30.275 

RCA  75.27 

APO 

1 50 . 73 

V2 

35.158 

TAC  105.85 

ETC 

166.01 

CLP 

• 6.12 

OPA  4.16 

RAP 

11.67 

ECC 

1.7734 

75.30 
61 .68 
76.50 
60.17 
79.27 
56.46 


5 53 
58  35 
7 35 
41  2 

34  30 


PO  CST  TIM 
2704.7 
3593.2 

2377.0 

3396.1 
2038.9 
3307.0 


INJ  2 LAT 
-26.26 
-3.96 
-28 . 52 
-J  .96 
-33,79 
2.55 


INJ 


2 LCNC 
109.77 
164 .97 
86.12 
149.37 
61  .24 
139.81 


ORBIT  DETERMINATION  ACCURACY 

ST  725.0  SR 
CRT  .7451  CRS 
LSA  1027.6  MSA 
Eli  797.4  EL2 


417.5 

SS 

648.5 

.8398 

CST 

.9872 

253.2 

SSA 

16.0 

253.1 

alF 

26.04 
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LAUNCH  CATC  DEC  22  I96fJ  FlIOHT  TIME  102.00  ARRIVAL  DATf  APR  3 1969 

HClIOCCNTRIC  conic  distance  243.327 

Rl  147,16  UAL  .00  LOt  90.22  VL  25.320  CAL  6.12  A7L  66.64  HCA  99.26  SNA  114.15  ECC  .31921  INC  3.1637  VJ  50.275 

RP  107.62  LAP  3.12  LOP  169.52  VP  36.043  CAP  -16.35  A7P  90.51  TAL  161.65  TAP  261.14  RCA  77.71  APO  150.59  V2  35. M7 

RC  43.055  CL  12.16  CP  2.42  7AL  55.64  7AP  5.24  ETS  209.02  7AE  166.44  ETE  226.95  7AC  107,50  ETC  165.64  CLP  4,65 

planetocentric  conic 

C3  43.007  VHL  6.556  OlA  24.72  RAL  26.54  RAO  6f66.6  V£l  12.621  PtH  2.35  VHP  11.599  OPA  5.02  RAP  13.21  ECC  1.7076 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 16 

36 

3312.72 

-24.34 

116.53 

272.76 

75.06 

4 13  50 

2712.7 

-26.16 

110.33 

90.00 

23  4 

47 

4140.62 

-1.66 

166.67 

263.73 

61.74 

24  13  46 

3540.6 

-5.64 

162.01 

100.00 

5 1 

49 

2960.01 

-26.66 

94.77 

273.49 

76.40 

5 51  29 

2360.0 

-26.46 

66.33 

100.00 

0 8 

12 

3946 . 56 

.41 

153.26 

262.45 

60.11 

1 14  1 

3346.6 

-3.57 

146.76 

110,00 

6 52 

5 

2635,06 

-32.70 

70 .01 

274.93 

79.43 

7 36  0 

2035.1 

-33.61 

60.95 

110.00 

0 34 

26 

3666.26 

5.47 

i4S.9l 

259.31 

56.20 

1 36  53 

3266.3 

.99 

137.68 

OIFFERENTIal  0R8 IT  DETERMINATION  ACCURACV 


TOE 

-.6929 

TRA' 

1.5921  TC3 

-.0646  BAU 

.0612 

SGT 

1650.3  SCR  431.1 

SG3 

117.2 

ST 

759.9 

SR 

4J3.5 

SS 

679.7 

ROE 

-.4722 

f^A 

.0957  RC5 

-.0646  FAU 

.02169 

.1661  RRf  -.1666 

RTF 

-.6663 

CRT 

.7544 

CRS 

.6461 

CST 

.9876 

j 

FOE 

.6831 

FRA 

1.1150  FC3 

-.4406  BSP 

5235 

SG6 

1705.7  R23  -.0146 

R13 

-.6665 

LSA 

J071.5 

MSA 

249.1 

SSA 

16.0 

I 

60E 

.8585 

BRA 

1 .5950  6C3 

.1064  FSP 

-311 

SGI 

1652.0  SC2  424.7 

tha 

2.66 

ELI 

626.5 

EL2 

246.9 

ALF 

24,70 

1 

tALWCH  OATE  DEC  22  1966  FLIGHT  TIME  104.00  ARRIVAL  DATE  APR  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  250.073 


Rl  147,16 

LAL  .00 

La  90.22  VL  25.539 

CAL  7.71 

A2L  66.66 

MCA 

102.51 

SNA 

115.25 

ECC  .30533 

INC 

3.1164 

VJ 

30.275 

1 

RP  107.66 

LAP  3.04 

LOP  192.T5 

VP  36.166 

CAP  -17.41 

ATP  90.66 

TAL 

161.65 

TAP 

264.16 

RCA  60.06 

APO 

150.44 

V2 

35.135 

1 

RC  42.657 

CL  12.66 

CP  2.59 

2AL  55.76 

2AP  4.06 

ETS  220.97  2« 

170.49  ETE 

236.26 

TAC  109.12 

ETC 

165.65 

CLP 

3.16 

f 

Planetocentric  conic 

c 

C3  39.401 

VHL  €.277 

OLA  25.22  RAL  26.49  RAO  6566.5 

VEL  12.679 

PTH 

2.30 

VHP 

11.061 

OPA  5.69 

RAP 

14.73 

ECC 

1 .6464 

f 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

TNJ  lAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

! 

90.00 

3 9 26 

3321 .44 

-24.16 

119.12 

271.11 

74.60 

4 

4 49 

2721 .4 

- 

26.04 

110.95 

1 

90.00 

23  13  33 

4067.70 

-3.56 

165. 7> 

262.74 

61.69 

24 

21  41 

3467.7 

-7.31 

159.02 

e 

100.00 

4 54  25 

2963.07 

-26.63 

94.96 

271 .66 

76.30 

5 

44  6 

2363.1 

- 

26.45 

66.55 

- 

100.00 

0 15  13 

3901.30 

-1.19 

150.69 

261.42 

60.13 

1 

20  14 

3301.3 

-5.16 

144.15 

110.00 

6 46  56 

2630.93 

-32.75 

69.69 

273.32 

79.61 

7 

30  49 

2030.9 

- 

33.64 

60.63 

I 

110.00 

0 39  9 

3626.20 

3.95 

141.60 

256.22 

56.02 

1 

42  55 

3226.2 

-.54 

135.59 

1 

^ MID-COURSE  E«CUTION  ACCURACr  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6994 

TRA 

-1.5726 

TC3 

- .0621 

BAU 

.0476 

SCT 

1712.2 

SCR 

424.5 

SG3 

126.2 

ST 

796.3 

SR 

409.2 

SS 

712.6 

■ 

ROE 

-.4475 

RRA 

.0604 

RC3 

-.0657 

FAU 

.02309 

RRT 

.1905 

RRF 

-.1931 

RTF 

-.6750 

CRT 

.7647 

CRS 

.6529 

CST 

.9681 

1 

FOE 

.7231 

ERA 

1 .1569 

FC3 

-.5073 

BSP 

5453 

see 

1764,0 

R23 

-.0163 

R13 

-.6752 

LSA 

1117.9 

MSA 

244.3 

SSA 

16.1 

0OE 

.6303 

BRA 

1.5746 

BC3 

.0904 

FSP 

-343 

SCI 

1714.2 

SC2 

416.2 

THA 

2.67 

ELI 

661.5 

El2 

243.7 

alf 

23.44 

L4UNCH 

DATE 

DEC 

22  1 966 

Flight 

TIME 

106.00 

arrival 

CATE 

APR 

7 J969 

■ 

heliocentric  CONIC  DISTANCE  256.628 


Rl  U7.I6 

LAL 

.00 

La  90.22 

VL  25.742 

CAL  7.31 

ATL  66.93 

HCA 

105.73 

SNA 

116.31 

ECC  .29226 

INC 

3.0679 

VI 

30  . 2 7 5 

RP  107.89 

LAP 

2.95 

LOP  195.97 

VP  36.316 

CAP  -16.49 

ATP  90.63 

tal 

161.50 

TAP 

267.23 

RCA  82.31 

APO 

150,30 

V2 

35,123 

RC  42,436 

gl 

13.14 

CP  2.76 

TAL  55.76 

TAP  3.23 

ETS  241.09 

7AE 

172.07 

ETE 

254.60 

TAC  110.71 

ETC 

165.41 

CLP 

1 .65 

PLANETOCENTRiC  CONIC 

C3  36.140 

VHL 

6.012  OLA  25.69 

RAL  26.36 

RAO  6566.4 

VEL  12.550 

PTH 

2.27 

VHP 

10.543 

OPA  6.77 

RAP 

16.22 

ECC 

1.5948 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

2 

59  51 

3330.90 

-24.01 

119.77 

269.36 

74.53 

3 

55  22 

2730.9 

25.91 

111.61 

90.00 

23 

22  17 

4034.56 

-5.26 

162.73 

261 .73 

62.14 

24 

29  32 

3434.6 

-6.97 

155.99 

100.00 

4 

46  47 

?986.13 

-26.76 

95.20 

270.18 

76.19 

5 

36  34 

2366.1 

- 

26.41 

66.76 

100.00 

0 

21  58 

3654.56 

-2.77 

146.13 

260.35 

60.22 

1 

26  13 

3254.6 

-6.72 

141 .56 

no. 00 

6 

41  45 

2626.45 

-32.60 

69.36 

271 .66 

79.60 

7 

25  31 

2026.5 

- 

33.86 

60.28 

no. 00 

0 

4 3 30 

3767.03 

2.45 

139  m 

257.09 

55.69 

I 

46  37 

3167.0 

-2,04 

133.55 

differential  corrections  mid-course  EXECUTION  ACCURACV  ORelT  OETERMINATJON  ACCURACY 


TOE 

-.7053  TRA 

-1.5514  TC3 

-.0352 

BAU 

.0361 

SCT 

1775.7  SCR 

417.6 

SC3 

140.3 

ST 

633.2 

SR 

404.6 

SS 

74  7.6 

ROE 

-.4240  RR4 

.0655  RC3 

- .0659 

FAU 

.02442 

RRT 

.2176  RRT 

-.2210 

RTF 

-.6631 

CRT 

.7754 

CRS 

.6601 

CST 

.9686 

foe 

.7626  FRA 

1 .2016  FC3 

-.5651 

BSP 

5679 

see 

1822.2  R23 

-.0165 

R13 

-.6634 

LSA 

1166.1 

MSA 

236.9 

SSA 

16.2 

80E 

.8229  0RA 

1.5526  6C3 

.074  7 

FSP 

-36b 

SCI 

1776. J SG2 

407.0 

THA 

3.10 

ELI 

895.2 

El2 

237.6 

alf 

22.29 

LAUNCH 

CATE  DEC  22  1966 

r- 

s 

•HI 
, HI 

A 

ARRIVAL 

DATE 

APR 

9 1969 

HELIOCENTRIC  CCNIC  DISTANCE  263.567 

RL  147.16  LAL  .00  ua  90.22  VL  25.930  GAL  6.93  A7L  66.96  HCA  106.96  SMA  117.31  ECC  .27996  INC  3.0176  VI  30.275 

RP  107.93  LAP  2.65  LOP  i99.20  VP  36.441  GAP  -15.61  ATP  90.96  TAL  161.39  TAP  270.34  RCA  64.47  APO  150.15  V2  35.11  1 

RC  42.394  Cl  13.60  OP  2.99  7AL  55.63  TAP  3.00  ETS  269.65  7AE  172.61  ETE  276.71  7AC  112.26  ETC  165.15  CLP  .11 

PLANETOCENTRIC  CONIC 

C3  33.192  VHL  5.761  DlA  26.13  RAl  26.21  RAO  6566.3  VEL  12.432  PTH  2.25  VHP  10.043  DPA  7.65  RAP  17,67  ECC  1.5463 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  AS<  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  JNJ  2 LONG 

90.00  24949  334J. 12  -23.63  120.46  267.60  74.23  34530  2741.1  -25.76  112.32 

90.00  2331  0 5961.41  -6.96  159.73  260.69  62.46  24  37  2l  3361 .4  -10.59  152.93 

100.00  4 39  2 2969.05  -26.73  95.40  266.45  76.10  5 26  51  2369.0  -26.36  86.99 

100.00  0 28  24  3606.71  -4.32  145.60  259.25  60.39  1 31  53  3206.7  -6.23  139.00 

110.00  63630  2621.52  -32.66  66.96  269.95  60.01  72011  2021.5  -33.69  59.90 

110.00  0 47  26  3749.00  1.00  137,77  255.94  55.63  14955  3149.0  -3.49  131.56 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINA TION  ACCURACY 

TOE  -.7116  TRA-1.5194  TC3  -.0009  BAU  .0266  SOT  1625.9  SCR  410.5  SG3  153.6  ST  669.5  SR  400.0  SS  765.5 

ROE  -.4019  RRA  ,0511  RC3  -.0646  FAU  .02591  RRT  .2504  RRf  -.2526  RTF  -.6916  CRT  .7667  CRS  .6677  CST  .9895 

FOE  ,6084  FRA  1.2499  FC3  -.6759  BSP  5937  SOB  1871.5  R23  -.0190  RJ3  -.8920  LSA  1216.1  MSA  231.8  SSA  16.2 

eOE  .8174  BRA  1.5203  8C3  .0646  FSP  -420  SCI  1626.9  SG2  396.6  THA  3.36  ELI  929.0  El2  230.2  AlF  21.32 
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launch  CATC  D€C  i9es 

HCtlOCCNTffJC  COMIC 
fft  147. If  LAt  >0P  LOU  90.Z? 

•f  107.97  UAF  ?,75  LOP  ZOt,A2 

»C  4?. 554  Ct  J4,0f  CP  3.24 

Plane 70CCMTMIC  comic 

C3  30.529  WNU  5.523  OtA  2f.54 


ruiCHT  Ti#c  no.oo 


A«ffIV4L  C4TC  ^PR  U )9E9 


Cl  stance  270.349 

VU  2f.I05  CAU  6.59  A2U  9T.03  KA  ll2.1f  SM*  M9.26  CCC  .26941  INC  2.9659  vj  30.275 

VP  36.553  CAP  *14.77  A2P  9J.12  TAu  161.52  TaP  273.50  »CA  96.52  APO  150.(W  v2  35.099 

7AU  55.94  2AP  3.55  ETS  296.27  24£  172.47  ETC  299-54  ZAC  113. 7f  ETC  164.94  ClP  '1.4$ 


tNCH  AZMTH 

LNCH  ' 

riME 

L-I  tine 

INJ  LAT 

INJ  LONG 

90.00 

2 

39 

26 

9952.09 

-23.62 

J21.J9 

90.00 

23 

39 

98 

3928.40 

*8.62 

156.71 

iOO.OO 

4 

31 

14 

2991 .61 

-26.69 

95.58 

100.00 

0 

34 

27 

3764 .05 

*5.82 

149.13 

llO.OO 

6 

91 

16 

2616.02 

*32.99 

68.57 

110.00 

0 

50 

55 

3712.41 

-.40 

139.86 

29.00  «AO  6569.2  9EU  12.525  PTh 
lUJ  rr  ASC 
265.79 
259.62 
266.69 
259.11 
269.20 
254.75 


2.22  VHP  9.560  OPA  9.54  PAP  19.09  ECC  1.5024 


INJ  azmth 

INJ  TIME 

PO  C$T  TIM 

iNJ  2 LAT 

INJ  2 LONG 

73.92 

9 35  18 

2752.0 

-25.60 

119.08 

62.92 

24  45  7 

9928.4 

*12.18 

149.85 

76.01 

5 21  6 

2391.6 

*28.35 

87.17 

60.63 

1 97  11 

3164.1 

-9.69 

196.48 

80.25 

7 14  52 

2016.0 

'33.92 

59.47 

55.82 

1 52  47 

3112.4 

*4,88 

129.64 

CirrEPENTIAu  CONNECTIONS 
TOC  -.7194  tpa*J.5046  TC5  .0549 

NOE  '.3911  NNA  .0366  NC3  *.0624 

roc  .9595  rPA  1.3022  PC3  *.7921 

90E  .9132  ONA  1 .5050  0C3  .0714 

launch  gate  DEC  22  1969 


XLIOCENTPIC  CONIC 
NU  147.16  LAU 
NP  109.01  LAP  1 
PC  42,953  CC  14.49  CP 
PtA>CTOCENTffIC  CONIC 


90.00  2 29 

90 .00  23  49 

100.00  4 25 

ICXJ.OO  0 40 

MO.OO  6 26 

110.00  0 55 

CirfEPCNTIAL  CONNECTIONS 


0AU  43292 
FAU  412759 
9SP  6125 
rSP  *465 


96T  1996.9  969 
INTT  .2!946  ffT 
see  1939.2 
961  1900.4  962 


DISTANCE  277.107 


403.4  SC3  168.8 

5T 

910.3  SR 

395.4 

-.2896  RTF  -.8982 

CRT 

.7994  CRS 

.8758 

-.0239  R13  *.8986 

USA 

1270.7  MSA 

226.4 

386.0  ThA  3.61 

Eli 

967.0  El2 

223.7 

112.00 

ARRIVAL 

CATC 

LOL  90.22 

VL  26.267 

GAC  6.23 

AZL  87.09 

Ha 

115.39 

9MA 

119.16 

LOP  205.64 

VP  96.697 

GAP  -13.99 

AZP  91.29 

tal 

161.30 

tap 

276.69 

GP  3.51 

ZAC  96.10 

ZAP  4.66 

C7S  313.23 

ZAC 

171 .22 

etc 

317.83 

OLA  26.91 

RAL  27.73 

RAO  6568.1 

VEL  12.227 

PTH 

2.20 

VHP 

9.095 

L-I  time 

INJ  LAT 

INJ  UMG 

IMJ  NT  ASC 

INJ  azmth 

INJ  time 

5363.43 

-23.41 

121.96 

263.92 

79.59 

3 

24  51 

5879.90 

*10.23 

153.70 

298.92 

63.49 

24 

52  49 

2999.49 

*26.66 

95.71 

264.90 

79.99 

5 

13  27 

9721.08 

-7.25 

140.74 

296.93 

60.92 

1 

42  I 

2609.78 

*35.00 

68.09 

266.42 

80.52 

7 

9 40 

9677.96 

-1.73 

134.04 

293.53 

55.86 

1 

99  10 

0B8IT  DETEIMINATION  ACCUNACV 

925.3 
.9997 
16.2 


APN  13  1969 


ECC  .25759  INC  2.9115  V|  50.275 
NCA  99.46  APO  149.95  V2  35.096 
ZAC  115-22  ETC  164.46  ClP  *3.07 

OPA  9.45  NAP  20.47  ECC  1 -462S 
PO  CST  TIM  INJ  2 LAT  IHJ  2 UONC 


2763.4 

3275.9 

2593.5 
3121-1 

2009.9 

3077.6 


*25.43 
'13. 7J 
*29.33 
'11 .07 
*33.95 
*6.20 


113.97 

146.75 

97.31 

134.04 

59.99 

127.91 


0N8IT  OE7E«1MATION  ACCUNACV 


TC3 

.0781 

BMJ 

.0366 

RC9 

* .0980  FAU 

.02944 

FC3 

-.9063 

09P 

6396 

6C9 

.0973 

FSP 

*519 

96T  1957.6  96N 
NNT  .3249  «F 
966  1997.4  N23 
961  1962.0  962 


596.7  965 
*.3312  NTf 
*41275  N13 
374.4  THA 


LAUNCH  DATE  DEC  22  1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  108.05  LAP  2.51  LOP  208.85 

RC  43.347  CL  14.88  CP  3.82 

planctocentric  conic 
C3  25.948  VML  5.094  OLA  27.23 

lnch  azmth  lnch  time  l*i  time 
90.00  2 18  4 3374.89 

90.00  0 0 19  3824,47 

100.00  4 16  10  2994.19 

100.00  0 44  55  3690.40 

110.00  6 21  19  2602.55 

no. 00  0 56  1 5 3644.81 

oiffenential  connections 
TOE  '.7279  TRA-1.4503  TC3  .1302 
NOE  -.3441  RNA  .0083  NC3  *.051 3 
FOE  .9730  FNA  1.4204  FC3*1 .0532 
eOE  .8051  0NA  1.4503  BC5  .1399 

LAUNCH  GATE  DEC  22  1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  108.09  LAP  2.37  LOP  212.07 

RC  44.011  CL  15.25  CP  4.19 

PLANCTOCENTRIC  CONIC 
C3  23.984  VML  4.897  OLA  27.50 

LNCH  AZMT 
90.00 
90.00 
1CX3.00 

100.00 
110.00 
110.00 

differential  CONNECTIONS 
TOE  -.7325  TNA-1.4225  TC3  -1947 

ROE  *.3290  RNA  -.0061  RC3  *.0419 

FOE  1.0399  FRA  I .4899  FC3*1 .2235 

0OE  .8026  6NA  1.4225  6C3  .1894 


flight  time  114.00 
DISTANCE  285.861 

VL  26.417  CAL  5.91  AZL  87.15  HCA  118.61  SNA  120.01 
VP  36.752  CAP  *13.16  AZP  91.37  TAL  161.32  TAP  279.93 
7AL  56.31  ZAP  6.07  ETS  323.17  ?AE  169.47  £T£  330.67 


185.9 

ST 

949.7  SR 

391  .1 

SS 

867.7 

*.9090 

CRT 

.8129  CRS 

.8843 

CST 

,9902 

*.9094 

LSA 

1326.4  MSA 

219.5 

55A 

16.2 

9.91 

Eli 

1004.2  El2 

215.7 

alf 

19.43 

arrival 

DATE 

APN 

15  1969 

ECC  .24746  INC  2.8543  VI  30.2T5 
RCA  90.31  APO  149.70  V2  35.073 
ZAC  116.61  ETC  164.08  CLP  *4,72 


RAL  27.42 
INJ  LAT 
*23.18 
'11.78 
-26.65 
*8.59 
*33.08 
'2.98 

BAU  .0485 
FAU  .03157 
BSP  6606 
FSP  *573 


RAO  6568.0 
INJ  LONG 

122.72 

150.72 
95.76 

138.46 

67.54 

132.33 


2.18  VHP  8.647  DPA  10.36  NAP  21.79  ECC  1.4270 


INJ  NT  ASC 
262.05 
257.39 
263.10 
255.71 
264.62 
252.27 


INJ  azmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

79.27 

3 14  19 

2774.9 

*25.26 

114.66 

64.06 

1 4 4 

3224.5 

'15.17 

143.68 

75.93 

5 6 4 

2394.2 

'28 . 32 

87.36 

61.26 

1 46  15 

3080.4 

'12.36 

131 .70 

80.84 

7 4 42 

2002.5 

'39.99 

58.42 

55.93 

1 56  59 

9044.8 

*7,43 

126.07 

0N8IT  DETERMINATION  ACCORACV 


SGT  2013.3  SON 
RNT  .3697  RNF 
see  2050.9  «23 
SC]  2018.7  SG2 


390.7  SC3  204.0 

ST 

986.5  SN 

387.0 

-.3780  RTF  -.9116 

CRT 

.8253  CRS 

.8931 

-.0320  R13  -.9121 

LSA 

1381 .6  MSA 

212.3 

362.0  THA  4.24 

ELI 

1039.2  El2 

207.5 

116.00 

ARRIVAL 

DATE 

DISTANCE  290.610 

VL  26.555  gal  5.60  AZL  87.21  Ha  121.82  SNA  120.81 

VP  36.839  GAP  -12.40  AZP  91.47  TAL  161.38  TAP  283.20 

ZAL  56.56  ZAP  7.65  ETS  329,22  ZAE  167.51  ETC  339.60 


APR  17  1969 


ECC  ,23802  INC  2.7934  Vl  30.275 
RCA  92.05  APO  149.56  V2  35,060 
ZAC  117.93  ETC  163.63  ClP  -6.42 


RAL 


27,07  RAO  6568.0  VEL  12.057  PTH  2.16  VHP  8.216  OPA  11.30  RAP  23.05  ECC  1 .3947 


LNCH  TIME 

L*I  TIME 

INJ  UT 

INJ  long 

INJ  RT  ASC 

2 

7 35 

3385,54 

*22.97 

123.43 

260,17 

0 

8 2 

3775 .06 

*13.23 

147.81 

256.22 

4 

9 20 

2993.05 

*26.67 

99.68 

261.30 

0 

48  58 

3642.78 

*9.81 

136.34 

254.45 

6 

16  50 

2594 .04 

-33.17 

66.90 

262.82 

0 

57  57 

3614.56 

-4.13 

130.^5 

250.99 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72. 9T 

3 4 1 

2785.5 

*25.09 

115.40 

64.73 

1 10  57 

3175.1 

*16.53 

140.69 

79.96 

4 99  13 

2393.1 

*28.33 

87.27 

61 .62 

1 48  41 

3042.8 

*13.53 

129.52 

Si  .21 

7 0 4 

1994.0 

'34.03 

57.76 

96.04 

1 58  12 

3014.6 

*8.56 

124.46 

MIO-COURSE  EXECUTION  ACCURACY 
BAU  .0607  SOT  2D70.6  SCR  386.0  SG3  224.8 

FAU  .03390  RNT  .42J1  ««F  -.4313  RTF  -.9|75 

BSP  6809  906  2106.3  R23  -.0371  R13  *.9l8l 

FSP  *636  SCI  2077,1  SG2  349.0  THA  4.62 


ST  1025.3  SR  383.8  SS  959.1 

CRT  .8393  CRS  .9022  CST  .9914 

L5A  1440.9  MSA  204.8  5SA  16.1 

Eli  1076.6  EL2  198.7  AlF  18.08 


691 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69) 


LAUNCH  CATE  DEC  Zt  1968 


TlIChT  time  118.00 


arrival  cate  APR  19  1969 


HELIOCENTRIC  CONIC 
Rl  147.16  LAL  .00  lOl  90. ZZ 
RP  108.13  LAP  Z.Z^  LOP  Z15.ZS 
RC  44.838  Cl  15.57  CP  4.59 
PlAnETOCENTRIC  CONIC 
C3  2^,^la  VHL  4.713  ClA  27.71 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  1 57  54  3393.69 

90.00  0 14  43  3729.45 

100.00  4 3 23  2989.17 

100.00  0 51  55  3609.20 

110.00  6 12  53  2583.89 

110.00  0 58  54  3587.25 

CirPERENTIAL  CORRECTIONS 
TCE  -.7362  TRA-1.3939  TC3  .2450 
ROE  -.3137  RRA  -.0209  RC3  -.0290 
FCE  I. 1112  fra  1.5646  FC3-1.4231 
eCE  .8003  8RA  1 ,3941  0C3  .2467 

LAUNCH  CATE  DEC  22  1968 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 
RP  108.17  lap  2.09  LOP  218.48 
RC  45,818  CL  15.83  CP  5.07 

Plane  tcx:entric  ConK 
C3  20.605  VHL  4.539  OLA  2T.85 
LNCH  TIME  L-I  TIME 


VL  26.683 
VP  36.918 
7Al  56.85 

RAl  26.69 

INJ  LAT 
-22.81 
-14.54 
-26.73 
-10.89 
-33.27 
-5.17 

BAU  .0732 
FAU  .03651 
BSP  7003 
FSP  -707 


DISTANCE  297.349 

CAL  5.32  A7L  87.27  MCA  125.03  SHA  121 .56  ECC  .22922  INC  2.7282  VI  30.275 

CAP  -11,66  A7P  91.57  Tal  161.48  TAP  286.51  RCA  93.69  APO  149.42  V2  35.047 

7AP  9.36  ETS  333.09  7A£  165.52  ETE  346.10  7AC  119.17  ETC  163.12  CLP  -8.17 


RAO  6567.9  VEL  11  .983  PTH  2.M  VHP  7.801 
INJ  LONC  INJ  RT  ASC  INJ  A7MTM  INJ  TIME 


123.97 

145.10 

95.41 

154.43 

66.12 

129.32 


258.32 
254.99 
259.52 
255.14 
261 .01 
249.68 


72.75 
65.43 
76.09 
61 .99 
81.66 
56.16 


2 54  28 
I 16  52 
4 53  12 
I 52  4 
6 55  57 
I 58  42 


OPA  12.26  RAP 
PO  CST  TIM  INJ 
2793.7 
3129.5 

2389.2 

3009.2 
1983.9 

2987.2 


24.24  ECC  1.3655 
2 LAT  INJ  2 LONG 
115.96 


-24.96 
-17.73 
-28 . 38 
-14.55 
-34,07 
-9.58 


137.89 

86.99 

127.56 

56.97 

123.00 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2125.7  SCR  383.5  SC3  248.0 
RRT  .4785  RRF  -.4908  RTF  -.9229 
see  2160.0  R23  -.0432  R13  -.9236 
SCI  2133.8  SC2  335.4  THA  5.06 

flight  time  120.00 


ORBIT  determination  ACCURACY 


LNCH  A/MTH 
90.00 
90.00 
100.00 
100.00 
110.00 
I ID. DO 


50  J 
19  27 

58  42 
53  27 

9 38 

59  0 


3396.31 
3690.73 
2981 .46 
3580.81 
2571 .65 
3563.38 


Vt  26.800 
VP  36.991 
7AL  57.17 

RAl  26.30 
INJ  LAT 
-22.76 
-15.62 
-26.85 
-11.79 
-35.39 
-6.07 


DISTANCE  304.077 

CAL  5.04  ATI  87.34  MCA  128.24  SNA  122.26 

CAP  -10.95  ATP  91.65  TAL  161.61  TAP  289.84 

7AP  11.19  ETS  335.65  7AE  163.61  ETE  351.14 

RAO  6567.8  VEL  1J.916  PTH  2.12  VHP  7.402 

INJ  UONC  INJ  RT  ASC  iNJ  A7NTH  iNJ  TIME 


ST 

1063.5 

SR 

381  .5 

SS 

1009.2 

CRT 

.8536 

CRS 

.9116 

CST 

.9920 

LSA 

1502.0 

MSA 

197.0 

S5A 

16.0 

ELI 

1113.8 

El2 

189.8 

AlF 

17.55 

ARRIVAL 

DATE 

APR 

21  1965 

ECC 

.22105 

INC 

2.6577 

VI 

30.275 

RCA 

95.24 

APO 

149.29 

V2 

35.033 

ZAC 

120.32 

ETC 

162.54 

CLP 

-9.99 

OPA 

13.24 

RAP 

25.35 

ECC 

1.3391 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

124.15 

142.78 

94.87 

132.81 

65.19 

128.06 


256.53 

255.69 

257.78 

251.78 
259.21 
248.35 


72.68 

66.08 

76.35 

62.33 

82.20 

56.30 


2 46  37 
I 20  58 
4 48  23 
I 53  8 
6 52  30 
1 58  23 


2796.3 

3090.7 
2581.5 

2980.8 
1971 .7 

2963.4 


-24.91 
-18.72 
-28.47 
-15.40 
-34 . 1 1 
-10.46 


116.14 
135.47 
86.44 
125.88 
56-02 
121 .71 


cifferential  corrections 


MIO-COORSE  execution  ACCURACT 


OR0IT  DETERMINATION  ACCURACY 


TOE  -.7380 

TRA-1 .3640 

TC3 

.3108  6AU 

.0857 

SCT  2176.9  SCR 

383.9 

SC3 

274,0 

ST 

1099.6 

SR 

380.6 

SS 

1061.7 

ROE  -.5013 

RRA  -.0363 

RC3 

-.0119  FAU 

.03943 

RRT  .5409  RRF 

-.5559  RTF 

-.9280 

CRT 

.8682 

CRS 

.9212 

CST 

.9926 

FOE  1 .1898 

FRA  1 .6488 

FC3- 

1 .6566  eSP 

7184 

see  2210.5  R23 

-.0508 

R13 

-.9288 

LSA 

1563.7 

MSA 

189.1 

SSA 

15.9 

80E  .7971 

BRA  1.3645 

BC3 

.3110  FSP 

-786 

SCI  2187.0  SCT 

321.4 

THA 

5.57 

ELI 

1149.5 

El2 

180.7 

alf 

17.16 

LAUNCH  DATE 

DEC  ZZ  1968 

Flight  time 

122.00 

ARRIVAL 

GATE 

APR 

23  1969 

HELIOCENTRIC  CONIC 


distance  310.793 


RL  147.16 

LAL  .00 

La  90.22 

VL  26.908 

GAL  4.79 

A7L  87.42 

MCA  131.44 

SMA  122.92 

ECC  .21348 

INC  2.5807 

VI 

30.275 

RP  108.21 

LAP  I .93 

LOP  221 .69 

VP  37,056 

GAP  -10.26 

A7P  91.71 

tal  161.77 

TAP  293.21 

RCA  96.68 

APO  149,16 

V2 

35.020 

RC  46.944  Gl  16.01 

PLANETOCEnTRIC  conic 

CP  5.62 

7AL  57.50 

7AP  13.13 

ETS  337.37 

7AE  161.83 

ETE  355.28 

7AC  121.36 

ETC  161 ,90 

CLP 

-11 .88 

C3  19.154 

VHL  4,377 

CLA  27.91 

RAL  25.89 

RAO  6567.8 

VEL  11.855 

PTH  2.10 

VHP  7.020 

OPA  14.27 

RAP  26.36 

ECC 

1 .5152 

LNCH  A/MTH 

LNCH  TIME 

L-1  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 45  23 

3388  .80 

'22.91 

123.65 

254.84 

72.88 

2 41  52 

2788.8 

-25.04 

115.62 

90.00 

0 20  51 

3663.51 

-16.37 

141.13 

252. ZT 

66.56 

1 21  55 

3063.5 

-19,40 

133.76 

100,00 

3 55  43 

2968.65 

-27.06 

93.97 

256.08 

76.78 

4 45  M 

2368.7 

-28.61 

85.51 

100.00 

0 53  13 

3558.89 

-12.48 

131 .55 

250.37 

62.62 

1 52  31 

2958.9 

-16,05 

124.58 

110.00 

6 7 18 

2556.82 

-33.52 

64.05 

257.42 

82.86 

6 49  55 

1956.8 

-34.14 

54.86 

no. 00 

0 58  7 

3543.50 

-6,82 

127.01 

246.99 

56.42 

1 57  10 

2943.5 

-11.19 

120.64 

cifferential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TCE  -.7380 

TRA-1 .3336 

TC3  .3815 

BAU  .0977 

SCT  2224.4  SCR  388.8  SC3  303. 1 

ST  1133.4 

SR  381.5 

SS 

1116.6 

ROE  -.2909 

RRA  -.0527 

RC3  .0105 

FAU  .04272 

RRT 

,6073  RRF  - 

.6252  RTF 

.9326 

CRT  ,8829 

CRS  .9309 

CST 

.9931 

FOE  1 .2751 

FRA  1.7430 

FC3-1.9307 

BSP  7355 

see  2258.1  R23  - 

.0601  R13 

.9336 

LSA  1626.1 

MSA  181.1 

SSA 

15.8 

BCE  . 7932 

BRA  1 .3346 

6C3  .3817 

FSP  -875 

SCI  2237.1  SC2  307.1  THA 

6,18 

ELI  1183.6 

EL2  171.6 

ALF 

16.92 

LAUNCH  DATE  DEC  22  1968 


flight  TI>C  124.00 


ARRIVAL  DATE  APR  25  1969 


HELIOCENTRIC  CONIC 


distance  317.494 


Rl  147.16 

LAL 

.00 

La  90.22 

VL  27.007 

CAL  4,55 

A2L  87.50 

HCA  134.64 

SMA  123.53 

ECC  .20649 

INC 

2.4959 

VI 

30.275 

RP  108.25 

lap 

1.78 

LOP  224.89 

VP  37.116 

CAP  -9.59 

A2P  91.75 

tal  161.96 

TAP  296.60 

RCA  98.02 

APO 

149.04 

V2 

35.007 

RC  48.205 

GL 

16.12 

GP  6.27 

2AL  57.86 

TAP  15.18 

ETS  338.49 

7AE  160.22  ETE  358.92 

7AC  122.27 

ETC 

161 .18 

CLP 

-13.85 

PLANETOCENTRIC  CONIC 

C3  17.840 

VHL 

4.224 

DlA  27.87  RAL  25.49 

RAO  6567.7 

VEL  11.799 

PTH  2 .09 

VHP  6. 

654 

OPA  15.35 

RAP 

27.26 

ECC 

I .2936 

LNCH  A7MTH 

LNCH  TIME 

L-I  TI« 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ 

) 2 LAT 

INJ 

2 LONG 

90.00 

1 

45  27 

3366.71 

-23.34 

122.17 

253.29 

73.50 

2 41 

33 

2766.7 

- 

25.38 

114.10 

90.00 

0 

IT  36 

5652.27 

-16.67 

140.44 

250.72 

66.77 

i 18 

28 

3052.3 

- 

19.67 

133.05 

100.00 

3 

54  52 

2949.51 

-27.35 

92.62 

254.44 

77,44 

4 44 

1 

2349.5 

' 

28.80 

84 .12 

iOO.OO 

0 

50  52 

3544.70 

-12.93 

130.73 

248.90 

62.81 

I 49 

57 

2944.7 

- 

16.47 

123.73 

1 w.oo 

6 

6 6 

2538.78 

-33.66 

62.66 

255.66 

83.67 

6 48 

25 

1938.8 

- 

34.17 

55.45 

no. 00 

0 

56  7 

3528.20 

-7.40 

126.20 

245.62 

56.53 

1 54 

55 

2928.2 

- 

11.75 

119.80 

differential  ccwrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  -.7325 

TRA- 

-1.2996 

TC5  .4613 

BAU  .1104 

SCT  2262.0  SCR  399.6  SC3  335.6 

ST  1159.9 

SR 

384.6 

SS 

1171  .8 

ROE  -.2825 

RRA 

-.0704 

RC3  .0396 

FAU  .04645 

RRT  , 

,6742  RRT  • 

.5956  RTF 

.9372 

CRT  .8971 

CRS 

.9404 

CST 

.9936 

FOE  1.3649 

FRA 

1 .8465 

FC3-2.2544 

BSP  7567 

see  2297.0  R23 

.0718  R13 

.9384 

LSA  1684,0 

MSA 

173.2 

SSA 

15.5 

eOE  .7850 

BRA 

1.3015 

BO  .4630 

FSP  -979 

SCI  2278.2  SC2  2B3.0  Tha 

6.91 

ELI  1211.1 

EL2 

162.7 

alf 

16.88 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  t VOL  4,  1968-69  > 


launch  cate  dec  Z2  1968  FLIGHT  TIHE  126.00  ARRIVAL  CATE  APR  27  1969 

heliocentric  conic  CISTANCt  324.180 

RL  147.16  LAL  .00  LOL  90.22  VL  27.098  CAL  4.33  A7L  87.60  HCA  137.84  SHA  124.10  ECC  .20004  INC  2.4012  VI  30.275 

RP  108.29  LAP  1.61  LOP  228.09  VP  37.169  CAP  -8.95  A7P  91.78  TAl  162.17  TAP  300.02  RCA  99.27  APO  148.92  V2  34.994 

RC  49.590  CL  16.11  CP  7.05  7AL  58.21  7AP  17.37  ETS  339.16  7A£  158.79  CTE  2.31  7AC  123.04  ETC  160.37  ClP  '15.92 

PLANE  TOCENTRIC  CONK 

C3  16.647  VNL  4.080  CLA  27.73  RAl  25.11  RAO  6567.7  VCl  11.749  PTH  2.07  VHP  6.305  CPA  16.51  RAP  28.02  ECC  1 .2740 


j V — , 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90  00 

1 50  ^2 

1 5 

-24.05 

119.65 

25} .88 

74.58 

2 46 

1 

2729.1 

-25.93 

111  .48 

jZZZZr 

90.00 

0 9 29 

3657,88 

-16.52 

140.78 

249.06 

66.67 

1 10 

27 

3057.9 

-19.54 

133.41 

’■  ■ 

100.00 

3 56  32 

2922.93 

-27.73 

90.7* 

252.86 

79.36 

4 45 

15 

2322.9 

-29.05 

82.19 

i ■ 

100.00 

0 46  10 

3539.31 

-13.09 

130.41 

247.39 

62.89 

1 45 

9 

2939.3 

-16.62 

123.40 

j— ' 

110.00 

6 6 17 

2516.66 

-33.81 

60.97 

253.92 

84.67 

6 48 

14 

1916.9 

-34.16 

51  .74 

1.  ; 

110.00 

0 52  54 

3518.15 

-7.77 

125.66 

244.24 

56.61 

J 51 

32 

2916.1 

-12.11 

119.25 

OIFFERENTIAL  CORRECTIONS 

MID- 

•COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7261 

TRA-1 .2674 

TC3  .5399 

BAU  .1214 

SGT  2297.0  SCR 

418.9  SC3 

372.0 

ST 

1184.8 

SR  391  .0 

SS 

1229.1 

: '"z:z 

ROE  -.2767 

RRA  -.0903 

RC3  ,0767 

FAU  .05058 

RRT 

.7398  RRF 

-.7644  RTF  - 

.9410 

CRT  .9114 

CRS  .9498 

CST 

.9942 

FOE  1.4616 

FRA  1.9648 

FC3-2.6304 

BSP  7703 

SOB 

2334.9  R23 

-.0859  R13  - 

,9425 

LSA  1743.5 

MSA  165.1 

SSA 

15.5 

BOE  .7770 

BRA  1.2706 

BC3  .5453 

FSP  -1092 

SGI 

2318.2  SC2 

279.3  THA 

7.80 

Eli 

1238.1 

EL2  154.0 

alf 

17.01 

LAUNCH  DATE  OEC  22  1968  FtlCHT  TIHE  128.00  ARRIVAL  CATE  APR  29  1969 


HELIOCENTRIC  CONIC  DISTANCE  330.848 


RL  147.16 

LAL 

.00 

La  90.22 

VL  27.181 

gal  4.12 

*n.  67.71 

HCA 

141.04 

SMA 

124.62 

ECC 

.19412 

INC  2.2941 

VI 

30.275 

RP  108.33 

LAP 

1.44 

LOP  231 .28 

VP  37.218 

GAP  '8.32 

ATP  91.76 

TAL 

162.40 

TAP 

303.44 

RCA 

100.43 

APO  148.81 

V2 

34.980 

RC  51 .091 

GL 

15.97 

GP  7.97 

TAL  58.57 

TAP  19.71 

ETS  539.46 

TAE 

157.56 

ETE 

5.66 

TAC 

123.62 

ETC  159.46 

CLP 

-18.09 

Plane TOCENTRIC  conic 

C3  15.563 

VHL 

3.945 

OLA  27,46 

RAL  24.77  RAO  6567.6 

VEL  11.702  PTH 

2.06 

VHP 

5.972 

OPA 

17.75 

RAP  28.63 

ECC 

1.2561 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 

59  53 

3278.58 

-24.92 

116.20 

250.57 

76,09 

2 

54  32 

2678.6 

'26.59 

107.93 

90.00 

23 

53  28 

3677.77 

'15.98 

141.99 

247.32 

66.31 

24 

54  46 

3077.8 

-19.05 

134.66 

100.00 

4 

1 1 

2888.1] 

'28.18 

88.25 

251.35 

79.59 

4 

49  9 

2288.1 

-29.33 

79.64 

100.00 

0 

38  58 

3543.48 

-12.96 

130.66 

245.84 

62.83 

1 

38  1 

2943.5 

-16.50 

123.65 

110.00 

6 

8 9 

2490.26 

'35.96 

58.90 

252.21 

85.88 

6 

49  39 

1890.3 

-34.16 

49.66 

110.00 

0 

48  19 

3514.09 

-7.93 

125.45 

242*85 

56.64 

1 

46  53 

2914.1 

-12.26 

J19.03 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.7196  TRA-1. 2346  TC3  .6202  BAU  .1316  SC T 2324.4  SCR  449.4  SC3  4J2.7  ST  1203.3  SR  401 .4  SS  1286.9 

ROE  -.2737  RRA  -.1131  RC3  .1244  FAU  .05517  RRT  .7996  RRf  -.8273  RTF  -.9444  CRT  .9252  CRS  .9587  CST  ,9947 

FOE  1.5629  FRA  2.0990  FC3-3.0688  BSP  7814  SCO  2367.4  R23  -.1034  R13  -.9464  LSA  1800.1  MSA  157.0  SSA  15.1 

BOe  .7662  BRA  1.2397  6C3  .6326  FSP  -1217  SCI  2352.3  SC2  266.7  THA  8.90  ELI  1260.1  El2  U5.5  ALF  17.39 


LAUNCH  DATE  OEC  22  1 968  FLIGHT  TIME  130.00  ARRIVAL  DATE  MAV  1 1969 

HELIOCENTRIC  CONIC  DISTANCE  337.499 

RL  147.16  LAL  .00  LOL  90.22  VL  27.256  CAL  3.93  A7U  87.83  HCA  144.25  SMA  125.10  ECC  .1887]  INC  2-171 J VI  30.275 

RP  108.38  LAP  1.27  LOP  234.47  VP  37.261  CAP  -7.72  A/P  91.76  TAL  162.65  TAP  306.88  RCA  101.50  APO  148.71  V2  34.967 

RC  52.697  CL  15.66  CP  9.08  7AL  58.90  7AP  22.25  ETS  339.50  7AE  156.52  ETE  9.15  7AC  124.00  ETC  158.4  5 CLP  -20.38 

Plane tocentri c conic 

C3  14.574  VHL  3.818  OLA  27.02  RAL  24 .49  RAO  6567 .6  VEL  11 .660  PTH  2.05  VHP  5.658  OPA  19. 13  RAP  29 .04  ECC  1 .2398 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

90.00  2 12  42  3217.83  -25.64  111.99  249.31  78.01  3 6 20  2617.8  -27.24  103.60 

90.00  23  38  25  3709.11  -15.11  143.88  245.57  65.76  24  40  15  3109.1  -18.26  136.62 

100.00  4 8 32  2844.42  -28.68  85.10  249.90  81.18  4 55  56  2244.4  -29.60  76.42 

100.00  0 29  13  3557.74  -12.52  131.48  244,28  62.63  1 28  30  2957.7  -16.09  124.51 

110.00  6 12  1 2458.03  -34.09  56.39  250.54  87.36  6 52  59  1858.0  -34.08  47.15 

110.00  0 42  13  3516.91  -7.82  125.60  241.49  56.62  1 40  50  2916.9  -12.16  119.19 

differential  corrections  mid-course  execution  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6998  TRA-1 .2008  TC3  .7000  BAU  .1411  SOT  2341.3  SCR  494,4  SC3  457,9  ST  1213.2  SR  4J7.0  SS  1342,7 

ROE  -.2738  RRA  -.1398  RC3  .1857  FAU  .06024  RRT  .8500  RRT  -.8806  RTF  -.9474  CRT  .9381  CRS  .9670  CST  .9952 

FOE  1.6649  FRA  2.2505  FC3-3.5785  BSP  7902  SG6  2392.9  R23  -.1244  R13  -.9500  LSA  1851  .0  MSA  148.7  SSA  14.8 

BOE  .7515  BRA  1.2089  BC3  .7242  FSP  -1356  SGI  2379.2  SG2  256.3  THA  10.30  ELI  1275.5  El2  137.3  ALF  18.09 

LAUNCH  DATE  DEC  22  1968  FLIGHT  TI«  132.(X)  ARRIVAL  DATE  MAY  3 1969 

HELIOCENTRIC  CONIC  DISTANCE  344.131 

RL  147.16  LAL  .00  LOL  90.22  VL  27.325  GAL  3,75  A7L  87.97  HCA  147.43  SMA  125.55  ECC  .18377  INC  2.0277  VI  30.275 

RP  108.42  LAP  1.09  LOP  237.66  VP  37.299  CAP  -7.14  ATP  91.71  TAL  162.90  TAP  310.33  RCA  102.48  APO  148.62  V2  34.954 

RC  54.398  GL  15.13  GP  10.44  TAL  59.21  TAP  24.96  ETS  339.23  TAE  155,63  ETE  12.97  TAC  124.13  ETC  157.30  CLP  -22.80 

PLANE TOCENTRIC  CONIC 

C3  13.667  VHL  3.697  OLA  26,38  RAL  24.30  RAO  6567.5  VEL  11.621  PTH  2.04  VHP  5.362  OPA  20.68  RAP  29.22  ECC  1 .2249 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME  PO  CST  TIM  INJ  2 UAT  INJ  2 LONG 

90.00  2 26  33  3146.18  -26.74  107,09  246.09  80.31  3 21  1 2548.2  -27.80  98.58 

90.00  23  21  1 3750.46  -13.94  1 46.36  243,85  65,10  24  23  32  3150.5  -17.18  1 39.18 

100.00  419.16  2791.27  -29.17  81.23  248.49  83.16  5 547  2191.3  -29.81  72.48 

100.00  0 16  56  3582.60  -11.74  132,91  242.74  62.31  1 16  38  2982.6  -15-35  125.99 

110.00  6 18  15  2418.97  -34.17  53.35  248.89  89.16  6 58  34  1619.0  -33.91  44.11 

110.00  0 34  26  3527.67  -7.42  126.17  240.15  56.54  1 33  U 2927.7  -11.77  119.77 

OIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCUf^ACY 

TOE  -.6763  tra-1.1642  TC3  .7832  BAU  .1511  SGT  2343.1  SCR  558.0  SG3  507.5  ST  1209.9  SR  438.6  SS  1392.7 

ROE  -.2771  RRA  -.1719  RC3  .2657  FAU  .06591  RRT  .8892  «RF  -.9224  RTF  -.9503  CRT  .9498  CRS  .9744  CST  .9957 

FOE  1.7612  FRA  2.4193  FC3-4.1753  BSP  8009  SG6  2408.6  R23  -.1478  RI3  -.9538  LSA  1891.0  MSA  140.2  SSA  14.5 

BOE  .7308  BRA  1.1768  6C3  .8270  F$P  -1514  SGI  2395.7  SG2  249.7  THA  12.09  ELI  1280.4  El2  129.6  ALF  19.20 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  » 


kUNCH  CATE  DEC  22  1968 

Flight  time  134.00 

ARRIVAL  DATE 

HAT 

5 1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00 

LOt  90.22 

VL  27.387 

DISTANCE  350.742 

CAL  3.59  AZl  88.14  HCA  150.62 

SMA 

125.95 

ECC  .17928 

INC  1.8570 

VI 

30.275 

RP  108.45  LAP  .91 

LOP  240.85 

VP  37.332 

CAP  -6.57 

ATP  91 .62 

TAl  163.16 

TAP 

313.77 

RCA  103.37 

APO  148.53 

V2 

34 .9*2 

RC  56.186  Cl  14.32 

CP  12.13 

ZAL  59.48 

ZAP  27.94 

ETS  338.70 

ZAE  154.84 

ETE 

17.34 

ZAC  123.94 

ETC  156.01 

CLP 

-25.36 

PLANETOCENTRIC  CONIC 
C3  12.833  VHL  3.582 

ClA  25.48 

RAL  24 .23 

RAO  6567.5 

VEL  11.585 

PTH  2.03 

VHP 

5.088 

OPA  22.47 

RAP  29.11 

ECC 

1 .2112 

LNCH  AZMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00  2 47  31 

3069.43 

-27,51 

101.46 

246.89 

83.03 

3 

38  40 

2469.4 

-28 . 1 9 

92.86 

90.00  23  I 29 

3801 .92 

-12.44 

149.40 

242.21 

64.36 

24 

4 51 

3201  .9 

-15.80 

142. 3Z 

100.00  4 33  30 

2727.70 

-29.59 

76.55 

247.12 

85.59 

5 

18  58 

2127.7 

-29.89 

67.76 

100.00  026 

3618.88 

-10.58 

134.99 

241 .25 

61 .88 

1 

2 25 

3018.9 

-14.26 

128.13 

110.00  6 27  21 

2371.52 

-34.16 

49.64 

247.27 

91 .35 

7 

6 52 

1771 .5 

-33.59 

40.44 

no. 00  0 24  45 

3547.83 

-6.66 

127.24 

238.88 

56.39 

1 

23  53 

2947.8 

-11.03 

120.87 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

-.6473 

TRA- 

'1  .1289 

TC3 

.8561 

BAU 

.1600 

SCT 

2334,2 

SGR 

646.6 

SG3 

561  .5 

ST 

1196.7 

SR 

468.4 

SS 

1435.4 

ROE 

-.2842 

RRA 

-.2121 

RC3 

.3700 

FAU  .07198 

RRT 

.9175 

RRF 

-.9527  RTF 

-.9523 

CRT 

.9605 

CRS 

.9807 

CST 

.9962 

FOE 

I .8466 

FRA 

2.6119 

FC3-4.8558 

BSP 

8050 

see 

2422.1 

R23 

-.1731 

R13 

-.9573 

LSA 

1922.1 

MSA 

131  .0 

SSA 

14.2 

BOE 

.7069 

BRA 

1.1486 

BC3 

.9326 

FSP 

-1684 

SGI 

2409.2 

SG2 

249.2 

THA 

14.42 

ELI 

1279.5 

El2 

122.0 

alf 

20.80 

LAUNCH  OATC  DEC  1968 


flight  TI«  I3G.00 


arrival  date  MAr  7 1969 


HELIOCENTRIC  CCNK 
RL  147.16  LAL  .00  LOL  90.22 

RP  lOfi.49  LAP  .73  LOP  244.03 

RC  58.051  Cl  13.12  CP  14.24 

PLANE TOCENTRIC  CONIC 


OISTANCE  357.335 

VL  27.443  CAL  3.44  A2L  56-35  HCA  153.80  SMA  126.52  ECC  .17522  INC  1 .6489  VJ  30.275 

VP  37.362  CAP  -6.02  A2P  91-48  TAl  163-4|  TAP  317.21  RCA  104.19  APO  148.46  V?  34.929 

2AL  59.69  TAP  51.23  ETS  337.89  2AE  J54.05  ETE  22.47  ZAC  123.37  ETC  154.56  CLP  -28.09 


C3  12,061 

VHL  3.473 

OLA  24.22  RAL  24.32 

RAO  6567.5 

VEl  11.552 

PTH  2.02 

VHP  4.839 

OPA  24.59 

RAP  28.65 

ECC  l.i98S 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 lAT 

INJ  2 LONG 

90.00 

3 10  3 

2979.90 

-28.09 

94.97 

245.68 

86.23 

3 59  43 

2379.9 

-28.31 

86.31 

90.00 

22  39  *2 

3865.03 

-10.56 

153.07 

240.69 

63.57 

25  44  7 

3265 .0 

-14.02 

146.11 

100.00 

4 51  46 

2651 .95 

-29.86 

70.93 

245.77 

88.53 

5 35  58 

2051 .9 

-29.74 

62.13 

100.00 

23  40  40 

3668.22 

-8.98 

137.78 

239.85 

61.37 

24  41  48 

3068.2 

-12.74 

1 31  .00 

no. 00 

6 39  58 

2313.43 

-33.97 

45.11 

245.66 

94.03 

7 18  32 

1713.4 

-33.04 

36.00 

110.00 

0 12  53 

3579.49 

-5.46 

128.91 

237.71 

56.20 

1 12  52 

2979.5 

-9.87 

122.58 

differential  correcticns 
TOE  -.6081  TRA-1.0903  TC3  .9277 

ROC  -.2948  RRA  -.2632  RC3  .5093 

FOE  1.9038  FRA  2.8230  FC3-5.6350 

eoC  .6758  BRA  1.1216  BC3  1 .0584 


LAUNCH  DATE  DEC  22  1968 

heliocentric  CONIC 
RL  147.16  LAL  .00  LOL  90-22 

RP  108.53  LAP  .54  LOP  247.21 

RC  59.985  CL  1 1 .38  CP  16.94 

planetocentric  conic 

C3  11.345  VHL  3.368  OLA  22.47 

LNCH  TIME  L-I  time 
3 37  7 2876.27 

22  15  13  3943.06 

5 14  55  2560.92 

23  20  6 3733-65 

6 57  4 2241.35 

23  54  26  3625.98 


LNCH  A7MTH 
90.00 
90.00 
100.00 

100.00 

110.00 
110.00 

cifperential  corrections 


0AU  .1707 
FAU  .07850 
BSP  8132 
FSP  -1870 


VL  27,494 
VP  37 . 388 
ZAL  59.84 

RAL  24.64 
INJ  LAT 
-28.32 
-8.16 
-29,83 
-6.83 
'33.49 
-3.70 


CAL 

CAP 

ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2304.8  SGR  767.1  SC3  618.6 
RRT  .9361  RRF  -.9730  RTF  -.9542 
SG6  2429.1  R23  -.1945  R13  -.9613 
SCI  2415.4  SC2  257.4  THA  17.51 


FlICHT  time  138.00 

OISTANCE  363.904 
3.31  AZL  88.61  HCA  156.99  SHA 
-5.49  AZP  91.28  TAL  163.65  TAP 
34.91  E^S  336.80  ZAE  153.08  ETC 


ORBIT  DETERMINATION  ACCURACT 


RAD  6567.4 
iNJ  LONC 
87.40 
157.55 
64.17 
141.44 
39.54 
131.35 


VEL  11.521 
INJ  RT  ASC 
244.46 
239.35 
244.43 
238.64 
244 .07 
236.70 


PTH  2.01 
INJ  AZMTH 
90-02 
62.79 
92.09 
60.83 
97.29 
55.99 


VHP  4.620 
INJ  TIME 

4 25  3 

23  20  56 

5 57  36 

24  22  19 
7 34  25 

24  54  52 


ST 

1164.9 

SR 

507.1 

SS 

1461  .8 

CRT 

.9696 

CRS 

.9858 

CST 

-9967 

LSA 

1932.9 

MSA 

120.8 

SSA 

14.0 

Eli 

1265.3 

El2 

114.3 

alf 

23.08 

ARRIVAL 

DATE 

MAT 

9 1969 

ECC 

.17158 

INC 

1 .3878 

VI 

30.275 

RCA 

104.92 

APO 

148.39 

V2 

34.917 

ZAC 

122.31 

ETC 

152.91 

CLP 

-30.99 

OPA 

27.17 

RAP 

27.72 

ECC 

1 .1867 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONC 

2276.3 
3543.1 
1960.9 
3133.6 
1641  .4 
3026.0 


-2B.0i 

-11.74 

-29.22 

-10.67 

-32.12 

-8,14 


78.7:; 
I 50 . 70 
55.42 
134.76 
30.58 
125.07 


MID-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACV 


TOE 

-.5590 

TRA-1 .0502 

TC3 

.9874 

BAU 

.1833 

SGT  2254.9  SCR 

9X.9  SC3 

676.3 

ST 

1114.0 

SR 

555  .6 

SS 

1463.2 

ROE 

- . 3084 

RRA  -.3307 

RC3 

.6974 

FAU  .08510 

RRT 

.94f3  W 

-.9656  «TF 

-.9554 

CRT 

.9775 

CRS 

.9897 

CST 

.9974 

FOE 

1 .9120 

fra  3.0517 

FC3- 

-6.4941 

BSP 

8215 

see 

2439.5  R23 

-.ajrr  ru 

-.9658 

LSA 

1917.9 

MSA 

108.8 

SSA 

14.1 

0OE 

.6384 

BRA  1 .lOlI 

BC3 

1 .2089 

FSP  -2063 

SGI 

2423.6  SG2 

277.5  TM 

21.66 

ELI 

1240.4 

EL2 

105.3 

ALF 

26.19 

kUNCH  DATE  DEC  22  1968 

Flight  time  i40.oo 

arrival  date 

MAV 

11  1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00 

LOU  90.22 

VL  27.539 

DISTANCE  370.452 
CAL  3.19  AZL  88.95  HCA  160.17 

SMA 

126.5(6 

ECC  .16832 

INC  1.0482 

VI 

30.275 

RP  108.57 

LAP  .56 

LOP  250.39 

VP  37.410 

CAP  -4.97 

AZP  90.99 

TAL  163.88 

TAP 

324 .riS 

RCA  105.59 

APO  148.33 

V2 

34.906 

RC  61 .981 

GL  8 .86 

CP  20.47 

ZAL  59.93 

ZAP  39.10 

ETS  335.39 

ZAE  151.62 

ETE 

35.93 

ZAC  120.59 

ETC  151 .05 

CLP 

-34,07 

Planetocentric  conic 
C3  10.685  VHL  3.269 

OLA  19.99 

RAl  25.29 

RAO  6567.4 

VEL  11.492 

PTH  2.00 

VHP 

4.445 

OPA  30.4? 

RAP  26.15 

ECC 

1 .1759 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

90.00 

4 iO  20 

2752.71 

-27.98 

78.38 

243.25 

94.53 

4 

56  12 

2152.7 

-27.06 

69.84 

90.00 

21  47  9 

4042.03 

-5.04 

163.15 

238.33 

62.10 

22 

54  3) 

3442.0 

-8.74 

156.42 

lOO.OO 

5 44  27 

2449.18 

-29.26 

55.9) 

243.11 

96.40 

6 25  17 

1849.2 

-28.07 

47.31 

100.00 

22  55  43 

3820.79 

-3.91 

146.27 

237.71 

60.34 

23 

59  23 

5220.8 

-7.83 

139.67 

1 10,00 

7 20  7 

2149.89 

-32.48 

32.60 

242.52 

101.28 

7 

55  57 

1549.9 

-30.59 

23.89 

no.oo 

23  36  32 

3692.84 

-1.15 

134.84 

235.99 

55.83 

24 

38  5 

3092.8 

-5.62 

128.61 

differential  CORRECTIONS 
TDE  -.4996  TRA-1 .0095  TC3  I .0266  BAU  .2002 

RDE  -.3225  RRA  -.4233  RC3  .9540  FAU  .09106 

FDE  1.8399  FRA  3.2891  FC3-7.3777  BSP  8326 

0D£  .5946  BRA  1 .0947  0C3  1.4014  FSP  -2242 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2182.3  SCR  1154.0  SG3  729.6 
RRT  .9530  RRF  -.9928  RTF  -.9558 
see  2468.7  R23  -.2076  R13  -.97j4 
SGI  2449.0  S02  311.6  THA  27.22 


ORBIT  DETERMINATION  ACCURACY 
ST  1042.2  SR  613.1  SS  1426.6 

CRT  .9845  CRS  .9926  CST  .9983 

LSA  1867.7  MSA  93.5  SSA  14.7 

ELI  1205.6  EL2  93.0  ALF  30.28 


694 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  CATE  DEC  22  196S 


HELIOCENTRIC  CONIC 


RL  147.16 

LAL 

.00 

LOL 

90.22 

VL  27.579 

CAL  3.0! 

RP  108.60 

LAP 

.17 

LOP  253.57 

VP  37.429 

CAP  -4.4' 

RC  64.032 

CL 

5.08 

CP 

25.17 

7AL  59.98 

ZAP  43.9 

PLANETOCENTRIC  CONIC 

C3  10.104 

VHL 

3.179 

DLA 

16.36 

RAL  26.41 

RAO  6567.- 

lnch  azmth 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 

52  32 

2599 .02 

-26.66 

67.33 

90.00 

21 

13  52 

4173 

.13 

-.83 

170.48 

100.00 

6 

23  3 

2307,08 

-27.74 

45.63 

100.00 

22 

26  1 

3940 

.31 

.13 

152.83 

110.00 

7 

51  38 

2029.93 

-30.54 

23.79 

110.00 

23 

13  56 

3790 

.22 

2.58 

139.92 

FLlOHjr  TIME  U2M 
DISTANCE  376,97i» 

L 69.41  HCA  163.35  5MA  \21 .21  ECC 


VCL  11.467  PTH  1.99  VHP  4.330  DPA 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO 
2A2.M  99.91  5 35  51 

237.87  61.69  222325 

241.91  101.60  7 1 31 

237.34  60.11  23  31  42 

24J.I2  106.16  8 25  28 

239.81  55.90  24  17  6 


ARRIVAL  CATE  HAT  13  1969 


.16543 

INC 

.5853 

VI 

30.275 

106. 

.16 

APO 

148.27 

V2 

34 ,894 

117, 

.98 

ETC 

148.96 

CLP 

-37.33 

34, 

.64 

RAP 

23.68 

ECC 

1.1663 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1999 

.0 

25.02 

59.05 

3573 

.1 

-4.61 

163.84 

1707 

.1 

•25.86 

37.33 

3340 

.3 

-3.85 

146.30 

1429 

.9 

■28.03 

15.50 

3190 

.2 

-1  .92 

133.72 

DIFFERENTIAL  CORRECTIONS 
TOE  '.4263  TRA  -.9648  TC3  1 .0478 
ROE  -.3290  RRA  -.5532  RC3  1.3109 
FOE  1.6311  FRA  3.4976  FC3-8.1805 
BOE  .5385  BRA  1.1121  6C3  1 .6782 

LAUNCH  DATE  DEC  22  1968 

HELIOCENTRIC  CONIC 


BAU  .2267 
FAU  .09547 
BSP  8632 
FSP  -2394 


MID'COURSC  EXECUTION  ACCURACV 
SCT  2078.2  SCR  1458.1  SC3  767,3 
RRT  .9951  «RF  -.9967  RTF  -.9554 
SOB  2938.7  R23  -.1895  R13  -.9786 
SCI  2513.5  SC2  357,1  THA  34.63 

FLIGHT  TI>C  144.00 


ORBIT  OETERMINATION  ACCURACY 


ST 

941.5 

SR 

670.4 

SS 

1325.5 

CRT 

.9912  CRS 

.9943 

CST 

.9994 

LSA 

1757.0 

MSA 

73.9 

SSA 

16.7 

ELI 

1153.5 

EL2 

72.4 

alf 

35.37 

ARRIVAL  DATE  MAT  15  1969 


RL 

147.16 

LAL 

.00  La  90.22 

VL 

27,614 

GAL 

RP 

108.64 

LAP 

-.02  LOP  256.74 

VP 

37,445 

CAP 

RC 

66.131 

CL 

-.77  CP  31.61 

ZAL 

60.14 

ZAP 

PLANETOCENTRIC  CONIC 


DISTANCE  383.486 

3.00  A2L  90.09  HCA  166.52  SNA  127.46  ECC  .16289  INC  .0854  VJ  30.275 

-3.98  A2P  89.92  TAL  164.27  TAP  330.79  RCA  106.70  APO  U8. 23  V2  34.883 

49.79  ETS  331,62  ZAE  144,95  ETE  53.46  2AC  114.14  ETC  146.68  CLP  -40. 7i 

7AP  19.77  ECC  1 .1594 

INJ  2 LAT  INJ  2 LONG 


C3  9.686 

VHL  3, 

.112 

OLA  10,78 

RAL  28.26 

RAO  6567.3 

VEL  11.449 

PTH  1.99 

VHP  4 . 326 

DPA  40.28 

LNCH  AZMTH 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

90.00 

5 49 

4 

2396.76 

-23.53 

53.36 

241.49 

106.22 

6 29  0 

1796.8 

90.00 

20  32 

9 

4358.65 

5.14 

160.85 

236.56 

62.11 

21  44  48 

3758.6 

100.00 

7 15 

47 

2117.05 

-24.45 

32.48 

241.19 

107.76 

7 51  4 

1517.0 

100.00 

21  48 

7 

4113.59 

5.96 

162.37 

236.10 

60.66 

22  56  40 

3513.6 

110.00 

8 36 

15 

1865.28 

-26.87 

12.40 

240.22 

111.96 

9 7 20 

1265.3 

110.00 

22  44 

9 

3938.12 

8.17 

147.71 

236.75 

56.69 

23  49  47 

3338.1 

-21 .08 
1 .37 
-21 .79 
2.02 
-23.64 
3.74 


45.55 
174.20 
24.70 
155-82 
4.72 
141  .44 


differential  CORRECTIONS 
TDE  -.3916  TRA  -.9682  TC3  .8150 
ROE  -.3361  RRA  -.7721  RC3  1.6857 
FDE  1.3592  FRA  3.7487  FC3-8 ,0544 
BOE  .5160  BRA  1 .2383  BC3  1 .8724 


LAUNCH  DATE  DEC  22  1968 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  108.67  LAP  -.21  LOP  259.91 

RC  68.274  GL  -10.36  GP  40.61 

PLANETOCENTRIC  CONIC 


BAU  .2425 
FAU  ,0^12 
BSP  7915 
FSP  -2198 


VL  27.645 
VP  37.458 
7AL  60,98 


CAL 

GAP 

ZAP 


C3  9.745 

VHL 

3 

.122 

CLA  1 .68 

RAL  31.32 

RAO  6567.4 

LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

7 

11 

19 

2108.96 

-16.87 

34.90 

90.00 

19 

34 

15 

4648.84 

13.99 

197.57 

100.00 

8 

33 

27 

1844.07 

-17.66 

15.05 

100.00 

20 

54 

49 

4388.97 

14.79 

178.07 

110.00 

9 

43 

29 

1624.85 

-19.65 

357.27 

110.00 

22 

1 

16 

4180.96 

16.92 

161 .09 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2017.2  SCR  1891.4  SC3  776.2 
RRT  .9449  RRF  -.9986  RTF  -.9429 
see  2765.2  R23  -.1782  R13  -.9826 
SCI  2726.7  SC2  459.6  THA  43.05 

Flight  time  ue.oo 
DISTANCE  389.961 

2.92  AZL  91.16  HCA  169.69  SMA  127.68 
-3.51  AZP  88.85  TAL  164.43  TAP  334.12 
56.96  ETS  329.39  ZAE  137.86  ETE  62.30 


VEL  11.451  PTH  1.99  VHP  4.541 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ORBIT  DETERMINATION  ACCURACV 


242.45 

241.98 

242.08 

241.58 

240.94 

240.40 


113.08 

65.13 

114.50 

63.72 

118.42 

59.84 


7 46  28 
20  51  44 
9 4 11 

22  7 58 

10  10  34 

23  10  57 


ST 

903.4 

SR 

756.5 

SS 

1221 .9 

CRT 

.9991 

CRS 

.9960 

CST 

.9981 

LSA 

1696.2 

MSA 

62.9 

SSA 

18.6 

ELI 

1178.1 

El2 

24.8 

ALF 

39.94 

ARRIVAL 

DATE 

MAY 

17  1969 

ECC 

.16068 

INC 

1 .1645 

VI 

30.275 

RCA 

107.16 

APO 

148.19 

V2 

34  .873 

ZAC 

108.50 

ETC 

144.37 

CLP 

-44 .09 

DPA 

47.95 

RAP 

13.18 

ECC 

1 .1604 

PO  ' 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

1509.0 

- 

13.60 

27.75 

4048.8 
1244.1 

3789.0 

1024.8 
3581  .0 


10.52 

-14.23 

11.14 

-15.90 

12.78 


190.61 
7.96 
17I  .18 
350.38 
154.42 


DIFFERENTIAL  CORRECTIONS 
TOE  -.2775  TRA  -.9027  TC3  .8100  BAU  .3119 

RCE  -.2395  RRA-1.0612  RC3  2.2530  FAU  .08436 

FOE  .6661  FRA  3.5941  FC3-7.4938  BSP  9582 

BOE  .3666  BRA  1.3932  BC3  2.3942  FSP  -2163 


LAUNCH  DATE  DEC  22  1968 


HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  108.70  LAP  -.40  LOP  263.09 

RC  70.456  CL  -26.60  CP  53.33 

PLANETOCENTRIC  CONIC 
C3  11.747  VHL  3.427  OLA  -13.72  RAL 


VL  27.672  CAL 
VP  37.468  CAP 
ZAL  64.30  ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1806.2  SCR  2443.1  SC3  706.9 
RRT  .9438  RRF  -.9995  RTF  -.9425 
SC6  3038.3  R23  -.1196  R13  -.9923 
SCI  2999.2  SC2  486.1  THA  54.00 

FLIGHT  TIME  U8.00 

DISTANCE  396.409 

2.86  AZL  93.18  HCA  172.86  SMA  127,86 
-3.05  AZP  86.84  TAl  164.54  TAP  337.40 
65.88  ETS  327.17  ZAE  126.50  ETE  69.54 


ORBIT  determination  ACCURACY 


36.56  RAO  6567.4  VEL  11.538  PTH  2.01  VHP  5,305 


lnch  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

90.00 

9 32 

9 

1654.38 

-3.21 

8.52 

249.47 

118.15 

9 59  43 

90.00 

17  55 

18 

5179.48 

25.84 

231.82 

253.63 

78.00 

19  21  37 

100.00 

10  46 

16 

1415.23 

-4.16 

350.42 

248.95 

119.63 

11  9 51 

100.00 

19  23 

51 

4893.87 

26.89 

210.54 

253.36 

76.43 

20  45  25 

110.00 

n 38 

18 

1252.25 

-6.60 

336.54 

247.44 

123.62 

11  59  10 

110.00 

20  48 

18 

4629.62 

29.66 

189.59 

252.48 

72.17 

22  5 28 

differential  corrections 
TOE  -.2089  TRA  -.8887  TC3  .5423  BAU  .3780 

ROE  .0048  RRA-1.5746  RC3  2.3448  FAU  .06128 

FOE  -.0616  FRA  3.0961  FC3-4.5163  BSP  10977 

BOE  .2090  BRA  1.8081  8C3  2.4067  FSP  -1635 


MID-COURSE  EXECUTION  ACOJRAC^ 

SCT  1612.1  SCR  3150.4  SG3  532.7 
RRT  ,9330  RRT  -.9999  RTF  -.9324 
see  5538.9  R23  -.0743  R13  -.9971 
SCI  3500.2  SC2  522.3  THA  63.85 


ST 

711.9 

SR 

732.7 

SS 

914.6 

CRT 

.9878 

CRS 

.9958 

CST 

.9696 

LSA 

1364.1 

MSA 

138.4 

SSA 

7.1 

ELI 

1018.5 

El2 

79.9 

alf 

45.83 

ARRIVAL 

CATE 

MAY 

19  I96i 

ECC 

.15879 

INC 

3.1817 

VI 

30.275 

RCA 

107.56 

APO 

148.16 

V2 

34.862 

ZAC 

100.47 

ETC 

142.32 

CLP 

'46.82 

OPA 

58.20 

RAP 

.50 

ECC 

1 .1933 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

1054.4 

.58 

1 .89 

4579.5 

23.93 

223.67 

815.2 

-.18 

343.88 

4293.9 

24.76 

202.39 

652.2 

-2.14 

330.30 

4029.6 

26.94 

181  .46 

ORBIT  DETERMINATION  ACCURACY 

ST 

576.7 

SR 

814.3 

SS 

735.8 

CRT 

.7893 

CRS 

.9985 

CST 

.7549 

LSA 

1193.1 

MSA 

337.0 

SSA 

2.0 

ELI 

950.6 

EL2 

303.3 

alf 

57.02 

695 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  r VOL  4.  1968-69* 


launch  cate  C£C  ZZ  1965 


rtlCHT  time  150.00 


AffffiViL  CATE  MAT  2\  1969 


heliocentric  conic 


DISTANCE  402.510 


Ru  U7.16 

LAL  .00 

LOL  90.22 

VL  27.695 

CAL  2.52 

A?L  95.36 

MCA  175.99 

SNA  12S 

t.02 

ECC  .15721  INC 

5.3552 

VI 

30.275 

RP  105.73 

LAP  -.55 

LOP  266.25 

VP  37.476 

CAP  -2.61 

A7P  51 .66 

TAL  164.59 

TAP  340 

1.59 

RCA  107.59  APO 

145.14 

V2 

34.^53 

RC  72.672 

CL  -50.99 

OP  7i .04 

2AL  73.53 

7AP  76.50 

ETS  323.49 

7AE  109.23  ETE  72.02 

7AC  59.54  ETC 

139.39 

CLP 

-44 .05 

PLANETOCENTRIC  CONIC 

C3  26.760 

VHL  5,173 

OLA  -36.82 

RAl  45.53 

RAO  6565.1 

VEL  12.171 

PTH  2.J8 

VHP  5.014 

OPA  69.70  PAP 

325.16 

ECC 

1 .4404 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A2MTM 

INJ  TIME 

PO  CST  TIM  INJ  7 LAT 

INJ 

2 LONG 

65.42 

11  24  2 

1516.54 

22.75 

12.95 

251.35 

119. T4 

It  49 

19 

916.5 

26.56 

5.60 

114.55 

17  14  54 

5697.50 

22.50 

267.53 

251 .39 

119. 7J 

15  49 

52 

5097.5 

26.57 

260 .19 

65.42 

11  24  2 

1516.54 

22.75 

12.95 

251.35 

119.74 

U 49 

19 

916.5 

26.56 

5.60 

114.55 

17  14  54 

5697.50 

22.50 

267.53 

251.39 

119.73 

15  49 

52 

5097.5 

26.57 

260.19 

65.42 

11  24  2 

1516.54 

22.75 

12.95 

251.35 

119.74 

11  49 

19 

916.5 

26.56 

5.60 

114.55 

17  14  54 

5697.50 

22.50 

267.53 

»i.59 

119.73 

15  49 

52 

5097.5 

26.57 

260.19 

differential  CORRECTIONS 

MIO'COU^  CNECUTION  ACCURACY 

ORBIT  OETEPNINATION  ACCUPACT 

TOE  -.2244 

TRA-J .0697 

TC3  .1557 

6AU  .3937 

SCT  tSlS.O  SUt  M34.4  SC3  264.2 

ST  505.9  SP 

1257.7 

SS 

704.1 

ROE  .6330 

RRA-2.6012 

PC3  1 .0545 

FAU  .02545 

APT  , 

►9252  PPT  ' 

.9990  PTT  - 

.9307 

CPT  .4659  CPS 

.9997 

CST 

.4552 

FOE  -.4501 

FRA  2.0574 

FC3  -.5235 

BSP  12590 

SCfl  4122.1  R23  ' 

.0341  «3  ' 

.9994 

LSA  1455.9  NSA 

442.7 

SSA 

.6 

60E  .6716 

0PA  2.5126 

5C3  1.1006 

FSP  -535 

SCI  4056.7  SC2  535.6  THA  69.57 

Eli  1312.2  El2 

441  .9 

alf 

75.21 

launch  cate  OEC  22  1965 


TlICHT  riic  152.00 


A5«IVAl  date  mat  ?3  1969 


HELIOCENTRIC  CONIC 


RL 

147.16 

LAL 

.00 

La 

90.22 

RP 

105.76 

LAP 

-.77 

LOP 

269.42 

RC 

74.919 

Cl 

-61  747 

CP 

70.06 

PLANETOCENTRIC  CONIC 

C3 

477.396 

WL 

-P49 

OLA 

-51,11 

DISTINCT  405^.^S 

VL  27.T19  CAL  2.54  A2L  133.90  MCA  1T5.90  SNA  J25.15  ECC  .15615  INC43.9062  vi  30.275 

VP  37.452  CAP  -1.24  42P  45, JO  TAl  164,35  TAP  T4  3.15  PCA  105.14  APO  145.16  V2  3a.5a4 

2AL  56.12  2AP  56.5d  ttS  155.57  7A€  75.15  ETE  2^.97  7AC  75.45  ETC  9.43  CtP  50.20 


LNCH  A7MTH  LNCH  TIME 


45.49  9 45  45 

134.51  15  15  24 

45.49  9 45  45 

134.51  15  15  24 

45.49  9 45  45 

134.51  15  15  24 

OJFPEREnTIAL  0)RRECT|ON5 
TOE  4.3626  TRA-3.0W  TC3  -.I14J 
ROC-3. 4781  RRA  5.4233  .2245 

roE-1.0l75  FRA  1.5752TC3  .0332 

eOE  5.5794  8RA  5.9601  BC3  .2515 


L-I  TIME 
2254.54 

743.27 
2254.54 

743.27 
2254.54 

743.27 


PAL  41.16 
fNJ  LAt 
2.16 
2.17 
2.16 

2.17 
2.16 

2.17 

6AU  1 .6073 
r AO- .0^32 
5SP  15356 
rSP  -252 


PAO  6572.3  VEL  24.465  PfH  3.52  VHP ^9.092 
In.1  LONC  IN.1  Pt  ASC  INJ  ATMTH  Inj  fJlC 


62.41 

300.36 

62.41 

3^.36 

62.41 

300.36 


309.41 

309.43 

309.41 

309.43 

309.41 

309.43 


14J.05 
14]  .05 
14]  .05 
141  ,05 
141.05 
14]  .05 


10  23  49 
15  30  47 
10  23  49 
15  30  47 
10  23  49 
15  30  47 


NIO-COUPSC  EJCCUTICN  ACCUPACT 
SCT  1753.2  SGP  3765.7  SC3  74.4 
PPt  -.5955  P9P  .9974  PTF  -.9256 
9C5  4166.5  P23  -.0057  Pl3  1.0000 
SCI  4102.5  5C2  727.4  TKA  113.75 


OPa  64.31  PAP  231.57  ECC  5,5567 
PO  CST  TIM  INJ  2 LAT  INJ  2 lOnC 
1654.5  5.37  57.76 

143.3  5.35  295.70 

1654.5  5.37  57.76 

143. 3 5.35  295.70 

1654.5  5.37  57,76 

143.3  5.35  295.70 

0P6IT  OETEPNInaTIOn  ACCUPACT 
57  1206.2  SR  1395.5  55  594.6 

CPT  -.5595  CPS  -.9905  CST  .9209 

LSA  1991.1  MSA  455.0  SSA  .3 

ELI  1750.3  El2  452.5  AlF  J30.17 


LAUNCH  DATE  OEC  ZZ  1965 


Flight  time  154.00 


ARRIVAL  CATE  MAT  ?5  1969 


HELIOCENTRIC  CONIC 


distance  415.575 


RL  147.16 

LAL 

.00 

La  90.22 

VL  27.731 

CAL  2.71 

A2L  65.21 

HCA  152.55 

SMA  125 

1.26 

ECC  .15456 

INC21 .7595 

VI 

30.275 

RP  105.75 

LAP 

-.95 

LOP  272.59 

VP  37.456 

C*P  -1 .67 

A7P  111.77 

TAL  164.59 

TAP  347 

.45 

RCA  100.44 

APO  145.09 

V2 

34.835 

RC  77.194 

CL 

65.12 

CP  -53,17 

7AL  82.52 

7aP  54.05 

ETS  59.22 

7AE  93.54 

ETE  341 

.54 

2AC  110.53 

ETC  275.79 

CLP 

'29.31 

PLANETOCENTRIC  CONIC 

C3  125.478 

VHL 

11.335 

OLA  61 .96 

RAL  325.61 

RAO  6570.4 

VEl  15.505 

PTH  2.50 

VHP  11. 

951 

OPA  -59.66 

RAP  90.43 

ECC 

3.1144 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  PT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

32.25 

16 

18  16 

4522.43 

-13.24 

235.43 

231.43 

25.55 

17  35 

35 

4222.4 

-20.20 

23 J .74 

147.7? 

2 

7 3 

3133.67 

-13.22 

95.55 

231.41 

25.55 

2 59 

17 

2533,7 

-20.19 

92.16 

32.28 

16 

15  16 

4522.43 

-13.24 

235.43 

231.43 

25.55 

17  35 

55 

4222.4 

-20.20 

231  .74 

147.72 

2 

7 3 

3133.67 

-13.22 

95.55 

231.41 

25.55 

2 59 

17 

2533.7 

-20 . 1 9 

92.16 

32.28 

16 

15  16 

4522.43 

-13.24 

235.43 

231.43 

25.55 

17  35 

35 

4222.4 

-20.20 

231  .74 

147.72 

2 

7 3 

3133.67 

-13.22 

95.55 

231.41 

25.55 

2 59 

17 

2533.7 

-20.19 

92.16 

differential  CORRECTIONS 

HID-COUPSE  EXECUTION  ACCUPACT 

ORBIT  DETERMINATION  ACCUPACT 

TOE-5. 4 970 

TRA 

.7511 

TC3  -.0553 

BAU  .1007 

SCT  4372.2  SCP  1110.7  SC3  149.1 

ST  4301.9 

SR  753.9 

SS 

1739,1 

ROE  1.4027 

RRA 

-.7941 

RC3  -.0194 

FAU- .001 71 

PPT 

.7679  PPf 

.5035  RTF  - 

.9953 

CRT  -.9551 

CR5  -.9631 

CST 

.9995 

FOE  3.3144 

FRA 

-.3553 

FC3  .0115 

BSP  13705 

see  4511.1  P23  ' 

.0262  PJ3 

• 5fWv 

LSA  4696.2 

MSA  213.4 

SSA 

.5 

eOE  5.6120  0PA  1.0931  BC3  .0556  FSP  -475 


SCI  4456.5  SC2  697.9  THA  165.65 


Eli  4362.3  El2  212.5  AlF  J70.45 


LAUNCH  DATE  OEC  22  1965 


flight  time  156.00 


arrival  cate  mat  21  1969 


HELIOCENTRIC  CONIC 


DISTANCE  422.173 


RL 

147 

.16 

LAL 

.00 

ta 

90.22^ 

Z7.744 

CAL 

2. 

► 71 

A7L 

75.45  HCA 

155 

.65 

SMA 

125. 

.35 

ECC 

.15352 

INCJ 

il  .5169 

VI 

30 

.275 

RP 

105 

.51 

LAP 

-1  .13 

LOP 

275.75 

VP 

37.459 

CAP 

-1. 

►27 

AZP 

101.46  TAL 

164. 

.75 

tap 

350. 

.43 

RCA 

105. 

.61 

APO 

148.0$ 

V2 

34, 

.527 

RC 

79.493 

Cl 

55.22 

CP 

-65.42 

2AL 

77.41 

ZAP 

80, 

,57 

ETS 

27.37  ZAE 

113 

.16 

ETE 

253. 

.72 

ZAC 

116 

.52 

ETC 

211 .60 

CLP 

-66.81 

PLANETOCENTRIC  CONIC 


C3  42.365 

WL 

6.509 

OLA  60.16 

RAL  344.06  PAO  6566. 

.6  VEL  12.796 

CL 

VHP  5 

.921 

DPA  -49.54 

RAP 

61 ,17 

ECC 

1 .6972 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  PT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 Z LAT 

INJ 

2 LONG 

34.42 

17 

25  15 

4557.53 

-27.70 

224.56 

236.56 

34,20 

15  41 

13 

3957.5 

- 

34.21 

219.57 

145.55 

3 

3 29 

2557.92 

-27.69 

67.67 

236.55 

34.19 

3 51 

37 

2257,9 

- 

34.20 

52.57 

34.42 

17  25  15 

4557.53 

-27.70 

224.66 

236.56 

34.20 

15  41 

13 

3957,5 

- 

34.21 

219.57 

145.55 

3 

3 29 

2557.92 

-27.69 

67.67 

236.55 

34.19 

3 51 

37 

2257.9 

- 

54.20 

52.57 

34.42 

17 

25  15 

4557.53 

-27.70 

224.66 

236.56 

34.20 

15  41 

13 

5957.5 

- 

34.21 

219.57 

145.55 

3 

3 29 

2557.92 

-27.69 

67.67 

236.55 

34.19 

3 51 

37 

2287,9 

- 

54.20 

52.57 

OIFFEPEnTIAL  CORRECTIONS 

MIO- 

COUPSE  EXECUTION  ACCUPACT 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5999 

TRA 

-.3»7 

TC3  .0132 

BAU  .3371 

SCT 

765,7  SCP  4176.7  SC3  • 

434.3 

ST  556.2 

SR 

4106.4 

SS 

2516.0 

ROE  4.6645 

RRA 

.0016 

RC3  -.5951 

FAU  .03549 

PPT 

-.6650  PPF 

.9992  RTF  - 

.6590 

CRT  -.9496 

CRS 

-.9999 

CST 

.9530 

FOE  5.5569 

FRA 

.1033  FC3  -.7863 

BSP  13401 

see  4252.0  P23 

.0151  PI  3 

.9996 

LSA  4544.5 

MSA 

173.4 

SSA 

1.7 

80E  4.7032  0P4 

.3287  BC3  .5952 

FSP  -1432 

SCI 

4211.9  SC2  1 

562.2  THA  ! 

97.27 

Eli  4140.2  EL2 

172.9 

alf 

97.34 

696 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  > 


LAUNCH  CATt  CEC  22  J968 


MCLrOCENTRIC  CONIC 


flight  time  158.00 
DISTANCE  428.507 


RL  147.16 

lal 

.00 

LOL  90, ZZ 

VL  27.754 

CAL  2.72 

AZL  61.46 

RP  108.83 

LAP 

-1.30 

LOP  278.92 

VP  37.489 

CAP  -.87 

AZP  98.44 

RC  81.813 

CL 

52.20 

CP  '53,14 

ZAL  74.16 

ZAP  80.79 

ETS  16.20 

PLANETOCENTRIC  CONIC 

VEL  12.187 

C3  27.151 

VHL 

5.211 

DLA  56.55 

RAL  353.55 

RAD  6568.1 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

38.77 

18 

14  24 

4423.86 

-32.46 

215.27 

238.72 

141  .23 

3 

29  51 

2797,98 

-32.44 

83.79 

238.70 

58.77 

18 

14  24 

4423.86 

-32.46 

215.27 

238.72 

141.23 

3 

29  51 

2797.98 

-32.44 

83.79 

238.70 

38.77 

18 

14  24 

4423.86 

-32.46 

215.27 

238.72 

141 .23 

3 

29  51 

2797,98 

-32.44 

83.79 

236.70 

arrival  cate  mat  29  1969 


128.42  ECC  .15326  INC  8.5400  vi  30.?75 

355.47  RCA  108.74  APO  U8.10  v2  34,820 

274.92  7AC  118.60  ETC  198.83  ClP  -74.53 


PTH  2.19  VHP  4.332 
INJ  ATMTH  INJ  TIME 


OPA  -40.94  RAP  48.62  ECC  1.4468 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


40.79 

40.78 

40.79 

40.78 

40.79 
40.78 


19  ZS  7 
4 16  29 
19  28  7 
4 16  29 
19  28  7 
4 16  29 


3823.9 
2198.0 

3825.9 
2198.0 

3823.9 
2198.0 


-38.34 

-38.33 

-38.34 

-38.33 

-38.34 

-38.33 


209.03 

77.55 

209.03 

77.55 

209.03 

77.55 


OIFFEREnTIAL  CORRECTIONS 
TCE  .1658  TRA  -.2906  TC3  -.1436  6AU 
ROE  3.2683  RRA  .3491  RC3  -.9908  FAU 
FOE  7.5516  FRA  .9474  FC3-2.5102  8SP 
BOE  3.2725  BRA  .4542  BC3  1.0011  FSP 

LAUNCH  DATE  OEC  22  1968 


MID 


ORBIT  determination  ACCURACV 


.3654 

SCT 

62S.9  SM  3003.5  SC3 

769.7 

ST 

252.0  SR 

3600.0 

SS 

3115.5 

07873 

RRT 

.1705  «RF 

.9992  rtf 

.1452 

CRT 

.6823  CRS 

-.9999 

cv 

- .6748 

11914 

see 

3854.6  R23 

.0303  R13 

.9991 

LSA 

4763.9  MSA 

186.4 

SSA 

2.4 

-2483 

SCI 

3805.0  SC2 

616.5  TMA 

88.35 

ELI 

3604.1  EL2 

184.0 

alf 

87.26 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOt  90.22 
RP  108.85  LAP  -1.47  LOP  282.08 
RC  84.153  CL  47.90  CP  -44.32 
PlANETOCENTRIC  CONIC 
C3  21.498  VHL  4.637  DlA  53.55 
lNCH  A7MTH  LNCH  TIME  L-I  TIME 
42.44  18  46  36  4344.79 

137.56  3 41  23  2762.61 

42.44  18  46  38  4344.79 

137.56  3 41  23  2762.61 

42.44  18  46  36  4344.79 

137.56  3 41  23  2762.61 

OIFFERENTIAL  CORRECTIONS 
TOE  .5358  TRA  -.1974  TC3  -.3762 
ROE  2.4706  RRA  .4565  RC3-1.1714 
FOE  8.7565  FRA  1 .8127  FC3-4.57I2 
6DE  2.5281  BRA  .4974  BC3  1 .2304 


VL  27.762 
VP  37.489 
2AL.  72.03 

RAL  359.03 
INJ  LAT 
-33.92 
-33.91 
-33.92 
-33.91 
-33.92 
-33.91 

BAU  .3536 
FAU  .11351 
BSP  10696 
FSP  -3423 


flight  time  160.00 
DISTANCE  434.832 

GAL  2.74  A7L  82.87  HCA  191.95  SHA  128.47 

CAP  -.46  ATP  96*97  TAL  164.54  TAP  356.49 

ZAP  83.43  ETS  9.31  7AE  154.81  ETE  267.71 


arrival  date  may  31  1969 


ECC  .15291  INC  7.1267  VI  30.275 
RCA  108.83  APO  J48.12  V2  34.613 
7AC  118.36  ETC  190.71  CLP  -80.79 


RAO  6567.9 

VEL  11.953 

PTH  2,13 

VHP  3.663 

OPA  -34.35 

RAP  40 . 77 

ECC  1.3538 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

208.08 

Z39.ZT 

49.72 

19  99  2 

3744.8 

-39.29 

201 .10 

01.60 

239.25 

45.71 

4 27  26 

2162.6 

-39.28 

74.62 

208.08 

239 .27 

49.72 

19  59  2 

3744.8 

-39.29 

201  .10 

01.60 

239.29 

45.71 

4 27  26 

2162.6 

-39.28 

74.62 

200.00 

239.27 

49.72 

19  59  2 

3744.8 

-39.29 

201  .10 

01.60 

239.29 

49,71 

4 27  26 

2162.6 

-39.28 

74.62 

MID-COURSE  EICECUTION  ACCURACY  ORBIT  DETERMINA 

SCT  853.7  SCR  3376.8  SC3  1055.6  ST  673.6  SR 

RRT  .6974  RRF  .9991  RTF  .6802  CRT  .9619  CRS 

see  3483.0  R23  .0551  R13  .9979  LSA  4656.0  MSA 

SCI  3430.6  SC2  602.2  TMA  79.68  £l1  3134.4  El2 


TION  ACCURACY 
3066.5  SS  3443,4 
-.9999  CST  -.9588 

188.1  55A  2.9 

180.2  AlF  78.03 


LAUNCH  DATE  DEC  22  1968 

HELIOCENTRIC  CONIC 
RL  . 147.16  LAL  .00  LOL  90.22 

RP  108.87  LAP  -1.64  LOP  285.24 

RC  86.508  CL  44.75  CP  -37.72 

PLANETOCENTRIC  CONIC 


VL  27.767  GAL 
VP  37.486  CAP 
7AL  70.47  ZAP 


flight  time  162.00 
DISTANCE  441.142 

2.76  A7L  83.70  HCA  195.11  SMA  128.50 

-.07  AZP  96,08  TAL  164.36  TAP  359.47 

87.43  ETS  4.37  7AE  141.04  ETE  259.55 


ARRIVAL  DATE  JUN  2 1969 


C3  18,679 

VHL 

4, 

► 322 

OLA  51.24 

RAL  2.63 

RAO  6567.8 

VEL  11.835 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

45.33 

19 

9 

42 

4291 .73 

-34.25 

202.75 

239.51 

134.67 

3 

47 

2 

2748.75 

-34.24 

80.48 

239.49 

45.33 

19 

9 

42 

4291 .73 

-34.25 

202.75 

239.51 

134.67 

3 

47 

2 

2748.75 

-34.24 

80.48 

239.49 

45.33 

19 

9 

42 

4291 .73 

-34.25 

202.75 

239.51 

134.67 

3 

47 

2 

2748.75 

-34 .24 

80.48 

239.49 

PTH  2.10  VHP  3.323 
INJ  A7MTH  INJ  TIME 
49.24 

49.23 

49.24 

49.23 

49.24 
49.23 


DIFFERENTIAL  CORRECTIONS 
TDE  .8081  TRA  -.0877  TC3  -.6572  BAU  .3444 

ROE  1.9559  RRA  .4808  RC3-1 .2126  FAU  .13988 

FOE  9.5679  FRA  2.5698  FC3-6.4831  BSP  9765 

BOE  2.1163  BRA  .4888  6C3  1.3792  FSP  -4151 

LAUNCH  DATE  DEC  22  1968 


SOT  1226.7  SCR  2976.3  SC3  1267.6 

RRT  ,8721  RRF  .9988  RTF  .8599 

see  3219.2  R23  .0888  R13  .9951 

SCI  3169.5  SC2  563.7  THA  69.56 

flight  TI>€  164.00 

DISTANCE  447.453 


ECC  .15278  INC  6.2981  VJ  30.275 
RCA  108.87  APO  148.14  V2  34.807 
ZAC  116.85  ETC  184.86  CLP  -86.74 

OPA  -29.54  RAP  34.89  ECC  1.3074 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
20  21  14  3691.7  -39.23  195.34 

4 32  50  2148.7  -39.22  73.08 

20  21  14  3691.7  -39.23  195.34 

4 32  50  2148.7  -39.22  73.08 

2021  14  3691.7  -39.23  195.34 

4 32  50  2148.7  -39.22  73.08 

ORBIT  DETERMINATION  ACCURACY 
ST  1072.8  SR  2611.1  SS  3596.5 

CRT  .9857  CRS  -.9999  CST  -.9834 

LSA  4568.2  MSA  187.0  SSA  5.4 

Eli  2817.9  El2  167.4  AlF  67,87 

ARRIVAL  date  JUN  4 1969 


RL  147.16 

LAL 

.00 

LOL  90.22 

VL  27.769 

CAL  2.81 

AIL  04.25 

HCA 

190.27 

RP  108.89 

LAP 

-J  .80 

LOP  288.41 

VP  37.483 

CAP  .32 

ATP  95,46 

TAL 

164.13 

RC  88.877  CL  42.31 
PLANETOCENTRIC  CONIC 

CP  -32.57 

ZAL  69.23 

ZAP  92.14 

ETS  .69 

ZAC 

145.12 

C3  17.046 

VHL 

4.129 

OLA  49.43 

RAL  5.28 

RAO  6567.7 

VEL  11.766 

PTH 

2.00 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

47.62 

19 

27  34 

4253.33 

-34.16 

190.71 

239,70 

51 .00 

132.38 

3 

50  15 

2744.66 

-34.14 

79.97 

239.77 

51.79 

47.62 

19 

27  34 

4253.33 

-34,16 

190.71 

239.70 

51.00 

132.38 

3 

50  15 

2744.66 

-34.14 

79.97 

239.77 

51.79 

47.62 

19 

27  34 

4253.33 

-34.16 

190.71 

239.70 

51.00 

132.38 

3 

50  15 

2744.66 

-34.14 

79,97 

239.77 

51.79 

^.52  ECC  .15286  INC  5.7508  Vj  30.275 

2.4]  RCA  108.88  APO  148.17  V2  34 .802 

50.21  ZAC  114.75  ETC  180.53  ClP  -92-53 


VHP  3.139  OPA 
INJ  TIME  PO 

ZQ  ys  z$ 

4 36  0 
ZO  IS  Z^ 

4 36  0 

zo  ys  z$ 

4 36  0 


-25.97  RAP  30.05  ECC  1 .2805 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3653.3 

-38.85 

191 .05 

2144.7 

-38.83 

72.31 

3653.3 

-38.85 

191 .05 

2144.7 

-38.83 

72.51 

3653.3 

-38.85 

191 .05 

2144.7 

-38.83 

72.31 

DIFFERENTIAL  CORRECTIONS 
TDE  1.0390  TRA  .0315  TC3  -.9668  BAU  .3450 

ROE  1.5965  RRA  .4734  RC3-1 .1649  FAU  .15706 

FOE  9.5730  FRA  3.2002  FC3-7.9769  BSP  9U5 

BOE  1.9049  BRA  .4744  BC3  1.5138  FSP  -4617 


SCT  1649.5  SCR  2618.1  SC3  14]0.5 

RRT  .9535  RRF  .9983  RTF  .9237 

see  3094.4  R23  .1233  R13  .9909 

SCI  3052.4  SC2  508.2  THA  58.57 


ORBIT  DETERMINATION  ACCURACY 
ST  1442.3  SR  2236.4  SS  3646.4 

CRT  .9926  CRS  -.9999  CST  -.9904 

LSA  4510.3  MSA  186.1  SSA  4.0 

ELI  2657.0  EL2  147.7  ALF  57.26 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  » 


LAUNCH  OATC  Dec  1960 


TlIONT  time  166.00 


ARRIVAL  CATE  JUN  6 1969 


HELIOCENTRIC  CONIC 

Rl  147.16  LAL  .00  LOL  90.2?  VL  27.769  CAL 

RP  100.90  LAP  -1.96  LOP  291.57  VP  37.479  CAP 

RC  91.256  CL  40.35  CP  -20.43  7AL  60.15  7AP 

PLANETOCENTRIC  CONIC 


DISTANCE  453.704 

2.06  A7l  04.64  HCA  201 .43  SMA  120.52  ECC  .15313  INC  5.3607  VI  30.275 

.70  A7P  94.99  TAL  163 .B6  TAP  5.29  RCA  100.04  APO  140,20  V2  34.797 

97.16  ETS  357.91  7AE  147.41  ETE  240.15  7AC  112.42  ETC  177.20  CLP  -90.15 


C3  16.019 

VHL  4 .002 

OLA  47.99 

RAL  7.41 

RAO  6567.6 

-t 

lij 

> 

PTH  2.07 

VHP  3.046 

OPA  -23.22 

RAP  25.92 

ECC  I .2636 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LCNG 

49.40 

19  4?  ]0 

4223.02 

-33.09 

195.55 

240.20 

53.73 

20  52  42 

3623.0 

-30.35 

107.74 

130.52 

3 52  30 

2745.61 

-33.00 

79.01 

240.10 

53.71 

4 30  16 

2145.6 

-30.34 

72.01 

49.40 

19  42  10 

4223.02 

-33.09 

195.55 

240.20 

53.73 

20  52  A^ 

3623.0 

-30.35 

107.74 

130.52 

3 52  30 

2745.61 

-33.00 

79.01 

240.10 

53.71 

4 30  16 

2145.6 

-30.34 

72.01 

49.40 

19  42  10 

4223.02 

-33.09 

195.55 

240.20 

53.73 

20  52  42 

3623.0 

-30.35 

107.74 

130.52 

3 52  30 

2745.61 

-33.00 

79.01 

240.10 

53.71 

4 30  16 

2145.6 

-30.34 

72,01 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACv 


OR0IT  DETERMINATION  ACCURACY 


TOE 

1 .2410 

TRA  .1551 

TC3-1 .2903  BAU 

.3605 

SCT  2001 .6  SCR  2291 .0 

SC3 

1400.7 

ST 

1779.6  SR 

1917.5 

SS 

3612.6 

ROE 

1 .3244 

RRA  .4449 

RC3-1 .0009  FAU 

.26010 

RRT  .9599  RRF 

.9974 

RTF 

.9517 

CRT 

.9956  CRS 

-.9990 

CST 

-.9933 

FOE 

9.4403 

FRA  3.6525 

FC3-9.O049  BSP 

9064 

SCB  3095.4  R23 

.1476  R13 

.9066 

LSA 

4456.5  MSA 

104.3 

SSA 

4.6 

80E 

I .0150 

BRA  .4712 

BC3  1 .6032  FSP 

-4941 

SCI  3064.5  SC2 

436.4 

THA 

47.06 

Eli 

2615.2  El2 

122.0 

alf 

47.14 

LAUNCH 

DATE  DEC  22  I960 

Flight  time 

160.00 

<. 

> 

1 

DATE 

JUN 

0 196S 

heliocentric  conic 

RL  147.16  LAL  .00  LOt  90.22 

RP  IOS.9?  LAP  -2.11  LOP  294.73 

RC  93.644  CL  30.69  CP  -25.00  2At 

PLANETOCENTRIC  CONIC 


DISTANCE  459.957 

VL  27.767  CAL  2.92  A7L  04.93  HCA  204,60  SMA  120.51  ECC  .J536J  INC  5.0667  Vl  30.275 

VP  37,474  CAP  1.08  ATP  94. 6J  TAL  163.53  TAP  0.13  RCA  100.77  APO  140.25  V^  34,793 

er.is  ZAP  102.26  crs  355.8O  tac  140.21  err  2S3.23  zac  110.09  etc  1T4.03  clp-io3.55 


C3  15. 340 

VHL  3.910 

OLA  46.01 

RAL  9.24 

RAO  6567.6 

VEL  11.693 

PTH  2,06 

VHP  3.011 

OPA  -21  .04 

RAP  22.35 

ECC  I .2526 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

52  .03 

19  55  1 

4200.70 

-33.54 

193,03 

240.76 

55,21 

21  5 2 

3600.7 

-37.04 

105,12 

120.97 

3 54  26 

2749.37 

-33.53 

79,00 

240.75 

55.20 

4 40  16 

2149.4 

-37.03 

7J  .90 

51  .03 

19  55  1 

4200.70 

-35.54 

193.03 

240.76 

55.21 

21  5 2 

3600.7 

-37.04 

105,12 

120.97 

3 54  26 

2749.37 

-33.53 

79.88 

240.75 

55.20 

4 40  16 

2149.4 

-37.03 

71  .90 

51  .03 

19  55  I 

4200.70 

-33,54 

193.03 

240.76 

55.21 

21  5 2 

3600.7 

-37.04 

105.12 

120.97 

3 54  26 

2749.37 

-33,53 

79.86 

240.75 

55.20 

4 40  T6 

2149. 4 

-37.03 

71  .90 

differential’  CW^rCTfONS 
TOE  1.4215  TRA  .2027  TC3-1.6I10 
ROE  1.1142  RRA  .4102  RC3  -.9698 
FOE  9.1 164  FRA  3.9730  PC3-9.74O0 
0OE  i.0O6lBRA  .4902  BC3  1.001) 


MIO-COURSC  EXECUTION  ACCURACV 
6AU  .5060  SCT  2906.4  SCR  2000.3  SC3  1516.6 

FAU  .17268  RRT  .9727  RRF  .9959  RTF  .9657 

BSP  9344  ^ 3206.7  R29  .1555  R13  .9830 

FSP  -500)  SCI  3105.9  SC2  364.9  THA  30.42 


ORBIT  determination  ACCURACY 
ST  2007.2  SR  1650.0  SS  3531.7 

CRT  .9973  CRS  -.9996  CST  -.9940 

LSA  4410.2  MSA  102.9  SSA  5.3 

ELI  2659.4  El2  94.7  ALF  30.32 


LAUNCH  DATE  DEC  22  I960 


Flight  time  170.00 


ARRIVAL  DATE  JUN  )0  1969 


HELIOCENTRIC  CONIC  DISTANCE  466.109 


RL  147.16 

LAL 

.00 

LOt  90.22 

VL  27.764 

GAL  3.00 

AZL  05.16  HCA 

207.76 

SMA 

120.49 

ECC  .15427 

INC  4.6361 

Vl 

30.275 

RP  100.93 

LAP 

-2.25 

LOP  297.09 

VP  37.460 

CAP  1.45 

AZP  94.20 

TAL 

163.16 

TAP 

10.92 

RCA  100.66 

APO  140.31 

V2 

34.709 

RC  96.050 

CL 

37,26 

CP  -22.12 

ZAL  66.19 

ZAP  107.27 

ETS  354.20 

ZAE 

147.09 

ETE 

221.20 

ZAC  10^92 

ETC  172.90 

CLP 

-100.69 

PLANETOCENTRIC  CONIC. 

C3  14.900 

VHL 

3.061 

OLA  45.01 

RAL  10.92 

RAD  6567.6 

VEL  11.674 

PTH 

2.05 

VHP 

3.019 

DPA  -19.25 

RAP  19.26 

ECC 

1 .2454 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

52.35 

20 

6 29 

4102.03 

-33.17 

241 .49 

56.37 

21 

16  n 

3502.0 

-37.32 

103.00 

127.65 

3 

56  20 

2755.02 

-33;i6 

00.11 

241.40 

56.36 

4 

42  15 

2155.0 

-37.31 

72.15 

52.35 

20 

6 29 

4102.03 

-33.17 

190.96 

241.49 

56.37 

21 

16  11 

3502.0 

-37.32 

103.00 

127.65 

3 

56  20 

2755.02 

-33.16 

00.11 

241 .40 

56.36 

4 

42  15 

2155/0 

-57.31 

72,15 

52.35 

20 

6 29 

4102.03 

-33.17 

190.96 

241.49 

56.37 

21 

16  n 

3502.0 

-37.52 

103.00 

127.65 

3 

56  20 

2755.02 

-33.16 

00.11 

241.40 

56.36 

4 

42  15 

2155.0 

-37.31 

72.15 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

roe 

1.5017  TRA  .4117  TC3-1 .9222 

BAU 

.4107 

SCT  2912.1  SCR 

1742.6 

SC3 

1504.3 

ST 

2362.2  SR 

1426.9 

SS 

3417.6 

ROE 

,9400  RRA  .3725  RC3  -.0400 

FAU 

.17231 

RRT  .9792  RRF 

.9937 

RTF 

.9735 

CRT 

.9904  CRS 

-.9993 

CST 

-.9957 

FOE 

0.6437  FRA  4.1729  FC-10-0060 

BSP 

9930 

SCB  3393.7  R23 

.1460 

R13 

.9020 

LSA 

4300,9  MSA 

101  .5 

SSA 

6.0 

BOE 

1 .6440  BRA  .5552  BC3  2.1009 

FSP 

-5000 

SCI  5300.0  SC2 

304.9 

THA 

30.64 

Eli 

2750.0  El2 

60.6 

alf 

31 .12 

LAUNCH 

DATE  DEC  22  I960 

flight  TIME 

172.00 

ARRIVAL 

DATE 

JUN 

12  1969 

HELIOCENTRIC  CONIC 


RL 

147.16 

LAL 

.00 

LOt 

90.22 

VL 

27.750 

RP 

100.94 

LAP 

-2.39 

LOP 

301 .05 

VP 

37,461 

RC 

90.436 

CL 

35.97 

CP 

-19.67 

ZAL 

65.23 

PLANETOCENTRIC  CONIC 

C3 

14.633 

VHL 

3.025 

OLA 

44.96 

RAL 

12.50 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

53.49 

20  17 

4 

4166.03 

-32.70 

126.51 

3 50 

23 

2761.92 

-32.77 

53.49 

20  17 

4 

4166.03 

-32.70 

126.51 

3 50 

23 

2761 .92 

-32.77 

53.49 

20  17 

4 

4166.03 

-32.70 

126.51 

3 50 

23 

2761 .92 

-32.77 

differential  CORRECTIONS 
TOE  1.7245  TRA  .5429  TC3-2.2097  6AU  .4540 

ROE  .0161  RRA  .3356  RC3  -.7231  FAU  .16779 

FOE  0.0960  FRA  4.2042  FC3-9.9269  BSP  10675 

80E  1,9079  BRA  .6302  8C3  2.3250  FSP  -497) 


distance  472.402 


CAL  3.09 

AZt  05.35 

HCA 

210.92 

SMA 

120.45 

CAP  1 .02 

AZP  93.99 

TAL 

162.74 

TAP 

13.66 

ZAP  112.00 

ETS  352.99 

ZAE 

146.00 

ETE 

213.51 

RAO  6567.6 

VEL  11.663 

PTH 

2.05 

VHP 

3. 

.060 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

109.24 

Z42.37 

57.31 

21 

26 

31 

00.44 

242.36 

57.30 

4 

44 

25 

109.24 

242.37 

57.31 

21 

26 

31 

00.44 

242.36 

57.30 

4 

44 

25 

109.24 

242.37 

57.31 

21 

26 

31 

00.44 

242.36 

57.30 

4 

44 

25 

MID-COURSE  EXECUTION  ACCURACY 
SCT  3294.0  SCR  1510.1  SC3  U63.7 

RRT  .9016  RRF  .9902  RTF  .9702 

SCB  3627.0  R23  .1247  RJ3  .9029 

SCI  3617.4  SC2  263.0  THA  24.40 


ECC  .15512 

INC  4.6494 

VI 

30.275 

RCA  100.52 

APO  140.37 

V2 

34.707 

ZAC  105.90 

ETC  171 .59 

CLP 

-113.53 

DPA  -17.74 

RAP  16.65 

ECC 

I .2400 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3566.0 

-36.02 

101 .25 

2161  .9 

'36.01 

72.45 

3566.0 

-36.02 

101 .25 

2161  .9 

-36.01 

72.4  5 

3566.0 

-36.02 

I0I -25 

2161 .9 

-36.01 

72.45 

ORBIT  DETERMINATION  ACCURACY 

ST  2606.4 

SR  1240.9 

SS 

3206.2 

CRT  .9992 

CRS  -.9900 

CST 

-.9961 

LSA  4370.3 

MSA  100.4 

SSA 

6.6 

ELI  2006.3 

EL2  45.2 

ALF 

25.45 

690 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69) 


launch  cate  dec  22  1968 

HELlOCENT#?IC  CONIC 
f?L  14  7.16  LAL  .00  LOL  90.22 

ffP  108.94  LAP  -2.52  LOP  304.21 

KC  100.837  CL  34.79  OP  -17.57 

planetocentric  conic 


flight  time  174.00 
DISTANCE  478.595 

VL  27.751  CAL  3.20  A7L  85.51  HCA  214.06  SMA  128.40 
VP  37.454  CAP  2.19  A7P  93.72  TAt  162.27  TAP  16.35 
7AL  64.26  7AP  116.65  ETS  352.08  7A£  145.25  ETE  207.23 


arrival  cate  JUN  14  1969 


ECC  .15616  INC  4.4942  VI  30.275 
RCA  108.35  APO  148.45  V2  34.785 
7AC  104.32  ETC  170.56  ClP-118.07 


C3  14.403 

VHL 

3. 

.806 

ClA  44.21 

RAL  14.04 

RAD  6567.6 

LNCH  A7MTH 

lnch  time 

L-l  TIME 

INJ  LAT 

INJ  LONG 

54.51 

20 

27 

9 

4154.23 

-32.37 

187,79 

125.49 

4 

0 

37 

2769.93 

-32.36 

80.87 

54.51 

20 

27 

9 

4154.23 

-32.37 

187,79 

125.49 

4 

0 

37 

2769.93 

-32.36 

80.87 

54.51 

20 

27 

9 

4154.23 

-32.37 

187.79 

125.49 

4 

0 

37 

2769.93 

-32.36 

80.87 

OIFFEffENTIAL  CORRECTIONS 
TOE  1 .8488  TRA  .6734  TC3-2.4732 
ROE  .7097  RRA  .2992  RC3  -.6059 
FOE  7.5014  FRA  4,3082  FC3-9.6278 
0OE  1.9804  BRA  .7368  0C3  2.5463 

LAUNCH  DATE  DEC  22  1968 

HELICXENTRIC  CONIC 
RL  147.16  LAL  .00  UOL  90.22 
RP  108.95  LAP  -2.64  LOP  307.38 


VL 
VP 

RC  103.240  CL  33.68  CP  -15.77  7AL 
PLAfCTOCENTR iC  CONIC 


VEL  11.656  PTH 
INJ  RT  ASC  IN 
243.39 

243.38 

243.39 

243.38 

243.39 
243.38 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  3645.8  SCR  1322.5  SC3  1401.5 

HRT  .9812  .9650  RTf  .9812 

see  3878.2  R23  .0936  R13  .9835 

SCI  3870.7  SC2  240.6  THA  19.67 

flight  time  176.00 

DISTANCE  484.768 

3.31  A7L  89.64  HCA  217.24  SMA  128.34 

2.55  A7P  93.48  TAL  161.76  TAP  19.00 

63.26  ZAP  120.94  ETS  351.41  7AE  143.47  ETE  202.21 


PTH  2.09  VHP  3.215 
INJ  A7MTH  INJ  TIME 


2.05  VHP  3.127  OPA  -16.41  RAP  14.47  ECC  1 .2383 


AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

58.07 

21  36  23 

3554.2 

-36.33 

179.78 

58.06 

4 46  47 

2169.9 

-36.32 

7?.  86 

58.07 

21  36  23 

3554.2 

-36.33 

179.78 

58 .06 

4 46  47 

2169.9 

-36.32 

72.86 

58 .07 

21  36  23 

3554.2 

-36.33 

179.78 

58.06 

4 46  47 

2169.9 

-36.32 

72.86 

6AU  .4930 
FAU  .16106 
BSP  11551 
FSP  -4804 


ORBIT  determination  ACCURACr 
ST  2816.2  SR  1085.0  SS  3138.4 

CRT  .9997  CRS  -.9981  CST  -.9964 

LSA  4350.4  MSA  179.0  5SA  7.3 

ELI  3017.9  El2  24.8  AlF  21.07 

arrival  date  JUN  16  1969 


27.742  CAL 
37.447  CAP 


C3  14.434 

VHL  3.799  OLA  43.53 

RAL  15,57 

RAO  6567.6 

VEL  11.654 

lnch  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

55.44 

20  36  53 

4143.81 

-31.96 

186.55 

244.54 

124.56 

4 3 4 

2778.85 

-31 .95 

81.38 

244.53 

55.44 

20  36  53 

4143.81 

-31.96 

186.55 

244.54 

124.56 

4 3 4 

2778 .85 

-31 .95 

81.38 

244,53 

55.44 

20  36  53 

4143.81 

-31,96 

186.55 

244.54 

124.56 

4 3 4 

2778.85 

-31 .95 

81.38 

244.53 

differential 

CORRECTIONS 

MIO-COURSE  EXECUl 

TOE  1.9579  TRA  .8049  TC3-2.7059  6AU  .5309  SCT  3968.6  SCR 
ROE  .6248  RRA  .2655  RC3  -.4972  FAU  .15253  RRT  .9776  WF 
FOE  6.9022  FRA  4.2794  FC3-9.1489  8SP  12454  SC6  4133.4  R23 
80E  2.0552  0RA  .8476  8C3  2.7512  FSP  -4582  SCI  4126.8  SC2 


58.70 

98.69 

58.70 

58.69 

58.70 
98.69 


.9779  RTF 
.0613  R13 
233.9  THA 


21 

4 

22 

4 

21 

4 

Y 

1327.1 

.9832 

.9843 

15.94 


49  57 
49  23 
45  57 
49  23 
45  57 
49  23 


ECC  .15739  INC  4.3624  VI  30.275 

RCA  108.14  APO  148.54  V2  34.784 

ZAC  102.97  ETC  169.79  ClP-122.29 

OPA  -15.22  RAP  12.70  ECC  1.2375 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3543.8  -39.84  178.53 

2178.8  -39.83  73.36 

3543.8  -35.84  178.53 

2178.8  -35.83  73.36 

3543.8  -35.84  178.53 

2178.8  -35.83  73.36 

ORBIT  DETERMINATION  ACCURACY 

ST  2995.8  SR  956.8  SS  2985.9 

CRT  .9999  CRS  -.9970  CST  -.9966 

LSA  4332.9  MSA  177.8  SSA  8.0 

ELI  3144.9  EL2  9.4  ALF  17.71 


LAUNCH  DATE  DEC  22  1968 


flight  TIME  178.00 


ARRIVAL  CATE  JUN  18  1969 


HELIOCENTRIC  CONIC 


RL 

147.16 

LAL 

.00 

LOL 

90.22 

VL 

RP 

108.95 

LAP 

-2.75 

LOP 

310.54 

VP 

RC 

105.643 

CL 

32.62 

CP 

-14.21 

ZAL 

PlANETOCENTRIC  conic 

C3 

14.471 

VHL 

3.804 

CLA 

42.92 

RAL 

27.732  CAL 
37.439  CAP 


DISTANCE  490.921 

3.45  A7L  85.75  HCA  220.40  SMA  128.27  ECC  .15880  INC  4.2485  VI  30.275 
2.92  A7P  93.24  TAl  161.21  TAP  21  .60  RCA  107.90  APO  148.64  V2  34.783 


7AL  62.24  ZAP  124.94  ETS  350.91  7AE  141.61  ETE  198.23  ZAC  101.94  ETC  169.24  ClP-126.22 
17,10  RAD  6567,6  VEL  11.656  PTH  2.05  VHP  3.322  OPA  -14.12  RAP  11.33  ECC  1.2382 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

56.29 

20  46  26 

4135.15 

-31  .55 

185.47 

245.82 

59.23 

123.71 

4 5 44 

2788.66 

-31  .52 

81.95 

245.82 

59.21 

56.29 

20  46  26 

4135.15 

-31  ,53 

185.47 

245.82 

59.23 

123.71 

4 5 44 

2788.66 

-31.52 

81.95 

245.82 

59,21 

56.29 

20  46  26 

4135.15 

-31 .53 

185.47 

245.82 

59.23 

123.71 

4 5 44 

2788.66 

-31.52 

81.95 

245.82 

59.21 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  55  21 

3535.2 

-35.35 

177.46 

4 52  12 

2188.7 

-35.34 

73.94 

21  55  21 

3535.2 

-35.35 

177.46 

4 52  12 

2188.7 

-35.34 

73.94 

21  55  21 

3535.2 

-35.35 

177.46 

4 52  12 

2188.7 

-35.34 

73.94 

differential  CORRECTIONS 
TOE  2.0531  TRA  .9376  TC3-2.9057  0AU  .5674 

ROE  .5575  RRA  .2348  RC3  -.3991  FAU  .14293 

FOE  6.3206  FRA  4.21J6  FC3-8.5507  BSP  13340 

BOE  2.1274  BRA  .9665  0C3  2.9330  FSP  -4328 

LAUNCH  DATE  DEC  22  1968 


MIO-COURSE  EXECUTION  ACCURACr 
SCT  4e62.3  SCR  1015.2  SC3  1246.0 
RRT 
SC6 
SCI 


ORBIT  DETERMINATION  ACCURACY 


.9705  RRF  .9667  RTF  .9846 
4381.6  R23  .0339  R1 3 .9851 

4375.1  SC2  238.6  THA  13.05 


flight  time  180.00 


HCLIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 
RP  108.95  LAP  -2.86  LOP  313.70 


DISTANCE  497.054 

VL  27.721  CAL  3.59  A7L  85.85  HCA  223.56  SMA  128.19 

VP  37.430  CAP  3,28  ATP  93.01  TAL  160.61  TAP  24, J7 

RC  108.045  CL  31.60  CP  -12.86  ZAL  61.18  TAP  128.66  £TS  350.54  TAC  139.78  ETE  195.07 

PLANE TOCENTRIC  CONIC 

HP  3.444 

INJ  TIME 


VHL  3.819 

OLA  42.35 

RAL  18.64 

RAO  6567.6 

VEL  11.661 

PTH  2.05 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

20  35  53 

4127.97 

-31 .10 

184.54 

247.23 

59.67 

4 8 35 

2799.38 

-31.08 

82,59 

247.22 

59.65 

20  55  53 

4127.97 

-31 .10 

184.54 

247.23 

59.67 

4 8 35 

2799.38 

-31 .08 

82.59 

247.22 

59.65 

20  53  53 

4127.97 

-31.10 

184.54 

247.23 

59.67 

4 8 35 

2799.38 

-31 .08 

82.59 

247.22 

59.65 

57.09 
122.91 
57.09 
122.91 
57.09 
122.91 

DIFFERENTIAL  CORRECTIONS 
TOE  2.1365  TRA  1.0725  TC3-3.0718 
ROE  .5048  RRA  .2074  RC3  -.3128 
FDE  5.7721  fra  4.1211  FC3-7.8851 
BOE  2.1954  BRA  1.0923  BC3  3.0877 


0AU  .6022 
FAU  .13286 
BSP  14189 
FSP  -4062 


22  4 41 

4 55  14 

22  * 41 

4 55  14 
22  4 41 
4 55  U 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  4529.6  SCR  898.7  SC3  1163.1 

RRT  .9590  RRF  .9520  RTF  .9855 

see  4617.9  R23  .0139  R13  .9857 

SCI  4611.1  SC2  250.1  THA  10.81 


ST 

3146.6 

SR 

852.2 

SS 

2632.8 

CRT 

.9998 

CRS 

-.9954 

CST 

-.9967 

LSA 

4315-2 

MSA 

176.7 

SSA 

8.6 

ELI 

3259.9 

El2 

14.4 

ALF 

15.15 

arrival 

DATE 

JUN 

20  1969 

ECC 

.16041 

INC 

4.1484 

VI 

30.275 

RCA 

107.63 

APO 

148.75 

V2 

34.783 

ZAC 

101 .21 

ETC 

168.84 

CLP 

-129.85 

OPA 

-13.09 

RAP 

10.31 

ECC 

I .2401 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

3528.0 

- 

34.86 

176.54 

2199.4  -34.85  74.60 

3528.0  -34.86  176.54 

2199.4  -34.85  74.60 

3528.0  -34.86  176.54 

2199.4  -34.85  74.60 

ORBIT  DETERMINATION  ACCURACr 
ST  3271 .8  SR  767.7  SS  2683.2 

CRT  .9995  CRS  -.9931  CST  -.9967 

LSA  4296.8  MSA  175.9  SSA  9.2 

Eli  3360.5  EL2  28.2  ALF  13.20 


699 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  <VOL.  4.  1968-69 


AUNCH  DATE  DEC  22  I960 

Flight  time  102.00 

ARRIVAL  DATE 

JUN 

22  1969 

heliocentric  CONIC 

DISTANCE  503. 

166 

RL  147,16 

LAL 

.00 

LOL  90.22 

VL  27.700 

CAl  3.75 

AZL  05.94  HCA  226.72 

SNA 

120.10 

ECC  .16220 

INC  4.0593 

VI 

30.275 

RP  100.94 

LAP 

-2.95 

LOP  316.06 

VP  37.422 

CAP  3.64 

AZP  92.79 

TAL  159.97 

TAP 

26.69 

RCA  107.32 

APO  140.00 

V2 

34 .764 

RC  110.446 

CL 

30.61 

CP  -11.60 

ZAL  60.00 

ZAP  132.11 

ETS  350.27 

ZAE  130.03 

ETE 

192,57 

ZAC  100.76 

ETC  160.56 

CLP 

-133.21 

Planetocentric  conic 

C3  14.776 

VHL 

3.044 

OLA  41.01 

RAL  20.21 

RAO  6567.6 

VEL  11.669 

PTH  2.05 

VHP 

3. 

.500 

OPA  -12.11 

RAP  9.61 

ECC 

1 .2432 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

57.05 

21 

5 21 

4122.04 

-30,64 

103.7] 

240.75 

60.04 

22 

14 

3 

3522 .0 

-34.37 

175.73 

122.15 

4 

11  36 

2011.04 

-30.63 

03.31 

240.74 

60.02 

4 

50 

27 

^11.0 

-34.36 

75.33 

57.05 

21 

5 21 

4122.04 

-30,64 

103.71 

240.75 

60.04 

22 

14 

3 

3522.0 

-34.37 

175.73 

122.15 

4 

11  36 

2011.04 

-30.63 

03.31 

240.74 

60.02 

4 

50 

27 

2211.0 

-34.36 

75.33 

57,05 

21 

3 21 

4122.04 

-30.64 

103.71 

240.75 

60.04 

22 

14 

3 

3522.0 

-34.37 

175.73 

122.15 

4 

11  36 

2011.04 

-30.63 

03.31 

240.74 

60.02 

4 

50 

27 

2211.0 

-34.36 

75.33 

OIPrERENTIAL  CORRECTIONS 

MIO-OOURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.2110 

TRA 

1.2125 

TC3-3.1902  BAU  .6335 

SCT  4774.2  SCR  004.3  SC3  1002.1 

ST  3376.9 

SR  700.0 

SS 

2542.4 

ROE  .4643 

RRA 

.1037 

RC3  -.2366  FAU  .12232 

RRT  , 

.9425  RRF 

,9327  RTF  , 

.9061 

CRT  .9901 

CRS  -.9901 

CST 

-.9967 

FOE  5.2706 

FRA 

4 .0249 

FC3-7.1664 

BSP  14935 

see  4041.4  R23 

.ODll  R13 

.9061 

LSA  4201 .0  MSA  175,5 

S5A 

9.9 

6DE  2.2600 

6RA 

1.2263 

eC3  J.Zt3€9  FSP  -377J 

SCI  4034.2  SC2  265.4  THA 

9.05 

ELI  3440.6  £l2  41.0 

alf 

11.70 

L>^UNCH  OATC  OCC  ZZ  i960 


FLICHT  TIIC  104.00 


Ai9RIVAL  DATE  JUN  ^4  1969 


HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  90.^  Vl  27.694 

ftp  100.94  LAP  -3.04  LOP  320.03  vP  37,413 

ftC  112.044  CL  29.63  OP  -10.66  /At  50.99 

Plane toCCnTRIC  CONIC 


DISTANCE  909.290 

CAL  3.92  4/L  06.02  rtCA  229.66  SNA  120.01  ECC  .16419  INC  3.9791  VJ  30.275 

CAP  4.00  ATP  92.57  TAt  159.29  TAP  29.17  ftCA  106.99  APO  149.02  V2  34.706 

ZAP  139.30  ETS  350.07  2AE  156.39  CTE  190.56  /AC  100.59  ETC  160.30  ClP-136.33 


C3  15.037 

VHL 

3.070 

OLA  41 .29  RAL  2l  .00 

RAO  6567.6 

VEL  11.600  PTH  2.05 

WP  3.727 

OPA  -11.17 

RAP  9.22 

ECC 

1 .2475 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

50.59 

21 

14  51 

4117.10 

-30.17 

102.97 

250.30 

60.35 

22  23  29 

3517.2 

-33.06 

175.02 

121 .41 

4 

14  45 

2023.70 

-30.15 

04.09 

250.37 

60.34 

5 1 49 

2223.7 

-33.05 

76,14 

50.59 

21 

14  51 

4117.18 

-30,17 

1B2.97 

250.30 

€0.35 

22  23  29 

3517.2 

-33.06 

175.02 

121 .41 

4 

14  45 

iBzs.n 

-30.15 

04.09 

250.37 

60.34 

5 1 49 

2223.7 

-33.05 

76.14 

50.59 

21 

14  51 

4117.10 

-30.17 

102.97 

250.30 

60.35 

22  23  29 

5517.2 

-33.06 

175.02 

121 .41 

4 

14  45 

iBzs.n 

-30.15 

B4.09 

250.57 

60.34 

5 1 49 

2223.7 

-33.05 

76.14 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.2750 

TRA 

1.3534 

TC3-3.2905 

BAU  .6640 

SCT  4992.7  sett 

727.5  SC3  IOOZ.9 

ST  3455.0 

SR  646.0 

SS 

2402.6 

ROE  .4329 

RRA 

.1623 

«C3  -.1736  F«J  .11255 

RRT  . 

.9200  «r 

.9003  RTF  , 

.9065 

CRT  .9963 

CRS  -.9062 

CST 

-.9967 

FOE  4,0006 

FRA 

3.911$ 

FC3-6.4799  BSP  15606 

see  5045.4  R23 

-.0077  R13  . 

.9065 

LSA  4^54.7 

MSA  175.3 

SSA 

10.5 

eOE  2.3150 

BRA 

1.3(31 

BC3  3.3031 

FSP  -3517 

SCI  $037.5  SC2 

281.2  TH4 

7,67 

ELI  3515.4 

EL2  54.7 

ALF 

10.57 

LAUNCH  DATE  DEC  22  1960 


FlICHT  time  106.00 


ARftIVAL  DA  re  JUN  26  1969 


HELIOCENTRIC  CONIC 


RL 

147.16  LAL 

.00 

LOL 

90.22 

VL 

27.679 

CAL 

4.11 

RP 

100.93  LAP 

-3.12 

LOP 

323.19 

VP 

37.404 

CAP 

4.37 

RC 

115.239  CL 

20.67 

CP 

-9.77 

ZAL 

57.70 

ZAP 

130.26 

Planetocentric  conic 

C3 

15.360  VHL 

3.920 

OLA 

40.79 

RAL 

23.41 

RAO  6567.6 

distance  515.320 

A7L  66.09  HCA  233.04  SNA  127.90  ECC  .16630  INC  3.9059  Vi  30.275 

a7P  92.35  TAl  150.50  TAP  31.62  RCA  106.62  APO  149.10  V2  34.709 

2AP  130.26  ETS  349.92  7AE  134.00  £TE  100.94  ZAC  100.65  ETC  160.27  CLP-J39.2J 

11  .694  PTH  2.06  VHP  3,006  OPA  -10.25  RAP  9.00  ECC  1.2529 


LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

59.32 

21  24  26 

4113.29 

-29.67 

102.31 

252.10 

60.62 

22  33  0 

3513.3 

-33.34 

174  .30 

120.60 

4 10  1 

2037.30 

-29.66 

04.95 

252.10 

60.60 

5 5 10 

2237.4 

-33.33 

77.02 

59.32 

21  24  26 

4113.29 

-29.67 

102.31 

252.10 

60.62 

22  S3  0 

3513.3 

-33.34 

174.30 

120.60 

4 10  i 

2037.30 

-29.66 

04.95 

252.10 

60.60 

5 5 10 

2237.4 

-33.33 

77.02 

59.32 

21  24  26 

4113.29 

-29.67 

102.31 

252.10 

60.62 

22  33  0 

3513,3 

-33.34 

1 74 . 30 

120.60 

4 10  1 

2037.30 

-29.66 

04.95 

252.10 

60.60 

5 5 10 

2237.4 

-53.33 

77.02 

differential  CORRECTIONS 
TDE  2.3304  TRA  1.4909  TC3-3.3670  6AU  ,6924 

ROE  .4097  RRA  .1439  RC3  -.1211  FAU  .10320 

FOE  4.3730  FRA  3.7905  FC3-5.0134  8SP  16302 

0OE  2.3662  8RA  1.5050  BC3  3.3700  FSP  -3260 


MID-COURSE  EXECUTION  ACCURACY 
SCr  5191.0  SCR  666.9  SC3 
RRT  .0930  RRF  .0791  RTF 
see  5233.7  R23  -.0129  R13 
SCI  5225.2  SC2  297.1  THA 


ORBIT  determination  ACCURACY 


920.2 

ST 

3515.0 

SR 

604.6 

SS 

2270.0 

.9067 

CRT 

.9937 

CRS 

-.9013 

CST 

-.9966 

.9067 

LSA 

4224.0 

MSA 

175.7 

SSA 

11.0 

6.57 

ELI 

3566.0 

EL2 

67.0 

AlF 

9.70 

LAUNCH  DATE  DEC  22  I960 


Flight  ti^  100.00 


ARRIVAL  DATE  JUN  20  1969 


HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  90.22  VL  27.663 
RP  100.92  LAP  -3. 19  LOP  326.36  VP  37.396 
RC  117.630  CL  27.71  CP  -0.99  ZAL  56.50 
planetocentric  conic 


DISTANCE  521.376 

CAL  4.32  AZL  06.16  HCA  236.20  3MA  127.00  ECC  .16070  INC  3.0306  VI  30.275 

CAP  4.74  AZP  92.24  TAL  157.03  TAP  34.03  RCA  106.23  APO  149.36  V2  34.792 

ZAP  141.01  ETS  349.01  ZAE  133.49  ETE  107.63  ZAC  100.94  ETC  160.20  CLP-141.90 


C3  15.772 

VW- 

3.971 

OLA  40.30  RAL  25.04 

RAO  6567,6  VEU  II. Til 

PTH  2.06 

VHP  4. 

,054 

OPA  -9.34 

RAP  9.19 

ECC 

1 .2596 

LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  U3NC  INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.04 

21 

34  10 

4110.12 

-29.15 

101.71 

253.92 

60.04 

22  42 

40 

3510.1 

-32.79 

173.01 

119.96 

4 

21  17 

2052.27 

-29.14 

05.00 

253.92 

60.03 

5 0 

50 

2252.3 

'32.70 

77.99 

60.04 

21 

34  10 

4JT0.J2 

-29,15 

101.71 

253.92 

60.04 

22  42 

40 

3510.1 

-32.79 

173.01 

119.96 

4 

21  17 

2052.27 

-29.14 

05.00 

253.92 

60.03 

5 0 

50 

2252.3 

-32.70 

77.99 

60.04 

21 

34  JO 

4110.12 

-29.15 

101 .71 

253.92 

60.04 

22  42 

40 

3510.1 

-32.79 

173.01 

119.96 

4 

21  J7 

2052.27 

-29.14 

05.00 

253.92 

60.03 

5 0 

50 

2252.3 

-32.70 

77.99 

differential  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACT 

TDE  2.3700 

TRA 

1.6500 

TC3-3.4072  BAU  .7106 

SCT 

5370.7  SCR 

619.9  5C3  050.3 

ST  3550.2 

SR  571  .0 

SS 

2144.6 

ROE  .3931 

RRA 

.1202  RC3  -.0779  FAU  .09436 

RRT 

.0623  RRF 

.0459  RTF 

.9069 

CRT  .9902 

CRS  -.9755 

CST 

-.9966 

FDE  3.9075 

FRA 

3.6876  FC5-5.J796  BSP  17020 

see 

5406.3  R23  - 

.0157  R13 

.9060 

LSA  4190.0 

MSA  176.6 

SSA 

II  .5 

BOE  2.4110 

BRA 

1 .6550  6C3  3.4001 

FSP  -3034 

SCI 

5397.3  SC2 

312.4  THA 

5.70 

ai  3603.0 

EL2  70.9 

alf 

9.05 

700 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69) 


launch  date  dec  ZZ  1968 
HELIOCENTRIC  CONIC 


flight  time  190.00 


ARRIVAL  DATE  JUN  50  1969 


RL 

147.16 

LAL 

.00 

LOL 

RP 

108.91 

LAP 

-3.25 

LOP 

RC 

120.015 

GL 

26.76 

GP 

Planetocentric  conic 

C3 

16.253 

VHL 

4.031 

OLA 

-8.31 


DISTANCE  5^T.40^ 

VL  27.646  gal  4.54  A7U  86.22  MCA  239.36  SMA  127.68  ECC  .17140  INC  3.7761  VI  30.275 
VP  37.387  GAP  5.11  A7P  91.93  TAL  157.05  TAP  36.41  RCA  105.80  APO  149.57  V2  34.796 
7AL  55.35  7AP  U3.57  ETS  349.70  7AE  132.23  ETE  186.55  7AC  101.43  ETC  168.18  ClP-144.40 


RAL  26.69 


LNCH  A7MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

60.75 

21 

44 

2 

4107.68 

-28.61 

181.16 

119.25 

4 

24 

35 

2868.35 

-28.60 

86.90 

60.75 

21 

44 

2 

4107.68 

-28.61 

181.26 

119.25 

4 

24 

35 

2868.35 

-28.60 

86.90 

60.75 

21 

44 

2 

4107.68 

-28.61 

181.16 

119.25 

4 

24 

35 

2868.35 

-28.60 

86.90 

differential  ccjrrections 

TOE  2.4213  TRA  1 .8077  TC3-3.4178  0AU  .7427 
ROE  .3822  RRA  .1150  RC3  -.0430  FAU  .08606 
FOE  3.6393  FRA  3.5820  FC3-4.5839  BSP  1761 5 
eOE  2.4513  BRA  1.8113  6C3  3.4181  FSP  -2814 


2.07  VHP 

INJ  RT  ASC 

255.84 

255.83 

255.84 

255.83 

255.84 

255.83 

MIO-COURSC  EXECUTION  ACCURACV 
SCT  5533.8  SCR  584.3  SC3 
RRT  .8276  Rfif  .8101  RTF 
see  5564.6  R23  -.0168  R13 
SCI  5555.0  SC2  326.7  THA 


4.232  OPA  -8.45  RAP  9.50  ECC  1.2675 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61.04 

22  52  30 

3507.7 

-32.23 

173.30 

61 .03 

5 12  24 

2268.3 

-32.22 

79  .04 

61 .04 

22  52  30 

3507.7 

-32.23 

173.30 

61 .03 

5 12  24 

2268.3 

-32.22 

79  ;04 

61.04 

22  52  30 

3507.7 

-32.23 

173.30 

61.03 

5 12  24 

2268.3 

-32.22 

79.04 

793,5 

ST 

3585.5  SR 

546.9  SS 

2026.4 

.9868 

CRT 

.9859  CRS 

-.9687  CST 

-.9965 

.9868 

LSA 

4 J 50.8  MSA 

178.1  SSA 

12.0 

5.01 

ELI 

3625.8  EL2 

90.5  AlF 

8.56 

LAUNCH  DATE  DEC  22  1968 

flight  TIW  192.00 

HELIOCENTRIC  CONIC 

DISTANCE  533.404 

RL  147.16 

LAL  .00 

LOL  90.22 

VL  27.629 

GAL  4.78 

ATL  86.28 

HCA 

242.53 

RP  108.89 

LAP  -3.30 

LOP  332.70 

VP  37.378 

GAP  5.49 

ATP  91. ?2 

TAL 

156.24 

RC  122.394 

CL  25.81 

GP  -7.70 

TAL  54 .09 

TAP  145.95 

ETS  349.61 

TAE 

131.09 

Planetocentric  conic 

C3  16.814 

VHL  4.101 

OLA  39.33 

RAL  28.35 

RAO  6567.7 

VEL  11.756 

PTH 

2.07 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  ATMTH 

61  .48 

21  54  3 

4105.86 

-28.04 

180.65 

257.83 

61 .21 

118.52 

4 27  51 

2885.72 

-28.03 

88.01 

257.82 

61.19 

61  .48 

21  54  3 

4105.86 

-28.04 

180.65 

257.83 

61 .21 

118.52 

4 27  51 

2885.72 

-28.03 

88.01 

257.82 

61.19 

61  .48 

21  54  3 

4105.86 

-28,04 

180.65 

257.83 

61 .21 

118.52 

4 27  51 

2885.72 

-28.03 

88.01 

257.82 

61.19 

ARRIVAL  DATE  JUt  2 1969 


127.56  ECC  .17424  INC  3.7175  VI 
38.77  RCA  105.33  APO  149.79  V2 


30.275 

34.800 


INJ 

23 

5 

23 

5 

23 

5 


4.419  OPA  -7.56  RAP  10.00  ECC  1.2767 
TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2 29 
15  56 
2 29 
15  56 
2 29 
15  56 


3505.9 
2285.7 

5505.9 
2285.7 

3505.9 
2285.7 


-31.65 
-31.63 
-31.65 
-31.63 
-31.65 
-31 .63 


172.83 

80.19 

172.83 

80.19 

172.83 

80.19 


differential  CORRECTIONS 
TOE  2.4608  TRA  1.9746  TC3-3.3971  BAU  .7636 

ROE  .3760  RRA  .1043  RC3  -.0149  FAU  .07811 

FOE  3.3305  FRA  3.4864  FC3-4.0217  BSP  18100 

BOE  2.4893  BRA  1.9774  BC3  3.3972  FSP  -2599 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  5684.0  SCR  558.3  SC3 
RRT  .7917  RRF  .7740  RTF 
sea  5711.4  R23  -.0164  R13 
SCI  5701.2  SC2  340.0  THA 


ORBIT  DETERMINATION  ACCURACV 


734.1 

ST 

3602.0  SR 

528.5 

55 

1917.8 

.9867 

CRT 

.9809  CRS 

-.9613 

CST 

-.9965 

.9866 

LSA 

4110.9  MSA 

180.2 

SSA 

12.4 

4.46 

EL) 

3639.2  El2 

101 .8 

ALF 

8.20 

LAUNCH  DATE  DEC  ZZ  1968 


flight  time  194.00 


ARRIVAL  date  JUL  4 1969 


HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22  VL 

RP  108.88  LAP  -3.34  LOP  335.87  VP 

RC  124.766  CL  24.86  CP  -7.17  7AL 

planetocentric  conic 
C3  17.A63  VHL  4.179  OLA  38.85  RAL  30.02  RAO  6567. 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
62.22  22  4 14  4104.56  -27.44  180.17 

117.78  4 31  1 2904.49  -27.43  89.20 

62.22  22  4 14  4104.56  -27,44  180.17 

117.78  4 31  1 2904.49  -27.43  89.20 

62.22  22  4 14  4104.56  -27.44  180.17 

117.78  4 31  1 2904.49  -27.43  89.20 

differential  CORRECTIONS  MiO-i 

TOE  2.4927  TRA  2.1467  TC3-3.3593  BAU  .7843  SCT 

ROE  .3735  RRA  .0954  RC3  .0060  FAU  .07107  RRT 

FOE  3.0473  FRA  3.3915  FC3-3.5234  BSP  18609  SC6 

BOE  2.5205  BRA  2.1488  0C3  3.3593  FSP  -2414  SCl 

LAUNCH  DATE  DEC  22  1968 


DISTANCE  539.381 

27.610  CAL  5.03  A7l  86.34  MCA  245.69  SMA  127.44 

37.369  CAP  5.87  A7P  91.51  TAL  155.40  TAP  41.09 

52.81  7AP  148.18  ETS  349.51  7AE  130.05  ETE  184.94 


7 VEL  11.783  PTH  2.08  VHP  4.615 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 

259.90  61.35  23  12  39 

259.89  61.34  5 19  25 

259.90  61.35  23  12  39 

259.89  61 .34  5 19  25 

259.90  61.35  23  12  39 

259.89  61 .34  5 19  25 

COURSE  EXECUTION  ACCURACV 

5817.6  SCR  559.0  SC3  679.1 

.7561  -7384  RTF  .9866 

5842.6  R23  -.0158  R13  .9865 

5831.9  SC2  351.8  THA  4.02 


flight  TIfC  196.00 


ECC  .17733  INC  3.6622  VI  30.275 

RCA  104.84  APO  150.04  V2  34.805 

7AC  102.92  ETC  168.19  ClP-148.92 

OPA  -6.67  RAP  10.66  ECC  1.2874 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3504.6  -31.03  172.39 

2304.5  -31.02  81.43 

3504.6  -31.03  172.39 

2304.5  -31.02  B1.43 

3504.6  -31.03  1 72.39 

2304.5  -31.02  »1 -43 

ORBIT  DETERMINATION  ACCURACV 
ST  3601.8  SR  514,6  SS  1812.8 

CRT  .9751  CRS  -.9531  CST  -.9964 

LSA  4060.8  MSA  182.8  SSA  12.7 

ELI  3656.6  El2  112.9  AlF  7,94 

ARRIVAL  DATE  JUL  6 1969 


HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  90.22  VL  27.591  CAL 

RP  108.86  LAP  -3.37  LOP  339.04  VP  37,361  CAP 

RC  127.128  GL  23.91  CP  -6.70  7AL  51.51 

Planetocentric  conic 

C3  18.206  VHL  4.267  OLA  38.36  RAL  3l  .70  RAO  €567,7 


DISTANCE  545.332 

5.30  A2L  86.39  MCA  248.86  SMA  127.31  ECC  .18067  INC  3.6096  Vl  30.275 

6.26  ATP  91.30  TAL  154.53  TAP  43.39  RCA  104.31  APO  150.31  V2  34.811 

TAP  150.28  ETS  349.39  TAE  129.12  ETE  184,33  TAC  103.88  ETC  168.22  ClP-150.98 


OPA  -5,78  RAP  11.47  ECC  1.2996 


62.97 

117.03 

62.97 

117.03 

62.97 

117.03 


4 34  2 


4 34  2 


4 34  2 

DIFFERENTIAL  CORRECTIONS 
TOE  2.5207  TRA  2.3280  TC3-3.2989  BAU 
ROE  .3742  RRA  .0887  RC3  .0216  FAU 
FOE  2.7931  FRA  3.3046  FC3-3.0686  BSP 
BOE  2.5483  BRA  2.3297  BC3  3.2989  FSP 


L-I  time 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

4103.68 

-26.81 

179.71 

262.03 

61.48 

2924,77 

-26.79 

90.50 

262.02 

61.46 

4103.68 

-26.81 

179.71 

262.03 

61.48 

2924.77 

-26.79 

90.50 

262.02 

61.46 

4103.68 

-26.81 

179.71 

262.03 

61.48 

2924.77 

-26.79 

90.50 

262.02 

61.46 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  23  0 

3503.7 

-30.39 

171  .98 

5 22  47 

2324  .8 

-30.38 

82.77 

23  23  0 

3503.7 

-30.39 

171 .98 

5 22  47 

2324 .8 

-30.38 

82.77 

23  23  0 

3503.7 

-30.39 

171 .98 

5 22  47 

2324.8 

-30.38 

82.77 

MID-COURSE  EXECUTION  ACCURACV 


.8029 

SCT 

5939.2  SCR 

525.S  SC3 

628.7 

.06453 

RRT 

.7226  RRF 

.7053  «TF 

.9863 

19073 

see 

5962.4  R23 

.0146  At  3 

.9863 

-2241 

SC) 

5951.4  SC2 

362.4  THA 

3.67 

ORBIT  DETERMINATION  ACCURACV 
ST  3590.9  SR  504.6  SS  1714.7 

CRT  .9688  CRS  -.9443  CST  -.9963 

LSA  4006.8  MSA  186.2  SSA  13.0 

ELI  3624.1  El2  123.9  AlF  7,76 


701 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69* 


launch  cate  oec  22  J 968  FlICHT  TIME  198,00  ARRIVAL  CATE  JUL  8 1969 


HELIOCENTRIC  CONIC  OISTANCC  551.255 


RL  147.16 

LAL 

.00 

LOL  90.22 

VL  27.571 

CAL  5.60 

ATL  86.44 

HCA 

252.02 

SMA 

127.18 

ECC  .18429 

INC  3.5591 

VI 

30  . 2 75 

RP  108.84 

LAP 

-3.39 

LOP  342.21 

VP  37.352 

CAP  6.66 

ATP  91.10 

TAl 

153.64 

TAP 

45.67 

RCA  103.74 

APO  150.61 

V2 

34 .818 

RC  129.481 

&L 

22.97 

CP  -6.28 

TAl  50.19 

TAP  152.25 

ETS  349.26 

7AC 

128.27 

CTE 

183.82 

TAC  104.98 

ETC  168.25 

CLP 

-152.91 

PLANETOCENTRIC  CONIC 

C3  19.053 

VHL 

4.365 

OLA  37.86 

RAL  33.38 

RAO  6567.8 

VEL  11.850 

PTH 

2.10 

VHP 

5.034 

OPA  -4.89 

RAP  12.41 

ECC 

1 .3136 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

63.74 

22 

25  9 

4103.24 

-26.15 

179.27 

264.24 

61 .58 

23 

33  32 

3503.2 

-29.73 

171 .59 

116.26 

4 

36  54 

2946.56 

-26.13 

91.89 

264.23 

61.57 

5 

26  0 

2346.6 

-29.71 

84.21 

63.74 

22 

25  9 

4103.24 

-26.15 

179.27 

264.24 

61.58 

23 

33  32 

3503.2 

-29.73 

171 .59 

116.26 

4 

36  54 

2946.56 

-26.13 

91 .89 

264.23 

61 .57 

5 

26  0 

2346.6 

-29.71 

84.21 

63.74 

22 

25  9 

4103.24 

-26.15 

179.27 

264.24 

61.58 

23 

33  32 

3503.2 

-29.73 

171 .59 

116.26 

4 

36  54 

2946.56 

-26.13 

91.89 

264.23 

61,57 

5 

26  0 

2346.6 

-29.71 

84.21 

OIFFEReNTIAL  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 

TOE  2,5448  TRA  2.5189  TC3-'3.2187  SAU  .8199  SCT  €049.2  SCR  515,9  SC3  582.5  ST  3569.9  SR  497.6  SS  1622.7 

ROE  .3777  RRA  .0839  RC3  .0326  FAU  .05849  RRT  ,6923  RRF  .6758  RTF  .9861  CRT  .9620  CRS  -.9351  CST  -.9963 

FOE  2.5€>4d  fRA  t:2246  FC3'2.€577  6SP  19499  SC8  ^7j.l  R23  -.0130  R13  .98«  LSA  3948.2  MSA  190.1  SSA  13.2 

BOE  2.5727  6RA  2.5203  BC3  3.2188  FSR  -2062  SCI  6059.8  SC2  371.6  TMA  3,39  ELI  3601.9  El2  134.7  ALF  7.65 


LAUNCH  DATE  OEC  22  1968  FLICHT  TIME  200.00  ARRIVAL  DATE  JUL  10  1969 

t 

HELIOCENTRIC  CONIC  DISTANCE  557.149  ■ 


RL  147.16 

LAL 

.00 

LOL  90.22 

VL  27,551 

CAL  5.91 

66.49  HCA  Z5i.t9 

SMA  127.04 

ECC  .18819 

INC 

3.5104 

VJ 

30.275 

RP  ioe.B2 

LAP 

-3.39 

LOP  345.38 

VP  37.344 

CAP  7.07 

ATP  90.90 

TAL  152.73 

TAP  47 

.92 

RCA  103.13 

APO 

150.95 

V2 

34  .825 

1 

RC  131.823 

CL 

22.03 

CP  -5.91 

TAL  48.87 

TAP  154.11 

ETS  349.09 

TAE  127,51 

ETE  183 

.40 

TAC  106.18 

ETC 

168.28 

CLP 

-154.75 

- 

PLANETOCENTRIC  CONK 

i 

C3  20.014 

VHL 

4,474 

OLA  37.36  RAL  35.05 

RAO  6567.8 

VEL  11.891 

PTH  2.11 

VHP  5.258 

OPA  -4.00  RAP 

13.47 

ECC 

1 .3294 

? 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.54 

22 

35  53 

4103.08 

-25.46 

178.84 

266.50 

61.68 

25  44 

16 

3503.1 

■29.03 

171.21 

1 

115.46 

4 

39  31 

2970.06 

-25.44 

93.40 

266.49 

61.67 

5 29 

1 

2370.1 

- 

■29.02 

85.76 

I 

6*. 54 

22 

35  53 

4103.08 

-25.46 

178.84 

266.50 

61.68 

23  44 

16 

3503.1 

■29.03 

171  .21 

115.46 

4 

39  31 

2970.06 

-25.44 

93.40 

266.49 

61.67 

5 29 

1 

2370.1 

- 

■29.02 

85.76 

64.54 

22 

35  53 

4103.08 

-25.46 

178.84 

266.50 

61.68 

23  44 

16 

3503.1 

- 

29.03 

171  .21 

t 

115.46 

4 

39  31 

2970.06 

-25.44 

93.40 

266.49 

61.67 

5 29 

1 

2370.1 

- 

29.02 

85.76 

OIFFERENTIAL  CORRECTIONS 

MIO-COURX  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

? 

TOE  2.5696 

TRA 

2.7233 

TC3-3.il 37  BAU  .8332 

SGT  6151.9  SGR  509.9  SG3  540.7 

ST  3545.4 

SR 

493.1 

55 

1539.7 

ROC  .3838 

RRA 

.0812  RC3  .0404 

FAU  .05269 

RRT  , 

►6665  RRT 

.6514  RTF  . 

,9857 

CRT  .9548 

CRS 

-.9258 

CST 

-.9963 

FOE  2.3627 

FRA 

3.1552 

FC3-2.2790 

BSP  19808 

see  6173,0  R23  - 

.0108  R13  - 

.9857 

LSA  3891.8 

MSA 

194.4 

SSA 

13.3 

: 

BOE  2.5981 

BRA 

2.7245 

BC3  3. 1140 

FSP  -J926 

SCI  6161.3  SC2  379.6  THA 

3.17 

ELI  3576.6 

EL2 

145.4 

alf 

7.58 

1 

LAUNCH  DATE  OEC  1 

?2  1968 

Flight  time  202.00 

ARRIVAL 

DATE 

JUL 

12  1969 

j 

HELIOCENTRIC  CONIC  DISTANCE  563.010 


RL  147.16 

LAL 

.00 

LOL  90.22 

VL  27.530 

CAL  6.25 

ATl  86.54 

HCA 

258.36 

SMA 

126.90 

ECC  .19241 

INC  3.4632 

VJ 

30.275 

- 

RP  108.79 

LAP 

-3.39 

LOP  348.56 

VP  37.336 

CAP  7.49 

ATP  90.70 

tal 

151.80 

tap 

50.16 

RCA  102.48 

APO  151.32 

V2 

34.833 

RC  134.153 

Cl 

21.09 

CP  -5.58 

TAL  47.54 

tap  155.88 

ETS  348-89 

TAE 

126.82 

ETE 

183.04 

TAC  107.49 

ETC  168.30 

CLP 

-156.49 

= 

PLANETOCENTRIC  CONIC 

! 

C3  21.104 

VHL 

4.594 

Ola  36.85 

WL  36.72 

RAO  6567.9 

VEL  11.937 

PTH 

2.12 

VHP 

5.493 

CL 

0 

RAP  14.62 

ECC 

1 .3473 

? 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

: 

65.37 

22 

46  49 

4103.13 

-24.73 

178.42 

268.81 

61.77 

23 

55  12 

3503.1 

-28.30 

170.83 

114.63 

4 

4|  51 

2995.36 

-24.72 

95.02 

268.80 

61.75 

5 

31  47 

2395.4 

-28.29 

87.43 

65.37 

22 

46  49 

4103.13 

-24.73 

178.42 

268.82 

61.77 

23 

55  12 

3503.1 

-28.30 

170.83 

114.63 

4 

41  51 

2995.36 

-24.72 

95.02 

268.80 

61.75 

5 

31  47 

2395.4 

-28.29 

87.43 

5 

65.37 

22 

46  49 

4103.13 

-24.73 

178.42 

268.81 

61.77 

23 

55  12 

3503.1 

-28.30 

170.83 

114.63 

4 

41  51 

2995.36 

-24.72 

95.02 

268.80 

61.75 

5 

31  47 

2395.4 

-28.29 

87.43 

- 

differential  CORRECTIONS  MIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

2.5871 

TRA 

2.9354 

TC3- 

■3.0022 

BAU 

.8471 

SGT  6241.1  SCR 

505.7 

SC3 

501.9 

ST 

3507.5 

SR 

489.8 

5S 

1459.0 

ROE 

.3915 

RRA 

.0800 

RC3 

.0443 

FAU 

.04764 

RRT  .6446  RRT 

.6306 

RTF 

.9854 

CRT 

.9471 

CRS 

-.9160 

CST 

-.9962 

- 

FOE 

2.1757 

FRA 

3.0874 

FC3- 

1.9545 

BSP 

20181 

SG6  6261 .6  R23 

-.0091 

R13 

.9854 

LSA 

3825 .0 

MSA 

199.3 

SSA 

13.* 

= 

BOE 

2.6166 

BRA 

2.9365 

8C3 

3.0025 

FSP 

-1794 

SGI  6249.7  SG2 

386.1 

tha 

3.00 

Eli 

3538. I 

El2 

155.8 

ALF 

7.55 

LAUNCH 

DATE  OEC  22  1968 

flight  time 

204.00 

ARRIVAL 

DA  TE 

JUL 

14  1969 

- 

HELIOCENTRIC  CONIC  DISTANCE  568.837 

RL  147.16  LAL  .00  LOL  90.22  VL  27.509  GAL  6,6l  A2L  86.58  HCA  261 .53  SMA  126.76  ECC  .19696  INC  3.4169  Vj  30.275 

RP  108.77  LAP  -3.38  LOP  351  .73  VP  37.328  GAP  7.93  ATP  90,50  TAL  150.86  TAP  52.39  RCA  101.79  APO  151.72  V2  34.8*1 

RC  136.471  CL  20.16  OP  -5.28  TAL  46.21  TAP  157.56  ETS  348.64  TAE  126.19  ETE  182.74  TAC  108.88  ETC  168.32  ClP-158.15 

PLANETOCENTRIC  CONIC 


C3  22.336 

VHL 

4,726 

OLA  36.33 

RAL  38.37  RAO  6567.9  VEL  11.988 

PTH  2.14 

VHP 

5< 

► 739 

OPA  -2.22 

RAP  15.87 

ECC 

1.3676 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

i INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

66.22 

22 

57  56 

4103.40 

-23.98 

177.99 

271,18 

61.84 

24 

6 

19 

3503.4 

-27.54 

170.46 

113.78 

4 

43  53 

3022.48 

-23.96 

96.76 

271.17 

61.63 

5 

34 

16 

2422.5 

-27.53 

89.23 

66.22 

22 

57  56 

4103.40 

-23.98 

177.99 

271.18 

61.84 

24 

6 

19 

3503.4 

-27.54 

170.46 

113.78 

4 

43  53 

5022.48 

-23.96 

96.76 

271.17 

61 .83 

5 

34 

16 

2422.5 

-27.53 

89.23 

66.22  • 

22 

57  56 

4103.40 

-23.98 

177.99 

271,18 

61 .84 

24 

6 

19 

3503.4 

-27.54 

170.46 

113.78 

4 

43  53 

3022.48 

-23.96 

96.76 

271.17 

61 .83 

5 

34 

16 

2422.5 

-27.53 

89.23 

differential  CORRECTIONS 

MIO-COUR9C  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.6031 

TRA 

3.1600 

TC3-2.8754 

BAU  .8587 

SCr  6321,4  SCR 

503.0  SC3 

466.4 

ST  3464.3 

SR  487.5 

SS 

1 384 . 5 

ROE  .4010 

RRA 

.0807 

RC3  .0459 

FAU  .04291 

RRT 

.6271  RRT 

.6145  RTF 

.9850 

CRT  .9391 

CRS  -.9060 

CST 

-.9962 

FOE  2.0082 

FRA 

3.0266 

FC3-1 .6633 

BSP  20513 

see  6341.4  R23  - 

.0072  R13 

.9850 

LSA  3756.8 

MSA  204.4 

SSA 

13.4 

BOE  2.6338 

BRA 

3.1611 

8C3  2.8757 

FSP  -J67J 

SCI 

€329.3  SG2 

391.3  tha 

2.87 

Eli  3494.5 

EL2  166.0 

Alf 

7.55 

702 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4 1968-69 


LAUNCH  DATE  OCC  22  1966 
HELIOCENTRIC  CONIC 

RL  147.16  LAL  .00  LOL  90.22  VL  27.467 

RP  106.74  LAP  -3.36  LOP  354.91  VP  37.320 

RC  136.775  CL  19.23  CP  *5.01  ZAL  44.66 

PLANETOCENTRIC  CONIC 

C3  23.726  VHL  4.671  OLA  35.61  RAL  39.99 


CAL 

CAP 


FtlOHT  TIME  206.00 

distance  574.624 
6.99  AZL  66.63  HCA 
6.36  AZP  90.31  TAt 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

67.11 

23  9 16 

4103.71 

-23.19 

112.89 

4 45  32 

3051  .64 

-23.17 

67.11 

23  9 16 

4103.71 

-23.19 

112.69 

4 45  32 

3051 .64 

-23.17 

67.11 

23  9 16 

4103.71 

-23.19 

112.69 

4 43  32 

3051 .64 

-23.17 

DIFFERENTIAL 

CORRECTIONS 

RAO  6566.0 
INJ  LONC 
177.56 
96.64 
177.56 
96.64 
177.56 
96.64 


VEL  12.046  PTH 
iNJ  RT  ASC  IN. 

273.59 
273.56 

273.59 
273.56 

273.59 
273.56 


( 

ARRIVAL  CATE 

JUL 

16  196‘ 

264.70 

SMA 

126.61 

ECC  .20188 

INC  3.3714 

VI 

3D  .275 

149.90 

TAP 

54.60 

RCA  101  .05 

APO  152.17 

V2 

54.850 

125.62 

ETE 

162.49 

ZAC  110.36 

ETC  168.52 

CLP 

-159.74 

2.15 

VHP 

5.997 

OPA  -1.33 

RAP  17.20 

ECC 

1 .5905 

1 AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

61  .92 

24 

17  40 

3503.7 

-26.75 

1 70  .0  7 

61  .91 

5 

36  24 

2451  .6 

-26.74 

91  .15 

61 .92 

24 

17  40 

3503.7 

-26.75 

1 70  .0  7 

61 .91 

5 

36  24 

2451  .6 

-26.74 

91  .15 

61.92 

24 

17  40 

3503.7 

-26.75 

170  .0  7 

61.91 

5 

36  24 

2451  .6 

-26.74 

91  .15 

MlO'COURSe  EICCUTION  ACCURACY 


OR0IT  determination  ACCURACY 


TOE 

2.6169 

TRA 

3.3961 

TC3-2.7374 

8AU 

.6665 

SCT 

6393.4 

SCR 

501  .2  SC3 

434.0 

ST 

3415.7 

SR 

485  .8 

SS 

1315.2 

ROC 

.4119 

RRA 

.0632 

RC3  .0456 

FAU 

.03655 

RRT 

.6139 

RRF 

.6027  RTF 

.9647 

CRT 

.9306 

CRS 

-.8959 

CST 

-.9962 

FOE 

1 .6566 

FRA 

2.9722 

FC3-S .4065 

BSP 

20621 

see 

6413.1 

R23 

-.0053  R13 

.9647 

LSA 

3666.3 

MSA 

209.9 

SSA 

13.4 

0OE 

2.6492 

BRA 

3.3992 

0C3  2.7376 

FSP 

-1559 

SCI 

6400.9 

502 

395.2  THA 

2.77 

ELI 

3445.6 

EL2 

176.0 

alF 

7.56 

INCH 

DATE  DEC  22  1966 

FLIGHT 

TIIC 

206.00 

ARRIVAL 

DATE 

JUL 

18  1969 

HELIOCENTRIC  CONIC 
RL  147.16  LAL  .00  LOL  90.22 

RP  106.71  LAP  -3.32  LOP  356.09 

RC  141.067  CL  16.31  CP  -4,77 

PLANETOCENTRIC  CONIC 
C3  25.303  VML  5.030  OLA  35.27  RAL 


VL  27.465 
VP  37.313 
ZAL  43.56 


distance  560.370 

CAL  7.41  AZL  66.67  MO  267.66  SNA  126.47  ECC  .20719  INC  5.3263  VI  30.275 

CAP  6.65  AZP  90.12  TAL  146.94  TAP  56.61  RCA  100-26  APO  152.67  V2  34,860 

ZAP  160.69  ETS  347.95  ZAE  125.09  ETE  182.28  ZAC  111.90  ETC  168.30  ClP-161 ,27 


41.60  RAO  6566.0  VEL  12.111  PTH  2.17  VHP  6.268  OPA  -.44  RAP  18.60  ECC  1.4164 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

iNJ  2 LAT 

INJ  2 LONG 

66.03 

23  20  51 

4103.97 

-22.37 

177.11 

276.04 

61.99 

24  29  15 

3504  .0 

-25,93 

169  .67 

111.97 

4 46  45 

3062.95 

-22.35 

100.65 

276.03 

61.96 

5 36  6 

2462.9 

-25.92 

95.22 

66.03 

23  20  51 

4J03.97 

-22.37 

177.11 

276.04 

61.99 

24  29  15 

3504.0 

-25.93 

169.67 

111.97 

4 46  45 

3062.95 

-22.35 

100.65 

276.03 

61.96 

5 36  6 

2462.9 

-25,92 

93.22 

66.03 

23  20  51 

4103.97 

-22.37 

J77.ll 

276.04 

61  .99 

24  29  15 

3504  .0 

-25,93 

169.67 

111.97 

4 46  45 

3062.95 

-22.35 

100.65 

276.03 

61  .96 

5 36  6 

2462.9 

-25,92 

93  .22 

DIFFERENTIAL  CORRECTIONS 
TOE  2.6296  TRA  3.6505  TC3-2.5696  6AU  .6762 

ROE  .4240  RRA  .0674  RC3  *0436  FAU  .03451 

FOE  1.7205  FRA  2.9236  FC3-1 .1606  6SP  21097 

0OE  2.6635  0RA  3.6516  0C3  2.5902  FSP  -1454 


MID-COURSE  EICCUTION  ACCURACY 
SCT  6457.5  SCR  500.1  SC3  4Q4.2 

RRT  .6046  RRf  .5946  RTF  .9643 

see  6476.6  R23  -.0035  R13  .9643 

SCI  6464.6  SC2  397.6  THA  2.69 


OR0IT  OETERHINA 
ST  3363.3  SR 
CRT  .9223  CRS 
LSA  3614,6  MSA 
ELI  3392.9  EL2 


TION  ACCURACY 
484.3  S5  1251 .3 
-.8857  CST  -.9962 

215.5  SSA  13.3 

185.6  AlF  7.59 


LAUNCH  DATE  DEC  22  1968 

heliocentric  conic 

RL  147.16  LAL  .00  LOt 

RP  108.68  LAP  -3.28  LOP 

RC  143.344  CL  17,40  CP 

PLANETOCENTRIC  CONIC 
C3  27.084  VHL  5.204  OLA 


90.22 
1 .27 
-4.55 


VL  27.443 
VP  37.306 
ZAL  42.25 


CAL 

CAP 


FLIGHT  TIME  210.00 
DISTANCE  566.066 

7.65  AZL  66,72  HCA  271 .05  5MA  126.32  ECC 
9.34  AZP  69.94  TAl  147.96  TAP  59.02  RCA 


ARRIVAL  DATE  JUL  2D  1969 


.21294  INC  3.2813  VI  30.275 
99.42  APO  153.22  V2  34.870 


ZAP  162.17  ETS  347.49  ZA£  124.61  ETE  182.11  ZAC  115.50  ETC  168.28  ClP-162.74 


34.73  RAL  43.17  RAO  6566.1  VEL  12.184  PTH  2.19  VHP  6.553  OPA 


.45  RAP  20.06  ECC  1 .4457 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

66.99 

23  32  39 

4104.15 

-21 .52 

176.64 

276.52 

62.06 

24 

41  3 

3504  .2 

-Z5.08 

169  .25 

in  .01 

4 47  30 

3116.46 

-21 .51 

102.81 

276.52 

62  .05 

5 

39  27 

2516.5 

-25.07 

95.43 

68.99 

23  32  39 

4104.15 

-21 .52 

176.64 

276.52 

62  .06 

24 

41  3 

3504.2 

-25.08 

169 .25 

11 1 .01 

4 47  30 

3116.46 

-21 .51 

102.61 

276.52 

62.05 

5 

39  27 

2516.5 

-25  .07 

95  .43 

66.99 

23  52  39 

4104.15 

-21  .52 

1 76 . 64 

276.52 

62.06 

24 

41  3 

3504  .2 

-25.08 

169  .25 

in  .01 

4 47  30 

3116.46 

-21 .51 

102.61 

276.52 

62.05 

5 

39  27 

2516.5 

-25.07 

95 .43 

differential 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.6445  TRA  3.9216  TC3-2 
ROE  .4373  RRA  .£ 

FOE  1.6001  FRA  2.6633  FC3 
eOE  2.6604  BRA  3.9229  0C3 

LAUNCH  DATE  DEC  22  1966 

heliocentric  CONIC 
RL  147.16  LAL  .00 
RP  108.65  LAP  -3.23 
RC  145.608  CL  16.50 
PLANETOCENTRIC  CONIC 
C3  29.102  VHL  5.395 


TC3' 

’2.4297 

BAU 

.6799 

RC3 

.0413 

FAU 

.03061 

FC3 

- .9786 

BSP 

21271 

BC3 

2.4300 

FSP 

'1352 

LOL 

90.22 

VL 

27.420 

LOP 

4.45 

VP 

37.299 

CP 

-4.35 

ZAL 

40.95 

OLA 

34.18 

RAL 

44.71 

SCT  6517.2  SCR  499.3  SC3  377.2 
RRT  .5997  RRT  .5911  RTF  .9840 
see  6536.3  R23  -.0016  R1 3 .9640 

SCI  6524.1  5C2  399.2  THA  2.64 

FLIGHT  TIME  212.00 


ST  331 1 .6  SR 
CRT  .9135  CRS 
LSA  3546.3  MSA 
ELI  3340.9  EL2 


482.9  SS 
-.8756  CST 
221  .0  SSA 
194.7  ALF 


1 194  .0 
- ,9963 
1 3.2 
7.61 


ARRIVAL  DATE  JUL  22  1969 


CAL 

GAP 


DISTANCE  591.713 

6.32  AZL  66.76  HCA  274.23  SHA  126.17  ECC  .21917  INC  3.2563  VI  30.275 
9.86  AZP  69.76  TAL  146.99  TAP  61.22  RCA  96.52  APO  153.82  V2  34.880 


ZAP  163.59  ETS  346,92  ZAC  124.17  ETE  181.96  ZAC  115.15  ETC  168.23  ClP-164.16 
RAO  6566.2  VEL  12.267  PTH  2.21  VHP  6.855  OPA  1.34  RAP  21.58  ECC  1.4789 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

70.00 

23  44  44 

4104.02 

-20.64 

176.13 

261 .04 

62. 13 

24  53 

8 

3504.0 

-24.20 

168 .79 

no. DO 

4 47  42 

3152.42 

-20.63 

105.13 

26J .04 

62.12 

5 40 

14 

2552.4 

-24.19 

97.80 

70.00 

23  44  44 

4104 .02 

-20.64 

176.13 

261 .04 

62.13 

24  53 

8 

3504.0 

-24.20 

168 .79 

no. DO 

4 47  42 

3152.42 

-20.63 

103.13 

261 .04 

62.12 

5 40 

14 

2552.4 

'24 .19 

97.80 

70.00 

23  44  44 

4104.02 

-20.64 

1 76 . 1 3 

261 .04 

62.13 

24  53 

8 

3504.0 

-24.20 

168 . 79 

no. 00 

4 47  42 

3152.42 

-20.63 

105.13 

261 .04 

62.12 

5 40 

14 

2552.4 

-24.19 

97  .80 

differential  corrections 

HIO- 

■COURSE  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.6544 

TRA  4.2059 

TC3-2.27D4 

BAU  .8634 

SCT 

6565.6  SCR 

496.2  SC3 

352.1 

ST  3252.3 

SR  480,8 

SS 

1139. 1 

ROE  .4512 

RRA  .1014 

RC3  .0376 

FAU  .02717 

RRT 

.5973  RRF 

.5697  RTF 

.9837 

CRT  .9043 

CRS  -.0652 

CST 

- .9964 

FOE  I .4879 

FRA  2.8453 

FC3  -.8062 

BSP  21515 

see 

6564.5  R23 

-.0001  R13 

.9637 

LSA  3472.0 

MSA  226.5 

SSA 

1 5 .0 

0OE  2.6924 

BRA  4,2071 

BC3  2.2707 

FSP  -1264 

SCI 

6572.4  SG2 

399.2  THA 

2.60 

ELI  3201.4 

EL2  203.4 

AlF 

7.64 

703 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4,  1968-69  ► 


LAUNCH  CATC  OCC  22  1966  ruICWT  TJlC  214,00  ARRIVAL  CATC  JUL  24  1969 

HCuIOCCNTRIC  CONIC  OISTANCC  597.296 

Rl  147.16  LAL  .00  La  90.22  VL  27.396  CAL  6.63  A7t  66.61  HCA  277.41  SNA  126.02  tCC  .22591  INC  3.1906  VI  30.275 

RP  106.61  LAP  '3.16  LOP  7,64  vP  37.292  CAP  10.40  A7P  69.59  TAL  146.02  TAP  63.42  RCA  97.55  APO  154.49  V2  34.691 

RC  147.657  Cl  15.60  CP  -4,16  7AL  39.66  7AP  164.97  CT5  346.21  7A£  123.76  CTC  161.64  ZAC  116.85  CTC  166.15  ClP'165.55 

PLANE TOCCNTRIC  CONIC 

C3  31  .390  VHL  5.603  CLA  33.63  «AL  46.21  «A0  6566.3  VCL  12.360  PTH  2.23  VHP  7.174  OPA  2.22  RAP  25.15  ICC  1.5166 


LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  AZMTH 

i INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

71  ,05 

0 

1 3 

4103.41 

-19.73 

175.57 

263.59 

€2.20 

1 9 27 

3503,4 

-23.30 

166.28 

108.95 

4 

47  17 

3191.00 

-19.72 

107.62 

263.56 

62.19 

5 40  28 

2591 .0 

-23.28 

100.34 

71  .05 

0 

1 3 

4103.41 

-19.73 

175,57 

263.59 

62.20 

1 9 27 

3503.4 

-23.30 

166.28 

108.95 

4 

47  17 

3191 .00 

-19.72 

107.62 

263.56 

62.19 

5 40  28 

2591 .0 

-23.28 

100.34 

110.00 

5 

40  16 

3026.61 

-24.36 

97.46 

266.06 

65.25 

6 30  47 

2426.6 

-27.49 

89.71 

110.00 

4 

7 13 

3513.60 

-15.22 

114.50 

260.93 

59.02 

5 2 26 

2713.6 

-19.21 

107.66 

DIFFERENTIAL  CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  2.6648 

TRA 

4.5066 

TC3-2.1063 

BAU  .6640 

SCT  6607.6  SCR 

497.0  SC3 

329.0 

ST  3192.4 

SR  476.2 

SS  1089.2 

ROE  .4658 

RRA 

.1110 

RC3  .0339  FAU  .02392 

RRT 

.5979  RRF 

.5912  RTF 

.9635 

CRT  .6950 

CRS  -.6546 

CST  -.9965 

FOE  1.3672 

FRA 

2.6133 

FC3  -.6596 

BSP  2l?29 

see  66Z6.i  R23 

.^13  R13 

.1^35 

LSA  3396.9 

MSA  231.7 

SSA  12.8 

eOE  2.7052 

BRA 

4.5102 

6C3  2.1065 

FSP  -IJ83 

SCI 

6614.5  SC2 

396.0  THA 

2.56 

Eli  3221.1 

Cl2  211.4 

AlF  7.67 

LAUNCH  GATE  0€C  22  1966  PtlCHT  TIME  216.00^  ARRIVAL  DATE  JUL  26  1969 


HELIOCENTRIC  CONIC  DISTANCE  602.614 


Rl  147.16 

LAL 

.00 

La  90.22 

VL  27.375 

CAL  9.36 

A?L  86.06  K*  280.59 

SNA 

125.67 

ECC  .23324 

INC  3.1447 

VI 

30.275 

RP  108.58 

LAP 

-3.09 

LOP  10.62 

VP  37.266 

CAP  10.97 

ATP  69.42 

tal 

145.05 

TAP 

65.64 

RCA  96.51 

APO  155.23 

V2 

34.902 

RC  150.092 

GL 

14.72 

CP  -4.01 

ZAL  36.43 

ZAP  166.30 

ETS  345.34 

ZAE 

123.37 

ETE 

181.74 

ZAC  126.59 

ETC  166.06 

CLP 

-166.90 

r 

PLAfCTOCENTRIC  CONIC 

1 

C3  33.991 

VHL 

5.630 

OLA  33.07  RAL  47.67 

RAO  6566.3 

VEL  12.464  PTH 

2.25 

VHP 

7.514 

OPA  3.  JO 

RAP  24.76 

ECC 

1 .5594 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

iNJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

72.16 

0 

13  49 

4102.11 

-16.60 

274.95 

266.16 

62.28 

2 

22  11 

3502.1 

-22.36 

167. 7J 

107.84 

4 

46  9 

3232.42 

-16.79 

110.30 

266.16 

62.27 

5 

40  2 

2652.4 

-22.35 

103.07 

7?. 16 

0 

13  49 

4102.11 

-16.60 

174.95 

266.16 

62.26 

1 

22  11 

3502.1 

-22.36 

167. 7J 

= 

107.64 

4 

46  9 

3232.42 

-16.79 

110.30 

266.16 

62.27 

5 

40  2 

2632.4 

-22.35 

103.07 

110.00 

6 

5 29 

2966.73 

-25.46 

94.90 

269.63 

66.40 

6 

55  16 

2366.7 

-26.45 

66.96 

i 

110,00 

3 

53  40 

3393.60 

-12.36 

116.95 

262.32 

57.67 

4 

50  13 

2793.6 

-16.52 

112.31 

differential  corrections 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

- 

TOE 

2.6754 

TRA  4.6314 

TC3-J 

.9402  SAU 

.6616 

SCT  6643.2  SCR 

495.3 

SC3 

307.7 

ST 

3131.6  SR 

474.7 

SS 

1043.6 

- 

roe 

.4611 

RRA  .1224 

RC3 

.0299  FAU 

.02091 

RRT  .6009  RRF 

.5950 

RTF 

.9834 

CRT 

.6653  CRS 

-.6445 

CST 

-.9966 

■ 

FOE 

1 .2964 

FRA  2.7664 

FC3  - 

.5325  BSP 

21920 

see  6661.7  R23 

.0025 

R13 

.9634 

LSA 

3326.4  MSA 

236.5 

SSA 

12.6 

BOE 

2.7163 

BRA  4.6330 

BC3  I 

.9404  FSP 

-1107 

SCI  6649.9  SC2 

395.5 

THA 

2.57 

Eli 

3159.6  EL2 

216.6 

ALF 

7,68 

LAUNCH 

DATE 

DEC  22  1968 

Flight  time 

218.00 

ARRIVAL 

DATE 

JUL 

28  1969 

HELIOCENTRIC  CONIC  DISTANCE  606.251 


RL  147.16 

LAL 

.00 

ta 

90.22 

VL  27.351 

CAL  9.97 

AZL  66.90 

HCA 

283.77 

SMA 

125.72 

ECC  .24121 

INC  3.0976 

VI  30.275 

RP  108.54 

LAP 

-3.01 

LOP 

14.01 

VP  37.260 

GAP  11.58 

AZP  69.26 

tal 

M4.09 

tap 

67.87 

RCA  95.40 

APO  156,04 

V2  34.914 

RC  152.312 

OL 

13.85 

CP 

-3.87 

ZAL  37.22 

ZAP  167.61 

ETS  344.25 

ZAE 

J23.00 

ETE 

181 .66 

ZAC  120.35 

ETC  167.94 

ClP-168.22 

= 

planetocentric  conic- 

C3  36.956 

VHL 

6.079 

OLA 

32.50 

RAL  49.06 

RAO  6566.4 

VEL  12,563 

PTH 

2.26 

VHP 

7.875 

OPA  3.97 

RAP  26.42 

ECC  1.6082 

LNCH  AZMTH 

LNCH  TIME 

L-I 

TIME 

INJ  lAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73.35 

0 

27  2 

4099 

.79 

-17.64 

174.24 

2SB.76 

62.37 

1 

55  21 

3499.8 

-21.40 

167.05 

106.67 

4 

44  13 

3276 

.97 

-17.63 

113.20 

2Sa.7i 

62.36 

5 

38  50 

2677.0 

-21.39 

106.00 

73.33 

0 

27  2 

4099.79 

-17.84 

174.24 

288.76 

62.37 

1 

35  21 

3499.8 

-21.40 

167.05 

106.67 

4 

44  13 

3276.97 

-17.85 

113.20 

288. 7J 

62.36 

5 

38  50 

2677.0 

-21.39 

106.00 

- 

110.00 

6 

26  1 

2963.00 

-26.17 

93.22 

292.99 

67.18 

7 

15  24 

2363.0 

-29.03 

85.20 

- 

110.00 

3 

44  24 

3461 

.77 

-9.87 

122.64 

283.98 

57.11 

4 

42  6 

2861  .8 

-14.14 

116.14 

OIFEERENTIAl  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

2.6906 

TRA 

5.1796 

TC3- 

1.7690 

BAU 

.8741 

SCT  6675.9  SCR  493.4 

SC3 

26$. 4 

ST 

3074.3 

SR 

470.6 

SS 

1003.8 

ROE 

.4969 

RRA 

.1359 

RC3 

.0263 

FAU 

.01795 

RRT  .6066  RRT  .6014 

RTF 

.9833 

CRT 

.8757 

CRS 

-.8346 

CST 

-.9968 

FOE 

1 .2168 

FRA 

2.7673 

FC3 

-.4206 

BSP 

22001 

see  6694.1  R23  .0036 

R13 

.9833 

LSA 

3259.2  MSA 

240.7 

SSA 

12.4 

BOE 

2.7363 

BRA 

5.1816 

8C3 

1.7692  FSP 

-1032 

SCI  6662.6  SC2  391.9 

THA 

2.58 

ELI 

3102. 0 

EL2 

225.2 

ALF 

7.67 

LAUNCH 

DATE  DEC  22  1966 

flight  TIME  220.00 

ARRIVAL 

DATE 

JUL 

30  1969 

HELIOCENTRIC  CONIC 

DISTANCE  613.597 

RL 

147.16 

LAL 

.00 

La 

90.22 

VL 

27.328 

GAL 

10.61  AZL  66.95  HCA  : 

266. 

96 

SHA 

125.57 

ECC 

.24990 

INC 

3.0491 

VI 

30.275 

RP 

106.50 

LAP 

-2.92 

LOP 

17.20 

VP 

37.274 

GAP 

12.22  AZP  69.11  tal 

143. 

15 

TAP 

70.11 

RCA 

94.19 

APO 

156.95 

V2 

34.926 

RC  154.516 

gl 

13.00 

GP 

-3.73 

ZAL 

36.03 

ZAP 

166.86  ETS  U2.B6  ZAE 

122. 

64 

ETE 

181. S9 

ZAC 

122.15 

ETC 

167.78 

CLP- 

-169.51 

PLANETaENTRIC  CONIC 

C3 

40.344 

VHL 

6.352 

Ola 

31.93 

RAL 

50.45 

RAO  6566.6  VEL  12.71 7 PTH 

2. 

31 

VHP 

8.262 

OPA 

4.83 

RAP 

26.10 

ECC 

1 .6640 

LNCH  AZMTH  LNCH  TIME  L-1  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
74.56  0 40  47  4096.04  -16.86  173,42  291.37  62.47  1 49  3 3496.0  -20.41  166.27 

105.42  4 41  21  3325.05  -16.65  116.33  291.36  62.46  5 36  46  2725.1  -20.40  109.18 

74.58  0 40  47  409^.04  -16.86  173.42  291.37  62.47  I 49  3 3496.0  -20.41  166.27 

105.42  4 41  21  3325.05  -16.65  116.33  291.36  62.46  5 36  46  2725.1  -20.40  109.18 

110.00  6 44  2 2945.10  -26.64  92.04  296.24  67.74  7 33  7 2345.1  -29.42  83.96 

110.00  3 37  16  3524.00  -7.56  125.97  265.77  56.56  4 56  0 2924.0  -11.90  119.57 

DirrERENTIAL  CCRRECTIONS  MID-OSURSC  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.7032  TRA  5.5460  TC3-1 .6034  BAU  .6649  SCT  €696.5  SCR  490.6  S03  270.3  ST  3013.2  SR  465.2  SS  966.3 

ROE  .5130  RRA  .1511  RC3  .0226  FAU  .01531  RRT  .6137  RRT  .6069  RTF  .9634  CRT  .8657  CRS  -.6245  CST  -.9969 

FOE  1.1427  FRA  2,7512  FC3  -.3265  BSP  22166  SC6  6716.4  R23  .0043  R13  .9634  LSA  3169.0  MSA  244.4  SSA  12.2 

BOE  2.7514  BRA  5.5500  BC3  1.6036  FSP  -966  SCI  6705.3  SC2  367.0  THA  2.56  ElI  3040.2  El2  230.8  AlF  7.66 


704 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATC  DCC  23  1966 


flight  time  70.00 


arrival  date  mar  3 1969 


heliocentric  CONIC 
RL  147,15  LAL  .00  LOt  91 .^4 

RP  107.48  LAP  3.02  LOP  139.22 

RC  65.159  OL  5.36  CP  1 .25 

planetocentric  conic 
C3  185.505  VHL  13.620  OLA  14.84 
LNCH  A7MTH  LNCH  1 
90.00  4 43 

90.00  20  36 

100.00  6 12 

100.00  21  50 

110.00  7 39 

110.00  22  40 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6400  TRA-J.< 

ROE  -.9698  RRA  .: 


LAUNCH  DATE  DEC  23  1968 


DISTANCE  140.685 

VL  18.775  CAL  16.95  A7L  85.94  HCA  48.06  SNA  91,44  ECC  .65159  INC  4.0618  VI  30.277 

VP  3K  908  CAP  -39.60  A7P  87.28  TAL  170.37  TAP  218.43  RCA  31.86  APO  151.02  V2  35.257 

7Al  65.86  7AP  27.68  ETS  182.41  7AE  143.72  ETE  191.42  7aC  81.48  ETC  165.83  CLP  27.66 


RAL  21.61  RAO  6571.0  VEL  17.516  PTH 


L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  AZMTH 

INJ  time 

3201 .46 

-26.07 

110.85 

286.91 

78.54 

5 36 

57 

4885.20 

20.21 

212.13 

274.15 

69.73 

21  58 

5 

2913.29 

-27.86 

90.05 

287.32 

78.70 

7 1 

30 

4648.60 

21.91 

194,05 

273.46 

69.14 

23  7 

29 

2643.77 

-32.59 

70.66 

288.39 

79.06 

8 23 

9 

4490.89 

26.39 

180.13 

271.51 

67.44 

23  55 

12 

2.97  VHP  23.005  OPA  -7.14  RAP  348.81  ECC  4.0529 
PO  CST  TIM  INJ  2 LAT  JNJ  2 LONG 


2601.5 

4285.2 

2313.3 

4048.6 

2045.8 

3890.9 


-27.39 

17.26 

-29.13 

18.88 

-33.75 

23.10 


102.43 
204.69 
81  .46 
186.56 
61  .62 
172.52 


TC3 

-.1125 

BAU 

.2833 

SCT 

RC3 

-.0199 

FAU 

.01330 

RRT 

FC3 

-.0621 

BSP 

2242 

see 

BC3 

.1142 

FSP 

-66 

SCI 

MIO-COURSE  EXECUTION  ACCURACY 

831.6  SCR  445.5  SC3  31.0 
.0076  RRF  -.0102  RTF  -.6404 
943.4  R23  -.0034  R13  -.6404 
831.6  SC2  445.5  THA  .33 

flight  TI>C  72.00 


ORBIT  OE TERN I NAT ION  ACCURACV 


HELIOCENTRIC  CONIC 


RL 

147.15 

LAL 

.00 

RP 

107.49 

LAP 

3.10 

RC 

63.173 

CL 

5.73 

.00  LOL  91 .24  VL 
142.47  VP 
1.29  ZAL 


19.434  CAL 


DISTANCE  146.696 
16.23  A7L  86.02  HCA 


51.30  SNA 


32.298  CAP  -37.73  ATP 
64.78  ZAP  26.15  ETS 


ST 

346.2 

SR 

411.2 

ss 

332.4 

CRT 

.6936 

CRS 

.7929 

CST 

.9872 

LSA 

590.2 

MSA 

225.5 

SSA 

13.7 

ELI 

496.2 

El2 

206.6 

alf 

52.00 

ARRIVAL 

DATE 

MAR 

5 1969 

ECC 

.62414 

INC 

3.9770 

VI 

30.277 

RCA 

34.98 

APO 

151.14 

V2 

35.254 

ZAC 

83.13 

ETC 

165.96 

CLP 

26.12 

Planetocentric  conic 


C3  168.231 

VHL  12.970 

OLA  15.59 

RAL  22.52  RAO  6570. ( 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  MT 

INJ  LONG 

90.00 

4 40  21 

3212.09 

-25.93 

111.59 

90.00 

20  47  13 

4842.17 

19.17 

209.40 

100.00 

6 10  16 

2922.11 

-27.74 

90.68 

100.00 

21  59  59 

4607.38 

20.89 

191.41 

110.00 

7 37  35 

2648.91 

-32.52 

71 .05 

110.00 

22  49  9 

4453.34 

25.39 

177.67 

VEL  17.016  PTH  2.92  VHP  22.072  OPA 
INJ  RT  ASC  INJ  A7MTH 


-6.43  RAP  350.38  ECC  3.7687 


286.89 

273.88 

287.31 

273.16 

288.42 

27J.10 


78.19 

68.75 

78.39 

68.12 

78.84 

66.30 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5 33  53 

2612.1 

-27.29 

103.19 

22  7 55 

4242.2 

16.11 

202.06 

6 58  58 

2322.1 

-29.06 

82.13 

23  16  46 

4007.4 

17,73 

184.04 

8 21  44 

2048.9 

-33.72 

62.02 

24  3 23 

3853.3 

21 .96 

170.19 

DIFFERENTIAL  CORRECTIONS 


TOE  -.6403 

TRA- 1.6686 

TC3 

-.1187 

BAU 

,2715 

SCT 

ROE  -.9343 

RRA 

.3701 

RC3 

-.0222 

FAU 

.01352 

RRT 

FOE  .3564 

FRA 

.6700 

FC3 

-.0696 

BSP 

2357 

sea 

eOE  1.1 327 

BRA  1.7091 

BC3 

.1207 

FSP 

-72 

SC] 

LAUNCH  DATE  DEC  23  1968 


MIO-COURSE  EXECUTION  ACCURACY 
872.0  SCR  450.0  SC3  33.7 
.0116  RRF  -.0140  RTF  -.6597 
981.2  R23  -.0035  R13  -.6597 
872.0  SC2  449.9  THA  .47 

flight  time  74.00 


ORBIT  determination  ACCURACY 


ST 

364.4  SR 

415.9 

SS 

348.0 

CRT 

.6933  CRS 

.7941 

CST 

.9870 

LSA 

610.8  MSA 

231  ,5 

SSA 

13.9 

ELI 

509.7  El2 

214.2 

ALF 

50.41 

ARRIVAL 

DATE 

MAR 

7 1969 

heliocentric  conic 

RL  147.15  LAL  .00  LOL  91.24  VL  20.050 

RP  107.50  LAP  3.18  LOP  145,72  VP  32.669 

RC  61.231  CL  6.10  CP  1.33  ZAL  63.76 

planetocentric  conic 
C3  152.646  VHL  12.355  OLA  16.32  RAL 


DISTANCE  152.797 

GAL  15.52  AZL  86.10  HCA  54.55  SMA  94.67  ECC  .59739  INC  3.8996  VI  30.277 

CAP  -35.96  AZP  87.74  TAL  168.91  TAP  223.46  RCA  38.12  APO  151.23  V2  35.251 

ZAP  24.64  ETS  183.14  ZAE  145.19  ETE  192.83  ZAC  84.80  ETC  166.07  CLP  24.61 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 36  51 

3221 .90 

-25.79 

112.27 

90.00 

20  57  33 

4798.43 

18.06 

206.66 

100.00 

6 7 21 

2930.05 

-27.63 

91.25 

100.00 

22  9 45 

4565.51 

19.80 

188.78 

110.00 

7 35  52 

2653.07 

-32.47 

71.36 

110.00 

22  57  42 

4415.25 

24.32 

175.23 

differential  corrections 


LAUNCH  DATE  DEC  23  1968 


HELIOCENTRIC  CONIC 


TC3 

-.1241 

BAU 

.2583 

RC3 

- .0246 

FAU 

.01377 

FC3 

-.0781 

BSP 

2526 

8C3 

.1266 

FSP 

-80 

RL  147.15 

LAL 

.00 

LOL  91 .24 

VL 

RP  107.51 

LAP 

3.24 

LOP  148.98 

VP 

RC  59.338 

OL 

6.49 

CP  1.38 

ZAL 

Planetocentric  conic 

C3  138.571 

VHL 

11.772 

OLA  17.04 

RAL 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

II 

90.00 

4 

33  3 

3230.96 

-i 

90.00 

21 

7 43 

4753.95 

100.00 

6 

4 10 

2937.15 

-J 

100.00 

UO.OO 

110-00 


22  19  18  4522.99 

7 33  56  2656.29 


23  6 1 4376.62 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6381  TRA-1.6690  TC3  -.1291 

ROE  -.8641  RRA  .3267  RC3  -.0271 

FOE  .3844  FRA  .7l7j  FC3  -.0878 

eoe  I. 0741  8RA  1.7006  6C3  .1319 


23.38  RAD  6570.7  VEL  16.552  PTH  2.88  VHP  21.172 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
286.74  77.88  5 30  33 

273.56  67.82  22  17  32 

287.18  78.11  6 56  11 

272.80  67.14  23  25  50 

288.32  78.66  8 20  5 

270.64  65.20  24  11  18 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  912.5  SCR  453.7  SC3  36.6 
RRT  .0156  RRF  -.0181  RTF  -.6786 
see  1019.0  R23  -.0040  RI3  -.6786 
SCI  912.5  SC2  453.6  THA  .59 

FLIGHT  TIME  76.00 

DISTANCE  158.977 

20.624  CAL  14.84  AZL  86.17  HCA  57.80  SMA  96.27 

33.020  CAP  -34.28  AZP  87.96  TAL  168.21  TAP  226.01 

62.81  ZAP  23.15  ETS  183.56  ZAE  146.11  ETE  193.63 

24.18  RAO  6570.5  VEL  16.121  PTH  2.84  VHP  20.305 

NJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 

25.66  112.91  286.46  77.59  5 26  54 

16.90  203.92  273.17  66.94  22  26  57 

27.53  91.75  286.91  77.86  6 53  7 

18.66  186.14  272.37  66.21  23  34  41 

-32.42  71.60  288.09  78.52  8 18  12 

23.20  1 72.79  270.13  64.16  24  18  58 

MID-COURSE  EXECUTION  ACCURACV 
BAU  .2444  SCT  954.3  SCR  456.8  SG3  39.7 

FAU  .01406  RRT  .0200  RRF  -.0227  RTF  -.6967 

BSP  2705  see  1058.0  R23  -.0046  R13  -.6967 

FSP  -89  SCI  954.4  SC2  456.6  THA  .71 


OPA  -5.71  RAP  351.96  ECC  3.5122 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2621.9  -27.20  103.89 

4198.4  14.90  199.41 

2330.0  -28.99  82. 7 | 

3965.5  16.54  181.51 

2053.1  -33,69  62.54 

3815.3  20.77  167,88 

ORBIT  determination  ACCURACV 


ST 

382.7  SR 

420.0 

SS 

364.0 

CRT 

.6928  CRS 

.7955 

CST 

.9866 

LSA 

631 .6  MSA 

237.2 

SSA 

14.1 

ELI 

523.3  EL2 

221  .5 

ALF 

48.83 

arrival 

DATE 

MAR 

9 1969 

ECC 

.57140  INC 

3.8283 

VI 

30.277 

RCA 

41.26  APO 

151 .29 

V2 

35.248 

ZAC 

86.48  ETC 

166.17 

CLP 

23.11 

OPA 

-4.97  RAP 

353.55 

ECC 

3.2805 

PO  CST  TIM  INJ 

2 LAT 

INJ 

2 LONG 

2631 .0 

4154.0 
2357.2 

3923.0 

2056.5 

3776.6 


-27.11 

13.63 

-28.92 

15.28 

-33.66 

19.53 


104.54 

196.76 

83.22 

178.97 

62.59 

165.57 


ORBIT  determination  ACCURACV 
ST  401. 9 SR  423.5  S5  380.5 

CRT  .6928  CRS  .7971  CST  .9863 

LSA  653.2  MSA  242.4  SSA  14.3 

ELI  537.3  EL2  228.4  AlF  47. J 7 


705 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69) 


LAUNCH  CATE  DEC  25  ruIGHT  TIME  75.00  ARRIVAL  DATE  MAR  II  1969 

heliocentric  conic  distance  165.25? 

RL  1A7.I5  lAL  .00  lOl  91.24  VL  21.160  CAL  14.18  A7L  86.24  HCA  61.04  $MA  97.67  ECC  .54623  INC  3.7619  VI  30.277 

RP  107.52  LAP  3.29  LOP  152.23  VP  33.353  CAP  -32.68  A7P  88.18  TAl  167.53  TAP  228.58  RCA  44.41  APO  151.32  Vg  35.243 

RC  57.501  Cl  6.89  CP  1.43  7AL  61.92  7aP  21.67  ETS  184.04  7AE  147.16  ETE  194.50  7AC  88.17  ETC  166.25  CLP  21 .62 

PlANETOCENTRIC  CONIC 


C3  125.851 

VHL  11.218 

OLA  17.75 

RAL  24.92 

RAO  6570.3 

VEL  15.722 

PTH  2 . 79 

VHP  19.468 

OPA  -4.21 

RAP  355.15 

ECC  3.071T 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 28  58 

3239.33 

-25.53 

113.49 

286.05 

77.32 

5 22  58 

2639.3 

-27.03 

105.14 

90.00 

21  17  4e 

4708.72 

15.67 

201.16 

272.74 

66.11 

22  36  11 

4108,7 

12.31 

194.10 

100.00 

6 0 43 

2943.48 

-27.44 

92.20 

286.52 

77.64 

6 49  46 

2343.5 

-28.86 

83.68 

100.00 

22  28  39 

4479.81 

17.45 

183.50 

271.90 

65.34 

23  43  18 

3879.8 

13.98 

176.43 

110.00 

7 31  46 

2658.61 

-32.39 

71.77 

287.73 

78.43 

8 16  4 

2058.6 

-33.65 

62.77 

1 10.00 

23  14  5 

4337.44 

22.01 

170.37 

269.56 

63.16 

24  26  22 

3737.4 

18.23 

163.27 

OIFFEffeNTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  OR8IT  DETERMINATION  ACCURACr 


TDE  -.6402 

TRA- 

1.6703 

TC3 

-.1343  BAU 

.2315 

SCT 

1000.0 

SCR 

459.1 

SC3 

43.1 

ST 

423.3  SR 

426.4 

SS 

397.8 

ROE  -.8293 

RRA 

.3055 

RC3 

-.0299  FAU 

.01436 

RRT 

.0260  RRF 

-.0282  RTF 

-.7136 

CRT 

.6942  CRS 

.7990 

CST 

.9862 

FOE  . 3996 

FRA 

.7415 

FC3 

-.0988  BSP 

2829 

see 

1100.4 

R23 

-.0047 

R13 

-.7139 

LSA 

676.8  MSA 

247.1 

SSA 

14.5 

BOE  1 .0477 

BRA 

1 .6980 

8C3 

.1376  FSP 

-98 

SCI 

1000.1 

SC2 

458.9 

THA 

.87 

Eli 

553.0  El2 

235.0 

ALF 

45,30 

LAUNCH  DATE  DEC  23  1968  TlICMT  TIME  60.00  ARRIVAL  DATE  MAR  13  1969 


HELIOCENTRIC  CONIC  DISTANCE  171.557 


RL  147.15 

LAL  .00 

LOL  ! 

91.24 

VL  21 .661 

CAL  13.54 

ATL  $e,dO  HCA  64,29 

SMA  99.44 

ECC  .52192 

INC  3.6995 

VI 

30.277 

RP  107.54 

LAP  3.33 

LOP  155.48 

VP  33.668 

CAP  -31.15 

ATP  88.39 

TAL  166.89 

TAP  231.17 

RCA  47.54 

APO  151.33 

V2 

35.238 

RC  55.726 

CL  7.30 

CP 

1.49 

TAL  61.10 

TAP  20.21 

ETS  184.59 

TAE  148.56 

ETE  195.47 

TAC  89.88 

ETC  166.32 

CLP 

20.16 

pla»ctocentric  conic 

C3  114.344 

VHL  10.693 

OLA 

18.44 

RAL  25.60 

RAO  657D.2 

VEL  15.352 

PTH  2.75 

VHP  18.661 

OPA  -3.44 

RAP  356.75 

ECC 

2.8818 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 24  34 

3247.08 

-25.42 

1I4.D3 

285.51 

77.07 

5 18  41 

2647.1 

-26.94 

105.69 

90.00 

21  27  31 

4662 

.73 

14.38 

198.40 

272.24 

65.34 

22  45  14 

4062.7 

10.94 

J91  .42 

. 

100.00 

5 56  59 

2949.07 

-27.35 

92.59 

286.00 

77,45 

6 46  8 

2349.1 

-28.81 

84.09 

: 

100.00 

22  37  47 

4435 

.97 

16.19 

180.86 

271.37 

64.52 

23  51  43 

3836.0 

12.62 

173.88 

t 

110.00 

7 29  21 

2660.07 

-32.37 

71.88 

287.24 

78.36 

8 13  41 

2060.1 

-33.63 

62.88 

\ 

110.00 

23  21  54 

4297 

.74 

20.77 

167.95 

268.94 

62.22 

24  33  32 

3697.7 

16.89 

IGO.98 

1 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACr 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6404 

TRA-1.6683 

TC3  - 

.1362  BM  .2172 

SCT  1045.5  SCR  ^ 

460.7  SC3 

46.8 

ST  444.7 

SR  428-7 

SS 

415.6 

1 

ROE  -.7950 

RRA  .2847  RC3  - 

.0328 

FAU  .01471 

RRT  , 

.0319  RRF  - 

.0342  RTF 

.7304 

CRT  .6953 

CRS  .8011 

CST 

.9859 

FOE  .4154 

FRA  .7665  FC3  - 

.1114 

BSP  3011 

SCB  1142.5  R23  - 

.0053  R13 

.7305 

LSA  700.7 

MSA  251-2 

SSA 

14,7 

BOE  1.0208 

BRA  1.6925 

6C3 

.1421 

FSP  -108 

SCI  1045.6  SC2 

460.4  THA 

1.00 

Eli  568.8 

El2  240-9 

ALF 

43.40 

: 

LAUNCH  DATE  DEC  23  1968 

Flight  time  j 

S2.00 

ARRIVAL  DATE 

MAR 

15  1969 

heliocentric  conic 

DISTANCE  177. 

944 

RL  147.15 

LAL  .00 

LOL 

91.24 

VL  22.128 

CAL  12.92 

ATL  86.36 

HCA  67,53 

SMA  100.99 

ECC  .49849 

INC  3.6405 

VI 

30.277 

RP  107.56 

LAP  3.36 

LOP  158.73 

VP  33.964 

CAP  -29.69 

ATP  88.61 

TAL  166.27 

TAP  233.80 

RCA  50.65 

APO  151  .33 

V2 

35.232 

RC  54 .021 

CL  7.72 

CP 

1 .55 

TAl  60.34 

TAP  18.76 

ETS  185.22 

TAE  149.69 

ETE  196.55 

TAC  91.59 

ETC  166.37 

CLP 

18.70 

PlANETOCENTRIC  CONIC 

I 

C3  103.932 

VHL  10.195 

OLA 

19.11 

RAL  26.22 

RAO  6570.0 

VEL  15.009 

PTM  2.70 

VHP  17,882 

OPA  -2.65 

RAP  358.36 

ECC 

2.7105 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

: 

90.00 

4 19  50 

3254.30 

-25.30 

114.53 

284.86 

76.85 

5 14  4 

2654.3 

-26.87 

106.20 

I 

90.00 

21  37  U 

4615.96 

13.04 

195.62 

271 .69 

64.64 

22  54  7 

4016.0 

9-52 

188.72 

' 

100.00 

5 52  57 

2954 

.02 

-27.28 

92.94 

285.36 

77.28 

6 42  n 

2354.0 

-28.76 

84.4  5 

100.00 

22  46  45 

4391 

.48 

14.86 

178.21 

270.78 

63.76 

23  59  56 

3791  .5 

11.22 

171  .32 

110.00 

7 26  42 

2660.72 

-32.36 

71.93 

286.63 

78.34 

8 11  5 

2060.7 

-33.63 

62.93 

! 

110.00 

23  29  29 

4257 

.55 

19.48 

165.55 

268.28 

61 .34 

24  40  27 

3657.5 

15.50 

158.69 

differential  CCRRECTICNS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACV 

TOE  -.6411  TRA'1.6651  TC3  -.J412  BAU  .2024  SCT  1092.5  SCR  461.5  SC3  50.9  ST  467,1  SR  430.3  SS  434.1 

ROE  -.7611  RRA  .2643  RC3  - .0358  FAU  .01510  RRT  .0385  RRT  -.0409  RTF  -.7464  CRT  .6971  CRS  .8035  CST  .9858 

FOE  .4319  FRA  .7916  FC3  -.1258  BSP  3203  SCB  1186.0  R23  -.0059  R13  -.7465  LSA  725.7  MSA  254.7  S5A  14.8 

BOE  .9952  BRA  1.6859  6C3  .1456  FSP  -119  SCI  1092.7  SC2  461.1  THA  1.13  ELI  585.5  £l2  246.1  ALF  41,64 

LAUNCH  DATE  DEC  23  1968  FLIGHT  TIME  84,00  ARRIVAL  OATE  MAR  17  1969 

HELIOCENTRIC  CONIC  DISTANCE  184.390 

RL  147.15  LAL  .00  LOL  91.24  VL  22.564  CAL  12.32  A7L  86,42  HCA  70.77  SNA  102.51  ECC  .47597  INC  3.5842  VI  30.277 

RP  107.58  LAP  3.38  LOP  161 .97  VP  34.244  CAP  -28.29  ATP  88,82  TAL  165.68  TAP  236.46  RCA  53.72  APO  151.30  V2  35.226 

RC  52.393  CL  8.15  CP  1.62  TAl  59.65  TAP  17.32  ETS  185.95  TAE  151. J7  ETE  197.77  TAC  93.31  ETC  166.40  ClP  17.25 

PLANETOCENTRIC  CONIC 

C3  94.507  VHL  9.721  OLA  19.77  RAL  26.77  RAO  6569.8  VEL  14.692  PTH  2.66  VHP  17.129  OPA  -1.86  RAP  359.97  ECC  2.5554 


LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC  INJ  ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90,00 

4 

14  45 

3261 .08 

-25.20 

114.99 

284.08  76.64 

5 

9 

6 

2661  .1 

- 

26.79 

106.69 

90.00 

21 

46  42 

4568.43 

11  .64 

192.84 

271.09  64.00 

23 

2 

50 

3968.4 

8.05 

186.00 

iOO.OO 

5 

48  37 

2958,38 

-27.21 

93.25 

284.60  77.13 

6 

37 

55 

2358.4 

' 

28.71 

84.77 

100.00 

22 

55  31 

4346.36 

13.49 

175.57 

270.15  63.07 

24 

7 

57 

3746.4 

9.77 

168.75 

110.00 

7 

23  48 

2660.61 

-32.36 

71.92 

285.89  78.34 

8 

8 

8 

2060.6 

- 

33.63 

62.92 

110.00 

23 

36  50 

4216.89 

18.13 

163.17 

267.56  60.51 

24 

47 

7 

5616.9 

14.07 

156.4] 

differential 

. CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6422 

TRA- 

'1 .6603 

TC3  -.1431 

BAU  .1874 

SCT 

1141. J SCR  461.6  SC3 

55.3 

ST  490.6 

SR 

431  .4 

SS 

453.3 

ROE  -.7277 

RRA 

.2444 

RC3  -.0389  FAU  .01554 

RRT 

.0460  RRF  -.0485  RTF  - 

.7616 

CRT  .6996 

CRS 

.8063 

CST 

.9856 

FOE  .4495 

FRA 

.8176 

FC3  -.1423 

BSP  3398 

SOB 

1230.9  R23  -.0066  R13  - 

.7617 

LSA  752.1 

MSA 

257.5 

SSA 

15.0 

BOE  .9706 

BRA 

1.67826C3  .1483 

FSP  -132 

SCI 

1141.3  SC2  461 .0  THA 

1 .28 

ELI  603.2 

EL2 

250.7 

ALF 

39.78 

706 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATE  CEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24  VL 

ffP  107.60  LAP  3.39  LOP  165,22  VP 

PC  50.852  CL  8.59  OP  1.69  7AL 

planetocentric  conic 


22.97?  GAL 
34.506  CAP 
59.03  7AP 


Flight  time  86.00 

distance  190.887 
11.74  A7L  86.47  MCA  74.01  SMA 
-26.96  A7P  89.03  TAL  165.13  TAP 


C3  85.975 

VML 

9.272 

CLA  20.42 

RAL  27.26 

RAO  6569.7 

VEl  14.399 

PTh  2.62 

VHP 

16.402 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ  A7MTH 

INJ 

1 TIME 

90,00 

4 

9 18 

3267.52 

-25.10 

115.44 

283.18 

76.44 

5 

3.45 

90.00 

21 

56  5 

4520.14 

10.18 

190.04 

270.45 

63.43 

23 

n'25 

100.00 

5 

43  58 

2962.25 

-27,16 

93.52 

283.72 

77.00 

6 

33  20 

100.00 

23 

4 6 

4300.65 

12.06 

172.92 

269,46 

62.44 

24 

15  47 

110.00 

7 

20  38 

2659.82 

-32.37 

71  .86 

285.04 

78.37 

8 

4 58 

110.00 

23 

43  55 

4175.84 

16.74 

160.80 

266.80 

59.75 

24 

53  31 

ARRIVAL 

CATE 

MAR 

19  1969 

ECC 

.45436 

INC 

3.5301 

Vl 

30.277 

RCA 

56.74 

APO 

151 .25 

V2 

35.219 

TAC 

95.04 

ETC 

166.42 

CLP 

15.80 

OPA 

-I  .05 

RAP 

1,57 

ECC 

2.4149 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2667.5 

- 

26.72 

107.14 

3920.1 

6.53 

183.26 

2362.2 

- 

28.67 

85,05 

3700.6 

8.28 

166.18 

2059.8 

- 

33.64 

62.86 

3575.8 

12.60 

154.14 

differential  corrections 


MIO'COURSE  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACV 


TOE 

-.6464 

TRA-1 .6567 

TC3 

-.1448 

0AU 

.1733 

SOT 

1193.7 

SCR 

461  .0 

SC3 

60.1 

ST 

516.7 

SR 

431  .7 

SS 

473.8 

ROE 

-.6949 

RRA  .2249 

RC3 

-.0421 

FAU 

.01601 

RRT 

-0555 

RRT 

-.0573 

RTF 

-.7757 

CRT 

.7036 

CRS 

.8095 

CST 

.9857 

FOE 

.4685 

FRA  .8446 

FC3 

-.1612 

6SP 

3540 

see 

1279.6 

R23 

-.0068 

R13 

-.7758 

LSA 

781.3 

MSA 

259.5 

SSA 

15.2 

BOE 

.9491 

BRA  1.6719 

8C3 

.1508 

FSP 

-145 

SCI 

1194 ,b 

SC2 

460.1 

THA 

1 .44 

Eli 

623.5 

El2 

254.2 

alf 

37.60 

LAUNCH 

DATE  DEC  23  1968 

flight 

TIME 

88.00 

ARRIVAL 

DATE 

MAR 

21  1969 

HELIOCENTRIC  CONIC 

91  .24 
168.47 
1 .78 

PLANE TOCENTRIC  CONIC 


RL 

147 

.15 

LAL 

.00 

RP 

107 

.62 

LAP 

5.39 

RC 

49.405 

CL 

9.04 

DISTANCE  197.432 

Vt  23.352  CAL  11.18  ATU  86.52  MCA  77.25  SMA  105.45  ECC  .43367  INC  3.4778  Vl  30-277 

VP  34.752  CAP  -25.68  ATP  89.23  TAl  164.62  TAP  241 .87  RCA 

TAL  58.47  TAP  14.47  ETS  187.86  TAE  154.58  ETE  200.78  7AC 


59.72  APO  151-18  V2  35.211 
96.76  ETC  166.41  ClP  J4.37 


C3  78.248 

VHL  8.846 

OLA  21 .06 

RAL  27,69 

RAO  6569. 

5 VEL  14.128 

PTH  2.57 

VHP  15.700 

OPA  -.23 

RAP  3.18 

ECC  2.2870 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

> INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 3 27 

3273.73 

-25.00 

115.87 

282.17 

76.24 

4 58  I 

2673.7 

-26.64 

107.50 

90.00 

22  5 21 

4471 .11 

8.67 

187.22 

269.75 

62.94 

23  19  52 

3871 .1 

4.98 

180.49 

100.00 

5 38  59 

2965.69 

-27.10 

93.76 

282.73 

76.88 

6 28  25 

2365.7 

-28.64 

85.30 

100.00 

23  12  30 

4254,42 

10.59 

170.28 

268.73 

61.88 

24  23  25 

3654,4 

6.75 

163.59 

110.00 

7 17  13 

2658.39 

-32,39 

71.76 

284.07 

78.43 

8 1 31 

2058.4 

'33.65 

62.75 

110.00 

23  50  46 

4134.45 

15.31 

158.45 

265.99 

59.06 

24  59  41 

3534,5 

11.09 

151  .88 

differential 

CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.6488 

TRA-1. 6495 

TC3 

-.144] 

8AU 

.1580 

SCT 

1245.9  SCR  459.6  SC3 

65.3 

ST 

542.8 

SR 

431.5 

SS 

495.1 

ROC 

-.6628 

RRA 

.2059 

RC3 

-.0454 

FAU  .01655 

RRT 

.0651  RRF  -.0670  RTF 

-.7894 

CRT 

.7076 

CRS 

.8130 

CST 

.9858 

FOE 

.4885 

FRA 

.8724 

FC3 

-.1831 

BSP 

3740 

see 

1328.0  R23  -.0076  R13 

-.7895 

LSA 

811  .0 

MSA 

260-8 

SSA 

15.3 

BOE 

.9275 

BRA  1.6623 

BC3 

.1511 

FSP 

-159 

SCI 

1246.3  SC2  458.4  THA 

1.59 

ELI 

644,0 

EL2 

257.0 

alf 

35.94 

'LAUNCH  DATE  DEC  23  1968 


FlICHT  TIME  90.00 


ARRIVAL  DATE  MAR  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  204.018 


RL  147.15 

LAL  .00 

LOL  91 .24 

VL  23.706 

CAL  10.64 

ATL  66.57 

HCA 

80.49 

SMA  106.87 

ECC  .41391 

INC  3.4267 

Vl 

30.277 

RP  107.65 

LAP  3.38 

LOP  171.71 

VP  34.983 

CAP  -24.45 

ATP  89.43 

TAl 

164,14 

TAP  244.63 

RCA  62.63 

APO  151.10 

V2 

35.202 

RC  40.064 

CL  9.50 

CP  1 .87 

TAL  57,98 

TAP  13.06 

ETS  189.13 

TAE 

156.50 

ETE  202.69 

TAC  98.40 

ETC  166.30 

CLP 

12.93 

PLANETOCENTRIC  CONIC 

C3  71.251 

VHL  8.441 

OLA  21 .68 

RAL  28.06 

RAO  6569.4 

VEL  13.878 

PTH 

2.53 

VHP  15.021 

OPA  .59 

RAP  4.78 

ECC 

2.1726 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

3 57  13 

3279.83 

-24.90 

116.28 

281 .05 

76.06 

4 51  53 

2679.0 

-26.57 

108.02 

90.00 

22  14  30 

4421 .38 

7.12 

184,39 

269.00 

62.52 

23  28  12 

3021.4 

3.39 

177.71 

100.00 

5 33  41 

2968.81 

-27.05 

93,98 

281.63 

76.78 

6 23  10 

2360,0 

-28.60 

85.52 

100.00 

23  20  44 

4207.64 

9.08 

167.63 

267.95 

61.40 

24  30  51 

3607.6 

5.19 

161 .00 

110.00 

7 13  32 

2656.39 

-32.42 

71.61 

282.99 

78.52 

7 57  49 

2056.4 

-33.66 

62.59 

110.00 

0 1 18 

4092.81 

13.84 

156.12 

265.14 

58.43 

1 9 30 

3492.8 

9.56 

149.63 

DIFFERENTIAL 

. CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE 

-.6518 

TRA-1 .6405 

TC3 

-.1414 

0AU 

.1425 

SCT 

1299.5  SCR  457.4  SC3 

71  .1 

ST 

570.1 

SR 

430.6 

SS 

517.4 

ROE 

-.6315 

RRA 

.1875 

RC3 

-.0487 

FAU  .01714 

RRT 

.0760  RRF  -.0780  RTF 

-.8025 

CRT 

.7124 

CRS 

.8169 

CST 

-9858 

FOE 

.5100 

FRA 

.9011 

FC3 

-.2083 

BSP 

3947 

see 

1377.6  R23  -.0084  R13 

-.8027 

LSA 

842.4 

MSA 

261  .3 

SSA 

15.4 

BOE 

.9075 

BRA  1-6511 

BC3 

.1496 

FSP 

-176 

SCI 

1300.0  SC2  455.9  THA 

1.75 

ELI 

666.0 

EL2 

258.7 

alf 

34,12 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  107.68  LAP  3.36  LOP  174.95 

RC  46.839  CL  9.96  CP  1.97 

PLANE TOCENTRIC  CONIC 


flight  time  92.00 


ARRIVAL  DATE  MAR  25  1969 


DISTANCE  210.641 

VL  24.037  CAL  10.12  ATt  86.62  MCA  83.73  SMA  108.24  ECC  .39506  INC  3.3767  VJ  30.277 

VP  35.199  CAP  -23.27  ATP  89.63  TAL  163,70  TAP  247.43  RCA  65.48  APO  151.01  v?  35.194 

TAL  57,56  TAP  11.66  ETS  190.74  TAE  158.56  ETE  205.01  TAC  100.19  ETC  166.33  CLP  11.49 


C3  64  . 917 

VHL 

8.057 

OLA  22.28 

RAL  28.36 

RAO  6569.2  VEL  13.648 

PTH  2.49 

VHP  14, 

.366 

OPA  I .43 

RAP 

6.38 

ECC 

2.0684 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  .RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90.00 

3 

50  34 

3285.93 

'24.80 

116.70 

279.83 

75.87 

4 45 

20 

2685.9 

- 

26.50 

108.45 

90.00 

22 

23  33 

4370.99 

5.53 

181.55 

268.22 

62.18 

23  36 

24 

3771  .0 

1 .76 

174 .89 

100.00 

5 

28  2 

2971 .67 

-27.01 

94.18 

280.43 

76.68 

6 17 

34 

2371  .7 

- 

28.57 

85.73 

100.00 

23 

28  47 

4160.48 

7.53 

164.98 

267.13 

60.99 

24  38 

7 

3560.5 

3.61 

158.40 

110.00 

7 

9 36 

2653.89 

-32.45 

71.42 

281.80 

78.63 

7 53 

50 

2053.9 

- 

33.68 

62.40 

110.00 

0 

7 38 

4051 .02 

12.33 

153.81 

264.25 

57.86 

1 15 

9 

3451 .0 

8.00 

147.39 

differential  CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.6552 

TRA-J .6300 

TC3  -.1367 

6AU  .1269 

SCT 

1354.6  SCR  454.5  SC3 

77.4 

ST  598.6 

SR 

429.1 

SS 

540.9 

ROE  -.6009 

RRA 

.1695 

RC3  -.0519 

FAU  .01781 

RRT 

.0883  RRF  - 

.0903  RTF  - 

.8149 

CRT  .7180 

CRS 

.8212 

CST 

.9860 

FOE  .5331 

FRA 

.9310 

FC3  -.2375 

0SP  4155 

see 

1428.8  R23  - 

.0094  R13  - 

.8150 

LSA  875.6 

MSA 

261  .0 

SSA 

15.6 

BOE  .8891 

BRA 

1.6388 

BC3  .1462 

FSP  -194 

SCI 

1355.2  SC2  452.5  THA 

1.91 

ELI  689.4 

El2 

259.4 

alf 

32.36 

707 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATC  OCC  I9$a 

heliocentric  conic 

RL  147.15  LAL  ,00  LOL  91.24 

ftp  107.71  lap  3.32  LOP  179.19 

PC  45.742  CL  10.43  CP  2.00 

planetocentric  conic 


FlIONT  time  94.00 
distance  21 r. 295 

VL  24.345  CAL  9.62  06.67  NCA 

VP  35.401  CAP  '22.13  A7P  09.02  TAt 

7AL  57.20  ZAP  10.26  ETS  192.01  7A£ 

VEL  13.437  PTH 

INJ  RT  ASC  IN, 

270.51 
267.39 
279.13 
266.26 

200.52 
263.31 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACT 

TOE  '.6593  TRA-1.6179  TC3  -.1296  0AU  .1114  SCT  1411.1  SCR 

ROE  -.5713  RRA  .1521  RC3  -.0550  FAU  .01055  RRT  .1021  «F 

FOE  .5501  FRA  .9623  FC3  -.2713  6SP  4370  SG0  1401.4  R25 

BOE  .0724  BRA  1.6251  ec3  .1400  FSP  -214  SCI  1411.9  SC2 


arrival  CATE  mar  27  1969 


C3  59.102 

VHL  7.693 

OLA  22.07  RAL  20.60 

RAO  6569.1 

LNCH  47MTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

3 43  29 

3292.16 

-24.69 

117.13 

90.00 

22  32  32 

4319.97 

3.90 

170.60 

100.00 

5 22  3 

2974.37 

-26.97 

94.37 

100.00 

23  36  39 

4113.00 

5.96 

162.34 

110.00 

7 5 26 

2650.93 

-32.49 

71.20 

110.00 

0 13  4] 

4009.20 

10.01 

151.53 

06.96 

SMA  109.50 

ECC  .37712 

INC 

3.3273 

VI  30.277 

163.31 

TAP  250.27 

RCA  60.25 

APO 

150.90 

V2  35.104 

160.74 

ETE  207.07 

TAC  101.90 

ETC 

166.26 

CLP  10.05 

2.46 

VHP  13.732 

OPA  2.27 

RAP 

7.97 

ECC  1.9740 

1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

I 2 LAT 

INJ  2 LONG 

75.60 

4 30  21 

2692.2 

26.42 

100.09 

61.93 

23  44  32 

3720.0 

.12 

1 72 .04 

76.59 

6 11  37 

2374.4 

20 . 54 

05.93 

60.65 

24  45  12 

3513.0 

2.00 

155.79 

70.75 

7 49  37 

2050.9 

•33.70 

62.17 

57.37 

1 20  31 

3409.2 

6.43 

145.10 

ORBIT  determination  ACCURACY 


450.9  SC3 

04.3 

ST 

620.6  SR 

427.1 

SS 

565.7 

-.1042  RTF 

-.0266 

CRT 

.7244  CRS 

.0260 

CST 

.9062 

.0104  R13 

-.0260 

LSA 

910.9  MSA 

259.9 

SSA 

15.7 

440.3  TNA 

2.00 

ELI 

714.4  El2 

259.0 

ALF 

30.67 

LAUNCH  DATE  DEC  23  I960 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91 .24 

RP  107.74  LAP  3.20  LOP  101.43 

RC  44.702  Cl  10.91  CP  2.20 

Planetocentric  conic 


FlICHT  tike  96.00 


arrival  date  mar  29  1969 


distance  223.977 

VL  24,633  CAL  9.14  A2L  06.72  MCA  90.19  SNA  110.06  ECC  .36007  JNC  3.2703  VI  30.277 

VP  35.509  CAP  -21.05  ATP  90.01  TAL  162.95  TAP  253.15  RCA  70.95  APO  150.70  V2  35.174 

TAL  56.92  TAP  0.00  ETS  195.50  TAC  163.01  ET£  2U. 53  7AC  103.59  ETC  166.15  CLP  6.61 


C3  53.993 

VHL  7.340 

DL>  23.44 

RAL  20.77 

RAO  6569.0 

VEL  13.242 

PTH  2.42  VHP  13.120 

OPA  3.12 

RAP  9.55 

ECC  1.0006 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 35  50 

3290.64 

-Zi.SB 

U7.57 

277.09 

75.4$ 

4 30  56 

2690.6 

-26.34 

109.54 

90,00 

22  41  25 

4260.41 

2.25 

1 75.00 

266.52 

61,76 

23  52  34 

3660.4 

-1.55 

169.17 

100.00 

5 15  44 

2976.97 

-26.93 

94.56 

277.74 

76.50 

6 5 21 

2377.0 

-20.52 

06.11 

100.00 

23  44  20 

4065.31 

4.56 

159.70 

265.35 

€0.40 

24  52  6 

3465.3 

.39 

153.17 

110.00 

7 1 1 

2647.57 

-32.34 

70.95 

279.13 

70.09 

7 45  9 

2047.6 

-33.73 

61  .91 

110,00 

0 19  20 

3967.47 

9.27 

149.20 

262.34 

56.95 

1 25  56 

3367.5 

4.05 

142.90 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6630 

TRA-1.6041  TC3 

-.1297  BAU 

.0960 

SCT 

1460.0  SCR  446.6  SC3 

91.9 

ST 

659.7  SR 

424.5 

SS 

592.0 

ROE 

-.5426  RRA  .1353  RC3 

-.0579 

FAU 

.01937 

RRT 

.1177  RRF  -.1200  RTF 

-.0377 

CRT 

.7317  CRS 

.0311 

CST 

.9064 

FOE 

.5051 

FRA  .9931  FC3 

-.3105 

BSP 

4501 

SC6 

1535.2  R23  -.0116  R13 

-.0379 

LSA 

940.2  MSA 

250.0 

SSA 

15.0 

aoE 

.0573 

BRA  1 .6097  BC3 

.1330 

FSP 

-236 

SCI 

1469.0  SC2  443.2  THA 

2.25 

ELI 

740.9  EL2 

257.6 

ALF 

29.06' 

LAUNCH  DATE  DEC  23  I960 


heliocentric  CONIC 


flight  time  90.00 
distance  230.601 


arrival  date  mar  31  1969 


PL  147.15 

LAL  .00 

LOL  91 .24 

VL  24.900 

CAL  0.60 

ATL  06.77 

HCA 

93.42 

SMA 

112.11 

ECC  .34390 

INC  3.2292 

VI  50.277 

ftp  107 .77 

LAP  3.22 

LOP  104.67 

VP  35.764 

GAP  -20.00 

ATP  90.19 

TAL 

162.64 

TAP 

256.07 

RCA  73.55 

APO  150.66 

V2  35.164 

ftC  43.971  GL  n.39 
PLANETOCENTRIC  CONIC 

CP  2.33 

TAl  56.69 

TAP  7,52 

ETS  199.43 

TAE 

165.33 

ETE 

216.39 

TAC  105.27 

ETC  166.03 

CLP  7.15 

C3  49.297 

VHL  7.021 

OLA  23.99 

RAL  20.00 

RAO  6560.0 

VEL  13.064 

PTH 

2.30 

VHP 

12.529 

OPA  3,90 

RAP  1 1 . n 

ECC  1.0113 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 27  59 

3305.49 

-24.46 

110.04 

275.59 

75.20 

4 

23  5 

2705,5 

-26.25 

109.03 

90.00 

22  50  15 

4216.35 

.57 

172.09 

265.61 

61.69 

24 

0 31 

3616.4 

-3.22 

166.26 

100.00 

5 9 5 

2979.53 

-26.09 

94.74 

276.27 

76.42 

5 

50  45 

2379.5 

-20.49 

06.50 

100.00 

23  51  50 

4017.54 

2.75 

157.07 

264.40 

60.22 

24 

50  40 

3417.5 

-1.23 

150,55 

110.00 

6 56  23 

2643.04 

-32.59 

70.67 

277.69 

79.05 

7 40  27 

2043.0 

-33.75 

61  .63 

ItO.OO 

0 24  57 

3926.00 

7.72 

147.07 

W.33 

56.60 

1 

30  23 

3326.0 

3.27 

140.00 

differential 

. CORRECTICNS 

mid-course  EICCUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6690  TRA-1.5000  TC3  -.1067 

ROE  -.5150  RRA  .1109  RC3  -.0604 

FOE  .6146  fra  1.0296  FC3  -.3561 

BOE  .0443  BRA  1.5933  8C3  .1226 

LAUNCH  DATE  DEC  23  1960 

HELIOCENTRIC  CONIC 
Rt  147.15  LAL  .00  LOL  91.24 

RP  107.00  lap  3.16  LOP  107.90 

RC  43.319  Cl  11.07  CP  2.40 

Planetocentric  conic 
C3  45.050  VHL  6.712  OLA  24,52 
LNCH  A^TH  LNCH  TIfC  L-I  TIME 
90.00  3 19  34  3312.01 

90-00  22  59  1 4163.90 

100.00  529  2902.00 

100.00  033  3969.06 

110.00  € 51  34  2639.76 

110. 00  0 30  0 3004.94 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6742  TRA-1,57i7  TC3  -.0096 

ROE  -.4005  RRA  .1031  RC3  -.0624 

FOE  .6466  FRA  1 .0662  FC3  -.4092 

BOE  .0325  BRA  1.5750  8C3  .1092 


BAU  .0000 
FAU  .02020 
BSP  4799 
FSP  -261 


VL  25.149 
VP  35.927 
TAl  56.53 

RAL  20.92 
INJ  LAT 
-24.34 
-1.13 
-26.04 
1.13 
-32.64 
6.10 

BAU  .0650 
FAU  .02130 
BSP  5022 
FSP  -200 


CAL 

CAP 

TAP 


scr  1527.9  SCR  441.7  SC3 
ART  .1354  RRf  -.1379  RTF 
SOB  1590.4  R23  -.0129  R13 
SCI  1529.1  SC2  437,3  THA 

Flight  time  lOD.OO 

DISTANCE  237.404 
0.24  ATL  06.02  MCA  96.6 
-10.99  ATP  90.37  TAL  162.3 


100.3 

.0401 

'.0403 

2.44 


RAO  6560.7  VEL  12.900  PTH  2.35  VHP  11.959 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
110.54  274,01  75.06  4 14  47 

169.97  264.66  61.70  24  025 

94.91  274.72  76.33  5 5J  51 

154.45  263.40  60.13  1 9 13 

70,36  276.16  79.23  7 35  33 

144.09  260.20  56.31  1 34  53 

MID-COURSE  EXECUTION  ACCURACY 
SCT  1507,5  SCR  436.2  SC3  109.5 
RRT  .1552  RRF  -.1501  RTF  -.0500 
see  1646.3  R23  -.0145  R13  -.0502 
SCI  1509.0  SC2  430.4  THA  2.64 


ST 

692.3 

SR 

421.5 

SS 

619.9 

CRT 

.7390 

CRS 

.0360 

CST 

.9060 

LSA 

907,0 

MSA 

255.3 

SSA 

15.9 

ELI 

769.3 

El2 

255.2 

ALF 

27.53 

arrival 

DATE 

APR 

2 1969 

ECC 

.32059 

INC 

3.1799 

VI 

30.277 

RCA 

76  .07 

APO 

150.53 

V2 

35.153 

TAC 

106.92 

ETC 

165.07 

CLP 

5,69 

OPA 

4.04 

RAP 

12.65 

ECC 

1 .7414 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2712.0  -26.15  110.34 

3563.9  -4.90  163.32 

2302.1  -20.46  06.40 

3369.9  -2.05  147.93 

2039.0  -33.70  61.31 

3204.9  1.71  130.66 

ORBIT  DETERMINATION  ACCURACY 

ST  725.9  SR  410.0  SS  649.4 

CRT  .7406  CRS  .0420  CST  .9072 

L5A  1029.4  MSA  251 .0  SSA  16.0 

ELI  790.9  EL2  251 .0  ALF  26.11 


700 


JPL  TM  33-99 


EARTH-VENDS  TRAJECTORIES  (VOL  4,  1968-69) 


LAUNCH  DATE  DtC  25  196« 


FLKiHT  TIME  102.00 


ARRIVAL  DATE  APR  4 1969 


heliocentric  conic  distance  244.141 

RL  147.15  LAL  .00  LOL  91.24  Vl  25.3S0  CAL  7 .»Z  A7t  56. S7  HCA  99.86  SNA  114.44  ECC  .31412  INC  3.1299  VI  30.277 

RP  107.64  LAP  3.06  LOP  191.13  VP  36.079  CAP  -16.02  47P  90.54  TAL  162.16  TAP  .262.04  RCA  76.49  APO  150.39  V2  35.141 

RC  42.634  CL  12.35  CP  2.65  7AL  56.44  7AP  4.97  ETS  213.63  7AC  169.61  ETE  232.79  7AC  106.56  dC  165.66  CLP  4.20 

PlANETOCENTRIC  CONIC 

C3  41.211  VHL  6.420  OLA  25.02  RAL  26.90  RAO  6566.6  VEL  12.751  PTH  2.32  VHP  11.406  OPA  5.72  RAP  14.16  ECC  1 .6762 


LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

JNJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 10  42 

3320.66 

-24.20 

M9.07 

272.35 

74.63 

4 6 2 

2720.7 

-26.05 

110.89 

90,00 

23  7 44 

4111.14 

-2.63 

167.02 

263.66 

61  .Si 

24  16  15 

3511.1 

-6,57 

160.35 

100.00 

4 54  56 

2964.61 

-26.60 

95.09 

273.10 

76, 2S 

5 44  41 

2364.6 

-26.43 

66,67 

100.00 

0 10  6 

3922.44 

-.47 

151.65 

262.37 

60.11 

1 15  29 

3322.4 

-4.45 

145.32 

110.00 

6 46  35 

2635.32 

-32.70 

70.03 

274.56 

79.4? 

7 30  30 

2035.3 

-33.61 

60.97 

i-  ■■■  -irziTz:::' 

110.00 

0 34  57 

3644.50 

4.64 

142.76 

259.19 

66.10 

1 39  2 

3244.5 

.16 

156.55 

differential  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACV  0R8IT  DETERMINATION  ACCURACY 


TOE  -.6603  TRA-1.5531  TC3  -.0691  6AU  .0516  SOT  1646.2 

ROE  -.4631  RRA  .0676  RC3  - .0636  FAU  .02242  RRT  .1760 

FDE  .6616  FRA  1.1051  FC3  -.4710  6SP  5236  SCO  1703.4 

aOE  .6230  BRA  1 .5555  6C3  .0941  FSP  -316  SCI  1650.1 


SGR 

430.1 

SC5 

119.7 

ST 

761.1 

SR 

414.2 

SS 

660.6 

RRF 

-.1611 

RTF 

-.6672 

CRT 

.7565 

CRS 

.8493 

CST 

.9676 

R23 

-.0161 

R13 

-.6674 

LSA 

1073.7 

MSA 

247.5 

SSA 

16.0 

SG2 

422.6 

THA 

2:65 

Etl 

630.4 

El2 

247.4 

ALF 

24.77 

LAUNCH  DATE  DEC  23  1966 


flight  TIME  104.00 


ARRIVAL  DATE  APR  6 1969 


HELIOCENTRIC  CONIC  DISTANCE  250.666 


RL  147.15 
RP  107.67 

LAL 

LAP 

,00 

5.00 

LOL  91 .24 
LOP  194.36 

VL  25,595 
VP  36.219 

CAL  7.41 
GAP  -17.08 

A7L  66.92 
ATP  90.70 

HCA 

TAL 

103.11 

161.96 

SMA  115.53 
TAP  265.09 

ECC  .30047 
RCA  60.62 

INC 

APO 

3.0790 

150.25 

Vl 

V2 

30.277 

35.129 



RC  42 . 524 

GL 

12.62 

GP  2.64 

TAL  56.41 

TAP  3.92  ETS  226.12 

TAE 

17J.63 

ETE 

247.12 

TAC  110.16 

ETC 

165.45 

CLP 

2.70 

r- 

PLAICTOCENTRIC  CONIC 

C3  37,740 

VHL 

6.143 

OLA  25.50 

RAL  26.62  R40  6566.5 

VEL  12.614 

PTH 

2.29 

VHP 

10.876 

OPA  6.59 

RAP 

15.68 

ECC 

1 .6211 

_ . 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

1 24 

3329.17 

-24 .05 

119.65 

270.63 

74.56 

3 

56  53 

2729.2 

-25.93 

111  .49 

90.00 

23 

16  23 

4056.21 

-4.52 

164.06 

262.66 

62.02 

24 

24  1 

3458.2 

-8.23 

157.34 

100.00 

4 

47  30 

2967.06 

-26.76 

95.26 

271 .42 

76.16 

5 

37  17 

2367.1 

- 

■28.40 

86.84 



100.00 

0 

16  53 

3675.53 

-2.06 

149.26 

261.30 

60,17 

I 

21  29 

3275.5 

-6,02 

142.72 

110.00 

6 

41  29 

2630.49 

-32.75 

69.66 

272.69 

79.63 

7 

25  19 

2030.5 

- 

33.84 

60.59 

— 

110.00 

0 

39  24 

3604.69 

3,24 

140.69 

256.06 

55.94 

1 

42  49 

5204.9 

-1.35 

134.46 

differential  CORRECTIONS  MIO-COORSE  EXECUTION  ACCURACY  OR0IT  DETERMINATION  ACCURACY 


TOE  -.6866 

TRA-1.5330  TC3 

-.0440  BAU 

.0393 

5CT 

1709.5  SGR  423.7 

SG3 

131 .0 

ST 

797.4 

SR 

410.1 

SS 

714.2 

ROE  -.4390 

RRA  .0726  RC3 

-.0644  FAU 

.02368 

RRT 

.2038  RRT  -.2073 

RTF 

-.8759 

CRT 

.7691 

CRS 

.8563 

CST 

.9881 

FOE  .7200 

FRA  1.1467  FC3 

-.5432  BSP 

5459 

SG6 

1761.2  R23  -.0181 

R13 

-.8762 

LSA 

1120.3 

MSA 

242.6 

SSA 

16.1 

80E  .8149 

BRA  1 .5347  flC3 

.0780  FSP 

-352 

SGI 

1711.8  SG2  414.3 

THA 

3.07 

ELI 

863.4 

El2 

242.1 

ALF 

23.54 

LAUNCH  DATE  1 

DEC  25  1968 

FLIGHT  TIME  106.00 

ARRIVAL 

DATE 

APR 

8 1969 

HELIOCENTRIC  CONIC  DISTANCE  257.643 

RL  147.15  LAL  .00  LOL  91.24  VL  25.795  CAL  7.03  A7l  66.97  HCA  106,33  SMA  116.57  ECC  .26762  INC  3.0266  VJ  30.277 

RP  107.91  LAP  2.90  LOP  197.59  VP  36.346  CAP  -16.16  A7P  90.65  TAL  161.66  TAP  266.16  RCA  63.04  APO  150.10  V2  35.117 

RC  42.392  CL  13.29  CP  3.05  7AL  56.44  7AP  3.27  ETS  250.73  7AE  172.76  ETE  267.39  7AC  111.72  ETC  165.19  CLP  1.17 

PLANETOCENTRIC  CONIC 

C3  34.604  VHL  5.663  CLA  25.95  RAL  26.66  RAO  6566.4  VEL  12.469  PTH  2.26  VHP  10.362  OPA  7.46  RAP  17.15  ECC  1 .5695 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

2 51  42 

3338.28 

-23.88 

120.26 

268.85 

74.31 

3 47  20 

2738.3 

-25.80 

112.12 

90.00 

23  24  58 

4005.27 

-6.21 

161 .08 

261 .61 

62.32 

24  31  43 

3405.3 

-9.87 

154.31 

100.00 

4 39  55 

2969.59 

-26.73 

95.42 

269.68 

76.09 

5 29  44 

2389,4 

-28.37 

B7.01 

100.00 

0 23  22 

3829.39 

-3.62 

146.74 

260.20 

60.31 

1 27  1! 

3229.4 

-7.55 

140.15 

no. 00 

6 36  19 

2625.19 

-32.82 

69.26 

271.18 

79.85 

7 20  4 

2025.2 

-33.87 

60.18 

110.00 

0 43  27 

3766.35 

1 .67 

138.67 

256.90 

55.85 

1 46  13 

3166.3 

-2.83 

132,47 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6936 

TRA- 

1 .5119 

TC3 

-.0143 

BAU 

.0303 

SGT 

1771.6 

SGR 

417.0 

SC3 

143.6 

ST 

835.3 

SR 

405.8 

SS 

749.8 

ROE 

-.4162 

RRA 

.0560 

RC3 

- .0638 

FAU 

.02508 

RRT 

.2332 

RRF 

-.2373 

RTF 

-.8840 

CRT 

.7806 

CRS 

.8638 

CST 

.9887 

FOE 

.7621 

FRA 

1 .1913 

FC3 

-.6274 

esp 

5671 

see 

1820.1 

R23 

-.0203 

R13 

-.8844 

LSA 

1169.7 

MSA 

237.0 

SSA 

16.2 

BOE 

.8089 

BRA 

1 .5130 

0C3 

.0654 

FSP 

-389 

SCI 

1774.5 

SG2 

404.9 

THA 

3.31 

ELI 

898.2 

EL2 

235.9 

ALF 

22.40 

LAUNCH  DATE  DEC  23  1966  FLIGHT  TIME  106.00  ARRIVAL  DATE  APR  10  1969 


HELIOCENTRIC  CONIC  DISTANCE  264,401 

RL  147.15  LAL  .00  LOL  91.24  VL  25.960  CAL  6.66  A2L  67.03  HCA  109.55  SHA  117.56  ECC  .27554  INC  2.9726  Vl  30.277 

RP  107.95  LAP  2.60  LOP  200.61  VP  36.466  CAP  -15.31  ATP  91.00  TAL  161.77  TAP  271.32  RCA  65.17  APO  149.95  V2  35.105 

RC  42.442  CL  13.73  CP  3.29  7AL  56.53  TAP  3.31  ETS  276.49  TAE  172.65  ETE  291  .06  TAC  113.25  ETC  164.69  CLP  -.36 

PLANETOCENTRIC  CONIC 

C3  31.772  VHL  5.637  OLA  26.36  RAL  26.46  RAO  6566.3  VEL  12.375  PTH  2.23  VHP  9.667  OPA  6.36  RAP  16.59  ECC  1.5229 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

41  40 

3347.93 

-23.70 

120.91 

267.05 

74  .03 

3 37 

28 

2747.9 

-25.66 

112.80 

90.00 

23 

33  26 

5952.56 

-7.86 

158.09 

260.53 

62.71 

24  39 

19 

3352.6 

-11.46 

151 .26 

100.00 

4 

32  16 

2991 .34 

-26.69 

95.56 

267.91 

76.02 

5 22 

8 

2391  .3 

-28.35 

87.15 

100.00 

0 

29  26 

3784.39 

-5.14 

144.26 

259.05 

60.51 

1 32 

31 

3184.4 

-9.03 

137.63 

IlO.OO 

6 

31  10 

2619.33 

-32.89 

68.82 

269.42 

80.1J 

7 14 

49 

20i9.5 

-33.90 

59.73 

no. 00 

0 

47  2 

3729.16 

.24 

136.74 

255.71 

55.82 

1 49 

11 

3129.2 

-4.24 

130.52 

ilFFERENTIAL 

CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6992 

TRA- 

'1  .4879 

TC3  .0213 

BAU  .0278 

SCT 

1831.6  SCR 

410.3  SC3 

157.5 

ST  872,7 

SR  401.6 

SS 

787.6 

ROE  -.3948 

RRA 

.0436 

RC3  -.0619 

FAU  .02664 

RRT 

.2663  RRF  - 

.2714  RTF  - 

.8918 

CRT  .7924 

CRS  .8716 

CST 

.9892 

FOE  .8081 

FRA 

1 .2396 

FC3  -.7258 

BSP  5915 

SG6 

1877,0  R23  - 

.0233  R13  - 

.8922 

LSA  1220.5 

MSA  230.9 

SSA 

16.2 

BOE  .8030 

6RA 

1 .4885 

8C3  .0655 

FSP  -430 

SCI 

1835.1  SC2 

394.7  THA 

3.58 

Eli  932.9 

El2  229 . I 

ALF 

21.39 

709 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  !968-69  > 


LAUNCH  0AT£  OCC  23  1968 


heliocentric  conic 


RL 

147.15 

LAL 

.00 

LOL 

91 

.24 

VL 

26. 

151 

GAL 

Rp 

107.99 

LAP 

2 

.69 

LOP 

204 

.03 

VP 

56. 

576 

CAP 

RC 

42.671 

CL 

14 

.16 

CP 

3 

.55 

TAL 

56 

.67 

TAP 

tlicht  time  no.ro 
distance  e7l,159 

6.31  A7l  67.08  MCA  112,77  SMA  116.50 
14.47  A7P  91.13  TAL  161.73  TAP  274.50 
4.06  ETS  300.97  7AE  171.69  ETE  511.85 


ARRIVAL  CATE  APR  12  1969 


zee  .26421  INC  2.9167  V|  30.277 
RCA  67.15  APO  149.61  V2  35 .092 
7AC  114.72  ETC  164.54  CuP  M.97 


planetocentric  conic 


C3  29.214 

VHL  5.405 

CLA  26.74 

RAl  26.23 

RAO  6566.2 

VEL  12.271 

PTH  2.21 

VHP  9 . 390 

OPA  9.26 

RAP  19.98 

zee  1.4808 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 31  23 

335T.94 

-23.51 

121.59 

265.17 

73.75 

3 27  21 

2757.9 

-25.52 

11 3.49 

90.00 

23  41  44 

3900.43 

-9.46 

155.11 

259.41 

63.19 

24  46  44 

3300.4 

-13.00 

148.21 

100.00 

4 24  42 

2992.63 

-26.67 

9J.65 

266.11 

75.98 

5 14  35 

2392.6 

-28.34 

87.24 

100.00 

0 35  1 

3740.97 

-6.59 

141.83 

257.66 

60.78 

1 37  22 

3141  .0 

-10.43 

135 .1 7 

110.00 

6 26  7 

2612.74 

-32.96 

68.3? 

267.63 

80.39 

7 9 40 

2012.7 

-33.94 

59.22 

110.00 

0 50  6 

3693.63 

-1.12 

134.88 

254.47 

35.83 

1 51  40 

3093.6 

-5.59 

128.66 

differential 

CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACr 

TOE 

-.7053 

TRA-1 .4635 

TC3 

.0620  BAU 

.0332 

SCT 

1692.4  SCR  403.7  SC3 

172.9 

ST 

911  .4 

SR 

397.4 

SS 

827.5 

ROE 

-.3746 

RRA  .0294 

RC3 

-.0563  FAU 

.02636 

RRT 

.3040  RRf  -.3103  RTF 

-.8990 

CRT 

.6050 

CRS 

.8798 

CST 

.9898 

FOE 

.6564 

FRA  1.2917 

FC3 

-.6412  BSP 

6119 

see 

1935.0  R23  -.0266  R13 

-.6994 

LSA 

1273.9 

MSA 

224.4 

SSA 

16.2 

BOE 

.7967 

BRA  1.4636 

BC3 

.065)  FSP 

-477 

SCI 

1696.5  SC2  363.6  THA 

3.67 

ELI 

969.2 

EL2 

221  .7 

alf 

20.46 

LAUNCH  DATE  DEC  23  1966 


HELIOCENTRIC  CONIC 
Rt  147.15  LAL  ,00  LOL  91.24 

Rp  106.03  LAP  2.57  LOP  207.25 

RC  43.076  Cl  14.57  CP  3.66 

Planetocentric  conic 
C3  26.905  VHL  5.J6T  OLA  27.07  RAL 


rtlCHT  TIME  112.00 
DISTANCE  277.915 

VL  26.310  CAL  5.96  A2t  67. U HCA  115.96  SNA  119.39 
VP  36,660  CAP  -13.66  ATP  91.25  TAL  161,74  TAP  277.72 
TAL  56.66  TAP  5.27  ETS  315.06  TA€  170.26  £TE  326.61 


arrival  cate  APR  14  1969 


ECC  .25360  INC  2.6576  VI  30.277 
RCA  69.11  APO  149.66  V2  35.060 
7AC  116.14  ETC  164.15  ClP  -3.59 


27.94  RAO  6566.1  VEL  12.177  PTH  2.19  VHP  6.930  DPA  10.20  RAP  21.33  ECC  1.4428 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC  INJ  ATMTH 

INJ  time 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

90.00 

2 21  3 

3367.66 

-23.32 

122.25 

263.26 

73,47 

3 17 

11 

2767.9 

- 

25.36 

114.18 

90.00 

23  49  43 

3649.42 

-11.03 

152.17 

256.26 

63.75 

24  53 

52 

3249.4 

- 

14. A7 

145.16 

100.00 

4 17  23 

2992.64 

-26.67 

95.66 

264.29 

75.97 

5 7 

16 

2392.6 

- 

26.33 

67.26 

lOQ.OO 

0 39  59 

3699.70 

-7.95 

139.55 

256,65 

61.09 

1 41 

39 

3099.7 

- 

11.75 

132.62 

110.00 

6 21  16 

2605.2) 

-33.05 

67.75 

265.61 

60.72 

7 4 

4] 

2005.2 

' 

33.98 

56.63 

120.00 

0 52  36 

3660.10 

-2.40 

133.13 

253.21 

55.69 

1 53 

36 

3060.1 

-6.66 

126.89 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.7112 

TRA-1 .4379 

TC3  .1065 

BAU  .0434 

SCT 

1952.5  SCR 

397.6  SC3 

190,2 

ST 

950.6 

SR 

393.6 

SS 

870.2 

ROE  -.3563 

RRA  .0152  RC3  -.0525 

FAU  .03033 

RRT 

.3469  RRF 

-.3547  RTF  - 

.9057 

CRT  .6163 

CRS 

.6665 

CST 

.9904 

FOE  .9136 

FRA  1.3466 

FC3  -.9760  BSP  6323 

sea 

1992.4  R23 

-.0305  R13  - 

,9062 

LSA  1329.7 

MSA 

217.3 

SSA 

16.2 

BOE  .7955 

BRA  1.4360 

BC3  .1206  FSP  -529 

SCI 

1957.4  SC2 

372.1  THA 

4.19 

Eli 

1006.4 

El2 

213.7 

alf 

19.64 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  ,00  LOL  91,24 

RP  108.07  lap  2.44  LOP  210.46 

RC  43.656  CL  M.94  CP  4.21 

PLANETOCENTRIC  CONIC 
C3  24.820  VHL  4.962  DLA  27.35 

LNCH  ATMTH  LNCH  TIME  L-I  TIME 


TlICHT  time  114.00 


ARRIVAL  date  APR  16  1969 


DISTANCE  264.666 

VL  26.457  CAL  5.66  ATl  67.20  HCA  119.20  SMA  120.22  ECC  .24370  INC  2.7958  Vl  30.277 
VP  36.773  CAP  -12.66  ATP  91.36  TAL  161.78  TAP  280.98  RCA  90.93  APO  U9.52  V2  35.067 
TAl  57.10  TAP  6.73  ETS  323.61  TAE  166.33  ETE  337.07  TAC  117.50  ETC  163.70  CLP  -5.26 


90.00 
90.00 
100.00 
100.00 
no. 00 
110.00 


3376.97 
3600.45 
2991.35 
3661 .30 
2596.47 
3626 .95 


10  56 

1 4 

10  33 
44  6 

16  44 
54  26 

differential  CORRECTIONS 
TDE  -.7163  TRA-1.4I1I  TC3  .1606 
ROC  -.3394  RRA  .OOlO  RC3  -.0442 
FDE  .9743  FRA  1 .4113  FC3-1.1340 
BDE  .7926  BRA  1.4111  6C3  .1667 

LAUNCH  DATE  DEC  23  1966 

HELIOCENTRIC  CONIC 


RAL  27.60 

INJ  LAT 
-23.14 
-12.49 
-26.69 
-9.21 
-33. U 
-3.56 

BAU  .0553 
FAU  .03251 
BSP  6534 
FSP  -567 


RAO  6566.0  VEL  12.091 
INJ  LONC  INJ  RT  ASC 


PTH  2 . 1 6 VHP 

INJ  ATMTH 
73.21 
64.36 
76.02 
61.44 
61.11 
55.96 


6.466  OPA  11.14  RAP  22.62  ECC  1.4065 


122.66  261.39 

149.31  257.06 

95,56  262.47 

137,39  255.35 

67,06  263.97 

131.50  251.91  

MIO-COORSC  EXECUTION  ACCURACV 
5CT  2010.6  SCR  392.6  SC3  209.4 
RRT  .3953  RRT  -.4046  RTF  -.9119 
see  ^46.7  R25  -.0353  R13  -.9125 
SCI  2016.6  SC2  359.7  THA  4.56 

Flight  ti>c  ne.oo 

distance  291 .409 


INJ 

t time 

PO  CST  TIM 

iRj  2 LAT 

INJ  2 LONG 

3 

7 13 

2777.0 

-25.22 

114 .61 

1 

4 25 

3200.4 

-15.64 

142.23 

5 

0 24 

2391.4 

-26.35 

67.15 

1 

45  9 

3061.3 

-12.95 

130.60 

7 

0 1 

1996.5 

-34.02 

57.95 

1 

54  55 

3029.0 

-6.03 

125.23 

ORBIT  DETERMINATION  ACCURACY 


ST 

CRT 


969.5  SR 
.6320  CRS 
LSA  1367.3  MSA 
ELI  1043.7  EL2 


390.4  SS 
.6974  CST 
210.0 
205.3 


SSA 

alf 


915.1 

.9910 

16.2 

16.93 


ARRIVAL  DATE  APR  16  1969 


RL  147.15 

LAL 

.00 

LOL  91 .24 

VL  26.592 

CAL  5.36 

ATL  07.27 

HC4 

122,41 

RP  106.11 

LAP 

2.30 

LOP  213.67 

VP  36.650 

CAP  -12.12 

ATP  91 .46 

TAL 

161.07 

RC  44.405 

CL 

15.27 

CP  4.60 

TAL  57.30 

TAP  0.36 

ETS  320.97 

TAE 

166.30 

Planetocentric  conic 

VEL  12.013 

PTH 

C3  22.937 

VHL 

4,769 

OLA  27.57 

RAL  27.23 

RAO  6567.9 

2.14 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

90.00 

2 

1 31 

3363.77 

-23.01 

J23.31 

259.51 

73.02 

90.00 

0 

7 31 

3755.03 

-13.01 

146.63 

255.00 

65.03 

100.00 

4 

4 29 

2907.36 

-26.76 

95.20 

260.65 

76.15 

100.00 

0 47  14 

3626.67 

-10.33 

135.43 

254.02 

61.79 

110.00 

6 

12  4) 

2566.16 

-33.25 

66.30 

262.13 

01.56 

110.00 

0 

55  32 

3600.62 

-4.66 

130.02 

250.50 

56.10 

.23446  INC  2.7296  Vl 
92.64  APO  149.36  V2 


30.277 

35.053 

-6.99 


6.062  OPA  12.10  RAP  23.65  ECC  1.3775 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 57  55 

2763.6 

-25.12 

115.28 

1 10  6 

3)55.0 

-17,06 

139.46 

4 54  16 

2367.4 

-26.40 

86.86 

1 47  41 

3026.7 

-14.02 

126.58 

6 55  47 

1966.2 

-34.06 

57.15 

1 55  32 

3000.6 

-9.06 

123.72 

differential  corrections 
TOE  -.7177  TRA-1.3607  TC3  .2236  BAU  .0693 

ROE  -.3241  RRA  -.0134  RC3  -.0324  FAU  .03502 

FOE  1.0391  FRA  1.4769  FC3-1.3216  BSP  6797 

BDE  .7675  BRA  1.3606  BC3'  -2262  FSP  -655 


MID-COURSE  EXECUTICN  ACCURACY 
SCT  2062,9  SCR  369.4  SC3  230.7 
RRT  .446^«RF  -.4605  RTF  -.9161 
SC6  OT99.3  i«3  -.0414  R13  -.9)66 
SCI  2070,4  SC2  346.6  THA  4.96 


ORBIT  determination  ACCURACY 

ST 

1024.6  SR 

367.6 

SS 

961  .4 

CRT 

*8456  CRS 

.9065 

CST 

.9916 

LSA 

1443.3  MSA 

202.6 

SSA 

16.1 

EL) 

1077.7  EL2 

196.6 

alf 

16.30 

710 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968-69  » 


LAUNCH  CATC  CCC  23 


Flight  time  na.DO 


ARRIVAL  CATC  APR  ^0  1969 


MCLIOCCNTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  100.15  LAP  2.16  LOP  216.00 

RC  45.309  CL  15.54  CP  5,06 

planetoccntric  conic 
C3  21.237  VHL  4.600  OLA  27,73 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  1 53  30  3305.01 

90.00  0 12  14  3713.71 

100.00  3 59  33  2979.09 

100.00  0 49  0 3596.06 

110.00  6 9 16  2573.95 

110.00  0 55  47  3575.57 

OIFFERENTIAl  CORRECTIONS 


distance  290.143 

VL  26.717  GAL  5.00  A7L  07.34  HCA  125.61  SMA  121.75 
VP  36.935  CAP  -11.39  A7P  91.55  TAL  161.99  TAP  207.61 
7AL  57.69  7AP  10.11  ETS  332.49  7A£  164.31  ETE  349.04 


RAL  26.03 

INJ  LAT 
-22.97 
-14.93 
-26.00 
-11.20 
-33.37 
-5.61 


RAO  6567.9  VEL  11.942  PTH  2.13  VHP 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ 


123.45 

144.20 

94.76 

133.73 

65.36 

120.70 


257.60 

254.47 

250.06 

252.64 

260.29 

249.22 


72.97 

65.65 

76.40 

62.13 

02.10 

56.23 


7.652 
TIME 
2 50  4 

1 14  10 
4 49  13 
1 40  57 
6 52  10 
1 55  23 


CCC  .22507  INC  2.6509  VI  30.277 
RCA  94.25  APO  149.25  V2  35.040 
7AC  119.97  ETC  162.64  CLP  -0.77 

OPA  13.09  RAP  25.00  ECC  1.3495 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2705.0 

3115.7 

2379.9 

2996.9 

1973.9 
2975.6 


-25.00 

-10.09 

-20.40 

-14.92 

-34.10 

-10.01 


115.42 

137.03 
06.32 

126.03 
56.20 

122.37 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACV 


TOE  -.7205 

TRa-1.3515 

TC3 

.2005 

BAU 

.0020 

SCT  2115.9  SCR  300.7  SC3 

254.7 

ST 

1061.6 

SR 

306.5 

SS 

1011 .3 

ROE  -.3107 

RRA  -.0204 

RC3  -.0160 

FAU  .03776 

RRT  .5079  RRF  -.5226  RTF 

-.9235 

CRT 

.0601 

CRS 

.9160 

CST 

.9922 

FOE  1.1111 

FRA  1.5549 

FC3-1.5392 

BSP 

6909 

see  2151.3  R23  -.0403  R13 

-.9244 

LSA 

1505.6 

MSA 

194.7 

SSA 

16.1 

BOE  .7047 

BRA  1.3510 

BC3 

.2090 

FSP 

-720 

SCI  2125.3  SG2  333.3  THA 

5.46 

ELI 

1114.0 

EL2 

107.9 

ALF 

17.91 

LAUNCH  DATE  DEC  23  I960 


flight  time  120.00 


ARRIVAL  DATE  APR  22  1969 


HELIOCENTRIC  CONIC 


distance  304.066 


RL  147.15 

LAL  .00 

LOL  91 .24 

VL  26.032 

CAL  4.02 

ATL  07.42 

HCA 

120.02 

SMA  122.44 

ECC  .21790 

INC  2.5022 

VI 

30.277 

RP  100.19 

LAP  2.01 

LOP  220.09 

VP  37.006 

CAP  -10.69 

ATP  91.62 

TAL 

162.15 

TAP  290.97 

RCA  95.76 

APO  149.12 

V2 

35.027 

RC  46 . 364 

CL  15.75 

CP  5.59 

7AL  50.03 

ZAP  11.90 

ETS  334.04 

TAE 

162. A3  ETE  354.24 

TAC  121.06 

ETC  162.00 

CLP 

-10.61 

PLANETOCENTRIC  CONIC 

C3  19.701 

VHL  4.439 

OLA  27.01 

RAL  26.42 

RAO  6567.0 

VEL  11.070 

PTH 

2.11 

VHP  7,260 

OPA  14.11 

RAP  26.06 

ECC 

1.3242 

LNCH  A/MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

1 40  27 

3379.46 

-23.09 

123.03 

255.93 

73.14 

2 44  47 

2779.5 

-25.10 

114.90 

90.00 

0 14  9 

3606.17 

-15,75 

142,50 

253.05 

66.16 

1 15  35 

3006.2 

-10.04 

135.19 

100.00 

3 56  9 

2967.79 

-27.07 

93.91 

257.11 

76.01 

4 45  37 

2367.0 

-20.62 

05.45 

100.00 

0 49  7 

3573 .07 

-12.04 

132.36 

251 .21 

62.43 

1 40  41 

2973.1 

-15.63 

125.42 

110.00 

6 6 4| 

2559.29 

-33.50 

64.24 

250.45 

02.75 

6 49  20 

1959.3 

-34.14 

55.05 

110.00 

0 55  5 

3554.33 

-6.41 

127.50 

247.04 

56.35 

1 54  20 

2954.3 

-10.79 

121  .22 

DIFFERENTIAL  CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TDE  -.7217  TRA-1.3223  TC3  .3570 
ROE  -.2993  RRA  -.0442  RC3  .0036 
FOE  1.1092  FRA  1.6402  FC3-1 .7937 
0OE  .7012  BRA  1.3230  BC3  .3570 


LAUNCH  DATE  DEC  23  1960 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91 .24 

RP  100.23  LAP  1.86  LOP  223.29 

RC  47.550  GL  15.07  CP  6.21 

planetocentric  conic 
C3  10.311  VHL  4.279  OLA  27,00 
LNCH  TIME  L-I  TIME 
1 47  13  3360.05 

0 12  4 3670.29 

3 54  43  2949.07 

0 47  16  3556.50 

650  2541.67 

0 53  20  3537.47 

differential  CORRECTIONS 
TOE  -.7201  TRA-1.2920  TC3  .4320 

ROE  -.2099  RRA  -.0613  RC3  .0300 

FOE  1.2733  FRA  1.7354  FC3-2.0915 

BOE  .7763  BRA  1.2934  0C3  .4331 


BAU  .0942 
FAU  .04002 
BSP  7150 
FSP  -009 


SGT  2166.3  SGR 
RRT  .5722  RRF 
SGB  2201.4  R23 
SGI  2170.1  SG2 


VL  26.937  CAL  4.57  A7L 
VP  37.070  CAP  -10.01  ATP 
TAL  50. 3i  TAP  13.97  ETS 


LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
MO. 00 
110.00 


RAL  26.01 
INJ  LAT 
-23.46 
-16.10 
-27.34 
-12.56 
-33.64 
-7.05 

BAU  .1060 
FAU  .04424 
BSP  7316 
FSP  -901 


RAD  6567. 
INJ  LONG 
121.70 
141.54 
92.65 
131.41 
62.00 
126.69 
MIO-( 
SGT 
RRT 
SGB 
SGI 


INJ  RT  ASC 
254.30 
251.50 
255.41 
249.72 
256.64 
246.44 


591.7  SC3  1 

201.6 

ST 

1096.0 

SR  306.0 

SS 

1063,4 

-.5096  RTF  - 

.9205 

CRT 

.0747 

CRS  .9255 

CST 

.9920 

-.0567  R13  - 

.9295 

LSA 

1564.7 

MSA  106.0 

SSA 

16.0 

319.5  THA 

6.04 

ELI 

1149.2  EL2  170.9 

ALF 

17.50 

22.00 

ARRIVAL  DATE 

APR 

24  1969 

575 

1 HCA  132.02 

SMA  123.00 

ECC 

.21053 

INC  2.4903 

VI 

30.277 

’ TAL  162.33 

TAP  294.35 

RCA 

97.17 

APO  149.00 

V2 

35.013 

1 TAE  160.71 

ETE  350.00 

TAC 

122.03 

ETC  161 .30 

CLP 

-12.54 

> PTH  2.09 

VHP  6.003 

OPA 

15.19 

RAP  27.02 

ECC 

1.3014 

: INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

73.66 

2 43  14 

2760.9 

-25.47 

J 

13.69 

66.44 

1 13  15 

3070.3 

-19.23 

1 34 . 1 9 

77.42 

4 43  52 

2349.9 

-20,00 

04.  IS 

62.65 

03.54 

56.46 


I 46  33 
6 47  30 
1 52  17 


COURSE  EXECUTION  ACCURACV 
2211.5  SCR  399.9  SG3  311.6 
.6390  «RF  -.6595  RTF  -.9330 

2247.4  R23  -.0673  R13  -.9342 

2226.5  SG2  305.6  THA  6.72 


2956.5 
1941 .7 

2937.5 
ORBIT  DETERMINA 
ST  1120.7  SR 
CRT  .0092  CRS 
LSA  1625.4  MSA 
ELI  1101.7  El2 


16.12 

34.17 

11.41 


124.43 

53.60 

120.31 


tion  accuracy 
309.2  SS  1117. 5 
.9351  CST  .9934 
170.0  SSA  15.0 
170.0  AlF  17.42 


LAUNCH  DATE  DEC  23  I960 


flight  time  124,00 


ARRIVAL  DATE  APR  26  1969 


HELIOCENTRIC  CONIC 

RL  147.15  LAL  .00  LOL  91.24  VL  27,034  CAL 

RP  100.27  lap  1.69  LOP  226.49  VP  37.128  CAP 

RC  40.003  Gl  15.90  OP  6.94  TAL  50.76  TAP 

PLANETOCENTRIC  CONIC 


DISTANCE  310.269 

4.34  ATL  07.59  HCA  135.23  SNA  123.60  ECC  .20373  INC  2.4056  VI  30.277 

-9.35  ATP  91.71  TAL  162.54  TAP  297.77  RCA  98.49  APO  140.00  V2  35.000 

16,09  ETS  337.45  TA£  159.16  ETE  1.42  TAC  122.07  ETC  160-50  CLP  -14.55 


C3  17.052 

VHL  4.129 

OLA  27.69  RAL  25.61 

RAO  6567.7 

VEL  11.766 

PTH  2.00 

VHP  6.523 

OPA  16.32 

RAP  27.05 

ECC  1 .2006 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

■90.00 

1 50  32 

3320 ,22 

-24.06 

119.50 

252.00 

74.60 

2 46  0 

2720.2 

-25.94 

Ml  .42 

90.00 

0 5 33 

3669.04 

-16.19 

141.51 

249.04 

66.45 

1 6 43 

3069.0 

-19.24 

134.16 

100.00 

3 55  35 

2925 .09 

-27.70 

90.09 

253.77 

70.20 

4 44  20 

2325.1 

-29.03 

02.34 

100.00 

0 43  11 

3540.20 

-12.02 

130.93 

240.10 

62.76 

1 42  20 

2940.2 

-16.37 

123.94 

MO. 00 

6 4 52 

2520.47 

-33.79 

61.25 

254,04 

04.50 

6 46  53 

1920.5 

-34,10 

52.02 

110.00 

0 50  23 

3525,59 

-7.50 

126.06 

245.02 

56.55 

1 49  9 

2925.6 

-11.04 

119.66 

differential  CORRECTIONS 
TOE  -.7152  TRA-1.2606  TC3  .5113  BAU  .1175 

ROC  -.2020  RRA  -.0000  RC3  .0641  FAU  .04009 

FOE  J.3623  FRA  1.0420  FC3-2.4415  BSP  7474 

BOE  .7691  BRA  1.2631  BC3  .5153  FSP  -1005 


MIO-COURSE  EXECUTION  ACCURACY 
SGT  2250.4  SCR  415.3  SC3  545.3 
RRT  .7054  RRF  -.7292  RTF  -.9372 
see  2200.4  R23  -.0002  R13  -.9307 
SCI  2269.0  SC2  291.9  THA  7.54 


ORBIT  determination  ACCURACV 
ST  1155.0  SR  394.2  SS  M72.3 

CRT  .9035  CRS  .9444  CST  .9939 

LSA  1604.1  MSA  170.0  SSA  15.7 

ELI  1210.5  EL2  161 ,3  AlF  17.45 


711 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  OEC  23  1966 

Flight  time  126.00 

ARRIVAL  DATE 

APR 

ZB  !969 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00 

LOL  91  ,24 

VL  27.122 

DISTANCE  324.947 

GAL  4.12  Aa  67.70  HCA  136.42 

SMA 

124.24 

ECC  .19747 

INC  2.3019 

VI 

30.777 

RP  106.31  LAP  1.53 

LOP  229.66 

VP  37.160 

CAP  -6.71 

A7P  91.72 

TAL  162.77 

TAP 

301.20 

RCA  99.70 

APO  146.77 

V2 

34.967 

RC  50.327  CL  15.61 

OP  7.61 

7*L  S9.13 

ZAP  16.34 

ETS  336.05 

7AE  157.61 

ETE 

4.71 

TAC  123.54 

ETC  159.62 

CLP 

-16.65 

planetocentric  conic 
C3  15.910  VHL  3,969 

OLA  27.45 

RAL  25.23 

RAO  6567.6 

VEL  11.717 

PTH  2.06 

VHP 

6.161 

OPA  17.54 

RAP  26.54 

ECC 

1 .2618 

LNCH  A7HTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

IHJ  RT  ASC 

INJ  ATMTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  1 56  3 

3262.74 

-24.65 

116.46 

251 .39 

75.97 

2 

52  46 

2662.7 

-26.54 

106.22 

90,00  23  51  7 

3663.60 

-15,62 

142.35 

248.10 

66.20 

24 

52  31 

3063.6 

-16.90 

135.03 

100.00  3 59  4 

2692.61 

-26.12 

B8.iT 

252.19 

79.43 

4 

47  17 

2292.6 

-29.30 

79.97 

100.00  0 36  43 

3546.96 

-12.79 

130.97 

246.61 

62.75 

1 

35  52 

2949.0 

-16,34 

123.98 

110.00  666 

2494.96 

-33.94 

59.27 

253.06 

65.66 

6 

47  43 

1695.0 

-34.17 

50.03 

UO.OO  0 46  6 

3519.37 

-7.73 

125.73 

243.60 

56.60 

1 

44  46 

2919.4 

-12.07 

119.32 

OIFFEffENTMU  CCWCTIONS  MIO-COU?S€  EXECUTION  ACCURACV  ORBIT  OETERHINATION  ACCURACY 

TOE  -.7044  TR4-J.^^6J  TC3  .5991  6AU  ,IZ95  SCT  KTB.4  SCR  440.1  SC3  3B2.6  ST  1|74.1  SR  402.4  SS  1226.1 

ROE  '.27S1  RR4  -.lOOB  RC3  .I0B4  F4U  .05247  RRT  .7674  RRF  -.7947  RTF  -.9413  CRT  .9172  CRS  .9534  CST  .9944 

FOE  1.453B  FR4  1.9599  FC3-2.B552  BSR  7659  SC0  2320.5  R25  -.0957  Rl3  -.9432  LS4  1737.0  MSA  162.6  SSA  15.4 

eOE  .7573  BRA  1 .2302  0C3  .6069  FSP  -1125  SCI  2303.6  SC2  279.1  THA  6.56  ELI  1231.7  El2  152.9  AlF  17.73 

tAUNCH  DATE  DEC  23  1966  FtICHT  TJpC  126.00  ARRIVAL  OAT£  APR  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  331 .606 

RU  147.15  LAL  .00  LOL  91.24  VL  2T.203  CAL  3,92  A2L  67.62  HCA  141.62  SMA  124.75  ECC  .19173  INC  2.1643  VJ  30.277 

RP  106.36  LAP  1.36  LOP  232.66  VP  37.226  CAP  -6.10  ATP  91.71  TAL  163.02  TAP  304.64  RCA  100.63  APO  146.67  V2  34.974 

RC  51.661  CL  15.56  CP  6.64  2AL  59.50  TAP  20.77  ETS  336.31  TAE  156.64  ETE  6.06  TAC  124 .02  ETC  156.63  CLP  -16.67 


PLANE TOCENTRIC  CONIC 


C3  14.671 

VHL  3.656 

OLA  27.06  RAL  24.91 

RAO  6567.6 

VEL  I1.6T3  PTM 

2.05 

VHP  5.655 

OPA  16.67 

RAP  29.05 

ECC  1.2447 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 9 5 

3226.76 

-25.72 

112.61 

250.06 

77.72 

3 2 52 

2626.6 

-27.15 

104.24 

90.00 

23  37  29 

3709.16 

-15.11 

143.69 

246.33 

65.76 

24  39  16 

3109.2 

-16.26 

136.63 

100.00 

4 5 23 

2651 .66 

-26.60 

65.64 

250.67 

60.91 

4 52  55 

2251  .9 

-29.56 

76.97 

100.00 

0 27  49 

3559.31 

-12.47 

131.57 

245.01 

62.61 

1 27  6 

2959.3 

-16.04 

124.60 

110.00 

6 9 13 

2464.34 

-34.07 

56.69 

251.34 

67.07 

6 50  16 

1664.3 

-34.10 

47.64 

110.00 

0 40  26 

3519.59 

-7.72 

125.74 

242.19 

56.60 

1 39  7 

2919.6 

-12.06 

119.33 

differential  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6920  TRA-1. 1941  TC3  .6614  0AU  .1394  SCT  2302.7  SCR  477.6  SC3  424.5  ST  1169.4  SR  415.3  SS  1260.7 

ROE  -.2763  RRA  -.1253  RC3  .1645  FAU  .05723  RRT  .6226  RRF  -.6529  RTF  -.9445  CRT  .9305  CRS  .9619  CST  .9950 

FOE  1.5496  FRA  2.0960  FC3-3.3316  BSP  7754  SC6  2351.6  R23  -.1147  Rl3  -.9470  LSA  1769.6  MSA  154.5  SSA  15.2 

BDE  .7452  BRA  1.2006  BC3  .7010  FSP  -1253  SCI  2336.5  SC2  267.6  THA  9,62  ELI  1251.5  El2  144,6  AlF  18.25 


LAUNCH  DATE  DEC  23  1966  FLICHT  TIME  130.00  ARRIVAL  DATE  MAT  2 1969 


heliocentric 

: CONIC 

distance  336.250 

2.0490 

VI 

30.277 

RL  147.15 

LAL 

.00 

LOL 

91.24 

VL  27.276 

CAL  3.74 

ATL  67.95  MCA  144.61 

SMA  125 

.22 

ECC  .16649 

INC 

i 

RP  106.40 

LAP 

1 .16 

LOR  236.07 

VP  37.266 

CAP  -7.50  ATP  91.67  TAL  163.26 

TAP  306 

.09 

RCA  101.67 

APO 

146,57 

V2 

34.961 

1 

RC  53.536 

GL 

15.12 

GP 

10.09 

ni  58.85 

TAP  23.36 

ETS  338.26  7AE  155.64 

ETE  11.63 

TAC  124.27 

ETC 

157.52 

CLP 

-21 .21 

t 

Planetocentric  conic 

29.36 

ECC 

1.2291 

1 

C3  13.923 

VHL 

3.731 

OLA 

26,50  RAL  24.65 

RAO  6567.5 

VEL  11.632  PTH  2.04 

VHP  5. 

549 

OPA  20.35 

RAP 

: 

LNCH  ATMTH 

LNCH  TIME 

L-I 

TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

i 

90.00 

2 

23  11 

3161 

.62 

-26.56 

106.05 

246.76  79.65 

3 15 

53 

2561  .6 

-27.71 

99.57 

1 

90.00 

23 

21  22 

3744 

.94 

-14.10 

146.03 

244.58  65.19 

24  23 

47 

3144.9 

•17.33 

136,84 

- 

100.00 

4 

14  42 

2602 

.34 

-29.06 

62.03 

249.19  82.75 

5 1 

24 

2202.3 

■29.76 

73,30 

100.00 

0 

16  29 

3579.66 

-11.63 

132.74 

243.43  62.35 

1 16 

6 

2979.7 

-15.44 

125 .61 

1 

110.00 

6 

14  27 

2427. 6J 

-34.16 

54.02 

249.63  66.76 

6 54 

55 

1827.6 

-33.96 

44.76 

110.00 

0 

33  12 

3527 

.15 

-7.44 

126.14 

240.60  56.54 

1 31 

59 

2927.2 

-11.79 

119,75 

I 

differential  CORRECTIONS 

MIO'COUAX  eXECUTIOl  ACCURACV 

ORBIT  determination  ACCURACY 

1 

TOE  -.6732 

TRA* 

•1.1602 

TC3 

.7655 

0AU  .1492 

SCT  2314.7  SCR  53j .9  SG3 

470,6 

ST  1194.0 

SR 

433.6 

SS 

1331 .3 

5 

ROE  -.2776 

RRA 

-.1541 

RC3 

.2370  FAU  .06253 

RRT 

.8676  RRF  -.9005  RTF  - 

.9475 

CRT  .9426 

CRS 

.9697 

CST 

.9955 

= 

FOE  1.6429 

FRA 

2.2467  FC3-3.6660  BSP  7649 

see  2375.0  R23  -.1366  R13  - 

.9506 

LSA  1634.2 

MSA 

146.0 

SSA 

14.9 

z 

eOE  .7262 

BRA 

1.1704 

BC3 

.6013  FSP  -1397 

SCI  23C0.8  SC2  259.3  THA 

11.41 

ELI  1262.9  EL2 

136.6 

ALF 

19.13 

= 

IJIUNCH  DATE  DEC  23  1966  FLIGHT  TIME  132.00  ARRIVAL  DATE  MAV  4 1969 


712 


HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 
RP  106,43  LAP  1,00  LOP  239.25 
RC  55.262  CL  14.43  OP  11.62 
PlANETOCCNTRIC  CONIC 
C3  13.054  VHL  3.6l3  OLA  25. TO 
LNCH  ATMTH  LNCH  TIME  L-I  TIME 
90.00  2 40  14  3066.27 

90.00  23  3 7 37^.45 

100.00  4 27  14  2743.33 

100.00  0 2 45  3610.61 

110.00  6 22  IS  2363.47 

110.00  0 24  13  3543.24 

differential  COWCTIONS 
TOE  -.6462  TRA-1. 1243  TC3  .6513 
ROC  -.2619  RRA  -.1692  RC3  .3319 
FOE  1.7259  FRA  2.4194  FC3-4.5355 
0OE  .7050  BRA  1.1401  6C3  .9137 


VL  27.343 

GAL  3.57 

Aa  88. u 

HCA 

148.00 

SMA 

12! 

i.65 

ECC 

.16171 

INC 

1.6906 

VI 

30.277 

VP  37,305 

CAP  -6.92 

ATP  91 .60 

TAL 

163.54 

tap 

311 

.55 

RCA 

102.62 

APO 

146.46 

V2 

34.948 

TAL  60.  J 6 

TAP  26.23 

ETS  J37.94 

TAC 

154.78 

ETE 

H 

1.63 

TAC 

124.24 

ETC 

156.26 

CLP 

-23.66 

RAL  24.50 

RAO  6567.5 

VEL  11.595 

PTH 

2.03 

VHP 

5. 

262 

OPA 

22.03 

RAP 

29.41 

ECC 

1 .2146 

INJ  UT 

INJ  long 

INJ  RT  ASC 

iNJ  ATMTH 

INJ 

1 TIME 

PO 

CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

-27.35 

102.81 

247.48 

82.37 

3 

31 

42 

2466.3 

- 

26.12 

94.23 

-12.76 

148.72 

242.88 

64.52 

24 

6 

17 

3190.4 

•16.11 

141  .63 

-29,51 

77.70 

247.75 

84.99 

5 

12 

57 

2143.3 

29.69 

66.92 

-10.84 

134.51 

24] .89 

61.97 

1 

2 

55 

3010.6 

14.51 

127.64 

-54.17 

50,57 

247.99 

90.80 

7 

1 

58 

1763.5 

•33.69 

41  .36 

-6.63 

126.99 

299.47 

56.42 

1 

23 

16 

2943.2 

•11.20 

120.62 

MID-COURSE  EXECUTION  ACCURACY 
6AU  .1595  SCT  2311.7  SCR  606.9  SC3  521.0 

FAU  .06639  RRT  .9014  RRF  -.9366  RTF  -.9502 

6SP  7957  SC6  2390.0  R23  -.1605  RJ3  -.9547 

FSP  -1560  SCI  2376.3  SC2  255.6  THA  13.47 


0R6IT  DETERMINATION  ACCURACY 
ST  1164.4  SR  456.2  SS  1373.9 

CRT  .9536  CRS  .9765  CST  ,9960 

LSA  1665.6  MSA  137.3  SSA  14.7 

ELI  1263.4  EL2  129.1  ALF  20.46 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  CATE  DEC  23  19€fl 


HELICXENTRIC  CONIC 


RL 

147.15 

lal 

,00 

LOL 

RP 

108.47 

LAP 

.82 

LOP 

RC 

57.109 

GL 

13.41 

GP 

PlANETOCENTRIC  CONIC 

C3 

12.955 

VHL 

3.501 

OLA 

91.24 

242.44 

13.51 


flight  time  134.00 
DISTANCE  351.476 

VL  27.403  GAL  3.41  A7L  W.50  MCA  151.19  SNA  126.05 

VP  37.337  GAP  -6.36  A7P  91.49  TAL  163.91  TAP  315.00 

7AL  60.43  7AP  29.35  CTS  337.35  7AE  153.97  ETE  20.24 


ARRIVAL  date  HAT  6 1969 


ECC  .17739  INC  1.7012  Vi  30.277 
RCA  103.69  APO  148.41  V2  34.936 
7AC  123.88  ETC  154.89  ElP  -26.31 


24.60  RAL 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90,00 

3 0 30 

3005.19 

-97.96 

96.81 

90.00 

22  49  46 

3846.50 

-11.19 

159.00 

100.00 

4 43  20 

9673.63 

-99.81 

79.54 

100.00 

23  49  37 

3653.99 

-9.47 

136.94 

110.00 

6 33  6 

9330.91 

-34 .05 

46.49 

110,00 

0 13  16 

3569.48 

-5.84 

198.38 

24.49  RAO  6567.5  VEL  11.560  PTM 
INJ  RT  ASC 

246.21 

241 .29 
246.34 
240.43 

246.30 

238.22 


2.02  VHP  4.999  OPA  23.99  RAP  29.15  ECC  1.2017 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  9 LAT 

INJ  2 LONC 

85.39 

3 50  35 

9405.9 

-98.31 

88.16 

63.79 

93  46  53 

3946.5 

-14.55 

145.00 

87,69 

5 97  54 

9073.6 

-99.81 

63.74 

61.51 

94  43  30 

3053.3 

-13.90 

130.14 

93.96 

7 11  56 

J730.9 

-33.99 

37.98 

56.96 

1 19  46 

9969.5 

-10.94 

199.04 

differential  CORRECTIONS 
TOE  -.6144  TRA-1.0901  TC3  .9230 

ROE  -.2901  RRA  -.2337  RC3  .4551 

FOE  1.7943  FRA  2.6141  FC3-5.2634 

0OE  .6795  BRA  1.1149  BC3  1 .0291 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 


BAU  .1686 
FAU  .07451 
BSP  7991 
FSP  -1729 


RL 

147. 

.15 

LAL 

.00 

LOL 

91 

.94 

VL 

27.458 

GAL 

RP 

108. 

.51 

LAP 

.64 

LOP 

945 

.69 

VP 

37.365 

CAP 

RC 

59.010 

CL 

11.96 

CP 

15 

.88 

7AL 

60.65 

ZAP 

MID-COURSE  E«COT10N  ACCURACV 
SOT  2297.7  SCR  709.8  SC3  575.4 
RRT  .9250  RRF  -.9621  RTF  -.9521 
see  2404.8  R23  -.1841  R13  -.9583 
SCI  2390.8  SC2  259.2  THA  16.14 

FLIGHT  TI«  136.00 

DISTANCE  358.058 

3.27  A7L  88.53  HCA  154.38  SNA  126.40 
-5.82  ATP  91.33  TAL  164.07  TAP  318.44 
32.81  ETS  336.49  7AE  153.08  ETE  25.69 


ORBIT  determination  ACCURACT 


ST 

1165.4 

SR 

491  .4 

SS 

1408.1 

CRT 

.9658 

CRS 

.9822 

CST 

.9965 

LSA 

1888.3 

MSA 

127.6 

SSA 

14.5 

ELI 

1258.9 

EL2 

121 .3 

AtF 

22.34 

arrival 

DATE 

MAY 

8 1969 

ECC  .17349  INC  1.4694  VI  30.277 
RCA  104.47  APO  148.33  V2  34.923 
7AC  123.08  ETC  153.32  CLP  -29.10 


PLANE TOCENTRIC  CONIC 
C3  11.518  VHL  3.394  DlA 


23.10  RAL  24.67  RAO  6567.4  VEL  11.528  PTH 

INJ  RT  ASC 
244.94 


2.01  VHP  4.763  OPA  26.32  RAP  28.49  ECC  1.1896 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

90.00 

3 24 

36 

2910.32 

-28.29 

89.89 

90.00 

22  20 

6 

3915.29 

-9.02 

155.96 

100.00 

5 3 

38 

2591 .05 

-99.88 

66.41 

100.00 

23  23 

45 

3709.80 

-7.69 

140.11 

110.00 

6 47  45 

2265.29 

-33.68 

41.39 

110.00 

0 0 

3 

3608.33 

-4.37 

130.49 

differential  CORRECTIONS 
TOE  -.5732  TRA-1.0542  TC3  .9865  BAU  ,J793 

ROE  -.3012  RRA  -.2910  RC3  .6191  FAU  .08088 

FOE  1.827J  FRA  2.8275  FC3-6.0795  BSP  8032 

BOe  .6475  BRA  1.0936  BC3  1.1647  FSP  -1908 


239.86 
244.95 

239.11 
244.67 

237.11 

MZO-COURSE  EXECUTION  ACCURACY 
SCT  2264.6  SCR  848.8  SC3  631  .8 
RRT  .9400  RRF  -.9786  RTF  -.9534 
sea  24J8.4  R23  -.2027  RJ3  -.9624 
SCI  2403.0  SC2  272.9  THA  19.67 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  9 LAT 

INJ  9 LONG 

88.77 

4 13  7 

9310.3 

-98.16 

81  .23 

63.04 

93  95  91 

3315.3 

-19.57 

149.08 

90.91 

5 46  49 

1991 ,0 

-99.43 

57.63 

61 .01 

94  95  55 

3109.8 

-11,43 

135.39 

96.91 

7 95  31 

1665.3 

-39.46 

32.37 

56.06 

1 0 11 

3008.3 

-8.80 

124.13 

ORBIT  OETERHINATION  ACCURACY 


ST 

1198.6  SR 

533.3 

SS 

1492.7 

CRT 

.9795  CRS 

.9668 

CST 

.9979 

LSA 

1889.1  MSA 

116.6 

SSA 

14.6 

Eli 

1943.9  El9 

119.8 

alf 

24.90 

LAUNCH  DATE  DEC  73  1968 


HELIOCENTRIC  CONIC 


FlICHT  TIME  138.00 


ARRIVAL  date  HAY  10  1969 


RL 

147 

.15 

LAL 

,00 

LOL 

91  .24 

VL 

27. 

506 

GAL 

RP 

lOB 

.55 

LAP 

.45 

LOP 

248.80 

VP 

37. 

390 

GAP 

RC 

60. 

976 

GL 

9.87 

GP 

18.92 

ZAL 

60 

\,B0 

ZAP 

DISTANCE  364.619 

3.15  A7L  88.82  HCA  157.56  SMA  126.73  ECC  .16999  INC  1.1772  VI  30.277 
-5.29  A7P  91.09  TAL  164.31  TAP  321.87  RCA  105.18  APO  148,27  V2  34.911 
56.71  ETS  335.36  7AE  151.91  EtE  32.16  7AC  121.73  ETC  151.58  ClP  -32.06 


PLANE TOCENTRIC  CONIC 
C3  10.839  VHL  3.292  OLA  21 .01 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90,00 

90,00 

100.00 

100.00 

110.00 

110.00 


2799.64 
4000.93 
2491 .80 
3784 .00 
2184.85 
3663.71 


3 53  42 
21  54  31 
5 29  10 
23  1 44 

7 7 17 

23  40  7 

differential  CORRECTIONS 
TOE  -.5212  TRA-1.0156  TC3  1 .0378 
ROE  -.3136  RRA  -.3668  RC3_  .8406 
FOE  1.7988  FRA  3.0518  FC3-6.9601 
BOE  .6083  BRA  1.0798  BC3  1.3355 

LAUNCH  DATE  OCC  23  1968 

HELIOCENTRIC  CONIC 


RAL  25.11 
INJ  LAT 
-26.19 
-6.34 
-29.54 
-5.15 
-32.92 
-2.26 

BAU  .1935 
FAU  .08714 
BSP  8119 
FSP  -2090 


RAO  6567.4  VEL  11.499  PTH  2.00  VHP  4,562 
INJ  LONC  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


OPA  29.18  RAP  27.31  ECC  1.1784 
PC  CST  TIM  INJ  2 LAT  INJ  2 LONG 


81.80 

160.83 

59.05 

144.24 

35.23 

133.32 


243.68 

238.68 
243.58 
238.02 
245.07 
236.23 


92.82 

62.35 

94.77 
60.51 

99.78 
55.88 


4 40  22 

23  1 12 

6 10  49 

24  4 48 

7 43  49 
24  41  10 


2199.6 
3400.9 

1891.8 
3184  .0 

1584.8 

3063.7 


-27.50 

-10.00 

-28.57 

-9.04 

-31.22 

-6.79 


73.20 
154.06 
50.38 
137. 6J 
26.49 
197.08 


RL 

147< 

.15 

LAL 

.00 

LOL 

91 

.94 

VL 

97.550 

GAL 

RP 

108. 

.58 

LAP 

.26 

LOP 

251 

.98 

VP 

37.411 

CAP 

RC 

63.000 

GL 

6.85 

GP 

29 

.87 

ZAL 

60.99 

ZAP 

MID-COURSE  EXECUTION  ACCURACY 
SCT  9907.8  SCR  1035.4  5C3  686.7 
RRT  .9485  RRF  -.9887  RTF  -.9541 
sea  243a.5  R23  -.2104  R13  -.9674 
SCI  2420.1  SC2  299.2  THA  24.38 

FLIGHT  TIME  140.00 

DISTANCE  371.157 

3.03  A2L  89.91  HCA  160.74  SMA  197.09 
-4.78  A2P  90.75  TAL  164,54  TAP  395.98 
41.16  ETS  333.95  2A£  150.08  ETE  39.73 


ORBIT  DETERMINATION  ACCURACY 


ST 

1070.5  SR 

583.3 

SS 

1406.3 

CRT 

.9801  CRS 

.9909 

CST 

.9980 

LSA 

1858.9  MSA 

103.9 

SSA_ 

15.0 

ELI 

1914.8  El9 

109.1 

alf 

98.39 

ARRIVAL 

DATE 

MAY 

12  1969 

ECC 

.16688  INC 

.7934 

VI 

30.277 

RCA 

105.89  APO 

148.91 

V9 

34.900 

PLANE  TOCENTRIC  CONIC 
C3  10.998  VHL  3.198  OLA 


18.07  RAL 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

90.00 

4 29  41 

2666.26 

-97,36 

79.13 

90,00 

21  24  59 

4110.79 

-9.84 

167.00 

100,00 

6 1 44 

2369.49 

-28.59 

50.10 

100,00 

22  35  37 

3889.86 

-1.89 

149.68 

110.00 

7 33  23 

9089.65 

-31.48 

97.61 

110.00 

23  20  27 

3749.39 

.75 

137.49 

95.99  RAO  6567.4  VEL  11.479  PTH 
INJ  RT  ASC 
949.48 
937.90 
949.98 
937.33 
941,57 
935.73 


FAC  119.65  ETC  149.63  ClP  -35.91 
1.99  VHP  4.410  OPA  39.78  RAP  95.40  ECC  1.1683 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  9 LAT 

INJ  9 LONG 

97.60 

5 14  7 

2066.3 

-96.03 

63.79 

6l  .81 

99  33  30 

3510.8 

-6.59 

160.33 

99.37 

6 4]  14 

1769.4 

-96.93 

41  .66 

60.16 

93  40  90 

3282.9 

-5.77 

143.13 

104.07 

8 8 6 

1482.7 

-99.99 

19.13 

55.89 

94  99  49 

3149.4 

-3.74 

131 .99 

differential  CORRECTIONS 
TOC  -.4569  TRA  -.9736  TC3  1 .0758  BAU  .9146 

ROE  -.3998  RRA  -.4706  RC3  1.1439  FAU  .09954 

FOE  1.6709  FRA  3.9703  FC3-7.8335  BSP  8346 

BOE  .5588  BRA  J.0813  BC3  1.5698  F$P  -9961 


MID-COURSE  EXECUTION  ACCURACY 
SCT  9193.1  SCR  1986.6  SC3  733.4 
RRT  .9598  RRF  -.9944  RTF  -.9545 
sea  9489.5  R93  -.9016  RI3  -.9740 
SCI  9459.5  SC9  337.9  THA  30.64 


ORBIT  determination  ACCURACY 
ST  985.6  SR  636.9  SS  1341.7 

CRT  .9869  CRS  .9995  CST  .9990 

LSA  1780.3  MSA  86.7  SSA  16.1 

Eli  1170.3  El9  86.5  ALF  39.73 


713 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 190B  09 


LAUNCH  CATE  CEC  23  1 96? 


flight  time  142.00 


arrival  cate  mat  M J969 


HELIOCENTRIC  CONIC 


RL 

147 

.15 

LAL 

.00 

LOL 

91 

.24 

VL 

27.500 

gal 

RP 

1D8 

.62 

LAP 

.07 

LOP 

255 

16 

VP 

37.429 

GAP 

RC 

65  .1 

D76 

CL 

2.35 

GP 

20 

.12 

ZAl 

61  .05 

ZAP 

CISTanCE  377,673 

2.94  AZL  S9.73  MCA  163.92  SMA  127.27  ECC 


16412  INC  .2650  VI 


90.26  TAl  164.75  TAP  528.67  RCA  106.39  APO  140.16 


V2 


planetocentric  conic 
C3  9.723  VHL  3.118  OLA 


46.37  ET5  332.27  ZAE  147.05  ETE  40.20  ZAC  116.59  ETC  147.51  CuP 


50 . 2 7 7 
34  .009 
'30 . 52 


13.75  RAL  27.27  RAO  6567.4  VEL  11.450  PTH  1.99  VHP  4.334  CPA  37.44  RAP  22,44  ECC  1.1600 


LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

5 15  55 

2498.26 

-25.29 

60.28 

241 .51 

103.18 

5 

57  33 

1898.3 

-23.22 

52  .22 

90.00 

20  49  29 

4258 .64 

1 .93 

175.25 

237.87 

61  .74 

22 

0 28 

3650.6 

-1  ,06 

1 68 . 62 

100.00 

6 44  30 

2212.56 

-26.27 

38.99 

241 .24 

104.80 

7 

21  23 

'23.98 

50  .94 

100,00 

22  3 35 

4019.57 

2.82 

157.18 

237.30 

60,23 

23 

10  35 

3419.6 

-1.17 

1 50 . 66 

1 10.00 

8 9 1 

1 948 . 1 5 

-28.85 

18.02 

240.35 

109.10 

8 

41  29 

1348.1 

-25.96 

10  .04 

no. 00 

22  55  34 

3856.75 

5.11 

143.41 

235.95 

56.15 

23 

59  51 

3256.0 

.63 

137.19 

DIFFERENTIAL  CORRECTIONS 
TOE  -.3790  TRA  -.9284  TC3  1 .0871 
ROE  -.3175  RRA  -.6168  RC3  1.5550 
FOr  1.3926  FRA  3.4424  rC3-a.5158 
BOE  .4944  BRA  1.1146  8C3  1.8973 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CCNIC 


MIO-COURSC  EXECUTION  ACCURACr 
BAU  ,2466  SGT  2007.3  SCR  1625.5  SC3  758.9 

FAU  .09564  RRT  .954J  RRF  -.9974  RTF  -.9539 

BSP  8787  see  2502.9  R23  -.1756  R1 3 -.9819 

FSP  -2385  SCI  2554.4  5C2  382.6  THA  38.72 

FLIGHT  TIME  144.00 


ORBIT  determination  accuracy 
5T  073.5  SR  600.9  SS  1207.1 


CRT  .9941  CRS 
lSA  1636.7  MSA 
ELI  1106.0  EL2 


.9938  CST 
68 . 1 SSA 
58.5  ALF 


.9996 
18.6 
3 7.90 


ARRIVAL  CATE  MAY  16  1969 


RL 

147.15 

LAL 

.00 

LOL 

91  .24 

VL 

27.622 

GAL 

2.85 

RP 

108.65 

LAP 

- .11 

LOP 

258.33 

VP 

37.444 

CAP 

-3.80 

RC 

67.198 

GL 

-4.60 

CP 

35.24 

ZAl 

61  .41 

ZAP 

32.50 

Planetocentric  conic 

C3 

9.467 

VHL 

3.077 

OLA 

7.14 

RAL 

29-4  7 

RAO 

6567.3 

distance  384.175 

90.51  MCA  167.09  SMA  127.50  ECC  .161 7^  INC 


.5122  VI 


30,277 

32.01  RCA  106.88  APO  140.12  V2  34.070 
56.93  ZAC  112.19  ETC  145,28  CLP  -41.92 


t.459  PTH 


LNCH  AZMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

iNJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

90.00 

6 28  50 

2274.31 

-20.97 

45-30 

2A1 .37 

109.47 

90.00 

20  4 7 

4472.08 

8.7D 

187.28 

239.42 

62.95 

100.00 

7 43  36 

2000.93 

-2r.82 

24.86 

241 .03 

110.95 

100.00 

21  22  2 

4220.69 

9.51 

168.37 

238.99 

61  .55 

1 10,00 

8 59  39 

1762.92 

-24 .08 

5.75 

239.99 

115.03 

1 10.00 

22  22  28 

4031 .47 

11  .62 

I 52 . 74 

237.72 

57.63 

1 .98  VHP 
INJ 


differential  corrections 

TOE  -.3749  TRA  -.9636  TC3  .6819 
ROE  -.3221  RRA  -.8840  RC3  1.8731 
roe  1.1242  FRA  3.7080  FC3-7.6971 
BOE  .4943  BRA  1.3076  8C3  1.9934 


LAUNCH  CATE  DEC  23  1960 


4.395 
TIME 
6 56  44 

21  16  39 

8 16  56 

22  32  23 

9 29  2 

23  29  40 


0AU  .2523 
FAU  .08417 
BSP  7357 
FSP  -1971 


HELIOCENTRIC  CONIC 


RL 

147 

.15 

LAL 

.00 

RP 

108 

.68 

LAP 

-.30 

RC 

69  . 

360 

GL 

-1 5.84 

91  .24 
.30  lOP  261 .50 
CP  4 5.D4' 


Planetocentric  conic 

C3  9.949  VHL  3.154  ClA 


UNCM  AZMTH 
90  .00 
90.00 
100.00 
100-00 
no. 00 
no  .00 


ROE 

FOE 

BCE 


-I 


-3.53 

tlME" 


LNCH  TIME 
7 52  52“ 

10  58  25 
9 12  34 

20  21  25 

10  17  1 

21  33  27 
CIFFERENTIAL  CORRECTIONS' 

TOE  -.2380  TRA  -.8738  TC3  .7553 
1593  RRA-1.1939  RC3  2.4422 
.3374  FRA  3.3749  FC3-6.7604 
.2064  BRA  1.4795  BC3  2.5563 


1951 .37 
48l4.'6^5 
1694 .30 
4546““.ye 
1492 .52 
4321 .50 


Vl  27.652 
VP  37.456 
ZAl  62.05 

RAl  33.02 

iNJ  LAT 
-12 .44 
10 .40 
-13.24 
19,31 
-1  5.38 
21  .52 

BAU  .3400 
FAU  .07769 
eSP  9959 
FSP  -1986 


GAL 

GAP 

ZAP 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1983.4  SCR  2107.3  SC3  749.5 
RRT  .9337  RRf  -.9989  RTF  -.9320 
see  2893.9  R23  -.1726  R13  -.9839 
SCI  2845.7  SC2  525.7  THA  46,86 


Flight  time  146.oo 

distance  390.634 
2.78  AZL  91.79  HCA  1 70.26  SMA 
-3.33  AZP  88.24  TAL  165.07  TAP 
60.16  ETS  528.47  ZAE  133.90  ETE 


RAO  6567.4  VEL  II .460  PTH 


I ,99  VHP  4.756 


INJ  LONG 
2y.46 
207.67 
6.15 
107,62 
349.61 
169.39 


INJ  RT  ASC 

243.76 

244 .77 
243.35 
244.41 
242.13 
243.^ 


INJ  AZMTH 
1 1 5 .61 
68.j5 
117.05 
66.73 
120.91 
62.78 


INJ  TIME 

r 25^ 

20  18  40 
9 40  40 

21  37  "l  2 
10  4J  54 

22  45  28 


LAUNCH  DATE  DEC  23  I960 


HELIOCENTRIC  CCNIC 


RL 

147 

.15 

LAL 

.00 

LOL 

91 

24 

VL 

27.677 

GAL 

RP 

108 

.72 

LAP 

- .49 

LOP 

264 

.67 

VP 

37.466 

GAP 

RC 

71  . 

560 

CL 

-33.95 

CP 

50 

.49 

ZAl 

67.42 

ZAP 

Planetocentric  CONIC 

C3  13.564  VHL  3.683  OlA  -20,69  RAL  39.02 
LNCH  AZMTH  LNCH  TIME  L-I  TIME  INJ  LAT 

90.00  10  48  7 1418-39  4.39 

90.00  J6  51  5 5476.95  28.28 

100.00  n 55  46  1200.04  3.13 

100.00  18  26  6 5170.54  29  ■ 7J 

110.00  12  34  57  1077.25  .06 

no. DO  20  3 25  4666.09  33.31 

differential  corrections 

TOE  -.1880  TRA  -.8744  TC3  .4372  BAU  .4016 

ROE  .1744  RRa-1.7797  RC3  2.1709  FAU  .05133 

FOE  -.3033  FRA  2.7593  FC3-3.2763  BSP  11523 

BOE  .2564  BRA  1 .9829  8C3  2.2145  FSP  -J397 


MID -COURSE"  re  CUT  I ON  ACCURACY 
SCT  1715.4  SCR  2679.2^03  640.2 

RRT  .9387  RRf  -.9996  RTF  -.9374 
see  3181.3  R23  -.1023  R1 3 -.9944 
SGI  3141.1  SC2  504.3  THA  58.07 

flight  time  148.00 

distance  397.066 

2.73  AZL  94.27  MCA  173.42  SMA  I 


69.29  ETS  526.66  ZAE  121.54  ETE  7I.J5 

RAD  6567.5  VEL  11.617  PTH  2.04  VHP  5.803 
INJ  long  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


355.34 
253-.  18 
338 . 59 
230.57 
327.37 
207.02 


255-34 
261  .13 
254.64 
261 .05 
252.72 
260.63 


118.00 
88.39 
11  9 . 74 
86.57 
124.10 
01  .85 


11  11  45 
18  22  22 

12  15  46 
19  52  17 
12  52  54 
21  24  31 


MID-COURSE  El^CUTION  ACCURACY 
SGT  1517.7  SCR  3374.8  SC3  449.8 
RRT  .9252  RRF  -.9999  RTF  -.9253 
see  3700.4  R23  -.0611  R1 3 -.9980 
SCI  3662.1  SC2  530.8  THA  66.90 


» DPA  43.61 

RAP 

17.75 

ECC  1 .1 558 

PO 

CST  TIM 

1 INJ  2 LAT 

IN 

J 2 LONG 

1674,3 

-18 .1  3 

37 . 78 

3872.1 

5,01 

180 .55 

1400.9 

-10.78 

17.39 

3620 . 7 

5,63 

161 .72 

1162.9 

-20 . 5 1 

350  .43 

r4  3T.5 

7.27 

146.36 

ORBIT  determination  ACCURACY 

ST 

884 .3 

SR 

780.2 

SS 

nz3 .9 

CRT  .9990 

CRS 

.9950 

CS 

T .9918 

LSA  1626.4 

MSA 

93.1 

SSA  13.4 

ELI 

1179.0 

EL2 

25.7 

ali 

4 1,42 

ARRI VAl 

. CA  TE 

HA  1 

^ 18  1969 

ECC 

.15963 

INC 

1 .7055 

Vl 

30  - 2 7 7 

RCA 

107.52 

APO 

1 40  .09 

V2 

34  ,867 

ZAC 

105.93 

ETC 

143.19 

clf 

’ -45.25 

OPA 

51  .80 

RAP 

9 . 72 

ECC 

1 . 1 637 

PC 

CST  TIM 

IN, 

1 2 LAT 

INJ 

2 LONG 

1T51  .4 

-8  .80 

18 .58 

4214.7 

15.55 

ZOO  .39 

1094 .5 

-9.51 

359 .35 

3947  .0 

15.99 

180 ,39 

892.5 

11.17 

343  .04 

5721  ,5 

J 7. 70 

162 . 55 

ORB 

IT  DETERMINA 

n I ON  accuracy 

ST 

64  3.9 

SR 

714  .7 

SS 

796.2 

CRT 

.9490 

CRS 

.9953 

CST 

.9143 

LSA 

1230.9 

MSA 

210.5 

SSA 

4 . 7 

ELI 

949.8 

ELZ 

1 52.8 

alf 

48.14 

ARRIVAL 

CATE 

MAY 

20  1969 

ECC 

.15705 

INC 

4.2662 

Vl 

50.277 

RCA 

107.69 

APO 

148 .06 

V2 

34 .858 

ZAC 

97.39 

ETC 

141  .45 

CLP 

-47.42 

OPA 

62 .1  5 

RAP 

353.70 

ECC 

I .2232 

PO  < 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

810  .4 

8.10 

348 .63 

4877.0 

27.75 

?44  . 56 

600.0 

7. 07 

332  .02 

4570 .5 

28.92 

221  .85 

477.2 

4.54 

321  . 16 

4266.1 

31  .83 

I 90 . 1 P 

ORBIT  OETERMINA 

TION  ACCURACY 

ST 

525.3 

SR 

929,6 

SS 

730 .6 

CRT 

.6316 

CRS 

.9994 

CST 

.6052 

LSA 

1231 .9 

MSA 

395.3 

SSA 

1 .4 

ELI 

998 .1 

EL2 

379.5 

alf 

66.82 

714 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  CATE  D£C  25  1968 

HttlOCENTfflC  CONIC 
RU  I47.J5  lAL  .00  LOt  91 .?4 

RP  108.74  lap  -.67  LOP  267.84 

RC  73.792  CL  -57.47  OP  76.56 

planetocentric  conic 


flight  time  150.00 


ARRIVAL  CATE  MAT  22  1969 


VL  27.699  GAL 
VP  37.473  GAP 
7AL  77.35  7AP 


distance  403. 44J 

2.70  A7L  101.22  MCA  176.54  SNA  128.03  ECC  .15641  INCH. 2242  Vl  30.277 

-2.44  ATP  78.80  TAL  165.20  TAP  341.73  PCA  108.00  APO  148.05  V2  34.848 

79.49  ETS  320.70  TAE  103.37  ETE  69.67  7AC  86.77  ETC  136.26  CLP  -38.36 


RAL  48.31  RAO  6568.6  VEL  12.735  PTH  2.32  VHP  9.659  OPA  7l  .80  RAP  311.47  ECC  1.6717 

--  --  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

56.16 

10  48  18 

1744.47 

21.83 

31.46 

292.87 

128.03 

123.84 

18  4 59 

5682.45 

21  .84 

265.55 

292.88 

128.02 

56.16 

10  48  18 

1744.47 

21  .83 

31.46 

292.87 

128.03 

123.84 

18  4 59 

5682.45 

21  .84 

265.55 

292.88 

126.02 

56.16 

10  48  18 

1744.47 

21 .83 

31.46 

292.87 

128.03 

125.84 

18  4 59 

5682.45 

21  .84 

265.55 

292.88 

128.02 

differential 

CORRECTIONS 

MIO-COURSE  EXECUTION  ACCURA( 

TC3 

.1145 

BAU 

.3470 

SCT 

1M9.9  SCR  3916.3  SC3 

RC3 

.6256 

FAU 

.01577 

ART 

,9337  KRF  -.9996  RTF 

FC3 

-.3344 

BSP 

13092 

see 

*ZZ6.7  R?3  -.0210  R13 

6C3 

.6560 

FSP 

-627 

SCI 

4193.1  9C2  931.5  TM* 

INJ  TIME 
11  17  22 
19  39  41 
11  17  22 
19  39  41 
11  17  22 
19  39  4J 
V 

198.1 


68.88 


1144.5 

5082.4 

1144.5 

5082.4 

1144.5 
5082.4 


26.60 

26.62 

26.60 

26.62 

26.60 

26.62 


24.84 
258.92 
24.84 
258.92 
24  .84 
258.92 


ORBIT  OE termination  ACCURACT 


ST 

510.1 

SR 

1417.9 

SS 

67J  .4 

CRT 

.4956 

CRS 

.9985 

CST 

.5426 

LSA 

1591.2 

MSA 

435.5 

SSA 

.6 

ELI 

1442.6 

El2 

435.5 

AlF 

78.86 

i^AUNCH  DATE  DEC  23  1968 


HELIOCENTRIC  CONIC 


RL 

147, 

.15 

LAL 

.00 

LOL 

91 

.24 

VL 

27.717 

CAL 

RP 

108, 

.77 

lap 

-.86 

LOP 

271 

.01 

VP 

37,479 

GAP 

RC 

76.053 

CL 

-49.15 

CP 

53 

.41 

TAL 

87,65 

TAP 

Flight  time  152.00 
DISTANCE  409.175 

2.79  ATL  164.90  HCA  179. II  SMA  128.15 
'2.18  ATP  15.10  TAL  164.59  TAP  345.70 
88.02  ETS  181.46  TAE  58.04  ETE  295.17 


arrival  date  mat  74  1969 


planetocentric  CONIC 
C31248.532  VHL  35.335  OLA  -42.23  RAL 


LNCH  atmth  lnch  time  l-i  time 
57.25  9 33  8 2232.85 

122.75  16  40  47  907.2B 

57.25  9 33  8 2232.85 

122.75  16  40  47  907.28 

57.25  9 33  8 2232.85 

122.75  16  40  47  907.28 

DIFFERENTIAL  CORRECTIONS 
TOE  6.2159  TRA-3.1331  TC3  -.1162 
ROE '6. 9088  RRA12.0557  RC3  .2468 
FOE-1.6988  FRA  2.7162  FC3  .0565 
eOE  9.2935  BRA I 2. 4 562  BC3  -2728 


28.33  RAO  6573.1  VtL  37.011  PTH  3.54  VHP  45.656 
INJ  LAT  INJ  long  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
-.71  54,49  299.10  132.23  10  10  21 

-.69  312.84  299.11  132.23  16  55  54 

-.71  54.49  299.10  132.23  10  10  2l 

-.69  312.84  299.11  132.23  16  55  54 

-.71  54.49  299.10  132.23  10  10  21 

-.69  312.84  299.11  132.23  16  55  54 

MIO-COURSE  EXECUTION  ACCURACV 
6AU  4,5530  SCT  1470.2  5GR  3356.6  SC3  66.3 

FAU- .08149  RRT  -.8862  RRF  .9996  RTF  -.8984 

esp  10032  see  3664.4  R23  -.0455  RI5  .9990 

FSP  -189  SCI  5609.5  SG2  633.5  THA  111.92 


ECC  .15583  INC7A.8998  Vl  30.277 

RCA  108.18  APO  148.12  V2  34.839 

TAC  77,26  ETC  5.56  ClP  86.68 

OPA  50.54  RAP  210.36  ECC2J.5477 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1632.8  4.66  48.98 

307.3  4.68  307,32 

1632.8  4.66  48.98 

307.3  4.68  307.32 

1632.8  4.66  48.98 

307.3  4.68  307.32 

ORBIT  DETERMINATION  ACCURACT 
ST  1029.0  SR  1373.0  S5  1295.6 

CRT  -.9155  CRS  -.9992  CST  .9311 

LSA  2120.6  MSA  354.4  5SA  .6 

ELI  1682.2  El2  337.9  AlF  126. M 


launch  date  dec  23  1968 


HELIOCENTRIC  CONK 


RL 

147.15 

LAL 

.00 

LOL 

91 

.24 

VL 

27, 

.732 

CAL 

RP 

108  .80 

lap 

-1  .04 

LOP 

274 

.17 

VP 

37, 

.482 

GAP 

RC 

78 . 340 

GL 

64.67 

GP 

-81 

.24 

TAL 

82.40 

TAP 

flight  time  154.00 
DISTANCE  416.512 

2.60  ATL  70,53  MCA  183.11  SMA  128.26 
-1.51  ATP  109.45  TAL  165.49  TAP  348.60 
83.86  ETS  67.09  TAE  96.42  ETE  320.55 


Planetocentric  conic 
C3  104.429  VHL  10.219  CLA  62.29 

lnch  atmth  lnch  time  l-i  time 
31  .88  1 6 20  12  4 782.18 

2 10  55  3090.09 


148.12 
31  .88 
148.12 
31  .88 
148.12 

differential  corrections 


16  20  12  4782.18 

2 10  55  3090.09 

16  20  12  4782.18 

2 10  55  3090.09 


RAL  330.33 
INJ  LAT 
-15.78 
-15.77 
-15.78 
-15.77 
-15.78 
-15.77 


RAC  6570.0  VEL  15.026  PTH  2.7l 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH 


VHP  10.587 
INJ  TIME 
17  39  54 
3 2 25 
17  39  54 
3 2 25 
17  39  54 
3 2 25 


ARRIVAL  CATE  MAT  1969 


ECC  .15395  lNa9.4747  Vl  30.277 
RCA  108.51  APO  148.00  V2  34.831 
TAC  ni.l9  ETC  254.52  CLP  -45.36 

OPA  -59.08  RAP  85.17  ECC  2.7J86 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TC3 

.0002 

BAU 

.0802 

RC3 

-.0574 

FAU 

.00345 

FC3 

- .0286 

BSP 

13982 

BC3 

.0574 

FSP 

-569 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  106,82  LAP  -1.21  LOP  277.34 

RC  80.651  CL  58.05  GP  -65.04 

PLANETOCENTRIC  CONIC 


VL  27.744  GAL 
VP  37.484  GAP 
TAL  77.75  TAP 


234.51  231.81  28.89 

94.46  231  .79  28.89 

234.51  231.81  28.89 

94.46  231.79  28.89 

234.51  231.81  28.89 

94.46  231.79  28.89 

MIO-COURSE  EXECUTION  ACCURACT 
SCT  3233.4  SCR  3118-2  SC3  173.4 
RRT  -.9758  RPF  .9935  RTF  -.9942 
see  4492.0  R23  -.0007  R13  .9999 

SCI  4464.7  SC2  493.9  THA  156.07 


flight  TIME  156.00 
DISTANCE  422.811 

2.60  ATL  78.72  HCA  186.22  SNA  128.34 
-1.12  ATP  101,22  TAL  165.37  TAP  351.59 
81.44  ETS  24.77  TAE  113.75  ETE  281.72 


4182.2 

2490.1 

4182.2 

2490.1 

4182.2 
2490.1 


-22.74 

-22.73 

-22.74 

-22.73 

-22.74 

-22.73 


230.74 

90.69 

230.74 

90.69 

230.74 

90.69 


ORBIT  DETERMINATION  ACCURACT 


ST 

3209.3 

SR 

2948.8 

SS 

1790.2 

CRT 

-.9976 

CRS 

-.9993 

CST 

.9995 

LSA 

4709.2 

MSA 

149.7 

SSA 

.7 

Etl 

4355.7 

EL2 

149.7 

alf 

137.43 

ARRIVAL  date  MAT  28  1969 


ECC  .15328  INC! 1.2809  Vl  30.277 
RCA  108.67  APO  148.01  V2  34.824 
TAC  116.32  ETC  210.29  ClP  -69.34 


C3  40.826 

VHL 

6.390 

OLA  60.12 

RAl  344.48 

RAO  6568 .( 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

34.46 

17 

23  1 

4548.28 

-28.22 

224.47 

145.54 

3 

1 0 

2878.81 

-28.20 

87.52 

34.46 

17 

23  1 

4548.28 

-28.22 

224.47 

145.54 

3 

1 0 

2878.81 

-28.20 

87.52 

34.46 

17 

23  1 

4548.28 

-28.22 

224,47 

145.54 

3 

1 0 

2878.81 

-28.20 

87.52 

differential  CORRECTIONS 

MID-i 

TOE  -.3493 

TRA 

-.3174 

TC3  -.0089 

BAU  .3476 

SCT 

ROE  4.5877 

RRA 

-.0050 

RC3  -.6367 

FAU  .04102 

RRT 

FOE  5.6519 

FRA 

.0898 

FC3  -.8698 

BSP  1 3254 

see 

BOE  4.6010 

BRA 

.3175 

BC3  .6368 

FSP  -1469 

SCI 

2.32  VHP  5.786  OPA  -49.77  RAP  60.32  ECC  1.6719 


INJ  atmth 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

34.43 

18  38  50 

3948.3 

-34.70 

219.39 

34.42 

3 48  59 

2278.8 

-34.69 

82.44 

34.43 

18  38  50 

3948.3 

-34.70 

219.39 

34.42 

3 48  59 

2278.8 

-34.69 

82.44 

34.43 

18  38  50 

3948.3 

-34.70 

219.39 

34.42 

3 48  59 

2278,8 

-34.69 

82.44 

INJ  RT  ASC 
236.54 
236.52 
236.54 

236.52 
236.54 

236.52 


651.7  SCR  4193.6  SC3  448.5 
-.4662  RRF  .9992  RTF  -.4928 
4243.9  R23  .0204  R13  .9995 

4204.8  SG2  575.0  THA  94.22 


ST  357.1  SR  4113.9  SS  2533.7 
CRT  -.8769  CRS  -.9999  CST  .8818 
USA  4841.7  MSA  l7l .8  SSA  1.7 
Eli  4125.8  El2  171 .1  AlF  94.36 


715 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4 1968  69 


.iUNCH  CiTE  CEC  1968 


flight  time  J58.00 


arrival  cate  mat  30  1969 


HELIOCENTRIC  CONIC 


CISTANCE  429.136 


Rl 

147 

.15 

LAL 

.00 

LOt 

91  .24 

VL 

27, 

.753 

gal 

2. 

61 

A7l 

81 

.44 

HCA 

189. 

.37 

SMA 

128. 

.40 

ECC 

.15281 

INC 

8.5566 

Vl 

30. 

277 

RP 

108 

.84 

LAP 

-J  .39 

LOP 

280.50 

VP 

37. 

.484 

GAP 

71 

A7P 

98 

.44 

tal 

165. 

.25 

TAP 

354 

.62 

RCA 

loe. 

.78 

APO 

J48  .02 

V2 

34  . 

816 

RC 

82.- 

981 

Cl 

52.47 

GP 

-53.65 

7Al 

74.82 

TAP 

82. 

22 

ETS 

14 

.42 

7AE 

125. 

.49 

ETE 

273, 

.15 

7AC 

lie. 

.08 

ETC 

198.49 

ClP 

-76 

..79 

planetocentric  conic 


C3  27.057 

VHL  5.202 

OLA  56.76 

RAL  353.25 

RAC  6568.1 

VEL  12.183 

PTh  2.19 

VHP  4.335 

CPA  -41  .59 

RAP  48.52 

ECC  1 .4453 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONO 

38.51 

18  8 33 

4424.45 

-32.59 

215.53 

238.49 

40.58 

19  22  17 

3824.4 

-38.50 

209 . 30 

141  ,49 

3 25  26 

2795.67 

-32.58 

83.70 

238.48 

40.57 

4 12  1 

2195.7 

-38.48 

77.48 

58.51 

18  8 33 

4424.45 

-32.59 

215.53 

238.49 

40.58 

19  22  17 

3824.4 

-58.50 

209 . 30 

I4I  .49 

3 25  26 

2795.67 

-32.58 

83.70 

238.48 

40.57 

4 12  I 

2195.7 

-38.48 

77.48 

38.51 

18  8 33 

4424.45 

-32.59 

215.53 

238.49 

40.58 

19  22  17 

3824.4 

-58.50 

209 . 30 

141  .49 

3 25  26 

2795.67 

-32.58 

83.70 

238.48 

40.57 

4 12  1 

2195.7 

-38.48 

77.48 

differential  corrections 

TOE  .3228  TRA  -.2721  TC3  -.1840  6AU  .3750 

ROE  3.2854  RRA  .3119  RC3-1 .0202  FAU  .07960 

FOE  7,4579  FRA  .8405  FC3-2.5469  6SP  12060 

60E  3.3012  BRA  .4139  BC3  1.0367  FSP  -2475 


MJD-CCURSe  EXECUTION  ACCURACr 
SCT  679,8  SCR  3823.0  SC3  759.9 

RRT  .4414  RRF  .9992  RTF  .4189 

see  3883.0  R23  .0375  R13  .9989 

SCI  3835.1  SC2  608.0  THA  85.40 


ORBIT  DETERMINATION  ACCURAC'^ 

ST  391.6  SR  3623.8  S5  3083.1 

CRT  .8851  CR5-J.OOOO  CST  -.8805 


LSA  4770.5  HSA  184.6  SSA 


2.4 


Eli  3640.4  El2  181.5  ALF  84.52 


LAUNCH  DATE  DEC  23  1 968 


flight  time  160.00 


ARRIVAL  CATE  JUN  I 1969 


HELIOCENTRIC  CONIC 

Ru  147.15  UAL  .00  tOL  91 .24  VL  27.760  CAL 

RP  108.86  LAP  -1.56  LOP  283.66  VP  37.483  CAP 

RC  85.328  CL  48.37  CP  -45.23  7AL  72.82  7AP 

Planetocentric  conic 


DISTANCE  435.452 

2.63  A7L  82.80  HCA  192.52  SMA  128.44  ECC  .15254  INC  7.1964  Vl  30.277 

-.32  ATP  97.03  TAl  165.10  TAP  357.62  RCA  108. 85  APO  148.04  V2  34.810 

85.09  ETS  7.82  7A£  133.91  ETE  265.79  7AC  117.77  ETC  190. 7|  ClP  -83.02 


C3  21.598 

VNL  4.647  OLA  53.94 

RAl  358.57 

RAO  6967.9 

VEL  11.957 

PTM  2.13 

VHP  3.692 

DPA  -35.37 

RAP  40.83 

ECC  1.3554 

LNCH  ATHTh 

LNCH  ri>c 

L-I  tint 

TNJ  Lit 

jfNJ  LONC 

iNJ  Rt  A^ 

iNJ  A2MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

41  .97 

18  39  28 

4348.91 

-34.06 

^.69 

259.10 

45.28 

19  51  57 

3748.9 

-39.47 

201 .75 

138.03 

3 36  59 

2760.73 

-34.04 

81.55 

239.08 

45.27 

4 22  59 

2160.7 

-39.46 

74  .61 

41  .97 

18  39  28 

4348.91 

-34.06 

208.69 

239.10 

45.28 

19  51  57 

3748.9 

-39.47 

201  .75 

138.03 

3 36  59 

2760.73 

-34.04 

81.55 

239.08 

45.27 

4 22  59 

2160.7 

-39.46 

74.61 

41  .97 

18  39  28 

4348.91 

-34.06 

208.69 

239.10 

45.28 

19  51  57 

3748.9 

-39.47 

201 .75 

138.03 

3 36  59 

im.n 

-34.04 

81.55 

239,08 

45.27 

4 22  59 

2160.7 

-39.46 

74.61 

differential  corrections 
TOE  .6722  TR4  -.1W  TC5  -. 4323 
ROE  2.5157  RRA  .42^5  4C3-1 .1962 
FOE  8.5956  FRA  1 .6360  FC3-4.5112 
BOE  2.6040  BRA  .4620  0C3  I.27J9 


MID-COURSE  EXECUTION  ACCURACY 
6M)  .3673  set  995.2  SCR  S413.2  SC3  1028.2 

fAU  .112^4  RRT  .7894  RRF  .9991  RTF  .7748 

BSP  10919  see  3555.3  R23  .0629  R13  .9974 

F3P  -3353  SCI  3505.2  SC2  594.9  THA  76.65 


ORBIT  determination  ACCOftACv 
ST  836.5  SR  3113.2  SS  3396.1 

CRT  ,9755  CRS  -.9999  CST  -.9731 


LSA  4678.7  MSA  187.3  SSA 


2.9 


Eli  3218. 8 El2  177.8  AlF  75.27 


LAUNCH  04 te  CEC  23  1968 


heliocentric  conic 


Flight  time  162.00 
distance  441.753 


ARRIVAL  CATE  JUN  3 1969 


RL  147. 15 

LAL 

.00 

LOL  91.24 

VL  27.764 

gal  2.67 

A7L  83.62 

HCA 

195.68 

SMA 

128-47 

ECC  .15249 

INC  €.5777 

Vl 

30.277 

RP  108,88 

LAP 

-1  .72 

LOP  286.82 

vP  37.480 

GAP  .08 

ATP  96.14 

tal 

164.89 

TAP 

.57 

RCA  108.88 

APO  148.06 

V2 

34  .804 

RC  87.691 

GL 

45.29 

GP  -38.77 

7al  71.31 

Tap  89.18 

ETS  3.03 

7AE 

139.85 

ETE 

257.60 

7aC  116.32 

ETC  184.99 

ClP 

-88.95 

PLANETOCENTRIC  CONIC 

- - 

C3  18.793 

VHL 

4.335 

CLA  51.70 

RAL  2.18 

RAO  6567.8 

VEL  U-840 

PTH 

2.10 

VHP 

3,357 

DPA  -30.70 

RAP  34.96 

ECC 

1 .3093 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  A7HTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONO 

44.75 

19 

2 9 

4297.30 

-34.44 

203.53 

239.40 

48.72 

20 

13  46 

3697.3 

-39.48 

196.16 

135.25 

3 

43  5 

2746.03 

-34.43 

80.39 

239.39 

48.71 

4 

28  51 

2146.0 

-39.47 

73.03 

44.75 

19 

2 9 

"4297.30 

-34.44 

203.53 

239.40 

ifTTZ 

20 

13  46 

3697.3 

-39.48 

196.16 

135.25 

3 

43  5 

2746.03 

-34.43 

80.39 

239.39 

48.71 

4 

28  51 

2146.0 

-39.47 

73.03 

44.75 

19 

2 9 

4297.30 

-34.44 

203.53 

239.40 

48.72 

20 

13  46, 

3697.3 

-39.48 

196.16 

135.25 

3 

43  5 

2746.03 

-34,43 

80.39 

239.39 

48.71 

4 

28  51 

2146.0 

-39.47 

73.03 

differential 

CORRECTIONS 

HIO-COURSe  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TDE 

.9338 

TRA  -.0724  TC3  -.7263 

BAU 

.3596 

T384.I  SCR  302T.4  SC3 

1230.1 

ST 

1235.1 

SR 

2667:6 

SS 

3549.2 

ROE 

2,0059 

RRA  .4600  RC3-1.2335 

FAU 

.13717 

RRT 

.9004  RRF 

.9988  RTF 

.8897 

CRT 

.9891 

CRS 

-.9999 

CST 

-.987J 

FOE 

9.1869 

FRA  2.3562  FC3-6.3192 

BSP 

10013 

see 

3328.4  R23 

.0950  R13 

.9945 

LSA 

4604.7 

MSA 

187.5 

SSA 

3.4 

BOE 

2.2126 

BRA  .4657  BC3  1.431 4 

FSP 

-4011 

SCI 

3281 .2  SC2 

558.6  Tha 

66.73 

Eli 

2935.0 

El2 

165.6 

AlF 

65.51 

LAUNCH  CATE  DEC  23  1968 


Flight  time  i64.oo 


ARRIVAL  CATE  JON  5 1969 


HELIOCENTRIC  CONIC 


DISTANCE  448.035 


RL  147.15 

LAL  .00 

LOL  91  .24 

VL  27.765 

CAL  2.71 

ATL  84.17 

HC4 

198.84 

SMA 

128.48 

ECC  .15264 

INC  5.8284 

Vl 

50.277 

RP  108.90 

LAP  -1.88 

LOP  289.99 

VP  37.477 

GAP  .46 

ATP  95.52 

tal 

164.64 

TAP 

3.49 

RCA  108.87 

APO  148.09 

V2 

34.799 

RC  90.065 

Gl  42.86 

GP  -33.64 

TAL  70.07 

tap  93.90 

ETS  359.44 

TAE 

143.78 

ETE 

248.42 

TAC  114.29 

ETC  180.70 

CLP 

-94 .69 

Planetocentric  conic 

C3  1 7 . 1 40 

VHL  4.140 

Ola  49.93 

RAL  4 .88 

RAO  6567.7 

VEL  11.770 

PTH 

2.08 

VHP 

3.176 

DPA  -27.13 

RAP  3u  . 1 2 

ECC 

1 .2821 

LNCH  ATMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONO 

46.99 

19  20  0 

4259.41 

-34.39 

199.55 

239.74 

51.27 

20 

31  0 

3659.4 

-39.14 

191  .93 

133.01 

3 46  49 

2741 .02 

-34.38 

79.82 

239.73 

51 .2F 

4 

32  30 

2141  .0 

-39.13 

72.20 

46.99 

19  20  0 

4259.41 

-34.39 

199.55 

239.74 

51  .?/ 

20 

31  0 

3659.4 

-39.14 

I9I  .93 

133.01 

3 46  49 

2741 .02 

-34.38 

79.82 

239.73 

51  .26 

4 

32  30 

2141  .0 

-39.13 

72.20 

46.99 

19  20  0 

4259.41 

-34.39 

199.55 

239.74 

51.27 

20 

31  0 

3659.4 

-39.14 

191 .93 

133.01 

3 46  49 

2741 .02 

-34.38 

79.82 

239.73 

51.26 

4 

32  30 

2141  .0 

-39.13 

72.20 

differential  CORRECTIONS 

MIO-CCURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCUfiACr 

TOE 

IJ535 

TRA  .0433  TC3-J .0451 

BAU 

.3641 

SCT 

1818.2 

SCR  2657.8 

SC3 

1363.0 

ST 

1596.8 

SR 

2283.8 

SS 

3587.3 

RCE 

1 .6365 

RRA  .4540  RC3-1 .1968 

FAU 

.15472 

RRT 

.9444 

RRF 

.9983 

RTF 

.9356 

CRT 

.9938 

CRS 

'.9999 

CST 

- .9919 

FOE 

9.3474 

FRA  2.9292  FC3-7.8I46 

BSP 

9576 

see 

3220.2 

R23 

.1261 

RI3 

.9905 

LSA 

453B.7 

MSA 

185.9 

SSA 

4,0 

BOE 

2.0021 

BRA  .4561  eC3  1.5889 

FSP 

-4499 

SGI 

3181.2 

SC2 

499.3 

THA 

56.19 

Eli 

2782.9 

EL2 

145.3 

ALF 

55.10 

716 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  CEC  ?3  I960 


MCUlOCENTffIC  CONIC 


RL 

J47 

.15 

lal 

.00 

LOL 

91 

74 

VL 

77.765 

CAL 

ffp 

108 

.91 

LAP 

-7.03 

LOP 

793 

15 

VP 

37.477 

GAP 

RC 

97. 

449 

&L 

40.88 

CP 

-79. 

.45 

ZAL 

68.98 

ZAP 

Flight  time  lee.oo 

CISTANCE  454. ?90 

ZJl  A7L  04.57  HC4  707.00  SMA  170.40 

.84  A7P  95.04  TAL  164.35  TAP  6.35 

90.90  ET5  356.73  7A£  145.99  ETE  738.71 


APPIVAL  CATE  JUN  7 1969 


ECC  .15790  INC  5.A370  vi  30.777 
RCA  108.87  APO  140.15  V?  34.795 
7AC  117.06  ETC  177.46  ClP'100.73 


planetocentric  conic 

C3  16.090  VHL  4.011  ClA 


48.49  RAL  7,09  PAC  6567.6 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

48.83 

19  34  55 

4230.75 

-34.15 

196.41 

131  .17 

3 49  37 

274 1 . 1 9 

-34.14 

79.61 

48.83 

19  34  55 

4730.75 

-34.15 

196.41 

1 31  .1  7 

3 49  37 

2741  .19 

-34.14 

79.61 

48.83 

19  34  55 

4230.75 

-34.15 

196.41 

131  .17 

3 49  37 

2741  .19 

-34.14 

79.61 

DIFFERENTIAL  CORRECTIONS 


TOE  ] 

1.3465 

TRA 

.1646 

TC3-1 

.3734 

BAU 

.3797 

ROE  J 

1 .3584 

RRA 

.4371 

RC3-1 

.1087 

FAU 

.16479 

FOE  9.7156 

FRA  3.3754 

FC3-8.8666 

BSP 

9509 

eoE  J 

1 .9177 

0RA 

.4674 

6C3  1 

.7651 

FSP 

-4785 

VEL  11.775  PTH  7.07  VHP 
INJ  RT  ASC  INJ  A7MTH 


3.084  CPA  -74.33  RAP  76.00  ECC  1.7648 


740.77 

740.71 

740.77 

740.71 

740.77 

740.71 


53.71 

53.70 

53.71 

53.70 

53.71 
53.70 


INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

TO  45  75 

3630.7 

-38.67 

188.6? 

4 35  13 

7141  .7 

-38.66 

7l  .83 

70  45  75 

3630.7 

-38.67 

188.67 

4 35  13 

2141  .7 

-38.66 

71  .83 

70  45  25 

3630.7 

-38,67 

188.67 

4 35  13 

7141  .2 

-38.66 

7j  .83 

MIC'COURSC  EXECUTION  ACCURACV 


RRT  .9645  «RF 
see  3734.6  R73 
SCI  3705.0  SC7 


OR0IT  CETERHINATION  ACCURAC^^ 


2328.8 

SC3 

1437.5 

ST 

1976.6 

SR 

1960.6 

SS 

3555.4 

.9974 

RTF 

.9568 

CRT 

.9961 

CRS 

-.9998 

CST 

-.9941 

.1477  R13 

.9866 

LSA 

4490.3 

MSA 

184,6 

SSA 

4.6 

430.4 

THA 

46.09 

ELI 

7746.1 

El7 

170.6 

alF 

45.50 

LAUNCH  CATE  DEC  73  I960 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .OOLOL  91.74 
RP  100.97  LAP  -7.10  tOP  796.31 
RC  94.040  CL  39.70  CP  -75.95 
Planetocentric  conic 


VL  77.767 
VP  37.467 
7AL  67.95 


FtlCHT  TI>C  160.00 
OISTANCE  460.541 

CAL  7.04  AIL  04.07  HCA  705.16  SHA  170.46 
CAP  1.77  47P  94.65  TAL  164.00  TAP  9.16 
ZAP  103.93  ETS  354.67  ZAC  146.00  ETE  779.77 


arrival  cate  JUN  9 1969 


ECC  .15357  INC  5.1311  Vl  30.777 
RCA  100.74  APO  140.18  V7  34.791 
ZAC  109.05  ETC  175.01  ClP-105.53 


C3  15. 398 

VHL 

3 

.974 

OLA  47.30 

RAl  9.02 

RAO  6567.6 

LNCH  A7MTH 

LNCH 

riME 

L-I  TIME 

INJ  L>T 

INJ  LONG 

50.38 

19 

47 

55 

4207.15 

-33.02 

193.00 

179.67 

3 

51 

54 

7744.39 

-33.01 

79.64 

50.38 

19 

47 

55 

4207.15 

-33.02 

193.00 

179.67 

3 

51 

54 

7744.39 

-33.01 

79.64 

50.30 

19 

47 

55 

4707.15 

-33.02 

193.00 

129.67 

3 

51 

54 

2744.39 

-33.01 

79.64 

differential  CORRECTIONS 
TOE  1.5166  TRA  .7004  TC3-1 .6900  8AU  .4054 

ROE  1.1415  RRA  .4007  RC3  -.9950  FAU  .16901 

FOE  0.0777  FRA  3.6079  FC3-9.5075  BSP  9011 

BOE  1.0907  BRA  .4937  BC3  1.9697  FSP  -4913 


VEl  11.695  PTH 
INJ  RT  ASC  IN. 

740.05 

740.04 

740.05 

740.04 

740.05 

740.04 

HIO-COURSE  EXECUTION  ACCURACY 
SCT  7650.4  SCR  7033.0  SC3  1467-4 

RRT  .9749  RRT  .9959  RTF  .9601 

see  3346.6  R73  .1535  R13  .9041 

SCI  3377.0  SC7  367.0  THA  37.72 


7.06  VHP  3.051  CPA  -77.06  RAP  77.45  ECC  1.2534 


1 AZMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  7 LONG 

54.71 

20  50  2 

3607.2 

-30. 1 7 

105  .99 

54.70 

4 37  30 

2144.4 

-30.16 

7j  .75 

54.71 

20  50  2 

3607.7 

-30.17 

185.99 

54.70 

4 37  30 

2144.4 

-30.16 

7l  .75 

54.71 

20  50  2 

3607.7 

-30.17 

105.99 

54.70 

4 37  30 

2144.4 

-30.16 

71  .75 

ORBIT  CETERHINATION  ACCURACY 
ST  7777.6  SR  1606.0  SS  3473.1 

CRT  .9975  CR5  -.9996  CST  -.9957 

L5A  4451.3  H5A  103.7  SSA  5.3 

ELI  7700.7  El7  94.4  AlF  37, J0 


LAUNCH  DATE  CEC  73  I960 


flight  TIME  170.00 


ARRIVAL  CATE  JUN  J1  1969 


heliocentric  ccnic 

RL  M r . 1 5 

LAL 

.00 

LOL  91.24 

VL  77.757 

RP  108.93 

LAP 

-7.37 

LOP  799.47 

VP  37,460 

RC  97,736 

CL 

37.77 

CP  -73.00 

ZAL  66.96 

Planetocentric  conic 

C3  14,941 

VHL 

3.865 

ClA  46.79 

RAL  10.70 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

51  .71 

19 

59  41 

4160.46 

-33.45 

178.79 

3 

54  11 

7749.50 

-33.44 

51  .71 

19 

59  41 

4180.46 

-33.45 

170.29 

3 

54  n 

7749.50 

-33.44 

51  .71 

19 

59  41 

4100.46 

-33.45 

178.79 

3 

54  11 

7749.50 

-33.44 

differential  CORRECTIONS 

TOE  1 .6663 

TRA 

.4137 

TC3-7.0109 

BAU  .4379 

ROE  .9695 

RRA 

.3654 

RC3  -.0776 

FAU  .16059 

FOE  8.3979 

FRA 

3.8053 

FC3-9.7607 

0SP  10396 

BOE  I .9778 

BRA 

.5519 

6C3  7.1971 

FSP  -4919 

OISTANCE  466.765 


CAL  2.93 

AZL  85.11 

MCA  200.32 

SMA 

120.43 

ECC  .15475 

INC 

4.8936 

Vl 

30.777 

CAP  1.59 

AZP  94.31 

TAL  163.61 

TAP 

11.93 

RCA  100.67 

APO 

148.74 

V7 

34 .788 

ZAP  100.05 

ETS  353.12 

ZAE  146.55 

ETE 

220.60 

ZAC  107.70 

6TC 

173,16 

CLP 

-110.55 

RAO  6567.6 

VEL  11.676 

PTH  2.05 

VHP 

3.062 

OPA  -70.16 

RAP 

19.47 

ECC 

1 .7459 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

1 7 LAT 

INJ 

7 LONG 

191.79 

241.63 

55.91 

21 

9 29 

3500.5 

37.66 

183.84 

79.03 

241.62 

55.90 

4 

40  1 

2149.6 

■37,65 

7i  .87 

191.79 

241.63 

55.91 

21 

9 29 

3500.5 

•37.66 

183.84 

79.03 

241.62 

55.90 

4 

40  1 

2149.6 

37.65 

7j  .87 

191 .79 

241.63 

55.91 

21 

9 29 

3500.5 

•37.66 

183.84 

79.03 

241.62 

55.90 

4 

40  1 

2149.6 

■37.65 

71  .87 

MID-COURSE  EXECUTION  ACCURACY 

0R6IT  OE TERMINATION  ACCURACY 

SCT  3050.4  SCR  1770,4  SC3  1449.0 

ST  7404.7 

SR 

1456.3 

SS 

3357.7 

RRT 

.9002  RRT 

.9937  RTF 

.9747 

CRT  .9905 

CRS 

-.9993 

CST 

-.9959 

see  3527.0  R23 

.1447  RI3 

.9031 

LSA  4419.5 

MSA 

181  .7 

SSA 

6.0 

SCI  3513.0  5C2 

304,3  THA  29.00 

Eli  7079.7 

EL7 

69.1 

ALF 

30.36 

LAUNCH  CATE  DEC  73  1968 


flight  time  177.00 


ARRIVAL  DATE  JUN  13  1969 


HELIOCENTRIC  CONIC 


RL 

147.15 

LAL 

.00 

LOL 

91.24 

VL 

27.751 

RP 

100.94 

LAP 

-2.45 

LOP 

302.63 

VP 

37.454 

RC 

99.636 

GL 

36.39 

CP 

-20.40 

ZAL 

65-96 

Planetocentric  conic 

C3 

14.657 

VHL 

3.020 

OLA 

45.47 

RAL 

12.45 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

52.00 

20 

10  36 

4173.13 

-33.06 

127.17 

3 

56  35 

7756.70 

-33.05 

57.00 

20 

JO  38 

4173.13 

-33.06 

177.17 

3 

56  35 

7756.70 

-33.05 

57.00 

20 

JO  30 

4173. 13 

-33.06 

127.17 

3 

56  35 

7756.70 

-33.05 

differential  corrections 

TOE  1-7970 

TRA 

.5402 

TC3-7.3OO0 

BAU  .4739 

ROE  .8374 

RRA 

.3297  RC3  -.7477 

FAU  .16443 

FOE  7.8377 

FRA 

3.9931 

FC3-9.71 57 

BSP  11146 

BOE  1.9811 

BRA 

.6379 

BC3  7.4191 

FSP  -4019 

DISTANCE  477.970 


CAL  3.07 

AZL  05.30 

HCA  711.40 

SMA  170 

.30 

ECC  .15516 

INC  4.7002 

Vl 

30.277 

CAP  1.95 

AZP  94.01 

TAL  163.16 

TAP  14 

.64 

RCA  100.46 

APO  148.30 

V7 

34.786 

ZAP  113.50 

ETS  351 .95 

ZAE  145.57 

ETE  713 

.74 

ZAC  105.96 

ETC  171  .77 

CLP 

-115.27 

RAD  6567.6 

VEL  11.664 

PTH  2.05 

VHP  3. 

105 

OPA  -18.53 

RAP  16.07 

ECC 

1 .2411 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ 

7 LONG 

190.04 

242.56 

56.00 

21  20 

11 

3573.1 

-37.15 

187.05 

00.13 

247.56 

56.07 

4 47 

31 

2156.7 

-37.14 

77 . 14 

190.04 

247.56 

56.00 

21  20 

11 

3573.1 

-37.15 

187.05 

00.13 

242.56 

56.07 

4 47 

31 

2156.7 

-37.14 

72.14 

190.04 

242.56 

56.00 

21  20 

11 

3573.1 

-37.15 

187.05 

00.13 

747.56 

56.07 

4 47 

31 

2156.7 

-37.14 

72.14 

MIO-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

SCT  3416. 2 SCR  1540.8  SC3  1 

407.7 

ST  2713.5 

SR  1763.8 

SS 

3721  .6 

RRT 

.9073  RRF 

.9903  RTF 

.9700 

CRT  .9992 

CRS  -.9989 

CST 

-.9962 

see  3747.6  R23 

.1779  R13 

.9831 

LSA  4393.9 

MSA  180.3 

SSA 

6.7 

SCI  3730.3  SC2  264 .0  THA 

24.07 

ELI  2993.0 

EL7  46.3 

ALF 

74.96 

7l7 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  > 


LAUNCH  CATE  DEC  ?3  1968 


Flight  time  ita.oo 


arrival  cate  JUN  15  1969 


heliocentric  conic 

RL  147.15  LAL  .00  LOL  91 .?4 

ftp  108.94  lap  -P.58  LOP  305.79 

ftC  102.038  CL  35.16  CP  -18.31 

PlANET.OCENTRIC  CONIC 


DISTANCE  479.155 

VL  27.743  gal  3,13  A7L  85.46  HCA  214.64  SMA  128.33  ECC  .15626  INC  4.5389  VI  30.277 

VP  37,446  gap  2.32  A7P  93.74  TAL  162.67  TaP  17.32  ffCA  iOS,28  APO  148.38  V2  34.784 

7Al  64.95  ZAP  118.04  ETS  35l .08  7AE  144.14  ETE  207.19  7AC  104,42  ETC  170.74  ClP-119.68 


C3  14.491 

VHL  3 

.807 

CLA  44.65 

RAL  14.08 

RAO  6567.6 

VEl  11.657 

PTH  2.05 

VHP  3.1 74 

DPA  -17.09 

RAP  14.77 

ECC  I .2385 

LNCH  A7MTH 

LNCH 

TIp4E 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

53.92 

20  2l 

2 

4160.46 

-32.65 

188.56 

243.64 

57.67 

21  30  23 

3560.5 

-36.65 

180.55 

126.08 

3 59 

9 

2763.95 

-32.64 

80.54 

243.63 

57.66 

4 45  13 

2164.0 

-36.64 

72.53 

53.92 

20  21 

2 

4160.46 

-32.65 

188.56 

243.64 

57.67 

21  30  23 

3560.5 

-36.65 

180.55 

126.08 

3 59 

9 

2763.95 

-32.64 

80.54 

243.63 

57.66 

4 45  13 

2164.0 

-36.64 

72.53 

53.92 

20  21 

2 

4160.46 

-32.65 

188.56 

243.64 

57.67 

21  30  23 

3560.5 

-36.65 

180.55 

126.08 

3 59 

9 

2763.95 

-32.64 

80.54 

243.63 

57.66 

4 45  13 

2164.0 

-36,64 

72.53 

DIEFERENTIAL  CORRECTIONS 

MID' 

•COURSE 

EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TCE 

1 .9145 

TRA 

.6695 

TC3-2.5586 

BAU 

.5102 

SOT 

3755.7 

SGR 

1343.8  SG3 

1348.6 

ST 

2913.4 

SR 

1105. 7 

SS 

3079.8 

ftCE 

.7239 

RRA 

.2963 

RC3  -.6239 

FAU 

.15710 

RRT 

.9814 

RRF 

.9851  RTF 

.9813 

CRT 

.9997 

CRS 

-.9982 

CST 

-.9965 

rcE 

7.2616 

FRA 

4.0421 

FC3-9.3858 

BSP 

11940 

SC0I 

3^88.8  R23 

.093^  «3 

.9836 

LSA 

4377.6 

MSA 

179.3 

SSA 

7.3 

ecE 

2.0468 

0RA 

.7322 

8C3  2.6336 

FSP 

-4625 

SC] 

3981.4 

SC2 

243.3  TH4 

19.42 

Eli 

3116.1 

EL2 

26.4 

alf 

20.78 

LAUNCH  CATE  DEC  23  1968 


HELIOCENTRIC  CONIC 


FtlGHT  TIME  176.00 
DISTANCE  485.319 


ARRIVAL  DATE  JUN  17  1969 


RL  147.15 

LAL 

.00 

LOL  91 .24 

VL  27.734 

CAL  3.25 

A7L  85.60  HCA  217.80 

SMA  128.26 

ECC  .15755 

INC  4.4014 

Vl 

30.277 

ftP  108.95 

LAP 

-2.70 

LOP  308.96 

VP  37.439 

GAP  2.68 

A7P  93.48 

TAL  162.14 

TAP  19.94 

RCA  108.06 

APO  148.47 

V2 

34.783 

RC  104.441 

GL 

34.01 

GP  -16,45 

7AL  63,92 

7AP  122.23 

ETS  350.44 

7AE  142.49 

ETE  202.32 

7AC  103.19 

ETC  169.98 

CLP 

-123.79 

planetocentric  conic 
C3  14.433  VHL  3.799 

DLA  43.9^  RAU  15.69 

RAO  6567.6 

VEL  11.654 

P TH  ~ JM 

VHP  3.265 

DPA  -15.79 

RAP  13.08 

ECC 

1 .2375 

LNCH  A7t4TH 

LNCH  TIME 

L-I  time 

INJ  LAf 

IHJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  time 

PO  CST  TIM 

iNJ  2 LAT 

INJ 

2 LONG 

54.86 

20 

31  9 

4149.86 

-32.23 

187.29 

244.86 

58,33 

21  40  19 

3549.9 

-36.16 

179.27 

125.14 

4 

1 53 

2772.78 

-32.22 

8]  .03 

244.85 

58.32 

4 48  6 

2172.8 

-36.15 

73.01 

54.86 

20 

31  9 

4149.86 

-32.23 

187.29 

244.86 

58.33 

21  40  19 

3549.9 

-36.16 

179.27 

125.14 

4 

1 53 

2772.78 

-32.22 

81 .03 

244.85 

58.32 

4 48  6 

2172.8 

-36.15 

73.01 

54.86 

20 

31  9 

4149.86 

-32.23 

187.29 

244.86 

58.33 

21  40  19 

3549.9 

-36.16 

179.27 

125.14 

4 

1 53 

2772.78 

-32.22 

81 .03 

244 .85 

58.32 

4 48  6 

2172.8 

-36.15 

73.01 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.0148 

TRA 

.7985 

TC3-2.7888 

BAU  .5471 

SCT  4064.6  SCR  1174.7  SC3  1276.8 

ST  3080.5 

SR  974.6 

SS 

2928 . 7 

ROE  .6367 

RRA 

.2641 

RC3  -.5127  FAU  .14866 

RRT  , 

.9778  RRF 

.9777  RTF  . 

.9831 

CRT  .9999 

CRS  -.9971 

CST 

-.9966 

FOE  6.6742 

FRA 

4.0269 

FC3-8.9169 

BSP  12800 

SC6  4231 .0  R23 

.0625  813  . 

.9842 

LSA  4357.1 

MSA  177.9 

SSA 

8.0 

BCE  2.1131 

BRA 

.8410 

BC3  2.8355 

FSP  -4409 

SCI  4224.3  SC2  236.8  THA  15.83 

ELI  3230.9 

El2  10.6 

alf 

17.56 

LAUNCH  CATE  CEC  23  1968 

heli<xentric  conic 

ftL  147.15  LAL  .00  LOL  91  .24 
ftp  108.95  LAP  -2.81  LOP  312.12 
«C  1 06 .844  CL  32  . 9 1 CP  - 1 4 * 8 3 

planetxentric  conic 


rLlGHT  TIME  178.00 


arrival  cate  JUN  19  1969 


distance  491  .464 

VL  27.7^  GAL  3.39  A7L  85.72  MCA  220.96  SMA  128.19  ECC  .15901  INC  4.2822  Vl  30.277 

VP  37.430  GAP  3.04  A7P  93.24  TAL  161  .56  TaT  22.53  RCA  I07,81  APO  148.57  V2  34.783 

7Al  *62.85  7AP  126.13  ETS  349.96  7AE  140.76  Eff  198.43  7AC  102.26  ETC  169.43  ClP-127.59 


C3  U.464 

VHL  3.805 

ClA  43.32 

RAL  17.30 

RAC  6567.6 

VEL  11.655 

PTH  2,05 

VHP  3.374 

DPA  -14.60 

RAP  11.79 

ECC  1 .2380 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  atmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

55.74 

20  41  3 

4141 .06 

-31 .80 

186.19 

246.20 

58.88 

21  50  4 

3541  .1 

-3S.66 

1 78 . 1 7 

124.26 

4 4 49 

2782.53 

-31 .79 

81 .59 

246.19 

58.87 

4 51  12 

2182.5 

-35.65 

73.58 

55.74 

20  41  3 

4MI  .06 

-31 .80 

186.19 

246.20 

58.88 

21  50  4 

3541  .1 

-35.66 

1 78 . 1 7 

124 .26 

4 4 49 

2782.53 

-31 .79 

81.59 

246.19 

58.87 

4 51  12 

2182.5 

-35.65 

73.58 

55.74 

20  41  3 

4|4l .06 

-31 .80 

186.19 

246.20 

58.88 

21  50  4 

5541. 1 

-35.66 

1 78 . 1 7 

124 .26 

4 4 49 

2782.53 

-31 .79 

81.59 

246.19 

58.87 

4 51  12 

2182.5 

-35.65 

CirrERENTlAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


OR0IT  determination  ACCURACV 


TC£ 

2.1021 

TRA  .9291 

TC3-2.9858 

BAU 

.5829 

SCT  4346.0  SCR 

1032.6 

SC3 

IIW.Z 

ST 

3219. 7 

SR 

867.8 

SS 

2777.8 

ftCE 

.5678 

RRA  .2346 

RC3  -.4129 

FAU 

.13932 

RRT  .9708  RRF 

.9671 

RTF 

.9844 

CRT 

.9999 

CRS 

-.9956 

CST 

-.9966 

FOE 

6.1074 

FRA  3.9756 

FC3-8.3386 

BSP 

13651 

see  4467.0  R23 

.0356 

R13 

.9849 

LSA 

4336.4 

MSA 

176.7 

SSA 

8.7 

BCE 

2.1  774 

BRA  .9583 

BC3  3.0142 

FSP 

-4167 

SCI  4460.5  SC2 

241  .4 

THA 

13.03 

Eli 

3334.6 

El2 

12.9 

Alf 

15.08 

LAUNCH 

CATE  1 

DEC  23  1968 

FLIGHT  time 

8 

i 

arrival 

CATE 

JUN 

21  196S 

RL  H 7 . 1 5 

LAL 

.00 

LOL  91 .24 

VL  27.711 

CAL  3.54 

ATL  85.82 

HCA  224.12 

SMA  128. M 

ECC  .16067 

INC 

4.1772 

Vl 

30.277 

ftp  108.94 

LAP 

-2.91 

LOP  315.28 

VP  37.422 

GAP  3.40 

ATP  93.00 

TAL  160.94 

tap  25.07 

RCA  107.52 

APO 

148.69 

V2 

34.784 

ftC  109.246 

Gl 

31  .85 

GP  -13.44 

7AL  61.75 

TAP  129.76 

ETS  349.62 

TAE  139.04 

ETE  195.33 

TAC  101.63 

ETC 

169.05 

CLP 

-131  .11 

planetxentric  conic 

C3  14.575 

VHL 

3.818 

DLA  4^.72  RAL  18.92  RAO  6567.6 

VEl  11.660 

PTH  2.05 

VHP  3< 

.498 

DPA  '13.49 

RAP 

10.85 

ECC 

1 .2399 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

56.56 

20 

50  52 

4131:74 

-31 .35 

185.22 

247.66 

59.34 

2l  59 

46 

3533.7 

- 

35.16 

177.22 

123.44 

4 

7 56 

2793.25 

-31 .34 

82.23 

247.65 

59.33 

4 54 

29 

2193.3 

- 

35.15 

74  .23 

56.56 

20 

50  52 

4133.74 

-31.35 

185.22 

247.66 

59.34 

21  59 

46 

3533.7 

' 

35.16 

177.22 

123.44 

4 

7 56 

2793.25 

-31.34 

82.23 

247.65 

59.33 

4 54 

29 

2193.3 

- 

35.15 

74  .23 

56.56 

20 

50  52 

4133.74 

-51 .35 

185.22 

247.66 

59.34 

21  59 

46 

3533.7 

- 

35.16 

177.22 

123.44 

4 

7 56 

2793.25 

-31.34 

82.23 

247.65 

59.33 

4 54 

29 

2193.3 

- 

35.15 

74  .23 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

TDE  2.1781 

TRA 

1 .0629 

TC3-3.I469 

BAU  .6164 

SCT  4601.5  SCR  9|4.8  SC3  1119.8 

ST  3333.9 

SR 

781.5 

SS 

2629.9 

RCE  .5137 

RRA 

.2083 

RC3  -.3245 

FAU  .12941 

RRT 

.9596  RRF 

.9527  RTF 

.9852 

CRT  .9994 

CRS 

-.9934 

CST 

-.9967 

FOE  5.5734 

FRA 

3.9030 

FC3-7.6867 

BSP  14460 

see  4691.6  R23 

.0157  R13 

.9854 

LSA  4314. 1 

MSA 

175.9 

SSA 

9.3 

BCE  2.2379 

BRA 

1 .0831 

BC3  3.1636 

FSP  -3911 

SCI  4684.8  SC2  252.7  THA 

10.83 

Eli  3424.2 

El2 

26.4 

Alf 

13.19 

7jfl 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  » 


LAUNCH  CATE  DEC  23  I960 


Flight  time  182.oo 


ARRIVAL  CATE  JUN  23  1969 


HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  108.94  LAP  '3.00  LOP  318.45 

RC  111.645  GL  30.82  GP  -12.23 

planetocentric  conic 
C3  14.761  VHL  3.842  CLA  42.16  RAL 


DISTANCE  503.694 

VL  27.697  GAL  3.70  A7L  85.92  MCA  227.28  5MA  128.02  ECC  .16251  INC  4.0835  Vl  30.277 
VP  37.413  GAP  3.76  A7P  92.77  TAL  160.28  TAP  27.57  RCA  107.21  APO  148.82  V2  34.785 
7Al  60.61  7AP  133.11  ETS  349.37  7AE  137.40  ETE  192.85  7AC  101.28  ETC  168.76  ClP-134.37 


20.56  RAO  6567.6  VEL  11.668  PTM  2.05  VHP  3.635  OPA  '12.43  RAP  10.23  ECC  1.2429 


LNCM  A/MTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

57.35 

21 

0 

40 

4127.66 

-30.88 

184,36 

122.65 

4 

11 

12 

2804.96 

-30.87 

82.94 

57.35 

21 

0 

40 

4127.66 

-30.88 

184.36 

122.65 

4 

11 

12 

2804.96 

-30.87 

82.94 

57.35 

21 

0 

40 

4127.66 

'30.88 

184.36 

122.65 

4 

11 

12 

2804.96 

-30.87 

82.94 

INJ  RT  ASC 

INJ  A7MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

249.24 

59.73 

22  9 28 

3527.7 

-34.65 

176.38 

249.23 

59.72 

4 57  57 

2205.0 

-34.64 

74.96 

249.24 

59.73 

22  9 28 

3527.7 

-34.65 

1 76 . 38 

249.23 

59.72 

4 57  57 

2205.0 

-34.64 

74  .96 

249.24 

59.73 

22  9 28 

3527.7 

-34.65 

176.38 

249.23 

59.72 

4 57  57 

2205.0 

-34,64 

74  .96 

differential  corrections 
TOE  2.2465  TRA  1.2017  TC3-3.2703  6AU  .6472 

ROE  .4723  RRA  .1855  RC3  -.2472  FAU  .11925 

FOE  5.0865  FRA  3.8228  FC3-6.9938  6SP  1517J 

BOE  2.2956  BRA  1 .2160  8C3  3.2796  FSP  -3637 

LAUNCH  DATE  DEC  23  1968 


MIO'COURSE  EXECUTION  ACCURACY 
5CT  4835.7  SCR 
RRT  .9437  RRT 
see  4904.6  R23 
SGI  4897.3  SC2 

flight  time  184.00 


ORBIT  DETERMINATION  ACCURACY 


819.3  SG3 

1042.4 

ST 

3428.6 

SR 

713.2 

SS 

2490.9 

.9340  RTF 

.9857 

CRT 

.9984 

CRS 

-.9905 

CST 

-.9966 

.0027  R13 

.9858 

LSA 

4293.9 

MSA 

175.5 

SSA 

10.0 

267.7  THA 

9.11 

Eli 

3501  .8 

EL2 

40.0 

ALF 

11.73 

ARRIVAL  date  JUN  25  1969 


HELIOCENTRIC  CONIC 

RL  147.15  LAL  .00  LOL  91.24  VL  27.683 

RP  108.93  LAP  '3.08  LOP  321.61  VP  37,405 

RC  114.042  GL  29.80  GP  -11.17  7AL  59.43 

PLANETOCENTRIC  CONIC 


DISTANCE  509.777 

GAL  3.88  A7L  86.00  MCA  230.44  SNA  127.92  ECC  .16455  INC  3.9990  Vl 
GAP  4.12  ATP  92.55 


C3  15.020 

VHL  3.876 

OLA  41,63 

RAL  22.22 

RAO  6567.6 

lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

58.11 

21  JO  32 

4122.66 

-30.40 

183.60 

121  .89 

4 14  35 

2817.71 

-30.38 

83.73 

58.11 

21  JO  32 

4122.66 

-30.40 

183.60 

121 .89 

4 14  35 

2817.71 

-30.38 

83.73 

58.11 

21  10  32 

4122.66 

-30.40 

183.60 

121.89 

4 14  35 

2817.71 

-30.38 

83.73 

DIFFERENTIAL  CORRECTIONS 
TOE  2.3036  TRA  1.3423  TC3-3.3663  6AU  .6769 

ROE  .4402  RRA  .1649  RC3  -.1831  FAU  .10975 

FOE  4.6318  FRA  3.7265  FC3-6.3261  BSP  15894 

BOE  2.3453  BRA  1.3524  BC3  3.37J3  FSP  -3391 


INJ  RT  ASC 

250.93 

250.92 

250.93 

250.92 

250.93 

250.92 

MIO-COUffSE  EXECUTION  ACCURACY 
SCT  5045.2  SCR  741.7  SC3  967.0 

RRT  .9227  RRF  .9103  RTF  .9861 

see  5099.5  R23  -.0063  R13  .9861 

SCI  5091.6  SC2  283.4  THA  7.75 


159.59 

TAP 

30.03 

RCA  106. 

.87 

APO 

148.97 

135.85 

ETE 

190.86 

TAC  101 

.19 

ETC 

168.58 

2.05 

VHP 

3, 

.784 

DPA  -11 

.42 

RAP 

9.90 

1 ATMTH 

INJ 

1 time 

PO  CST  ' 

riM 

INJ 

1 2 LAT 

60.07 

22 

19 

14 

3522 

.7 

- 

34.12 

60.05 

5 

1 

33 

2217 

.7 

- 

34.11 

60.07 

22 

19 

14 

3522 

.7 

- 

34.12 

60.05 

5 

1 

33 

2217 

.7 

- 

34.11 

60.07 

22 

19 

14 

3522 

.7 

- 

34.12 

60.05 

5 

1 

33 

2217 

.7 

34.11 

30.277 

34.787 


INJ  2 LONG 

175.64 

75.77 

175.64 

75.77 

175.64 

75.77 

ORBIT  OETERHINATION  ACCURACY 
ST  3498,4  SR  658.1  SS  2353.4 

CRT  .9966  CR5  -.9866  CST  -.9966 

LSA  4263.7  MSA  175.3  SSA  10,6 

ELI  3559.4  El2  53.0  AlF  10.62 


LAUNCH  DATE  DEC  23  1968 


flight  time  186.00 


ARRIVAL  CATE  JUN  27  1969 


HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24  VL 

RP  108.93  LAP  -3.16  LOP  324.78  VP 

RC  116.435  GL  28.80  GP  -10.25  7AL 

Planetocentric  conic 


27.667  GAL 
37.396  GAP 


DISTANCE  515.840 
4.08  A7L  86.08  HCA 
4.49  A7P  92.33  TAL 


C3  15.350 

VHL  3.918 

CLA  41.11 

RAL  23. 9C 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

58.86 

21  20  28 

4118.59 

-29.89 

121  .14 

4 18  2 

2831 .57 

-29.88 

58. S6 

21  20  28 

4118.59 

-29.89 

121 .14 

4 18  2 

2831 -57 

-29.88 

58.86 

21  20  28 

4118.59 

-29.89 

121 .14 

4 18  2 

2831 .57 

-29.88 

DIFFERENTIAL 

CORRECTIONS 

TOE  2.3532  TRA  1.4882  TC3'3.4313  BAU  .7047 

ROE  .4164  RRA  .1472  RC3  -.1295  FAU  .10067 

FOE  4.2195  FRA  3.6297  FC3-5.6776  BSP  16565 

BOE  2.5898  BRA  1.4954  BC3  3.4337  FSP  -3154 

LAUNCH  DATE  DEC  23  1968 


RAO  6567.6  VEL  11.693  PTH 
INJ  LONG  INJ  RT  ASC  IN. 

182.91  252.71 

84.59  252.70 

182.91  252.71 

84.59  252.70 

182.91  252.71 

84.59  252.70 
MID-COURSE  EXECUTION  ACCURACY 
SCT  5235.8  SCR  €80.3  SG3  895.8 
RRT  .8966  RRF  .8821  RTF  .9863 
see  5279.8  R23  -.0117  Rl3  .9863 
SCI  5271.3  SC2  299.2  THA  6.67 

flight  TIME  188.00 


253.60 

SMA 

127.81 

ECC  .16680 

INC 

3.9218 

158.85 

TAP 

32.46 

RCA  106.49 

APO 

149.13 

134.43 

ETE 

189.24 

TAC  101.33 

ETC 

1 68 . 4 7 

2.06 

VHP 

3.944 

OPA  -10.43 

RAP 

9.83 

/ ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

2 LAT 

60.35 

22  29  6 

3518.6 

- 

33.58 

60-34 

5 

5 14 

2231 .6 

- 

33.57 

60-35 

22 

29  6 

3518.6 

- 

33.58 

60.34 

5 

5 14 

2231  .6 

- 

33.57 

60.35 

22  29  6 

3518.6 

- 

33.58 

60.34 

'5 

5 14 

2231 .6 

33.57 

30.277 

34.790 


INJ  2 LONG 
174.98 

76.66 
1 74 .98 

76.66 
1 74 . 98 

76.66 

ORBIT  determination  ACCURACY 
ST  3549.6  SR  615.0  SS  2223.1 
CRT  .9941  CRS  -.9819  CST  -.9965 
LSA  4229.5  MSA  175.7  SSA  11.1 

Eli  3601.9  El2  65.5  AlF  9.78 

ARRIVAL  CATE  JUN  29  1969 


HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  108.91  LAP  -3.22  LOP  327.94 

RC  118.823  GL  27.81  CP  -9.44 

PLANETOCENTRIC  CONIC 
C3  15.756  VHL  3.969  OLA  40.59  RAL 


VL  27.651  CAL 
VP  37.387  CAP 
?AL 


DISTANCE  521.880 

4,29  A7L  86.15  HCA  236.77  SMA  127.70  ECC  .16925  INC  3.8506  Vl  30.277 
4.85  ATP  92.11  TAL  158.08  TAP  34,85  RCA  106.09  APO  149.31  V2  34.794 


56.98  TAP  141.79  ETS  348.93  7AE  133.12  ETE  187.92  TAC  101.69  ETC  168.41  ClP-M2.80 

-9.47  RAP  9.99  ECC  1 .2593 


lnch  atmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

59.60 

21  30  31 

4115.32 

-29.35 

120.40 

4 21  31 

2846.60 

-29.34 

59-60 

21  30  31 

4115.32 

-29.35 

120.40 

4 21  51 

2846.60 

-29.34 

59.60 

21  30  31 

4115.32 

-29.35 

120.40 

4 21  31 

2846.60 

-29.34 

differential 

CORRECTIONS 

25.59  RAO  6567.6  VEL  11.711 
INJ  LONG  INJ  RT  ASC 


PTH  2.06  VHP  4.114  DPA 


182.28 

85.53 

182.28 

85.53 

182.28 

85.53 


254.59 

254.58 

254.59 

254.58 

254.59 
254.58 


TOE  2.3964  TRA  1.6401  TC3-3.4653  BAU  .7302 
ROE  .3995  RRA  .1321  RC3  -.0855  FAU  .09206 
FOE  3.8465  FRA  3.5343  FC3-5.0585  BSP  17176 
BOE  2.4295  BRA  1.6454  6C3  3.4664  FSP  -2929 


SCT  5408.7  SCR 
RRT  .8663  RRF 
see  5445.6  R23 
SCI  5436.5  SC2 


1 ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

60.60 

22 

39 

6 

3515.3 

-33. OT 

174.39 

60.58 

5 

8 

58 

2246.6 

-33.01 

77.63 

60.60 

22 

39 

6 

3515.3 

-33.02 

174.39 

60.58 

5 

8 

58 

2246.6 

-33.01 

77.63 

60-60 

22 

39 

6 

3515.3 

-33.02 

174.39 

60.58 

5 

8 

58 

2246.6 

-33.01 

77.63 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

5 SC3 

829.1 

ST  3584.3 

SR  581.5 

SS 

2099.8 

1 RTF 

.9864 

CRT  .9908 

CRS  -.9761 

CST 

-.9965 

> R13 

.9864 

LSA  4190. 8 

MSA  176.6 

SSA 

11  .6 

^ THA 

5.80 

Eli  3630.3 

El2  77.6 

ALF 

9.14 

719 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORiES  < VOL  4.  1968-69  r 


LAUNCH  CATC  CCC  23  J 963  FLIGHT  TIMC  190.00  ARRIVAL  CATE  JUL  I J 969 


heliocentric  conic  distance  527.893 


RL  147.15 

LAL 

.00 

LOt  91.24 

VL  27.634 

cal  4.51 

ATl  86.22 

HCA  239.93 

SMA  127.58 

ECC  .17192 

INC 

3.7843 

Vl 

30.277 

RP  108.90 

LAP 

'3.27 

LOP  331 .11 

VP  37.378 

CAP  5.23 

ATP  91.90 

TAl  157.28 

TAP  37. 

RCA  105.65 

APO 

149.52 

V2 

34 .798 

RC  121.206 

GL 

26.82 

GP  '8.73 

7al  55.71 

TAP  144.29 

ETS  348.82 

TAE  131.92 

ETE  186.84 

TAC  102.24 

ETC 

168.39 

CLP 

-145.23 

PLANETOCENTRIC  < 

CONIC 

C3  16.239 

VHL 

4.030 

OLA  40.09 

RAL  27.30 

RAO  6567.7 

VEL  11.731 

PTH  2.07 

VHP  4.292 

OPA  -8.52 

RAP 

10.36 

ECC 

1 .2672 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

60.35 

21 

40  42 

4112.75 

-28.80 

181.70 

256.55 

60.81 

22  49 

15 

3512.8 

- 

32.44 

173.85 

119.65 

4 

24  59 

2862.89 

-28.78 

86.56 

256.55 

60.80 

5 12 

42 

2262.9 

- 

32.43 

78.70 

60,35 

21 

40  42 

4112.75 

-28.80 

181.70 

256.55 

60.81 

22  49 

15 

3512.8 

- 

32.44 

173.85 

119.65 

4 

24  59 

2862.89 

-28.78 

86.56 

256.55 

60.80 

5 12 

42 

2262.9 

- 

32.43 

78,70 

€0.35 

21 

40  42 

4112.75 

-28.80 

181.70 

256.55 

60.81 

22  49 

15 

3512.8 

32.44 

173,85 

119.65 

4 

24  59 

2862.89 

-28.78 

86.56 

256.55 

60.80 

5 12 

42 

2262.9 

- 

32.43 

78.70 

differential  CORRECTIONS  . 

MIO-COURSE  EXECUTION  ACCURACV 

ORBIT  DETERHINATIOn  ACCURACV 

TOE  2.4336 

TRA 

1 .7982 

TC3-3.4725 

6AU  . 7540 

SCT  5565.4  SCR 

596.1  SC3 

767.3 

ST  3603.5 

SR 

555.8 

SS 

1983.4 

ROE  .3881 

RRA 

.1193 

RC3  -.0501 

FAU  .08407 

RRT  < 

.8330  RRF 

.8157  RTF 

.9864 

CRT  .9867 

CRS 

-.9695 

CST 

-.9964 

FOE  3.5100 

FRA 

3.4416 

FC3-4.4821 

eSP  1 7748 

see  5597.2  R23  - 

.0160  R13 

.9864 

LSA  4146.8 

MSA 

178.1 

SSA 

12.1 

BCE  2.4644 

BRA 

1 .8021 

6C3  3.4729  FSP  -2720 

SCI  5587.5  SC2 

328.5  THA 

5.12 

ELI  3645.0 

EL2 

89.4 

ALF 

8.66 

LAUNCH  DATE  OEC  23  1 963  FLIGHT  TINE  192.(X3  ARRIVAL  DATE  JUL  3 1969 

heliocentric  CONIC  distance  533.892 

RL  147.15  LAL  .00  LOt  91.24  VL  27.$l6  CAL  4.75  A7L  86.28  HCA  243.09  SNA  127.46  ECC  .17482  INC  3.7222  Vi  30.277 

RP  108.89  LAP  -3_._32  LOP  334.28  VP  37.369  CAP  5.60  A2F  91.69  TAL  156.45  TAP  39.55  RCA  105.18  APO  149.74  V2  34.803 

RC  123.581  CL  25.84  CP  -8.11  2AL  54.42  7AP  146.62  ETS  348.72  7AE  130.84  ETE  185.95  7AC  102.96  ETC  168.38  ClP-147.51 

PLANETOCENTRIC  CONIC 

C3  16.804  VHL  4.099  OLA  39.58  RAL  29.03  RAO  6567.7  VEL  11  .755  PTH  2.07  VHP  4.480  OPA  -7.59  RAP  10.90  ECC  1.2766 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  IHJ  TIME  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
61.10  21  51  2 411^0.80  '28.21  181.27  258.60  60.99  22  59  33  3510.8  -31 .84  173.35 

118.90  4 28  24  2^.51  -28.19  87,67  258.59  ^98  T1T  24  2280.5  -31.83  79.86 

61.10  2l  5l  2 4110.80  -28.2r  181.17  258.60  60.99  225933  3510.8  -31.84  173.35 

118.90  4 28  24  2880.51  -28.19  87.67  258.59  60.98  51624  2280.5  -31.83  79.86 

6T.I0  21  51  2 4110.80  -28.71  181.17  258.60  60.99  22  59  33  3510.8  -31.64  173.35 

1)8.90  4 28  24  2880.51  -28.19  87.67  258.59  60.98  5 16  24  2280.5  -31 .83  79.86 

0 1 FrERENTTAL ^ORREC T IONS  ^ MIO-COURSE  EXECUTION  ACCURACV  ORBIT  OETERMINATION  ACCURACr 

TOE  2.4686  TRA  1 .9668  TC3-3. 44^  8AU  .7744  SCT  57l0.9  SCR  569.3  SC3  7l0.7  ST  3613.5  SR  536.8  55  1876.6 

abt  .3817  RRA  .1091  RC3  -.0214  FAU  .07635  RRT  .7985  RRF  .7809  RTF  .9865  CRT  .9818  CRS  -.9620  CST  -.9963 

FOE  3.2118  FRA  3.3588  FC3-3.9336  6SP  18206  SC6  5739.2  R23  -.0158  Rl3  .9862  LSA  4103.0  MSA  180.3  SSA  12.5 

eOE  2.4979  BRA  1.9699  0C3  3.4469  FSP  -2514  SCI  5729.0  SC2  341.6  THA  4.57  ELI  3651.7  EL2  101.0  AlF  8.30 


LAUNCH  DATE  DEC  23  1968  FLIGHT  TIME  194.00  ARRIVAL  CATE  JUL  5 1969 


HELIOCENTRIC  CONIC  DISTANCE  539.861 

RL  U7.15  LAL  .00  LOL  91.24  VL  27.597  CAL  5.02  47l  86.34  HCA  246.26  5MA  127.33  ECC  .17796  INC  3.6635  vj  30.277 

RP  108.87  LAP  -3.35  LOP  337.45  VP  37.361  GAP  5.98  A2P  91.48  TAL  155.59  TAP  4j .85  RCA  104.67  APO  J49.99  v2  34.808 

RC  125.948  CL  24.86  CP  -7.55  7Al  53.10  TAP  148.80  ETS  348.61  7AE  129-85  ETE  185.21  7AC  103.84  ETC  168.40  ClP-149.64 

PLANETOCENTRIC  CONIC 


C3  17.458 

VHL 

4 

.178 

OLA  39.08 

RAL  30.76 

RAC  6567,7 

VEL  11.783 

PTH  2.08 

VHP 

4.677 

OPA  -6.66 

RAP  11.61 

ECC  1 .2873 

LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

61  .86 

22 

1 

32 

4109.37 

-27.59 

180.66 

260.72 

61  .15 

23 

JO 

2 

3509.4 

-31.21 

172.89 

118.14 

4 

31 

42 

2899.57 

-27. is 

88.88 

2«.7| 

6l  .14 

5 

20 

2 

2299.6 

-51 .20 

81 .1 1 

61.86 

22 

1 

32 

4109.57 

-27.59 

ISO. 66 

260.72 

61.15 

23 

10 

2 

3509.4 

-31 .21 

1 72.89 

118.14 

4 

31 

42 

2899.57 

-27.58 

88.88 

260.71 

6l  .14 

5 

2 

2299.6 

-31.20 

81  .11 

61  .86 

22 

1 

32 

4109.37 

-27.59 

1«5.^ 

260.72 

61 .15 

23 

to 

2 

3509.4 

-31 .21 

172.89 

118.14 

4 

31 

42 

2899.57 

-27.58 

88.88 

260.71 

61  .14 

5 

20 

2 

2299.6 

-31 .20 

81  .1 1 

differential  CORRECTIONS  MI 0- COURSE  EXECUTION  ACCURACV  0R6IT  DETERMINATION  ACCURACV 


TOE 

2.4958 

TRA 

2.1406 

TC3-3.4043  8AU 

.7946 

SCT 

5839.9  SCR 

549.2 

S03 

658.1 

ST 

3606.5 

SR 

522.3 

SS 

1773.2 

r 

ROE 

.3789 

RRA 

.1007 

RC3  -.0000  FAU 

.06951 

RRT 

.7641  RRF 

.7465 

RTF 

.9861 

CRT 

.9761 

CRS 

-.9538 

CST 

-.9962 

_ 

FOE 

2.9^8t 

FRA 

3.2757 

FC3-3.4466  BSP 

186^7 

see 

5865.6  R23 

-.0152 

R13 

.9861 

LSA 

4048.5 

MSA 

183.1 

SSA 

12.8 

BOE 

2.5244 

BRA 

2.U30 

BC3  3.4043  FSP 

-2336 

SCI 

5855.0  5C2 

353.3 

THA 

4.13 

ELI 

3642.4 

El2 

112.4 

ALF 

8.05 

LAUNCH  DATE  OEC  23  1968  FLIGHT  TIME  196.00  ARRIVAL  CATE  JUL  7 J 969 

HELIOCENTRIC  CONIC  DISTANCE  545.^804 

RL  147.15  LAL  .00  ta  91.24  VL  27.577  CAL  5.29  47L  86.39  HCA  249.42  SMA  127.20  ECC  .18136  INC  3.6075  Vl  30.277 

RP  108.85  LAP  -3.38  LOP  340.62  VP  37.352  CAP  6.38  ATP  91.27  TAL  154.71  TAP  44, J3  RCA  104.13  APO  150.27  V2  34.815 

RC  J28.306  CL  23.88  CP  -7.06  7AL  51.76  TAP  150.85  ETS  348.49  7AE  128.97  ETE  184.60  7AC  104.85  ETC  168. 4?  ClP-151.65 

PLANETOCENTRIC  CONIC 

C3  18.209  VH.  4.267  OLA  38.57  RAL  32.49  RAO  6567,7  VEL  11.815  PTH  2.09  VHP  4.884  OPA  -5.73  RAP  12.45  ECC  1 .2997 


LNCH  ATMTH 

LNCH  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

> INJ  RT  ASC 

INJ  ATMTH  INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

62.64 

22 

12  12 

4108.59 

-26.94 

180.18 

262.91 

61.29 

23  20 

41 

3508.4 

- 

30.55 

172.45 

117.36 

4 

34  51 

2920.15 

-26.93 

90.20 

262.90 

61.28 

5 23 

31 

2320.1 

- 

30.54 

82.47 

62.64 

22 

12  12 

4108.39 

-26.94 

180.18 

262.91 

61.29 

23  20 

41 

3508.4 

- 

30.55 

172.45 

J17.36 

4 

34  51 

2920.15 

-26.93 

90.20 

262.90 

61.28 

5 23 

31 

2320.1 

30.54 

82.47 

62.64 

22 

12  12 

4108.39 

-26.94 

180.18 

262.91 

61.29 

23  20 

41 

3508.4 

- 

30.55 

172.45 

117.36 

4 

34  51 

2920.15 

-26.93 

90.20 

262.90 

61 .28 

5 23 

31 

2320.1 

- 

30.54 

82.47 

DIFFERENTIAL 

. CORRECTIONS 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  DETERMINATION  ACCURACY 

TOC  2.51 SM 

TRA 

2.3234 

TC3-3.3593  BAU  .8129 

SCT 

5956.9  SCR 

534.8  SC3 

609.8 

ST  3589.3 

SR 

511  .8 

SS 

1676.7 

ROC  .3794 

RRA 

.0943 

RC3  .0159  FAU  .06315 

RRT 

.7317  RRF 

.7145  RTF 

.9859 

CRT  .9698 

CRS 

-.9450 

CST 

-.9962 

FOE  2.6925 

FRA 

3.1985 

FC3-3.0026  BSP  19146 

see 

5980.8  R23  - 

.0141  RJ3 

.9859 

LSA  3990.1 

MSA 

186.6 

SSA 

13. 1 

0OC  2.5478 

6RA 

2.3253 

BC3  3.3394 

FSP  -21 7J 

SCI 

5969.8  SC2 

363.7  THA 

3.77 

ELI  3623.5 

EL2 

125.6 

ALF 

7.88 

720 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968  69> 


LAUNCH  CATE  DEC  25  1968 


flight  time  198.00 


arrival  date  JUL  9 1969 


heliocentric  conic 

RL  147.15  LAL  .00  LOL  91 .24 

RP  108.83  LAP  -5.39  LOP  343.80 

RC  130.653  CL  22.91  OP  '6.63 

planetocentric  conic 
C3  19.066  VHL  4.366  CLA  38.05  RAL 


DISTANCE  551.719 

VL  27  557  CAL  5.59  A7L  86.45  HCA  252.59  SMA  127.07  ECC  .18503  INC  3.5537  Vl  30.277 
VP  37.344  CAP  6.78  A/P  91 .06  TAL  1 53.80  TaP  46.39  RCA  103.55  APO  150.58  V?  34.821 
7AL  50.41  7AP  152.78  ETS  348.33  7AE  128.16  ETE  184.08  7AC  105.98  ETC  168.4  5 CLP- 153. 54 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

63.44 

22  23 

2 

4107.79 

-26.26 

179.71 

116,56 

4 37 

48 

2942.34 

-26.25 

91.61 

63.44 

22  23 

2 

4107.79 

-26.26 

179.71 

116.56 

4 37 

48 

2942.34 

-26.25 

91.61 

63.44 

22  23 

2 

4107.79 

-26.26 

179.71 

116.56 

4 37 

48 

2942.34 

-26.25 

91 .61 

34.22  RAO  6567.8  VEL  11.851  PTH  2.10  VHP 
INJ  RT  ASC  INJ  ATHTH 


5.099  OPA  -4.81  RAP  13.43  ECC  1.3138 


265.16 

265.15 

265.16 

265.15 

265.16 
265.15 


61 .41 

61.40 

61 .41 
61.40 
6]  .41 
61.40 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  31  50 

3507.8 

-29.86 

172.03 

5 26  51 

2342.3 

-29.85 

83.93 

23  31  30 

3507.8 

-29.86 

172.03 

5 26  51 

2542.3 

-29.85 

83.93 

23  31  30 

3507.8 

-29.86 

172.03 

5 26  51 

2342.3 

-29.85 

83.93 

differential  CORRECTIONS 
TDE  2.5391  TRA  2.5162  TC3-3.2542  6AU  .8295 

ROE  .3827  RRA  .0899  RC3  .0273  FAU  .05728 

FOE  2.4711  FRA  3.1275  FC3-2.6010  0SP  19560 

BOE  2.5678  BRA  2.5178  0C3  3.2543  FSP  -2020 

launch  date  dec  23  1968 


SOT  €062.9  SCR  524.6  SC3  565.5 

RRT  .7022  RRP  .6858  RTF  .9857 

see  6085.5  R23  -.0125  R13  .9856 

SCI  6074.1  SC2  372.8  THA  3.49 

flight  time  200.00 


ST  3562.4  SR  504 .2  SS  1586.2 

CRT  .9630  CRS  -.9357  CST  -.9961 

LSA  3927.4  MSA  190.6  SSA  13.2 

ELI  3595.3  El2  134.7  AlF  7.77 

ARRIVAL  GATE  JUL  11  1969 


HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24  VL 

RP  108.80  LAP  -3.39  LOP  346.97  VP 

RC  132.989  CL  21.95  OP  -6.24  7AL 

PLANETOCENTRIC  CONIC 


distance  557.604 

27.537  CAL  5.91  A7L  86.50  HCA  255.76  SMA  126.93 

37.335  CAP  7.19  ATP  90.86  TAL  152.88  TAP  48.64 


ECC  .18900  INC  3.5018  Vl  30.277 
RCA  102.94  APO  150.92  V2  34.829 
7AC  107.23  ETC  168.47  ClP-155.34 


C3  20.040 

VHL  4.477 

OLA  37.53 

RAL  35.94 

RAO  6567.8 

VEL  11.892 

LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

64.27 

22  34  3 

4107.53 

-25.55 

179.26 

267.46 

115.73 

4 40  31 

2966.21 

-25.54 

93.14 

267.46 

64.27 

22  34  3 

4107.53 

-25.55 

179.26 

267.46 

115.73 

4 40  31 

2966.21 

-25.54 

93.14 

267.46 

64.27 

22  34  3 

4107.53 

-25.55 

179.26 

267.46 

115.73 

4 40  31 

2966.21 

-25.54 

93.14 

267.46 

differential  CORRECTIONS 
TOE  2.5598  TRA  2.7235  TC3-3.1447 
ROE  .3886  RRA  .0876  RC3  .0354 
FOE  2.2766  FRA  3.0671  FC3-2.2306 
0OE  2.5892  BRA  2.7249  6C3  3.1449 


49.05  TAP  154.61  ETS  348.15  7AE  127.43  ETE  185.65 

TH  2.11  VHP  5.325  OPA  -3.89  RAP  14.51  ECC  1 . 3298 
INJ  A7MTH 
61.52 

61.51 

61.52 

61.51 

61.52 
61.51 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  6163.0  SCR  518.0  SC3  525.4 

RRT  .6771  RRF  .6620  RTF 

see  6184.8  R23  -.0104  R13 

SCI  6173.0  see  380.6  THA 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  42  30 

3507.5 

-29,14 

171 .63 

5 29  58 

2366.2 

-29.13 

85.51 

23  42  30 

3507.5 

-29.14 

171  .63 

5 29  58 

2366.2 

-29.13 

85.51 

23  42  30 

3507.5 

-29.14 

171  .63 

5 29  58 

2366.2 

-29.13 

85.51 

BAU  .8426 
FAU  .05163 
BSP  19853 
FSP  -1869 


.9853 

.9853 

3.27 


LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91 .24 

RP  108.78  LAP  -3.39  LOP  350.15 

RC  135.313  CL  20.98  CP  -5.89  7AL 

planetocentric  CONIC 
C3  21.144  VHL  4.598  CLA  37.00  RAL 


flight  time  202.00 


ORBIT  determination  ACCURACY 
ST  3532.8  SR  499.2  SS  1504.8 

CRT  .9557  CRS  -.9261  CST  -.9961 

LSA  3867.3  MSA  195.1  SSA  13.4 

ELI  3564.9  El2  145.6  AlF  7.70 

ARRIVAL  CATE  JUL  13  1969 


VL  27.515  CAL 
VP  37.327  CAP 


DISTANCE  563.456 

6.26  A7L  86.55  HCA  258.93  SMA  126.79  ECC  .19328  INC  3.4513  Vl 
7.61  A7P  90.66  TAL  151.93  TAP  50.86  RCA  102.28  APO  151.29  V2 


30.277 

34.837 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

65.12 

22  45 

15 

4107.47 

-24.81 

178.81 

1 14.88 

4 42 

56 

2991 .93 

-24.80 

94.79 

65.12 

22  45 

15 

4107.47 

-24.81 

178.81 

114  .88 

4 42 

56 

2991 .93 

-24.80 

94.79 

65.12 

22  45 

15 

4107.47 

-24.81 

178.81 

114.88 

4 42 

56 

2991 .93 

-24.80 

94.79 

47.69  7AP  156!34  ETS  347.92  7AE  126.77  ETE  183.29  7AC  108.56  ETC  168.49  ClP-157.04 

37.64  RAO  6567.9  VEL  11.938  PTH  2.12  VHP  5.560  OPA  -2.98  RAP  15.69  ECC  1.3480 
INJ  RT  ASC  INJ  A7MTH 


269.82 

269.82 

269.82 

269.82 

269.82 

269.82 


61.62 
61.61 
61.62 
61.61 
61.62 
61  .61 


INJ  TI>C 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

23  53  43 

3507.5 

-28,59 

171  .23 

5 32  48 

2391  .9 

-28.38 

87.21 

23  53  43 

3507.5 

-28.39 

171 .23 

5 32  48 

2391  .9 

-28.38 

87.21 

23  53  43 

3507.5 

-28.39 

171  .23 

5 32  48 

2391 .9 

-28.38 

87.21 

differential  CORRECTIONS 
TDE  2.5729  TRA  2.9378  TC3-3.0283 
ROE  .3961  RRA  .0868  RC3  .0396 
FOE  2.0954  FRA  3.0066  FC3-1 .9122 
0OE  2,6032  BRA  2.9391  BC3  3 .0286 

launch  date  dec  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 
RP  108.75  LAP  -3.37  LOP  353.32 
RC  137.625  CL  20.03  CP  -5.58 
Planetocentric  conic 
C3  22.393  VHL  4.732  OLA  36.46 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 

66.00  22  56  40  4107.52 

114.00  4 44  59  3019.62 

66.00  22  56  40  4107.52 

114.00  4 44  59  3019.62 

66.00  22  56  40  4107.52 

114.00  4 44  59  3019,62 

differential  CORRECTIONS 

TOE  2.5849  TRA  3.1655  TC3-2.8969 
ROE  .4054  RRA  .0878  RC3  .0414 
FOE  1.9534  FRA  2.9529  FC3-1 .6272 
0OE  2.6165  BRA  3.1667  0C3  2.8972 


BAU  .8561 
FAU  .04670 
BSP  20223 
FSP  -1744 


VL  27.494  GAL 
VP  37.319  GAP 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  6248.5  SCR  5l3.1  SC3  488.1 

RRT  .6554  RRF  .64J6  RTF  .9850 

see  6269.5  R23  -.0087  R13  .9850 

Sei  6257.6  Se2  387.0  THA  3.09 

flight  time  204.00 

DISTANCE  569.273 

6.62  A7L  86.60  HCA  262.10  SMA  126.64 
8.05  V17P  90.47  TAl  150.98  TAP  53.07 


ORBIT  determination  ACCURACY 
ST  3489.4  SR  495.3  SS  1425.2 

CRT  .9479  CRS  -.9160  CST  -.9960 

LSA  3796.3  MSA  200.2  SSA  13.4 

ELI  3520.9  EL2  156.3  AlF  7.68 

ARRIVAL  CATE  JUL  15  1969 


7AL  46.33  7AP  157.99  ETS  347.63  7AE  126.17  ETE  182.98 


ECC  .19790  INC  3.4019  Vl  30.277 
RCA  101.58  APO  151.71  V2  34.846 
7AC  109.99  ETC  168.49  ClP-158.67 


RAL  39.33 
INJ  LAT 
-24.03 
'24.02 
-24 .03 
-24 .02 
-24 .03 
-24 .02 

0AU  .8674 
FAU  .04209 
BSP  20542 
FSP  -1625 


RAO  6567.9  VEL  11.991  PTH  2.14  VHP  5.808  OPA  -2.06  RAP  16.97  ECC  1.3685 
INJ  long  INJ  RT  ASC  iNJ  A7MTH 


178.36  272.25  61, 7l 

96.57  272.22  €1.70 

178.36  272.23  61.71 

96.57  272.22  61.70 

178.36  272.23  6l  .71 

96.57  272.22  61.70 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  6326.4  SCR  509.9  5C3  454.0 

RRT  .6382  RRE  -6256  RTF  .9846 

see  6346.9  R23  -.0068  Rl 3 .9846 

SCI  6334.8  SC2  392.0  THA  2.96 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  5 7 

3507.5 

-27.62 

170.83 

5 35  18 

2419.6 

-27.60 

89.04 

24  5 7 

3507.5 

-27.62 

170.8  3 

5 35  18 

2419.6 

-27.60 

89.04 

24  5 7 

3507.5 

-27.62 

170.83 

5 35  18 

2419.6 

-27.60 

89.04 

ORBIT  DETERMINATION  ACCURACY 
ST  3441 .8  SR  492.5  SS  1352.1 

CRT  .9398  CRS  -.9057  CST  -.9960 

LSA  3724.8  MSA  205.6  SSA  13.4 

ELI  3472.9  El2  166.8  AlF  7.68 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


LAUNCH  CATE  DEC  23  1 


Flight  tihc  206.00 


ARRIVAL  CATE  JUL  17  1969 


HELIOCENTRIC  CONIC 


Rl 

147.15 

lal 

.00 

LOL 

RP 

108.72 

lap 

-3.34 

LOP 

RC 

139.923 

gl 

19.08 

CP 

PlANETOCENTRIC  conic 

C3 

23.808 

VHL 

4.879 

CLA 

91  .24 
556,50 
-5,30 


VL  27.472 
VP  37.312 
7AL  44.97 


DISTANCE  575.050 

gal  7.02  A7L  86.65  HCA  265.27  SMA  126.50  ECC  .20290  INC  3.3532  Vi  30.277 

GAP  8.50  A7P  90.28  TAt  150.01  TAP  55.28  RCA  100.83  APO  152.16  V2  34.855 

7AP  159.56  ETS  347.28  7A£  125.62  ETE  182.72  7AC  111.49  ETC  168.49  ClP-160.23 


35.92  ffAL  40.99  RAO  6568 .0  VEL  12.049  PTH  2.15  VHP  6.067  OPA  -1.15  RAP  18.31  ECC  1.3918 


LNCH  A7MTH 

LNCH  TI^C 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

66.92 

23  8 17 

4107.64 

-23.23 

177.90 

274.68 

61 .80 

24  16  44 

3507.6 

-26.81 

170.42 

113.08 

4 46  38 

3049.34 

-23.21 

98.47 

274.67 

61.79 

5 37  27 

2449.3 

-26,79 

91  .00 

66.92 

23  8 17 

4107.64 

-23.23 

177.90 

274.68 

61  .80 

24  16  44 

3507.6 

-26.81 

170.42 

113.08 

4 46  38 

3049.34 

-23.21 

98.47 

274.67 

61.79 

5 37  27 

2449.3 

-26.79 

91  .00 

66.92 

23  8 17 

4107.64 

-23.23 

177.90 

274.68 

61  .80 

24  16  44 

3507.6 

-26.81 

170.42 

113.08 

4 46  38 

3049.34 

-23,21 

98.47 

274.67 

61.79 

5 37  27 

2449.3 

-26.79 

91  .00 

differential  corrections 


MIO-COUffSC  EXECUTION  ACOJRACY 


ORBIT  determination  ACCURACr 


TOE 

2.5947 

TRA 

3.4065 

TC3-2.7550 

6AU 

.8770 

SOT 

6395.9 

SCR 

507.6  SG3 

422.8 

ST 

3389.0 

SR 

490.2 

SS  1284.1 

ROE 

.4161 

RRA 

.0906 

RC3 

.0413 

FAU 

.03784 

RRT 

.6250 

RRF 

.6138  RTF 

.9843 

CRT 

.9312 

CRS 

-.8952 

CST  -.9960 

FOE 

1 .7868 

FRA 

2,9045 

FC3-1 

.3759 

BSP 

20840 

SOB 

6416.0 

R23 

-.0049  R13 

.9843 

LSA 

3651  .0 

MSA 

211.2 

SSA  13.4 

eoE 

2.6278 

6RA 

3.4077 

8C3  2.7553 

FSP 

-1517 

SCI 

6403.8 

SC2 

395.7  THA 

2.85 

Eli 

3419.7 

El2 

177.1 

ALF  ' 7.69 

LAUNCH  DATE  DEC  23  1968 


flight  time  208.00 


ARRIVAL  DATE  JUL  19  1969 


HELIOCENTRIC  CONIC 


DISTANCE  580,785 


RL  147.15 

LAL 

.00 

LOL  91 .24 

VL  27.449 

GAL 

7.44 

A2L  06.70  HCA  268.45 

SMA 

126.35 

ECC  .20829 

INC  3.3049 

VI 

30.277 

RP  108.69 

LAP 

-3.30 

LOP  359.68 

VP  37.304 

GAP 

8.97 

ATP  90.09 

TAL  149.03 

TAP 

57.47 

RCA  100.03 

APO  152.67 

V2 

34.865 

RC  142.207  CL  18.14 

PLANETOCENTRIC  CONIC 

CP  -5.05 

7Al  43.63 

7AP  161.07 

ETS  346.85 

TAE  125.12  ETE 

182.51 

7AC  113.05 

ETC  168.47 

CLP 

-161 .74 

C3  25.408 

WL 

5.041 

DLA  35.37 

RAL  42.63 

RAD  6568.0 

VEL  12.115 

PTH  2.17 

VHP 

6.340 

OPA  -.24 

RAP  19.73 

ECC 

1 .4181 

LNCH  A7MTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

67.87 

23 

20  5 

4107.84 

-22.39 

177.43 

277.16 

61.88 

24 

28  32 

3507.8 

-25.97 

1 70  .00 

112.13 

4 

47  53 

3081 .13 

-22.38 

iOd.52 

277.16 

6JT87 

5 

39  14 

2481  .1 

-25.96 

93.09 

67.87 

23 

20  5 

4107.84 

-22.39 

177.43 

277.16 

61 .88 

24 

28  32 

3507.8 

-25.97 

1 70 .00 

112.13 

4 

47  53 

3081.13 

-22.38 

100.52 

277.16 

61 .87 

5 

39  14 

2481 .1 

-25.96 

93.09 

67.87 

23 

20  5 

4107.84 

-22.39 

177,43 

277.16 

61.88 

24 

28  32 

3507.8 

-25.97 

170.00 

112.13 

4 

47  5i 

3081 .13 

-22.38 

100.52 

277.16 

61 .87 

5 

39  14 

2481  .1 

-25.96 

93.09 

DIFFERENTIAL  CORRECTIONS 


MIO-*COURS€  EXECUTION  ACCURACV 


ORBIT  OETERMINATiON  ACCURACY 


TDE 

2.6032 

TRA 

3.6625 

TC3-2.6023 

BAU 

.8840 

SCT  6457.6 

SCR 

505.9  SC3 

394.1 

ST 

3332.8 

SR 

486.2 

SS 

1221 .3 

RDC 

.4280 

RRA 

.0952 

RC3  .0399 

FAU 

.03386 

RRT 

.6158 

RRF 

.6057  RTF 

.9840 

CRT 

.9223 

CRS 

-.8845 

CST 

-.9960 

FDE 

1 .6547 

FRA 

2.8619 

FC3-I.1538 

BSP 

21106 

see 

6477.3 

R23 

-.0032  R13 

.9840 

LSA 

3576.3 

MSA 

217.0 

SSA 

13.3 

Bd£ 

2.6381 

BRA 

3.6637 

eC3  2.6026 

FSP 

-1416 

SCI 

6465.1 

SC2 

398.2  THA 

2.77 

Eli 

3363.2  EL2 

187.0 

alf 

7.72 

LAUNCH  DATE  DEC  23  1968 


flight  TIME  210.00 


ARRIVAL  CATE  JUL  21  1969 


HELIOCENTRIC  CONIC 


RL 

147.15 

LAL 

.00 

lOl 

91.24 

VL 

RP 

108,66 

LAP 

-3.26 

LOP 

2.86 

VP 

RC 

144.478 

CL 

17.21 

CP 

-4.82 

7AL 

PLANETOCENTRIC 

CCNIC 

C3 

27.220 

VHL 

5.217 

cla 

34.81 

RAL 

DISTANCE  586.471 

27.427  gal  7.89  A7L  86.74  HCA  271.62  SMA  126.20  ECC  .21413  INC  3.2567  VI  30.277 

37.297  GAP  9.47  A7P  89.91  TAL  148.04  TAP  59.67  RCA  99.18  APO  153.22  V2  34,875 

42.30  7AP  162.52  ETS  346.33  7AE  124.66  ETE  182.33  7AC  114.67  ETC  168.43  ClP-163. 18 


44.23  RAO  6568.1  VEL  12.190  PTH  2.19  VHP  6.628  OPA 


.67  RAP  21 .22  ECC  I .4480 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

68.86 

25  52  9 

4ldf.^ 

-21. 52 

176.92 

279.69 

61  .96 

24  40  36 

3507.8 

-25.10 

169.55 

n 1 .14 

4 48  35 

3115.30 

-21.51 

102.72 

279.68 

61.95 

5 40  31 

2515.3 

-25.09 

95.34 

68.86 

23  32  9 

4107.80 

-21.52 

176.92 

279.69 

61  .96 

24  40  36 

3507.8 

-25.10 

169.55 

111.14 

4 48  55 

3115.30 

-21.51 

102.72 

279.68 

61.95 

5 40  31 

2515.3 

-25.09 

95.34 

68.86 

23  32  9 

41  or.  80 

-^r.52 

176.92 

2r9.B9 

61.96 

24  40  36 

3507.8 

-25.10 

169.55 

11 1 . [ 4 

4 48  35 

3115.30 

-21.51 

102.72 

279.68 

61 .95 

5 40  31 

2515.3 

-25.09 

95.34 

differential  CORRECTIONS 


MID-COURSE  EltCUTION  ACCURACV 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.6137 

TRA 

3.9371 

TC3-Z74J89^  BAU 

.8876 

SCT 

6514.9 

SCR 

504.7  SC3 

368.0 

ST 

3277.2 

SR 

486.1 

SS 

1165.1 

RCE 

.4411 

RRA 

.1017 

RC3  .0376 

FAU 

.03006 

RRT 

.6104 

RRF 

.6017  RTF 

.9837 

CRT 

.9132 

CRS 

-.8739 

CST 

-.996] 

FOE 

1 .5378 

FRA 

2.8267 

FC3  -.9562 

BSP 

21275 

SCB 

6534.4 

R23 

-.CXJ13  R13 

.9837 

LSA 

3504.9 

MSA 

222.8 

SSA 

13.2 

BOE 

2.6506 

BRA 

3.9384 

0C3  2.4392 

FSP 

-1317 

SCI 

6522.2 

SC2 

399.3  THA 

2.72 

Eli 

3307.2 

El2 

196.3 

alf 

7.74 

LAUNCH  CATE  DEC  23  1968 


flight  TIME  212.00 


ARRIVAL  CATE  JUL  23  1969 


HELIOCENTRIC  CONIC 


DISTANCE  592.103 


RL  147.15 

LAL 

.00 

LOL 

91.24 

VL  27.404 

CAL 

8.37 

ATL  86.79  HCA  274.80 

SMA 

126.05 

ECC  .22045 

INC  3.2083 

VI 

30.277 

RP  108.63 

LAP 

-3.20 

LOP 

6.05 

VP  37.290 

CAP 

9.99 

ATP  89.73 

TAL  147.06 

TAP 

61  .86 

RCA  98.26 

APO  153.84 

V2 

34  .885 

RC  146.734  CL  16.29 

PLANETOCENTRIC  CCNIC 

CP 

-4.62 

TAL  40.98 

TAP  163.93 

ETS  345.68 

TAE  124.23 

ET£ 

182.17 

TAC  116.35 

ETC  168.37 

CLP 

-164.59 

C3  29.273 

VHL 

5.410 

OLA 

34.24 

RAL  45.79 

RAD  6568.2 

VEL  12.274 

PTH  2.21 

VHP 

6.932 

OPA  1.57 

RAP  22.75 

ECC 

I .4818 

LNCH  A7HTM 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

69.89 

23 

44  30 

4107.37 

-20.63 

176.38 

282.24 

62.04 

24 

52  58 

3507.4 

'24.20 

169.05 

iio.n 

4 

48  43 

3152.01 

-20.61 

105.09 

282.23 

62.03 

5 

41  15 

2552.0 

-24.18 

97.76 

69.89 

23 

44  30 

4107.37 

-20.63 

176.38 

282.24 

62.04 

24 

52  58 

3507.4 

-24.20 

169.05 

110.11 

4 

48  43 

3152.01 

-20.61 

105.09 

282.23 

62.03 

5 

41  15 

2552.0 

-24.18 

97.76 

69.89 

23 

44  30 

4107.37 

-20.63 

176.38 

282.24 

62.04 

24 

52  58 

3507.4 

-24.20 

169.05 

1 lO.l  I 

4 

48  43 

3152.01 

-20.61 

105,09 

282.23 

62.03 

5 

41  15 

2552.0 

-24.18 

97.76 

differential  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

2.6201 

TRA 

4.2253 

TC3* 

'2.2754 

BAU 

.8906 

SCT  6561 .7 

SCR 

503.1 

SC3 

343.7 

ST 

3215.6 

SR 

483.5 

SS 

im  .6 

ROE 

.4548 

RRA 

.1099 

RC3 

.0344 

FAU 

.02667 

RRT  .6077 

RRF 

.6000  RTF 

.9834 

CRT 

.9036 

CRS 

-.8630 

CST 

-.9961 

FDE 

1 .4295 

FRA  2.7935 

FC3 

-.7888 

BSP 

21510 

SOB  6581 .0 

R23 

.0001 

R13 

.9834 

LSA 

3428.9 

MSA 

228.5 

SSA 

13.0 

BOE 

2.6592 

BRA 

4.2267 

BC3 

2.2756 

FSP 

-1233 

SCI  6568.9 

SC2 

399.1 

THA 

2.68 

ELI 

3245.3 

EL2 

205.2 

alf 

7.77 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  i 


LAUNCH  CATE  CEC  23  1568 

HELIOCENTRIC  CONIC 
RL  U7.15  UAL  .00  LOL  91.24 

RF  108.59  LAP  '3.13  LOP  9.23 

RC  148.977  CL  15.38  CP  -4.43 

PlAnETOCENTRIC  CONIC 
C3  31.605  VHL  5.622  ClA  33.67  RAl 


lnch  a/mth 

LNCH 

HME 

L-I  TIME 

INJ  LAT 

INJ  LCnC 

70.98 

0 

I 

4 

4106.56 

-19.70 

175.79 

109.02 

4 

48 

13 

3191 .29 

-19.69 

107.63 

70.98 

0 

1 

4 

4106.56 

-19.70 

175.79 

109.02 

4 

48 

13 

3191 .29 

-19.69 

107.63 

110.00 

5 

39 

7 

3035.67 

-24.17 

97.92 

110.00 

4 

9 

22 

3310.18 

-15.34 

114.30 

differential  corrections 

TOE  2.6260  TRA  4.5320  TC3-2.I084 
ROE  .4692  RR4  .1198  RC3  .0308 
FOE  1.3316  FRA  2.7657  FC3  -.6439 
80E  2.6676  BRA  4.5335  0C3  2.1086 

LAUNCH  DATE  DEC  23  :968 

HELIOCENTRIC  CONIC 


flight  time  214,00 
distance  597.674 

VL  27,381  CAL  8.89  A7l  86.84  HCA  277.98  SNA  125.90 

VP  37.284  CAP  10.53  A/P  89.56  TAl  146.07  TAP  64.06 

/AL  39.69  ZAP  165.28  ETS  344.88  /AE  123.83  ETE  182.05 

47.32  RAO  6568.3  VEL  12.368  PTH  2.23  VHP  7.254 
INJ  RT  ASC  INJ  A/MTH  INJ  TIME 
284.82  62.13 

284.81  62.12 

284.82  62.13 

284.81  62.12 

287.21  65.06 

282.24  59.07 

MID-COURSE  EXECUTION  ACCURACY 

SCT  6601.7  SCR  501.4  SC3  321.4 

RRT  .6078  RRT  .6010  RTF  .9832 

see  6620.7  R23  .0014  Rl3  .9832 

SCI  6608.7  SC2  397.7  THA  2.65 


arrival  cate  JUL  25  1969 


ECC  .22750  INC  3.1595  VJ  30.277 
RCA  97.28  APO  154.52  V2  34.897 
/AC  118.06  ETC  168.28  ClP-165.95 

OPA  2.46  RAP  24.34  ECC  1.5201 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 9 31 

3506.6 

-23.27 

168.52 

5 41  25 

2591  .3 

-23.26 

100.35 

1 9 31 

3506.6 

-23.27 

168.52 

5 41  25 

2591  .3 

-23.26 

100.35 

6 29  42 

2435.7 

-27.32 

90.17 

5 4 32 

2710.2 

-19.33 

107.45 

BAU  .8909 
FAU  .02350 
BSP  21723 
FSP  -1155 


flight  time  216.00 
DISTANCE  603.174 


ST  3152.8  SR  480.2  SS  1062.6 
CRT  .8937  CRS  -.8520  CST  -.9962 
LSA  5353.3  MSA  233.9  SSA  12.8 
ELI  3182.0  El2  213.5  AlF  7.79 

ARRIVAL  CATE  JUL  27  1969 


RL  147.15 

LAL 

.00 

LOL  91  .24 

VL  27.358 

CAL  9.44 

A/L  86.89 

HCA 

281.16 

RP  108.56 

LAP 

-3.05 

LOP  12.42 

VP  37.278 

GAP  11.1! 

A/P  89.40 

tal 

145.10 

RC  151 .204  CL  14.49 

PUANETOCENTRIC  CONIC 

CP  -4.26 

/AL  38.43 

ZAP  166.60 

ETS  343.90 

/AE 

123.45 

C3  34.258 

VHL 

5.853 

OLA  33.09 

RAL  48.80 

RAD  6568.4 

VEL  12.475 

PTH 

2.26 

lnch  a/mth 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

72.12 

0 

14  4 

4105.01 

-18.75 

175.14 

287.42 

62.22 

107.88 

4 

47  1 

3233.46 

-18.74 

110.36 

287.41 

62.21 

72.12 

0 

14  4 

4105.01 

-18.75 

175.14 

287.42 

62.22 

107.88 

4 

47  1 

3233.46 

-18.74 

110.36 

287.41 

62.21 

110.00 

6 

5 23 

2992.77 

-25.37 

95.17 

290.86 

66.28 

110.00 

3 

54  53 

3393.70 

-12.37 

118.95 

283.61 

57,88 

125.75  ECC  .23A74  INC  3.1099  VI  30^.277 
66.26  RCA  96.23  APO  155.26  V2  34.908 
181.94  /AC  119.81  ETC  168.18  ClP-167.28 

7.597  CPA  3.35  RAP  25.97  ECC  I 5638 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 UC^<C 

1 22  29 

3505.0 

-22.32 

167. 9i 

5 40  54 

2633.5 

-22.50 

103.13 

1 22  29 

3505.0 

-22.32 

167.91 

5 40  54 

2633.5 

-22.30 

103.13 

6 55  16 

2392 .8 

-28.35 

87.26 

4 51  26 

2793.7 

-16.52 

112.30 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTICT<  ALCUK^Lt 

TOE  2.6325  TRA  4,8593  TC3-I .9391  BAU  .8882  SCT  6635.5  SCR  499.3  SC3  300.8 

ROE  .4841  RRA  .1316  RC3  .0271  FAU  .02053  RRT  .6104  RRf  .6043  RTF  .9831 

FOE  1 .2435  FRA  2.7431  FC3  -.5188  BSP  21907  SCB  6654.2  R23  .CX326  RJ3  .9831 

BCE  2.6766  BRA  4.8611  BC3  1.9393  FSP  -1082  SCI  6642.5  SG2  395.0  THA  2.64 


ORBIT  DETERMINATION  ACCURACY 
ST  3089.8  SR  476.2  SS  1018.2 
CRT  .8835  CRS  -.8410  CST  -.9964 
LSA  3279.2  MSA  238.9  SSA  12.6 

ELI  3118.4  El2  221 .0  ALF  7.79 


LAUNCH  CATE  CEC  23  1968 

HELIOCENTRIC  CONIC 
RL  147.15  LAL  .00  LOL  91.24 

RP  108.52  LAP  -2.96  LOP  15.60 

RC  153,416  GL  13.61  GP 

PUANETOCENTRIC  CONIC 
C5  37.285  VHL  6.106  ClA  32.51 


VL  27.334  GAL 
VP  37.272  GAP 


Flight  time  218.00 
DISTANCE  €08.594 

10.04  A/L  86.94  HCA  284.35  SMA  125.60 
U.12  A/P  89.24  TAL  144,13  TAP  68.48 


4.11  /AL  37.19  ZAP  167.88  ETS  342.67  /AE  123.09  ETE  181 .86 

7.962  CPA 


ARRIVAL  CATE  JUL  29  1969 


ECC  .24284  INC  3.0591  Vl  30.277 
RCA  95.10  APO  156.09  V2  34.920 
ZAC  121.59  ETC  168.04  ClP-168.59 


RAL  50.22  RAD  6568.5 


LNCH  A/MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

73.32 

0 27  32 

4102.36 

-17.77 

174.40 

106.68 

4 44  57 

3278.88 

-17.76 

113.31 

7^.32 

0 27  32 

4102.36 

-17.77 

174.40 

106.68 

4 44  57 

3278.88 

-17.76 

113.31 

110.00 

6 26  29 

2965 . 72 

-26.10 

93.40 

110.00 

3 45  11 

3463.51 

-9.81 

122.74 

VEL  12.596  PTH  2.28  VHP 
INJ  RT  ASC  INJ  A/MTH 


4.23  RAP  27.63  ECC  1 .61 36 


differential  CORRECTIONS 
TOE  2.6443  TRA  5.2130  TC3-1 .7648  BAU  .8797 
ROE  .4998  RRA  .1455  RC3  .0238  FAU  .01761 

FOE  1.1668  FRA  2.7281  FC3  -.4090  BSP  21975 

80E  2.6911  BRA  5.2150  BC3  1.7649  FSP  -1008 

LAUNCH  DATE  DEC  23  1968 

HELIOCENTRIC  CONIC 

RL  147.15  LAL  .00  LOL  91.24  VL  27.311 

RP  108.48  lap  -2.87  LOP  18.79  VP  37.266 

RC  155.612  GL  12.74  CP  -3.97  /AL  36.00 

PUANETOCENTRIC  CONIC 


290.04 
290.04 
290.04 
290.04 
294.28 
285.26 
IRSE  EXEC 
SCT  6666.8  SCR 
RRT  .6157  RRT 
see  6685.3  R23 
SCI  6673.9  SC2 


62.32 

62.31 

62.32 
62.31 
67.10 
57.09 

UTION  ACCURA 
497.0  SC3 
,6103  RTF 
.0037  R13 
391.2  THA 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 35  55 

3502.4 

-21 .34 

167.21 

5 39  36 

2678.9 

-21 .33 

106.12 

1 35  55 

5502.4 

-21.34 

167.21 

5 39  36 

2678.9 

-21.33 

106.12 

7 15  55 

2365-7 

-28.97 

85.39 

4 42  54 

2863.5 

-14.08 

1 16.24 

flight  time  220.00 


ORBIT  determination  ACCURACY 
282.1  ST  3031.3  SR  471.5  SS  979.7 

.9830  CRT  .8733  CRS  -.8305  CST  -.9966 

.9831  LSA  3211.2  MSA  243.2  SSA  12.4 

2.64  ELI  3059.3  El2  227.6  AlF  7.78 

arrival  CATE  JUL  31  1969 


GAL 

GAP 


DISTANCE  613.920 

10.69  A/L  86.99  HCA  287.53  SMA  125.44 
12.37  A/P  89.09  TAL  143.19  TAP  70  J2 


ZAP  169.13  ETS  341.11  /AE  122.74  ETE  181.79 


ECC  .25167  INC  3.0068  Vl  30.277 
RCA  93.87  APO  157.01  V?  34.932 
ZAC  123.39  ETC  167.87  ClP-169.88 


C3  40.747 

VHL 

6, 

.383 

OLA  31 .93 

RAL  51  .60 

RAD  6568.6 

lnch  a/mth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

74.60 

0 

41 

35 

4098.14 

-16.78 

173.53 

105.40 

4 

41 

33 

3327.97 

-16.76 

116.50 

74.60 

0 

41 

35 

4098.14 

-16.78 

173.53 

105.40 

4 

41 

53 

3327.97 

-16.76 

116.50 

110.00 

6 

44 

53 

2947.04 

'26.59 

92.17 

110.00 

3 

37 

46 

3527.07 

-7.44 

126.14 

VEL  12.732  PTH  2.31 
INJ  RT  ASC  INJ  A/MTH 


VHP  8.353  OPA  5.09  RAP  29.33  ECC  1.6706 


292.68 

292-67 

292.68 

292.67 

297.58 

287.06 


62.43 

62-43 

62.43 

62.43 

67.68 

56.54 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

1 49  53 

3498.1 

-20.34 

166.39 

5 37  21 

2728.0 

-20.32 

109.36 

I 49  53 

3498.1 

-20.34 

166.39 

5 37  21 

2728.0 

-20.32 

109.36 

7 34  0 

2347.0 

-29.37 

84  .09 

4 36  33 

2927.1 

-11 .79 

119.74 

differential  CORRECTIONS 
TOE  2.6522  TRA  5.5864  TC3-1.5970  BAU  .8700 

ROE  .5155  RRA  .1610  RC3  .0204  FAU  .01501 

FOE  1.0949  FRA  2.7156  FC3  .3189  BSP  22135 

BOE  2.7019  BRA  5.5887  BC3  1.5971  FSP  -947 


MID-COURSE  EXECUTION  ACCURACY 
SCT  6687.8  SCR 
RRT  .6222  RRF 
see  6706.0  R23 
SCI  6694.9  502 


493.7 

SC3 

264.6 

.6172 

RTF 

.9831 

.0044 

R13 

.9831 

386.1 

THA 

2.64 

ORBIT  DETERMINATION  ACCURACY 
ST  2968.5  SR  465.5  SS  943.3 
CRT  .8626  CRS  -.8197  CST  -.9968 
LSA  3139.7  MSA  247.0  SSA  12.1 

Eli  2995.8  El2  233.4  alF  7.75 


723 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69 


LAUNCH  CATE  DEC  24  I960 


FLIGHT  TIME  7D.00 


ARRIVAL  CATE  MAR  A 1969 


HELIOCENTRIC  CONK 

FL  147.14  LAL  ,00  LOL  92.26  VL  Ifl.922 

RP  107.49  LAP  3.06  LOP  140.85  VP  31.992 

RC  64.161  GL  5.53  GP  1.35  7AL  66.06 

planetocentrk  conic 


DISTANCE  141.311 
gal  16.41  A7L  85.92  HCA  48.66  SMA  91.79  ECC 

GAP  -39.05  A7P  87.30  TAL  170.38  TAP  219.04  RCA 

7AP  27.31  ETS  182.72  7AE  144.45  ETE  191.77  7AC 


C3  179.412 

VHL  13.394 

DLA  15.31 

RAl  22.33 

RAC  6570.9 

VEL  17.342 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

4 38  16 

3212.60 

-25.92 

111.63 

287.39 

90,00 

20  39  51 

4863.18 

19.68 

210.72 

274.44 

100.00 

6 7 58 

2923.32 

-27.72 

90.77 

287.81 

100.00 

21  52  50 

4627.69 

21.40 

192.70 

273.73 

tlO.OO 

7 34  50 

2651 .54 

-32.49 

7|  .24 

288.93 

110.00 

22  42  28 

4472.24 

25.90 

178.90 

271.72 

INJ 


differential  CORRECTIONS 


78.18 
69.22 
78.34 
68.61 
78.72 
66.87 

MIC-COURSe  EXECUTION  ACCURACr 


2.95  VHP  22.727 
A7MTH  INJ  TIME 

5 31  48 
22 

6 

23  9 

8 19 
23  57 


OPA 


0 54 
56  41 
58 
1 

0 


: .64380 

INC 

4.0805 

VJ 

30.279 

1 32.69 

APO 

150.88 

V2 

55.256 

: 82.66 

ETC 

165.94 

CLP 

27,28 

1 -6.56 

RAP 

349.93 

ECC 

3.9527 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2612.6 

■27.29 

103,23 

4263.2 

16.68 

203.34 

2323.3 

■29.05 

82.22 

4027.7 

18.30 

185.28 

2051 .5 

■33.70 

62.22 

3872.2 

22.54 

171  .36 

ORBIT  determination  ACCURACY 


TOE  -.6295 

TRA-1 

.6421 

TC3 

-.1124 

6AU 

.2741 

5GT 

ROE  -.9545 

RRA 

.3794 

RC3 

-.0205 

FAU 

.01342 

RRT 

FDE  .3406 

FRA 

.6415 

FC3 

-.064  7 

8SP 

2208 

see 

60E  1.1434 

BRA  1 

.6854 

6C3 

.1143 

FSP 

-66 

SCI 

832.8  SCR  445.0  S03 
.0107  RRT  -.0129  RTF 


31.4 

.6412 


944.3  R23  -.0033  R13  -.6413 


LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
Rl  147.14  LAL  ,00  LOL 

RP  107.50  LAP  3.14  LOP  i 

RC  62.196  GL  5.90  GP 

Planetocentrk  conic 


832.8  SC2  445.0  TNA 


flight  time  72.00 


.46 


DISTANCE  147,347 

92.26  VL  19.574  GAL  15.71  A7L  86.01  HCA  51.91  SHA 

44.10  VP  32.379  CAP  -37.20  A7P  87.54  TAL  169.65  TAP 

1.39  7AL  65.00  7AP  25.78  ETS  183.09  7AE  145.17  ETE 


C3  162.591 

VHL 

12 

.751 

OLA  16.05 

RAL  23.23  RAO  657D.8 

VEL  16.850 

LNCH  A7MTH 

LNCH  ■ 

time 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

4 

34 

54 

3222.92 

'25.77 

112.35 

287,31 

90.00 

20 

50 

23 

4819.62 

18.60 

207.98 

274.16 

iOO.OO 

6 

5 

12 

2931 .79 

-27,60 

91.37 

287.75 

too. 00 

22 

2 

48 

4585.99 

20.34 

190.06 

273.41 

110.00 

7 

33 

15 

2656.24 

-32.42 

71.60 

288.90 

110.00 

22 

51 

13 

4434.30 

24.86 

176.44 

271.30 

differential  corrections 


PTH  2.91 
INJ  A7MTH 
77,84 
68.26 
78.05 
67.61 
78.53 
65.74 


VHP  21 .799 
INJ  TIME 

5 28  37 

22  ID  43 

6 54  3 

23  19  14 
8 17  31 

24  5 7 


ST 

346.9 

SR 

*11  .4 

SS 

331  .8 

CRT 

.6932 

CRS 

.7938 

CST 

- .9869 

LSA 

590.4 

MSA 

225.6 

SSA 

13.7 

ELI 

496.7 

EL2 

207.1 

ALF 

51  .94 

ARRIVAL 

CATE 

MAR 

6 1969 

ECC 

.61640 

INC 

3.9917 

VI 

30.279 

RCA 

35.83 

APO 

1 50 . 98 

V2 

35.253 

7AC 

84.31 

ETC 

166.05 

Clp 

25.75 

OPA 

-5.84 

RAP 

351  .49 

ECC 

3.6758 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2622.9 
4219.6 
2331  .8 
3986.0 

2056.2 

3834.3 


-27.19 

15.49 

-28.97 

17.13 

-33.66 

21.37 


MID-CCXIRSE  EXECUTION  ACCURACY 


103.97 
200 . 69 
82.83 
182.74 
62.58 
169.03 


ORBIT  DETERMINATION  ACCURACY 


TDE  -.6277 

TRA-1 .6425 

TC3  - 

.1179 

8AU 

.2611 

SOT 

871.7  SCR 

449.4  SC3 

34.1 

ST  364.3 

SR 

416. 1 

SS 

34  7.2 

ROE  -.9193 

RRA  .3576 

RC3  - 

.0228 

FAU 

.01365 

RRT 

.0143  RRF  - 

.0167  RTF  - 

.6608 

CRT  .6925 

CRS 

.7950 

CST 

.9865 

FOE  .3538 

FRA  .6642 

FC3  - 

.0727 

BSP 

2373 

SC6 

980.7  R23  - 

.0038  R13  - 

.6608 

LSA  610.4 

H5A 

231  .6 

SSA 

13.9 

eOE  1 .1131 

8RA  1.6809 

8C3 

.1201 

FSP 

-74 

SCI 

871.7  SC2 

449.3  THA 

.58 

ELI  509.7 

El2 

214.6 

ALF 

50.4  5 

LAUNCH  CATE  DEC  24  1968 

Flight  time 

74.00 

arrival 

. CATE 

MAR 

e 1969 

HELIOCENTRIC  CONK 

DISTANCE  153. 

468 

RL  147. U 

LAL  .00 

LOL 

92.26 

VL 

20.182 

gal  15.03 

A7L  86.09 

MCA  55.16 

SMA  95.02 

ECC  .58973 

INC 

3.9105 

VI 

30.279 

RP  107.51 

LAP  3.21, 

LOP  147.55 

VP 

32.747 

GAP  -35.45 

A7P  87.76 

TAl  168.94 

TAP  224.10 

RCA  38,99 

APO 

151 .06 

v2 

35.250 

RC  60.278 

GL  6.29 

GP 

1 .44 

7Al 

64.01 

7AP  24.27 

ETS  183.50 

7aE  146.02 

ETE  193.23 

7AC  85.98 

ETC 

166.15 

CLP 

24 .23 

Planetocentrk  conk 

C3  147.425 

VHL  12.142 

CLA 

16.78 

RAL 

24.07 

RAC  6570.6 

VEL  16.394 

PfH  2.86 

VHP  20.905 

CPA  -5.11 

RAP 

353.06 

ECC 

3.4263 

lnCh' A7MTH 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LCNC 

iNJ  RT  ASC 

iNJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

4 31  16 

3232 

.44 

-25.63 

113.01 

287.10 

77.54 

5 25  9 

2632.4 

- 

27.10 

104.65 

90.00 

21  0 44 

4775 

.T4 

■ ■] 

ir.46 

205.23 

273.81 

67,35 

22  20  19 

4175.3 

14.25 

198.03 

100.00 

6 2 9 

2939.36 

-27.50 

91 .91 

287.56 

77.79 

6 51  8 

2339.4 

- 

28.90 

83.39 

100.00 

22  12  32 

4543 

.64 

19.22 

187.41 

273.03 

66.65 

23  28  16 

3943.6 

15.90 

180.20 

110.00 

7 3l  27 

2659 

.96 

-32.37 

71  .88 

288.75 

78.37 

8 15  47 

2060.0 

- 

33.64 

62.87 

I 10.00 

22  59  43 

4395.81 

23.76 

174.00 

270.82 

64.67 

24  12  59 

3795.8 

20.15 

166.71 

CIFFERENTIAl  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TCE  -.6263 

TRA-1 

.6424 

TC3 

-.1232 

8AU 

.2478 

SCT 

912.2 

SCR 

453,1 

SC3 

37.1 

ST 

382.6 

SR 

420.2 

RCE  -.8842 

RRA 

.3360 

RC3 

-.0253 

FAU 

.01392 

RRT 

.0185 

RRF 

-.0210  RTF 

-.6797 

CRT 

.6921 

CRS 

.7965 

FOE  .3675 

FRA 

.6873 

FC3 

-.0817 

8SP 

2541 

SC6 

1018.5 

R23 

-.0044 

R13 

-.6797 

LSA 

631  .2 

MSA 

237.2 

6CE  1 .0836 

6RA  1 

.6764 

8C3 

.1257 

FSP 

-82 

SCI 

912.2 

SC2 

453.0 

tha 

.70 

Eli 

523.3 

EL2 

221  .8 

LAUNCH  DATE  DEC  24  1968 


Flight  time  76.oo 


SS  365.2 
CST  .9862 
5SA  14.! 
AlF  40,86 


ARRIVAL  CATE  MAR  10  1969 


heliocentric  conk 

RL  147.14  LAL  .00  LOL  92-26  VL  20.750 

RP  107.52  LAP  3.27  LOP  150.60  VP  33.095 

RC  58.412  Gl  6.68  GP  J .49  7AL  63.08 

planetocentrk  conic 


DISTANCE  159.668 

CAL  J4.37  A7L  86.16  HCA  58.40  SHA  96.63  ECC  .56384  INC  3.8354  VI  30.279 

CAP  -33.78  ATP  87.99  TAL  168.26  TAP  226.66  RCA  42. J5  APO  151.12  V2  35.246 

TAP  22,78  ETS  183.97  7A£  146.99  ETE  194.07  7AC  87.66  ETC  166.23  ClP  22.73 


C3  133.740 

VHL  1 1 . 565 

OLA  17.49 

RAL  24 .85 

RAO  657D.4 

VEL  15.971 

PTH  2.82 

VHP  20.044 

OPA  -4.36 

RAP  354.65 

ECC  3.2010 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  L04C 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

4 27  21 

3241 .20 

'25.50 

113.62 

286.76 

77.26 

5 21  22 

2641  .2 

'27.01 

105.27 

90.00 

21  10  53 

4730.31 

16.26 

202.47 

273.41 

66.50 

22  29  43 

4130.3 

12.95 

195.37 

100.00 

5 58  51 

2946.11 

-27.40 

92.38 

^7.24 

77.55 

6 47  57 

2546.1 

'28.84 

83.88 

iOO.OO 

22  22  4 

4500.64 

18.04 

184.77 

272.59 

65.75 

23  37  4 

3900.6 

14.61 

177.65 

no. 00 

7 29  25 

2662.73 

-32.33 

72.08 

288.46 

78.25 

8 13  48 

2062.7 

-33.61 

63.08 

110.00 

23  7 59 

4356.78 

22.60 

171 .56 

270.29 

63.65 

24  20  36 

3756.8 

18.88 

I6A .40 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TOE 

-.6276 

TRA- 

1.6434 

TC3 

',1285 

8AU 

.2351 

SCT 

955.9 

SCR  456.1 

5C3 

40.3 

ST 

402.9 

SR 

423.7 

SS 

379.9 

ROE 

-.8495 

RRA 

.3147  RC3 

- .0279 

FAU 

.01420 

RRT 

.0240 

RRT  -.0262  RTF 

-.6975 

CRT 

.6930 

CRS 

.7982 

CST 

.9860 

FOE 

.3820 

FRA 

.7110 

FC3 

-.0920 

0SP 

2667 

see 

1059.1 

R23  -.0045 

R13 

-.6976 

LSA 

653.7 

MSA 

242.4 

SSA 

U,3 

60E 

1 .0562 

BRA 

1.6733 

6C3 

.1315 

FSP 

-90 

SCI 

956.0 

SC2  455.9 

THA 

.85 

Eli 

538.1 

El2 

228.7 

AlF 

4 7.08 

724 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69' 


LAUNCH  DATE  DEC  Z*  1966 


Flight  time  7$. 00 


ARRIVAL  CATE  MAR  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  107.53  LAP  3.31  LOP  153.65 

RC  56.605  GL  7.06  GP  1.55 

PLANE TOCENTRIC  CONIC 
C3  121.376  VHL  11.017  ClA  16.19  RAL 


CISTANCE  165.941 

VL  21.260  gal  13.72  A7L  86.23  MCA  6j .65  5HA  96.22 

VP  33.425  GAP  -32.19  A7P  86.21  TAL  167.60  TAP  229.25 

7Al  62.21  7AP  21.30  ET5  164.49  7AE  146.11  ETE  194.99 


ECC  .53660  INC  3.7654  Vl  50.279 
RCA  45.30  APO  151  .15  V2  55.24  1 
7AC  69.35  ETC  166.30  ClP  2l  .25 


LNCH  A7MTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 23 

7 

3249.26 

-25 . 36 

114.16 

90.00 

21  20 

52 

4664,52 

15.00 

199.70 

100.00 

5 55 

17 

2952.07 

-27.31 

92.60 

100.00 

22  31 

23 

4456.97 

16.60 

102.12 

110.00 

7 27 

10 

2664 . 59 

-32.31 

72.22 

no.oo 

23  15 

59 

4317.21 

21  .36 

169.13 

differential  CORRECTIONS 


TC3 

-.1327 

0AU 

.2210 

RC3 

-.0306 

FAU 

.01454 

FC3 

-.1037 

esp 

2643 

0C3 

.1362 

FSP 

-99 

LAUNCH  DATE  DEC  24  1966 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  107.55  LAP  3.35  LOP  157.10 

RC  54 .664  GL  7.49  OP  1 .61 

PLANE TOCENTRIC  CONIC 


25.57  RAC  6570-3  VEL  15.579  PTH 
INJ  RT  ASC 
266.30 
272.95 
266.79 
272.10 
266.04 
269.71 

MID-COURSE  EXECUTION  ACCURACY 
SOT  999.7  SCR  456.3  SC3  43.6 

RRT  .0295  RRF  -.0316  RTF  -.7149 

see  1099.6  R23  --0D51  R13  -.7150 

SCI  999.6  SC2  458.1  THA  .96 


flight  time  60.00 

DISTANCE  172.262 

VL  21.774  GAL  13.10  A7L  66.30  MCA  64.69  SMA  99.60 

VP  33.736  GAP  -30.66  A7P  66.43  TAl  166.97  TAP  231 .66 

7AL  61.41  7AP  19.64  ETS  165.09  7AE  U9.37  ETE  196.01 


2.77  VHP  19.213  CPA  -3.60  RAP  356.24  ECC  2.9976 


INJ  A7MTH 

INJ 

1 time 

PO  CST  TIM 

INJ  2 LAT 

iNJ  2 LONG 

77.01 

5 

17  16 

2649.3 

-26.92 

105.65 

65.70 

22 

36  57 

4064 . 5 

11  .59 

192.66 

77.35 

6 

44  29 

2352.1 

-26.76 

64.31 

64.90 

23 

45  40 

3657.0 

13.26 

175.10 

76.17 

6 

11  34 

2064  .6 

-33.60 

63.23 

62.67 

24 

27  57 

3717.2 

17.55 

162.10 

0R6IT  determination  ACCURACY 


VHL  10.496 

OLA  10.67 

RAL  26.23 

RAO  6570.1 

VEL  15.217 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

4 16  33 

3256.76 

-25.27 

114.69 

265.70 

21  30  41 

4637.95 

13.66 

196.93 

272.44 

5 51  25 

2957.31 

-27.23 

93.17 

266.21 

22  40  30 

4412.63 

15.50 

179.47 

271.55 

7 24  40 

2665.56 

-32.29 

72.29 

267.49 

23  23  45 

4277.13 

20.11 

166.72 

269.07 

ST 

423.3 

SR 

426.6 

SS 

397.1 

CRT 

.6936 

CRS 

.6002 

CST 

.9656 

L5A 

676.5 

MSA 

247.0 

S5A 

14.5 

Eli 

553.1 

El2 

235.1 

AlF 

45.32 

ARRIVAL 

DATE 

MAR 

14  1969 

ECC 

.51463 

INC 

3.6996 

Vl 

30.279 

RCA 

46.44 

APO 

151 .16 

V2 

35.235 

7AC 

91  .05 

ETC 

166.35 

CLP 

19.77 

CPA 

-2.62 

RAP 

357.63 

ECC 

2.6137 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

90.00 
90.00 
100.00 
100.00 
110.00 
no.oo 

differential  corrections 
TOE  -.6275  TRA-1.6365  TC3  -.1360 
ROE  -.7610  RRA  .2732  RC3  -.0335 
FOE  .4125  FRA  .7593  FC3  -.1171 
BOE  1.0016  6RA  1.6611  6C3  .1401 

LAUNCH  DATE  DEC  24  1966 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  lOL  92.26 
RP  107.57  LAP  3.36  LOP  160.35 
RC  53.197  GL  7.91  GP  I .66 
PLANE TOCENTRIC  CONIC 


0AU  .2064 
FAU  .01491 
BSP  3029 

Fsp  -no 


76.77  5 12  50 

64.96  22  47  59 

77.17  6 40  42 

64.11  23  54  3 

78.13  6 9 5 

61  .76  24  35  2 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  J045.0  SCR  459.9  SC3  47.6 
RRT  .0357  RRF  -.0361  RTF  -.7316 
see  1141.7  R23  -.0057  R13  -.7317 
SCI  1045. 1 SC2  459.5  THA  1.12 


flight  TIME  62.00 


2656.6 

4036.0 
2357.3 

3612.6 

2065.6 

3677.1 


-26.64 
10.19 
-26.73 
11  .69 
-33.59 
16.16 


106.36 
169.96 
64  .69 
172.53 
63.30 
159.60 


ORBIT  DETERMINATION  ACCURACY 


DISTANCE  176.665 

VL  22.236  GAL  12.50  A7L  86.36  HCA  66 . 1 5 SMA  101 .34 

VP  34.030  GAP  -29.24  A7P  66.64  TAL  166.37  TAP  234.50 

7AL  60.66  7AP  16.39  ETS  165.78  7AE  150.77  ETE  197.15 


C3  100.102 

VHL  10.005 

CLA  19.54 

RAL  26.62 

RAO  6569. < 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

4 13  39 

3263.71 

-25.16 

115.17 

90.00 

21  40  20 

4590.61 

12.29 

194.13 

100.00 

5 47  15 

2961 .90 

-27.16 

93.50 

100.00 

22  49  26 

4367.66 

14.14 

176.61 

no.oo 

7 21  54 

2665.76 

-32.29 

72.31 

no.oo 

23  31  16 

4236.57 

16.79 

164.32 

INJ  RT  ASC 
264.96 
271.67 
265,51 
270.94 
266.61 
266.36 


PTH  2.69  VHP  17.637 
INJ  A7MTH  INJ  TIME 


76.55 

64.29 

77.01 

63.39 

78.12 

60.90 


5 6 3 

22  56  51 

6 36  37 

24  2 13 

6 6 
24  41 


20 

52 


DIFFERENTIAL  CORRECTIONS 


LAUNCH  DATE  DEC  24  1966 


HELIOCENTRIC  CONIC 


TC3 

-.1364 

BAU 

.1916 

RC3 

- .0366 

FAU  .01532 

FC3 

-.1325 

BSP 

3220 

ec3 

.1432 

FSP 

-121 

RL 

147.14 

LAL 

.00 

LOL 

RP 

107.59 

LAP 

3.39 

LOP 

RC 

51 .611 

OL 

6.34 

CP 

planetocentric  conic 

C3 

90.964 

VHL 

9.556 

OLA 

92.26  VL  22.666  CAL 
63.60  VP  34,305  CAP 
1.76  7AL  60.01  7AP 


SCT  1092.0  SCR  460.7  SC3  51.7 
RRT  .0427  RRF  -.0452  RTF  -.7476 
see  1165.1  R23  -.0064  R13  -.7477 
SCI  1092.2  SC2  460.1  THA  1.25 

flight  time  64.00 

DISTANCE  165.144 

11.91  A7L  66.42  MCA  7j.37  SHA  1 
-27.66  ATP  66.66  TAL  165-60  TAP  2 


RAL  27.36  RAO  6569.6  VEL  14.571  PTH 


90.00  4 6 2 

90.00  21  49  i 

100.00  5 42  * 

100.00  22  56 

110.00  7 16  ! 

110.00  23  36  : 

differential  CORRECTIONS 


L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

3270.25 

-25.05 

115.63 

264.14 

76.35 

4542.51 

10.66 

191.33 

27J .25 

63.69 

2965.91 

-27,10 

93.76 

264.69 

76.67 

4322.06 

12.74 

174.16 

270.29 

62.73 

2665.16 

-32.30 

72.26 

266.01 

76.15 

4195.56 

17.41 

161.93 

267.65 

60.11 

2.64  VHP  16.690 
INJ  time 

5 2 54 

23  5 34 

6 32  13 

24  JO  11 
6 3 19 

24  46  27 


TOE 

-.6319 

TRA-I .6314 

TC3 

-.1406 

BAU 

.1779 

ROE 

-.7144 

RRA 

.2335 

RC3 

-.0397 

FAU 

.01576 

FOE 

.4470 

FRA 

.6104 

FC3 

-.1500 

BSP 

3352 

BOE 

.9536 

BRA  1.6460 

BC3 

.1463 

FSP 

-133 

SCT  1143.1  SCR  460.7  SC3  56.2 
W?T  .0517  RRF  -.0536  RTF  -.7623 
see  1232.4  R23  -.0066  R13  -.7624 
SCI  1143.4  SC2  460r0  THA  1.42 


ST 

444.7 

SR  426.9 

SS 

414.9 

CRT 

.6953 

CRS  .6024 

CST 

.9656 

LSA 

700.4 

MSA  25J.I 

S5A 

14.7 

ELI 

566.9 

El2  241.0 

alf 

43.51 

ARRIVAL  CATE 

MAR 

16  1969 

ECC 

.49136 

INC  3.6373 

Vl 

30.279 

RCA 

51  .55 

APO  151 .14 

V2 

35.229 

7AC 

92.76 

ETC  166.39 

CLP 

18.31 

DPA 

-2,03 

RAP  359.43 

ECC 

2.6474 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2663.7 

-26.76 

106.67 

3990.6 

6.74 

167.26 

2361  .9 

-26.66 

65.02 

3767.7 

10.46 

169.96 

2065.6 

-33.59 

63.32 

3636.6 

14.77 

157.51 

ORBIT  DETERMINATION  ACCURACY 

ST 

467.1 

SR  430.5 

SS 

433.4 

CRT 

.6973 

CRS  .6050 

CST 

.9654 

LSA 

725.5 

MSA  254.5 

SSA 

14.6 

Eli 

565.6 

El2  246.1 

alf 

41  .65 

arrival  date 

MAR 

16  1969 

ECC 

.46901 

INC  3.5777 

Vl 

30.279 

RCA 

54.62 

APO  151.11 

V2 

35.222 

2AC 

94.47 

ETC  166.41 

CLP 

16.66 

DPA 

-1  .23 

RAP  1 .03 

ECC 

?.4970 

PO 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2670.2 

'26.66 

107.34 

3942.5 

7,24 

164.53 

2365.9 

'26.64 

65.31 

3722.1 

6.96 

167.36 

2065.2 

-33.59 

63.27 

3595.6 

13.31 

155.23 

ORBIT  DETERMINATION  ACCURACY 

ST 

492.3 

SR  451.5 

SS 

453.1 

CRT  .7010 

CRS  .6060 

CST 

.9855 

LSA  753.3 

MSA  257.1 

SSA 

15.0 

Eli 

604.6 

EL2  250.5 

alf 

39.66 

725 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCH  CATE  DEC  2A  1968 


rilOMT  TIME  86.00 


ARRIVAL  CATE  HAR  20  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOt  92.26 

RP  107.61  LAP  3.39  LOP  166.84 

RC  50.116  Cl  8.78  CP  1.84 

planetocentric  conic 

C3  82.697  VHL  9.094  OLA  20.83 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

differential  corrections 


4 2 46  3276.46 

2)  59  14  4493.66 

5 37  59  2969.43 

23  6 42  42T5.92 

7 15  39  2663.90 

23  45  32  4154.22 


VL  23.068 
VP  34.565 
7Al  59.42 

RAL  27.83 

INJ  LAT 
-24.95 
9,37 
-27.04 
II  .28 
-32,32 
16.00 


DISTANCE  191.654 

CAL  11.35  A7L  86.48  MCA  74,61  SMA  104.35  ECC  .44759  INC  3.5203  VI  30.279 

CAP  -26.53  A2P  89.07  TAL  165.27  TAP  239.88  RCA  57.64  APO  151.06  V2  35.215 

7AP  15.52  ETS  187.56  7AE  154.02  ETE  199.96  7AC  96.19  ETC  166.40  CLP  15.41 


RAO  6569.6  VEL  14.284  PTH  2.60 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH 


116.05 

188.51 
94.03 

171.51 
72.17 

159.57 


283.19 

270.58 
283.75 

269.58 
285.09 
266.86 


76.16 

63.16 
76.76 
62.13 
78.20 
59.38 


VHP  16.169 
INJ  TIME 
4 57  23 
14  7 

27  28 
17  58 
0 2 
54  46 


OPA 


-.42  RAP  2.63  ECC  2.3610 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


23 
6 

24 
8 

24 


2676.5 

3893.7 

2369.4 

5675.9 

2065.9 
3554.2 


-26.61 

5.69 

-28.60 

7.47 

-33.60 

11.81 


107.76 
181  .76 
85.57 
164.80 
63.17 
152.96 


MID-COURSE  EXECUTION  ACCORACT 


ORBIT  DETERMINATION  ACCURACT 


TOE 

-.6338 

TRA-1 .6244 

TC3 

-.1408  6AU  .1627 

SGT 

1193.4  SGR 

460.0  SG3 

61.1 

ST 

517.2 

SR 

431  .9 

SS 

473.5 

ROE 

-.6820 

RRA 

.2144 

RC3 

-.0429  FAU  .01626 

RRT 

.0607  RRF  -.0627  RTF 

-.7768 

CRT 

.7046 

CRS 

.8113 

CST 

.9855 

FOE 

.4658 

FRA 

.8369 

FC3 

-.1702  6SP  3551 

SG6 

1279.0  R23  -.0074  Rl3 

-.7769 

LSA 

781  .6 

MSA 

259.0 

SSA 

15,2 

BOC 

.9310 

SRA  1.6385 

BC3 

.1472  FSP  -147 

SGI 

1193.8  SG2 

459.0  THA 

1.57 

ELI 

624.1 

El2 

254.0 

alf 

37.79 

LAUNCH  DATE  DEC  24  1968 


Flight  time  aa.oo 


ARRIVAL  DATE  MAR  22  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  UX  92.26 

RP  107.64  lap  3.39  LOP  170.09 

RC  48.721  GL  9.23  OP  1.93 

planetocentric  conic 


distance  198,209 

VL  23.443  CAL  10.80  A2L  86.54  HCA  77.85  SMA  105.80  ECC  .42711  INC  3.4648  VI  30.279 

VP  34.808  GAP  -25.27  A2P  89.27  TAL  164.77  TAP  242.63  RCA  60.6]  APO  150.99  V2  35.207 

7AL  58.89  7AP  14.10  ETS  188.73  7AC  155.86  £TE  201.73  7AC  97.90  ETC  166.38  CLP  13.97 


C3  75.217 

VHL  8.673 

OLA  21 .46 

RAL  28.23 

RAO  6569. 

5 VEL  14.020 

PTH 

2.56 

WP  15.472 

OPA  .41 

RAP  4.23 

ECC  2.2379 

LNCH  A-^TH 

LNCH  TIME 

L-I  TIME 

INJ  i>f 

INJ  LONG 

> INJ  RT  ASC 

INJ  A2MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 56  45 

3282.47 

-24 .85 

116.47 

282.11 

75.98 

4 51  27 

2682.5 

-26.54 

108.20 

90  .CW 

22  8 29 

4444.09 

?.83 

185.66 

269.86 

62.70 

23  22  33 

3844.1 

4.11 

178.98 

100.00 

5 32  52 

2972.54 

-27,00 

94.25 

282.69 

76.65 

6 22  24 

2372.5 

-28.56 

85.79 

100.00 

23  15  3 

4229.25 

9.78 

168.85 

268.82 

6i.61 

24  25  32 

3629.3 

5.92 

162.20 

110.00 

7 12  8 

2661  .99 

-32.34 

72.03 

284.06 

78,28 

7 56  30 

2062.0 

-33.62 

63.03 

110.00 

23  52 

4112.57 

14.54 

157.22 

266.04 

58.72 

25  0 49 

3512.6 

10.29 

150.69 

DIFFERENTIAL 

CORRECTIONS 

MID- 

COURSE  EXECUTION 

ACCURACT 

ORBIT  DETERMINATION  ACCORACY 

TOE 

-.6363 

TRA- 

'1 .6163 

TC3 

-.1391 

BAU 

.1474 

SGT 

1245.5  SGR 

458.5  SG3 

66.5 

ST 

543.3 

SR 

431  .6 

SS 

494. fl 

ROE 

-.6503 

RRA 

.1958 

RC3 

-.0462 

FAU 

.01682 

RRT 

.0709  RRT 

-.0730  RTF 

-.7906 

CRT 

.7089 

CRS 

.8149 

CST 

.985  5 

FOE 

.4859 

FRA 

.8643 

FC3 

-.1936 

BSP 

3752 

508 

1327.2  R23 

-.0082  R13 

-.7907 

LSA 

811.4 

MSA 

260.2 

SSA 

15.3 

SOE 

.9098  BRA 

1.6281 

BC3 

.1466 

FSP 

-163 

SGI 

1246.0  SG2 

457.2  THA 

1.73 

ELI 

644.8 

EL2 

256.5 

Alf 

35.93 

LAUNCH 

DATE 

DEC 

24  1968 

Flight  time 

90.00 

ARRIVAL 

CATE 

HAR 

24  1969 

HELIOCENTRIC  CONIC 


DISTANCE  204.805 


RL  147.14 

LAL  .00 

LOL  92.26 

VL  23.792 

GAL  10.28 

A7L  86.59 

HCA 

81  .09 

SMA 

107.21 

ECC  .40755 

INC  3.4106 

VI  30.279 

RP  107.66 

LAP  3“.37 

LOP  173.33 

VP  35.035 

GAP  -24.05 

A7P  89.47 

TAL 

164.32 

TAP 

245.41 

RCA  63.52 

APO  150.91 

va  35.198 

RC  47.437  GL  9.69 

Planetocentric  conic 

GP  2.03 

7Al  58.43 

7AP  12.69 

ETS  190.17 

7AE 

157.85 

ETE 

203.84 

7AC  99.61 

ETC  166.33 

CLP  12.53 

C3  68.449 

VHL  8.273 

OLA  22.07 

RAL  28.57 

RAO  6569.3 

VEL  13.777 

PTH 

2.52 

VHP 

14.799 

OPA  1 .24 

RAP  5.82 

ECC  2.1265 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A7MTH 

iNJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 50  19 

3288.38 

-24.76 

116.87 

280.93 

75.60 

4 

45  7 

2688.4 

-26.47 

108.62 

90.00 

22  17  37 

4393.85 

6.25 

182.84 

269.10 

62.33 

23 

30  51 

3793.8 

2.50 

176.17 

100 .00 

5 27  24 

2975.32 

-26.95 

94.44 

281.53 

76.56 

6 

17  0 

2375.5 

-28.53 

85.99 

100.00 

23  25  13 

4182.14 

8.25 

166.20 

268.02 

6J.J7 

24 

32  55 

3582.1 

4.34 

159.59 

110.00 

7 8 21 

2659.50 

-32.38 

7]  . 84 

282.92 

78.39 

7 52  41 

2059.5 

-33.64 

62.83 

110.00 

0 2 41 

4070.73 

13.04 

154.90 

265.16 

58.  >2 

I 

10  32 

34  70.7 

8.74 

148.45 

DIFFERENTIAL 

CORRECTIONS 

MID-COURSE  EXECUTION 

ACCURACV 

ORBIT  determination  ACCURACV 

TOE  -.6393  TRa- 
ROE  -.6193  RRA 
FOE  .5074  FRA 
60E  .8901  BRA 


.6065 

TC3 

-.1355  SAU 

.1319 

SGT  1299.0  SGR  456.3  SC3 

72.4 

ST 

570.7 

SR 

430.8 

SS 

517.3 

.1777 

RC3 

-.0494  FAU 

.01745 

RRT  .0824  RRF  -.0846  RTF 

-.8056 

CRT 

.7141 

CRS 

.8190 

CST 

.9856 

.8927^ 

rcT 

- .2207  BSP 

3956 

see  1 376 .8  J^^TOO^  Rl  3 

-.8037 

LSA 

843.0 

MSA 

260.6 

SSA 

15.4 

.6162 

0C3 

.1442  FSP 

-179 

SGI  1299.6  SG2  454.6  THA 

1.89 

ELI 

666.8 

EL2 

258.1 

ALF 

34 .1? 

LAUNCH  DATE  DEC  24  1968 


FLIGHT  TIME  92.00 


arrival  CATE  MAR  26  1969 


HELIOCENTRIC  CONIC 


DISTANCE  211.435 


RL  147.14 

LAL  .00 

La  92.26 

VL  24.118 

gal  9.77 

A7L  86.64 

HCA  84.33 

SMA  108.58 

ECC  .38891 

INC 

3.3574 

V! 

30.279 

RP  107.69 

LAP  3.34 

LOP  176.57 

VP  35.248 

GAP  -22.88 

ATP  89.67 

TAL  163.90 

TAP  248.23 

RCA  66.35 

APO 

150.81 

V2 

35.169 

RC  46.274 

GL  10.16 

GP  2.14 

7AL  58.03 

7AP  11.29 

ETS  192.00 

7A£  159.97 

ETE  206.43 

7AC  101.32 

ETC 

166.26 

CLP 

11.08 

PLANETOCENTRIC  CONIC 

C3  62.327 

VHL  7.895 

OLA  22.66 

RAL  28.84 

RAO  6569.2 

VEL  13.553 

PTH  2.48 

VHP  14.1 49 

OPA  2.08 

RAP 

7.41 

ECC 

2.0257 

LNCH  A7HJH 

LNCH  TIME 

L-I  time 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIN 

INj 

t 2 LAT 

INJ 

2 LONG 

90.00 

3 43  28 

3294,32 

-24.66 

117.28 

279.65 

75.61 

4 38  22 

2694.3 

- 

■26.39 

109.04 

90.00 

22  26  39 

4342.97 

4.64 

179.97 

268.29 

€2.03 

23  39  2 

3743.0 

.86 

173.53 

100.00 

5 21  37 

2977.85 

-26.91 

94.62 

280.27 

76.47 

6 n 15 

2377.8 

' 

28.51 

86.18 

200.00 

23  31  n 

4134.68 

6.68 

163.55 

267. J 7 

60.80 

24  40  6 

3534.7 

2.74 

156.98 

110.00 

7 4 20 

2656.49 

-32.42 

71.62 

281 .67 

78.51 

7 4B  37 

2056.5 

- 

33.66 

62.60 

110.00 

0 8 53 

4028.80 

11.53 

152.60 

264.24 

57.59 

I 16  2 

3428.8 

7.17 

146.21 

DIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  -.6429 

TRA-1. 5949 

TC3  -.1294 

BAU  .1164 

SGT  1353.8  SGR  453.4  SG3 

78.8 

ST  599.4 

SR 

429.3 

SS 

541  .0 

me  '.5092  RRA  .itOi 

RC3  -.0525 

FAU  .01815 

RRT  , 

.0953  RRF  - 

.0977  RTF 

.8160 

CRT  .7201 

CRS 

.8235 

CST 

.9858 

roe  .5307  FRA  .9222  FC3  -.252) 

BSP  4166 

SGB  1427.7  R23  - 

.0102  R13 

.816? 

LSA  876.6 

MSA 

260.1 

SSA 

15.5 

BOE  .8721 

BRA  1.6029  8C3  .1397 

FSP  -198 

SGI  1354.6  SG2  A51.I  THA 

2.06 

Eli  690.5 

EL2 

258.6 

alf 

32,36 

726 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968  69) 


LAUNCH  CATC  OCC  ^4  I960 


fLlOHT  TIMC  9A.00 


ARRIVAL  CATE  MAff  28  1969 


HELIOCENTRIC  CONIC 
RL  M7.J4  LAL  .00  LOt  9^.^6 

RP  107. 7^  lap  3.30  LOP  179.81 

Rc  45.^44  CL  io.ee  CP  e.ee 

plane TOCCNTRIC  CONIC 
C3  56.709  VHL  7.536  OLA  23.23  RAL 


DISTANCE  218.096 

VL  24.422  CAL  9.28  A7C  86.70  MCA  87.56  SMA  109.91 
VP  35.447  CAP  '21.76  A7P  89.86  TAL  163.53  TAP  251 .09 
7AL  57.71  7AP  9.90  ETS  194.39  7AE  162.19  ETE  209.70 


LNCH  ATMTH 

LNCH  TIME 

L'l  time 

INJ  LAT 

INJ  LONG 

90.00 

3 36  11 

3300.40 

'24.55 

117.69 

90.00 

22  35  35 

4291 .53 

2.99 

177.09 

100.00 

5 15  30 

2980.20 

'26.87 

94.78 

100.00 

23  38  58 

4086.97 

5.09 

160.90 

110.00 

7 0 5 

2653.02 

'32.47 

71.36 

110.00 

0 14  48 

3986.91 

9.99 

150.33 

29.05  RAO  6569.0  VEL  13.347  PTH  2.44  VHP  13.521 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ECC  .37119  INC  3.3040  vi  30.279 
RCA  69.11  APO  150.70  V2  35.179 
7AC  103.01  ETC  166.17  ClP  9.64 

DPA  2.93  RAP  8.99  ECC  1.9346 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


278.26 
267.43 
278.91 

266.27 
280.33 

263.28 


75.43 

61.83 

76.39 

60.50 

78.66 

57.14 


4 31 

23  47 

6 5 

24  47 

7 44 

1 21 


2700.4 

3691.5 
2380.2 

3487.0 

2053.0 
3386.9 


'26.32 
'.80 
'20.48 
1 .12 
'33.69 
5.59 


109.47 
170.46 
86.35 
154.36 
62.33 
144 .00 


OirrCRENTIAL  CORRECTIONS 
TOE  '.6470  TRA- 1.5821 
ROE  -.5601  RRA  .1431 
FOE  .5559  FRA  .9532 
60E  .8558  BRA  1.5886 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 


MIO-COURSE  EXECUTION  ACCURACV 


ORBIT  determination  ACCURACY 


TC3 

-.1209 

BAU 

.1010 

RC3 

-.0554 

FAU  .01892 

FC3 

-.2884 

BSP 

4378 

BC3 

.1330 

FSP 

'219 

SOT  1410.2  SCR 
RRT  ,1100  RRF 
SCB  1480.2  R23 
SCI  1411.2  SC2 


449.8  SC3 
-.1125  RTF 
-.0114  R13 

446.8  THA 


85.9 

-.8276 

-.8278 

2.23 


RL 

147,14  LAL 

.00 

RP 

107.75  LAP 

3.25 

RC 

44.357  CL 

11.10 

PLANETOCENTRIC  ( 

CONIC 

92.26 

183.05 

2.39 


VL  24.705 
VP  35.632 
7AL  57.45 


FlICHT  time  96.00 

DISTANCE  224.783 
CAL  8.81  A7L  86.75  MCA 

CAP  '20.68  ATP  90.05  TAl  .1 

TAP  8.52  ETS  197,61  7AC  1 


C3  51.782  VHL 
LNCH  ATMTH 

90.00 
90.00 

100.00 
100.00 
110.00 

110.00 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6516  TRA'1.5675  TC3 
ROE  -.5319  RRA  .1265  RC3 
FOE  .5830  FRA  .9857  FC3 
BOE  .8411  BRA  1.5726  6C3 


LAUNCH  CATE  DEC  24  I960 


7.196  OLA  23.79  RAL 


29.19  RAO  6568.9  VEL  13.158  PTH  2.40  VHP  12.914 

INJ  ATMTN  INJ  TIME 
75.24  4 23  35 

61.71  2355  6 

76.32  5 50  46 

60.29  24  53  51 

70,83  7 39  45 

56.75  1 26  10 


LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

3 28  28 

3306.74 

-24.44 

110.12 

276.79 

22  44  26 

4239.59 

1.32 

174.19 

266.53 

5 9 3 

2982.43 

-26,84 

94.94 

277.46 

23  46  32 

4039.14 

3.48 

158.26 

265.35 

6 55  36 

2649.11 

'32.52 

71 .06 

278.90 

0 ZO  25 

3945.21 

0.44 

148.09 

262.20 

ST 

629.5 

SR 

427.3 

SS 

566.0 

CRT 

.7270 

CRS 

.8285 

CST 

.9861 

LSA 

912.1 

MSA 

258.9 

SSA 

15.7 

Eli 

715.7 

EL2 

258.1 

alf 

30.60 

ARRIVAL 

date 

MAR 

30  1969 

ECC 

.35436 

INC 

3.2525 

VI 

30.279 

RCA 

71  ,79 

APO 

150.56 

V2 

35.169 

TAC 

104.69 

ETC 

166.04 

CLP 

0.10 

OPA 

3.79 

RAP 

10.55 

ECC 

1 .0522 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2706.7 

3639.6 

2382.4 

3439.1 

2049.1 
3345-2 


'26.23 

'2.40 

-28.45 

-.50 

'33.72 

4.0l’ 


109.91 
167.56 
86.51 
151  .73 
62.03 
14] .01 


ORBIT  DETERMINATION  ACCURACY 


-.1093 

BAU 

.0857 

«T 

1467.8  SCR  445.5  SC3 

93.8 

ST 

660.8 

SR 

424.0 

SS 

592.4 

-.0980 

FAU 

.01978 

RRT 

.1264  RRT  -.1291  RTF 

-.8387 

CRT 

.7346 

CRS 

.0330 

CST 

.9064 

-.3307  BSP 

4591 

SCB 

1533.9  R23  -.0126  R13 

-.8389 

LSA 

949.7 

MSA 

256.0 

SSA 

15.0 

.1238 

FSP 

'241 

SCI 

1469.0  SC2  441.6  THA 

2.42 

ELI 

742.5 

EL2 

256.5 

alf 

29.00 

flight  TIME  98.00 

arrival 

CATE 

APR 

1 1969 

HELIOCENTRIC  CONIC 
RL  U7.14  LAL  -00  LOt  92.26 

RP  107.79  LAP  3.19  LOP  186.28 

RC  43.625  CL  11.57  CP  2.54 

planetocentric  conic 
C3  47.255  VHL  6.874  OlA  24.32  RAL 


DISTANCE  231.492 

VL  24.968  GAL  8.36  ATL  86.80  HCA  94.02  SMA  112.42 
VP  35.805  CAP  '19.64  ATP  90.22  TAL  162.91  TAP  256.94 
TAL  57.26  tap  7.18  ETS  202.13  TA£  166.81  ETE  219.79 


LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 20  19 

3313.43 

'24.33 

118.98 

90.00 

22  53  13 

4187,24 

-.37 

171.27 

100.00 

5 2 19 

2984.57 

'26.80 

95.09 

100.00 

23  53  94 

3991 .34 

1.86 

155.63 

110.00 

6 50  55 

2644.80 

'32.57 

70.74 

no.oo 

0 29  43 

3903.87 

6.89 

145.89 

29.27  RAO  6568.8  VEL  12.985  PTH  2.37  VHP  12.329 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


275.22 
265.59 
275.93 
264.35 
277.38 
261 .24 


75.04 
61  .69 
76.25 
60.16 
79.01 
56.44 


4 

24 

5 

25 
7 


15  32 
3 0 
52  3 
0 25 
54  59 


1 30  47 


ECC 

.33041 

INC 

3.2001 

VI 

30.279 

RCA 

74, 

.37 

APO 

150.46 

V2 

35.150 

TAC 

106, 

.35 

ETC 

165.89 

CLP 

6.72 

OPA 

4 

.66 

RAP 

12.10 

ECC 

1 .7777 

PO 

CST 

TIM 

IN. 

1 2 LAT 

INJ 

2 LONG 

2713 

.4 

■26.15 

110.30 

3587 

.2 

-4.16 

164 .63 

2384 

.6 

'28.43 

06.66 

3391 

.3 

-2.12 

149.11 

2044 

.8 

-33.75 

61  .70 

3303 

.9 

2.43 

139.65 

differential  corrections 

TOE  -.6564  TRA- 1.551 
ROE  -.5048  RRA  .110 
FOE  .6126  FRA  1 .019 
BOE  .8281  BRA  1.555 

LAUNCH  GATE  DEC  24  1968 

heliocentric  conic 

92.26 
.12  LOP  189.52 
2.71 

Planetocentric  conic 
C3  43.164  VHL  6.570  OLA 


TC3 

-.0941 

BAU 

.0706 

RC3 

-.0602 

FAU 

.02073 

FC3 

-.3799 

BSP 

4813 

BC3 

.1118 

FSP 

'267 

RL 

147 

.14 

LAL 

.00 

RP 

107 

.82 

LAP 

3.12 

RC 

43.055 

CL 

12.05 

VL  25.213 
VP  35.965 
TAl  57.13 


SCT  1526.1  SCR  440.6  SC3  102.4 
RRT  .1450  RRP  -.1481  RTF  -.8491 
SCB  1588.4  R23  -.0142  R13  -.8494 
SCI  1527.6  SC2  435.5  THA  2.6l 

FLICHT  TIME  100.00 

DISTANCE  238.217 

CAL  7.93  ATL  86.85  HCA  97.25  SMA  113.60 
GAP  '18.65  ATP  90.40  TAl  162.67  TAP  259.92 
TAP  5.90  ETS  208.84  TAC  169.06  ETE  228.07 


ORBIT  determination  ACCURACY 


ST 

693.2 

SR 

421  .9 

SS 

620.5 

CRT 

.7431 

CRS 

.0396 

CST 

.9067 

LSA 

909.3 

MSA 

254.0 

SSA 

15.9 

ELI 

770.7 

EL2 

253.9 

AlF 

27.50 

ARRIVAL 

CATE 

APR 

3 1969 

ECC  .32333  INC  3.147A  VI  30.279 

RCA  76.87  APO  150.33  V2  35.147 

TAC  107.99  ETC  165.71  ClP  5.24 


24.83  RAL  29.28  RAC  6568.6 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

3 

11 

43 

3320.57 

'24.20 

M9.07 

90.00 

23 

1 

54 

4134.60 

-2.07 

168.33 

100.00 

4 

55 

17 

2986.64 

-26.77 

95,23 

100.00 

0 

4 

56 

3943.76 

.25 

155.02 

110.00 

6 

46 

3 

2640 ,09 

-32.63 

70.38 

110.00 

0 

30 

40 

3863 .08 

5.35 

143.74 

VEL  12.827  PTH  2.34  VHP  11.763  OPA 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


5.53  RAP  13.63  ECC  1 .7JD4 


273.58 

264.61 

274.32 

263.32 
275.79 
260.15 


74.83 
61 .75 

76.18 
60.11 
79.21 

56.19 


4 7 4 

24  10  40 

5 45  4 

1 10  40 
7 30  4 

I 35  3 


differential  CORRECTIONS 
TOE  -.6622  TRA-1..5334  TC3  -.0754  BAU  .0563 

ROE  -.4709  RRA  .0950  RC3  -.0619  FAU  .02179 

FOE  .6451  FRA  1 .0562  FC3  -.4371  BSP  5028 

BOE  .8172  BRA  1.5363  6C3  .0975  FSP  -295 


SCT  1585.7  SCR  435.2  SC3  111.9 
RRT  .1663  RRT  -.1697  RTF  -.8589 
see  1644.3  R23  -.0158  R13  -.8592 
SCI  1587.5  SC2  4^0.6  THA  2.82 


PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2720,6 

-26.05 

110.08 

3534.6 

'5.83 

161 .67 

2306.6 

'28.41 

06.01 

3343.8 

'3.73 

146.49 

2040.1 

-33.78 

61  .34 

3263 . I 

.07 

137.52 

ORBIT  DETERMINATION  ACCURACY 

ST  727.3 

SR  410.6 

SS 

650.4 

CRT  .7526 

CRS  .0460 

CST 

.9072 

LSA  1031.6 

MSA  250.3 

SSA 

16.0 

Eli  800.9 

EL2  250.3 

alf 

26.17 

727 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69^ 


LAUNCH  DATE  DEC  24  J968 


Flight  time  102.00 


ARRIVAL  CATE  APR  5 1969 


heliocentric  conic 


DISTANCE  244. 95S 


RL 

147 

.14 

LAL 

.00 

lol 

92 

.26 

VL 

25, 

.440 

gal 

7.52 

A/L 

56 

.91 

HCA 

100 

.45 

SMA 

114, 

.73 

ECC 

.30909 

INC 

3.0939 

V] 

30.279 

RP 

107 

.56 

LAP 

3.04 

LOP 

192 

.75 

VP 

36. 

.114 

CAP 

-17,65 

A/P 

90, 

.56 

tal 

162 

.45 

TAP 

262. 

.96 

RCA 

79.27 

APO 

150, 

.19 

V2 

35.135 

RC 

42.657 

CL 

12.51 

GP 

2, 

.59 

7AL 

57.07 

ZAP 

4.73 

ETS 

219 

.29 

/A£ 

171, 

.06 

ETE 

240. 

.33 

/AC 

109.60 

ETC 

165. 

.49 

CLP 

3.75 

PLANE tocentrzc  conic 


C3  39.465 

VHL  6.252 

ClA  25.32 

RAL  29.23 

RAD  6566.5 

VEL  12.652 

PTH  2.30 

VHP  11.217 

OPA  6.41 

RAP  15.14 

ECC  1 .6495 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

90.00 

3 2 42 

3325.21 

-24.06 

119.55 

271 .57 

74.61 

3 55  10 

2725.2 

-25.94 

111.42 

90.00 

23  10  30 

4051 .79 

-3.77 

165.35 

263.60 

61  .91 

24  15  32 

3451  .5 

-7.50 

155.65 

100.00 

4 45  2 

2955.61 

-26.74 

95.37 

272.65 

76.11 

5 37  51 

2355.6 

-25 . 38 

56.95 

100.00 

0 11  47 

3596.62 

-1.35 

250.44 

262.25 

€0.14 

1 16  43 

3296.6 

-5.31 

143.59 

110.00 

6 41  4 

2634.96 

-32.70 

70.00 

274,13 

79.43 

7 24  59 

2035.0 

-33.81 

60.94 

IIO.OO 

0 35  14 

3523.04 

3.53 

141.64 

259.03 

56.01 

I 35  57 

3223.0 

-.66 

135.43 

DIFFERENTIAL  CORRECTIONS 


MID-COURSE  execution  ACCURACY 


ORBIT  DETERMINATION  ACCLWACt 


TOE  -.6652  TRA-J.5145 

TC3 

-.0523  BAU 

.0431 

SCT  1646.3  SCR  429.3  SC3 

122.4 

ST 

762.6 

SR 

414.9 

SS 

652.0 

ROE  -.4542  RRA  .0795 

RC3 

-.0625 

FAU 

.02295 

RRT  .1903  RRF  -.1942  RTF  - 

.5651 

CRT 

.7625 

CRS 

.5527 

CST 

,9577 

FOE  .6504  FRA  1 .0949 

FC3 

-.5040 

BSP 

5247 

see  1701.4  R23  -.0177  R13  - 

.5655 

LSA 

1076.2 

MSA 

245.9 

SSA 

16.0 

BOE  .5050  BRA  1.5166 

BC3 

.0517 

FSP 

-326 

SCI  1645.5  SC2  420.9  THA 

3.04 

Eli 

532.7 

EL2 

245.7 

alf 

24.55 

LAUNCH  DATE  DEC  24  1965 

FLIGHT  TIME  104.00 

ARRIVAL 

DATE 

APR 

7 1969 

HELIOCENTRIC  CONIC 

distance  251.703 

RL  147.14  LAL  .00 

LOL 

92.26 

VL 

25.651 

CAL 

7,12  A/L  56.96  HCA  103.70 

SMA 

115,81 

ECC 

.29566 

INC 

3,0393 

VI 

30.279 

RP  107.59  LAP  2.95 

LOP 

195.97  vP 

56.251 

CAP 

-16.76  A/P  90.T2  TAL  162.33 

TaP  266.03 

RCA 

'81  .57 

APO 

150.05 

V2 

35.123 

RC  42.436  CL  12.95 

CP 

3.10 

/al 

57.07 

ZAP 

3.52  ETS  235.97  /A£  172.53 

ETE  1 

255.37 

ZAC 

111  .15 

ETC 

165.23 

CLP 

2.23 

PLANETOCENTRIC  CONIC 

C3  36.130  VHL  6.011 

OLA 

25.77 

RAL 

29.12  RAO  6565.4  VEL  12.550  PTH  2.27 

VHP 

10.691 

OPA 

7.30 

RAP 

16.62 

ECC 

1 .5946 

LNCH  A/MTH  LNCH  TIIC 

L-I 

TIME 

INJ  LAT 

INJ 

LONG  INJ  RT  ASC  INJ  A/MTH 

INJ 

TIME 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

90. DO 
90.00 
100.00 
100.00 
no. 00 
110,00 


3336.35 

4025.99 

2990.37 

3550.20 

2629.34 

3754.00 


2 53  15 
23  19  0 
4 40  37 
0 15  15 
6 36  1 

0 39  24 
DIFFERENTIAL  CORRECTIONS 
TOE  -.6742  TRA-1.4934  TC3  -.0243 

ROE  -.4307  RRA  .065]  RC3  -.0627 

FOE  .7190  FRA  1.1361  FC3  -.5521 

B0€  .5000  BRA  1 .4945  BC3  .0672 


LAUNCH  CATE  DEC  24  1965 


-23.91 

-5.46 

-26.71 

-2.92 

-32.77 

2.34 

6AU  .0325 
FAU  .02429 
BSP  5466 
FSP  -361 


120.13 

162.42 

95.49 

147.59 
69.57 

139.60 


270.10 

262.54 

270.92 

261.14 

272.42 

257.57 


74.37 

62.17 

76.05 

60.24 

79.65 

55.59 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1706.6  SCR  423.0  SC3  134.0 
RRJ  .2176  RRF  -.2221  RTF  -.5765 
see  1755.3  R23  -.0200  R13  -.5772 
SCI  1709.3  SC2  412.3  TMA  3.25 

flight  time  106.00 


3 45  54 
24  26  9 

5 30  27 
1 22  25 
7 19  50 
1 42  25 


2736.4 

3429.0 

2390.4 

3250.2 

2029.3 

3154.0 


-25.55 
-9.14 
-25 . 36 
-6.56 
-33.55 
-2.15 


111 .99 
155.67 
57,05 
141 .31 
€0.50 
133.39 


ORBIT  DETERMINATION  ACCURACY 


ST 

795.7 

SR 

411 .1 

SS 

715.6 

CRT 

.7737 

CRS 

.5595 

CST 

.9552 

LSA 

1122.5 

MSA 

240.5 

SSA 

16.1 

ELI 

566.5 

El2 

240.3 

alf 

23.65 

ARRIVAL 

CATE 

APR 

9 1969 

HELIOCENTRIC  CONK 


DISTANCE  255.457 


RL 

147 

.14 

LAL 

.00 

LOL 

92 

.26 

VL 

25. 

847 

CAL 

6, 

,74 

A/L 

57, 

.02 

HCA 

106.92 

SMA 

116, 

.54 

ECC 

.25304 

INC 

2.9533 

VI 

30.279 

RP 

107 

.93 

LAP 

2 

.55 

LOP 

199 

.20 

VP 

36. 

375 

GAP 

-15. 

.56 

A/P 

90, 

.57 

tal 

162.23 

TAP 

269, 

.15 

RCA 

53, 

,77 

APO 

149.91 

V2 

35.111 

RC 

42.: 

394 

gl 

13 

.42 

CP 

3 

.33 

zal 

57 

.13 

ZAP 

3. 

.40 

ETS 

260 

.11 

ZAE 

173.07 

ETE 

251 , 

.73 

/AC 

112. 

.72 

ETC 

164 .94 

CLP 

.69 

planetocentric  ccni^ 

C3  33.117  VHL  5.795  ClA  26.19  RAL 


25.95  RAb'65W.3  VEL  12.429  PTH  2.25  VHP  ]'0.183  OPA  8.20  RAP  15.07  ECC  1.5450 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 43  54 

3344.93 

-23.76 

120.71 

265.25 

t4,12 

3 39  19 

2744.9 

-25.71 

112.59 

90.00 

23  27  21 

3976.44 

-T.12 

159.45 

261.45 

62.52 

24  33  35 

3376.4 

-10.74 

152.65 

100.00 

4 33  7 

2991 .75 

-26.69 

95.59 

269.14 

76.01 

5 22  59 

2391 .5 

-25,35 

57.15 

100.00 

0 24  25 

3504.53 

-4,45 

145.39 

259.99 

60.41 

1 27  50 

5204,5 

-5.36 

1 35 . 78 

110.00 

6 30  56 

2623 . 1 5 

-32.54 

69.11 

270.65 

79.94 

7 14  39 

2023.2 

-33.55 

60.02 

110.00 

0 43  6 

3746.22 

.90 

137,62 

256.67 

- 55.53 

1 45  32 

3146,2 

-3.59 

131  .42 

CIFFERENTIAL  CORRECTIONS 


MID-COURSE  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

-.6517 

TRA« 

■J  .47?! 

TC3 

.0053 

BAU 

.0274 

SCT 

1765.5 

SCR  416.7 

SC3 

146.9 

ST 

537.1 

SR 

407.2 

SS 

751  .5 

RCE 

-.4056 

RRA 

.0507 

RC3 

-.0613 

FAU 

.02576 

RRT 

.2491 

RRF  -.2541 

RTF 

-.5549 

CRT 

.7555 

CRS 

.8675 

CST 

.9559 

FCE 

.7615 

FRA 

1 .1507 

FC3 

-.6734 

BSP 

5661 

see 

1817.2 

R23  -.0223  R13 

-.5553 

LSA 

1172.9 

MSA 

235.0 

SSA 

16.2 

BCE 

.794  7 

BRA 

1 .4730 

BC3 

.0619 

FSP 

'399 

SCI 

1772.0 

SC2  402.5 

TMA 

3.54 

ELI 

901.0 

El2 

234.0 

Alf 

22.52 

LAUNCH  CATE  DEC  24  1965 


flight  time  105.00 


ARRIVAL  CATE  APR  11  1969 


heliocentric  CONIC 


RL 

147.14 

LAL 

.00 

LOL 

92.26 

VL 

26.029 

CAL 

6.35 

RP 

107.97 

LAP 

2.75 

LOP  202.42 

VP 

36.496 

CAP 

-15.00 

RC 

42.534 

GL 

13.55 

CP 

3.59 

zal 

57.25 

ZAP 

3.70 

PLANETOCENTRIC  CONIC 

C3 

30.397 

VHL 

5.513 

OLA 

26.57 

RAL 

25.72  RAO 

6565.2 

DISTANCE  265.213 

A2L  57.07  HCA  110.14  SMA  IJ7.52  ECC  .27115  INC  2.9253  VI  30.279 

A2P  91.01  TAL  162.15  TAP  272.32  RCA  85.57  APO  149.77  V2  35.099 

ETS  255.69  7AE  172.45  ETE  304.71  /AC  114.22  ETC  164.60  ClP  -.55 

VEL  12.319  PTH  2.22  VHP  9.693  OPA  9.11  RAP  19,49  ECC  1.5003 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  A/MTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 33  37 

3353.77 

-23.59 

121.31 

266.41 

73.57 

3 29  30 

2753.5 

-25.55 

113.20 

90.00 

23  35  30 

3924.49 

-5.74 

156.49 

260.32 

62,96 

24  40  54 

3324.5 

-12.30 

149.62 

100.00 

4 25  39 

2992.55 

-26.67 

95.65 

267.33 

75.95 

5 15  32 

2392.6 

-25 . 34 

57.24 

100.00 

0 30  4 

3760.94 

-5.92 

142.96 

255.79 

60.65 

1 32  45 

3160.9 

-9.79 

I 36 . 30 

110.00 

6 25  55 

2616.25 

-32.92 

65.55 

265.54 

50.24 

7 9 31 

2016.3 

-33.92 

59.49 

110.00 

0 46  15 

3710.00 

-.49 

135.74 

255.45 

55.52 

1 45  5 

3110.0 

-4.97 

129.52 

differential  CORRECTIONS 
TOE  -.6563  TRa-1.4476  TC3  .0472  BAU  .0305 

ROE  -.3575  RRA  .0365  RC3  -.0554  FAU  .02740 

FOE  .5076  fra  1.2257  FC3  -.7503  BSP  5595 

80E  .7553  BRA  1.4451  6C3  .0750  FSP  -442 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1527.5  SCR  410.3  SC3  161.3 
RRT  .2535  RRF  -.2904  RTF  -.5926 
see  1573.3  R23  -.0259  R13  -.8931 
SCI  1531.7  SC2  392.6  TMA  3.82 


ORBIT  determination  ACCURACY 
ST  573.7  SR  403.2  SS  789.4 

CRT  .7977  CRS  .5755  CST  .9593 

LSA  1223.3  MSA  229.0  SSA  16.2 

ELI  935.1  EL2  227.2  ALF  21.55 
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JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4.  1968-69  1 


launch  cate  dec  2A  J96fl 


HELIOCENTRIC  CONIC 
RL  147. U LAL  .00  LOL  92.26 

RP  108.01  LAP  2.63  LO#*  205.64 

RC  42.853  OL  14.26  CP  5.89 

PlANETOCENTRIC  CONIC 
C3  27.942  VHL  5.286  OLA  26.91  RAL 

LNCH  A7MTH  LNCH  TIME 


Flight  time  no.oo 
DISTANCE  271.969 

VL  26.197  CAL  6.04  A7L  87.13  HCA  113.36  SMA  118.74 
VP  36.604  CAP  '14.17  A7P  91.14  TAL  162.16  TAP  275.52 
7AL  57.43  7AP  4.61  ETS  304.63  7AE  171.04  ETE  322.14 


28.44  RAO  6568.1  VEL  12.220  PTH  2.20  VHP  9.221 
INJ  RT  ASC  INJ  A7HTH 


arrival  cate  APR  13  1969 


ECC  .26007  INC  2.8650  VI  30.279 
RCA  87.86  APO  149.62  V2  35.086 
7AC  115.66  ETC  164.22  ClP  -2.48 

OPA  10.03  RAP  20.86  ECC  1.4599 


90.00 

90.00 

100.00 

100,00 

110.00 

no.oo 


2 23  35 
23  43  19 
4 18  24 
0 35  6 

6 21  4 

0 48  55 


L'l  TIME 

INJ  LAT 

INJ  LONG 

3362.47 

-23.42 

121.89 

3873,67 

'10.30 

153.57 

2992.32 

'26.68 

95.63 

3719.05 

-7.31 

140.63 

2608.45 

'33.01 

67.99 

3675.69 

'1 .80 

133,95 

264.52 

259.14 
265.49 
257.55 
267.01 

254.15 


73.62 

65.48 

75.99 

60.94 

80.58 

55.86 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3 19  37 

2762.5 

'25.45 

113.80 

24  47  52 

3273.7 

-13.78 

146.62 

5 8 16 

2392.3 

'28.34 

87.22 

1 37  5 

3119.1 

'11.13 

133.92 

7 4 33 

2008.4 

-33.96 

58.88 

1 50  11 

3075.7 

-6.27 

127.71 

differential  corrections 
toe  '.6927  TRA' 

ROE  -.3686  RRA 
FOE  .8584  FRA 
80E  .7847  8RA 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.05  LAP  2.51  LOP  208.85 

RC  43,347  CL  14.64  CP  4,22 

PLA^CTOCENTRIC  CCWlC 
C3  25.728  VHL  5.072 

LNCH  A7MTH  LNCH  TIME 
2 13  44 


TC3 

.0909 

BAU 

.0394 

RC3 

'.0535 

FAU 

.02922 

FC3 

'.9052 

BSP 

6105 

BC3 

.1055 

FSP 

'489 

SCT  1888.2  SGR  404.4  SC3  177.2 
RRT  .3241  Rfif  -.3319  RTF  -.8997 
see  1931.1  R23  -.0295  R13  '.9003 
SCI  1895.0  SC2  381.6  THA  4.14 

flight  time  112.00 


DISTANCE  278.722 

VL  26.353  CAL  5.72  ATU  87.20  HCA  116.57  SHA  119.62 
VP  36.703  CAP  '13.37  A2P  91.25  TAL  162.19  TAP  278.77 
7AL  57.65  ZAP  5.90  CTS  316,53  ZAE  169.16  ETE  334.05 


RAL  28.11  RAO  6568.0 


90.00 

90.00 

100.00 

100.00 

no.oo 

no.oo 


23  50  34 


4 11  33 
0 39  22 
6 16  31 
0 50  54 
differential  CORRECTIONS 
TOE  -.6978  TRA'1.3968  TC3  .1415 

ROE  -.3509  RRA  .0083  RC3  -.0461 

FOE  .9137  FRA  1 .3380  FC3-1 .0522 

BOE  .7811  BRA  1.3969  6C3  .1488 

LAUNCH  DATE  OEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.09  LAP  2.37  LOP  212-07 

RC  44.011  CL  14.97  CP  4.61 

PLANETOCENTRIC  CONIC 
C3  23.730  VHL  4.871 

LNCH  A7MTH  LNCH  TIME 


L-I  time 

INJ  UAT 

INJ  LONG 

INJ  RT  ASC 

3370,34 

'23.^7 

122.42 

262.61 

3824 .81 

'11.77 

150.73 

257.92 

2990.53 

'26.71 

95.50 

263.64 

3679.85 

-8.60 

138.43 

256.26 

2599.50 

-33.11 

67,31 

265.14 

3643.64 

-3.02 

132.27 

252.84 

VEl  12.129  PTH  2.17 
INJ  AZMTH 
73.40 
64 .06 
76.05 
61 .26 
80.97 
55.93 


VHP  8.767 
INJ  time 
3 9 54 

54  19 
1 23 
40  42 
59  50 
51  37 


CR8IT  determination  ACCURACY 

ST 

912.7  SR 

399.6 

SS 

829.8 

CRT 

.8108  CRS 

.8839 

CST 

.9900 

LSA 

1277.4  MSA 

222.3 

SSA 

16.3 

Eli 

971 .9  EL2 

219.7 

alf 

20.65 

ARRIVAL 

DATE 

APR 

15  1969 

ECC 

.24968  INC 

2.8017 

VI 

30.279 

RCA 

69.75  APO 

149,48 

V2 

35.073 

ZAC 

117.05  ETC 

163.78 

CLP 

-4.13 

OPA 

10.97  RAP 

22.17 

ECC 

I .4234 

PO  1 

CST  TIM  INJ 

! 2 LAT 

INJ 

2 LONG 

24 

5 
1 

6 
I 


2770.3 

3224.8 

2390.5 

3079.8 

1999.5 

3043.6 


'25.33 
-15.16 
-28 . 36 
-12.37 
-34.00 
'7,48 


114.35 
143.70 
87.09 
131  .67 
58.19 
126.01 


BAU  .0512 
FAU  .03127 
BSP  6326 
FSP  -543 


SCT  1946.6  SCR  399.2  SC3  195.0 

RRT  .3694  RRT  -.3788  RTF  -.9064 

SCO  1987.1  R23  -.0339  R13  -.9070 

SCI  1952.4  SC2  369.9  THA  4.49 

flight  TIME  114.00 


ORBIT  OETERMINATION  ACCURACY 


ST 

951  .1 

SR 

396.4 

SS 

872.3 

CRT 

.8243 

CRS 

.8926 

CST 

.9906 

LSA 

1332.7 

MSA 

215.2 

SSA 

16.3 

ELI 

1008.4 

EL2 

211  .7 

alf 

19.87 

ARRIVAL 

DATE 

APR 

17  1969 

distance  285.469 

VL  26.496  CAV  5.41  A7L  87.27  HCA  119.78  SMA  120.44 
VP  36.793  CAP  -12.60  A7P  91.36  TAL  162.27  TAP  282.05 
7AL  57.92  7AP  7.42  ETS  323.94  ZAE  167.11  ETE  342.31 


ECC  .23999  INC  2.7348  vi  30.279 
RCA  91.54  APO  149.35  V2  35.060 
ZAC  118.36  ETC  163.29  ClP  -5.82 


DLA  27.44 
L'l  TIME 

3376.15 
3779.23 

2986.47 

3644.15 
2589.09 
3614.29 


90.00  2 4 30 

90.00  0 0 50 

100.00  4 5 23 

100.00  0 42  38 

110.00  6 12  22 

no.oo  0 52  9 

differential  CORRECTIONS 
TOE  -.7022  TRA-1.3696  TC3  .1983 
ROE  -.3348  RRA  -.0060  RC3  -.0357 
FOE  .9742  FRA  1 .4006  FC3-1 .2244 
BOE  .7779  6RA  1.3697  BC3  .2014 

CAUNCH  DATE  OEC  24  1968 


RAL  27.75 
INJ  LAT 
'23.16 
'13.11 
'26,77 
'9.77 
'33.22 
-4.14 

BAU  .0639 
FAU  .03356 
BSP  6533 
FSP  -604 


RAO  6566.0 
INJ  LONG 
122.81 
148.06 
95.22 
136.42 
66.52 
130.73 


VEL  12.046  PTH  2.15  VHP  8.530 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


OPA  11.93  RAP  23.43 
PO  CST  TIM  INJ  2 LAT 


260.71  73.23  3 0 46 

256.64  64.67  1 3 49 

261.80  76.18  4 55  9 

254.92  61 .61  I 43  22 

263.27  81.43  6 55  31 

251.49  56.04  1 52  23 

MIO-COURSC  ttECUTICN  ACCURACY 
SCT  2005.6  SCR  395,4  SC3  214.8 
RRT  .4203  RRT  -.4318  RTF  -.9126 
see  2042.2  R23  -.0392  R13  -.9133 
SCI  2010.7  SC2  357.5  THA  4.90 

flight  time  116,00 


ECC  1 ,3905 
INJ  2 LONG 
114.75 
140.94 
86.80 
1 29 . 60 
57.38 
124.45 


2776.1  -25.24 

3179.2  '16.41 

2386.5  -28.41 

3044.1  '13.48 

1989.1  '34.05 

3014.3  '8.57 

ORBIT  determination  ACCURACY 
ST  989.3  SR  393.8  SS  917.3 

CRT  .8381  CRS  .9016  CST  .9912 

LSA  1389.9  MSA  207.8  SSA  16.2 

ELI  1045.2  El2  203.3  AlF  19.21 

ARRIVAL  date  APR  19  1969 


heliocentric  conic 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.13  LAP  2.23  LOP  215.28 

RC  44.838  CL  15.26  CP  5,05 

PLANETOCENTRIC  CONIC 
C3  21.927  VHL  4.683  OLA  27.61  RAL 


DISTANCE  292.208 

VL  26.629  CAL  5.12  AZU  8T.34  HCA  122.99  SMA  121 .22 

VP  36.876  CAP  -11.85  AZP  91.45  TAL  162.38  TAP  285,37 

ZAL  58.23  ZAP  9.09  ETS  328.73  ZAE  165.06  ETE  348.36 


LNCH  AZMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

90.00 

1 56  34 

3377.85 

'23.12 

90.00 

0 5 37 

3739.08 

'14.27 

100.00 

4 0 13 

2979.23 

'26.89 

JOO.OO 

0 44  39 

3612.94 

-10.77 

no.oo 

6 6 AS 

2576.86 

-33.34 

no.oo 

0 52  34 

3588.07 

-5.14 

DIFFERENTIAL 

CORRECTIONS 

TOE  '.7054  TRA'1.3413  TC3  .2612  BAU  .0768 
ROE  '.3205  RRA  '.0206  RC3  -.0217  FAU  .03613 
FOE  1 .0400  FRA  J .4695  FC3-1 .4265  BSP  6730 
BOE  .7748  BRA  1 .3414  BC3  .2621  PSP  -671 


27.36  RAO  6567.9  VEL  11.971  PTH  2,13  VHP  7,909 
INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
122.92  258.84  73.19  2 52  52 

145.68  255.30  65.28  1 7 56 

94.71  259.97  76.43  4 49  53 

154,65  253.52  61.95  1 44  52 

65.59  261.39  81 .97  6 5l  44 

129.36  250.11  56.16  I 52  22 

MIO-COURSC  ClCECUTICN  ACCURACY 
SCT  2057.9  SCR  393.7  SC3  237.0 
RRT  .4767  RRF  -.4906  RTF  -.9184 
see  2095.2  P23  -.0456  R13  -.9192 
SCI  2066.7  SC2  344.6  THA  5.36 


ECC  .23096  INC  2.6635  VI  30.279 
RCA  93.22  APO  149.21  V2  35.047 
ZAC  119.59  ETC  162.74  CLP  -7.57 

OPA  12.92  RAP  24.62  ECC  1.3609 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2777.9  -25.21  114.87 

3139.1  -17.48  138.48 

2379.2  -28.49  66.28 

3012.9  -14,44  127.78 

1976.9  -34.09  56.42 

2988.1  '9.55  123.04 

ORBIT  DETERMINATION  ACCUf^ACY 
ST  1026.5  SR  392.2  SS  964.4 

CRT  .8524  CRS  .9109  CST  .9919 

LSA  1448.2  MSA  200.1  SSA  16.2 

Eli  1081.5  EL2  194.7  ALF  18.67 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL.  4.  1968-69  » 


LAUNCH  cate  OEC  24  1 96ti 


FLIGHT  TIME  118.00 


arrival  cate  APR  1969 


HELIOCENTRIC  CONIC 

Rl  147.14  LAL  .00  LOL  92. 2€  VL  ^6.75l 

RP  108,17  lap  ?.09  lop  ?18.48  VP  36.952 

RC  45.818  CL  15.49  CP  5.56  7Al  58.57 

PLANETOCENTRIC  conic 


distance  298.936 

CAL  4.85  A7l  87.41  HCA  126.20  SMA  121.94  ECC  .22258  INC  2.5868  VI  30.279 

CAP  '11.13  A7P  91.53  TAL  162.52  TAP  288.72  RCA  94.80  APO  149.08  V2  35.033 

7AP  10.89  ETS  331.92  7AE  163.10  ETE  353.08  7AC  120.73  ETC  162.12  CLP  -9.38 


C3  20.299 

VHL  4.505 

OLA  27.71 

RAl  26.94 

RAO  6567.8 

VEL  11.903 

PTH  2.11 

VHP  7.506 

OPA  13.94 

RAP  25.73 

ECC  1.334] 

LNCH  ATMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90,00 

1 50  54 

3372.46 

-23.23 

122.56 

257.04 

73.34 

2 47  7 

277B.5 

-25.29 

114.50 

90.00 

0 7 58 

3707.41 

-15.16 

143.78 

253.85 

65.79 

1 9 45 

3107.4 

-18.30 

136.52 

100.00 

3 56  27 

2967.75 

-27.07 

93.91 

258.17 

76.81 

4 45  54 

2367.7 

-28 . 62 

85.45 

100.00 

0 45  7 

3587.35 

-11.59 

133.18 

252.07 

62.25 

1 44  54 

2987.4 

-15.21 

126.27 

1 10. DO 

6 5 59 

2562.37 

-33.47 

64.48 

259.51 

82.62 

6 48  41 

1962.4 

-34.13 

55.29 

110.00 

0 52  4 

3565.49 

-5.99 

128.17 

248.70 

56.28 

1 51  30 

2965.5 

-10.38 

121 .83 

DIFFERENTIAL  CORRECTIONS 
TOE  '.7048  TRA'1.3101  TC3  .3344  BAU  .0907 
ROE  -.3079  RRA  - .0358  RC3  -.0029  FAU  .03^5 

FOE  1.1103  FRA  1.5452  FC3-1  .6656  BSP  6^7 

eOE  .7691  BRA  1 .3106  BC3  .3344  FSP  -749 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 

RL  147.14  LAL  .00  LOL  92.26  VL  26.863 

RP  t0e.2l  LAP  1.93  LOP  221 .69  VP  37,021 

RC  46.944  CL  15.64  CP  6.15  7AL  58,93 

PLANETOCENTRIC  CONIC 

C3  18.828  VHL  4.339  OLA  27.72  RAL  26.52 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  1 48  37  3356,59  -23.54 

90.00  0 6 52  3687.63  -15. 7| 

100.00  3 54  27  2950.94  -27.33 

100.00  0 43  43  3568.51  -12,18 

IID.DO  647  2545,13  -33.61 

UO.OO  0 90  32  3547.09  -6,69 

differential  corrections 

TDE  -.7045  TRA-1.2807  TC3  .4078  BAU  .1028 
ROE  -.2974  RRA  -.0521  RC3  .0213  FAU  .04225 

FOE  1.1874  FRA  1.6309  FC3-1 .94?8  BSP  7j 36 

80E  .7647  BRA  1.2817  BC3  .4084  FSP  -834 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2106.1  SCR  394.9  SC3  261.7 
RRT  .5374  RRF  -.5544  RTF  -.9241 
see  2142.8  R23  -.0536  Rl 3 -.9251 
SCI  2117.1  SC2  331.4  THA  5.90 

flight  time  120.00 


ORBIT  DETERMINA 
ST  1059.3  SR 
CRT  .8664  CRS 
LSA  1504.7  MSA 
ELI  1114.1  EL2 


TION  ACCURACY 
391 .9  SS  1012.8 
.9202  CST  .9924 
192.5  S5A  16.1 
186.1  ALF  18.30 


arrival  date  APR  23  1969 


DISTANCE  305.652 

CAL  4.59  A7L  87.50  HCA  129.40  SMA  122.62  ECC  ,21481  INC  2.5037  VI  30-279 
GAP  -10,43  ATP  91.59  TAL  162.70  TAP  292.11  RCA  96.28  APO  J48.96  V2  35.020 
TAP  12,80  ETS  334 .08  TA£  161.27  ETE  357.01  TAC  121.76  ETC  161.43  CLP  -11.25 


RAO  6567.8  VEL  11.841  PTH  2.10  VHP  7,119 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


121.50 

142.59 

92.73 

132.10 

63.15 

127.20 


255.33 

252.30 

256.41 

250.56 

257.65 

247.27 


73.79 

66.13 

77.39 
62.49 

83.39 

56.40 


OPA  15.00  RAP  26.74  ECC  1.5099 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


44  33 

8 20 
43  38 
43  12 
46  32 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2154.0  SCR  40D.8  SC3  289,4 
RRT  .6027  RRF  -.6227  RTF  -.9290 
see  2191.0  R23  -.0632  R13  -.9302 
SCI  2167.8  SC2  317.8  THA  6.54 


1 49  39 


2756.6  -25.54  113.40 

3087.6  -18.80  135.28 

2350.9  -28.79  84.23 

2968.5  -15.77  125.15 

1945.1  -34.16  53.95 

2947.1  -11.06  120.83 

ORBIT  DETERMINATION  ACCURACY 

ST  1092.7  SR  393.4  SS  1064.1 

CRT  .8809  CRS  .9296  CST  .9930 

LSA  1564.2  HSA  184.5  SSA  16.0 

ELI  1147.7  EL2  177.2  ALF  18.0* 


lUNCH  DATE  DEC  24  1968 

Flight  time  122.00 

ARRIVAL  DATE 

APR 

25  1969 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00 

LOL  92.26 

VL  26.966 

distance  312.: 
CAL  4.35  ATL  87.59 

555 

HCA  132.61 

SMA 

123.25 

ECC  .20764 

INC  2.4126 

VI 

30.279 

RP  108.25  LAP  1.78 

LOP  224.89 

VP  37.083 

CAP  -9.76 

ATP  91 .63 

TAL  162.91 

TAP 

295.52 

RCA  97.66 

APO  148.84 

V2 

35.007 

RC  48.205  Gl  15.70 

GP  6.84 

TAl  59.51 

TAP  14.85 

ETS  335.53 

TAE  159.61 

ETE 

.49 

TAC  122.66 

ETC  160.65 

CLP 

-13.21 

PLANETOCENTRIC  CONIC 
C3  17.499  VHL  4,183 

CLA  27.64 

RAL  26.09 

RAO  6567.7 

VEL  11.785 

PTh  2.08 

VHP 

6.748 

OPA  16.12 

RAP  27.64 

ECC 

1 .2880 

LNCH  ATMTH  LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  -ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00  1 50  24 

3328.08 

-24 .07 

119.57 

253.74 

74.61 

2 

45  52 

2728 . 1 

-25.95 

111 .41 

90.00  0 1 42 

3681 .93 

-15.86 

142.24 

250.64 

66.23 

1 

3 4 

3081  .9 

-18.94 

134  .92 

100.00  3 54  35 

2927.78 

-27.66 

91.08 

254.71 

78.19 

4 

43  23 

2327.8 

-29.01 

82.54 

100.00  0 40  13 

3557.46 

-12.53 

131 .46 

248.99 

62.64 

1 

39  31 

2957.5 

-16.10 

124 .49 

110.00  6 3 25 

2524 . 56 

-33.76 

61.56 

255.80 

84.32 

6 

45  30 

1924.6 

-34.18 

52.34 

110.00  0 47  52 

3533.44 

-7.20 

126.47 

245.82 

56.49 

1 

46  45 

2933.4 

-11.56 

120.09 

differential  corrections 
TOE  -.7015  TRA-1.2504  TC3  .4875 

ROE  -.2891  RRA  -.0697  RC3  .0526 

FOE  1.2696  fra  1.7269  FC3-2.2690 

eOE  .7587  BRA  1 .2523  BC3  .4903 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.29  LAP  1.61  LOP  ^8.09 

RC  49.590  CL  15.65  CP  7,65 

PLANETOCENTRIC  CONIC 


BAU  .1147 
FAU  .04586 
BSP  7291 
FSP  -928 


VL  27.060  CAL 
VP  37.139  CAP 
TAl  59.71  TAP 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  2197.1  SCR  412.7  SC3  320.5 
RRT  .6692  RRT  -.6925RTF  -.9535 
see  2235.5  R23  -.0747  R13  -.9350 
SCI  2214.7  SC2  304.3  THA  7.30 

flight  TIME  124.00 

DISTANCE  319.042 
4.13  ATL  87.69  KA  135.81  SMA  1 
-9.11  ATP  91.66  TAL  163.14  TAP  2 
17.03  ETS  336.47  TA£  158.13  £T£ 


ORBIT  determination  ACCURACY 


C3  16.294 

VHL  4 

.037 

OLA  27.44 

RAL  25.69 

RAO  6567.7 

VEL  11.734 

PTH  2.07 

VHP  6.39i 

LNCH  ATMTH 

LNCH 

riME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

90.00 

1 56 

16 

3287.14 

-24.78 

116.79 

252.25 

75.83 

2 51  3 

90.00 

23  48 

43 

3690.06 

-15.64 

142.74 

248.89 

66.09 

24  50  13 

100.00 

3 57 

9 

2897.43 

-28.06 

88.92 

253,06 

79.26 

4 45  27 

100.00 

0 34 

26 

3555.01 

-12.60 

131.32 

247.39 

62.67 

1 33  41 

110.00 

6 4 

8 

2500.03 

-33.91 

59.66 

253.96 

85.43 

6 45  48 

110.00 

0 43 

56 

3525.17 

'7.51 

126.03 

244.36 

56.55 

1 42  41 

ST 

1122.4 

SR 

397.3 

SS 

11 16.8 

CRT 

.8953 

CRS 

.9390 

CST 

.9936 

LSA 

1622.8 

MSA 

176.5 

SSA 

15.9 

Eli 

1178.6 

El2 

168.5 

AlF 

17.96 

ARRIVAL 

DATE 

APR 

27  1969 

ECC 

.20102 

INC 

2.3118 

VI 

30.279 

RCA 

98.94 

APO 

148.73 

V2 

34.994 

TAC 

123.41 

ETC 

159.79 

CLP 

-15.26 

OPA 

17,31 

RAP 

28.41 

ECC 

1 .2682 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

differential  CORRECTIONS 
TOE  -.6951  TRA-1.2193  TC3  .5703  BAU  .1259 

ROE  -.2831  RRA  -.0893  RC3  .0928  FAU  .04988 

FDE  1.3560  FRA  1 .8345  FC3-2.6502  BSP  7437 

BCE  .7505  BRA  1.2226  6C3  .5778  FSP  -1036 


MID-COURSE  EXECUTION  ACCURACY 
SCT  2233.4  SCR  433.0  SC3  355.1 
RRT  .7337  RRT  -.7602  RTF  -.9375 
see  2275.0  R23  -.0890  RI3  -.9393 
SCI  2256.3  SC2  291.2  THA  8.23 


2687.1  -26.48  108.53 

3090.1  -18.74  135.43 

2297.4  -29.26  80.32 

2955.0  -16.17  124.34 

1900.0  -34.17  50.43 

2925.2  '11.86  119.64 

ORBIT  determination  ACCURACY 

ST  1147. 1 SR  404.1  SS  1169. 9 

CRT  .9094  CRS  .9481  CST  .9942 

LSA  1679.1  MSA  168.4  SSA  J5.7 

ELI  1205,7  EL2  159.9  AlF  18.09 


730 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  ( VOL  4.  1968  69  » 


launch  cate  CEC 


HELIOCENTRIC  CONIC 


Flight  time  126.00 


arrival  cate  APR  29  1969 


Rl 

147. 

.14 

lal 

.00 

LOL 

92.26 

VL 

27.146 

gal 

RP 

108. 

.33 

LAP 

I .44 

LOP 

231 .28 

VP 

37.189 

GAP 

RC 

51 .091 

GL 

15.46 

CP 

8.61 

ZAL 

60.10 

ZAP 

distance  329.712 

3.92  A7L  B7,S0  HCA  139.00  SMA  124. ECC  .19495  INC  2,198B  VI  30.279 
-B  4a  A7P  91.66  TAl  163.39  TAP  302.39  PCA  100.15  APO  148.62  v?  34.980 
19.36  ETS  336.99  7AE  156.65  ETE  7.00  7AC  123.99  ETC  158.82  ClP  -17. 4] 


PLAnETOCENTRIC  conic 
C3  15.201  VHL  3.899  CLA  27.10 


RAL 


LNCH  AZHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 

5 40 

5235.52 

-25.59 

113.22 

90.00 

23 

36  23 

3710,25 

-15.08 

143.95 

100.00 

4 

2 22 

2859.30 

-28.52 

86.18 

100.00 

0 

26  18 

3561 .70 

-12.39 

131 .71 

no. 00 

6 

6 31 

2470.81 

-34.05 

57.39 

no. 00 

0 

38  38 

3522.95 

-7.59 

125.92 

25,33  RAC  6567.6  VEL  11.687  PTH  2.06  VHP 
INJ  RT  ASC  INJ  A7MTH 


6.059  CPA  18.61  RAP  29.02  ECC  1.2502 


250.83 

247.11 

251.47 

245.77 

252.18 

242.91 


77.44 

65.75 

80.64 

62.58 

86.77 

56.57 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

2 59  36 

2635.5 

-27.06 

104  .87 

24  58  13 

3110.2 

-18.23 

136.69 

4 50  2 

2259.3 

-29.52 

77.51 

1 25  40 

2961  .7 

-15.97 

124 .74 

6 47  42 

1870.8 

-34.12 

46 .15 

1 37  21 

2923.0 

-11.94 

119.52 

differential  corrections 
TOE 


.6820  TRA'1.1852  TC3  .6625 

ROE  -.2794  RRA  -.1115  RC3  .1448 

FOE  1 .4428  FRA  1.9537  FC3-5.1018 

eOE  .7370  BRA  1.1904  BC3  .6781 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.38  LAP  1.27  LOP  234.47 

RC  52.697  CL  15.09  CP  9.76 


BAU  .1378 
FAU  .05446 
BSP  7620 
FSP  -1160 


VL  27.225  gal 
VP  37.234  GAP 
7AL  60.47  ZAP 


C3  14.207 

VHL  3 . 769 

OLA  26.60 

RAL  25 .02 

RAO  6567.6 

VEL  11.644 

lnch  azmth 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

2 18  9 

3174,87 

-26,42 

108.98 

249.46 

90.00 

23  21  28 

3740.79 

-14.22 

145.78 

245.32 

100.00 

4 10  24 

2812.98 

-28.98 

82.81 

249.92 

lOO.OO 

0 15  50 

3577.91 

-11.88 

132.64 

244.14 

110.00 

6 10  52 

2436.06 

-34.15 

54.68 

250.41 

110.00 

0 31  52 

3527.59 

-7.42 

126.16 

241.47 

SOT  2258.2  SCR  463.9  5C3  593.5 

RRT  .7921  RRF  -.8220  RTF  -.9416 
see  2305.4  R23  -.1058  Rl3  -.9459 
SCI  2288.4  SC2  279.4  THA  9.38 

flight  time  128.00 

01 stance  332.365 

3.73  AZL  87.93  HCA  142.20  SMA  124.88 

-7.87  AZP  91.64  TAL  163.65  TAP  305.85 

21.87  ETS  337.18  ZAC  155.74  ETE  10.39 

PTH  2.04  VHP  5.741 

INJ  AZHTH  INJ  time 
79.42  3 11  4 

65.25  24  23  49 

82.35  4 57  17 

62.37  1 15  28 

88.37  6 51  28 

56.54  1 30  39 


ORBIT  DETERMINATION  ACCURACY 


ST 

1161 .6 

SR 

414.4 

SS 

1220.6 

CRT 

,9225 

CRS 

,9567 

CST 

.994  7 

tSA 

1727.7 

MSA 

160.4 

SSA 

15.5 

ELI 

1223.9  El2 

151  .8 

alf 

18.51 

ARRIVAL 

DATE 

MAY 

1 1969 

ECC 

.18939 

INC 

2.0702 

VI 

30.279 

RCA 

101 .23 

APO 

148.53 

V2 

34.967 

ZAC 

124.35 

ETC 

157.75 

CLP 

-19.67 

OPA 

20.03 

RAP 

29.44 

ECC 

1 .2338 

PO  CST  TIM 

INJ 

' 2 LAT 

INJ 

2 LONG 

2574.9 

- 

27.61 

100.51 

3140.8 

2213.0 

2977.9 

1836.1 
2927.6 


-17.44 

-29.74 

-15.49 

-34.00 

-11.77 


138.59 

74.09 

125.71 

45.44 

119.77 


differential  corrections 
TOE  -.6669  TRA-1.1534  TC3  .7474  BAU  .1475 

ROE  -.2788  RRA  -.1376  RC3  .2106  FAU  .05939 

FOE  1.5319  FRA  2.0914  FC3-3.6191  BSP  7709 

BOE  .7229  BRA  1.1616  6C3  .7765  FSP  -1291 


ORBIT  determination  ACCURACY 


SOT  2278.2  SCR  5 
RRT  .8424  RRF  -.8751  RTF 
see  2334.5  R23  -. 

SCI  2318.8  5C2  2 


SC3 

456.4 

ST 

1172.2 

SR 

429.7 

SS 

1271 .2 

RTF 

-.9447 

CRT 

.9353 

CRS 

.9648 

CST 

.9952 

R13 

-.9477 

LSA 

1775.2 

MSA 

152.0 

SSA 

15.3 

THA 

10.82 

Eli 

1240.2 

El2 

143.7 

alf 

19.19 

LAUNCH  DATE  CEC  24  1968 

heliocentric  conic 

RL  147.14  LAL  .00  LOL  92.26 

RP  108.4?  LAP  1.09  LOP  237.66 

RC  54.398  GL  14.51  GP  11.16 

PLANETOCENTRIC  CONIC 


flight  time  130.00 
DISTANCE  338.999 

VL  27.296  GAL  3.55  AZL  88.08  HCA  J45.39  SMA  125.34 
VP  37.275  GAP  -7.28  AZP  91.58  TAL  163.93  TAP  309.32 
ZAL  60.83  ZAP  24.59  ETS  337.08  ZAE  154.78  ETE  14.08 


ARRIVAL  CATE  M4V  3 1969 


C3  13.300 

VHL  3.647 

ClA  25.89 

RAL  24.80 

RAO  6567.5 

lnch  azmth 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

2 33  29 

3105.89 

-27.19 

104.07 

90.00 

23  4 23 

3780.89 

-13.06 

148.16 

100.00 

4 21  25 

2757.92 

-29.42 

78.78 

100.00 

0 3 4 

3604.09 

-11.05 

134.14 

no. 00 

6 17  30 

2394.72 

-34.18 

51.45 

110.00 

0 23  28 

3540.06 

-6.95 

126.82 

64.65  24  7 24 


differential  CORRECTIONS 
TOE  -.6463  TRA-1.1211  TC3  .8320 
ROE  -.2813  RRA  -.1690  RC3  .2958 
FOE  1.6165  FRA  2.2472  FC3-4.2201 
BCE  .7049  BRA  1,1338  BC3  .8830 

LAUNCH  CATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 
RP  108.45  LAP  .91  LOP  2A0.85 
RC  56.186  GL  13.64  GP  12.86 
PLANETOCENTRIC  CONIC 
C3  12.469  VHL  3.531  OLA  24.93 
lnch  azmth  lnch  time  l-i  time 
90.00  2 51  46  3028.23 

90.00  22  45  16  3830.81 

100.00  4 35  40  2693.27 

100.00  23  44  4 3641.00 

110.00  6 26  51  2345.39 

110.00  0 13  18  3561.64 

differential  CORRECTIONS 
TCE  -.6159  TRA-1 .0857  TC3  .9196 
ROE  -.2865  RRA  -.2073  RC3  .4075 
FOE  1.6843  FRA  2.4188  FC3-4,9188 
BOE  .6793  BRA  1.1053  6C3  1 .0058 


BAU  .1570 
FAU  .06483 
BSP  7785 
FSP  -1438 


VL  27.361  CAL 
VP  37.310  GAP 
ZAL  61.15  ZAP 


INJ  RT  ASC  INJ  azmth  INJ  TIME 
248.11  81.76  32515 

243.58 
248.42 
242.55 
248.68 
240.08 

mio-coursc  execution  ACCURACV 
SCT  2287.6  SCR  573.6  SC3  483.6 
RRT 

see 

SCI 


ECC  .18433  INC  1.9219  VI  30.279 
RCA  102.23  APO  148.44  V?  34.954 
ZAC  124.47  ETC  156.55  ClP  -22.06 

OPA  21.62  RAP  29.63  ECC  1.2199 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


84.43 

62.05 

90.28 

56.45 


5 7 

1 3 8 

6 57  24 
I 22  28 


2505.9 

3180.9 

2157.9 

3004.1 
1794.7 

2940.1 


-28.05 

-16.37 

-29.88 

-14.71 

-33.77 

-11.32 


95.51 
141  .04 
70.00 
127.26 
42.23 
120,45 


ORBIT  determination  ACCURACY 


.8822  R«F  -.9173  RTF  -.9475 

I 2358.4  R23  -.1490  R13  -.9515 

2343.6  SC2  263.6  THA  12,64 


flight  TIME  132.00 
distance  345.613 

3.39  AZL  88.25  HCA  148.58  SMA  125.75 

-6.70  AZP  91.49  TAL  164.20  TAP  312.78 

27.57  ETS  356,70  ZAE  153.92  ETE  18.27 


RAL  24.70 
INJ  LAT 
-27.82 
-11.59 
-29.75 
-9.87 
-34.10 
-6.14 

BAU  .1677 
FAU  .07084 
BSP  7891 
FSP  -1603 


RAO  6567.5 
INJ  LONG 
98.48 
151  .09 
74.00 
136.24 
47.60 
127.97 


VEL  n.570  PTH  2.02  VHP  5.166 
INJ  RT  ASC  INJ  AZHTH  INJ  TIME 


246.78  84.49  3 4?  14 

241.93  63.98  23  49  7 

246.94  86.92  5 20  33 

241.03  61.64  24  44  45 

246.96  92.56  7 5 56 

238.76  56.31  I 12  39 

MIO-COORSE  EXECUTION  ACCURACY 
SCT  2279.1  SCR  660.7  SC3  534.5 
RRT  .9112  RRF  -.9482  RTF  -.9501 
see  2372.9  R23  -.I7i9  R13  -.9556 
SCI  2358.3  SC2  263.1  THA  14.99 


ST  1173.2 

SR 

450.8 

SS 

1317.1 

CRT  .9471 

CRS 

.9720 

CST 

.9958 

LSA  1814.9 

MSA 

143.3 

SSA 

15.1 

ELI  1249.5 

El2 

135.8 

ALF 

20.25 

ARRIVAL 

DATE 

MAY 

5 1969 

ECC  .17972 

INC 

1 .7477 

VI 

30.279 

RCA  103.15 

APO 

148-36 

v2 

34.942 

ZAC  124.28 

ETC 

155.21 

CLP 

-24.59 

OPA  23.44 

RAP 

29.55 

ECC 

I .2052 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2428.2 

- 

28.29 

89.85 

3230.8 

- 

14.99 

144  .06 

2093.3 

- 

29.86 

65.20 

3041 .0 

- 

13,58 

129.42 

1745.4 

- 

33.37 

38.44 

2961  .6 

- 

10,52 

121 .62 

ORBIT  DETERMINATION  ACCURACY 

ST  1157.1 

SR 

478.1 

SS 

1351  .3 

CRT  .9574 

CRS 

.9782 

CST 

.9963 

LSA  1837.2 

MSA 

134.3 

SSA 

14.9 

ELI  1245.3 

EL2 

128.3 

AlF 

21  .83 

731 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69  1 


LAUNCH  CATE  DEC  24  1968 


aiCHT  TIME  134.00 


arrival  cate  MAV  7 1969 


HELIOCENTRIC  CONIC 


RL 

147. 

.14 

LAL 

.00 

La 

92 

.26 

VL 

27. 

419 

cal 

RP 

108, 

.49 

LAP 

.73 

LOP 

244 

.03 

VP 

37. 

341 

CAP 

RC 

58.051 

CL 

12.41 

CP 

14, 

.97 

zal 

61 

.43 

ZAP 

planetocentric  conic 


DISTANCE  35?.?D7 

3.e4  A7L  88.46  HCA  151.77  SMA  126.14  ECC  .17556  INC  1 .5385  VI  30.279 

-6.15  A7P  91.36  TAU  164.47  TAP  316.24  RCA  103.99  APO  148.28  V2  34.929 

30.84  ETS  336.07  7AE  153.06  ETE  23.14  ZAC  123.71  ETC  153.72  ClP  -27.28 


C3  11, 706 

VHL  3 

.421 

OLA  23.61 

ral  24.76 

RAO  6567.- 

LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  CAT 

INJ  LONG 

90.00 

3 13 

26 

2940.43 

-28.23 

92.09 

90.00 

22  24 

5 

3891 .94 

-9.74 

154.62 

100.00 

4 53 

35 

2617.48 

-29.89 

68.37 

100.00 

23  26 

36 

3690.13 

-8.27 

139.01 

110.00 

6 39 

30 

2286.15 

-33.82 

43.00 

110.00 

0 I 

7 

3594 .22 

-4.90 

129.68 

DIFFERENTIAL  CORfiECTlONS 
TOE  -.5805  TRA-1.0516  TC3  .9921  BAU  .1777 
ROE  -.2950  RRA  -.2561  RC3  .5530  FAU  .07704 

FOE  1,7314  FRA  2.6130  EC3-5.6981  BSP  7941 

0OE  .6512  BRA  1.0824  6C3  1.1358  FSP  -1774 

i-AUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 

RU  147.14  LAL  .00  La  92.26  VL  27.472  CAL 

RP  108.53  LAP  .54  LOP  247.21  VP  37.369  CAP 

RC  59.985  CL  10.66  CP  17.63  ZAL  61.66  ZAP 

Planetocentric  conic 


INJ  RT  ASC 
245.45 
240.41 
245.49 
239.62 
245.28 
237.56 


PTH  2.01 
INJ  AZMTH 
87.67 
63.28 
89.88 
61.17 
95.27 
56.15 


VHP  4.914 
INJ  TIME 

4 2 26 

23  28  56 

5 37,13 

24  28  6 

7 17  36 
1 1 1 


C3  11.005 

VHL  3.317 

OLA  2i .83 

RAL  25.03 

RAO  6567.4 

VEL  n.506 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

90.00 

3 39  15 

2839.68 

-28.29 

84.72 

244.13 

90.00 

22  0 26 

3967.12 

-7.41 

158.92 

239.09 

100.00 

5 15  57 

2527.87 

-29.72 

61,72 

244.07 

100.00 

23  6 25 

3754.16 

-6.15 

142.58 

238.41 

110.00 

6 56  14 

2214.14 

-33.24 

37.46 

243.64 

IID.OO 

23  42  38 

3640.66 

-3.14 

152.12 

236.54 

differential  corrections 

TOE  -.5340  TRA-1.0J47  TC3  1.0582^ 
ROE  -.3051  RRA  -.3192  RC3  .7474 
FOE  1.7311  FRA  2.8202  FC3-6.5638 
BOE  .6150  BRA  1.0637  6C3  1.2955 


LAUNCH  PATE  DEC  24  1968 


BAU  .1906 
FAU  .08344 
BSP  8034 
FSP  -1955 


MID-COURSE  EXECUTION  ACCURACV 
SCT  2258.4  SCR  778.8  SC3  588.6 
RRT  .9308  RRF  -.9695  RTF  -.9518 
SOB  2388.9  «23  -.1930  R13  -.9596 
SOI  2373.5  SC2  270.9  THA  18.04 

FtlCHT  TIME  136.00 

DISTANCE  358.780 

3.10  AZL  88.72  HCA  154.95  SMA  126.48 

-5.6J  AZP  91.16  TAL  164.74  TAP  319.69 

34.49  ETS  335.18  ZAE  152.05  ETE  28.89 

PTH  2.00  VHP  4.693 

INJ  AZHTH  INJ  TIME 
91.36  42634 

62.59  23  6 33 

93.38  5 58  5 

60.69  24  8 59 

98.50  7 33  8 

55.94  24  43  18 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2215.3  SCR  936.1SC3  643.3 
9830  RTF 


OPA  25.57  RAP 
PO  CST  TIM  INJ 

2340.4 
3291 .9 

2017.5 

3090.1 

1686.2 
2994.2 

ORBIT  OETERMINA 
ST  1130.5  SR 
CRT  .9668  CRS 
L5A  1847.9  MSA 
ELI  1236.0  EL2 


29.12  ECC  I .1926 
2 LAT  INJ  2 long 
83.43 


28.25 

13.25 
29.59 
12.05 
32.72 
-9.32 


147.70 

59.58 

132.27 

33.93 

123.37 


TION  ACCURACY 
513.8  SS  1374.2 
.9834  CST  .9969 

124.0  SSA  14.9 

120.1  AlF  23.96 


ARRIVAL  DATE  MAY  9 1969 


RRT  ,9429  RRF 
see  2405.0  R23  -.2060  R13 
SCI  2387.5  SC2  289.3  THA 

FLICHT  TIME  138.00 


.9531 

.9644 

22.07 


HELIOCENTRIC  CONIC 


RL 

147 

.14 

LAL 

.00 

La 

92.26 

VL 

27. 

519 

CAL 

RP 

108 

.57 

LAP 

.36 

LOP 

250.39 

VP 

37. 

392 

CAP 

RC 

61  .1 

981 

CL 

8.18 

CP 

21  .01 

ZAL 

61 

.85 

ZAP 

PLANETOCENTRIC  CONIC  

C5  10.369  VHL  3.220  ClA  19.38 
LNCH  AZMTH  LNCN  TIME  L-I  TIME 
90.00  4 10  54  2721.21 

90.00  2l  33  40  4061  .38 

JOO.OO  5 43  58  2419.98 

100.00  22  4^  57  3837.83 

110.00  7 18  17‘  2124.93 

110.00  23  25  8 3705,65 

differential  CORRECTIONS 
TDE  -.4810  TRA  -.9794  TC3  1.0936 
ROE  -.3154  RRA  -.4046  RC3  1 .0046 
FOE  1.6662  FRA  3.0414  FC3-7.4357 
BOE  .5752  BRA  1 .0597  BC3  1 .4850 


DISTANCE  365.331 
2.98  AZL  89.05  HCA  158.13  SMA 
-5.09  AZP  90.89  TAl  164.99  TAP 
38.61  ETS  334.03  ZAE  150.62  ETE 


Ral  25.60 
INJ  lAT 
-27.79 
-4,42 
-29.02 
-3.54 
-32.14 
-.66 


RAO  6567.4 
INJ  LONC 
76.10 
164.24 
53.78 
147.21 
30.73 
135.51 


VEL  11,479  PTH  2,00  VHP  4.512 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 


242.66 

238.09 

242.70 

237.49 

242.07 

235.82 


95.66 

62.00 

97.50 

60.28 

102.33 

55.82 


4 55  55 

22  4]  22 

6 24  18 

23  46  55 

7 53  42 

24  26  53 


ECC  .17181 

INC  1.2814 

VI 

30.279 

RCA  104.75 

APO  248.21 

V2 

34.917 

ZAC  122*67 

ETC  152.06 

CLP 

-30.14 

CPA  28 . 1 3 

RAP  28.24 

ECC 

1 .181 1 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

2239.7 

-27.80 

76.09 

3367.1 

-21  .02 

152.10 

1927.9 

-28.93 

53.00 

3154.2 

-10.01 

135.92 

1614.1 

-31.70 

28.57 

3040.7 

-7.59 

125.85 

ORBIT  DETERMINATION  ACCURACY 

ST  1082.5 

SR  556.5 

SS 

1371 .1 

CRT  .9749 

CRS  .9874 

CST 

.9976 

LSA  t$29.9 

MSA  112.3 

SSA 

15.2 

ELI  1212.1 

EL2  110.7 

ALF 

26.86 

ARRIVAL  CATE 

MAY 

M 1969 

ECC  .16847 

INC  .9549 

VJ 

30.279 

RCA  105.43 

APO  148. J6 

V2 

34  .906 

ZAC  121.01 

ETC  150.23 

CLP 

-33.17 

OPA  31 .27 

RAP  26 . 78 

ECC 

i .1707 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

2121  .2 

-26.72 

67.59 

3461  .4 

-8.13 

157.52 

1820.0 

-27.68 

45.23 

3237.8 

-7.27 

140.62 

1524.9 

-30.10 

22.  M 

3105.6 

-5.14 

129.29 

MID-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


BAU 

.2059 

SCT 

2154.3  SCR 

1147.1 

SC3  694.6 

ST 

1019.8 

SR 

606.4 

55 

1337.5 

FAU 

.08906 

RRT 

.9492  RRF 

-.9911 

RTF  -.9531 

CRT 

.9824 

CRS 

.9904 

CST 

.9986 

BSP 

8099 

see  2440.7  R23 

-.2085 

R13  -.9697 

LSA 

1785.2 

MSA 

97,6 

SSA 

16.0 

FSP 

-2118 

SCI 

2419.4  SC2 

321.5 

THA  27.33 

Eli 

1182.5 

El2 

97.6 

ALF 

30.52 

LAUNCH  DATE  DEC  24  1968 


HELIOCENTRIC  CONIC 


flight  TIME  140.00 
distance  371.860 


ARRIVAL  DATE  MAY  J3  1969 


RL  147.14 

LAL 

.00 

ta  92.26 

VL 

27.560 

GAL  2.88 

AZL  89.48 

HCA  161.31 

SMA  127.07 

ECC  .16549 

INC 

.5237 

VI 

30.279 

RP  108.60 

LAP 

.17 

LOP  253.57 

VP 

37.412 

CAP  -4.59 

AZP  90.50 

TAL  165.22 

TAP  326.53 

RCA  106.04 

APO 

148.10 

V2 

34 .894 

RC  64 .032 

CL 

4.61 

CP  25.41 

ZAL 

61.99 

ZAP  43.35 

ETS  332.65 

ZAE  148.37 

ETE  43.38 

ZAC  118.56 

ETC 

148.24 

CLP 

-36.38 

PLANETOCENTRIC  CONIC 

C3  9.8J7 

VHL 

3.133 

OLA  15.91 

RAL 

26.58 

RAO  6567.4 

VEL  J 1.455 

PTH  1 .99 

VHP  4. 

>389 

OPA  35.23 

RAP 

24,49 

ECC 

1 .1616 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

49  36 

2576.98 

-26.40 

65.78 

241.73 

100.64 

5 32 

33 

1977.0 

24.66 

57.54 

90.00 

21 

2 29 

4183.70 

-.49 

171 .07 

237.62 

61 .69 

22  12 

13 

3583.7 

-4.27 

1 64 . 4 3 

100.00 

6 

19  46 

2286.20 

-?7.45 

44.15 

241.49 

102.33 

6 57 

52 

1686.2 

- 

25.47 

35.90 

100.00 

22 

15  0 

3949.72 

.45 

153.35 

237.10 

60.11 

23  20 

50 

3349.7 

-3.53 

146.82 

110.00 

7 

47  36 

2011.37 

-30.18 

22.46 

240.67 

106.87 

8 21 

8 

Mil  .4 

27.58 

14.24 

110.00 

23 

3 39 

3797.32 

2.85 

140.29 

235.60 

55.92 

24  6 

57 

3197.3 

-1  .64 

134.09 

differential  CORRECTIONS 

MID-COURSE  E«CUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE  -.4126 

TRA 

-.9378 

TC3  1.1223 

BAU 

.2310 

SCT  2060.0  SCR  14^7.4  SC3  733.3 

ST  925. J 

SR 

652.2 

SS 

1244.9 

ROE  -.3172 

RRA 

-.5204 

RC3  1.5557 

FAU 

.09364 

RRT  . 

.9521  «RF 

>9956  RTF  -. 

>9531 

CRT  .9896 

CRS 

.9921 

CST 

.9995 

FOE  1 .4819 

FRA 

3.2380 

FC3-8.2583 

BSP 

8406 

see  2506,2  R23  -. 

J925  RI3 

>9769 

LSA  1680.5 

M5A 

80.3 

SSA 

17.8 

BOE  .5204 

BRA 

1 .0725 

8C3  1.7599 

FSP 

-2271 

SCI  2479.9  SC2  362.4  THA  34.25 

ELI  1129.3  EL2 

77.0 

alf 

35.09 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


lAUNCH  CATE  DEC  24  1968 


Flight  time  m2.oo 


ARRIVAL  OATZ  MAT  15  1969 


HELIOCENTRIC  CONIC 


RL 

147 

.14 

LAL 

.00 

La 

92. 

.26 

VL 

27.597 

GAL 

RP 

108 

.64 

LAP 

-.02 

LOP 

256, 

.74 

VP 

37.429 

CAP 

RC 

66. 

131 

GL 

-.68 

GP 

31, 

,22 

7AL 

62.23 

7AP 

PLANE tocentric  conic 
C3  9.412  VHL  3.068  CLA  10.84 
LNCH  A7HTH  LNCH  TIME  L-I  TIME 


9 40  20  2393.23 

20  24  29  4350.90 

776  2113.40 

21  40  24  4105.97 

8 27  36  1861 .38 

22  36  21  3930.75 


90.00 
90.00 
100.00 
100.00 
110.00 
110.00 

DIFFERENTIAL  CORRECTIONS 
TDE  -.3339  TRA  -.8940  TC3  1.1091 

ROE  -.2966  RRA  -.6846  RC3  1 .8142 

FOE  1.1404  FRA  3.3708  FC3-8.7278 

0OE  .4466  BRA  1.1260  BC3  2.1264 

LAUNCH  GATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92. 26 

RP  108.67  lap  -.21  LOP  259-91 

RC  68.274  CL  -8.82  CP  38.99 

PLANE TOCENTRIC  CONIC 


RAL  28.18 
INJ  LAT 
-25.46 

4.89 
-24.37 

5.72 

-26.77 

7.90 

BAU  .2676 
FAU  .09489 
BSP  8951 
FSP  -2352 


VL  27.630 
VP  37.443 
7AL  62.90 


distance  378.365 

2.79  A7l  90.08  HCA  164.49  SMA  127.32 
-4.09  A7P  89.93  TAL  165.42  TAP  329.91 
48.88  ETS  331.07  7AE  144.71  ETE  51.74 


RAO  6567.3  VEL  11.437  PTH  1.98  VHP  4.357 
INJ  LONG  INJ  RT  ASC  INJ  A7HTH  INJ  TIME 


53.13 
180.42 

32.24 

161.95 

12.14 
147,32 


241.03 

238.14 

240.72 

237.68 

239.76 

236.35 


106.32 

62.07 

107.87 

60.61 

112.10 

56.63 


6 20  13 

21  37  0 

7 42  19 

22  48  50 

8 58  40 

23  41  52 


zee  .16287  INC  .0785  VI  30.279 
RCA  106.59  APO  148.06  V2  34.883 
7AC  115.03  ETC  146.13  ClP  -39.75 

OPA  40.32  RAP  20.96  ECC  1.1549 
PO  CST  TIM  “INJ  2 LAT  INJ  2 LONG 


1793.2 
3750.9 
1513.4 
3506.0 
1261  .4 
3330.8 


-21 .00 
1.12 
-21 .70 
1 .76 
-23.53 
3.45 


45.32 
173.77 
24.46 
155.40 
4.47 
141  .05 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1934.4  SCR  I80D.2  SC3  744.7 
RRT  .9523  RRF  -.9979  RTF  -.9517 
see  2642.4  R23  -.1609  R13  -.9849 
SCI  2610.9  SG2  407.2  THA  42.84 

flight  TIME  144.00 


ORBIT  DETERMINATION  ACCURACY 


ST 

805.8 

SR 

678,6 

S5 

1081  .9 

CRT 

.9972 

CRS 

.9928 

CST 

.9983 

L5A 

1508.3 

MSA 

70.1 

SSA 

18.8 

ELI 

1052.7 

EL2 

39.1 

alf 

40.09 

ARRIVAL  DATE  MAY  17  1969 


gal 

GAP 

JAP 


DISTANCE  384.855 

2.71  A7L  90.98  HCA  167.66  SMA  127,54  ECC  .16060  INC  .9750  VI  30.279 

-3.62  ATP  89.05  TAL  165.58  TAP  333.24  RCA  107.06  APO  148.02  V2  34.873 

55.46  ETS  329.40  JAE  138.84  ETE  60.05  7AC  110.08  ETC  144.03  ClP  -43.15 


RAL  30.74  RAO  6567.3 


CPA  46.97  RAP  15.36  ECC  1.1542 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  A7MTH 

INJ  TIME 

PO  CST  TIM 

90.00 

6 50  35 

2145.38 

-17.83 

37.15 

241.62 

112.37 

7 26  20 

1545.4 

90.00 

19  34  39 

4597.03 

12.48 

194.51 

240.77 

64.38 

20  51  16 

3997.0 

100.00 

8 13  22 

1878.34 

-18.64 

17.15 

241.26 

113.80 

a 44  40 

1278.5 

100.00 

20  54  33 

4339.30 

13.27 

175.16 

240.37 

62.97 

22  6 52 

3739.3 

110.00 

9 24  56 

1654.33 

-20.79 

359.04 

240.15 

117.76 

9 52  30 

1054.4 

110.00 

21  59  28 

4136.06 

15.36 

158.54 

239.17 

59.08 

23  8 24 

5536.1 

-14.64 

8.93 

-15.27 

9.54 

-16.91 

11.15 


29.92 
187.63 
9.98 
168.36 
352.06 
151 .97 


DIFFERENTIAL  CORRECTIONS 
TDE  -.3185  TRA  -.9181  TC3  .7166  BAU  .2833 

ROE  -.2684  RRA  -.9764  RC3  2.1445  FAU  .08193 

FOE  .7854  FRA  3.5306  FC3-7.5692  0SP  7957 

eoe  .4165  BRA  1.3402  0C3  2.2611  FSP  -1934 


MIO-C 

SGT 

RRT 

see 

SCI 


1873.4  SOR  2307.8  SG3  709.5 
.9310  RRF  -.9992  RTF  -.9295 

2972.4  R23  -.1481  R13  -.9881 
2923.0  SC2  539.7  Tha  51.36 


ORBIT  DETERMINATION  ACCURACY 


ST 

788.7 

SR 

745.2 

SS 

960.9 

CRT 

.9926 

CRS 

.9946 

CST 

.9752 

LSA 

1443.0 

MSA 

155.9 

SSA 

9.5 

ELI 

1085.1 

El2 

65.8 

alf 

45.36 

LAUNCH  DATE  DEC  24  1968 


Flight  time  ue.oo 


ARRIVAL  CATE  HAY  19  1969 


HELIOCENTRIC  CONIC 


RL  1 4 7 . M 

LAL 

.00 

La  92.26 

VL  27.658 

gal  2.65 

RP  108.70 

LAP 

.40 

LOP  263,09 

VP  37.455 

GAP  -3.15 

RC  70.456 

GL 

-21 

.71 

CP  49.50 

7AL  65.04 

7AP  63.34 

Plane TOCENTRIC  conic 

C3  10.458 

VHL 

3. 

234 

CLA  -9.13 

RAL  34.83 

RAD  6567.4 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

8 

39 

8 

1784.05 

-7.33 

15.82 

90.00 

18 

18 

46 

5001 .95 

22.77 

219.75 

100.00 

9 

56 

1 

1536.01 

-8.18 

357.13 

100.00 

19 

44 

35 

4725.22 

23.68 

199.05 

110.00 

10 

54 

6 

1354.12 

-10.40 

341 .98 

1 10.00 

21 

2 

59 

4479.88 

26.10 

179.40 

Cl  STANCE  391.303 

92.48  HCA  170.82  SMA  127.73  ECC  .15863  INC  2.48D5  VI 


30.279 

34.862 


2.00  VHP  4.988  OPA  55.53  RAP  5.58  ECC  1,1721 


INJ  A7MTH 

INJ 

! TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

117.43 

9 

8 52 

1184.0 

-3.60 

9.13 

72.70 

19 

42  8 

4402.0 

20.19 

212.00 

118.85 

10 

21  37 

936.0 

-4.27 

350.52 

71  .21 

21 

5 20 

4125.2 

20.90 

191 .36 

122.75 

11 

16  40 

754.1 

-6.01 

335.64 

67.10 

22 

17  38 

3879.9 

22.77 

171  .83 

differential  CORRECTIONS 
TDE  -.2043  TRA  -.8465  TC3  .6748 

RCE  -.0553  RRA-1.3359  RC3  2.5321 

FOE  .0431  FRA  3.1337  FC3-5.7988 

BCE  .2117  BRA  1.5815  6C3  2-6205 

LAUNCH  CATE  CEC  24  1968 

HELIOCENTRIC  CONIC 


BAU  . 3664 
FAU  .07005 
BSP  10356 
FSP  -1793 


RL 

147.14 

LAL 

.00 

La 

92.26 

VL 

27.682 

CAL 

RP 

108.73 

lap 

-.58 

LOP 

266.25 

VP 

37.464 

GAP 

RC 

72.672 

GL 

-41 .09 

GP 

63.50 

7AL 

70.71 

7AP 

INJ  RT  ASC 
246.00 
248.65 
245.54 
248.33 
244.20 
247.32 

MID-COURSE  EXECUTION  ACCURACY 
SGT  1621.4  SCR  2904.9  SC3  584.0 
RRT  .9324  RRF  -.9997  RTF  -.9312 
see  3326.8  R23  -.0869  R13  -.9959 
SCI  3286.2  SG2  517.9  THA  61.74 

flight  time  148.00 

DISTANCE  397.721 

2.60  ATL  95.55  HCA  173.97  SMA  127.90 

-2.71  AJP  84.48  TAL  165.81  TAP  339.78 

72.49  ETS  326,35  7AE  116.66  ETE  72.27 


ORBIT  OE termination  ACCURACY 


ST 

582.1 

SR 

727.5 

SS 

729 

.5 

CRT 

.8592 

CRS 

.9959 

CST 

.8099 

LSA 

1147.0 

MSA 

290.8 

SSA 

3 

.3 

Eli 

900.1 

El2 

240.7 

alf 

52. 

33 

ARRIVAL  CATE  MAY  21  1969 


PLANE TOCENTRIC  CCNIC 


C3  16.537 

VHL 

4.067 

OLA  -27.46 

RAL  41.57 

RAO  6567.7 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

12 

54  34 

1047.55 

15.60 

333.87 

90.00 

14 

57  3 

648.37 

24.69 

308.19 

100.00 

13 

36  7 

913.26 

12.53 

322.50 

100.00 

16 

58  11 

5545.93 

28.01 

258.19 

i 10.00 

13 

45  29 

883.88 

7.41 

317.23 

110.00 

19 

5 19 

5148.09 

33.89 

228.93 

zee  .15697  INC  5.5464  VI  30.279 
RCA  107.82  APO  147.97  V2  34.853 
TAC  94.39  ETC  140.67  ClP  -47.61 

OPA  65,61  RAP  345.33  ECC  1.2722 


INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

Pb  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

265.01 

113.94 

13  12  I 

447.6 

18.70 

326.57 

268.56 

104.33 

15  7 51 

48.4 

26.42 

299.95 

263.49 

117.36 

13  5}  20 

313.3 

16.10 

315.53 

269.19 

100.90 

18  30  37 

4945.9 

29.23 

249.60 

260.44 

123.47 

14  0 13 

283.9 

11.76 

310.83 

270.13 

94.75 

20  31  7 

4548.1 

34 .18 

219.69 

CIFFERENTIAL  CORRECTIONS 
TOE  -.1794  TRA  - .8694  TC3  .3317  BAU  .4182 

ROE  .3749  RRA-2.0067  RC3  1 .8624  FAU  .04167 

FOE  -.4708  FRA  2.4346  FC3-2.1813  BSP  12052 

eOE  .4156  BRA  2.1869  6C3  1.8917  FSP  -1173 


MID-COURSE  EXECUTION  ACCURACY 
SGT  1429.0  SCR  3567.2  SC3  371.9 
RRT  .9168  RRF  -.9999  RTF  -.9180 
see  3842.8  R23  -.0494  R13  -.9987 
SGI  3805.4  SG2  535.1  THA  69.41 


ORBIT  DETERMINATION  ACCOR AC^ 


ST 

485,2 

SR 

1093.1 

SS 

744.0 

CRT 

.4953 

CRS 

.9999 

CST 

.4825 

LSA 

1345.8 

MSA 

415.3 

SSA 

I .1 

ELI 

1123.4 

EL2 

410.1 

alF 

75.65 

733 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  CEC  2A  1966  FLIGHT  TINE  150.00  ARRIVAL  CATE  HAT  23  1969 


heliocentric  conic  distance  404.056 


RL  147.14 

LAL  .00 

La  92.26 

VL  27.703 

CAL 

2.58 

AZl  105.13 

MCA  177.06 

SMA 

128.04 

ECC  .15566 

INC15.1297 

VI 

30.279 

RP  108.76 

lap  -.77 

LOP  269.42 

VP  37.470 

CAP 

-2.29 

AZP  74.89 

TAL  165.79 

TAP 

342.85 

RCA  1D8.I1 

APO  147.97 

V2 

34.844 

RC  74.919 

CL  -62.22 

GP  81.41 

ZAL  80.60 

ZAP 

82.06 

ETS  312.78 

ZAE  97.48 

ETE 

61  .79 

ZAC  83-95 

ETC  128.03 

CLP 

-2Z.33 

Planetocentric  conic 

C3  66.651 

VHL  8.164 

CLA  -47.73 

RAL  50.29 

RAC  6569.3 

VEL  J3.7J1 

PTH  2.51 

VHP 

n .963 

OPA  72.47 

RAP  292.44 

ECC 

2.0969 

LNCH  azmth 

LNCH  tine 

L-I  TINE 

INJ  LAT 

INJ 

LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

49.82 

10  28  32 

1927.26 

18.06 

44 

.83 

303.03 

134.97 

11 

0 39 

1327.3 

23.61 

39.08 

130.18 

18  32  42 

5742.29 

18.08 

267.53 

303.04 

134.96 

20 

8 24 

5142.3 

23.63 

261 .78 

49.82 

10  28  32 

1927.26 

18.06 

44 

.83 

303.03 

154.97 

11 

0 39 

1327.3 

23.61 

39.08 

130.18 

18  32  42 

5742.29 

18.08 

267 

.53 

303.04 

134.96 

20 

8 24 

5142.3 

23.63 

261 .76 

49.82 

10  28  32 

1927.26 

18.06 

44 

.83 

303.03 

134.97 

11 

0 39 

1327.3 

23.61 

39.08 

130.18 

18  32  42 

5742.29 

18.06 

267 

.53 

303.04 

134.96 

20 

6 24 

5142.5 

23.63 

261 .78 

OIFFERENTIAL  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACT 

ORBIT  determination  ACCURACY 

TCE  -.0487 

TRA-1 .9084 

TC3  .0669 

BAU  .2486 

SCT  1994.4  SCR  3788.0  SC3  i 

147.8 

ST  598.3 

SR  1487.6 

SS 

644.2 

ROE  I .4474 

RRA-3.47J8 

RC3  .2709  FAU  .00761 

RRT  . 

.9565  RRF  - 

.9984  RTF  - 

■ 9TlO 

CRT  .6904 

CRS  .9942 

CST 

.7642 

FOE  -.5331 

fra  1.5925 

FC3  -.0989  BSP  13545 

SOB  4280.9  R23  - 

,0075  R13  - 

.9999 

LSA  1677.1 

MSA  416.1 

SSA 

.6 

BCE  1 .4482 

BRA  3.9617 

6C3  .2790  FSP  -481 

SC]  4249.4  SC2  ! 

518.7  THA  62.83 

ELI  1548.6 

EL2  415.8 

ALF 

73.24 

LAUNCH  DATE  DEC  24  1968 

flight  time  152.00 

arrival  date 

HAT 

25  1969 

HELIOCENTRIC 

: CONIC 

DISTANCE  411.333 

RL  147.14 

LAL  .00 

La  92.26 

VL  27.720 

CAL 

2.39 

AZL  19.35 

HCA  181.00 

SMA 

128.15 

ECC  .15375 

INC70.6460 

VI 

30.279 

RP  108.78 

LAP  -.95 

LOP  272.59 

vp  57.475 

CAP 

-1.63 

AZP  160.65 

TAL  166.67 

tap 

347.67 

RCA  108.45 

APO  147.86 

V2 

34  .835 

RC  77.194 

CL  51 .03 

OP  -59.38 

ZAL  87,88 

ZAP 

88.26 

ETS  J75.72 

ZAC  60.24 

ETE 

63.88 

ZAC  100.29 

ETC  9.23 

CLP 

86.59 

planetocentric  conic 

C31I29.624 

VHL  33.6)0  OLA  47.55 

RAL  338.01 

RAO  6573.0 

VEL  35.368 

PTH  3.52 

VHP 

40.182 

OPA  -48.91 

RAP  148.10 

ECC19.5908 

LNCH  AZNTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ 

LONC 

ZNJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONC 

50.06 

17  39  9 

4944.39 

.57 

229. T0 

248.54 

42.46 

19 

1 33 

4344.4 

-5.33 

224 . 79 

129.94 

1 45  24 

3475.96 

.58 

115 

.00 

248.52 

42.46 

2 

43  20 

2876.0 

-5.32 

IW.OO 

50.06 

17  39  9 

4944.39 

.57 

229.78 

248.54 

42.46 

19 

I 33 

4344  .4 

-5.33 

22 A . 79 

129.94 

1 45  24 

3475.96 

.58 

115.00 

^8.52 

42.46 

2 

43  20 

2876.0 

-5.32 

110.00 

50.06 

17  39  9 

4944.39 

.57 

229 

.78 

248.54 

42.46 

19 

1 33 

4344.4 

-5.33 

224 . 79 

129.94 

1 45  24 

3475.96 

.58 

115.00 

248.52 

42.46 

2 

43  20 

2876.0 

-5.32 

1 10.00 

OIFFERENTIAL  CORRECTIONS  MIO-COURSC  E«CUTI0N  ACCURACV  ORBIT  DETERMINATION  ACCORACT 

toe-6.4933  TRA  2.6151  tC3  -.1275  6AU  4.5909  SCT  154S.0  SCR  3618. 1 SC3  67.9  ST  1124.8  SR  3161.6  S5  2369.6 

RO-18.5422  RRA  .4644  RC3  -.2613  FALH ,07536  RRT  .9074  RRF  -.9997  RTF  -.9176  CRT  .9862  CRS  1.0000  CST  .9875 

FOE  4,0024  FRA  -.1720  EC3  .0578  BSP  8494  SCB  3935.3  R23  -.0372  R13  -.9993  USA  4J04.2  MSA  176.6  SSA  .5 

60E19. 6463  BRA  2.6560  BC3  .2908  FSP  -155  SCI  3888.5  SC2  605.4  THA  68.23  ELI  3351  .1  El2  175.4  AlF  70.61 


LAUNCH  DATE  OEC  24  1968  FLIGHT  TIME  154.00  ARRIVAL  DATE  MAT  27  1969 

HELIOCENTRIC  CONIC  DISTANCE  4J7. U8 

RL  147.14  LAL  .00  LOL  92.26  VL  27.733  GAL  2.48  A2t  72.14  MCA  183.67  SNA  128.25  ECC  .15337  INCJ7.8577  VI  30.279 

RP  108.81  LAP  -1.13  LOP  275.75  VP  37.478  GAP  -|.36  A2P  107 ,62  TAl  166.09  TAP  549.77  RCA  108.58  APO  147.92  V2  34 .827 

RC  79.493  GL  64.17  GP  -79.48  7AL  82.16  2AP  83.89  £TS  53.26  2A£  98.70  ETE  507.77  ZAC  111.66  ETC  241.69  CLP  -54.33 

planetocentric  CONIC 

C3  89.110  VHL  9.440  QLA  €2.43  RAL  33l  ,88  RAO  6569.7  VEL  14,507  PTH  2.63  VHP  9.619  OPA  -58.49  RAP  81.18  ECC  2.4665 


LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

31  .71 

16  22 

4 

4748.56 

-17.85 

233-61 

232.22 

29.09 

17  41  12 

4148.6 

-24.79 

229.75 

148.29 

2 13 

36 

3055.08 

-17.84 

93.56 

232.20 

29.09 

3 4 31 

2455.1 

-24 . 78 

89.50 

31  .71 

16  22 

4 

4748.56 

-17.85 

233.61 

232.22 

29.09 

17  41  12 

4148.6 

-24.79 

229.75 

148.29 

2 13 

36 

3055.08 

-17.84 

93.36 

232.20 

29.09 

3 4 31 

Z455.1 

-24.78 

89.50 

31  .71 

16  22 

4 

4748.56 

-17.85 

233.61 

232.^ 

29.09 

17  41  12 

4148.6 

-24.79 

229.75 

148.29 

2 13 

36 

3055.08 

-17.84 

93,36 

232.20 

29.09 

3 4 31 

2455.1 

-24.78 

89.50 

differential  corrections  nio-couRse  execution  accuract  orbit  determination  accuract 

TOE-3.5604  TRA  .1076  TC3  .0285  BAU  .1513  SCT  2166.3  SCR  3910.7  SC3  196.4  ST  2161.4  SR  3761.6  SS  1842.5 

ROE  6.1738  RRA  -.8340  RC3  -.1238  FAU  .00801  RRT  -.9756  RRF  .9981  RTF  -.9869  CRT  -.9977  CRS  -.9998  CST  .9988 

FOE  3.6442  FRA  -.3819  FC3  -.0778  BSP  14163  SCB  4470.6  R23  .0084  RJ  3 .9999  USA  4711.7  MSA  127.0  SSA  .9 

BOE  7.1269  BRA  .8409  0C3  .1270  FSP  -656  SCI  4451  .0  SC2  417.9  THA  118.66  ELI  4336.5  El2  127.0  AlF  IJ9.85 

LAUNCH  DATE  DEC  24  1968  FLIGHT  TIIC  156.00  ARRIVAL  DATE  MAT  29  1969 

heliocentric  CONIC  DISTANCE  423.446 

RL  14  7.14  LAL  .00  LOt  92.26  VL  27.744  CAt  2.49  A7L  78.92  HCA  J86.79  SMA  128.32  ECC  .15279  INCl  1 .0779  VI  30.279 

RP  108.83  LAP  -1.30  LOP  278.92  VP  37.479  CAP  -.96  AZP  lOl  .00  TAL  165.97  TAP  352.75  RCA  108.72  APO  147.93  V2  34.820 

RC  81,813  CL  57.92  CP  -64.73  ZAL  78.13  ZAP  82.36  ETS  22.21  ZAC  114.24  ETE  279.71  ZAC  116.08  ETC  209.04  ClP  -71.87 

planetocentric  ccnic 


C3  39.511 

VHL 

6.286 

OLA 

60.09  RAl  544.79 

RAO  6568. 

,5  VEL  12.684 

PTH  2.30 

VHP  5.672 

OPA  -49.76 

RAP  59.53 

ECC 

1 .6502 

LNCH  azmth 

LNCH  TIME 

L-I 

TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC 

INJ  azmth 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

34.50 

17 

20  25 

4539.88 

-28.67 

224.10 

236.47 

34.63 

18  36 

5 

3939.9 

-35.14 

218.97 

145.50 

2 

58  15 

2870.67 

-28.66 

87.19 

236.46 

34.62 

3 46 

6 

2270.7 

-35.13 

82.06 

34.50 

17 

20  25 

4539.88 

-28.67 

224.10 

236.47 

34.63 

18  36 

5 

3939.9 

-35.14 

218.97 

145.50 

2 

58  15 

2870.67 

-28.66 

87.19 

236.46 

34.62 

3 46 

6 

2270.7 

-35.13 

82.06 

34.50 

17 

20  25 

4539.88 

-28.67 

224.10 

236.47 

34.63 

18  36 

5 

3939.9 

-35.14 

218.97 

145.50 

2 

58  15 

2870 

.67 

-28.66 

87,19 

236.46 

34.62 

3 46 

6 

2270.7 

-35.13 

82.06 

)XFFERENTIAl 

. CORRECTIONS 

MID- 

■COURSE  EXECUTION  ACCURACT 

ORBIT  OE termination  ACCURACT 

TOE  -.1102 

tra 

-.308) 

TC3  - 

.0354 

BAU  .3564 

SCT 

574.0  SCR  4200.9  SC3 

460.7 

ST  196.6 

SR  4114.6 

SS 

2546.2 

ROE  4.5139 

RRA 

-.0130 

RC3  - 

.6738 

FAU  .04322 

RRT 

-.1499  RRF 

.9993  RTF  - 

.1780 

CRT  -.5094 

CRS- I. 0000 

CST 

.5176 

FOE  5.6997 

FRA 

.0735 

FC3  - 

.9469 

BSP  13083 

SCB 

4239.9  R23 

.0257  R13 

.9993 

LSA  4839.7 

MSA  170.2 

SSA 

1.7 

BOE  4.5153 

BRA 

.3084 

6C3 

.674  7 

FSP  -1494 

SCI 

i20l.6  SC2 

567.4  THA 

91 .20 

ELI  4J15.8 

EL2  169.1 

ALF 

91  .40 

734 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  > 


LAUNCH  DATE  CEC  2A 

HELIOCENTRIC  CONIC 
RL  U7.I4  LAL  .00  LOL  92 .2^ 

RP  108. S5  LAP  -1.47  LOP  292.08 

RC  84.153  OL  52. 7J  CP  -54.09 

planetocentric  conic 


flight  time  158.00 


ARRIVAL  CATE  MAV  31  1969 


38.27  18  2 53 

141 .73  3 21  2 

38.27  18  2 53 

141  .73  3 21  2 

38.27  18  2 53 

141  .73  3 21  2 

differential  corrections 
TDE  .4822  TRA  -.2572  TC3  -.2287 

ROE  3.2922  RR4  -2776  RC3-1 .0446 

FOE  7,3633  FRA  .7453  FC3-2.5759 

80E  3.3274  BRA  .3784  BC3  1.0693 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOt  92.26 

RP  108.87  lap  -1.64  LOP  285.24 

RC  86.508  CL  48.79  OP  -46.02 

PLANETCXENTRIC  CONIC 


41  .55 
138.45 
41  .55 
138.45 
41  .55 
138.45 

differential  CORRECTIONS 
TOC  .8098  TRA  -.1660  TC3  -.4916 
ROE  2.5467  RRA  ,3928  RC3-1 .2185 
•TOE  8.4273  FRA  1 .4702  FC3-4.460J 
60E  2.6723  BRA  -4264  6C3  1.3139 


DISTANCE  429.763 

VL  27.752  CAL  2.51  A/L  81.43  MCA  189.93  SMA  128.38  ECC  , 1 5240  INC  8.5659  Vl  50.279 

VP  37.479  CAP  -.56  A/P  98.44  TAL  165.83  TAP  355.76  RCA  108.81  APO  147.94  V2  34.813 

/Al  75.48  ZAP  83.65  ETS  12.57  7AE  125. M ETE  271.31  /AC  117.56  ETC  198.07  ClP  -79.09 

OPA  -42.18  RAP  48.36  ECC  1.4434 

PO  CST  TIN  INJ  2 LAT  INJ  2 LONC 
3824.7  -58.64  209.53 

2193.3  -38.63  77.39 

3824.7  -38.64  209.53 

2193.3  -38.63  77.39 

3824.7  -38.64  209.53 

2193.3  -38.63  77.39 

ORBIT  determination  ACCURACV 
ST  554.7  SR  3638,1  SS  3051.6 

CRT  .9455  CRS-1.0000  CST  -.9424 

LSA  4777.3  MSA  182.9  SSA  2.4 

ELI  3675.8  EL2  178.8  AlF  81.78 


CLA  56.95 

S*L  352.97 

RAO  6569.1 

VEL  12.179 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

4424.67 

-32.72 

215.74 

238.27 

2793.34 

-32.71 

93.61 

238.26 

4424.67 

-32.72 

215.7* 

238.27 

2793.34 

-32.71 

93.61 

238.26 

4424.67 

-32.72 

215.74 

238.27 

2793.34 

-32.71 

93.61 

238.26 

40.40 

40.40 


19  16  38 
4 7 35 


40.40  19  16  38 


6AU  .3852 
FAO  .08017 
BSP  12153 
FSP  -2457 


40.40 
40.40 
40.40 

MIO-COURSC  EXECUTION  ACCURACV 
SGT  781.5  SCR  3833.6  SC3  750.7 
RRT 

see 

SCI 


4 7 35 

19  16  38 
4 7 35 


.6339  RRT  .9992  RTF  .6149 
3912.6  R23  .0443  R13  .9985 

3866.5  SC2  599.3  THA  82.46 


flight  TIME  160.00 
DISTANCE  436.070 

VL  27.757  CAL  2.53  A/L  82.74  MCA  193.09  SMA  128.42 

VP  37.477  CAP  -.17  A/P  97.07  TAL  165.65  TAP  358.74 

/AL  75.59  ZAP  86.73  ETS  6.25  /AE  133.09  ETE  263.85 

PTH  2.13  VHP  3.720 

INJ  A/MTN  INJ  time 


VHL  4.655 

OLA  54.27  RAL  358,14 

RAO  6567.9 

VEL  11.960 

lnch  time 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

18  32  37 

4352.35 

-34.18 

209.23 

238.92 

3 32  34 

2758.92 

-54.17 

81.50 

238.90 

18  32  37 

4352.35 

-54.18 

209.23 

238.92 

3 32  34 

2758.92 

-34.17 

81.50 

258.90 

18  32  37 

4352.35 

-34.18 

209.23 

238.92 

3 32  34 

2758.92 

-34.17 

81.50 

238.90 

44.90 

44.89 

44.90 

44.89 

44.90 
44.89 


19  45  10 
4 18  33 
19  45  10 
4 18  35 
19  45  10 
4 18  33 


6AU  .3807 
FAU  .11164 
BSP  11136 
FSP  -3287 


SCT  1151.2  SCR  3434.7  SC3  1001.8 

RRT  ,8482  RRF  .9991  RTF  .8357 

see  3622.5  R23  .0700  R13  .9969 

SCI  3574.8  SC2  585.9  THA  73.68 


ARRIVAL  DATE  JUN  2 1969 


ECC  .15221  INC  7.2556  Vl  30.279 
RCA  108.87  APO  147,96  V2  34.807 
ZAC  117.20  ETC  190.60  CLP  -85.28 

DPA  -36.29  RAP  40.81  ECC  1.3566 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONC 
3752.4  -39.64  202.32 

2158.9  -39,63  74.60 

3752.4  -39.64  202.32 

2158.9  -39.63  74.60 

5752.4  -39.64  202.32 

2158.9  -39.63  74.60 

ORBIT  DETERMINATION  ACCURACY 
ST  1002.3  SR  3144.5  SS  3347.0 

CRT  .9831  CRS  -.9999  CST  -.9812 

LSA  4696.8  MSA  186.1  SSA  3.0 

ELI  3295.7  Cl2  J75.0AlF  7?. 55 


LAUNCH  DATE  DEC  24  J968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92-26 

RP  100.89  LAP  -1.80  LOP  288.41 

RC  80.077  CL  45.78  CP  -39.69 

PLANETOCENTRIC  CONIC 


VL  27.760  CAL 
VP  37.474  CAP 
ZAL  72.13  ZAP 


44.23 

135.77 

44.23 

135.77 

44.23 

135.77 


3 39 


3 39  4 


3 39  4 

differential  CORRECTIONS 
TOE  1 .0585  TRA  -.0603  TC3  -.7964 
ROE  2.0401  RRA  .4334  RC3-1 .2576 
FOE  8.9780  FRA  2.1403  FC3-6.2021 
BOE  2.2983  BRA  .4376  8C3  1.4086 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 
RP  i08.90  LAP  -1.96  LOP  291.57 
RC  91.256  CL  43.37  CP  -34.58 
PLANETOCENTRIC  CONIC 


46.42 
133.58 
46.42 
133.58 
46.4? 

133.58 

differential  CORRECTIONS 
TDE  1.2672  TRA  .0526  TC3-1 .1239 
ROE  1.6674  RRA  .4341  RC3-1 .2203 
FOE  9.1180  FRA  2.6868  FC3-7.6391 
BOE  2.0943  BRA  .4373  BC3  1.6590 


CLA  52.12 

RAL  1.76 

RAC  6567.8 

VEL  11.844 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

4302.09 

-34.61 

204.22 

239.29 

2743.60 

-34.60 

80.32 

239.28 

4302.09 

-34.61 

204.22 

239.29 

2743.60 

-34.60 

80.32 

239.28 

4302.09 

-34.61 

204.22 

239.29 

2743.60 

-34.60 

80.32 

239.28 

Flight  time  162.00 
DISTANCE  442.361 

2.57  A/L  85.55  HCA  196.25  SMA  128.44 

.22  A/P  96.19  TAl  165.43  TAP  1.67 

90.90  ETS  1.62  /AE  138.76  ETE  255.67 

PTH  2.10  VHP  3.392 

INJ  A/MTH  INJ  TIME 


ARRIVAL  CATE  JUN  4 1969 


40.25 

48.24 

48.25 

48.24 

48.25 
48.24 


20 

4 

20 

4 

20 

4 


6 39 

24  47 
6 39 
24  47 
6 39 

24  47 


ECC 

.15225 

INC 

6.4 

480 

Vl 

30.279 

RCA 

108.88 

APO 

147 

.99 

V2 

34.802 

7AC 

115.79 

ETC 

185 

.02 

CLP 

-91.17 

CPA 

-31 .75 

RAP 

34 

.97 

ECC 

I .3108 

PC 

CST  TIM 

INj 

I 2 

LAT 

INJ 

2 LONC 

3702 . 1 

■39, 

70 

1 

196.88 

2143.6 

3702.1 

2143.6 

3702.1 

2143.6 


-39.69 

'39.70 

-59.69 

-39.70 

-39.69 


72.98 

196.88 

72.98 

196.88 

72.98 


BAU  . 3759 
FAU  .13530 
BSP  10331 
FSP  -3912 


VL  27.761  CAL 
VP  37.470  CAP 
/al  70.90  ZAP 


VHL  4.150 

OLA  50.38 

RAL  4.52 

RAO  6567.7 

VEL  11.773 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

19  12  40 

4264.79 

-34.60 

200.31 

239.70 

3 43  16 

2737.81 

-34.59 

79.70 

239.69 

19  12  48 

4264 . 79 

-34.60 

200.31 

239.70 

3 43  16 

2737.81 

-34.59 

79.70 

239.69 

19  12  48 

4264.79 

-34.60 

200.31 

239.70 

3 43  16 

2737.81 

-34.59 

79.70 

239.69 

BAU  .3819 
FAU  .15196 
BSP  9953 
FSP  -4367 


MID-COURSE  EXECUTION  ACCURACY 
SCT  1563.2  SCR  3040.7  SC3  1191.9 

RRT  .9211  RRT  .9988  RTF  .9115 

see  3426.1  R23  .1005  R13  .9940 

SCI  3381.9  SC2  548.7  THA  63.98 

flight  time  164.00 

DISTANCE  448.634 

2.62  A/L  84.10  MCA  199.41  SMA  1 
.60  ATP  95.56  TAL  165.16  TAP 


50.78  20  23  53 

50.77  4 28  53 

50.78  20  23  53 

50.77  4 28  53 

50.78  20  23  53 

50.77  4 28  53 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1986.0  SCR  2685.0  SC3  1317.5 

RRT  .9526  RRF  .9983  RTF  .9445 

see  3339.7  R23  .1287  Rl3  .9902 

SCI  3303.4  SC2  491.0  THA  53.91 


ORBIT  determination  ACCURACY 


ST 

1396.3 

SR 

2704.2 

SS 

3492.9 

CRT 

.9914 

CRS 

-.9999 

CST 

-.9897 

LSA 

4629.0 

MSA 

186.6 

SSA 

3.4 

Eli 

3039.1 

El2 

162.7 

alf 

62.81 

ARRIVAL 

DATE 

JUN 

6 1969 

ECC 

.15245 

INC 

5.8977 

VI 

30.279 

RCA 

108.86 

APO 

148.02 

V2 

34 .797 

7AC 

113.84 

ETC 

180.80 

CLP 

-96.84 

OPA 

-28.19 

RAP 

30.14 

ECC 

1 .2834 

PO  i 

CST  TIM 

INj 

1 2 LAT 

INJ 

2 LONG 

3664.8  -39.40  192-71 

2137.8  -39.39  72.10 

3664.8  -39.40  192.71 

2137.8  -39.39  72.10 

3664.8  -59.40  1^2. 7i 

2137.8  -39.39  72.10 

ORBIT  determination  ACCURACY 

ST  1750.2  SR  2319.6  SS  3528.9 

CRT  .9948  CRS  -.9999  CST  -.9930 

LSA  4567,5  MSA  185.7  SSA  4.1 

ELI  2902.3  EL2  142.9  AlF  53.00 


735 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  » 


LAUNCH  CATE  CEC  ?4  1966 


FlICHT  time  166.00 


arrival  cate  JUN  a 1969 


HELIOCENTRIC  CONIC 


DISTANCE  454.666 


RL  147.14 

LAL 

.00 

La  97.76 

VL  77 . 760 

CAL  7.69 

ATL  04.50 

HCA 

707.57 

SMA 

170.43 

ECC  .15707 

INC  5.4967 

VI 

50.779 

RP  100.97 

LAP 

-7.11 

LOP  794.73 

VP  37.465 

CAP  .90 

ATP  95.00 

TAL 

164.84 

TAP 

7.40 

RCA  100.00 

APO  140.06 

V7 

34.793 

RC  93.644 

Cl 

4J.37 

CP  '30.36 

TAl  69.79 

TAP  100.50 

ETS  355.50 

TAE 

144.67 

ETE 

737,70 

TAC  Ml  .72 

ETC  177.59 

CLP 

'102.79 

PtANETOCENTRIC  CONIC 

C3  16.157 

VHL 

4.019 

Ola  40.95 

RAl  6.01 

RAD  6567,6 

VEL  11.770 

PTH 

7.07 

VHP 

3.174 

OPA  '75.33 

RAP  76.05 

ECC 

I .7650 

LNCH  ATMTH 

LNCH  TIME 

L'l  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ 

7 LONG 

40.74 

19 

77  51 

4735.95 

'34,39 

197.19 

240,24 

57.73 

70 

30  77 

3636.0 

'50.96 

109.47 

131.76 

3 

46  77 

7737.73 

-34.30 

79.44 

240,23 

57.77 

4 

37  5 

7137.7 

-30.95 

71  .67 

40.74 

19 

77  51 

4735.95 

-34.39 

197.19 

740.74 

57.73 

70 

30  27 

3636.0 

-30.96 

109.47 

131 .76 

3 

46  77 

7737.73 

-34.30 

79.44 

740.73 

57.77 

4 

32  5 

7157.7 

-30.95 

71  .67 

40.74 

19 

77  51 

4735.95 

-34.39 

197.19 

740.74 

57.73 

70 

30  77 

3636.0 

-30.96 

109.47 

131 .76 

3 

46  77 

7737.73 

-34.30 

79.44 

740.73 

57.77 

4 

37  5 

7137.7 

-30.95 

71  .67 

0IFFE#?€:nTIAL  COWECTIONS 


MIO-COORSe  EXECUTION  ACCURACT 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .4405 

IRA 

.1700 

TC3-1 .4597 

BAU 

.3990 

SCT 

7403.4 

SCR  7357.4 

SC3 

1306.4 

ST 

7060.3 

SB 

1990.8 

SS 

3493.1 

ROC 

1.5033 

RRA 

.4150 

RC3-1.1335 

FAU 

.16173 

RRT 

.9607  RRF 

.9973 

RTF 

.9609 

CRT 

.9966 

CRS 

-,9998 

CST 

-.9946 

FOE 

0.9650 

FRA  3.1005 

FC3'0.6600 

BSP 

9957 

see 

3365.1 

R73 

.1471 

R13 

.9066 

LSA 

4517,6 

MSA 

104.4 

SSA 

4.7 

B0€ 

2.0029 

BRA 

.4497 

BC3  1.0470 

FSP 

'4645 

SCI 

3336.3 

SC7 

473.0 

tha 

44,37 

Eli 

7060.3 

EL7 

110.9 

ALF 

43.90 

LAUNCH  DATE  DEC  ?4  I960 


Flight  time  I66.00 


ARRIVAL  DATE  JUN  JO  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92 

ftp  100.93  LAP  -2,25  LOP  297,89 

RC  96.030  GL  39.63  CP  -^6.02 

PlA'ACTOCENTRIC  conic 
C3  J9.44Z  VML  3.930  OLA  47.79  RAL 


VL  ^7.756 
VP  37,459 
7AL  60.74 


OISTANCE  461.173 

CAL  7.76  A7L  04.01  MCA  705.73  SNA  170.41  ECC  .15347  INC  5.1097  VJ 

CAP  1.35  ATP  94.60  TAL  164.47  TAP  10.19  RCA  100.70  APO  140.11  V7 


TAP  105.55  ETS  353.51  TAE  145.40  ETE  228,19  ZAC  109.61  ETC  175.15 


30.779 
34 .709 
CLP'107.40 


0,07  RAO  6567.6  VEL  11.697  PTH  7.06  VHP  3.094  OPA  '77.97  RAP  77.55  ECC  J.754J 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  lONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

49.79 

29  41  0 

4717.91 

'34.00 

194.65 

740.93 

54.76 

70  51  71 

3617.9 

-30.40 

106.77 

130.71 

3 49  13 

7739.91 

-34,06 

79.47 

740.97 

54.75 

4 34  53 

T139.9 

'30.46 

71 .55 

49.79 

19  41  0 

4717.91 

-34,00 

194,65 

740.93 

54,76 

70  51  71 

3617.9 

'30.40 

106.77 

130,21 

3 49  13 

7739.91 

-34.06 

79.47 

740.97 

54.75 

4 34  53 

7139.9 

'30.46 

71  .55 

49.79 

19  4]  0 

4717.91 

-54,00 

194.65 

740.93 

54.76 

20  51  71 

3617.9 

'30.40 

106.77 

130.71 

3 49  13 

7739.91 

-54.06 

79.47 

740.97 

54.75 

4 34  53 

7139.9 

'30.46 

7J  .55 

oifferential  corrections 


MIO-COUR3C  EXECUTION  ACCURACY 


ORBIT  DETERMINATION  ACCURACY 


TOE 

1 .6007 

TRA  .7900  TC3-J.707O  BAU 

.4746 

SCT  7005.1  SCR  7054.0  SC3 

1400.9 

ST 

7357.0  SR 

1712,8 

SS 

3411  ,0 

ROE 

1.1617 

RRA  .3005  RC3-J .0100  FAU 

.16546 

RRT  .9766  RRF 

.9959  RTF 

.9701 

CRT 

.9977  CRS 

-.9996 

CST 

-.9955 

FOE 

8.6174 

FRA  3.4164  FC3-9.7767  B3P 

10764 

SC6  3476.7  R73 

.1571  R13 

.9043 

LSA 

4400.0  MSA 

103.7 

SSA 

5.3 

BOE 

1 .9039 

BRA  .4053  eC3  7.0566  F5P 

'4754 

SCI  3450.7  SC7 

350.6  THA 

36.07 

Eli 

7900.7  El7 

93.0 

ALF 

36.03 

LAUNCH 

date 

DEC  74  2960 

Flight  time 

170.00 

ARRIVAL 

CATE 

JUN 

12  1969 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  97.76 

RP  100.94  LAP  '7.39  LOP  30l .05 

RC  90.456  OL  30.14  CP  '73.79 

planetocentrk  conic 
C3  14.970  VHL  3,069  OlA  46.73  RAL 


VL  77.751 
VP  37.453 
TAL  67.71 


DISTANCE  467.539 

CAL  7.05  ATL  05.05  HCA  700.09  SMA  170.37  ECC  .15476  INC  4.9450  Vi  30.779 
CAP  1,77  ATP  94.33  TAl  164.05  TAP  17.94  RCA  100.57  APO  J40.J7  V7  34.707 
TAP  110.39  ETS  557.01  TAE  145.79  ETE  719.96  TAC  107.67  ETC  173.37  ClP'117.30 


10.67  RAO  6567.6  VEL  11  .677  PTH  7.05  VHP  3.106  OPA  '70.97  RAP  19.50  ECC  1 .7464 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC  INJ  RT  ASC  INJ  ATMTH  INJ 

TIME 

PO  CST  TIM 

INJ  7 LAT 

Iflj  2 LONG 

51  .13 

19 

53  11 

4194.73 

-33.71 

197.55 

74 J .77 

55.40 

21 

3 

5 

3594.7 

'37.97 

104.60 

170.07 

3 

51  55 

7744.65 

-33.70 

79.50 

741.76 

55.47 

4 

37 

39 

7144.7 

'37.96 

71  .63 

51.13 

19 

53  11 

4194.73 

-33.71 

197.55 

74J .77 

55.40 

71 

3 

5 

3594.7 

'37.97 

104 .60 

170,07 

3 

51  55 

7744.65 

'33.70 

79.50 

741 .76 

55.47 

4 

37 

39 

7144.7 

'37.96 

71  .63 

51.13 

19 

53  11 

4194.73 

'53.71 

197.55 

741.77 

55.40 

21 

3 

5 

3594.7 

-37.97 

104,60 

170.07 

3 

51  55 

7744 .65 

-33.70 

79.50 

741.76 

55.47 

4 

37 

39 

7144,7 

'37.96 

71  ,63 

differential  corrections 

MIO- 

COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACV 

toe  1.7475 

TRA 

.4131 

TC3-7.0996 

BAU  .4565 

9CT 

3103.7  SCR 

1700.7  SC3  1394. 7 

ST  7607.1 

SR  1477.9 

SS  3795.7 

ROE  .9056 

RRA 

.3564 

RC3  -.8919 

FAU  .16477 

RRT 

.9010  RRF 

.9936  RTF 

.9756 

CRT  .9905 

CRS  -.9994 

CST  -.9960 

FOE  0.1366 

FRA 

3.6163 

FC3-9.5767 

BSP  10070 

SC8 

365J.3  R23 

.1430  R13 

.9033 

LSA  4447.5 

MSA  101.7 

SSA  6.0 

BCE  7.0063 

BRA 

.5456 

BC3  7.7017 

FSP  -4745 

SCI 

3630.7  SC7 

303.0  tha 

29.09 

ELI  7991.6 

El7  69.5 

ALF  79.50 

LAUNCH  DATE  DEC  74  I960 


flight  time  177.00 


ARRIVAL  DATE  JUN  14  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  97.76 

RP  100.94  LAP  -7.57  LOP  304.71 

RC  100.037  Cl  36.77  CP  -71. 71 

PLANETOCENTRK  CONIC 
C3  14.660  VHL  3.030  OLA  45.05  RAL 


VL  77,744 
VP  37.446 
TAL  66.60 


OISTANCE  473.535 

CAL  7.95  ATL  05.75  HCA  717.05  SMA  170.37  ECC  .15574  INC  4.7464  VI  30.779 

CAP  7,00  ATP  94.03  TAL  163.50  TAP  15.63  RCA  100.40  APO  140.74  V7  34.705 

TAP  115.07  ETS  350.09  TAE  144.40  ETE  717.97  TAC  105.97  ETC  17l .94  CLP'J16.90 


17.47  R40  6567.6  VEL  11.664  PTH  7.05  VHP  3.157  OPA  -19.74  RAP  17.10  ECC  1.7414 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.30 

70  4 70 

4170.07 

'33.33 

190.70 

747.77 

56.40 

21  14  7 

3570.0 

'37.46 

107.79 

177.70 

3 54  39 

7750.90 

'33.31 

79.06 

747.76 

56.47 

4 40  30 

T151 .0 

'37.45 

7J  .07 

57.30 

TO  4 70 

4J70.07 

'33.33 

190.78 

247.77 

56.40 

71  14  7 

3570.0 

'37.46 

107.79 

127.70 

3 54  39 

7750,90 

-33.31 

79.86 

747.76 

56.47 

4 40  30 

7151  .0 

'37.45 

7J  .07 

52,30 

20  4 28 

4T^.07 

-33.33 

190.78 

747.77 

56.40 

71  14  7 

3570.0 

'37.46 

107.79 

127,70 

3 54  39 

7750.90 

-33.31 

79.86 

247. re 

56.47 

4 40  30 

7151  .0 

'37.45 

7J  .07 

OirFERENTlAL  CORRECTIONS 
TOE  1.0709  TRA  .5304  TC3-7.3040  BAU  .4909 

ROE  .0465  RRA  .3743  RC3  '.7611  FAU  .15997 

FOE  7.5974  FRA  3.7431  FC3-9.4397  BSP  11509 

0OE  7.0534  BRA  .6706  6C3  7.5033  FSP  -4671 


MIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERMINA 

SCT  3536.6  SCR  1550.4  SC3  1355.4  ST  7070.0  SR 

RRT  ,9824  RRF  ,9902  RTF  .9790  CRT  ,9992  CRS 

see  3064,7  R73  .1776  RJ3  .9037  L5A  4476.0  MSA 

SC!  3055.5  5C7  766.0  THA  73.53  ELI  3090.7  El7 


TION  ACCURACY 
1283,6  SS  3165.0 
-.9990  CST  -.9963 
100.0  SSA  6.7 
47.5  ALF  74.46 


736 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL  4.  1968-69  ) 


LAUNCH  CATE  CEC  2A  1968 


heliocentric  CONIC 


Flight  time  174.00 


ARRIVAL  CATE  JUN  16  1969 


RL  147.14 

lal 

.00 

La  92.26 

VL 

RP  108.95 

lap 

-2.64 

LOP  307.38 

VP 

RC  103.240 

gl 

35.50 

GP  -18.99 

TAL 

planetocentric  conic 

C3  14.496 

VHL 

3.807 

CLA  45.06 

ral 

LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

n 

53.36 

20 

15  14 

4166.03 

- 

126.64 

3 

57  32 

2758.55 

- 

53.36 

20 

15  14 

4166.03 

- 

126.64 

3 

57  32 

2758.55 

- 

53.36 

20 

15  14 

4166.03 

- 

126.64 

5 

57  32 

2758.55 

- 

27.735 

37.438 

65.63 


DISTANCE  479.711 

CAL  3.07  A7L  85.42  MCA  215.21  SMA  128.26  ICC  .15639  INC  4.5793  VI  30.279 
GAP  2.45  A7P  93.74  TAL  163.07  TAP  18.28  PCA  108.20  APO  148.32  V2  34.7H4 
7AP  119.39  ETS  350.06  7AE  145.09  ETE  207.09  7AC  104.55  ETC  170.92  ClP'121  .26 


14.13  RAD  6567.6  VEU  11.657  PTH  2.05  VHP  3.224  OPA  -17.70  RAP  15.08  ECC  1 .2386 


NJ  LAT 
32.92 
32.90 
32.92 


differential  CORRECTIONS 
TCE  1.9767  TRA  .6636  TC3-2.6435 
ROE  .7347  RRA  .2917  RC3  -.6385 
FOE  7.0206  FRA  3.7898  FC3-9.1463 
BOE  2.1088  6RA  .7249  BC3  2.7196 

LAUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 
RP  108.95  LAP  -2.75  LOP  310.54 
RC  105.643  Gl  34.31  GP  -17,07 
PLANE TOCEN TRIG  CONIC 


32.90 

BAU  .5271 
FAU  .15315 
BSP  izy)s 
FSP  -4455 


INJ  LONG 
189.28 
80.24 
189.28 
80.24 
189.28 
80.24 


INJ  RT  ASC 
243.91 

243.90 

243.91 

243.90 

243.91 
243.90 


iNj  A7MTH 
57.30 

57.29 

57.30 

57.29 

57.30 
57.29 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  24  40 

3566.0 

-36.96 

181 .27 

4 43  31 

2158.5 

-36.95 

72.23 

21  24  40 

3566.0 

-36.96 

181 .27 

4 43  31 

2158.5 

-36.95 

72.23 

21  24  40 

5566.0 

-36.96 

181  .27 

4 43  31 

2158.5 

-36.95 

72.23 

VL 

VP 

7At 


MID-COURSE  EXECUTION  ACCURACY 
SOT  3859.9  SGR  1358.3  SC3  1296.9 

RRT  .9815  RRF  .9851  RTF  .9814 

see  4091.9  R23  .0936  R13  .9836 

SCI  4084.6  SC2  245.6  THA  19.13 

flight  time  176.00 

distance  485.868 

27.725  gal  3,19  A7L  85.56  HCA  218.37  SMA  I2fi.l9 

37,431  GAP  2.81  ATP  93.48  TAL  162.52  TAP  20.88 

64.56  TAP  123.48  ETS  349.46  TAE  141.56  ETE  202.37 


ORBIT  DETERMINATION  ACCURACY 
ST  3005.3  SR  1121.3  5S  3019.9 

CRT  .9997  CRS  -.9983  CST  -.9965 

LSA  4401.9  MSA  179.2  SSA  7.4 

ELI  3207.6  EL2  27.7  ALF  20.46 


ARRIVAL  CATE  JUN  18  1969 


ECC  .15773  INC  4.4365  VI  30.279 
RCA  107,97  APO  148.41  V2  34.783 
TAC  103.43  ETC  170,17  ClP-125.24 


C3  14.431 

VHL 

3.799 

OLA  44 . 34 

RAL  15.82 

RAO  6567.6 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

54.33 

20 

25  39 

4155,37 

-32,49 

187.98 

125.67 

4 

0 36 

2767.18 

-32.48 

80.71 

54,33 

20 

25  39 

4155.37 

-32.49 

187.98 

125.67 

4 

0 36 

2767.18 

-32.48 

80.71 

54.33 

20 

25  39 

4155.37 

-32.49 

187,96 

125.67 

4 

0 36 

2767.18 

-32.48 

80.71 

2.05  VHP  3.317  OPA  -16.31  RAP  13,48  ECC  1.2375 


differential  corrections 
TOE  2.0680  TRA  .7902  TC3-2.8715  BAU  .5632 

ROE  .6457  RRA  .2611  RC3  -.5260  FAU  .14495 

FOE  6.4448  FRA  3.7872  FC3-8.6957  6SP  13140 

BOE  2.1665  BRA  .832f  BC3  2.9193  FSP  -4250 


INJ  RT  ASC 
245.18 

245.17 

245.18 

245.17 

245.18 
245.17 

MJO-COURSE  EXECUTION  ACCURACY 
SGT  4155.2  SGR  1188.1  SG3  1227.8 
RRT  .9779  RRF  .9777  RTF  .9830 
SGe  4321.7  R23  .0631R13  .9841 

SGI  4315.1  SG2  239.3  THA  15.67 


1 ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.98 

21 

34  55 

3555.4 

-36.45 

J 79.96 

57.97 

4 

46  43 

2167.2 

-36.44 

72.69 

57.98 

21 

34  55 

3555.4 

-36.45 

179.96 

57.97 

4 

46  43 

2167.2 

-36.44 

72.69 

57.98 

21 

34  55 

3555.4 

-36.45 

179.96 

57.97 

4 

46  43 

2167.2 

-36.44 

72.69 

ORBIT  OETERMINA 
ST  3159.6  SR 
CRT  .9999  CRS 
LSA  4377.6  MSA 
ELI  3310.4  EL2 


TION  ACCURACY 
987.9  SS  2869.8 
.9973  CST  -.9966 
177.8  SSA  8.1 
11  .8  ALF  17.36 


LAUNCH  DATE  DEC  24  i968 


flight  time  178.00 


ARRIVAL  date  JUN  20  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26 

RP  108.95  LAP  -2.86  LOP  313.70 

RC  108.045  gl  33.17  GP  -15,42  TAL 

PLANETOCENTRIC  CONIC 
C3  14.456  VHL  3.802  CLA  43.69  RAL 


VL  27.7J3  CAL 
VP  37.422  GAP 


DISTANCE  492.005 
3.33  ATL  85.69  HCA 
3.16  ATP  93.23  TAL 


17.51 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

55.22 

20  35  55 

4146.42 

-32.05 

124 .78 

4 3 48 

2776.90 

-32.04 

55.22 

20  35  55 

4146.42 

-32.05 

124 .78 

4 3 48 

2776.90 

-32.04 

55.22 

20  35  55 

4146.42 

-32.05 

124 .78 

4 3 48 

2776.90 

-32.04 

oifferential 

CORRECTIONS 

RAO  6567. 
INJ  LONG 
186.85 
81.27 
186.85 
81.27 
186.85 
81 .27 
MIO 


TOE  2.1478  TRA  .9195  TC3-3.0S42  BAU  ,5978 
ROE  .5757  RRA  .2331  RC3  -.4241  FAU  .13568 
FOE  5.8946  FRA  3.7526  FC3-8.1256  BSP  13941 
BCE  2.2236  0RA  .9486  6C3  3.0934  FSP  -4012 

LAUNCH  DATE  CEC  24  1968 


6 VEL  11-655  PTH 
INJ  RT  ASC  IN, 

246.58 

246.57 

246.58 

246.57 

246.58 
246.57 

COURSE  EXECUTION  ACCURACY 
SGT  4424.6  SGR 
RRT  .9709  RRF 
SGB  4546.4  R23 
SGI  4539.9  SC2 

flight  TIME  180.00 


221 .53 

SMA 

128 

.11 

ECC 

.15925 

INC 

4.3123 

VI 

30.279 

161 .92 

TAP 

23 

.44 

RCA 

107, 

.71 

APO 

148.51 

V2 

34.783 

139.94 

ETE 

198 

.58 

TAC 

102 

.61 

ETC 

169.62 

CLP 

'128.93 

2.05 

VHP 

3.428 

DPA 

-15 

.03 

RAP 

12.26 

ECC 

1 .2379 

i ATMTH 

INJ  TIME 

PO 

CST 

TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

58.55 

21 

45 

2 

3546 

.4 

' 

35.95 

178.83 

58.54 

4 

50 

5 

2176 

,9 

35.94 

73.25 

58.55 

21 

45 

2 

3546 

.4 

- 

■35.95 

178.83 

58.54 

4 

50 

5 

2176 

,9 

■35.94 

73.25 

58.55 

21 

45 

2 

3546 

.4 

■35.95 

178.83 

58.54 

4 

50 

5 

2176 

.9 

■35.94 

73.25 

ORBIT  DETERMINATION  ACCURACV 


1045.4  SG3 

1153.5 

ST 

3288.0 

SR 

879.8 

SS 

2721  .5 

.9672  RTF 

.9841 

CRT 

.9999 

CRS 

-.9958 

CST 

-.9966 

.0370  R13 

.984  7 

LSA 

4354.4 

MSA 

176.6 

SSA 

8.8 

244,2  THA 

12.96 

ELI 

3403.7 

EL2 

11  .8 

ALF 

14.98 

ARRIVAL  CATE  JUN  22  1969 


RL  147.14 

LAL 

.00 

La  92.26 

VL  27.701 

CAL  3.49 

ATL  85.80  HCA  224.69 

SMA  128.03 

ECC  .16096 

INC 

4.2027 

VI 

30.279 

RP  108.94 

LAP 

-2.95 

LOP  316.86 

VP  37.414 

CAP  3.52 

ATP  92.99 

TAL  161.28 

TAP  25.96 

RCA  107.42 

APO 

148.63 

V2 

34 .784 

RC  no. 446 

GL 

32.07 

GP  -13.98 

7AL  62.31 

TAP  130.81 

ETS  348.69  TAE  138.34 

ETE  195.54 

TAC  102.08 

ETC 

169.24* 

CLP 

-132.34 

Planetocentric  conic 

C3  14.562 

VHL 

3.816 

OLA  43.08 

RAL  19.21 

RAO  6567.6 

VEL  11.660 

PTH  2.05 

VHP  3.553 

OPA  -13.83 

RAP 

11  .40 

tee 

1 .2397 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ 

i 2 LAT 

INJ 

2 LONG 

56.07 

20 

46  5 

4138.97 

-31 .59 

185.85 

248.10 

59.04 

21  55  4 

3539.0 

- 

35.43 

177.85 

123.93 

4 

7 1] 

2787.61 

-31.58 

81.90 

248.10 

59.02 

4 53  39 

2187.6 

- 

35.42 

73.90 

56.07 

20 

46  5 

4138.97 

-31 .59 

185.85 

248.10 

59.04 

21  55  4 

3539.0 

- 

35.43 

177.85 

123.93 

4 

7 11 

2787.61 

-31 .58 

81.90 

248.10 

59.02 

4 53  39 

2187.6 

' 

35.42 

73.90 

56.07 

20 

46  5 

4138.97 

-31.59 

185.85 

248.10 

59.04 

21  55  4 

3539.0 

- 

55.43 

177.85 

123.93 

4 

7 11 

2787.61 

-31 .58 

81.90 

248.10 

59.02 

4 53  39 

2187.6 

- 

35.42 

73,90 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACV 

TOE  2.2163 

TRA 

1 .0519 

TC3-3.2234 

BAU  .6309 

SGT  4669.2  SGR  ! 

927.2  SG3  1077.9 

ST  3391  .2 

SR 

792.4 

SS 

2575.8 

ROE  . 5208 

RRA 

.2081 

RC3  -.3350 

FAU  .12617 

RRT 

.9599  RRF 

.9531  RTF 

.9849 

CRT  .9995 

CRS 

-.9936 

CST 

-.9966 

FOE  5.3764 

FRA 

3.6959 

FC3-7.5010 

BSP  14722 

see  4760.4  R23 

.0171  R13 

.9851 

LSA  4328.0 

MSA 

175.8 

SSA 

9.4 

BOE  2.2767 

BRA 

1 .0723 

6C3  3.2408 

FSP  -3768 

SGI  4753.6  SC2  ; 

255.2  THA 

10.82 

ELI  3482.5 

EL2 

24.9 

ALF 

13.15 

737 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69* 


LAUfJCH  DATE  CEC  J 968 


rtl&HT  TIMC  182.00 


arrival,  cate  JUN  J969 


heliocentric  COJIC 

Rl  147.14  UAL  .00  lOl  92.26  vu  27.687 

RP  108.94  lap  -3.04  LOP  320.03  VP  37.405 

RC  112.844  CL  31.00  CP  -12.73  2Al  6i.l3 

PLANETOCENTRIC  cowic 


DISTANCE  504.219 

CAL  3.66  A/L  85.90  HCA  227.85  SWA  127.93  ECC  .16285  INC  4.1046  VI  30.279 
CAP  3.88  A7P  92.76  TAL  160.59  TAP  28.44  RCA  107.10  APO  148.76  V2  34.786 
ZAP  134,09  ETS  348.46  7AE  136.80  ETE  193.10  ZAC  lOJ  .8^  ETC  168.97  CuP-135.50 


C3  14.745 

VHL 

3.840 

CLA  42.50 

RAl  20.93 

RAO  6567, 

.6  VEL  11.667  PTH  2.05 

VHP 

3. 

.692 

CPA 

-12.70 

RAP 

10.86 

ECC 

I .2427 

LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH 

INJ 

TIME 

PO 

C5T  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

56.88 

20 

56  14 

4132.77 

-31 .11 

184.97 

249.74 

59.45 

22 

5 

7 

3532.8 

- 

34.91 

176.98 

123.12 

4 

10  42 

2799.35 

'31 .10 

82.60 

249.73 

59.44 

4 

57 

22 

2199.4 

- 

34.90 

74,62 

56.88 

20 

56  14 

4132.77 

'31,11 

184.97 

249.74 

59.45 

22 

5 

7 

3532.8 

- 

34.91 

176.98 

123.12 

4 

10  42 

2799.35 

-31.10 

82.60 

249.73 

59.44 

4 

57 

22 

2199.4 

- 

34.90 

74 .62 

56.88 

20 

56  14 

4132.77 

-31 .11 

184.97 

249.74 

59.45 

22 

5 

7 

3532.8 

- 

34.91 

1 76 , 98 

123.12 

4 

10  42 

2799.35 

-31 .10 

82.60 

249.73 

59.44 

4 

57 

22 

2199.4 

- 

34.90 

74  .62 

differential  corrections 

MIC- 

’COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  2.2789 

TRA 

I .1910 

TC3-3.3408 

BAU  .6605 

SCT 

4894.4  SCR 

831.6  SC3  1004.4 

ST 

3477.2 

SR 

723.5 

SS 

2440.0 

ROE  .4789 

RRA 

.1864 

RC3  -.2560 

FAU  .11616 

RRT 

.9443  RRF 

.9347  RTF 

.9854 

CRT 

.9985 

CRS 

-.9907 

CST 

-.9965 

FOE  4,9070 

FRA 

3.6340 

FC3-6.8204 

BSP  15387 

see 

4964.5  R23 

.0043  R13  . 

.9854 

LSA 

4305.5 

MSA 

175.5 

SSA 

10.1 

60E  2.3286 

0RA 

1 .2055 

6C3  3.3506 

FSP  -3502 

SCI 

4957.1  SC2 

270.2  THA 

9.14 

ELI 

3551  .5 

El2 

38.4 

alf 

11.74 

LAUNCH  DATE  OEC  24  1968 


flight  time  184.00 


AflffIVAL  DATE  JUN  26  1969 


heliocentric  conic 

RL  147.14  LAL  .00  LOL  92.26  VL 

RP  108.93  LAP  -3.12  LOP  323.19  VP 

RC  115.239  CL  29.95  OP  -11.65  ZAL 

planetocentric  conic 

C3  15.001  VHL  3.873  OLA  41.94  RAL 


distance  510.294 

27.672  CAL  3.84  AZL  85.98  HCA  231  .01  SMA  127.83  ECC  .16494  INC  4.0159  VI  30  . 2 79 

37.396  CAP  4.24  ATP  92.53  TAL  159.88  TAP  30.88  RCA  106.74  APO  J48.91  V2  34.789 

59.91  ZAP  137.12  ETS  348.29  ZAE  135.34  ETE  191.12  ZAC  101.81  ETC  168.80  ClP-138.43 

22.66  RAO  6567,6  VEL  11.678  PTH  2.05  VHP  3.843  OPA  -11.62  RAP  10.60  ECC  1.2469 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

57.66 

21  6 26 

4127.65 

-30.61 

184.18 

251.49 

59.80 

22  15  14 

3527.6 

-34.37 

176.22 

122.34 

4 14  19 

2812.19 

-30.60 

83.39 

251.48 

59.79 

5 111 

2212.2 

-34.36 

75.43 

57.66 

21  6 26 

4127.65 

-30.61 

184.18 

251.49 

59,80 

22  15  14 

3527.6 

-34,37 

176.22 

122.34 

4 14  19 

2812.19 

-30.60 

83.39 

251 .48 

59.79 

5 1 11 

2212.2 

-34.36 

75.43 

57.66 

21  6 26 

4127.65 

-30.61 

184.18 

251.49 

59.80 

22  15  14 

3527.6 

-34.37 

176.22 

122.34 

4 14  19 

2812.19 

-30.60 

83.39 

251 .48 

59.79 

5 1 U 

2212.2 

-34.36 

75.43 

DIFFERENTIAL  CORRECTIONS 


MIO-COURSE  EXECUTION  ACCURACV 


OR8IT  DETERMINATION  ACCURACY 


TOE 

2.3296 

TRA 

1 .3513 

TC3-3.4342 

BAU 

.6898 

SCT 

5095.4 

SCR 

753.5 

SC3 

932.6 

ST 

3537.4 

SR 

667.7 

SS 

2504.6 

ROE 

.4463 

RRA 

.1667 

RC3  -.1914 

FAU 

.10702 

RRT 

.9239  RRF 

.9117 

RTF 

.9857 

CRT 

.9969 

CRS 

-.9870 

CST 

-.9965 

FOE 

4.4671 

FRA 

3.5534 

FC3-6.1763 

BSP 

16089 

sea 

5150.8 

R23 

-.0049 

R13 

.9857 

LSA 

4?70.8 

MSA 

175.3 

SSA 

10.7 

BOE 

2.37^0 

BRA 

1 .3417 

0C3  3.4395 

FSP 

-3269 

SCI 

514?. 9 

SC2 

285.6 

tha 

7,80 

ELI 

3599.5 

EL2 

51.5 

alf 

10.66 

LAUNCH  DATE  DEC  24  1968 


flight  TIME  186.00 


ARRIVAL  CATE  JUN  28  1969 


HELIOCENTRIC  CONIC 


DISTANCE  516.349 


RL  147.14 

LAL 

.00 

LOL  92,26 

VL  27.656 

CAL  4.04 

AZL  86.07 

HCA 

234.17 

SMA 

127.72 

ECC  .16724 

INC  3,9347 

vj 

30.279 

RP  I OS . 92 

LAP 

'3.19 

LOP  326.36 

VP  37.^7 

CAP  4.60 

AZP  92.31 

TAL 

159.12 

TAP 

33.29 

RCA  106.36 

APO  149.08 

V2 

34 .792 

RC  117.630 

28.91 

OP  -10^70 

ZAl  58.66 

ZAP  139.93 

ETS  348.15 

ZAE 

134.00 

189.51 

ZAC  102.03 

ETC  168.69 

ClP 

'141,15 

PLANETOCENTRIC  CONIC 

C3  15.332 

VHL 

3.916 

CLA  41.40 

RAL  24.40 

RAD  6567.6 

VEL  11.693 

PTH 

2.06 

VHP 

4.003 

CPA  -10.58 

RAP  10.59 

ECC 

1 .2523 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ 

1 TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

58.44 

21 

16  42 

4123.45 

-30.09 

183.47 

253.53 

60.10 

22 

25  26 

3523.5 

-33.82 

175.53 

121 .56 

4 

17  59 

2826.17 

-30.08 

84.26 

253.32 

60.09 

5 

5 5 

2226.2 

-33.80 

76 .33 

58.44 

21 

16  42 

4123.45 

-30.09 

183,47 

253.33 

60.10 

22  25  26 

3523.5 

-33,82 

175.53 

121  .56 

4 

17  59 

2826.17 

-30.08 

84.26 

253.32 

60.09 

5 

5 5 

2226.2 

'33.80 

76.33 

58.44 

21 

16  42 

4125.45 

'30.09 

183.47 

253.33 

60.10 

22 

25  26 

3523.5 

-33.82 

175.53 

121 .56 

4 

17  59 

2826.17 

'30.08 

84.26 

253.52 

60.09 

5 

5 5 

2226.2 

'33.80 

76.33 

differential  corrections 


MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


TCE  2.3733 

TRA  1.4  770 

TC3'3.4954 

BAU 

.7170 

SCT  5277.8  SCR 

691.5  SC3  864.5 

ST 

3579.7 

SR 

623.8 

SS 

2175.6 

RCE  .4221 

RRA  . 1 496 

RC3  '.1373 

FAU 

.09828 

RRT  .8987  RRF 

.8843  RTF 

.9859 

CRT 

.9945 

CRS 

',9823 

CST 

-.9964 

FOE  4.0674 

FRA  3.4693 

FC3'5.5495 

BSP 

16736 

see  5322.9  R23  - 

.0108  R13 

.9859 

LSA 

4231  .5 

MSA 

175.6 

SSA 

1 1 .2 

BCE  2.4106 

BRA  1 .4845 

0^33.4981 

FSP 

'3045 

SCI  5314.4  SC2 

301.1  tha 

6.74 

ELI 

3633.0 

EL2 

64.2 

Alf 

9.84 

LAUNCH  CATE  DEC  24  1968 

Flight  time  ids.oo 

arrival 

CATE 

JUN 

30  1969 

HELIOCENTRIC  CONIC 

DISTANCE  522. 

381 

RL  147.14 

LAL  .00 

LOL  92.26 

VL 

27.639 

CAL  4.26  AZL  86.14 

HCA  237.33 

SMA 

127.60 

ECC 

.16974 

INC 

3.8598 

VI 

30.279 

RP  108.91 

LAP  '3.25 

LOP  329.53 

VP 

37.378 

CAP  4.97  AZP  92.09 

TAL  158.33 

TAP 

35 

.66 

RCA 

105.94 

APO 

149.26 

V2 

34.796 

RC  120.015 

Gl  27.88 

OP  '9.86 

ZAL 

57.38 

ZAP  142.55  ETS  348.04 

ZAC  132.76 

ETE 

188 

1.20 

ZAC 

102.46 

ETC 

168.63 

CLP 

'143.69 

Planetocentric  ccnic 

C3  15.739 

VHL  3.967 

OLA  40.87 

RAL 

26.16 

RAO  6567.6  VEL  U.7lO 

PTH  2.06 

VHP 

4. 

174 

CPA 

-9.56 

RAP 

10.81 

ECC 

1 .2590 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long  INJ  RT  ASC 

INJ  AZMTH 

INJ 

TIME 

PO 

CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

59.20 

21  27  5 

4120.06 

'29.54 

182.81  255.26 

60.37 

22 

35 

45 

3520 . 1 

' 

33.24 

1 74  .91 

120.80 

4 21  59 

2841 .37 

'29.53 

85.20  255.25 

60.35 

5 

9 

I 

224]  .4 

- 

33.23 

77.31 

59.20 

21  27  5 

4120.06 

-29.54 

182.81  255.26 

60.37 

22 

35 

45 

3520.1 

- 

33.24 

174  .91 

120.80 

4 21  39 

2841 .37 

-29.53 

85.20  255.25 

60.35 

5 

9 

1 

2241  .4 

' 

33.23 

77.31 

59.20 

21  27  5 

4120.06 

-29.54 

182.81  255.26 

60.37 

22 

35 

45 

5520 . 1 

33.24 

1 74  .91 

120.80 

4 21  39 

2841 .37 

'29.53 

85.20  255.25 

60.35 

5 

9 

I 

2241  .4 

- 

33.23 

77.31 

differential  corrections 

MIO-COURSC  EXECUTION  ACCURACY 

ORBIT  CE TERMINATION  ACCURACY 

TOE  2. 4112 

TRA  1 .6295 

TC3-3.5255 

BAU 

.7421 

SCT  5444.0  SCR 

643.4  SC3  801  .0 

ST 

3606,3 

SR 

589.8 

55 

2054.5 

RCE  .4049 

RRA  .1351 

RC3  -.0926 

FAU 

.08992 

RRT  .8694  RRF 

.8533  RTF 

,9860 

CRT 

.9913 

CRS 

'.9766 

CST 

-.9963 

FOE  3.7076 

FRA  3.3878 

FC3-4.9464 

BSP 

17328 

see  5481.8  R23  - 

.0138  R13 

.9859 

LSA 

4188.4 

MSA 

176.6 

SSA 

11  .7 

BCE  2.4449 

BRA  1 .6351 

6C3  3.5267 

FSP 

'2830 

SCI  5472.7  SC2 

316.2  tha 

5.89 

Eli 

3653.4 

El2 

76.5 

ALF 

9.21 

738 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  Z*  196fl 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  9Z,Z6 

ftp  LAP  -3.30  tOP  332.70 

RC  122.394  CL  26.96  OP  -9.13 

planctocentric  conic 
C3  16.224  VHL  4.029  OLA  40.34  RAL 


flight  time  190.00 
distance  529.391 

VL  27.621  OAL  4.49  A/L  96.21  HCA  240.49  SMA  127.49 

VP  37.369  GAP  5.34  A7P  91.97  TAL  157.51  TAP  39.01 

7AL  56.07  ZAP  144,99  ETS  347.94  ZA£  131.63  ETE  197.12 


27.94  RAO  6567.7  VEL  J 1.731  PTM  2.07  VHP 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

59.97 

21  37 

36 

4117.37 

-29.97 

192.21 

120.03 

4 25 

16 

2957.96 

-29.96 

96.24 

59.97 

21  37 

36 

4117,37 

-29,97 

192.21 

120.03 

4 25 

18 

2957,96 

-29.96 

96.24 

59.97 

21  37 

36 

4117.37 

-29.97 

192.21 

120.03 

4 25 

19 

2957.96 

-29.96 

96.24 

INJ  RT  ASC 
257.29 
257.27 
257.29 
257.27 
257.29 
257.27 


INJ  AZMTH 
€0.59 
60.59 
60.59 
60.59 
60.59 
60.59 


INJ 


27.602  CAL 
37.361  CAP 


DIFFERENTIAL  CORRECTIONS 
TOE  2.4440  TRA  1.7993  TCS-5.5270  9AU  .7651 
ROE  .3933  RRA  .1230  RC3  -.0566  FAU  .09212 

FOE  3,3940  fra  3.3091  FC3-4.3921  BSP  17969 

BOE  2.4754  BRA  1.7935  6C3  3.5275  FSP  -2629 

4.AUNCH  DATE  DEC  24  1969 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL  92.26  VL 

RP  109.99  LAP  -3.34  LOP  335.97  VP 

RC  124.766  CL  25.95  OP  -9.49  ZAL 

PLA«T0CENTRIC  CONIC 

C3  16,794  VHL  4.099  OlA  59,92  RAL  29.72  I 

LNCH  AZMTH  LNCH  TIPC  L-I  TIME  INJ  LAT 
60.75  21  49  15  4115.29  -29.37 

119.25  4 29  53  2975.74  -29.35 

60.75  21  49  15  4115.29  -29.37 

119.25  4 29  53  2975.74  -29.35 

60.75  21  49  15  4115.29  -29.37 

119.25  4 29  53  2975.74  -29.35 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4741  TRA  1.9590  TC3-3.4967  BAU  .7951 

ROE  .3967  RRA  .1133  RC3  -.(3274  FAU  .07464 

FOE  3.0962  FRA  3.2373  FC3-3.9477  BSP  19312 

BOE  2.5042  BRA  1.9622  BC3  3.4969  FSP  -2432 


SOT  5595.6  SCR  606.5  SC3 
RRT  .9373  R»F  .9201  RTF 
see  5629.3  R23  -.0152  R13 
SCI  5619.6  SC2  330.3  THA 

FLIGHT  TIME  192.00 


4.354 
TIME 
22  46  13 
5 12  56 
22  46  13 
5 12  56 
22  46  13 
5 12  56 
ICV 
742,1 
.9960 
.9959 
5.20 


ARRIVAL  date  JUL  2 1969 


ECC  .17246  INC  3.7900  Vl  30.279 
RCA  105.50  APO  149.47  V2  34.900 
ZAC  103.07  ETC  169.60  ClP-146,05 

OPA  -9.57  RAP  11.22  ECC  1 .2670 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3517.4  -32.64  174,35 

2257.9  -32.63  79.38 

3517.4  -32.64  174,35 

2257.9  -32.63  79.39 

3517.4  -32.64  174.35 

2257.9  -32.63  78.39 

ORBIT  determination  ACCURACV 
ST  3619.9  SR  563.7  SS  1940.7 
CRT  .9973  CRS  -.9700  CST  -.9962 
LSA  4141.1  MSA  179.2  SSA  12.2 
Eli  3661.5  El2  99.5  ALF  9.75 

ARRIVAL  DATE  JUL  4 1969 


DISTANCE  554. 3H 

4.74  AZL  96.29  HCA  243.66  SMA  127.36 
5.72  AZP  91.65  TAL  156.66  TAP  40.32 


ECC  .17542  INC  3.7244  VI  30.279 
RCA  105.02  APO  149.70  V2  34.905 
54^73  ZAP  147i26  ETS  347!93  ZAE  130.60  ETE  196.22  ZAC  103.94  ETC  169.60  ClP-149.26 


INJ  LONG 
191.65 
97.37 
191 .65 

97.37 
191.65 

97.37 


VEL  11.755 

PTH  2.07 

VHP  4.543 

OPA  -7.59 

RAP  11.91 

ECC  1.2764 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

259.39 

60.79 

22  56  50 

3515.3 

-32.02 

173.93 

259.37 

60.79 

5 16  49 

2275.7 

-32.01 

79.55 

259.39 

60.79 

22  56  50 

3515.3 

-32.02 

173.93 

259.37 

60.79 

5 16  49 

2275.7 

-32.01 

79.55 

259.39 

60.79 

22  56  50 

3515.3 

-32.02 

173.93 

259.37 

60.79 

5 16  49 

^75.7 

-32.01 

79.55 

SGT  5735.4  SGR 

579.2  SG3 

699.0 

ST 

RRT 

.9039  RRF 

.7965  RTF 

.9959 

CRT 

see 

5764.6  R23 

-.0150  RI3 

.9959 

LSA 

SGI 

5754.4  SG2 

343.3  THA 

4.66 

ELI 

3621.9  SR 
.9925  CRS 
LSA  4092.7  MSA 
Eli  3661.1  El2 


544.2  SS  1935.7 
-.9626  CST  -.9961 


190.5  SSA 
100.3  AtF 


12.6 

9.40 


LAUNCH  DATE  DEC  24  1969 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  -00  LOL  92.26  VL 

RP  109.96  LAP  -3.37  LOP  339.04  VP 

RC  127.129  CL  24.94  CP  -7,92  ZAL 

planetocentric  conic 
C3  17.454  VHL  4.179  DLA  39.29  RAL 


flight  time  194.00 
DISTANCE  540.339 

27.583  GAL  5.00  AZL  96.34  HCA  246.92  SMA  127.23 

37.352  CAP  6.10  AZP  91,44  TAL  155.79  TAP  42.61 

53.39  ZAP  149.40  ETS  347.71  ZAE  129.67  ETE  195.49 


ARRIVAL  DATE  JUL  6 1969 


ECC  .17961  INC  3.6622  VI  30.279 
RCA  104.50  APO  149.95  V2  34.911 
ZAC  104.77  ETC  168.61  ClP-150.34 


31.51  RAO  6567.7 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

61  .53 

21  59 

3 

4113.74 

-27.73 

191.11 

119.47 

4 32 

19 

2995.09 

-27.72 

99.60 

61  .53 

21  59 

3 

4113.74 

-27.73 

191.11 

118.47 

4 32 

19 

2995.09 

-27.72 

99.60 

61.53 

21  59 

3 

4113.74 

-27.73 

191.11 

119.47 

4 32 

19 

2995.09 

-27,72 

99.60 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4968  TRA  2.1345  TC3-3.4495  BAU  .9049 

ROE  .3937  RRA  .1054  RC3  -.0059  FAU  .06900 

FOE  2.9316  FRA  3.1647  FC3-3.3729  BSP  19795 

BOE  2.5261  BRA  2.1371  BC3  3.4495  FSP  -2262 

launch  date  DEC  24  1969 


VEL  11.793  PTH 
INJ  RT  ASC 
261.55 
261.55 
261.55 
261.55 
261.55 
261.55 


SGT  5960.0  SGR  559.5  SG3 
RRT  ,7709  RRF  .7532  PTf 
see  5996.5  R23  -.0146  R13 
SGI  5975. B SG2  354,9  THA 

flight  TIME  196.00 

DISTANCE  546.273 


2.09  VHP  4.741  OPA  -6.62  RAP  12.56  ECC  1.2873 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

60.97 

23  7 37 

3513.7 

-31.37 

173.34 

60.95 

5 20  34 

2295. I 

-31.36 

80.82 

60.97 

23  7 37 

3513.7 

-31,37 

173.34 

60.95 

5 20  54 

2295.1 

-31 .36 

SO^BZ 

60.97 

23  7 37 

3513,7 

-31.37 

173.54 

60.95 

5 20  34 

2295 . 1 

-51.36 

80.92 

ORBIT  DETERMINATION  ACCURACY 


637.7 

ST 

3609.3  SR 

529.2 

SS 

1733.9 

.9957 

CRT 

.9769  CRS  • 

-.9543 

CST 

-.9961 

.9957 

LSA 

4033.9  MSA 

183. 4 

SSA 

12.9 

4.22 

ELI 

3645.2  EL2 

lU  .9 

AlF 

9.16 

ARRIVAL 

DATE 

JUL 

9 1969 

RL  147.14 

LAL 

.00 

LOL  92.26 

VL  27.563 

CAL  5.29 

AZL  96.40  HCA  249.99 

SMA  127,09 

RP  108.84 

LAP 

-3.59 

LOP  342.21 

VP  3J.343 

GAP  6,49 

ATP  91.23 

TAL 

154.99 

TAP  44.99 

RC  129.491 

CL 

23 .94 

CP  -7.41 

ZAL  52.00 

ZAP  151.40 

ETS  347.57  ZAE 

129.92  FTE  194.96 

planetocentric  CONIC 

C3  19.213 

VHL 

4.269 

OLA  39.76 

RAL  33.29 

RAO  6567,7 

VCL  11.81) 

PTH 

2.09 

WP  4.949 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  (JONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

62.34 

22 

10  1 

4112.63 

-27.07 

190.61 

263. T9 

61.12 

23  19  34 

117.66 

4 

35  35 

2916.00 

-27.05 

99.93 

263. T8 

61.11 

5 24  11 

62.34 

22 

10  1 

4112.63 

-27.07 

190.61 

263. ra 

61.12 

23  19  34 

117.66 

4 

35  35 

2916.00 

-27.05 

99.93 

263.T8 

61.11 

5 24  11 

62.34 

22 

JO  ] 

4112.63 

-27.07 

190.61 

263.79 

61.12 

23  19  34 

117.66 

4 

35  35 

2916.00 

-27.05 

99.93 

263.78 

61.11 

5 24  11 

ECC  .18207  INC  3.6030  Vl  30.279 
RCA  103.95  APO  150.23  V2  34.818 
ZAC  105.92  ETC  169.63  ClP-J 52.30 

OPA  -5.67  RAP  13.44  ECC  1 .2997 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3512.6 

-30.69 

172.99 

2316.0 

-30.69 

92.20 

3512.6 

-30.69 

172.99 

2316.0 

-30.69 

82.20 

3512.6 

-30.69 

172.99 

2316.0 

-30.69 

92.20 

differential  corrections 
TOE  2.5157  TRA  2.3192  TC3-3.3799  BAU  .9230 

ROE  .3941  RRA  .0995  RC3  .0105  FAU  .06193 

FOE  2.5941  FRA  3.0971  FC3-2.9399  BSP  19220 

BOE  2.5449  BRA  2.3213  BC3  3.3799  FSP  -2105 


SGT  5972.9  SGR  543.4  SG3  591.4 

RRT  .7393  RRF  .7222  RTF  .9955 

SGB  5997.6  R23  -.0135  R13  .9955 

SCI  5996.4  SG2  365.1  THA  5.96 


ORBIT  DETERMINATION  ACCURACY 
ST  3594.7  SR  519.2  SS  1638.9 

CRT  .9707  CRS  -.9454  CST  -.9960 

LSA  3971.1  MSA  197.0  SSA  13.1 

ELI  3619.9  El2  123.4  AlF  8.00 


739 


JPL  TM  33.99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968  69 


LiUNCH  ClTf  CEC  196fl  Flight  time  19fl.00  arrival  cate  JUl  10  1969 

heliocentric  C04IC  CISTANCE  55?. 179 

Rl  247.14  lal  .00  lOL  9?.?6  VL  ?7.5a3  OAl  5.59  A7U  S6.45  HCA  753.16  SMA  1?6.96  ECC  .1^590  INC  3.5460  v|  30.279 

RP  lOfl.fl?  lap  -3.39  LOP  345. 3^  VP  37.335  CAP  6.^9  A7P  91.03  TAl  153.96  TAP  47. J?  RCA  103.37  APC  150.55  V?  34.825 

RC  131.823  Gl  22.84  OP  -6.96  7Al  50.62  7AP  153.30  ETS  547.40  7AE  128.06  £TE  184.33  7AC  107.00  ETC  168.65  ClP-154.15 

PlANETOCENTRIC  conic 

C3  19.080  VHL  4.368  CLA  38.23  RAl  35.07  RAC  6567.8  VEU  11.852  PTH  2.10  VHP  5.165  CPA  -4.7i  RAP  14.44  ECC  1.3140 


INCH  ATMTM 

LNCH 

time 

L-I  time 

INJ  LAT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

63.17 

22 

21 

9 

4111 .90 

-26.37 

180.12 

266 .09 

61.26 

23  29  4J 

3511.9 

-29.99 

1 7^.44 

1 16.83 

4 

38 

38 

2938.57 

-26.36 

91.37 

266 .08 

61 .24 

5 27  37 

2338.6 

-29.97 

83.69 

63.17 

22 

21 

9 

4111 .90 

-26.37 

180.12 

266 .09 

61  .26 

23  29  41 

351 1 .9 

-29.99 

172.44 

M6.83 

4 

38 

38 

29  38.57 

-26.36 

91.37 

266.08 

61.24 

5 27  37 

2338.6 

-29.97 

83.69 

63.17 

22 

21 

9 

4111 .90 

-26.37 

266.09 

61  .26 

23  29  41 

3511  .9 

-29.99 

172.44 

116.83 

4 

38 

38 

2938.57 

-26.36 

91.37 

266.08 

61.24 

5 27  37 

2338.6 

-29.97 

83.69 

CITFERENTIAl  CORRECTIONS  MIC-COURSC  EXECUTION  ACCURACY  0R8IT  CETERMINATION  ACCURACY 


TCE 

2.53J5 

TRA 

2.5145 

TC3-3.2895 

BAU 

.8391 

SCT 

€075.7 

SCR 

532-7 

SC3 

549.0 

ST 

3552.6 

SR 

510.2 

SS 

1550.0 

RCE 

.3872 

RRA 

.0955 

RC3  .0222 

FAU 

.05610 

RRT 

.7107  RRF 

.6944 

RTF 

.9852 

CRT 

.9638 

CRS 

-.9359 

CST 

-.9959 

FCE 

2.3804 

FRA 

3.0353 

FC3-2.5454 

BSP 

19619 

SCB 

6099.0 

R23 

-.0120 

R13 

.9852 

LSA 

3904.7 

MSA 

191  .2 

SSA 

13.3 

BCE 

2.5610 

BRA 

2.5163 

6C3  3.2896 

FSP 

-1959 

SCI 

6087.6 

SC2 

374.0 

THA 

3.58 

ELI 

3586.5 

El2 

134.7 

AlF 

7,89 

LAUNCH  cate  CEC  24  1968  FLIGHT  TIME  200.00  ARRIVAL  CATE  JUL  12  1969 

heliocentric  conic  _ CJSTANCe  558 .056 

Rl  147.14  lal  .00  L<X  92.26  VL  27.522  OAL  5.92  A/l  86.51  HCA  256.33  SMA  126.82  ECC  .18983  INC  3.4909  VI  30-279 

RP  108.79  LAP  -3.39  LOP  348.56  VP  37.327  CAP  7.30  ATP  90.83  TAl  153.02  TAP  49.35  RCA  102.74  APO  150.89  V2  34.833 

RC  1 34.1  53  gl  21.85  GP  -6.56  7AL  49.23  TAP  155.09  ETS  347.19  /*€  127.36  ETE  183.89  7AC  i06.27  ETC  168.66  ClP-155.91 

PLA^CTOCENTR^C  CONIC 

C3  20.066  VHL  4.479  OLA  37.69  RAl  36.84  RAO  6567.8  VEL  11.893  PTH  2.11  VHP  5.391  CPA  -3.77  RAP  15.56  ECC  1.3302 


LNCH  A7MTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

64.02 

22  32  26 

4111  .51 

-25.64 

179.64 

268.44 

61.38 

23  40  58 

3511.5 

-29.25 

172.01 

1 1 5 . 98 

4 41  26 

2962.86 

-25.63 

92.92 

268.43 

61  ,37 

5 30  49 

2362.9 

-29.24 

85.29 

64  .02 

22  32  26 

4111 .51 

-25.64 

179.64 

268.44 

61.38 

23  40  58 

3511  .5 

-29.25 

172.01 

11 5 . 98 

4 41  26 

2962.86 

-25.63 

92.92 

268.43 

61.37 

5 30  49 

2362.9 

-29.24 

85.29 

64.02 

22  32  26 

41M  ;5i 

'25.64 

179.64 

268.44 

61 .38 

23  40  58 

3511.5 

-29.25 

172.01 

115.98 

4 41  26 

2962.86 

-25.63 

92.92 

268.43 

61  .37 

5 30  49 

2362.9 

-29.24 

85.29 

CIFFERENTIAL  CORRECTIONS  MIO-COURSC  EXECUTION  ACCURACY  ORBIT  OETERHINATION  ACCURACY 

TCe  2.5474  TRA  2.7239  TC3-3. 1756  6AU  .8519  5CT6l7|.9SCR  525.5  SC3  510.5  ST  3516.9  SR  504.6  SS  1469.4 

ROE  .3929  RRA  .0935  RC3  .0304  FAU  -05062  RRT  .686]  RRF  .67|l  R7F  .9849  CRT  .9564  CRS  -.9261  CST  -.9958 

FOE  2.1915  FRA  2.9820  FC3-2.1840  BSP  19909  SOB  6194.3  R23  -.0100  R13  .9849  LSA  38  39.8  MSA  .195.9  SSA  13.4 

BCE  2.5776  BRA  2.7255  BC3  3.1757  FSP  -1816  SCI  6182.5  5C2  381.7  THA  3.36  ELI  3549.9  El2  145.9  AtF  7.83 


.AUNCH  DATE  CEC  24  1968 

Flight  time  202.00 

ARRIVAL  date 

JUL 

14  1969 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00 

LOL  92.26 

VL  27.500 

DISTANCE  563.899 

gal  6.27  A7L  86.56  HCA  259.50 

SMA 

126.67 

ECC  .19418 

INC  3.4372 

VI 

30.279 

RP  108.77  lap  -3.38 

LOP  351.73 

VP  37.319 

GAP  7.73 

ATP  90.63 

TAl  152.06 

TAP 

51  .56 

RCA  102.08 

APO  151.27 

V2 

34 .841 

RC  136. 47J  Cl  20.86 

CP  -6.20 

TAL  47.84 

tap  156.79 

ETS  346.93 

TAE  126.73 

ete 

183.52 

TAC  109.64 

ETC  168.67 

CLP 

-157.58 

PLANETOCENTRIC  CONIC 
C3  21 .185  VHL  4.603 

CLA  37.14 

RAl  58.58 

RAC  6567.9 

VEL  11.940 

PTH  2.12 

VHP 

5.629 

DPA  -2.83 

RAP  16.77 

ECC 

1.3487 

LNCH  ATMTH  LNCH  TIME 

L-I  TIME 

tnj  lat 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

IN. 

I TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

64.90  22  43  56 

4111 .27 

-24 .88 

179.16 

270.84 

61  .49 

23 

52  27 

3511  .3 

'28.48 

I7j  .58 

115.10  4 43  53 

2989.08 

-24 .86 

94.60 

270.84 

61  .48 

5 

33  42 

2389.1 

-28.47 

87.02 

64.90  22  43  56 

4111 .27 

-24 .88 

179.16 

270.84 

61  .49 

23 

52  27 

3511  .3 

-28.48 

171  .58 

U5.10  4 43  53 

2989. OB 

-24.86 

94.60 

270.84 

61  .48 

5 

33  42 

2389.1 

-28.47 

87.02 

64.90  22  43  56 

4111.27 

-24.88 

179.16 

270.84 

61  .49 

23 

52  27 

3511.3 

-28.48 

171  .58 

115.10  4 43  53 

?989.08 

-24.86 

94.60 

270.84 

61  .48 

5 

33  42 

2389 . 1 

-28.47 

87.02 

CIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACV  ORBIT  DETERMINATION  ACCURACY 


TCE  2.5569 

TRA 

2.9414 

TC3- 

-3.0537 

BAU 

.8649 

SGT  6255.3  SCR  520.1 

SC3 

474.8 

ST 

3469.4 

SR 

500.3 

SS 

1391.7 

ROE  .4003 

RRA 

.0931 

RC3 

.0350 

FAU 

.04378 

RRT  ,6650  RRF  .6312 

RTF 

.9846 

CRT 

.9485 

CRS 

-.9158 

CST 

-.9958 

FOE  2.0169 

FRA 

2.9295 

FC3- 

-1 .8709  BSP 

20253 

see  6276.9  R23  -.0082 

R13 

.9846 

LSA 

3766.0 

MSA 

201  .2 

SSA 

13.5 

- 

60E  2.5881 

BRA 

2.9429 

BC3 

3.0539 

FSP 

-1694 

SCI  6264.9  SC2  387.9 

THA 

3.18 

Eli 

3501  .8 

El2 

157,0 

alf 

7.80 

= 

LAUNCH  DATE  DEC  24  1968 

flight  TIME  204.00 

ARRIVAL 

DATE 

JUL 

16  1969 

- 

HELIOCENTRIC  CONIC 

distance  569.706 

RL  147.14 

lal 

.00 

ua 

92.26 

VL 

27.478 

gal 

6.64  A7L  86.62  HCA  i 

262.67 

SMA 

126.53 

ECC 

.19887 

INC 

3.3847 

VI 

30.279 

- 

RP  108.74 

LAP 

-3.36 

LOP 

354.91 

VP 

37.311 

CAP 

8.17  ATP  90.43  TAl 

151.09 

TAP 

53.76 

RCA 

101 .36 

APO 

151 .69 

V2 

34.850 

- 

RC  138.775 

GL 

19.88 

GP 

-5.88 

TAL 

46.45 

TAP 

158.41  ETS  346.6]  7A£ 

126.15 

ete 

183.21 

TAC 

111.10 

ETC 

168.67 

CLP' 

-159.18 

PLANETOCENTRIC  CONIC 

C3  22.453 

VHL 

4.739 

OLA 

RAL 

40.31 

RAO 

6567.9  VEL  11.993  PTH 

7<14 

VHP 

5.877 

1 o 

-I  .89 

RAP 

18.06 

ECC 

1 .3695 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

. INJ  RT  ASC  INJ  ATMTH  INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

65.81 

22 

55  37 

4111  .17 

-24.08 

178.68 

273.29 

61.60 

24 

4 

8 

3511.2 

-27.68 

171  .16 

114.19 

4 

45  58 

3017.26 

-24 .07 

96.40 

273.28 

61.58 

5 

36 

15 

24J7.3 

-27.67 

86.86 

65.81 

22 

55  37 

4111 .17 

-24 .08 

178.68 

273.29 

61 .60 

24 

4 

8 

3511.2 

'27.68 

171  .16 

114.19 

4 

45  58 

3017.26 

-24 .07 

96.40 

273.28 

61 .58 

5 

36 

15 

2417.3 

-27.67 

88.88 

65.81 

22 

55  37 

4III.I7 

-24.08 

178.68 

273.29 

61 .60 

24 

4 

8 

3511.2 

-27.68 

171  .16 

114.19 

. 4 

45  58 

3017.26 

-24.07 

96.40 

273.28 

61 .58 

5 

36 

15 

2417.3 

-27.67 

88.88 

iifferential 

. CORRECTIONS 

MID- 

COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TCE  2.5643 

TRA 

3.1717 

TC3-2.9I83  BAU  .8761 

SCT  6330.1  SCR 

516.3  5C3 

442.0 

ST  3416.6 

SR  496.9 

SS 

1319.6 

ROE  .4094 

RRA 

.0946 

RC3  .0370 

FAU  .04129 

RRT 

.6480  RRF 

.6354  RTF 

.9843 

CRT  .9401 

CRS  -.9051 

CST 

-.9958 

FOE  1.8596 

FRA 

2.8821 

FC3-1 .5921 

BSP  20574 

SCB  6351.1  R23 

-.0064  R13 

.984? 

LSA  3690.3 

MSA  206.8 

SSA 

13.5 

60E  2.5968 

BRA 

3.1731 

BC3  2.9186 

FSP  -1581 

SCI 

6339.0  SC2 

392.7  THA 

3.04 

Eli  3448.5 

EL2  167.8 

alf 

7.80 

740 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  Z4  t96B 


flight  time  aoe.oo 


ARRIVAL  DATE  JUL  18  1969 


HELIOCENTRIC  CONIC 
RL  Ur.14  LAL  .00  LOL  9?.?6 

RP  108.71  LAP  -3.32  LOP  358.09 

RC  141 .067  CL  18.91  CP  -5.59 

PLANE  TOCENTRIC  CONIC 

C3  23.890  VHL  4.888  OLA  36.01  RAL  42.01 


DISTANCE  575.473 

VL  27.456  GAL  7.04  A7L  88.67  HCA  265.84  SNA  126.38  ECC  .20394  INC  5.3328  VI  30.279 
VP  37.303  GAP  8.62  ATP  90.24  TAL  150.11  TAP  55.95  RCA  100.61  APO  152.15  V2  34.860 
TAL  45.06  tap  159.95  £TS  346.21  TAE  125.63  ETE  182.95  TAC  112.62  ETC  168.66  CLP-160.72 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

66.75 

23 

7 28 

4111.20 

-23.26 

178.20 

113.25 

4 

47  39 

3047.47 

-23.24 

98.34 

66.75 

23 

7 28 

4111.20 

-23,26 

178.20 

113.25 

4 

47  39 

3047.47 

-23.24 

96.34 

66,75 

23 

7 28 

4111.20 

-23.26 

178.20 

113.25 

4 

47  39 

3047.47 

-23.24 

98.34 

RAO  6568.0  VEL  12.053  PTH  2.15  VHP 
INJ  RT  A5C  INJ  ATMTH  INJ 


275.78 

275.77 

275.78 

275.77 

275.78 
275.77 


61.69 

61.68 

61.69 

61.68 

61.69 

61.68 


6.138 
TIME 
24  16  0 
5 38  27 
24  16  0 
5 38 
24  16 
5 38 


27 

0 

27 


differential  CORRECTIONS 
TOE  2.5702  TRA  3.4161  TC3-2.7715 
ROE  .4200  RRA  .0978  RC3  .0372 
FOE  1.7179  FRA  2.8399  FC3-1 .3454 
eOE  2.6043  8RA  3.4175  8C3  2.77|7 


LAUNCH  DATE  OEC  24  1968 


6AU  .8852  SGT  6397.4  SCR  513.6  SC3  411.9^ 

FAU  .03713  «RT  .6350  RBF  .6236  RTF  .9839 

6SP  20857  see  6418.0  R23  *.0046  R13  .9839 

FSP  '1476  SCI  ^40r.8  SCR  396.3  THA  2.93 

FLIGHT  TIME  208.00 


OPA  -.96  RAP  19.43  ECC  1.3932 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
3511.2  -26.85  170.72 

2447.5  -26.84  90.87 

3511.2  -26.85  170.72 

2447.5  -26.84  90.87 

3511.2  -26.85  170.72 

2447.5  -26.84  90.87 

0R8IT  OETCRMINATION  ACCURACV 
ST  3360.0  SR  494.1  SS  1253.0 

CRT  .9313  CRS  -.8942  CST  -.9957 

LSA  5613.7  MSA  212.7  SSA  13.4 

ELI  3391.5  EL2  178.3  AlF  7.82 

ARRIVAL  DATE  JUL  20  1969 


HELIOCENTRIC  CONIC 
RL  147.14  LAL  .00  LOL 

RP  108.68  LAP  -3.28  LOP 

RC  143.344  GL  17.95  GP 

PLANETOCENTRIC  CONIC 
C3  25.516  VHL  5.051  OLA  35.44  RAL 


92.26 

1.27 

-5.33 


VL  27.433  GAL 
VP  37,296  GAP 


DISTANCE  581.197 

7.47  ATL  86.72  HCA  269.02  SHA  126.23 
9.10  ATP  90.06  TAL  149.11  TAP  58.13 


ECC  .20942  INC  3.2813  Vl  30.279 

RCA  99.80  APO  152.66  V2  34.870 

TAL  "43^69  TAP  16K44  CTS  345.73  TAE  125.15  £TE  182.73  TAC  114.21  ETC  168.63  ClP-162.19 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONC 

67.73 

23  19  34 

4111.14 

-22.40 

177.69 

112.27 

4 48  51 

3079.93 

-22.39 

100.43 

67.73 

23  19  34 

4111.14 

-22.40 

177.69 

112.27 

4 48  51 

3079.93 

-22.39 

100.43 

67.73 

23  19  34 

4111,14 

-22.40 

177.69 

112.27 

OIFFERENTIAL 

4 48  51  3079.93 

CORRECTIONS 

-22.39 

100.43 

MIOh 

43.67  RAO  6566.0  VEL  12.120  PTH 
INJ  RT  ASC  ' 
278.30 
278.30 
278.30 
278.30 
278.30 
278.30 


2,17  VHP  6,413  OPA 


'.03  RAP  20.87  ECC  1.4199 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

61.79 

24  28  5 

3511.1 

-25.99 

170.27 

61.78 

5 40  11 

2479.9 

-25.98 

93.01 

61.79 

24  28  5 

3511.1 

-25.99 

170.27 

61.78 

5 40  11 

2479.9 

-25.98 

93.01 

61.79 

24  28  5 

3511.1 

-25.99 

170.27 

61.78 

5 40  11 

2479.9 

-25.98 

93.01 

0R8IT  DETERMINATION  ACCURACV 


TOE  2.5746  TRA  3.6752  TC3-2.6I5I  BAU  .8922 
ROE  .4317  RRA  .1027  RC3  .0360  FAU  .03325 
FOE  1.5899  FRA  2.8025  FC3-I.1282  BSP  21119 
BOC  2.6106  BRA  3.6766  BC3  2.6154  FSP  -1380 


.8  SCR  511.4  SC3 
RRT  .6256  RRF  .6155  RTF 
SCB  6477.0  R23  -.0029  R13 
SCI  6464.7  SC2  398.5  THA 


384.2 

ST 

3300.1  SR 

491 .5 

SS 

1191.5 

.9836 

CRT 

.9221  CRS 

-.8830 

CST 

-.9958 

.9836 

LSA 

3536.1  MSA 

218.7 

SSA 

13.3 

2.85 

ELI 

3331 .2  EL2 

188.4 

ALF 

7.84 

launch  date  OEC  24  1968 


HELIOCENTRIC  CONIC 


flight  TIME  210.00 


ARRIVAL  DATE  JUL  ZZ  1969 


RL  147.14 

LAL 

.00 

LOL  92.26 

VL 

RP  108.65 

LAP 

-3.23 

LOP  4.45 

VP 

RC  145.608 

CL 

17.00 

CP  -5.09 

TAL 

PLANETOCENTRIC  CONIC 

C3  27 . 360 

VHL 

5.251 

OLA  34.87 

RAL 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

It 

68.75 

23 

31  53 

4110.90 

- 

111.25 

4 

49  32 

3114.75 

- 

68.75 

23 

31  53 

4110.90 

- 

111 .25 

4 

49  32 

3114.75 

- 

68.75 

23 

31  53 

4110.90 

- 

m.25 

4 

49  32 

3114.75 

- 

DISTANCE  586.871 

7.92  ATL  86,77  HCA  272.19  SMA  126.08  ECC  .21534  'INC  3.2298  Vj 
9.59  ATP  89.88  TAL  148.12  TAP  60.31  RCA  98.93  APO  153.23  V2 


27.410  CAL 

37.289  GAP  ....  

42,34  TAP  162.87  ETS  345.14  TAE  124.71  ETE  182.54  TAC  115.85  ETC  168.58  ClP-163.62 


30.279 

34.880 


45.30  RAO  6568.1 
J LAT  INJ  LONG 
1.51  177.16 

1.50  102.67 

1.51  177.16 

1.50  102.67 

1.51  177.16 

1.50  102.67 


VEL  12.196  PTH 
INJ  RT  ASC  INJ 


2.19  VHP 
ATMTH 


6.703  OPA 


.89  RAP  22.37  ECC  1 .4503 


OIFFERENTIAL  CORRECTIONS 
TOC  2.5814  TRA  3.9538  TC3-2.4470 

ROE  .4446  RRA  .1097  RC3  .0340 

FOE  1.4770  FRA  2.7724  FC3  -.9337 

BOC  2.6194  BRA  3.9553  6C3  2.4472 

AUNCH  DATE  DEC  24  1968 

HELIOCENTRIC  CONIC 
RL  147.14  LAL  •00  LOL  92.26 

RP  108.61  LAP  -3.16  LOP  7.64 

RC  147,857  CL  16.07  GP  -4,88 

PLAfCTOCENTRIC  CONIC 
C3  29.451  VHL  5.427  OLA 


BAU  .8951 
FAU  .02951 
BSP  21278 
FSP  -1284 


280.86  61.88 

280.85  61.87 

280.86  61.88 

280.85  61.87 

280.86  61.88 

280.85  61.87 

MIO-COORSe  EXECUTION  ACCURACY 
SCT  6512.3  SCR  509.7  SC3  359.1 
RRT  .6201  RRF  .6113  RTF  .9833 
SCB  6532.T  RT3  -.0010  R13  .9833 

SCI  6520.0  SC2  399.4  THA  2.79 

FLIGHT  TIME  212.00 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  40  24 

3510.9 

-25.10 

169.79 

5 41  27 

2514.8 

-25.09 

95.30 

24  40  24 

3510.9 

-25.10 

169.79 

5 41  27 

2514.8 

-25.09 

95.30 

24  40  24 

3510.9 

-25.10 

169.79 

5 41  27 

2514.8 

-25.09 

95.30 

ORBIT  OETCRMINATION  ACCURACY 
ST  3241.7  SR  489.0  SS  1156.6 
CRT  .9125  CRS  -.8719  CST  -.9958 
LSA  3462.5  MSA  224.7  SSA  13.2 

ELI  3272.4  El2  198.1  ALF  7.87 

ARRIVAL  DATE  JUL  24  1969 


LNCH  ATMTH 
69.82 
110.18 
69.82 
110.18 
69.82 
110.18 


L-I 


34.28 

TIME 


LNCH  TIME 
23  44  29 
4 49  36 
23  44  29 
4 49  36 
23  44  29 
4 49  36 
OIFFERENTIAL  CORRECTIONS 
TOC  2.5832  TRA  4.2456  TC3-2.2804 
ROE  .4580  RRA  .1181  RC3  .0310 
FOE  1.5718  FRA  2.7437  FC3  -.7702 
BOC  2.6235  BRA  4.2473  BC3  2.2806 


4110.28 

3152.14 

4110.28 

3152.14 

4110.28 

3152.14 


VL  27.387 
VP  37.282 
TAL  41.00 

RAL  46.89 
INJ  UT 
-20.60 
-20.58 
-20.60 
-20.58 
-20,60 
-20.58 

BAU  .8980 
FAU  .02620 
BSP  21511 
FSP  -1203 


DISTANCE  592.490 

CAL  8,41  ATL  86.82  HCA  275.37  SMA  125.93 

GAP  10.12  ATP  89.70  TAL  147.12  TAP  62.50 


TAP  164,25  ETS  344.42  TAE  124.29  ETE  182.39 


RAO  6568.2 

VEL  12.281 

PTH  2.21 

7,010 

DPA  1 .80 

RAP  23.93 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  T;mE 

PO  CST  TIM 

INJ  2 LAT 

176.59 

283.45 

61 .97 

24  52  59 

3510.3 

-24.18 

105.08 

283.44 

61.96 

5 42  8 

2552.1 

-24.17 

176.59 

283.45 

61.97 

24  52  59 

3510.3 

-24.18 

105.08 

283.44 

61.96 

5 42  8 

2552.1 

-24 . 1 7 

176.59 

283.45 

61.97 

24  52  59 

3510.3 

-24.18 

105.08 

283.44 

61.96  ' 

5 42  8 

2552.1 

-24.17 

MIO-COURSE  E«CUTION  ACCURACY 
SCT  6556.9  SCR  507.7  SC3  335.6 

RRT  .6171  RRT  .6092  RTF  .9831 

see  6576.5  R23  .0004  R13  .9831 

SCI  6564.4  SC2  399.0  THA  2.75 


ECC  .22176  INC  3.1782  Vl  30.279 
RCA  98.00  APO  153,85  V2  34.891 
TAC  117.54  ETC  168.51  ClP-165.00 


ECC  1.4847 
INJ  2 LONG 
169.27 
97.76 
169.27 
97.76 
169.27 
97.76 


ST  3176.8  SR  485.7  SS  1084.1 
CRT  .9025  CRS  -.8603  CST  -.9959 
LSA  3383.7  MSA  230.6  SSA  13.0 

ELI  3207.0  EL2  207.2  ALF  7.89 


741 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4,  1968-69  i 


LAUNCH  DATC  OCC  J966  FtlCHT  TIME  214.00  ARRIVAL  CATE  JUL  26  1969 

heliocentric  CONIC  distance  598.047 

Rl  147. J4  LAL  .00  lOl  92.26  VL  27.364  CAL  8.94  A7L  86.87  MCA  278.55  SHA  125.78  ECC  .22871  INC  3.1259  VI  30.2  79 

ftp  108.58  LAP  -3.09  LOP  10.82  VP  37.275  CAP  10.67  A7P  89.53  TAL  146.13  TAP  64.68  RCA  97.01  APO  154.54  V2  34.902 

RC  150.092  Cl  15.15  CP  -4.68  7AL  39.69  7AP  165.59  ET5  343.52  7AE  123.91  ETE  182.25  7AC  119.27  ETC  168.41  ClP-166.35 

PLANETOCENTRIC  CONIC 


C3  31.828 

VHL 

5.642 

CLA  53.69 

RAl  48.43 

RAO  6568.3 

VEL  12.377 

PTH  2,23 

VHP  7,335 

OPA  2.70 

RAP  25.53 

ECC  1 .5238 

UNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  C5T  TIM 

INJ  2 LAT 

INJ  2 LONG 

70.93 

0 

1 18 

4109.20 

-19.66 

175.97 

286.06 

62.07 

1 9 48 

3509.2 

-23.24 

168.70 

109.07 

4 

49  2 

3192.18 

-19,64 

107.67 

286.05 

62.06 

5 42  14 

2592.2 

-23.22 

100.40 

70.93 

0 

1 18 

4109.20 

-19.66 

175.97 

286.06 

62.07 

1 9 48 

3509.2 

-23.24 

168.70 

109.07 

4 

49  2 

3192.18 

-19.64 

107.67 

286.05 

62,06 

5 42  14 

2592.2 

-23.22 

100.40 

llO.OO 

5 

38  34 

3040.70 

-24.02 

98.24 

288.40 

64.92 

6 29  15 

2440.7 

-27.20 

90.51 

liO.OO 

4 

10  56 

3308.67 

-15.39 

114.22 

283.54 

59.10 

5 6 5 

2708.7 

-19,38 

107,37 

OIFFERENTIAL  C0RPECTI0N5  M10-C0U7S€  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACr 


TOE 

2.5854 

TRA 

4.5569 

TC3-2.1094  BAU 

.8977 

SCT  6595.3  SCR 

505.3 

SC3 

314.0 

ST 

3111 .9 

SR 

481  .9 

5S 

1036.5 

ROC 

.4722 

RRA 

.1285 

RC3  .0277  FAU 

.02307 

RRT  ,6170  RRF 

.6099 

RTF 

.9829 

CRT 

.8920 

CRS 

-.8487 

CST 

-.9960 

FOE 

1.2771 

FRA 

2.7203 

FC3  -.6276  BSP 

21712 

see  6614.7  R23 

.0016 

R13 

.9629 

LSA 

5306.8 

MSA 

236.2 

SSA 

12.8 

Boe 

2.6282 

BRA 

4.5587 

BC3  2.1096  FSP 

-1127 

SCI  6602.7  SC2 

397.4 

tha 

2.72 

Eli 

314]  .6 

El2 

215.7 

alf 

7.90 

LAUNCH  DATE  DEC  24  1968  FlICHT  TIME  216.00  ARRIVAL  DATE  JUL  28  1969 

heliocentric  conic  distance  603.531 

RL  147.14  LAL  .00  LOL  92.26  VL  27.341  CAL  9.51  A7L  86.93  HCA  281 .74  SNA  125.62  ECC  .23627  INC  3.0728  VI  30.279 

RP  108.54  LAP  -3.01  LOP  14.01  VP  37.269  CAP  11.25  ATP  89.37  TAL  145.14  TAP  €6.88  RCA  95.94  APO  155.30  V2  34.914 

RC  152.312  Cl  14.24  CP  -4.5l  7AL  38.41  TAP  166.88  ETS  342.42  7AE  123.54  ETE  182.15  7AC  121 .04  ETC  168.29  ClP-167.67 

PLANETOCENTRIC  CONIC 


C3  34.534 

VHL  5.877 

DLA  .33.10  RAL  49.93  RAO  6568.4 

VEL  12.486 

PTH  2.26 

VHP  7.681 

OPA  3.60 

RAP  27.17 

ECC  1 .5683 

LNCN  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

72.10 

0 14  35 

4107.30 

-18.69 

175.29 

288.69 

62.17 

1 23  2 

3507.3 

-22.26 

168.06 

107.90 

4 47  41 

3235.23 

-18.68 

110.46 

288.68 

62.16 

5 41  36 

2635.2 

-22.25 

103.23 

72.10 

0 14  35 

4107.30 

-18.69 

175.29 

2^.69 

62.17 

1 23  2 

3507.3 

-22.26 

168.06 

107.90 

4 47  41 

3235.23 

-18.68 

110.46 

288.68 

62.16 

5 41  36 

2635.2 

-22.25 

103.23 

110.00 

6 5 45 

2995.51 

-25.30 

95.34 

292.13 

66.20 

6 55  40 

2395.5 

-28.29 

87.45 

110.00 

3 55  42 

3395.01 

-12.32 

119.02 

284.87 

57.86 

4 52  17 

2795.0 

-16.47 

112.38 

differential  CORRECTIONS  MJD-C00R9E  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 


TOE 

2.5879 

TRA  4.8889  TC3-1 .9370 

BAU 

.8944 

SCT  6627.6  SCR 

503.0  SC3 

294.1 

ST 

3047. J 

SR 

477.3 

SS 

993.3 

ROC 

.4869 

RRA  .1407  RC3  .0244 

FAU 

.02015 

RRT  .6192  RRF 

.6128  RTF 

.9826 

CRT 

.8813 

CRS 

-.8370 

CST 

-.9962 

FOE 

1 .1919 

rttA  trnns  ra  -.505i 

BSP 

21892 

SCO  6646.6  R23 

.0027  Rl  3 

.9828 

LSA 

5251 .2 

MSA 

241  .4 

SSA 

12.6 

BOE 

2.6333 

BRA  4.BW  ^3  1.9372  FSP 

-1057 

SCI  6634.9  SC2 

394.5  THA 

2.70 

Eli 

3076.2 

El2 

223.4 

alf 

7.90 

LAUNCH 

DATE 

OEC  24  1968 

Flight  time 

2iS.OO 

ARRIVAL 

DATE 

JUL 

30  1969 

HELIOCENTRIC  CONIC  DISTANCE  608.933 

RL  147.14  LAL  .00  LOL  92.26  VL  27.317  CAL  10.12  A7L  86.98  HCA  284.92  SNA  125.47  ECC  .24450  INC  3.0183  VI  30.279 

RP  108.50  LAP  -2.92  LOP  17.20  VP  37.263  CAP  11.86  ATP  89.22  TAL  144.17  TAP  69.10  RCA  94.79  APO  156.15  V2  34,926 

RC  154.516  CL  13.35  CP  -4.35  TAL  37.17  TAP  168.15  ETS  341.05  7AE  123.19  ETE  182.05  TAC  122.83  ETC  168.14  ClP-168.96 

PLANETOCENTRIC  CONIC 

C3  37.624  VHL  6.134  OLA  32.50  RAL  5l  .37  RAO  6568.5  VEL  12.609  PTH  2.29  VhP  8.050  OPA  4.48  RAP  28.85  ECC  1.6192 


LNCH  ATMTH 

LNCH  TIME 

L-I  HME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

W CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

73,34 

0 26  18 

4104.30 

-17.70 

174.51 

291.33 

62.28 

1 36  43 

3504 . 5 

-21.27 

167.33 

106.66 

4 45  29 

3281 .52 

-17.69 

113.47 

291.33 

62.28 

5 40  11 

2681.5 

-21.25 

106.29 

73.34 

0 26  18 

4104.30 

-17.70 

174.51 

291 .33 

62.28 

I 36  43 

3504.3 

-21.27 

167.33 

1 

106.66 

4 45  29 

3281 .52 

-17.69 

113.47 

291.33 

62.28 

5 40  n 

2681 .5 

-21.25 

106.29 

= 

110.00 

6 27  20 

2967.41 

-26.06 

93.51 

295.59 

67.05 

r 16  47 

2367.4 

-28.93 

85,51 

- 

llO.OO 

3 45  38 

3466.41 

-9.70 

122.89 

286.53 

57.06 

4 43  25 

2866.4 

-13.97 

116.40 

= 

DIFFERENTIAL  CORRECTIONS  MID-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  2.5952  TRA  5.2473  TC3-1 . W3  6AU  .8855  SCT  665^1  SM  500.2  SC3  276.0  ST  2986.8  SR  472.0  SS  955.8 

WE  .5023  RRA  .1549  RC3  .0215  FAU  .01729  RRT  .6240  R^  .6183  RTF  .9828  CRT  ,8704  CRS  -.8259  Csr  -.9964 

FOE  1.1174  FRA  2.6903  FC3  -.3978  BSP  21955  SC0  6675.8  R25  .0038  R13  .9828  LSA  3161.7  MSA  245.8  SSA  12.4 

eOE  2.6434  BRA  5.2496  BC3  1.7604  FSP  -986  SCI  6664.4  SC2  390.5  THA  2.69  ELI  3015.0  El2  230.2  AlF  7.88 

LAUNCH  DATE  OEC  24  1968  FLIGHT  TIME  220.00  ARRIVAL  DATE  AUG  1 1969 


HELIOCENTRIC  CONIC  DISTANCE  €14.238 


RL  147.14 

LAL 

.00 

La  92.26 

VL  27.293 

CAL  10.78 

ATL  87,04 

HCA 

288.11 

SMA 

125.32 

ECC  .25347 

INC 

2.9622 

VJ 

30.279 

RP  108.47 

LAP 

-2.82 

LOP  20.39  ^ 37.257 

CAP  12.52 

ATP  89.08 

TAL 

143.22 

TAP 

71 

.33 

RCA  93.55 

APO 

157.08 

V2 

34 .938 

RC  156.704 

CL 

12^.47 

CP  -4 .20 

TAL  35.96 

TAP  169.38  ETS  359.30 

TAE 

122.85  ETE 

181 .98 

TAC  124.64 

ETC 

167.96 

CLP 

-170.24 

PLANETOCENTRIC  CONIC 

C3  41.163 

VHL 

6.416 

DLA  31.90  RAL  52.76 

RAD  6568.6 

VEL  12.749 

PTH 

2.32 

VHP 

8.445 

OPA  5.35 

RAP 

30.56 

ECC 

1 .6774 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNC 

INJ  RT  ASC 

INJ 

1 ATMTH 

INJ 

TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

74.65 

0 

42  39 

4099.57 

-16.69 

173.59 

294.00 

62.41 

1 

50 

58 

3499 .6 

'20.25 

166.45 

105.35 

4 

42  13 

3331 .67 

-16.67 

J1S.73 

293.99 

62.40 

5 

37 

45 

2731.7 

•20.23 

109.60 

74.65 

0 

42  39 

4099.57 

-16.69 

173.59 

294,00 

62.41 

I 

50 

58 

3499.6 

■20.25 

166.45 

105.35 

4 

42  13 

3331 .67 

-16.67 

116,73 

293.99 

62.40 

5 

37 

45 

2731.7 

■20.25 

109.60 

110.00 

6 

46  3 

2948.10 

-26.56 

92.24 

298.93 

67.65 

7 

35 

n 

2348.1 

■29.35 

84.17 

110.00 

3 

38  0 

3531.13 

-7.29 

126.35 

288.54 

56.51 

4 

36 

51 

2931 .1 

•11.64 

119.96 

differential  corrections 

MID-COURSE  EXECUTION 

ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  2.5992 

TRA 

5.6260 

TC3-1.5901 

BAU  .8751 

SCT  6676,5  SCR  496.6 

► SC3  259.0 

ST  2923.0 

SR 

465.5 

SS 

9^.6 

ROE  .5177 

RRA 

.1708 

RC3  .0183  FAU  .01472 

RRT  , 

.6300  RRf 

.6247 

’ RTF 

.9629 

CRT  .8591 

CRS 

-.8143 

CST 

-.9966 

FOE  1.0478 

FRA 

2.6814 

FC3  -.3095 

BSP  22114 

SCB  6695.0  R23 

.0044 

R13 

.9629 

LSA  3089.6 

MSA 

249.7 

SSA 

12.1 

BOE  2.6503 

BRA 

5.6286  eC3  1.5902  rsP  -926 

SCI  6683.9  SC2  : 

385.2 

' THA 

2.69 

ELI  2950.4 

EL2 

236.0 

ALF 

7.84 

742 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4,  1968-69) 


LAUNCH  DATE  OCC  1965 

HCLIOCENTffIC  CONIC 
ffL  147.13  LAL  .00  tOt  93.27 

ffP  107.49  LAP  3.10  LOP  142.47 

RC  63.173  OL  5.71  CP  1.45 

planetocentric  conic 


C3  173.437 

VHL  13.170 

Ola  15.77 

RAL  23.03 

RAO  6570.9 

LNCH  ATHTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

4 32  52 

3223.55 

-25.76 

112.39 

90.00 

20  43  0 

4540.99 

19.14 

209.32 

100.00 

6 2 56 

2933.14 

-27.55 

91.47 

100.00 

21  55  35 

4606.63 

20.57 

191.36 

110.00 

7 30  31 

2659.06 

-32.35 

7J  .51 

110.00 

differential 

22  44  31  4453.45 

CORRECTIONS 

25.39 

177.65 

MIO-C 

flight  tine  70.00 
distance  141.943 

VL  19.069  cal  15.5B  A7L  55.90  HCA  49.27  SNA  92.14 

VP  32.076  CAP  -35.50  A7P  57,32  TAL  170.40  TAP  219.67 

7AL  66.29  7AP  26.94  ETS  155.04  7A£  145.19  ETE  192.13 

VEL  17.169  PTH  2.94  VHP  22.450 

INJ  RT  ASC  INJ  ATHTH  INJ  TIME 


ARRIVAL  CATE  MAR  5 1969 


ECC  .63597  INC  4.0962  VI  30.251 
RCA  33.54  APO  150.73  V2  35.254 
7AC  53.55  ETC  166.03  ClP  26.91 

OPA  -5.97  RAP  351.04  ECC  3.5543 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


TOE  -.6171  TRA-1.6165  TC3  -.1115 

ROC  -.9393  RRA  .3669  RC3  -.0211 

FOE  .3351  FRA  .6359  FC3  -.0676 

60E  1.1235  5RA  1.6579  BC3  .1135 

LAUNCH  DATE  DEC  25  1965 

HELIOCENTRIC  CONK 
RL  147.13  LAL  .00  LOL  93.27 

RP  107.50  LAP  3.15  LOP  145.72 

RC  61 .231  CC  6.05  CP  1.50 

PLAfCTOCENTRIC  CONIC 
C3  157.064  VHL  12.533  OLA  16.50 
LNCH  ATHTH  LNCH  TIME  L'l  TIME 


0AU  .2639 
FAU  .01354 
BSP  2221 
FSP  -67 


SCT 

RRT 

see 

SCI 


257.53 
274.72 
255.27 
273.99 
259.43 
271.92 
COURSE  EXEC 
532.5  SCR 


77.52 

65.72 

75.00 

65.10 

75.41 

66.30 


5 26  36 

22  3 41 

6 51  49 

23  12  24 
5 14  50 

23  55  45 


2623.6 

4241 .0 

2333.1 

4006.6 

2059.1 
3553.5 


-27.15 

16.05 

-25.96 

17.71 

-33.64 

21.97 


104 .01 
201  .95 
52.93 
153.99 
62.50 
170.20 


ORBIT  DETERMINATION  ACCURACY 


532.5  SC2 
flight  TIME 


444.5  SC3 

31.9 

ST 

346.7  SR 

411. 7 

SS 

330.9 

-.0154  RTF 

-.6423 

CRT 

.6922  CRS 

.7947 

CST 

.9565 

-.0036  R13 

-.6423 

LSA 

590.0  MSA 

225.7 

SSA 

13.7 

444.5  THA 

.56 

ELI 

496.7  El2 

207.4 

ALF 

52.00 

72.00 

ARRIVAL 

DATE 

MAR 

7 1969 

DISTANCE  145.001 

VL  19.714  CAL  15.20  A7L  56.00  HCA  52.52  SNA  93.76 

VP  32.461  CAP  -36.67  ATP  57.56  TAL  169.65  TAP  222.20 

7AL  65.24  TAP  25.41  ETS  153.44  TAE  145.97  ETE  192.56 


90.00  4 29  23  3233.56 

90.00  20  53  32  4796.59 

100.00  602  2941.24 

100.00  22  5 34  4564.49 

110.00  7 25  52  2663.31 

110.00  22  93  14  4415.14 

OIFFERENTIAL  CORRECTIONS 
TDE  -.6191  TRA-1.6163  TC3  -.1171 
ROC  -.9042  RRA  .9492  RC3  -.0235 
FOE  .3912  FRA  .6954  FC3  -.0760 
BOC  1.0936  BRA  1.6525  0C3  .1194 

LAUNCH  DATE  DEC  25  1965 

HELIOCENTRIC  CONIC 
RU  147.13  LAL  .00  LOL  93.27 
RP  107,91  LAP  3.24  LOP  U5.95 
RC  59.338  CL  6.47  CP  1.55 
PtANETOCENTRIC  CONIC 
C3  142.314  VHL  11.930  OlA  17,22 
LNCH  TIME  L-I  TIME 

4 25  37  3242.77 

21  3 52  4752.06 

5 96  99  2945.49 

22  15  17  4521.62 

7 26  99  2666.55 

23  1 41  4376.29 

DIFFERENTIAL  CORRECTIONS 

TDE  -.6157  TRA-1.6173  TC3  -.1226 
ROE  -.8694  RRA  .3239  RC3  -.0260 
FOE  .3691  FRA  .6513  FC3  -.0599 
BOE  1.0653  BRA  1.6494  BC3  .1253 

LAUNCH  DATE  DEC  25  1965 


RAL  23.91 
INJ  UT 
-25.62 
15.02 
-27,47 
19.75 
-32,33 
24.32 


RAO  6570.7 

VEL  16.655 

PTH  2.59 

21.527  OPA  -5.25 

RAP  352.60 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

113.09 

257.70 

77.50 

5 23  17 

2633.6 

-27.05 

206.56 

274.42 

67.75 

22  13  29 

4196.9 

14.56 

92.04 

255.15 

77.72 

6 49  3 

2341 .2 

-25 .55 

155.71 

273.65 

67.12 

23  21  35 

3964.5 

16.51 

72.13 

259.35 

75.23 

5 13  15 

2063.3 

-33.61 

175,22 

271 .45 

65.20 

24  6 49 

3515.1 

20.77 

ECC  .60562  INC  4.0035  VI  30.251 
RCA  36.70  APO  150.83  V2  35.251 
TAC  55.49  ETC  166.13  CtP  25.37 


104.73 
199.32 
53.52 
151 .44 
63.13 
167.57 

ORBIT  DETERMINATION  ACCURACY 


ST 

364.2 

SR 

416.3 

SS 

346.4 

CRT 

.6916 

CRS 

.7960 

CST 

.9561 

LSA 

610.0 

MSA 

231 .7 

SSA 

13.9 

Eli 

509.7 

El2 

214.9 

alf 

50.49 

ARRIVAL 

DATE 

MAR 

9 1969 

LNCH  ATMTH 
90.00 
90.00 
100.00 
100.00 
110.00 
110.00 


MIO-COURSE  EXECUTION  ACCURACY 
BAU  .2505  SCT  57I.3SCR  445.5  SC3  34,6 

FAU  .01379  RRT  .OlTO  «RP  -.0195  RTF  -.6619 

BSP  2955  see  950.1  R23  -.0041  R13  -.6619 

FSP  -75  SCI  571.4  SC2  445.7  THA  .65 

flight  time  74.00 
DISTANCE  154.143 

VL  20.915  CAL  14.54  ATL  56.05  HCA  95.76  SNA  95.35  ECC  .55204  INC  3.9155  VJ  30.251 

VP  52.525  CAP  -34.99  ATP  57.79  TAL  165.99  TAP  224,75  RCA  39.57  APO  150.90  V2  35.245 

TAL  64.27  TAP  23.90  ETS  153.59  TAC  146.57  ETE  193.66  TAC  57.16  ETC  166.21  ClP  23.85 


INJ  2 LAT  INJ  2 LONG 
-26.99  105.35 

13,55  196.65 

-25.51  54.05 

15.24  175.59 

-33,55  63.35 

19.52  165.55 


RAL  24.74 

RAD  6570.5 

VEL  16.237 

PTH  2.55 

VHP  20.639  OPA  -4.51 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIN 

-25.45 

113.73 

257.43 

77.21 

5 19  40 

2642.5 

16.85 

203.50 

274.06 

66.90 

22  23  4 

4152.1 

-27,36 

92.55 

257.90 

77.47 

6 46  2 

2345.4 

18.62 

156.05 

273.25 

66.15 

23  30  39 

3921 .6 

-32.25 

72.37 

259.13 

75.09 

5 11  25 

2066.6 

23.15 

172.77 

270.99 

64,15 

24  14  37 

3776.3 

ORBIT  determination  ACCURACY 


BAU  .2954 
FAU  .01406 
BSP  2509 
FSP  -59 


SCT 

RRT 

see 

SCI 


919.4  SCR 


flight  time 


452.5  SC3 

37.6 

ST 

353.4  SR 

420.4 

SS 

362.6 

-.0243  RTF 

-.6505 

CRT 

.6921  CRS 

.7976 

CST 

.9859 

-.0043  RI3 

-.6505 

LSA 

631 .5  MSA 

237.3 

SSA 

14.1 

452.3  “THA 

.53 

ELI 

523.9  El2 

222.1 

alf 

45.79 

76.00 

ARRIVAL 

DATE 

MAR 

11  1969 

HELIOCENTRIC  CONIC 

LOL  93.27 
LOP  152.23 
GP  1.61 

DLA  17.93 
L-I  TIME 
3251 .23 
4706.47 

2954.52 
4475.11 
2665 .57 

4336.52 

OIFFERENTIAL  CORRECTIONS 
TOE  -.6150  TRA-1.6156  TC3  -.1271 

ROE  -.5349  RRA  .3025  RC3  -.0256 

FOE  .3793  FRA  .7046  FC3  -.0964 

BOE  1.0370  BRA  1.6437  BC3  .1302 


RL  147.13 

LAL 

.00 

RP  107,52 

LAP 

3.29 

RC  57.501 

OL 

6.56 

PlANETOCENTRIC  CONIC 

C3  129.010 

VHL 

11.355 

LNCH  ATMTH 

LNCH  TIME 

90.00 

4 

21  33 

90-00 

21 

14  1 

100.00 

5 

53  25 

100.00 

22 

24  47 

110.00 

7 24  52 

110.00 

23 

9 53 

VL  20.576 
VP  33.171 
TAL  63.36 

RAL  25.50 
INJ  LAT 
-25.33 
15.61 
-27,27 
17.40 
-32.25 
21.99 

BAU  .2246 
FAU  .01437 
BSP  2675 
FSP  -91 


DISTANCE  160.363 

CAL  13,90  ATL  56.16  HCA  59.01  SNA  97.00 
GAP  -33.29  ATP  55.02  TAL  165.32  TAP  227.33 
TAP  22.40  ETS  154.39  TAE  14^.91  ETE  194.53 


RAO  6570.4 

VEL  15.522 

PTH  2.50 

19.753 

DPA  -3.75 

RAP  355.74 

INJ  LONG 

INJ  RT  ASC 

INJ  ATHTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

114.31 

257.03 

76.94 

5 15  44 

2651.2 

-26.90 

ZOi .03 

273.64 

66.07 

22  32  27 

4106.5 

12.25 

95.00 

257.52 

77.25 

6 42  43 

2354.5 

-25.75 

153.40 

272.79 

65.51 

23  39  25 

3575.1 

13.93 

72.54 

255.75 

77.99 

5 9 21 

2065.9 

-53.56 

170.33 

270,44 

63.15 

24  22  10 

3756.5 

15.21 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  959.7  SCR  455.4  SC3  40.9 

RRT  .0273  RRF  -.0295  RTF  -.6956 

see  1055.6  R23  -.0049  R19  -.6957 

SCI  955.5  SC2  455.2  THA  .96 


ECC  .55626  INC  3.5395  VI  30.251 
RCA  43.04  APO  150.95  V2  35.243 
TAC  55.53  ETC  166.25  ClP  22.35 

ECC  3.1232 
INJ  2 LONG 
105.99 
193.96 
54.51 
176.33 
63.56 
163.23 

ORBIT  DETERMINATION  ACCURACY 


ST 

402.9 

SR 

423.9 

55 

379.2 

CRT 

.6926 

CRS 

.7994 

CST 

.9556 

LSA 

653.4 

HSA 

242.4 

SSA 

14.3 

Eli 

535.2 

El2 

225.9 

alf 

47.10 

743 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  « VOL.  4.  1968-69) 


LAUNCH  DATE  DEC  1966 


ruICHT  TIME  78.00 


arrival  date  mar  n 1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL 

RP  107,54  LAP  3,33  UOP  1 

RC  55.7^6  CL  7,27  CP 

PlANETOCENTRIC  CONK 
C3  117.003  VHL  10.617  OLA 
LNCH  A7MTH  LNCH  TIME  U-I 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


4 17  10 
Zt  73  59 

5 49  46 
34  A 

7 30 

« 17  50 


3259 

4660 

2960 

4433 

2670 

4296 


93.27 

55.46 

1.67 

16.62 

TIME 

02 

10 

.40 

.95 

.23 

.66 


VL  21.399 
VP  33.497 
7AL  62.52 

RAL  26.20 
INJ  LAT 
-25.23 
14.31 
-27,16 
16.13 
-32.23 
20.74 


DISTANCE  166.654 

GAL  13.27  A7L  66.23  MCA  62.25  SNA  96.59  CCC  .53155  INC  3.7664  vj  30.261 

CAP  -31.72  ATP  66.24  TAL  167,67  TAP  229.93  RCA  46.20  APO  150.97  V2  35.236 

2AP  20.93  ETS  164.96  7A£  149.09  ETE  195.50  7AC  90.52  ETC  166.34  CLP  20.66 


RAD  6570.2  VEt  15.436  PTH  2.76  VHP  16.956 
INJ  LONG  IHJ  RT  ASC  INJ  A7MTH  INJ  TIME 


114.65 

196.24 

93.39 

160.74 

72.64 

167.90 


266.51 

273.16 

267.01 

272.26 

266.30 

269.64 


differential  CORRECTIONS 


76.70 

65.30 

77.06 

64.49 

77.93 

62.20 


5 II  29 
2^^  40 

6 39  6 

23  47  56 

6 7 I 

24  29  26 


OPA  -2.96  RAP  357.32  ECC  2.9256 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2659.0 

4060.1 
2360.4 

3633.9 
2070.3 

3696.9 


-26.61 

10.66 

-26.69 

12.56 

-33.55 

16.66 


MID-COURSE  EJIECUTION  ACCURACV 


106.54 
191 .26 
64.91 
173.76 
63.66 
160.93 


0R8IT  DETERMINATION  ACCURACT 


TOE  -.6147 

TRA-1 .6127 

TC3 

-.1306 

6AU 

.2104 

SOT 

999.3 

SCR 

457.6 

SC3 

44.5 

ST 

423.3 

SR 

426.6 

S5 

396.3 

ROE  -.6007 

RRA  .2622 

RC3 

-.0314 

FAU 

.01472 

RRT 

.0331 

ART 

-.0355 

RTF 

-.TJ61 

CRT 

.6936 

CRS 

.6014 

CST 

.9654 

FOE  .3941 

FRA  .7261 

FC3 

-.1069  6SP 

2656 

see 

1099.1 

R23 

-.0055 

R13 

-.7161 

LSA 

676.2 

MSA 

246.9 

S5A 

14.5 

0OE  1.0094 

0RA  1.6372 

6C3 

4345 

FSP 

-101 

SCI 

999.5 

SC2 

457.3 

TMA 

1.10 

ELI 

553.2 

EL2 

235.3 

alf 

45.34 

LAUNCH  DATE  DEC  25  1966 


flight  time  60.00 


ARRIVAL  DATE  MAR  15  1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  107.56  LAP  3.36  LOP  156.73 

RC  54.021  CL  7.66  OP  1.74 

PLANETOCENTRIC  CONIC 
C3  I0€,t59  VHL  10.303  OLA  19.30  RAL 


DISTANCE  173.012 


VL  21.667  CAL  12.67  A7L  66.30  HCA  65.50  SMA  100.16  ECC 

VP  33.605  CAP  -30.22  ATP  66.46  TAL  167.06  TAP  232.56  RCA 

7AL  61.74  TAP  19.46  ETS  165.62  7AE  150.41  ETE  196.56  TAC 


.50733  INC  3.6972  VI  30.261 
49.35  APO  150.96  V2  35.232 
92.22  ETC  166.36  CLP  19.39 


26.64  RAO  6570J)  VEL  15.063  PTH  2.7l  VHP  16.162  OPA  -2.20  RAP  356.91  ECC  2.747J 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

Pp 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 12  27 

3266.21 

-25.12 

115.35 

265.65 

76.46 

5 6 53 

2666.2 

-26.73 

107.05 

90.00 

21  33  46 

4612.96 

12.95 

195.45 

272.63 

64.60 

22  50  41 

4013.0 

9.42 

166.54 

100.00 

5 45  46 

2965.27 

-27,11 

93.73 

266.37 

76.90 

€ 35  12 

2365.3 

-26,64 

65.27 

100.00 

22  43  10 

4369.13 

14.79 

176.06 

271.71 

63.73 

23  56  19 

3769.1 

n.i4 

17J  .19 

110.00 

7 19  54 

2670.76 

-32.22 

72.66 

267.69 

77.91 

8 4 25 

2070.6 

-33.55 

63.70 

no. 00 

23  25  31 

4256.41 

19,44 

165.46 

269.16 

61.31 

24  36  27 

3656.4 

15.46 

156.63 

jlFFERENTlAL  CORRECT!^ 

MID-COURSE  EXECUTION  ACCURACV 

ORBIT  determination  ACCURACY 

TOE  -.6146 

TRA-1. 6067 

TC3  -.1337  6AU  ,1956 

5CT 

1044.6  SCR 

459.1  SC3 

46.3 

ST 

444.6 

SR 

429.0 

S5 

414.2 

ROE  -.7670  RRA  .2620 

RC3  -.0343 

FAU  .01510 

RRt 

.0396  RRF 

-.0422  RTF 

.7326 

CRT 

.6953 

CRS 

.6036 

CST 

.9652 

FOE  .4096 

FRA  .7522 

FC3  -.1232  BSP  3043 

see  1141.0  R25 

-.0062  R13 

.7328 

LSA 

1 700.2  MSA 

250.9 

SSA 

14.7 

BOE  .9630 

BRA  1.6299 

6C3  .1360 

FSP  -112 

SCI 

1044.6  SC2 

456.6  THA 

1.24 

ELI 

569.0  EL2 

241  .0 

alf 

43.52 

LAUNCH  DATE  DEC  25  1966 


Flight  time  62.00 


ARRIVAL  DATE  MAR  17  1969 


HELIOCENTRIC  CONIC 


distance  179.429 


RL  147.13 

LAL 

.00 

La  93.27 

VL  22.343 

CAL  12.06 

ATL  66.57 

HCA  66.74 

SMA  101 

.71 

ECC  .46424 

INC 

3.6315 

VI  30.261 

RP  107.56 

LAP 

3.56 

LOP  161.97 

VP  34 .095 

CAP  -26.79 

ATP  66.66 

TAL  166.46 

TAP  235.21 

RCA  52.46 

APO 

150.96 

V2  35.226 

RC  52.393  CL 

6.10 

CP  1 .61 

TAl  61.04 

tap  16.01 

ETS  166.36 

7AE  151.68 

ETE  197.60 

TAC  93.92 

ETC 

166.40 

ClP  17.92 

PLANETOCENTRIC  CONIC 

C3  96.361 

VHL 

9.616 

CLA  19.96 

RAL  27.41 

RAO  6569.9 

VEL  I4.75S 

PTH  2.67 

VHP  17. 

394 

OPA  -1.40 

RAP 

,50 

ECC  2.5659 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

90.00 

4 

7 23 

3272.90 

-25.01 

115.6] 

265 .07 

76.27 

5 1 

56 

?6T2.9 

26.65 

107.53 

90.00 

21 

43  27 

4565.05 

11.53 

IW.64 

272.04 

63.96 

22  59 

32 

3965 .0 

7.94 

165.61 

100.00 

5 

41  26 

2969.50 

-27.04 

94.03 

265.61 

76.75 

6 30 

56 

2369.5 

•26.60 

65.57 

100.00 

22 

52  3 

4343.66 

13.41 

175.41 

271 .06 

63.03 

24  4 

26 

3743.7 

9.66 

166.60 

110.00 

7 

17  3 

2670.45 

-32.23 

72.66 

266.95 

77.93 

6 1 

34 

2070.5 

■33.55 

63.66 

110.00 

23 

32  57 

4215.49 

16.09 

163.09 

266.47 

60.49 

24  43 

12 

3615.5 

14.02 

156.33 

differential  CORRECTIONS 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACV 

TOE  -.6176 

TRA- 

■1.6059 

TC3  -.1364 

BAU  .1622 

SCT  1093.7  SCR  A59.6  SC3 

52.5 

ST  466.6 

430.6 

SS  433.1 

ROE  -.7337 

RRA 

.2422 

RC3  -.0374 

FAU  .01552 

RRT  . 

,0460  RRF 

.0500  RTF 

,7463 

CRT  .6965 

CRS 

.6066 

CST  .9652 

FOE  .4267 

FRA 

.7772 

FC3  -.1394 

BSP  3176 

see  1166.4  R23 

.0065  R13  -, 

,7464 

LSA  726.5 

MSA 

254.1 

SSA  1 4. a 

BOE  .9592 

BRA 

1.6240 

BC3  .1414 

FSP  -123 

SCI  1094.0  SC2  459.2  THA 

1.40 

ELI  567.0 

EL2 

246.0 

ALF  41.55 

LAUNCH  DATE  DEC  25  1966 


flight  time  64.00 


ARRIVAL  DATE  MAR  19  1969 


HELIOCENTRIC  CONIC 


DISTANCE  165.902 


RL  147.13 

LAL 

.00 

La  93.27 

VL  22.766 

CAL  11.51 

ATL  66.43 

HCA  71.96 

SMA  103.22  ECC  .46207 

INC 

3.5667 

VI 

30.261 

RP  107,60 

LAP 

3.39 

LOP  165.22 

VP  34.367 

CAP  -27.42 

ATP  66.99 

TAL  165.93 

TAP  237.91 

RCA  55.53 

APO 

150.92 

V2 

35.219 

RC  50.652 

CL 

6.54 

CP  1 .90 

TAl  60.40 

TAP  16,57 

ETS  167.26 

7AE  153.50 

ETE  199.21 

TAC  95.63 

ETC 

166.40 

CLP 

16.47 

PLANETOCENTRIC  CONIC 

C3  67.506 

y/HL 

9.354 

OLA  20.60  RAL  27.92  RAO  6569.7 

VEL  14.452 

PTH  2,62 

VHP  16.652 

OPA  -.59 

RAP 

2.09 

ECC 

2.4401 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  UT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

4 

1 57 

3279.16 

-24.91 

116.24 

264.16 

76.06 

4 56 

36 

2679.2 

-26.56 

107.97 

90.00 

21 

52  57 

4516.36 

10.07 

169.62 

271.40 

63.39 

23  6 

13 

3916.4 

6.41 

163.05 

100.00 

5 

36  52 

2973.15 

-26,99 

94.29 

264.73 

76.65 

6 26 

25 

2373.2 

- 

26.56 

65.64 

100.00 

23 

0 44 

4297.64 

11.97 

172.75 

270.40 

62.40 

24  12 

21 

3697.6 

8.16 

166.01 

110.00 

7 

13  57 

2669.36 

-32.24 

^.56 

^6.09 

77.97 

7 56 

27 

2069.4 

- 

33.56 

63-59 

110.00 

23  40  7 

4174,16 

16.66 

160.70 

267.72 

59.72 

24  49 

4] 

3574.2 

12.54 

154.05 

differential  correcticns 

MID-COURSE  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.6194 

TW-1.5997 

TC3  -.1372  BAU  .1673 

SCT  1142.6  SCR  459.6  SC3 

57.2 

ST  492.5 

SR 

431 .6 

SS 

452.6 

ROE  -.7011 

RRA 

.2229  RC3  -.0405 

FAU  .01600 

RRT  . 

,0565  RRF 

,0566  RTF 

-7635 

CRT  .7017 

CRS 

.6097 

CST 

.9652 

FOE  .4443 

FRA 

.6026 

FC3  -.1563 

BSP  3366 

see  1231.6  R23 

,0072  R13 

,7636 

LSA  753.4 

MSA 

256.7 

SSA 

15.0 

BOE  .9355 

0RA 

1.6152 

BC3  .1430 

FSP  -136 

SCI  1142.9  SC2  456.9  THA 

1.55 

ELI  605.2 

EL2 

250.3 

alf 

39.66 

744 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69  i 


LAUNCH  CATC  CtC  25  1968 

heliocentric  CONIC 
RL  M7.J3  LAL  .00  LOl  93.27 

ftp  107.62  LAP  3.59  LOP  168.47 

RC  49.405  OL  8.98  OP  1.99 

PlANETOCENTRIC  CONIC 
C3  79.500  VHL  8.916  CLA  21.23 


FlIOHT  time  86.00 


arrival  cate  mar  21  1969 


CISTAMCE  192.423 

VL  23  164  CAL  10.96  A/L  86.49  HCA  75.22  SMA  104.71  ECC  .44084  INC  3.5082  VJ  30.281 

VP  34.623  CAP  -26.11  A7P  89.10  TAL  165.42  TAP  240.63  RCA  58.55  APO  150.87  V2  55.211 

7Al  59.83  7AP  15.14  ET5  188.36  7AC  155.26  CTE  200.84  7AC  97.33  ETC  166.38  ClP  15.01 

RAL  28.37  RAO  6569.6  VEL  14.172  PTM  2.58  VHP  15.936  OPA  .22  RAP  68  ECC  2.3^4 


LNCH  AZMTH 

LNCH  time 

L-I  time 

INJ  LAT 

INJ  LONG 

90.00 

3 

56  8 

3285,17 

-24.81 

116.65 

90.00 

22 

2 19 

4466.97 

8.55 

186.99 

100.00 

5 

31  55 

2916. a 

-26.94 

94.51 

100.00 

23 

9 13 

4251  .04 

10.49 

170.09  . 

110.00 

7 

10  36 

2667.61 

-32.27 

72.45 

nb.oo 

23 

47  2 

4132.53 

15.24 

158.34 

oiffeREntial  corrections 

MI0-( 

TOE  -.6212 

TRA- 

-1.5919 

TC3  -.1362 

BAU  .1520 

SCT  ; 

ROE  -.6690 

RRA 

.2041 

RC3  -.0437  FAU  .01653 

RRT 

FOE  .4631 

FRA 

.»ZM 

FC3  -.1800 

BSP  3566 

see 

BOE  .9130 

BRA 

1.6049 

8C3  .1431 

FSP  -150 

SCI 

INJ  RT  ASC 
283.14 
270.70 
283.72 
269.67 
285.11 
266.91 


INJ  A7MTH 

75.89 

62.90 
76.52 
6]  .85 
78.05 
59.03 


INJ  TIME 
4 50  53 

23  16  45 

6 21  32 

24  20  4 

7 55  3 

24  55  54 


PC  CST  TIM  INJ  2 LAT  iNJ  2 LONG 


2685.2 
3867.0 

2376.3 
3651  .0 
2067.6 
3532.5 


-26.51 

4.84 

-28.52 

6.64 

-33.57 

11.02 


108.39 
ISO, 2^ 
86.07 
163.41 
63.46 
151  .77 


ORBIT  OETERMINATION  ACCORACV 


LAUNCH  DATE  DEC  25  1968 
HELIOCENTRIC  CONIC 


RL 

147.13  LAL 

.00 

La 

RP 

107.65  LAP 

3.38 

LOP 

RC 

48.064  CL 

9.43 

CP. 

plajctocentric  conic 

C3 

72.263  VHL 

8.501 

OLA 

2.08 


LNCH  A7MTH  LNCH  TIME  L-I  TIME 


90.00 

90.00 

100.00 

100.00 

110.00 

110.00 


3 49  56 
22  II  32 


3290.96 

4416.88 


9 26  39  2979.07 

23  1 7 30  4204.01 


7 6 59  2669.19 

23  93  40  4090.69 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6259  TRA-1.9829  TC3  -.1336 

ROE  -.6378  RRA  .1859  RC3  -.0468 

FOE  .4833  FRA  .8999  FC3  -.2050 

BOE  .8922  BRA  1.9937  0C3  .1416 

LAUNCH  CATE  DEC  25  1968 


VU  23.534 
VP  34.863 
7At  99.32 

RAL  28.79 
INJ  LAT 
-24.71 
6.98 
-26.89 
8.96 
-32.30 
13.76 

BAU  .1368 
FAU  .01712 
BSP  3764 
FSP  -166 


192.8  SCR  499.0  SC3  62.2 
.0699  RRf  -.0682  RTF  -.7779 

278.1  R23  -.0081  R13  -.7781 

193.2  SC2  497.9  THA  1.70 

flight  time  88.00 

DISTANCE  198.^9 

CAL  10.42  Aa  86.95  HCA  78.46  SMA  106.15 

CAP  -24.86  A2P  89.31  TAL  164.94  TAP  243.40 

ZAP  13.72  ETS  189.67  ZAC  197.17  ETC  202.78 


ST 

517.5 

SR 

432.0 

SS 

473.0 

CRT 

.7056 

CRS 

.8131 

CST 

.9852 

LSA 

781 .7 

MSA 

258.5 

SSA 

15.1 

Eli 

624.6 

El2 

253.6 

ALF 

37.79 

ARRIVAL 

DATE 

MAR 

23  1969 

ECC  .42056  INC  3.4495  VI  30.281 
RCA  61.51  APO  150.80  V2  35.202 
ZAC  99.04  ETC  166.34  CuP  13.57 


RAO  6569.4 

VEU  13.915 

PTH  2.54 

VHP  15.245 

OPA  I .05 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PC  CST  TIM 

1J7.05 

202.01 

75.72 

4 44  47 

2691 .0 

184.14 

269.96 

62.49 

23  25  9 

3816.9 

94.70 

202.61 

76.45 

6 16  18 

2379.1 

167.43 

260.09 

61.36 

24  27  34 

3604  .0 

72.27 

204.01 

78.15 

7 51  24 

2065.2 

156.00 

266.06 

58.40 

25  1 50 

5490,7 

-26.44 

3.24 

-28.49 

5.07 

-33.59 

9.48 


108.80 

177.45 

86.27 

160.80 

63.27 
149.51 


HELIOCENTRIC  CONIC 


RL 

147.13 

LAL 

.00 

RP 

107,68 

LAP 

3.36 

RC 

46.839 

CL 

9.89 

PLANETOCENTRIC  CONIC 

C3 

65.721 

VHL 

8.107 

LNCH  AZMTH 

LNCH  TIME 

90.00 

3 

43  18 

90.00 

22 

20  39 

00  LOL  93.27  VL 
174.95  VP 
2.19  ZAl 


y.878  CAL 
35.088  CAP 
58.89  ZAP 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  12A4.8  SCR  457.9  SC3  67.7 
RRT  .0767  RRF  -.0791  RTF  -.7917 
sea  1326.2  R23  -.0090  R13  -.7918 
SCI  1249.4  SC2  496.0  THA  1.87 

flight  time  90.00 

DISTANCE  205.593 
9.91  AZL  86.61  HCA  81.69  SMA  ] 
-23.65  AZP  89.91  TAL  164,51  TAP  2 


ST 

543 

.8 

SR 

431  .8 

5S 

494.5 

CRT 

.7104 

CRS 

.8170 

CST 

.9853 

LSA 

811 

.9 

MSA 

259.6 

SSA 

15.3 

ELI 

645 

.5 

EL2 

256.0 

alf 

35.93 

ARRIVAL 

DATE 

MAR 

23  1969 

ECC 

.40121 

INC 

3.3921 

VI 

50.281 

RCA 

64. 

40 

APO 

150.71 

V2 

35.194 

ZAC 

100. 

74 

ETC 

166.27 

ClP 

12.12 

100.00  5 21  3 2981.49 

100.00  23  25  39  4196.56 

110.00  7 3 7 2662.19 

110.00  0 3 97  4048.63 

differential  corrections 


RAL  29.06 
INJ  LAT 
-24.62 
5.38 
-26.85 
7.40 
-32.34 
12.25 


.AUNCH  DATE  DEC  25  1968 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93-27 

RP  107.71  lap  3.32  LOP  178.19 

RC  49.742  CL  10.39  CP  2.31 

PLANETOCENTRIC  CONIC 
C3  59.807  VHL  7.733  OLA  23.02  RAL 


RAO  6569.2  VEL  13.678  PTH  2.50  VHP  14.577 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 
117,44  280.76  75,54  4 38  15 

181.27  269.17  62.16  233325 

94.87  281.38  76.35  6 10  45 

164,77  266.06  60.96  24  34  52 

72.04  282.80  78.27  7 47  29 

155.68  265.16  57.83  1 II  25 

MID-COURSE  EXECUTION  ACCURACY 

455.3  SC3  73.7 
-.0914  RTF  -.8047 
-.0100  RI3  -.8049 
453.2  THA  2.03 


flight  time  92.00 
DISTANCE  212.232 

VL  24.199  CAL  9.41  Aa  86.66  HCA  84.93  SMA  108.92 

VP  35.298  CAP  -22.50  AZP  89.70  TAL  164.12  TAP  249.04 

ZAL  58.53  ZAP  10.91  ETS  193.39  ZAE  161.39  ETE  208.07 


OPA  1.89  RAP  6.86  ECC  2.0816 
PC  CST  TIM  INJ  2 UAT  INJ  2 LONG 


2696.7 

3766.1 

2381.5 

3556.6 

2062.2 

3448.6 


-26 . 36 
1.61 
-28.47 
3.48 
-33.62 
7.91 


109.21 

174.62 

86.44 

158.18 

63.04 

147.27 


ORBIT  DETERMINATION  ACCURACY 


TC3 

-.1287  BAU 

.1213 

SCT 

1298.1 

SCR 

RC3 

-.0500 

FAU 

.01777 

RRT 

.0888 

RRF 

FC3 

-.2341 

BSP 

3971 

see 

1375.7  R23 

6C3 

.1381 

FSP 

-183 

SCI 

1298.8 

SC2 

29.30  RAO  6569 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

90.00 

3 

36  16 

3302.45 

-24.52 

117.83 

90.00 

22 

29  39 

4314.81 

3.74 

178.39 

100.00 

5 

15  8 

2963.65 

-26.82 

95.02 

100.00 

23 

33  28 

4108.83 

5.82 

162.11 

110.00 

6 

59  1 

2658.65 

-32.39 

71.78 

110.00 

0 

10  0 

4006.60 

10.71 

151.39 

differential  CORRECTIONS 

MIO-( 

TOE  -.6306 

TRA- 

-1  .5599 

TC3  -.1215 

BAU  .1060 

SCT  : 

ROE  -.5777 

RRA 

.1509 

RC3  -.0529 

FAU  .01850 

RRT 

FOE  .5283 

FRA 

.9132 

FC3  -.2678 

BSP  4177 

see 

BOE  .8552 

BRA 

1.5672 

BC3  .1325 

FSP  -202 

SCI 

1 VEL  13.460  PTH  2.46  VHP  13.933 
INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
279.41  75,37  4 3l  18 

268.33  61.91  234134 

280.06  76.28  6 4 5l 

267.18  60.63  24  41  57 

281.50  78.42  7 43  19 

264.21  57.34  1 16  47 

COURSE  EXECUTION  ACCURACY 
1353.0  SCR  452.4  SC3  80.4 
.1026  RRF  -.1053  RTF  -.8170 
1426,6  R23  -.0111  R13  -.8173 
1353.8  SC2  449.7  THA  2.21 


ST 

571 

.4 

SR 

430.9 

CRT 

.7160 

CRS 

.8212 

LSA 

845 

.7 

MSA 

259.8 

Eli 

667 

.7 

El2 

257.4 

ARRIVAL 

DATE 

ECC 

.38279 

INC 

3.3358 

RCA 

67. 

23 

APO 

150.61 

ZAC 

102. 

43 

ETC 

166.18 

OPA 

2. 

74 

RAP 

8.43 

PO  CST  TIM 

INJ 

2 LAT 

2702.4 

3714.8 

2383.7 

3508.8 
2058.7 
3406.6 


-26.29 
-.05 
-28.44 
1 .86 
-33.65 
6.33 


MAR  27  1969 


30.281 


109.61 
171 .76 
86.60 
155.56 
62.77 
145.04 


ORBIT  DETERMINATION  ACCURACY 


ST 

600.2 

SR 

429.5 

SS 

541.0 

CRT 

.7224 

CRS 

.8259 

CST 

.9857 

LSA 

877.5 

MSA 

259.2 

SSA 

15.5 

Eli 

691.6 

El2 

257.8 

alf 

32.37 

745 


JPL  TM  33  99 


EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968. 69  > 


LiUNCH  CATE  DEC  25  ] 96d  FLIGHT  TIHE  94  .CX?  ARRIVAL  CATE  MAR  ^9  1969 

HELIOCENTRIC  CONIC  DISTANCE  219.899 

ffL  147.13  LAL  .00  L<X  93.27  VL  24.498  CAL  8.94  A7L  88.72  MCA  88.16  SNA  110.24  ECC  .36529  INC  3.2800  VI  30.281 

ftp  107.74  lap  3.28  LOP  181.43  VP  35.493  CAP  -21.39  A7P  89.89  TAL  163.77  TAP  251.93  RCA  69.97  APO  150.51  V2  35.1  74 

ftC  44.782  CL  10.81  CP  2.45  7Al  58.23  7AP  9.53  ET5  196.13  7AE  163.66  ETE  211.85  7AC  104.11  ETC  166.06  ClP  9.21 

Plane TOCENTRIC  CONIC 

C3  54.462  VML  7.380  CLA  23.58  RAl  29.48  RAO  6569.0  VEL  13.260  PTH  2.42  VHP  13.310  OPA  3.60  RAP  10.00  ECC  1 .8963 

LNCH  A7MTH  LNCH  TINE  L-I  TINE  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7NTH  INJ  TINE  PO  C5T  TIN  INJ  2 LAT  INJ  2 LONG 

90.00  3 28  47  3308.36  -24,41  118.24  277.97  75.19  4 23  55  2708.4  -26.21  110.03 

90.00  22  38  33  4262.97  2.07  175.49  267.44  61.75  234936  3663.0  -1.72  168.87 

100.00  5 8 53  2985.62  -26.79  95.16  278.64  76.21  5 58  39  2385.6  -28.42  86.74 

100.00  23  41  8 4060.94  4.21  159.46  266.26  60.38  24  48  49  3460.9  .24  152.93 

110.00  65441  2654.63  -32.44  7|.48  280.09  78.59  73855  2054.6  -33.68  62.46 

110.00  0 15  46  3964.70  9.16  149.13  263.22  56.92  1 21  50  3364.7  4.75  142.83 

differential  CORRECTIONS  NIO-COURSE  ElflECUTION  ACCURACY  ORBIT  OETERNINA TION  ACCURACV 

TOE  -.6347  TRA-1. 5461  TC3  -.1113  BAU  .0906  SC T 1409.0  SCR  448.7  SC3  87.7  ST  630.3  SR  427.6  SS  566.3 

ROE  -.5490  RRA  .1343  RC3  -.0557  FAU  .01931  RRT  .1)79  «RF  -.1209  RTF  -.8287  CRT  ,7296  CRS  .8311  CST  .9859 

FOE  .5536  FRA  .9438  FC3  -.3069  BSP  4388  SCB  1478.7  RZ3  -.0124  R13  -.8290  LSA  913.3  NSA  257.8  SSA  15.7 

eOE  .8392  BRA  1.5519  BC3  .1245  FSP  -224  S61  1410.1  SC2  445.2  THA  2.39  ELI  7i7.0  El2  257.1  ALF  30.70 

LAUNCH  DATE  DEC  25  1968  FlICHT  TINE  96.00  ARRIVAL  DATE  NAR  31  1969 


HELIOCENTRIC  CONIC  DISTANCE  225.591 

RL  147.13  LAL  .00  LOL  93.27  VL  24,776  CAL  8.48  A7L  86.78  MCA  91.39  SNA  1 11.51  ECC  .34868  INC  3.2244  VI  30.281 

ftp  107.77  LAP  3.22  lOP  184.67  VP  35.676  CAP  •'2D, It  ATP  90.08  TAL  163.46  TAP  254.85  RCA  72.63  APO  150.39  V2  35.164 

RC  43.971  OL  11.28  CP  2.59  7AL  58.01  TAP  8,17  ET5  199.86  7AC  165.97  ETE  216.92  7AC  105.78  ETC  165.92  CLP  7,75 

PlANETOCEnTRIC  CONIC 


C3  49.633  VML  7.045  OLA  24.12  RAL  29.59  RAO  6568.8  VEL  13.077  PTH  2,39  VHP  12.709  OPA  4,46  RAP  11.55  ECC  1.8168 
LNCH  ATMTH  LNCH  tine  L-I  TINE  INJ  LAT  iNJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME  PO  CST  TIN  INJ  2 LAT  INJ  2 LONG 

90.00  3 20  53  33J4.53  -24.31  118.65  276.43  75.01  4 16  7 2714.5  -26.13  110.46 

90.00  224721  4210.71  .38  172.58  266.51  61.69  235731  3610.7  -3.40  165.95 

100.00  5 2 20  2907.44  -26.76  95.29  277.13  76.15  5 52  7 2387.4  -28.40  86.87 

100.00  23  48  55  4013.03.  2.60  156.82  265.28  60.21  24  55  28  3413.0  -1.39  150.30 

110.00  6 50  8 2650.14  -32,50  7j.l4  278.60  78,78  7 34  18  2050.1  -33.71  62.11 

110.00  0 21  11  3923.09  7.61  146.91  262.19  56.57  1 26  34  3323.1  3. 16  140.65 

differential  corrections  NIO-COURSE  EXECUTION  ACCURACY  ORBIT  OETERNINATION  ACCURACT 

TOE  -.6394  TRA-1  . 5305  TCS  -.0978  BAU  .0755  SGT  1466.1  SGR  444.5  SG3  95.7  ST  661.7  SR  A25,?  SS  592.9 

ROE  -.5214  RRA  .1181  RC3  -.0580  FAU  .02021  ART  .1354  RRF  -.1387  RTF  -.8398  CRT  .7378  CRS  .8366  CST  .9863 

FOE  .5810  fra  .9759  FC3  -.3524  BSP  4604  SG6  1532.0  R23  -.0139  R1 3 -.8400  LSA  951.1  NSA  255.6  SSA  15.8 

BOE  .8250  BRA  1 .5351  BC3  .1137  FSP  -247  SGI  1467.4  SG2  440.0  THA  2.58  ELI  743.9  EL2  255.3  AlF  29.12 


LAUNCH  DATE  DEC  25  1968  FLIGHT  TINE  98.00  ARRIVAL  CATE  APR  2 1969 


heliocentric  CONIC  DISTANCE  232.303 

RL  147.13  LAL  .00  LOL  93.27  VL  25.035  CAL  8.04  A7L  86.83  HCA  94.62  SNA  112.73  ECC  .33297  INC  3.1687  VI  30.281 

RP  107.80  LAP  3.16  LOP  187.90  VP  35.845  CAP  -19.29  AT?  90.26  TAL  163.20  TAP  257.82  RCA  75.19  APO  150.26  V2  35.153 

RC  43.319  Cl  11.75  CP  2.76  57.85  7AP  6.85  ETS  205.18  7AE  168.26  ETE  224.02  2AC  107.42  ETC  165.74  ClP  6.28 

PLANETOCENTRIC  CONIC 


C3  45.272 

VHL  6 . 728 

OLA  24.64 

RAL  29.64 

RAO  6568.7 

VEL  12.909 

PTH  2.35 

VHP  12.129 

OPA  5.34 

RAP  13.08 

ECC  1.7451 

LNCH  ATMTH 

LNCH  TIME 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ  tine 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

3 12  33 

3321 .03 

-24.19 

119.10 

274.81 

74.82 

4 7 54 

2721 .0 

-26.04 

110.92 

90.00 

22  56  2 

4158.14 

-1.31 

169.65 

265.54 

61. 7| 

24  5 20 

3558.1 

-5.08 

163.00 

100.00 

4 55  29 

2989.11 

-26.73 

95.41 

275.54 

76.10 

5 45  19 

2389.1 

-28 . 38 

86.99 

100.00 

23  55  46 

3965.29 

.98 

194.20 

264.27 

60.12 

25  r 51 

3365.3 

-5.00 

147.68 

110.00 

6 45  25 

2645.21 

-^57 

70.77 

277.02 

78.99 

7 29  30 

2045.2 

-33.74 

61  .73 

i 

110.00 

0 26  16 

3881 .95 

6.06 

144.74 

261.11 

56, ?9 

1 30  58 

3282.0 

1.99 

138.50 

- 

differential  CORRECTIONS  NIO-COURSE  EXECUTION  ACCKXtAa  ORBIT  DETERMINATION  ACCURACr 


TOE  -.6445  TRA-J.5138  TC5  - .0809  BAU  .0609 
ROE  -.4948  RRA  .1024  RC3  -.0599  FAU  .02121 
FOE  .6109  fra  1.0099  FC3  -.4055  BSP  4819 
BOE  .8126  BRA  1.5172  6C3  .1006  FSP  -273 

LAUNCH  DATE  DEC  25  1968 


SGT  1524.6  SGR  439.5  S03  104.5  ST 

RRT  .1552  RRF  -.1588  RTF  -.0501  CRT 

see  1586.7  R23  -.0155  R13  -.8304  LSA 

SCI  1526.2  SG2  433.8  THA  2.79  ELI 

FLIGHT  TINE  100.00 


694.5  SR 

422.4 

SS 

621 .2 

- 

.7468  CRS 

.8427 

CST 

.9867 

991 .3  NSA 

252.5 

SSA 

15.9 

- 

772.6  EL2 

252-5 

ALF 

27.63 

ARRIVAL 

DATE 

APR 

4 1969 

HELIOCENTRIC  CONIC  DISTANCE  239,030 

RL  147.13  LAL  .00  La  93.27  VL  25.276  CAL  7.62  4a  86.89  MCA  97.85  SNA  113.90  ECC  .31811  INC  3.1126  VJ  30.281 

RP  107.84  LAP  3.08  LOP  191.13  VP  36.002  GAP  -18.30  ATP  90.43  TAL  162.99  TAP  260.83  RCA  77.67  APO  150.13  V2  35.141 

RC  42.834  CL  12.22  CP  2.94  7AL  57.76  7AP  5.62  ETS  213.10  7AE  J70.39  ETE  234.43  7AC  109.04  ETC  165-53  ClP  4.79 

PLANETOCENTRIC  CONIC 

C3  41  ,333  VNL  6.429  OLA  25.13  RAl  29.62  RAO  6968.6  VEL  12.755  PTH  2.32  VHP  11.569  OPA  6.22  RAP  14.60  ECC  1.6802 

LNCH  ATMTH  LNCH  TI^C  L-I  TINE  INJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TINE  PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

90.00  3 3 48  3327.92  -24.07  119.56  273.11  74.61  35916  2727.9  -25.95  111.40 

90.00  23  4 37  4109.40  -3.01  166.70  264.53  61.63  24  13  2 3505.4  -6.76  160.02 

100.00  4 48  25  2990.63  -26.71  99.51  273.88  76.04  5 38  16  2390.6  -28.36  87.10 

100.00  0 6 37  3917.92  -.63  151.60  263.20  60.11  1 11  55  3317.9  -4.60  145.07 

110.00  64033  2639.82  -32.64  70.36  275.37  79.23  72432  2039.8  -33.78  61.31 

110.00  0 30  58  384J.50  4.53  142.61  259.99  56.08  1 39  0 3241 .9  .05  136.39 

DIFFERENTIAL  CORRECTIONS  NIO-COURSE  EXECUTION  ACCURACY  ORBIT  DETERMINATION  ACCURACY 

TOE  -.6501  TRA-1.4952  TC3  -.0997  BAU  .0472  SGT  1583.6  SGR  434.3  SC3  114.3  ST  728.4  SR  419.2  SS  651.3 

ROE  -.4695  RRA  .0872  RC3  -.0611  FAU  .02231  RRT  .1776  RRF  -.1817  RTF  -.8599  CRT  .7566  CRS  .8492  CST  .9872 

FOE  .6435  fra  1.0459  FC3  -.4673  BSP  5035  SCB  1642.1  R23  -.0173  R13  -.8603  LSA  1033.6  MSA  248.7  SSA  16.0 

BOE  .8019  BRA  1 .4978  6C3  .0854  FSP  -302  SCI  1585.6  SC2  426.8  THA  3.01  ELI  802.8  El2  248.7  ALF  26.24 
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EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1968-69) 


LAUNCH  CATC  DCC  25  S966 

HCLIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOt  93.27 

RP  107,07  lap  3.00  LOP  194,36 

RC  42,524  CL  12.67  CP  3,14 

planctocentric  conic 
C3  37.770  VHL  6.146  OLA  25.59 
LNCH  A7MTH  LNCH  TIME  L'l  TIME 
90.00  2 54  40  3335.22 

90.00  23  13  4 4052.67 

100.00  4 41  9 2991.92 

100.00  0 13  12  3071 .20 

110.00  6 35  35  2633.92 

110.00  0 35  16  3001 .96 

OIFEERENTIAL  CORRECTIONS 
TOE  -.6561  TRA-1.4757  TC3  -.0340 

ROC  -.4454  RRA  .0723  RC3  -.0614 

FOE  .6791  FRA  1.0043  FC3  -.5396 

BOE  .7930  BRA  1.4774  0C3  .0702 


flight  time  102.00 

DISTANCE  245.770 

VL  25.499  GAL  7.22  A7L  06.94  HCA  101.07  SHA  115.02 
VP  36.140  GAP  -17.35  A7P  90.59  TAL  162.02  TAP  263.09 
7AL  57.73  7AP  4.54  ETS  225.41  7AE  172.14  ETE  250.06 


RAL  29.53 
INJ  LAT 
-23.94 
-4.70 
-26.60 
-2.21 
-32.71 
3.02 

BAU  .0354 
FAO  .02355 
BSP  5247 
rSP  -334 


RAO  6560.5  VEL  12.615  PTH  2.29  VHP  11.020 
INJ  LONG  INJ  RT  ASC  iNJ  A7MTH  INJ  TIME 
120.06  271.35  74.40  3 50  15 

163.75  263.47  62.04  24  20  36 

95.60  272.15  76.00  5 3l  1 

149.04  262.09  €0.10  1 17  45 

69.92  273.66  79.40  7 19  29 

140.54  250.03  55.93  1 30  30 

MIO-COURSC  EICECUTION  ACCURACY 
SCT  1643.0  SCR  428.5  SC3  125.1 
RRT  .2031  RRE  -.2079  RTF  -.0691 
see  1690.7  R23  -.0195  R13  -.0695 
SCI  1646.2  SC2  419.0  THA  3.24 


ARRIVAL  OATE  APR  6 1969 


ECC  .30410  INC  3,0556  VI  30.201 

RCA  00.04  APO  150.00  V2  35.129 

7AC  110.63  ETC  165.20  CLP  3.29 

OPA  7.11  RAP  16.09  ECC  1.6217 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

2735.2  -25.05  111.91 

3452.7  -0.41  157.03 

2391.9  -20.35  07.19 

3271.2  -6.16  142.40 

2033.9  -33.02  60.06 

3202.0  -1.47  134.33 

ORBIT  DETERMINATION  ACCURACY 


MUNCH  DATE  DEC  25  1960 
HELIOCENTRIC  CONIC 

RL  147.13  LAL  •00  LOL  93,27  VL  25.707  ( 
RP  107.91  LAP  2.90  LOP  197.59  VP  36.203  ( 
RC  42.392  CL  13.12  CP  3.37  2AL  57.77  i 
planetocentric  conic 

C3  34.570  VHL  5.000  OLA  26.02  RAL  29.30  < 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90.00  2 45  13  3342.06  -23.79 

90.00  23  21  21  40X1.19  -6.37 

100.00  4 33  47  2992.04  -26.67 

100.00  0 19  23  3025.44  -3.76 

110.00  6 30  54  2627.45  -32.79 

110.00  0 39  € 3765.60  1.56 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6622  TRA-1.4540  TC3  - .0036  BAU  .0200 
ROE  -.4225  RRA  .0579  RC3  -.0605  FAU  .02493 
FOE  .7100  FRA  1.1253  FC3  -.6242  BSP  5466 
BOE  .7056  BRA  1.4552  BC3  .0606  FSP  -369 

launch  OATE  DEC  1960 
HELIOCENTRIC  CONIC 

RL  147.13  LAL  .00  LOL  93.27  VL  25.099 

RP  107.95  LAP  2.00  LOP  200.01  VP  36.400 

RC  42,442  CL  13.55  CP  3.62  7AL  57,06 

PLANETOCENTRIC  CONIC 

C3  31.677  VHL  5.620  OLA  26.41  RAL  29.10 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
90 .00  2 35  32  3350 .69  -23>»65 

90.00  23  29  24  3940.30  -0.00 

100.00  4 26  26  2993,16  -26.66 

100.00  0 25  7 3701.05  -5,25 

110.00  6 25  37  2620.27  -32.00 

110.00  0 42  25  3726.71  .15 

DIFFERENTIAL  CORRECTIONS 
TOC  -.6255  TRA-1.4360  TC3  .0347  BAU  .0207 
ROE  -.4004  RRA  .0436  RC3  -.0502  FAU  .02646 

FOE  .7606  FRA  1.1696  FC3  -.7233  BSP  5776 

BOE  .7427  BRA  1.4374  BC3  .0677  FSP  -409 


flight  TIME  104.00 
DISTANCE  252.510 

VL  25.707  GAL  6.03  A7L  07.00  HCA  104.29  SMA  116.09 

VP  36.203  CAP  -16.44  ATP  90.74  TAL  162.70  TAP  266.99 

TAL  57.77  TAP  3.00  ETS  244.26  TAE  273.10  ETE  271,97 


ST 

763.0  SR 

415.8 

SS 

603.3 

CRT 

.7672  CRS 

.0561 

CST 

.9077 

LSA 

1070.6  MSA 

244.2 

SSA 

16.0 

ELI 

054.7  El2 

244.0 

alF 

24.94 

arrival 

DATE 

APR 

0 1969 

ECC 

.29090  INC 

2.9974 

VI 

30.201 

RCA 

02.32  APO 

149.06 

V2 

35.117 

TAC 

112.19  ETC 

165.00 

CLP 

1.76 

RAO  6560.4  VEL  12.400  PTH  2.26  VHP  10.507 
INJ  tONC  INJ  RT  ASC  INJ  ATHTH  iNJ  TIME 
120.57  269.53  T4.10  3 40  56 

160.79  262.37  62.35  24  28  1 

95.67  270.30  75.97  5 23  40 

146.52  260.94  €0.32  I 23  9 

69.43  271.09  79.76  7 |4  22 

130.53  257.63  55.05  I 41  49 

MID-COURSE  EXECUTION  ACCURACY 

SCT  1703.6  SCR  4B2.6  SC3  137.1 
RRT  .2321  -.2376  RTF  -.0777 

see  1755.3  R23  -.0219  Rl3  -.0701 
SCI  1706.6  SC2  410.3  THA  3.50 

flight  TIME  106.00 


OPA  0.01  RAP  17.56  ECC  1.5689 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2740.9  -25.74  112.44 

3400.2  -10.02  154.02 

2392.0  -20.33  07.26 

3225.4  -7.60  139.93 

0027.4  -33.06  60.36 

3163.6  -2.93  152.33 

ORBIT  DETERMINATION  ACCURACY 
ST  000.1  SR  412.2  SS  717.2 

CRT  .7707  CRS  .0635  CST  .9003 

L5A  1125.6  MSA  239.0  SSA  16.1 

ELI  067.9  El2  230.4  AlF  23.76 

ARRIVAL  DATE  APR  10  1969 


DISTANCE  259.271 

VL  25.099  GAL  6.46  ATL  07.06  HCA  107.51  SMA  Il7.ll 
VP  36,400  CAP  -15.55  ATP  90.00  TAL  162.63  TAP  270.14 
TAL  57.06  TAP  3.63  ETS  260.74  TAE  172.95  ETE  296.30 


RAO  6560.3  VEL  12.371  PTH  2.23  VHP  10.004 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
121.10  267.66  73.95  3 31  23 

157,05  261.23  62.75  24  35  12 

95.69  260.55  75.96  5 16  19 

144,07  259.74  60.53  I 2S  0 

60.09  270.07  00.07  7 9 17 

136.61  256.30  55.02  1 44  32 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1753.T  SCR  415.0  SC3  150.4 
RRT  .2416  RRF  -.2715  RTF  -.0034 
see  I0OJ.9  RT3  -.0475  R13  -.0041 
SCI  1766.3  SC2  402.0  THA  3.46 


ECC  .27050  INC  2.9375  VI  30.281 

RCA  84.49  APO  149.72  V2  35.105 

TAC  113.70  ETC  164.67  ClP  .20 

OPA  8.92  RAP  18.98  ECC  1.5213 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 


2750.7 
3348.3 

2393.2 
3181.1 

2020.3 

3126.7 


-25.62 

-11.59 

-28.33 

-9.14 

-33.90 

-4.34 


112.99 
151 .01 
87.28 
137.44 
59.80 
130.40 


ORBIT  DETERMINATION  ACCURACY 


ST 

003.4 

SR 

407.9 

SS 

753.2 

CRT 

,7690 

CRS 

.8713 

CST 

.9835 

LSA 

1140.0 

MSA 

243.4 

SSA 

15.9 

ELI 

868.2 

EL2 

240.9 

ALF 

23.24 

LAUNCH  DATE  DEC  25  1960 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  107.99  LAP  2.69  LOP  204.03 

RC  42.671  GL  13.96  GP  3.91 

PLAICTOCENTRIC  CONIC 
C3  29.067  VHL  5.391  OLA  26.76 
LNCH  ATMTH  LNCH  TIME  L-I  TI»C 
90.00  2 25  45  3350.34 

90.00  23  37  6 3097.49 

100.00  4 19  14  2992.55 

100.00  0 30  14  3730.54 

110.00  6 20  46  2612.22 

110.00  0 45  II  3691.62 

DIFFERENTIAL  CORRECTIONS 
TOE  -.6741  TRA-1.4071  TC3  .0747 

ROE  -.3011  RRA  .0296  RC3  -.0541 

FOE  .0072  FRA  1.2175  FC3  -.0395 

BOE  .7743  BRA  1.4074  6C3  .0923 


flight  TI>C  100.00 
distance  266.026 

VL  26.077  GAL  6.1J  ATL  07.12  HCA  110.73  SMA  110.07 
VP  36.523  GAP  -14. TO  ATP  91 .02  TAL  162.60  TAP  273,33 
TAL  50.02  TAP  4.15  ETS  291.54  TAE  171.77  ETE  316.50 


RAL  20.92  I 
INJ  UT 
-23.50 
-9.57 
-26.67 
-6.67 
-32.97 
-1.19 

BAU  .0350 
FAU  .02010 
BSP  5902 
FSP  -453 


RAO  6560.2  VEL  12.265  PTH  2.21  VHP  9.520 
INJ  long  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


1.61  265.75  75.74  3 21  44 

4.94  260.04  63.22  2A  42  3 

5.64  266.70  T5.90  5 9 6 

|.7j  250.40  60.79  1 32  33 

0,28  268.22  BO.42  7 4 19 

4,78  255.10  55.04  1 46  43 

MIO-COURSC  EXECUTION  ACCURACY 
SCT  1823.3  SCR  410.7  SC3  165.2 
RRT  ,3024  RRF  -.3102  RTF  -.8934 
see  1869.0  R23  -.0284  R13  -.0940 
SCI  1027.7  SC2  390.5  THA  4.00 


ARRIVAL  OATE  APR  12  1969 


ECC  .26687  INC  2,8756  VI  30.28i 
RCA  86.56  APO  149.58  V2  35.092 
TAC  115.17  ETC  164.29  ClP  -1.39 

OPA  9.04  RAP  20.37  ECC  1.4704 
PO  CST  TIM  INJ  2 LAT  iNJ  2 LONG 
2750.3  -25.51  113.52 

3297.5  -13.09  140.03 

2392.5  -20.34  87.24 

3130.5  -10.51  135.03 

2012.2  -33.94  59.18 

3091.6  '5.67  120.55 

ORBIT  DETERMINATION  ACCURACY 

ST  075,0  SR  405.1  SS  791.4 

CRT  .0034  CRS  .0794  CST  .9095 

LSA  1226-5  MSA  226.9  SSA  16.2 

ELI  937.6  El2  225.1  AlF  21 .72 
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EARTH-VENUS  TRAJECTORIES  < VOL  4.  1968-69. 


LAUNCH  DATE  OEC  25  1966 

heliocentric  conic 


FLIGHT  TINE  110,00 


ARRI\tAt  DATE  APR  U 1969 


RL 

147.13  LAL 

.00 

LOL 

93.27 

VL 

26.242 

gal 

5.78 

RP 

108,03  LAP 

2.57 

LOP 

207.25 

VP 

36.628 

GAP 

-13.88 

RC 

43.078  CL 

14.34 

GP 

4.23 

ZAL 

58.22 

ZAP 

5.19 

PLANETOCENTRIC  CONK 

C3 

26.713  VHL 

5.168 

OLA 

27.06 

RAL 

28.61 

RAD 

6568.1 

67.19  MCA.  113.95  5MA  lia.98  ECC  .25598  INC  2.8109  VI 
91.14  TAL  162. 6J  TAP  276,56  RCA  88.53  APC  149.44  V2 


30.281 

35.080 

-3.01 


LNCH  AZMTH  LNCH  TIME  L-I  TIME 
90.00  2 16  8 3365.22 

90.00  23  44  15  3848.54 

100.00  4 12  22  2990.48 

100.00  0 34  37  3698.52 

110.00  6 16  11  2603.07 

110.00  0 47  19  3658.69 

DIFFERENTIAL  CORRECTIONS 

TOE  -.6796  TRA- 1.3821  TC3  .1228 
ROE  -.3626  RRA  .0156  RC3  -.0477 
FOE  .8580  fra  1.2696  FC3  -.9755 
80E  .7703  BRA  1.3822  BC3  .1318 

LAUNCH  DATE  DEC  25  1968 

HELIOCENTRIC  CONK 
RL  14  7.13  LAL  .00  LOL  9;3.27 

RP  108.07  LAP  2.44  LOP  210.46 

RC  43,658  CL  14.69  OP  4.61 

planetocentric  conic 

C3  24,591  VHL  4.959  OLA  27.31 

LNCH  AZMTH  LNCH  TIME  L-I  TIME 

90.00  271  3370.26 

90.00  23  50  33  3802.61 

100.00  466  2986.35 

100.00  0 38  4 3661.76 

110.00  611  57  2592.56 

110.00  D 48  43  3628.31 

differential  CORRECTIONS 
TOE  -.6843  TRA-1.3555  TC3  .1773 
ROE  -.3457  RRA  .0016  RC3  - .0386 
FOE  .9135  FRA  1.3265  FC3-I.1352 
BOE  .7667  BRA  J .3555  6C3  .J815 


INJ  LAT 
-23.37 
-11 .06 
-26.71 
-7.99 
-33.07 
-2.45 

BAU  .0471 
FAU  .03010 
BSP  6109 
FSP  -503 


INJ  LONG 
122.08 
152.12 
95.50 
139.48 
67.58 
133.06 


VEL  12.169  PTH  2,18  VHP  9.054  OPA  10.78  RAP  21.72  ECC  1.4396 


INJ  RT  ASC 

265.83 
258.80 

264.83 
257.18 
266.35 
253 . 78 


INJ  AZMTH 
73.54 
63.76 
76.05 
61,10 
80.82 
55.89 


MID-COURSE  E«CUTION  ACCURACY 
5CT  1882.5  SGR  405.4  5G3  181,6 
RRT  .3447  RRF  -,3541  RTF  -.9005 
SOB  1925.7  R23  -.0325  R13  -.9011 
SGI  1887,9  5G2  379.5  THA  4.43 

Flight  time  112.00 


INJ  time 
3 12  13 
24  48  24 

5 2 13 

1 36  16 

6 59  34 
1 48  17 


PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
2765.2  -25.41  114 .00 

3248 .5  -14.49  145.13 

2390.5  -28.36  87.09 

3098.5  -11.79  132.75 

2003.1  -33.99  58.46 

3058,7  -6.91  126.81 

ORBIT  determination  ACCURACY 
ST  913.2  SR  402.0  SS  831 .6 

CRT  .8167  CRS  .8879  CST  ,9902 

LSA  1280.1  MSA  220-1  SSA  ie.3 

ELI  973.8  EL2  217.6  ALF  20.86 

ARRIVAL  DATE  APR  16  1969 


VL  26.395 
VP  36.725 
ZAL  58.48 

RAL  28.26 
INJ  LAT 
-23.27 
-12.42 
-26 . 78 
-9.19 
-33.18 
-3.61 

BAU  .0597 
FAU  .03225 
BSP  6319 
FSP  -559 


distance  279.528 

gal  5.46  AZL  87. Z6  HCA  117.16  SMA  lI9,8Si:CC  .24581  INC  2.7430  VI  30  281 

GAP  -13.09  AZP  91.25  TAL  162.67  TAP  279.83  RCA  90.39  APO  149-31  V2  35  067 

ZAP  6.56  ETS  317.69  ZAC  167.95  ETC  339. 9Z  ZAC  117.92  ETC  163.39  CLP  -4.68 

RAO  6568.0  VEL  12.082  PTH  2.16  VHP  6.605 

INJ  LONG  INJ  RT  ASC  iNJ  AZMTH  INJ  TlMi;^ 


OPA  11.74  RAP  23.00  ECC  1.4047 


122.41  261.90  73.40 

149.44  257.51  64.35 

95.21  262.96  76.19 

137.41  255.83  61.43 

66.78  264.43  81.28 

131,47  252.41  55.98 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1939.9  SGR  401,2  SG3  200.0 
RRT  .3925  RRF  -.4038  RTF  -.9072 
SGB  1980.9  R23  -.0375  R13  -.9079 
SGI  1946.5  SG2  367.8  THA  4.81 


3 3 11 

Z4  53  55 

4 55  53 

1 39  6 

6 55  9 

1 49  11 


CST  TIM 

INJ  2 LAT 

INJ  2 long 

2770.3 

-25.33 

114.34 

3202.6 

-15.78 

142 .36 

2386.3 

-28.41 

06 . 79 

3061  .0 

-12.94 

130.63 

1992.6 

-34.03 

57.65 

3028.3 

-8.05 

125  .20 

ORBIT  determination  ACCURACY 
ST  951.2  SR  399.4  SS  874.2 
.8968  CST  .9908 


CRT  .8304  CRS 
LSA  1335.3  MSA 
ELI  1010.2  EL2 


212.9  SSA 
209.6  ALF 


16.3 

20.12 


LAUNCH  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
Rl  U7.13  LAL  .00  LOL  93.27 

RP  108.11  LAP  2.30  LOP  213.67 

RC  44.405  GL  J 4 .99  GP  5 .03 

PLANETOCENTRIC  CONIC 
C3  22.678  VHL  4.762  OLA  27.50  RAL 


Flight  time  ju.oo 


arrival  date  APR  18  1969 


VL  26.535 
VP  36.814 
ZAL  58.78 


gal 

CAP 

ZAP 


distance  286.271 

5.17  AZL  07,53  HCA  120.37  SHA  120.66  ECC  .23633  INC  2.6712  V|  30.281 

12.32  AZP  91.35  TAL  162.77  TAP  283.14  RCA  92.14  APO  149.17  V2  35  053 

0.13  ETS  324.18  ZAE  165-85  ETE  346.66  ZAC  119.20  ETC  162.85  CLP  -6.39 


27.87  RAO  6567,9 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

90.00 

1 59  0 

3371 .75 

-23.24 

122.51 

260.00 

90.00 

23  55  27 

3761 .52 

-13.62 

147.01 

256.14 

100.00 

4 0 44 

2979-32 

-26.89 

94.72 

261 .09 

300.00 

0 40  20 

3629.19 

-10.25 

135.57 

254.41 

110.00 

6 0 14 

2580.33 

-33.31 

65.85 

262.51 

110.00 

0 49  19 

3600.93 

-4.65 

130.03 

251 .01 

differential  CORRECTIONS 
TOE  -.6885  TRA-1.3287  TC3  .2375 

RDE  -.3305  RRA  -.0128  RC3  -.0260 

FOE  .9741  FRA  1.3896  FC3-1 -3224 

BOE  .7637  BRA  1 .3287  0C3  .2389 

LAUNCH  CATE  DEC  25  1968 


BAU  .0724 
FAU  .03464 
BSP  6512 
FSP  -620 


VEL  12.002  PTH  2.14  VHP  8.173 
INJ  AZMTH  INJ  TIME 
73.36 
64.93 
76.42 
61  .77 
81  .02 
56.10 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  1996,3  SCR  398.7  $G3  220-5 
.4460  RRF  -.4594  RTF  -.9133 
.0433  R13 
355.4  Tha 


2 55  12 
24  58  0 

4 50  24 
I 40  49 
6 51  14 
1 49  20 


RRT 

SGB  2035.7  R23 
SGI  2004.4  SG2 


-.9141 

5.26 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  -00  LOL  93.27 

RP  108.15  LAP  2.16  LOP  216.88 

RC  45.309  Ol  15.23  CP  5.51 

Planetocentric  conic 

C3  20.952  VHL  4.577  OLA  27. 6J  RAL  27.45 


VL  26.665 
VP  36.895 
ZAL  59.12 


GAL 

GAP 

ZAP 


FLIGHT  TIME  116.00 

distance  293.004 
4.88  AZL  87.41  HCA  1 
-11.58  AZP  91.44  TAL  1 


LNCH  AZMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  long 

90.00 

1 

52 

55 

3367. J6 

-23.33 

122.20 

90.00 

0 

2 

8 

3727.87 

- 1 4 . 58 

145.01 

I DO. 00 

3 

56 

37 

2968.42 

-27.06 

93.96 

100.00 

0 

41 

7 

3601  .85 

-11 .12 

134.01 

no. 00 

6 

5 

12 

2566.00 

-33.44 

64.75 

1 10.00 

0 

49 

1 

3577.04 

-5.56 

128.78 

differential  corrections 

TOE  -.6906  TRA-1.3004  TC3  .3052 
ROE  -.3170  RRA  -.0276  RC3  - .0091 
rOE  1.0395  FRA  1.4590  FC3-1 .5426 
BOE  .7599  BRA  1.3CX37  0C3  .^54 


INJ  RT  ASC 
258.15 
254.69 
259-24 
252.94 
260.60 
249.58 


PTh  2.12  VHP  7.758 
INJ  AZMTH  INJ  time 


73.49 

65.46 

76.79 

62.08 

02.45 

56.22 


MIO-COURSE  ECCUTION  ACCURACY 
BAU  .0855  SGT  2049.3  SCR  398 .8  503  243.4 

FAU  .03733  RRT  15045  RRF  -.5206  RTF  -.9190 

BSP  6709  see  2087.7  R23  -.0506  Rl  3 -.9200 

FSP  -690  SGI  2059.4  502  342.6  ThA  5.77 


2 49  2 

1 4 16 

4 46  5 

I 41  9 

6 47  58 
1 48  30 


i OPA  12.73 

RAP  24.23 

ECC 

1 .3732 

PO  CST  TIM 

1 INJ  2 LAT 

INJ 

2 LONG 

2771  .7 

-25.31 

114.45 

3161 .5 

-16.09 

1 39 .86 

2379.3 

-20.49 

06.28 

3029.2 

-13.94 

128 .73 

1980.3 

-34.00 

56. 7D 

3000.9 

-9.07 

123 . 73 

ORBIT  DETERMINATION  ACCURACY 

ST  989.2 

SR  397.6 

SS 

919.3 

CRT  .0445 

CRS  .9050 

CST 

.991  5 

LSA  1392.6 

MSA  205.5 

SSA 

16.3 

ELI  1047.0 

EL2  201.2 

ALF 

19. 50 

arrival  DATE 

APR 

20  1969 

EEC  .22752 

INC  2.5945 

VI 

30.281 

RCA  93.79 

APO  149.04 

V2 

35.04D 

ZAC  120.38 

ETC  162.24 

CUP 

-0.16 

DPA  13.74 

RAP  25.30 

ECC 

I .3440 

PO  CST  TIM 

INJ  2 lAT 

INJ 

2 LONG 

2767.2 

-25.38 

114.15 

3127.9 

- 1 7 . 78 

137 . 79 

2368  .4 

-28.61 

85.50 

3001 .9 

-14.77 

127.1 3 

1966.0 

-34.12 

55 .58 

2977,0 

-9.96 

1 22 . 4 5 

ORBIT  determination  ACCURACY 

ST  1025.2 

SR  397.0 

SS 

966.1 

CRT  .0587 

CRS  .9151 

CST 

-9921 

LSA  1450. 0 

MSA  197.8 

SSA 

16.2 

ELI  1082.3 

El2  192.7 

ALF 

19.02 

JPL  TM  33-99 


EARTH-VENUS  trajectories  <V0L  4.  1968-69) 


LAUNCH  CATE  CEC  Z5  1966 

heliocentric  conic 
RL  147.13  LAL  .00  LOL  93.27 

RP  106.19  LAP  2.01  LOP  220.09 

RC  46.364  CL  15.41  CP  6.06 

planctocentric  conic 

C3  19.395  VHL  4.404  CLA  27.65 
L^*CH  A7HTH  LNCH  TINE  L-I  TIME 
90.00  1 49  44  3353.52 

90.00  0 1 51  3704.70 

100.00  3 54  6 2952.61 

100.00  0 40  10  3580.64 

MO. 00  6 3 2 2549.06 

110.00  0 47  43  3557.13 

OIFEERENTIAL  CORffECTIONS 

TCE  -.6669  TRA-1.2690  K3  .3630 

ROE  -.3053  «RA  -.0430  PC3  .0132 

FOE  1.1066  FRA  1 .5347  fC3-l  .6035 

eOE  .7535  0RA  1.2697  0C3  .3632 

launch  gate  dec  25  1966 


flight  time  118.00 
distance  299.727 

VL  26.764  GAL  4,62  A7L  67.49  HCA  126.78  SNA  122.15 
VP  36.969  GAP  -10.67  a7P  91.50  TAl  163.06  TAP  269.66 
7Al  59.46  7AP  11.69  £TS  331.36  7AE  161.69  ETE  555.93 


RAL  27.01 
INJ  LAT 
-23.55? 
-15.23 
-27.30 
-11.79 
-33.56 
-6.31 

6AU  .0994 
FAU  .04040 
esp  6945 
F3P  -771 


RAC  6567. 
INJ  LONG 
121 .29 
143.62 
92.64 
132.61 
63.45 
127.73 
MIO 
3GT 
RRT 

see 

SCI 


6 VEL  11.665  PTH  2.10  VHP  7,360 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 
256.36  73.67  2 45  36 

253.13  65.64  1 3 36 

^57.43  77.33  4 43  19 

251.41  62.33  1 39  51 

256.66  63.21  6 45  32 

246.12  56.33  1 47  0 

COURSE  EXECUTION  ACCURACY 
2095.4  SCR  402.4  SC3  266.9 
.5666  RRF  -.5661  RTF  -.9247 
2133.7  R25  -.0594  R13  -.9256 
2106.1  SC2  329.5  THA  6.37 

FtIGHT  TIME  120.00 


ARRIVAL 

CATE 

APR 

22  1969 

: .?I955 

INC 

2.5119 

VI 

30.281 

I 95. 

,34 

APO 

146.92 

V2 

35.007 

: 121. 

,46 

ETC 

161.56 

CLP 

-10.00 

1 14. 

.60 

RAP 

26.44 

ECC 

1.3192 

CST  ' 

riM 

INJ 

1 2 LAT 

INJ 

2 LONG 

2753 

.5 

25.56 

113.16 

3104 

,7 

-18.37 

136.35 

2352 

.6 

26.77 

64.35 

2960 

,6 

'15.40 

125.68 

1949 

.1 

'34.16 

54.26 

2957 

.1 

■10.69 

121  .36 

ORBIT  determination  ACCURACY 


HELIOCENTRIC  CONIC 

RL  147.13  LAL  .00  LOL  93.27  VL  26.694  CAL 

RP  106,23  LAP  1.66  LOP  223.29  VP 

RC  47.556  GL  15.50  OP  6.73  2AL 

planetocentric  conic 


90.00  1 50 

90.00  23  53 

100.00  3 53 

100.00  0 37 

110.00  6 J 

110.00  0 45 

differential  corrections 
TOC  -.6672  TRA-1.2396  TC3  .4613 

ROE  -.2956  RRA  -.0596  RC3  .0416 

FOE  1.1643  FRA  1 .6210  FC3-2.1063 

0C^  .7461  0RA  1.2411  eC3  .4632 


distance  306.437 
4.37  A7L  67,56  HCA 


37.035  CAP  -10.16  ATP 
59.66  TAP  13.66  ETS 


DLA  27.59 

RAL  26.50 

RAO  6567.7 

VEL  11.006 

PTH  2.09 

L-I  time 

INJ  LAT 

INJ  LONG 

(NJ  AT  ASC 

INJ  ATMTH 

3326.51 

-24.06 

119.60 

294.71 

74.60 

3694.34 

-15.52 

142.99 

251.47 

66.02 

2930.91 

-27.62 

91.31 

299.67 

76.06 

3567.17 

-12.22 

132.02 

249.03 

62.51 

2529.06 

-33.73 

61.91 

296.79 

64.11 

3541  .76 

-6.69 

126.91 

246.64 

56.44 

VHP  6.979 
INJ  time 
2 45  42 
24  55  31 
4 42  24 
1 36  40 
6 44  6 

1 44  20 


ST 

1056.4 

SR 

397,6 

SS 

1013.6 

CRT 

.6707  CRS 

.9043 

CST 

.9927 

LSA 

1505.0 

MSA 

190.1 

SSA 

16.1 

Eli 

1113.6 

El0 

164.0 

alf 

16.72 

ARRIVAL 

DATE 

APR 

24  1969 

ECC 

.01176 

INC 

2.4000 

VI 

30.261 

RCA 

96.79 

APO 

146.60 

V0 

35.013 

TAC 

102.40 

ETC 

160.61 

CLP 

-11 .91 

OPA 

15.90 

RAP 

07.40 

ECC 

1 .2960 

PO  CST  TIM 

INJ 

0 LAT 

INJ 

2 LONG 

2726.5 
3094.3 
2330.9 
2967.2 
1929.1 
2941  .6 


-25,94 

-16.63 

-26.96 

-15.61 

-34.16 

-11.25 


111  .44 
135.70 
62.77 
125.07 
52.70 
120.54 


6AU  .1114 
FAU  .04377 
eSP  7109 
FSP  -659 


SCT  214J.3  SCR  4JI.3  SC3  297.5 
RRT  .6323  RRP  -.6550  RTF  -.9294 
see  2160.5  R23  -.0699  R13  -.9309 
SCI  2157.4  SC2  316.3  THA  7.06 


0R8IT  DETERMINATION  ACCURACV 


ST 

1067.6 

SR 

400.5 

SS 

1063.7 

CRT 

.6670 

CRS 

.9336 

CST 

.9933 

LSA 

1562.6 

MSA 

162.2 

SSA 

16.1 

ELI 

JJ45.6 

El2 

175.6 

alf 

16.54 

LAUNCH  DATE  DEC  25  1966 

heliocentric  conic 

RL  147.13  LAL  .00  LOL  93.27 

RP  106.27  LAP  1.69  LOP  226,49 

RC  46.663  CL  15.49  CP  7,49 

Planetocentric  conic 


flight  time  122.00 


ARRIVAL  DATE  APR  26  1969 


VL  26.994 
VP  37,096 
TAl  60.26 


gal 

GAP 

TAP 


C3  16.717 

VHL 

4 

.069 

Ola  27.43 

RAL  26.15 

RAO  6567.7 

LNCH  ATMTH 

LNCH 

TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

1 

54 

54 

3291 .64 

-24.70 

117.09 

90.00 

23 

46 

11 

3697.29 

-15.44 

143.17 

100.00 

3 

55 

17 

2902.46 

-26.00 

69.26 

100.00 

0 

32 

5 

3561 .66 

-12.39 

131.71 

110.00 

6 

2 

10 

2505.42 

-33.66 

60.06 

110.00 

0 

41 

41 

3531.51 

-7.27 

126.37 

differential  corrections 
toe  -.6625  TRA-1.2095  TC3  .5455 

ROE  -.2664  RRA  -.0762  RC3  .0765 

FOE  1.2643  FRA  1.7179  FC3-2.4619 

60E  .7410  0RA  1.2120  0C3  .5511 

LAUNCH  DATE  DEC  25  1966 

heliocentric  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  106.31  LAP  1.53  LOP  229.66 

RC  50.327  GL  15.35  CP  6.39 

planetocentric  conic 


90.00  2 2 

90.00  23  35 

100.00  3 59 

100.00  0 24 

110.00  6 3 

110.00  0 56 

DIFFERENTIAL  CORRECTIONS 
TDE  -.6742  TRA-1.1767  TC3  .6326 

ROC  -.2635  RRA  -.0966  RC3  .1256 

FOE  1.3471  FRA  1 .6266  fC3-Z»67SO 

BOE  .7313  BRA  1.1629  0C3  .6451 


BAU  .1232 
FAU  .04754 
BSP  7?59 
FSP  -957 


VL  27.066 
VP  37.150 
TAL  60.69 


DISTANCE  313.133 

4.14  ATL  67.66  HCA  133.19  SMA  125.41  ECC  .20460  INC  2,3237  VI  50.261 

-9.51  ATP  91.59  TAL  163.51  TAP  296.70  RCA  96.14  APO  146.69  V2  55.000 

15.76  ETS  334.69  TAC  156.53  ETE  2.79  TAC  123.25  ETC  159.97  ClP  -13.91 

7 VEL  11.752  PTH  2.07  VHP  6.615  OPA  17.07  RAP  26,24  ECC  1.2751 


253.14 
249.71 
253.96 
246.20 
254.91 

245.15 

MID-COURSE  EXECUTION  ACCURACY 
SCT  2161.6  SCR  407,5  SC3  329.5 
RRT  ,6979  RRT  -.7236  RTF  -.9339 
see  2223.3  R23  -.0626  RI3  -.9357 
SCI  2202.5  SC2  303.5  THA  7.94 

flight  TI>C  124.00 


i ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  0 LONG 

75.70 

2 49  25 

2691  .6 

-26.43 

106.85 

65,97 

24  47  46 

3097.3 

-16.56 

135.89 

79.06 

4 43  39 

2302.5 

-29.22 

60.69 

62.56 

1 31  27 

2961  .7 

-15.97 

124.74 

65.19 

6 43  55 

1905.4 

-34.16 

50.65 

56.51 

1 40  33 

2931.5 

-11.63 

119.96 

ORBIT  determination  ACCURACV 


DISTANCE  319.612 

CAL  3.92  ATL  67.79  MCA  136.39  SNA 

CAP  -6.67  ATP  91,60  TAL  163.76  TAP 

TAP  16.01  ETS  335.53  TAE  257.13  £TE 


Ola  27.14 

RAL  25.75 

RAO  €567,6 

VEL  11.703 

PTH  2.06 

L-I  TIME 

INJ  UT 

INJ  long 

INJ  RT  ASC 

INJ  ATMTH 

3244 .06 

-25.46 

113.02 

251.64 

77.17 

3712.36 

-15.02 

144.00 

247.91 

65.71 

2666.74 

-26,43 

06.71 

252.30 

00.36 

3564.94 

-12.29 

131.90 

246.55 

>62.54 

2477.44 

-34.02 

57.91 

253.05 

06.47 

3527.00 

-7,44 

126.13 

243.65 

56.54 

VHP  6.269 
INJ  TIME 
2 56  31 
24  36  59 
4 47  17 
1 24  5 

6 45  12 
1 35  32 


ST 

1115.0 

SR 

405.9 

SS 

1114.6 

CRT 

.9012 

CRS 

.9407 

CST 

.9939 

LSA 

1616.7 

MSA 

174.0 

SSA 

16.0 

ELI 

1174.7 

El2 

167.0 

alf 

16.55 

ARRIVAL 

DATE 

APR 

26  1969 

ECC 

.19639 

INC 

2.2145 

VI 

30.261 

RCA 

99.39 

APO 

146.56 

V2 

34.967 

TAC 

123.91 

ETC 

159.03 

ClP 

-15.99 

DPA 

16.33 

RAP 

26.93 

ECC 

I .2562 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

BAU  .1343  SCT  2215.3  SCR  453.1  SC3  365.2 

FAU  .05175  RRT  .7597  RRT  -.7666  RTF  -.9379 

BSP  7401  see  2261.2  R23  -.0961  R13  -.9401 

FSP  -1066  SCI  2242.4  SC2  291.1  THA  6.96 


0644.1  -06.96  105.48 

3110. 4 -16.16  136.63 

0066.7  -09.47  76.06 

0964.9  -15.66  124.94 

1677.4  -34.14  46.66 

0907.0  -11.79  119.74 

ORBIT  determination  ACCURACV 
ST  1136.5  SR  4J4.5  SS  1165.6 

CRT  .9146  CRS  .9515  CST  .9944 

LSA  1671.6  MSA  166.0  SSA  15.6 

Eli  1199. 3 EL0  156.6  AlF  16.79 


749 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4,  1960-69) 


L4Uf4CH  DATE  DEC  ^5  1965  TtlCHT  TINE  1^6.00  ARRIVAL  CATE  APR  30  1969 

HELIOCENTRIC  CONIC  DISTANCE  326,475 

RL  147.13  LAL  .00  L<X  93,27  VL  27,170  CAL  3,72  47l  57.91  NCA  139.55  SNA  124,51  ECC  .19250  INC  2.0917  VJ  30.251 

RP  105.36  LAP  1.36  tOP  232.55  VP  37.199  CAP  -5.24  A7P  91.59  TAL  164.03  TAP  303.61  RCA  100.55  APO  146.45  V2  34.974 

RC  51.551  CL  15.05  CP  9.46  7AL  61.10  7AP  20.42  ETS  335.95  7AE  155.91  ETE  9.21  7AC  124.35  ETC  157.95  CLP  -16.19 

PLANETOCENTRIC  CONIC 

C3  14,521  VHL  3.511  OLA  26.69  RAL  25.39  RAO  6567.6  VEL  11.655  PTH  2.05  VHP  5.940  DPA  19.70  RAP  29.46  ECC  1.2390 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  IHJ  LAT  INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PC  CST  TIM  JNJ  2 LAT  lUJ  2 LONG 

90.00  2 13  25  3157.37  -26.26  109.56  250.19  79.00  3 6 32  2557.4  -27.51  101.41 

90.00  23  21  19  3737.97  -14.30  145.61  246.09  65,30  24  23  37  3155.0  -17,51  135.41 

100.00  4 6 21  2523.26  -25.59  53.56  250.69  51.96  4 53  25  2223.3  -29.70  74.55 

100.00  0 15  0 3577.3;  -11.90  132.61  244.55  62.35  1 J4  37  2977.3  -15.51  125.67 

110.00  6 7 26  2444.40  -34.13  55.33  251 .23  57.99  64511  1544.4  -34.03  46.09 

110.00  03024  3525.94  -7.37  126.23  242.17  56.53  12913  2925.9  -11.72  U9.54 

differential  CORRECTIONS  MIO-COORSC  EXECUTION  ACCURACY  0R8IT  DETERMINATION  ACCURACY 

TDE  -.6591  TRA-1.1450  TC3  .7292  OAU  .1459  9CT  2236.9  SCR  490.7  SC3  404.7  ST  1147.5  SR  426,5  SS  1212.5 

ROE  -.2509  RRA  -.1222  RC3  .1564  FAU  .05651  RRT  .5141  RRF  -.5464  RTF  -.9417  CRT  .9276  CRS  .9597  CST  .9950 

FOE  1.4255  FRA  1.9470  FC3-3.3693  6SP  7576  SCO  2290.1  R23  -.1162  R15  -.9446  L5A  1716.0  MSA  157.9  SSA  15.6 

BOE  .7165  8RA  1.1515  BC3  .7517  FSP  -1196  501  2272.5  802  250.5  TMA  10,29  ELI  1215.0  EL2  150.6  ALF  19.34 

LAWCH  DATE  DEC  25  1965  FlICHT  TIME  125.00  ARRIVAL  DATE  MAY  2 1969 

HELIOCENTRIC  CONIC  OISTANCE  333.119 

RL  147.13  LAL  .00  LOL  93.27  Vt  27.246  CAL  3.53  A7t  55.05  HCA  142.75  SNA  125.00  ECC  ,15712  INC  1.9515  VI  30.251 

RP  105.40  LAP  1. 15  LOP  236.07  VP  37,243  CAP  -7,64  ATP  91,55  TAL  164.30  TAP  307.05  RCA  101.61  APO  148.39  V2  34.961 

RC  53.536  CL  14.56  CP  10.74  TAL  61.49  TAP  23.03  ETS  336.11  TAC  154.55  ETE  12.67  TAC  124.62  ETC  156.52  CLP  -20.50 

PLANETOCENTRIC  CCNJC 


C3  13.571 

VML 

3.684 

OLA  26.06  RAL  25.11 

RAO  6567.5 

VEL  11.617  PTH 

2.04 

yHP 

5. 

.630 

DPA  21 .22 

RAP  29.78 

ECC  1.2233 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC  INJ  ATMTH 

INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

90.00 

2 

27  11 

3122.49 

-27.02 

105.26 

248.77 

81.19 

3 

19 

13 

2522.5 

-27.96 

96.72 

90.00 

23 

5 18 

3773.08 

-13.29 

147.70 

244.31 

64.76 

24 

8 

11 

31 73.1 

-16.58 

140.57 

100.00 

4 

16  0 

2771 .66 

-29.32 

79,79 

249.11 

83.90 

5 

2 

12 

2171.7 

-29.86 

71  .02 

100,00 

0 

3 6 

3599. J3 

-11.21 

133.86 

243.24 

62.11 

1 

3 

5 

2999.1 

-14.86 

126.97 

110.00 

6 

15  3 

2405.43 

-34.18 

52.29 

249.43 

89.79 

6 

53 

9 

1805.4 

-33.83 

43.06 

110.00 

0 

22  32 

3538.13 

-7.02 

126.72 

240,72 

56.46 

1 

21 

30 

2938.1 

-11.39 

120.34 

)ifferential 

CORRECTIONS 

MIO-COURSE  EXECUTION 

ACCURACY 

OR0IT  DETERMINATION  ACCURACY 

TOE  -.6410  TRA-1.1133  TC3  .Bt80  5AU  .1559  SOT  2252.2  SCR  544.7  SC3  445-5  ST  1J52.6  SR  444.3  SS  1255.2 

ROE  -.2512  RRA  -.1502  RC3  .2638  FAU  .06166  RRT  .8595  RRF  -.8943  RTF  -.9449  CRT  .9397  CRS  .9672  CST  .9955 

FOE  1.5091  FRA  2.0856  FC3-3.9334  8SP  7677  S06  2317. 1 R23  -.1373  R13  -.9486  LSA  1756.8  NSA  149.5  SSA  15.5 

BOE  .7000  BRA  1.1234  8C3  .8595  FSP  -1333  SOI  2301.0  S02  272.5  THA  11.91  ELI  1227.0  EL2  142,8  ALF  20.20 


LAUNCH  DATE  DEC  25  1968  FLIGHT  TIME  130.00  ARRIVAL  DATE  MAY  4 1969 


heliocentric  CONIC  OISTANCE  339.745 


RL  147.13 

LAL 

.00 

LOL  93.27 

VL  27.315 

CAL  3.36 

ATL  88.21 

HCA 

145.97 

SHA 

125.45 

ECC  .18223 

INC  1.7898 

VI 

30.281 

RP  108.43 

LAP 

1 .00 

LOP  239.25 

VP  37.281 

CAP  -7.06 

ATP  91.48 

TAL 

164.59 

TAP 

310.56 

RCA  102.59 

APO  148.31 

V2 

34.948 

RC  55.282 

CL 

13.82 

CP  12.28 

TAL  61 .86 

TAP  25,87 

ETS  335.95 

tae 

153,92 

ETE 

16.51 

TAC  124.59 

ETC  155.53 

CLP 

-22.94 

PLANETOCENTRIC  CONIC 

C3  12.704 

VHL 

3.564 

OLA  25.20 

RAL  24.93 

RAO  6567.5 

VEL  11.580 

PTH 

2.03 

VHP 

5.341 

OPA  22.93 

RAP  29.85 

ECC 

I .2091 

LNCH  ATMTH 

LNCH  TIHE 

L-I  TIME 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  ATMTH 

INJ 

f TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

90.00 

2 

43  43 

3049.51 

-27.67 

100.02 

247.37 

83.73 

3 

34  33 

2449.5 

-28.25 

91  .40 

90.00 

22 

47  18 

3817.53 

-11.98 

150.31 

242.59 

64.15 

23 

50  55 

3217.5 

-15.36 

143.26 

100.00 

4 

28  37 

2711.31 

-29.67 

75.34 

247.57 

86.22 

5 

13  49 

2111.3 

-29.88 

66.54 

100.00 

23 

45  5 

3630.96 

-10.19 

135.67 

241 .66 

61.75 

24 

45  36 

3031 .0 

-13.89 

128.83 

110.00 

6 

21  6 

2359.58 

-34.14 

48.69 

247.66 

91.91 

7 

0 26 

1759.4 

-33.49 

39.51 

110.00 

0 

13  1 

3555.65 

-6.36 

127.65 

239,34 

56.34 

1 

12  17 

2955.7 

-10.74 

121  .30 

OIFFERENTiAL  ERECTIONS  MID-C^SE  EXECUTION  ACCURACY  ORBIT  DETERHINAtlON  ACCURACY 

TOE  -.6177  TRA-J. 0819  TC3  .90»  0AU  .1653  SOT  2257.2  SCR  6j 9.2  503  496.5  ST  1148.4  SR  467.9  SS  1297.7 

ROE-  -.2846  RRA  -.1841  RC3  .3635  FAU  .06723  RRT  .8942  RRF  -.9313  RTF  -.9474  CRT  ,9509  CRS  .9740  CST  .9961 

FOE  1.5824  FRA  2.2430  FC3-4.5815  BSP  7737  S06  2340.6  R23  -.1605  R13  -.9524  LSA  1789.4  MSA  140-5  SSA  15.4 

BOE  .6801  BRA  1.0975  BC3  .9734  FSP  -1481  SOI  2325.0  S02  269.1  THA  15.97  ELI  1232.7  El2  135.0  ALF  21.45 

LAUNCH  DATE  DEC  25  1968  FLICHT  TIME  132.00  ARRIVAL  DATE  NAY  6 1969 

HELIOCENTRIC  CONIC  DISTANCE  346.350 

RL  147.13  LAL  .00  LOL  93.27  VL  27.378  CAL  3.21  A7L  88.40  HCA  149. 15  SNA  125.86  ECC  .17779  INC  1 .5988  Vj  30.281 

RP  108.47  lap  .82  LOP  242.44  VP  37,316  CAP  -6.49  ATP  91.37  TAL  164,87  TAP  314.03  RCA  103.48  APO  148.23  V2  34.936 

RC  57.109  Cl  12.77  CP  14.18  TAL  62,20  TAP  28.97  ETS  335.53  TAE  153.05  ETE  20.91  TAC  124.22  ETC  154.10  ClP  -25.53 

PLANETOCENTRIC  CONIC 


C3  11.912 

VHL 

3.451 

OLA  24.05 

RAL  24 .88 

RAD  6567. 

5 VEL  11.546  PTH  2.02 

VHP  5 .075 

OPA  24.90 

RAP 

29.61 

ECC 

1.1960 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH 

1 INJ  TIME 

PO  CST  TIM 

INJ 

1 2 LAT 

INJ 

2 LONG 

90.00 

3 

3 18 

2967.56 

-28.14 

94.07 

245.99 

86.68 

3 52  45 

2567.6 

28.30 

85.41 

90.00 

22 

27  21 

3872.13 

-10.34 

153.48 

240.99 

63.49 

23  31 

53 

3272.1 

- 

13.82 

146.53 

100.00 

4 

44  32 

2641 .12 

-29.88 

70.13 

246.06 

88.96 

5 28 

33 

2041  .1 

- 

29.70 

61 .33 

100.00 

23 

28  47 

3673.80 

-8.80 

138.09 

240.17 

61.32 

24  30 

1 

3073.8 

- 

12.56 

131 .32 

110.00 

6 

32  3 

2304.74 

-33.93 

44.44 

245.92 

94.42 

7 10 

28 

1704.7 

- 

32.95 

35.34 

110.00 

0 

1 42 

3582.94 

-5.33 

129.09 

238.05 

56.19 

1 1 

25 

2982.9 

-9.74 

122.77 

differential  CORRECTIONS 

MID- 

CjOURSC  EXECUTION  ACCURACY 

ORBIT  DETERMINATION  ACCURACY 

TOE  -.5845 

TRA- 

'1  .0468 

TC3  .9922 

BAU  .1765 

SOT  2243.2  SCR 

719.3  SC3 

547.7 

ST  1126.0 

SR 

497.5 

SS 

1322.9 

ROE  -.2903 

RRA 

-.2258 

RC3  .4946 

FAU  .07337 

RRT 

.9189  RRF 

-.9577  RTF  - 

.9499 

CRT  .9606 

CRS 

.9796 

CST 

.9966 

FOE  1.6339 

FRA 

2.4148 

FC3-5.3328 

BSP  7851 

see  2355.7  R23 

-.1817  RJ3  - 

.9568 

LSA  1602.2 

HSA 

131  .1 

SSA 

15.3 

601  .6526 

BRA 

1 .0709 

BC3  1.1087 

FSP  -1648 

SCI 

2339.9  SC2 

272.0  THA 

16.65 

ELI  1224.4 

EL2 

127.1 

ALF 

23.27 

750 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69  ) 


launch  cate  etc  25  1965 

HCLIOCENTSIC  CCWIC 
RL  U7.13  LAL  .00  LOL  95.27 

RP  105.51  LAP  .64  LOP  2^5. ^2 

RC  59.010  CL  11.26  CP  16.52 

plaictocentric  conic 


VL  27.435  CAL 
VP  37.346  CAP 
/At  62.48  7AP 


FlIChT  time  134.00 

CI5TANCE  352.935 
3.06  A7L  88.63  HCA  1 
'5.94  A7P  91.21  TAL  1 


RAL 


25.02  RAO  6567.4  VCl  II. 5U  PTH  2.01 
INJ  RT  ASC  INJ  A2MTH 


90.00  3 26  i 

90.00  22  5 1 

100.00  5 4 j 

100.00  23  10 

no. 00  6 46  : 

110.00  23  44  1 

CIFFERCNTIAL  CORRECTIONS 

Tce  -.5463  TRA'1.0142  TC3  1.0597 

ROE  -.2988  RRA  -.2796  RC3  .6644 

FOE  1.6582  2.6092  FC3-6.1523 

60E  .6226  8RA  1 .0520  BC3  I .2508 

LAUNCH  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  108.55  LAP  .45  LOP  248.80 

RC  60.976  CL  9.21  CP  19.47 

PLANETOCENTRIC  CONIC 


L-I  time 

INJ  LAT 

INJ  LONC 

2874.71 

-28.32 

87.28 

3938.81 

-8.29 

157.31 

2559.19 

-29.82 

64.04 

3729.56 

-6.97 

141 .21 

2259.36 

-33.47 

39.39 

3622.16 

-3.84 

131.15 

ARRIVAL 

CA' 

rE 

MAV 

SMA 

126.23 

tee 

.17379 

INC 

1 . 3686 

VI 

Tap 

317.49 

RCA 

104 

.29 

APC 

148 

.16 

V2 

ETE 

26.05 

ZAC 

123 

.44 

ETC 

152 

.52 

CLP 

VHP 

4.836 

OPA 

27 

.22 

RAP 

29 

.00 

tee 

INJ  TIME 

PO  CST 

TIM 

INJ 

2 1 

LAT 

INJ 

244.62 

239.56 

244.58 

238.85 

244.22 

236.92 


90.08 

62.83 

92.16 

60.86 

97.38 

56.01 


4 14  21 

23  10  56 

5 46  56 

24  12  16 
7 23  50 

24  44  44 


2274.7 

3338.8 

1959.2 
3129.6 
1639.4 

3022.2 


-28.01 

-11.87 

-29.20 

-10.80 

-32.09 

-8.28 


6AU  .1870 
FAU  .07949 
BSP  7887 
FSP  -1816 


VL  27.485  CAL 
VP  37.372  CAP 
ZAL  62.72  ZAP 


SCT  2216.9  SCR  853.4  SC3  601 .2 
RRT  .9350  RfiF  -.9753  RTF  -.9513 
see  2375.5  R23  -.1999  RI3  -.9610 
SCI  2358.4  SC2  284.4  TMA  20.10 

FlICHT  TINE  136.00 

DISTANCE  359.499 

2.94  AZL  88.92  HCA  155.52  SNA  126.56 

-5.41  AZP  90.99  TAl  165.42  TAP  320.94 

36.26  ETS  333.95  ZAE  150.93  ETE  32.08 


ORBIT  determination  ACCURACY 


8 1969 


30.281 


78.63 

150.46 

55.29 

134.52 

30.43 

124.87 


RAL 


25.39  RAO  6567.4  VEl  11.485  PTH  2.00  VHP  4.631 
INJ  AZMTH  INJ  TIME 


90.00  5 54 

90.00  21  40  : 

100.00  5 28  i 

100.00  22  48  i 

ItO.OO  7 5 i 

110.00  23  28  : 

differential  CORRECTIONS 

TOE  -.4986  TRA  -.9803  TC3  1.1117 
ROE  -.3078  RRA  -.3500  RC3  .8892 
FOE  1.6293  FRA  2.8165  FC3-7.0289 
BCE  .5860  BRA  1 .0409  6C3  1.4236 

LAUNCH  DATE  OEC  25  1968 

heliocentric  CONIC 
RL  U7.13  LAL  .00  LOL  93.27 

RP  108,58  LAP  .26  LOP  251 .98 

RC  63.000  CL  6.30  CP  23.22 

PLANETOCENTRIC  CONIC 
C3  9.939  VHL  3.153  OLA  17.55 

LNCH  A7HTH  LNCH  TIME  L'l  TIME 
90.00  4 27  49  2640.55 

90.00  21  12  34  4125.07 

100.00  5 59  23  2345.28 

100.00  22  23  *2  3895.57 

no. 00  7 30  4 2061  .56 

no. DO  23  9 30  3752.06 

differential  CORRECTIONS 
TOE  -.4403  TRA  -.9435  TC3  1.1467 
ROE  -.3131  RRA  -.4441  RC3  1 .1892 
FOE  1.5162  FRA  3.0215  FC3-7.9005 
BOE  .5402  BRA  I .0428  BC3  1.6520 

LAUNCH  DATE  OEC  25  1968 


L-I  time 

INJ  LAT 

tNJ  LiONC 

INJ  RT  ASC 

2767,56 

-28.06 

79.46 

z*j.ze 

4021 .09 

-5.71 

J61.97 

230.39 

2462.32 

-29.36 

K.B6 

243.15 

3801.55 

-4.56 

237.76 

2159.90 

-32.62 

33. » 

242.59 

3676.67 

-1.76 

134.00 

236.02 

93.99 

62.22 

95.90 

60.43 

100.85 

55.86 


4 40  13 

22  47  39 

6 9 47 

23  52  1 

7 41  23 

24  29  47 


BAU  .2003 
FAU  .08546 
BSP  7957 
FSP  -1985 


SCT  2169.8  SCR  1031.1  SC3  653.7 
ART  .9444  RRF  -.9864  RTF  -.9519 
sea  2402.3  R23  -.2089  R13  -.9660 
SCI  2382.4  SC2  308.7  THA  24.61 

flight  TIME  138.00 


VL  27.530  CAL 
VP  37.394  CAP 
ZAL  62.93  ZAP 


DISTANCE  366.040 
2.82  AZL  89.28  HCA  158.70  SMA 
-4.90  AZP  90.67  TAL  165.67  TAP 
40.62  ETS  332.82  ZAE  U9.21  ETE 


RAL  26.10 
INJ  LAT 
-27,12 
-2.38 
-28.24 
-1.39 
-31.12 
1.12 

BAU  .2195 
FAU  .09070 
BSP  8112 
FSP  -2142 


RAO  6567.4  VEL  11.460  PTH  1.99  VHP  4.47? 

INJ  LONG  INJ  RT  ASC  INJ  AZMTH  INJ  TIME 
70.29  242.03  98.49  5 1 1 50 

167.80  237.62  6l .77  22  21  19 

48,36  241,82  100.24  6 38  28 

150.38  237.07  60.14  23  28  37 

26.07  241.08  104.92  8 4 25 

137.93  235.50  55.83  24  12  2 

MIO-COURSE  execution  ACCURACr 
SCT  2096.9  SCR  1266.0  SC3  699.7 
RRT  ,9492  RRP  -.9929  RTF  -.9519 
see  2449.5  R23  -.2036  R13  -.9722 
SCI  2425.1  SC2  344.4  THA  30.50 


ST  1092.9 

SR 

535.1 

SS 

1333.8 

CRT  ,9695 

CRS 

.9842 

CST 

.9974 

LSA  1801.4 

MSA 

120.2 

SSA 

15.5 

Eli  1211.1 

EL2 

118.3 

alf 

25.66 

ARRIVAL 

DATE 

MAT 

10  1969 

tee  .17020 

INC 

1 .0842 

VI 

30.281 

RCA  105.02 

APO 

148.10 

V2 

34.911 

ZAC  122.13 

ETC 

150.78 

CLP 

-31 .21 

OPA  30.01 

RAP 

27.89 

ECC 

1.1732 

PO  CST  TIM 

INJ 

2 LAT 

INJ 

2 LONG 

2167.6 

- 

27,21 

70.90 

3421 .1 

-9.38 

155.22 

1862.3 

- 

28.23 

48.26 

3201  .6 

-8.47 

138.59 

1560.0 

- 

30.78 

24.62 

3076.7 

-6.23 

127.76 

ORBIT  determination  accuracv 

ST  1040.7 

SR 

578.6 

SS 

I3J6.9 

CRT  .9775 

CRS 

.9878 

CST 

.9982 

LSA  1772.1 

MSA 

107.4 

SSA 

16.0 

ELI  1185.9 

El2 

107.2 

alf 

28.78 

ARRIVAL 

. CATE 

HAV 

12  1969 

ECC  .16700 

INC 

.7210 

VI 

30.281 

RCA  105.68 

APO 

148.05 

V2 

34 .900 

ZAC  120.15 

ETC 

148.89 

CLP 

-34,31 

DPA  33.45 

RAP 

26,12 

tee 

I .1636 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

2040.5 

-25.66 

61  .92 

3525.1 

-6.13 

161  .13 

1745.3 

-26.53 

39.97 

3295.6 

-5.35 

143.83 

U61  .6 

'28.76 

17.67 

3152.1 

-3.37 

131  .72 

heliocentric  CONIC 
RL  147.13  LAL  .00  LOL  93.27  VL 

RP  108.62  LAP  .07  LOP  255.16 

RC  65.076  CL  2.12  CP  28.07 

PLANETOCENTRIC  CONIC 


FLICHT  TIME  140.00 
OISTANCr  372.559 

27.570  CAL  2.72  AZL  89.76  HCA  161.88  SMA  127.13 

VP  37.413  CAP  -4.39  AZP  90.23  TAL  165.90  TAP  327.78 

ZAL  63.15  ZAP  45.63  ETS  331.50  ZAE  146.50  £TE  46.85 


C3  9.458 

VHL  3.075 

OLA  13.51 

RAL  27.28 

RAO  6567.5 

LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

90.00 

5 10  14 

2484,45 

-25.07 

59.33 

90.00 

20  39  33 

4261 .59 

2.03 

175.42 

100.00 

6 38  39 

2199.28 

-26.04 

38.06 

100.00 

21  53  49 

4021.99 

2.90 

157.32 

110.00 

8 2 49 

1935.96 

-28.57 

17.18 

110.00 

22  46  9 

3858 .08 

5.16 

143.48 

INJ  RT  ASC 
241 .05 
237.53 
240.77 
237,04 
239.88 
235.64 


1.98  VHP  4.382 
AZMTH  INJ  time 
5 51  38 
21  50  35 

7 15  19 
23  0 51 

8 35  5 
23  50  27 


INJ 

103.61 
61.75 

105.23 

60.24 

109.61 
56.16 


differential  CORRECTIONS 
TOE  -.3696  TRA  -.9029  TC3  1.1570  BAU  .2483 

ROE  -.3051  RRA  -.5733  RC3  1.5864  FAU  .09405 

FOE  1.2774  FRA  3.1939  FC3-8.6083  BSP  8487 

BOE  .4793  BRA  1.0695  8C3  1.9635  FSP  -2265 


SCT  1993.3  SCR  1575.4  SC3  728.8 
RRT  .9509  RRF  -.9965  RTF  -.9512 
see  2540.7  R23  -.1813  R13  -.9799 
SCI  2511.1  SC2  387.0  THA  37.99 


ST  965.3 

SR 

623.6 

SS 

1258.1 

CRT  .9849 

CRS 

.9901 

CST 

.9992 

LSA  l70r.4 

MSA 

92.0 

SSA 

17.3 

Eli  1145.5 

El2 

90,9 

alf 

32.70 

ARRIVAL 

CATE 

HAV 

14  1963 

ECC  .16416 

INC 

.2370 

VI 

30.281 

RCA  106.26 

APO 

148.00 

V2 

34  .889 

ZAC  117.30 

ETC 

146.88 

CLP 

'37.59 

OPA  37.76 

RAP 

23.40 

ECC 

1.1557 

PO  CST  TIM 

INJ 

t 2 LAT 

INJ 

2 LONG 

1884.5 

- 

22.95 

51  .30 

3661 .6 

-1  .77 

168.79 

1599.3 

23.69 

30.06 

3422.0 

-1  .08 

150.79 

1336.0 

25.63 

9.24 

3258.1 

.68 

137.26 

ORBIT  DETERMINATION  ACCURACY 

ST  862.5 

SR 

657.7 

SS 

1139.4 

CRT  .9926 

CRS 

.9913 

CST 

.9995 

LSA  1571  .2 

MSA 

76.5 

SSA 

19.5 

ELI  1082.8 

EL2 

63.8 

alf 

37.27 

JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  i 


LAUNCH  CATE  DEC  1 
HELIOCENTRIC  CONIC 


Ftl&HT  TIME  142.00 
CISTANCe  379.054 


ARRIVAL  cate  MAT  16  1969 


RL 

147 

.13 

LAL 

-00 

LOL 

93 

.27 

VL 

27. 

606 

CAL 

2 

.64 

ATL 

^ 90.44 

HCA 

165. 

.05 

SMA 

127 

.37 

ECC 

RP 

106 

.65 

LAP 

-.11 

LOP 

256 

.33 

VP 

37. 

429 

CAP 

-3 

.91 

ATP 

^9.57 

TAL 

166. 

.10 

TAP 

331, 

.15 

RCA 

RC 

67. 

196 

CL 

-4.04 

CP 

34, 

,43 

TAL 

63 

.55 

TAP 

51. 

.49 

ETS 

330.07 

TAC 

142. 

.19 

ETE 

55. 

.00 

TAC 

PlANETOCENTRIC  conic 


C3  9.163 

VHL  3.030 

Ola  7,ei 

RAL  29.1! 

LNCH  ATMTH 

LNCH  TIME 

L-i  time 

INJ  LAT 

90.00 

6 6 1 

2263.52 

-21 .16 

90.00 

19  56  39 

4451 .03 

6.05 

100.00 

7 31  1 

2009.36 

-22.03 

100.00 

21  16  20 

4200.42 

6.65 

110.00 

6 47  37 

1769.63 

-24.27 

110.00 

22  16  13 

4012.92 

10.94 

RAO  6567.3  VEL  J 1.427  PTH  J .96  VHP  4.402 
INJ  LONC  INJ  RT  ASC  INJ  A7HTH  IHJ  TIME 


OPA 


OIFFERENTIAL  CORRECTIONS 
TOE  '.2904  TRA  -.6599  TC3  1.1162 
ROE  -.2646  RRA  -.7564  RC3  2.0602 
FOE  .6792  fra  3.2603  FC3-6.767J 
BOE  .3930  0RA  1.1453  0C3  2.3606 

CAUNCH  OATE  OEC  25  1966 

HELIOCENTRIC  CONIC 
RL  147.13  lAL  .00  UX  93.27 
RP  106.66  LAP  -.30  LOP  261 .50 
RC  69.360  Cl  -13.43  CP  42.62 
PLANETOCENTRIC  CONIC 
C3  9.434  VNL  3.071  OLA  -1.31 


45.90 

166.06 

25,40 

167.22 

6.17 

151.73 


240.76 

236.73 

?40.43 

236.30 

239-40 

^37.04 


109.25 
62.76 
110.74 
61  .33 
114.64 
57.41 


6 44  4 

21  12  50 
6 4 30 

22  26  20 

9 17  7 

23  6 


: .16167 

INC 

.44  36 

VI 

30.281 

i 106 

.78 

APO 

147.96 

V2 

34.878 

: 113 

.30 

ETC 

144 ,64 

CLP 

-40.99 

1 43 

.26 

RAP 

19.22 

ECC 

I .1511 

CST 

TIM 

INJ 

1 2 LAT 

INJ 

2 LONC 

1663 

.5 

- 

16.36 

36.36 

3651 

.0 

4.34 

179.37 

1409 

,4 

- 

19.01 

17.91 

3600 

.4 

4.95 

160.60 

1169 

.6 

- 

20.72 

356.63 

3412 

.9 

6.57 

145.37 

6Ag  .2696 
FAU  .09321 
6SP  9159 
rsP  -2297 


ORBIT  DETERMINATION  ACCURACY 


VL  27.637 
VP  37.442 
7Al  64.56 


CAL 

CAP 

7AP 


MIO-COURSe  EXECUTION  ACCURACY 
9CT  1657.4  SCR  1960.4  SC3  724.3 
RRT  .9500  RRF  -.^64  RTF  -.9492 
see  2715.1  R23  -.1452  RJ3  -.9677 
SCI  2661.1  SC2  426.2  THA  46.93 

flight  TI>C  144.00 

distance  365.536 

2.57  A7L  91.46  MCA  166.22  SHA  127.56  ECC  .15953  INC  1 .4606  vi  30,281 

-3.44  ATP  66.55  TAL  166.25  TAP  354.47  RCA  107.22  APO  147.93  V2  34.667 

56.36  ETS  326.66  7AE  135.52  ET£  62.75  TAC  107.63  ETC  142.91  CLP  -44,38 


ST 

737.6 

SR 

662.9 

SS 

955.6 

CRT 

.9994 

CRS 

-9912 

CST 

.9927 

LSA 

1374.4 

MSA 

66.3 

SSA 

15.9 

ELI 

991  .6 

El2 

17.0 

ALF 

41  .95 

ARRIVAL 

DATE 

MAV 

16  1969 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

90.00 

7 24  46 

2010.05 

-14.14 

90.00 

19  3 27 

4734.96 

16.39 

100.00 

6 45  30 

1749.61 

-14,93 

100.00 

20  25  24 

4470.64 

17.19 

110.00 

9 52  22 

1540.35 

-17.03 

110.00 

21  35  3 

4252.64 

19,32 

RAl  32.10  RAO  6567.3  VEL  11.436  PTh  1.96  VHP  4.630  CPA  50.33  RAP 


differential  CORRECTIONS 
TOE  -.3046  TRA  -.9102  TC3  .5635  BAU  .2945 

ROC  -.2252  RRA-1.J031  RC3  2.2662  FAU  .07446 

FOE  .5496  FRA  3.4237  FC3-6.6346  BSP  7516 

eOE  .3766  BRA  J .4301  BC3  2.3352  FSP  -1690 


INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

26.93 

242.40 

114.79 

7 56  16 

1410.0 

-10.66 

21  .96 

202.76 

2*2.76 

66.56 

20  22  22 

4135.0 

13.06 

195.64 

9.39 

2*2.01 

116.20 

9 14  40 

1149.6 

-11.29 

2.49 

162.94 

2*2.36 

65.16 

21  39  55 

3670.6 

13.70 

175.89 

352.33 

2*0.8* 

120.10 

10  16  2 

940.5 

'12.91 

345.66 

165.26 

2*1 .23 

61 .24 

22  45  55 

3652.6 

15.33 

156.41 

MIO-COURSE  EXECUTION  ACCURACY 


ORBIT  determination  ACCURACY 


SCT 

t$24.0  SCR  2520.1  SC3  666.4 

ST 

763.3 

SR 

746.0 

SS 

671  ,0 

RRT 

.9172  RRF  -.9993  RTF  -.9159 

CRT 

.9699  CRS 

.9944 

CST 

.9390 

see 

5111.0  R23  -.1367  R13  -.9697 

LSA 

1363.7 

MSA 

202.5 

SSA 

6.7 

SCI 

3052.6  SC2  599.9  THA  54.66 

ELI 

1060.6 

El2 

131  .1 

ALF 

44.40 

LAUNCH  DATE  DEC  25  1966 


HELIOCENTRIC  CONIC 


Flight  time  ue.oo 


arrival  cate  MAV  20  1969 


RL 

147.13 

LAL 

.00 

LOL 

93.27  VL 

27.663 

GAL 

RP 

108.72 

LAP 

-.49 

LOP 

264.67  VP 

37.453 

CAP 

RC 

71 .560 

CL 

-27.62 

CP 

53.92  m 

67.49 

TAP 

PLANETOCENTRIC  CONIC 
C5  11.371  VHL  3.372  OLA  -14.95  RAL 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
90.00  9 32  to  1604.17 

90.00  17  33  11  5216.13 

100.00  10  45  25  1367.62 

100.00  19  2 37  4927.71 

110.00  11  35  36  1210.63 

110.00  20  26  55  4657.67 

differential  corrections 

TOE  -.1771  TRA  -.6193  TC3  .5605  BAU  ,3921 

ROE  .0757  RRA-1.4642  RC3  2.5127  FAU  .06212 

FOE  -.2117  FRA  2.67J9  FC3-4 . 7296  BSP  10640 

BOE  .1926  BRA  1.6953  BC3  2.5769  FSP  -1605 

LAUNCH  OATE  DEC  25  1966 


distance  391.966 

2.51  A7L  93.26  HCA  171.36  SMA  127.76  ECC  .15766  INC  3.2644  VI  30.^81 

-2.96  ATP  66.77  TAl  166.56  TAP  337.76  RCA  107.61  APO  147.90  V2  34.858 

66.46  ETS  327.55  7AE  125.69  ETE  69.29  TAC  100.56  ETC  141.40  ClP  -47.31 

36.75  RAO  6567,4  VEL  11.522  PTH  2.01  VHP  5.309  OPA  59.07  RAP  .62  ECC  1.1871 


INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

-1 .59 

5.72 

249.42 

116.26 

9 56  54 

1004.2 

2.20 

359.09 

26.33 

234.39 

253.77 

79.20 

19  0 7 

4616.1 

24.56 

226.16 

-2.56 

347.61 

246.69 

119.79 

11  6 12 

767.6 

1 .43 

341 .28 

27.41 

212.92 

253.52 

77.59 

20  24  45 

4327.7 

25.43 

204.69 

-5.03 

334.34 

247.35 

123 .6^ 

11  55  4$ 

610.6 

-.55 

528.12 

30.23 

191.56 

252.66 

73.22 

21  46  33 

4057.7 

27.63 

163.35 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  1523.1  SCR^^M.e  SC3  5lT.i 
RRT  .9244  W - .9?97  RTF  - .9^35 
see  3467.1  R23  -.0733  R13  -.9971 
SCI  3426.7  SC2  526.0  THA  65.04 

FLIGHT  TIME  146.00 


ORBIT  DETERMINATION  ACCURACV 


St 

526.9 

SR 

79f 

.2 

SS 

7J5.7 

CRT 

.7169 

CRS 

.9975 

CST 

.6664 

LSA 

1137.4 

MSA 

356 

.1 

SSA 

2.5 

ELI 

696.5 

EL2 

325, 

.6 

ALF 

60.26 

ARRIVAL  DATE  MAV  22  j 969 


HELIOCENTRIC  CONIC 

RL  147.13  LAL  .00  UOL  93.27  VL  27.666 

RP  106.74  lap  -.67  LOP  267.64  VP  37.461 

RC  73.792  CL  -47.66  CP  66.31  TAL  73.97 

PLANETOCENTRIC  CONIC 
C3  21.252  VHL  4.610  OlA  -33.69  RAt 


CAL 

CAP 

TAP 


DISTANCE  396.367 

2.47  ATI  97.06  HCA  174.52  SHA  127.91  ECC  .15615  INC  7.0762  VI  30.261 

-2.54  ATP  62.95  TAL  166.44  TAP  340.96  RCA  107.94  APO  147.69  V2  34.848 

75.44  ETS  326.06  TAE  111.66  ETC  72.65  TAC  91.52  ETC  139.62  ClP  -47.14 


LNCH  ATMTH 

LNCH 

TIME 

L-I  time 

INJ  L4T 

70.93 

11  36 

2 

1365.93 

22.71 

109.07 

:6  26 

5 

5735.94 

22.72 

70.93 

11  36 

2 

1365.93 

22.71 

109.07 

16  26 

5 

5735.94 

22.72 

110.00 

15  47 

54 

5652.77 

16.60 

110.00 

17  15 

25 

5565.14 

26.74 

differential  CORRECTIONS 
TOE  -.1630  TRA  -.6617  TC3  .2342  BAU  .4196 

ROE  .5997  RRA-2.2734  RC3  1 .4562  FAU  .03223 

FOE  -.5655  fra  2.1472  FC3-1.3J27  BSP  12359 

BOE  .6270  BRA  2.4364  BC3  1.4769  FSP  -953 


44.12  ^40  6567.9 
INJ  LONG 
.97 
270.51 
.97 
270.51 
277.43 
260.73 


VEL  11.943  PTH 
INJ  RT  ASC 

275.23 

275.24 

275.23 

275.24 
273.07 
277.20 


2.13  VHP  7.253  OPA  66.45  RAP  355.13  ECC  1.3496 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  1353.9  SCR  3727.7  SC3  302.4 
RRT  .9102  RRF  -.9999  RTF  -.9130 
see  3966.0  R23  -.0384  R13  -.9992 
SCI  3930.1  SC2  531. 9 THA  71.35 


INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONC 

115.59 

12  0 48 

765.9 

25.96 

353.36 

115.56 

16  1 41 

5135.9 

25.97 

262-90 

115.59 

12  0 48 

765.9 

25.96 

353.36 

115.56 

16  J 41 

5135.9 

25.97 

262.90 

119.09 

17  25  26 

5252.8 

22.53 

270.28 

112.13 

16  48-30 

4985.1 

29.50 

252.63 

ORBIT  DETERMINATION  ACCURACV 
ST  455.9  SR  1263-0  SS  747.0 

CRT  ,4052  CRS  1.0000  CST  .4059 

L5A  1479.9  MSA  4|3.2  SSA  1.0 

Eli  1278.0  EL2  411.9  ALF  80.70 


752 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL.  4.  1968-69  > 


LAUNCK  GATE  OCC  25  1968 

heuocentric  conic 

RL  U7.13  U*L  .CXJ  LOL  93.27 

RP  108.77  lap  -.86  LOP  27j.pl 

RC  76.053  OL  -64.97  CP  83.73 

PU4N6TOCENTRIC  CONIC 
C3  116.542  VHL  10.795  OLA  -50.84 
LNCH  A7HTM  LNCH  TIME  L-I  TIME 
10  13  32  2082.87 

18  44  2 5834.66 

10  13  32  2082.87 

18  44  2 5834.66 

10  13  32  2082.87 

18  44  2 5834.66 


flight  time  150.00 
DISTANCE  404.647 

VL  27.706  gal  2.46  A7L  110.70  HCA  177.57  SHA  128.05 
VP  37.467  GAP  -2.14  A7P  69.32  TAL  166.37  TAP  343.94 
7AL  83.25  7AP  84.18  ETS  280 .64  7AE  91 .25  ETE  29.44 


45.84 

134.16 

45.84 

134.16 

45.84 

134.16 


RAL  50.82 

INJ  LAT 

12.59 

12.61 

12.59 

12.61 

12.59 

12.61 


RAO  6570.2  VEL  15.423  PTH  2.76  VHP  15.298 
INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


54.24 

270.61 

54.24 

270.61 

54.24 

270.61 


310.32 

310.34 

310.32 

310.34 

310.32 

310.34 


139.68 

139.68 

139.68 

139.68 

139.68 

139.68 


10  48  15 
20  21  16 
10  48  15 
20  21  16 
10  48  15 
20  21  16 


TC3 

-.0041 

BAU 

.061 T 

RC3 

.0394 

FAU- .00031 

FC3 

.0023 

BSP 

13966 

BC3 

.0396 

FSP 

-376 

LAUNCH  DATE  OEC  25  1968 
HELIOCENTRIC  CONIC 

RL  147.13  LAC  .00  LOL  93.27  VL  27.721  GAL 

RP  108.80  LAP  -1.04  LOP  274,17  VP  37.471  CAP 

RC  78.340  GL  59.74  GP  -7|  .80  7AL  87.18  TAP 

planetocentric  conic 
C3  588.717  VHL  24.263  OLA  55.43 
LNCH  A7MTH  LNCH  TIME  L-I  TIME 
40.13  16  37  45  4979.48 

139.87  1 45  41  3369.12 

40.13  16  37  45  4979.48 

139.87  1 45  41  3369.12 

40.13  16  37  45  4979.48 

139.87  1 45  41  3369.12 

DIFFERENTIAL  CORRECTIONS 
TOE-5. 4005  TRA  2.2597  TC3  -.1296 
RO-15.5321  RRA  1.4487  RC3  -.2504 
FOE  3.3930  FRA  -.4313  FC3  .0574 
60E16.4442  BRA  2.6842  8C3  .2819 


RAL  331.33 
INJ  LAT 
-1.38 
-1.37 
-1.38 
-1.37 
-1.38 
-1.37 

6AU  2.2190 
FAU-. 03902 
eSP  11427 
FSP  -21 1 


MID-COURSE  EXECUTION  ACCURACT 
SOT  3778.1  SCR  2039.4  SG3  112.0 
RRT  .9391  RRT  -.9649  RTF  -.9963 
see  4293.4  R23  -.0092  R13  -.9999 
SGI  4247.9  SG2  623.2  THA  27.52 

flight  TIME  152.00 

DISTANCE  411.752 

2.31  ATL  40.83  HCA  181.37  SHA  128.15 
-1.53  ATP  139.16  TAl  167.08  TAP  348.45 
87.69  ETS  171.28  TAE  72.15  ETE  62.55 

RAO  6572.5  VEL  26.646  PTH  3.38  VHP  28.329 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


arrival  date  MAT  24  1969 


ECC  .15497  INC20.6956  VI  30.281 
RCA  108.20  APO  147.89  V2  34.839 
TAC  81 .35  ETC  95.71  ClP  21.97 

OPA  71.51  RAP  272.65  ECC  2.9180 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
1482.9  18.63  49.21 

5234.7  18.65  265.58 

1482.9  18,63  49.21 

5234.7  18.65  265.58 

1482.9  18.63  49.21 

5234.7  18.65  265.58 

CR6IT  determination  ACCURACY 
ST  1266.5  SR  1122.4  SS  648,1 

CRT  .8324  CRS  .9280  CST  .9790 

LSA  1745.5  MSA  486.8  SSA  .6 

ELI  1621.0  EL2  485.9  ALF  40.86 

ARRIVAL  DATE  MAY  26  1969 


235.90 

106.24 

235.90 

106.24 

235.90 

106.24 


240.40 

240.38 

240.40 

240.38 

240.40 

240.38 


34.58 

34.58 

34.58 

34.58 

34.58 

34.58 


18  0 44 
2 41  50 
18  0 44 
2 41  50 
18  0 44 
2 41  50 


VL  27,734  GAL 
VP  37,473  gap 
TAL  82.07  TAP 


launch  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  _ .00  LOL  95.27 

RP  108.82  LAP  -1.21  LOP  277.34 

RC  80.651  CL  63.69  GP  -77.97 

PLANETOCENTRIC  CONIC 

C3  70.556  VHL  8.863  OLA  62.47  RAL  333.24 

LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
31.67  16  23  26  4720.24  -19.55 

148.33  2 15  II  3026.42  -19.53 

31.67  16  23  26  4720.24  -19.55 

140.33  2 15  II  3026.42  -19.53 

31.67  16  23  26  4720.24  -19.55 

140.33  2 15  11  3026.42  -19.53 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  1704.7  SGR  3910.5  SG3  74.9 
RRT  .9013  RRF  -.9985  RTF  -.9240 
SG6  4^65. 9 R23  -.0103  R13  -.9999 
SGI  4210.5  SG2  665.8  THA  €7.93 

Flight  time  154.00 


ECC  .15333  INC49.1648  VI  30.281 

RCA  108.50  APO  147.80  V2  34.831 

TAC  103.07  ETC  4.17  ClP  82.58 

OPA  -57,26  RAP  132,59  ECC1O.6088 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4379.5  -7.96  231.75 

2769.1  -7.94  102.00 

4379.5  -7.96  231.75 

2769.1  -7.94  102.08 

4379.5  -7.96  231.75 

2769.1  -7.94  102.08 

ORBIT  DETERMINATION  ACCURACY 
ST  1306.2  SR  3672.4  SS  1965.6 

CRT  .9858  CRS  .9998  CST  .9887 

LSA  4360.5  MSA  206.7  SSA  .5 

ELI  3892.3  El2  206.7  ALF  70.62 

ARRIVAL  date  HAY  20  1969 


TC3 

.0346 

BAU 

.2012 

RC3 

-.1884 

FAU 

.01174 

FC3 

-.1293 

6SP 

13923 

BC3 

.1915 

FSP 

-719 

DISTANCE  417.783 

2.36  ATL  73.34  HCA  184.24  SMA  120. 2A 
-1.20  ATP  106.62  TAL  166.70  TAP  350.94 
84.10  ETS  43.95  7AE  1TW.56  ETE  299.42 

RAO  6569.5  VEL  14.139  PTH  2.58  VHP  8.908 
INJ  LONG  INJ  RT  ASC  iNJ  ATMTH  INJ  TIME 
232.76  232.59  T9. 37  17  42  7 

92.47  232.37  29-37  3 5 37 

232.76  232.59  29.37  1742  7 

92.4T  232.57  29.37  3 5 37 

232.76  232.59  T9. 37  17  42  7 

92.47  T32.37  T9. 37  3 5 37 

MIO-COURSE  EXECUTION  ACCURACY 
SCT  1449.6  SCR  4211.2  SG3  Tl7,9 
RRT  -.9574  RRF  .9989  RTF  -.9690 
see  4453.7  R23  .0140  RJ3  .9998 

SCI  4436,0  SG2  397,5  THA  108.39 


launch  DATE  OEC  T5  1968 
HELIOCENTRIC  CONIC 

RL  147.13  LAL  .00  LOL  93. T7  VL  27.744 

RP  108.84  LAP  -1.39  LOP  T80.50  VP  37.474 

RC  82.981  CL  57.81  GP  -64.46  TAL  70.54 

PlAICTOCENTRIC  CONIC 

23  38.364  VHL  6.194  OLA  €0.07  RAL  345.05 

LNCH  ATMTH  LNCH  TI^C  L-I  TIME  INJ  UT 
34.52  17  17  34  453T.T9  -T9.08 

145.40  2 55  15  T863.37  -T9.07 

34.52  17  17  34  4532.T9  -29-OB 

145.48  T 55  15  T863.37  -T9 .07 

34. 5T  17  17  34  4532. T9  -T9.08 

145.40  2 55  15  T863.37  -T9.07 

DIFFERENTIAL  CORRECTIONS 
TDE  .1176  TRA  -.3005  TC3  -.0645  0AU  .3694 

ROE  4.4307  RRA  -.0335  RC3  -.7173  FAU  .04577 

FOE  5.7203  FRA  .0424  FC3-I .0329  0SP  13111 

BOE  4.432T  BRA  .3023  6C3  .7202  FSP  -1535 


flight  TIME  156.00 


ECC  .15284  INC16.6609  VI  30.T81 
RCA  108.64  APO  147.84  V2  34.824 
TAC  111.98  ETC  233.45  CLP  -60.45 

OPA  -57.96  RAP  78. OT  ECC  T.T9T8 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
4120.T  -T6.46  T28.81 

2426.4  -26.45  88.51 

4120. T -T6.46  TT8.81 

2426.4  -26.45  88.51 

4120.2  -T6.46  228.81 

2426.4  -26.45  88.51 

ORBIT  determination  ACCURACY 
ST  1447.5  SR  4073. T SS  1894.3 

CRT  -.9960  CRS  -.9999  CST  .9972 

LSA  4718.0  MSA  121.5  SSA  1.0 

ELI  43T1.1  ElT  ITI.T  AlF  109.51 

arrival  date  may  30  1969 


GAL 

CAP 

TAP 


DISTANCE  424,078 

2.38  ATL  79.10  HCA  187.56  SMA  128.31 

-.00  ATP  100,81  TAL  166.56  TAP  355. 9T 

83.34  ETS  19.69  TAE  114.66  ETE  277.68 


RAO  6568.5  VEL  IT.639  PTH  T.T9  VHP  5.575 
INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
223.78  236.39  34.81  18  33  7 

86.90  236.37  34.81  3 42  59 

223.78  236.39  34.81  18  33  7 

86.90  236.37  34.81  3 42  59 

223.78  236.59  34.81  18  33  7 

86.90  236.37  34.81  3 42  59 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  573.2  SGR  4194.2  SG3  470.4 

RRT  .2294  RRF  .9993  RTF  .2032 

SG6  4233.2  R23  .0310  R13  .9992 

SGI  4196.3  SG2  557.6  THA  88.17 


ECC  .15233  INC10.9004  vi  30.281 
RCA  108.76  APO  147.65  V2  34.816 
TAC  115.81  ETC  207.82  ClP  -74.40 

DPA  -49.80  RAP  58.78  ECC  1.6314 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 

3932.3  -35.53  218.59 

2263.4  -35.52  .72 

3932.3  -35.53  218.59 

2263.4  -35.52  81.72 

3932.3  -35.53  218.59 

2263.4  -35.52  BI.72 

OR0IT  determination  ACCURACY 
ST  199.4  SR  4098.7  SS  2548.7 
CRT  .5493  CR5-I.OOOO  CST  -.5418 
LSA  4827,7  MSA  168.0  SSA  1.9 
Eli  4100.2  El2  166.6  ALF  88.47 
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JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4,  1968-69  i 


U4UNCH  DATE  OCC  25  1963 
HELIOCENTRIC  CONIC 


TlIGHT  tine  153.00 


ARRIVAL  date  JUN  I 1969 


RL 

147.13  LAL 

.00 

LOL 

93.27 

VL 

27.751 

gal 

2.40 

RP 

103.36  LAP 

-1.56 

LOP 

283.66 

VP 

37.473 

GAP 

-.41 

RC 

35.328  CL 

52.93 

CP 

-54.46 

ZAL 

76.12 

ZAP 

35.03 

PLANETOCENTRK  CONK 

C3 

26.811  VHL 

5.178 

Ola 

57.12 

RAL 

352.72 

RAD 

6563.1 

DISTANCE  430.336 

31.43  HCA  190.50  SNA  123.56  ECC  ,15202  INC  3.5691  VI  30.281 

93.43  TAL  166.40  TAP  356.91  RCA  103.34  APO  147.37  V2  34.810 


LNCH  A7NTH  LNCH  TI«  L-I  TINE 
33.07  17  57  25  4424.54 

141.93  3 16  39  2791.04 

33.07  17  57  25  4424,54 

Ml  .93  3 16  39  2791  -04 

33.07  17  57  25  4424.54 

141.93  3 16  39  2791.04 

DIFFERENTIAL  CORRECTIONS 
TOE  .6419  TRA  -.2453  TC3  -.2763 
ROE  3.2376  RRA  .2433  RC3-I .0673 
FOE  7.2641  FRA  .6555  FC3-2.6066 
60E  3.3497  0RA  .3462  8C3  J .1031 

LAUNCH  DATE  DEC  25  1^ 

HELIOCENTRIC  CONK 
RL  147.13  lAL  .00  LOL  93.27 
RP  103.33  LAP  -1.72  LOP  236.32 
RC  37.691  CL  49.17  OP  -46.70 
PLANETOCENTRK  CONIC 


INJ  LAT 

-32.36 

-32.35 

-32.36 

-32.35 

-32.36 

-32.35 


INJ  LONC 
215.91 
33.51 
215.91 
33.51 
215.91 
33.51 


IN.1  RT  ASC 
233.06 
233.04 
233.06 
233.04 
233.06 
233.04 


2.13  VHP  4.342  OPA  -42.73  RAP  43.14  ECC  1.4412 


MIO-COURSC  EXECUTION  ACCURACr 


INJ  A7MTH 

INJ  TINE 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

40.26 

19 

11 

9 

3324.5 

-33.79 

209.70 

40,25 

4 

3 

10 

2191 .0 

-33.73 

77.31 

40.26 

19 

11 

9 

3324.5 

-33.79 

209.70 

40.25 

4 

3 

10 

2191 .0 

-33.73 

77.31 

40.26 

19 

11 

9 

3324.5 

-33.79 

209.70 

40.25 

4 

3 

10 

2191 .0 

-33.78 

77.31 

6AU 

.3954 

SCT 

915.3  SCR 

3854.5  SC3 

741.6 

ST 

FAU 

.03072 

RRT 

.755T  RRF 

.9992  RTF 

.7400 

CRT 

BSP 

12223 

SOB 

3942.2  R23 

.0509  R13 

.9932 

LSA 

FSP 

-2435 

SC] 

3897.9  SC2 

589.7  THA 

79.53 

ELI 

726.1  SR  3641.0  SS  3019.2 
.9690  CRS-1.0000  CST  -.9663 


131 .0  SSA 

176.0  ALF 


2.5 

79.04 


flight  tine  160.00 


ARRIVAL  DATE  JUN  3 1969 


VL  27.755 
VP  37.471 
2Al  74.35 


GAL 

CAP 

ZAP 


C3  21.720 

VHL  4 

.660 

OLA  54.57  RAL  357.76 

RAO  6567,9 

VEL  11.962 

LNCH  AZMTH 

LNCH 

riME 

L-I  tine 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

41 .13 

13  26 

7 

4355.12 

-34.30 

209.69 

238.74 

138.32 

3 23 

8 

2757.24 

-34.29 

81.46 

238.73 

41 .13 

13  26 

7 

4355.12 

-34.30 

209.69 

238.74 

133.32 

3 28 

8 

2757.24 

-34.29 

81.46 

236.73 

41 .13 

18  26 

7 

4355.12 

-34.30 

209.69 

238.74 

133.32 

3 28 

8 

2757.24 

-34.29 

81.46 

238.73 

distance  436.635 

2.43  AZL  32.69  HCA  193.66  SNA  1^.39  ECC  ,15192  INC  7.3055  Vj  30.281 

-.02  AZP  97,10  TAL  166.20  TAP  359.36  RCA  103.33  APO  147.39  V2  34.304 

33.32  ETS  4.62  ZAC  132.34  ETC  26J  .90  ZAC  116.64  ETC  190.39  CLP  -37.56 

2.13  WP  3.747  OPA  -37.12  RAP 


differential  CORRECTIONS 
TOE  .9477  TRA  -.1555  TC3  -.5543  8AU  .3926 

ROE  2.5673  RRA  .3623  RC3-1 .2333  FAU  .11033 

FOE  3.2626  FRA  J .3275  FC3-4.3993  BSP  11267 

eOE  2.7366  8RA  .3947  BC3  1 .3521  FSP  -3200 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  1316.5  SCR  3446.0  SC3  977.2 

ART  .3356  RRF  .9991  RTF  .3743 

SC8  3633.9  R23  .0766  R13  .9964 

SCI  3643.3  SC2  573,4  THA  70.31 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

44.56 

19  38  42 

3755.1 

-39.79 

202.30 

44.56 

4 M 5 

2157.2 

-39.78 

74.53 

44.56 

19  38  42 

3755.1 

-39.79 

202.30 

44.56 

4 14  5 

2157.2 

-39.78 

74.53 

44.56 

19  38  42 

3755.1 

-39.79 

202 .30 

44.56 

4 14  5 

2157.2 

-39.73 

74  .53 

ORBIT  OE termination  ACCURACV 
ST  1169.4  SR  3164.3  SS  3300.5 
CRT  ,9376  CRS  -.9999  CST  ■',9360 


LSA  4716.2  MSA 
ELI  3369.5  El2 


135.3  SSA 
172.5  AlF 


2.9 

69.90 


launch  date  dec  25  1963 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  103.90  LAP  -1.33  LOP  239,99 

RC  90.065  CL  46.22  OP  -40.50 

PLANETOCENTRK  CONIC 
C3  13.963  VHL  4,355  OLA  52.49 

LNCH  AZMTH  LNCH  TINE  L-I  TINE 


Flight  tine  162.00 


ARRIVAL  DATE  JUN  5 1969 


43.77 

136.23 

43.77 

136.23 

43.77 

136.23 


5 

59 

5 


4306.19 
2741  .40 
4306.19 
2741.40 
4306.19 
2741 .40 


13  43  5 

3 34  59 
13  43 
3 34 
13  43 
3 34  59 

differential  corrections 

TOE  1.1317  TRA  -.0520  TC3  -.3696 
ROE  2.0623  RRA  .4053  RC3-J .2774 
FOE  3.7613  FRA  1.9416  FC3-6.0920 
0OC  2.3769  6RA  .4092  8C3  1.5453 

LAWCH  CATE  DEC  25  1968 

HELIOCENTRIC  CONIC 


VL  27.757 
VP  37.463 
ZAl  72.92 

RAL  1.37 
INJ  LAT 
-34.77 
-34.75 
-34.77 
-34,75 
-34.77 
-34.75 

8AU  .3913 
FAU  .13344 
esp  10630 
FSP  -3813 


DISTANCE  442.966 

CAL  2.43  AZL  33.49  HCA  196.31  SNA  128.40  ECC  .15202  INC  6,5096  VI  50.281 
CAP  .37  AZP  96.23  TAL  165.96  TAP  2.77  RCA  103.33  APO  147.92  V2  34.799 
ZAP  92.57  ETS  .15  ZAE  137.75  ETE  253.75  ZAC  115.26  ETC  134.97  CLP  -93.33 


RAO  6567.3 

VEL  11.347 

PTH  2.10 

VHP  3.427  OPA  -32.69 

RAP  34.93 

ECC  1.3121 

INJ  long 

INJ  RT  ASC 

INJ  A7NTH 

INJ  TINE 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

204.33 

239.13 

47.84 

19  59  51 

3706.2 

-39.90 

197.52 

30.25 

239.17 

47.83 

4 20  41 

2141  .4 

-39,39 

72.94 

204.33 

239.13 

47.34 

19  59  51 

5706.2 

-39.90 

197.52 

30.25 

239.17 

47.33 

4 20  41 

2M1 .4 

-39.39 

72.94 

204.33 

239.18 

47.34 

19  59  51 

3706.2 

-39.90 

197.52 

30.25 

239.17 

47.33 

4 20  41 

2141  .4 

-39.39 

72.94 

NIO-COURSE  EXECUTION  ACCURACY 
SCT  1735.1  SCR  3061.0  SC3  1154.3 

RRT  .9355  RRF  ,9933  RTF  ,9269 

SC8  3517.5  R23  .1055  R13  .9934 

SCI  5476.0  SC2  539.2  THA  61.34 

flight  tine  164.00 


OR0IT  determination  ACCURACY 
ST  1555^3  SR  2726.4  5S  3434.4 
CRT  .9930  CRS  -.9999  CST  -.9915 


LSA  4643.9  NSA 
ELI  3134.7  EL2 


135.3  SSA 
159.7  ALF 


3.5 

60.33 


ARRIVAL  DATE  JUN  7 1969 


Rl 

147.13 

LAL 

.00  La  93.27 

VL 

27.757 

CAL 

RP 

103.91 

LAP 

-2.03  LOP  293.15 

VP 

37.463 

GAP 

RC 

92.449 

CL 

43.82  CP  -35.4J 

ZAL 

71.^ 

ZAP 

DISTANCE  449.230 

2.53  AZt  34.04  HCA  199.97  SNA  123.40  ECC  .15231  INC  5.9595  VI 
.74  AZP  95.60  TAL  165.67  TAP  5,64  RCA  W. 34  APO  147.95  V2 


30.231 

34.795 


PLANETOCENTRK  CONK 
C3  1 7 .239  VHL  4 . J 53  OLA 


97.31  ETS  356.79  ZAE  141.35  ETE  244.92  ZAC  1 13.41  ETC  130.33  ElP  -93.93 
50.78  RAL  4.19  RAO  6567.7  VEL  1J.776  PTH  2.08  VHP  3.252  OPA  -29. M RAP  30.13  ECC  J .2345 


LNCH  AZMTH 

LNCH  TINE 

L-I  TINE 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

45.91 

19  5 55 

4?69.53 

-34.79 

200.99 

239.66 

50.35 

134,09 

3 39  38 

27U.90 

-34.78 

79.59 

239.65 

50.34 

45.91 

19  5 53 

4F69T53 

-34.79 

200.99 

239.66 

50.35 

134.09 

3 39  38 

?734.90 

-54.78 

79.59 

239.65 

50,34 

45.91 

19  5 55 

4W9.53 

-34.79 

200.99 

239.66 

50.35 

134.09 

3 39  38 

2734.90 

-34.78 

79.59 

239.65 

50.34 

differential  CORRECTIONS 
TOE  1.3735  TRA  .0586  TC3-1 .2043  8AU  .3994 

ROE  1.6885  RRA  .4121  RC3-1 .2393  FAU  .14923 

FOE  8.8786  FRA  2.4597  FC3-7.4727  8SP  10308 

BOC  2.1797  BRA  .4163  6C3  J.728I  FSP  -4235 


MIO-COURSE  E«CUTION  ACCURACY 
SCT  2151.1  SCR  2696.6  SC3  1272.8 

RRT  .9589  RRF  .9982  RTF  .9513 

SC6  3451.0  R23  .1311  R13  .9899 

SCI  3417.2  SC2  482.0  THA  51.71 


INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

20  17  5 

3669.5 

-39.64 

193.41 

4 25  13 

2134.9 

-39.63 

72-01 

20  17  5 

3669.5 

-39.64 

193. 4J 

4 25  13 

2134.9 

-39.63 

72.01 

20  17  5 

3669.5 

-39.64 

193.41 

4 25  13 

2134.9 

-39.63 

72.01 

ORBIT  determination  ACCURACY 
ST  1900,1  SR  2342.4  SS  3467,3 

CRT  .9955  CRS  -.9999  CST  -.9939 

LSA  4592.2  NSA  135.1  SSA  4.J 

ELI  3012.9  EL2  MO. 3 ALF  50.93 
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JPL  TM  33-99 


EartH-VENUS  trajectories  tVOL.  4.  1968-69  1 


UAUNCH  CATE  DEC  25  1968 

heliocentric  conic 
RL  147.13  LAL  .00  LOL  93.27 

RP  108.92  LAP  -2-18  LOP  296.31 

RC  94.840  CL  41.81  CP  -31. |7 

planetocentric  conic 

C3  16.204  VHL  4.025  OLA  49.37  RAL  6.55 

LNCH  A7HTH  LNCH  TIME  L-I  TIME  INJ  LAT 

47.71  19  21  a 4240.92  -34.60 

132.29  3 43  15  2733.74  -34.59 

47.71  19  21  8 4240.92  -34.60 

32.29  3 43  15  2733-74  -34.59 

47.71  19  21  a 4240.92  -34.60 

132.29  3 43  15  2733.74  -34.59 

differential  CORRECTIONS 
TOE  1.5478  TRA  .1729  TC3-1 .5447  BAU  .4|75 
ROE  1.4005  RRA  .3982  RC3-1.I524  FAU  .15853 
FOE  8.7100  fra  2.8629  FC3-8.4696  BSP  10354 

BOE  2.0874  BRA  .4341  BC3  1.9272  FSP  -4492 

tAUNCH  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  108.93  LAP  -2.32  LOP  299.47 

RC  97.236  CL  40.07  CP  -27.57 

PLAfCTOCENTRIC  CONIC 

C3  15.479  VHL  3,934  OLA  48.17  RAL  8.64 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

49.25  1 9 34  38  4218.03  - 34,31 

130.75  3 46  27  2735.87  -34.30 

49.25  19  34  38  4218.03  -34.31 

130.75  3 46  27  2735.87  -34.30 

49.25  19  34  38  4218.03  -34.31 

130.75  34627  2735.87  -34.30 

differential  CORRECTIONS 
TOE  1.6961  TRA  .2905  TC3-I .8751 
ROE  1.1753  RRA  .3744  RC3-1 .0351 
FOE  8.5536  FRA  3.1611  FC3-9.0527 
BOE  2.0635  BRA  .4739  6C3  2.1419 

launch  DATE  OEC  25  1968 


FlICHT  TIME  166.00 
distance  455.476 

VL  27  754  CAL  2.60  A7L  84.45  HCA  203.13  SMA  128.38 
VP  37.458  CAP  1.12  A7P  95,11  TAL  165,32  TAP  8,45 
7AL  70,58  ZAP  102.23  ETS  354.24  7AE  143.42  ETC  235.86 


RAO  6567.6  VEL  11.730  PTH  2.07  VHP  3.165 
INJ  LONG  iNJ  RT  ASC  INJ  A7MTH  INJ  TIME 
197.89  240.26  52.30  20  31  49 

79.29  240.25  52.29  4 28  49 

197.89  240.26  52.30  20  3l  49 

79.29  240.25  52.29  4 28  49 

197.89  240.26  52.30  20  31  49 

79.29  240.25  52.29  4 28  49 

MIO-COORSE  E«CUTION  ACCURACY 
SOT  2557.9  SCR  2364.7  SC3  1356.7 

RRT  .9712  RHF  .9973  RTF  .9642 

sea  3483.5  R23  .14T3  R13  ,9865 

SCI  3458.4  SC2  417.0  THA  42.69 

flight  TIME  166.00 


arrival  CATE  JUN  9 1969 


ECC  .15279  INC  5.5547  VI  30.281 
RCA  108.77  APO  148.00  V2  34.791 
2AC  111.38  ETC  177,67  ClP-104.33 

OPA  -26.23  RAP  26.07  ECC  1.2667 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3640.9  -39.23  190-14 

2133.7  -39.22  71-54 

3640.9  -39.23  190.14 

2135-7  -39.22  71.54 

3640.9  -39.23  190.14 

ei33.7  '39.22  71.54 

ORBIT  DETERMINATION  ACCURACY 
ST  2206.3  SR  2010.7  SS  3429.5 

CRT  .9969  CRS  -.9998  CST  -.9951 

USA  4542.9  MSA  184.0  SSA  4.7 

ELI  2982.7  EL2  117.2  ALF  42.34 

ARRIVAL  date  JUN  11  1969 


DISTANCE  461.702 

VL  27.750  CAL  2.68  A7L  84.76  HCA  206.29  SMA  128.35 

VP  37,452  CAP  1,49  ATP  94.70  TAL  164.93  TAP  11-22 

TAL  69.51  TAP  107.13  ETS  552.33  TAC  144.23  ETE  227.15 

RAO  6567.6  VEL  11.699  PTH  2.06  VHP  5.138 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


ECC  -15346  INC  5-2424  VI  30.281 
RCA  108.65  APO  148.05  V2  34.788 
TAC  109-40  ETC  175.27  CuP-109.40 


195.36 

79.24 

195.36 

79.24 

195.56 

79.24 


24] .01 

241.00 

241.01 

241.00 

241 .01 
241.00 


53.84 

53.83 

53.84 

53.85 
53.84 
53.83 


20  44  56 
4 32  2 
20  44  56 
4 32  2 
20  44  56 
4 32  2 


BAU  .4432 
FAU  .16185 
eSP  10686 
FSP  -4596 


27.744  cal 
37.446  CAP 


HELIOCENTRIC  CONIC 
RL  147,13  LAL  .00  LOL  93.27  VL 
RP  108.94  LAP  -2.45  LOP  302.63  VP 
RC  99.636  CL  38-53  CP  -24.50  TAL 
PLANETOCENTRIC  CONIC 

C3  14.993  VHL  3.872  OLA  47.14  RAL  10-57 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
50.59  19  46  59  4199-35  -33.96 

129.41  3 49  30  2740.23  -33.95 

50.59  19  46  59  4199-35  -33.96 

129.41  3 49  30  2740.23  -33.95 

50.59  19  46  59  4199.35  -33.96 

129.41  3 49  30  2740.23  '33.95 

DIFFERENTIAL  CORRECTIONS 
TOE  1.8245  TRA  .4098  TC3-2.1888  BAU  .4750 
ROE  .9965  RRA  .3454  RC3  -.9078  FAU  .16095 
FOE  7.8745  FRA  3.3617  FC3-9-2937  BSP  11248 
BOE  2.0789  BRA  .5360  BC3  2.3696  FSP  -4583 

LAUNCH  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 
RP  108.94  LAP  -2.58  LOP  305.79 
RC  102.038  CL  37.12  CP  -21.87 
PLANETOCENTRIC  CONIC 

C3  14.680  VHL  3.831  OLA  46.24  RAL  12-42 
LNCH  ATMTH  LNCH  TIME  L-I  TIME  INJ  LAT 
51.78  19  58  35  4183.91  -33.57 

128.22  3 52  36  2746.24  -33.56 

51.78  19  58  35  4183.91  -33.57 

128.22  3 52  36  2746.24  -33.56 

51.78  19  58  35  4183.91  -33.57 

128.22  3 52  36  2746.24  -33.56 

differential  CORRECTIONS 
TOE  1.9363  TRA  .5308  TC3-2.4764  BAU  .5094 

ROE  .8544  RRA  .3149  RC3  -.7779  FAU  .15655 

FOE  7.3331  FRA  3.4826  FC3-9.2325  BSP  11941 

BOE  2.1164  BRA  .6172  BC3  2.5957  FSP  -4478 


MIO-COURSE  execution  ACCURACY 
SGT  2946.3  SGR  2064.3  SG3  1356.2 

RRT  ,9780  RRF  .9958  RTF  .97|7 

sea  3597.5  R23  .1508  R1 3 .9844 

SGI  3580.0  SG2  354.5  THA  34.81 

FLIGHT  TIME  170.00 
DISTANCE  467.909 

2.77  ATL  85.01  HCA  209.45  SMA  128.31 
1.85  ATP  94,35  TAL  164.49  TAP  13.94 
68.45  tap  111.88  ETS  350 .89  TAE  144.09  ETE  219.29 


RAO  6567.6  VEL  11.678  PTH  2.05  VHP  3.153 
INJ  LCNG  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 

193.24  241.92  55.09  20  56  59 

79.35  241.91  55.08  4 35  II 

193.24  241.92  55.09  20  56  59 

79.35  241.91  55.08  4 35  U 

193.24  241.92  55.09  20  56  59 

79.35  241.91  55.08  4 35  11 

MID-COURSE  EXECUTION  ACCURACY 
set  3310.1  SGR  1798.1  SG3  1341.5 

RRT  .9816  RRT  .9935  RTF  .9764 

sea  3767.0  R23  .1416  R13  .9834 

SGI  3754.8  SC2  302.6  THA  28.27 

flight  time  172.00 

DISTANCE  474,097 

VL  27.736  CAL  2.88  ATL  85.21  HCA  212.61  SMA  128.25 

VP  37.438  CAP  2.21  4TP  94.04  TAL  164.00  TAP  16.61 

TAL  67,39  tap  116.4?  ETS  349.85  TAE  145.29  ETE  212.54 

RAO  6567.6  VEL  11.665  PTH  2.05  VHP  3.201 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  INJ  TI^C 
191.46  242.97  56.11  21  8 19 

79.61  242.96  56.09  4 38  23 

191.46  242.97  56.11  21  8 19 

79.61  242.96  56.09  4 38  23 

191.46  242.97  56.11  21  8 19 

79.61  242.96  56.09  4 38  23 

MIO-COORSE  EXECUTION  ACCURACY 
SGT  3647.3  SCR  1565.6  SG3  1301-8 

RRT  .9828  RRF  .9901  RTF  .9794 

see  3969.1  R23  .1209  R13  .9852 

SCI  3960.2  SG2  266.5  THA  22.98 


OPA  -23.79 

RAP  22.63 

ECC  1.2547 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3618.0 

'38.76 

187.49 

2135.9 

-38.75 

71  .37 

3618.0 

-38.76 

187.49 

2135.9 

-38.75 

71  .37 

3618.0 

-58.76 

187.49 

2135.9 

-38.75 

7I  .37 

ORBIT  DETERMINATION  ACCURACY 

ST  2477.8 

SR  1729.3 

SS  3346.0 

CRT  .9979 

CRS  -.9996 

CST  -.9958 

LSA  4504.7 

MSA  182.8 

SSA  5.4 

ELI  3020.1 

El2  92.9 

AlF  34-89 

ARRIVAL  DATE 

JUN  13  1969 

ECC  .15431 

INC  4.9931 

V]  50.281 

RCA  108.51 

APO  148.11 

V2  34.786 

TAC  107.57 

ETC  173.46 

ClP-1 14 .18 

OPA  -21.70 

RAP  19.73 

ECC  1 .2467 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

5599.3 

-38.26 

185.30 

2140.2 

-38.25 

71  .42 

3599.3 

-38.26 

185.30 

2140.2 

-38.25 

Tl  .42 

3599.3 

-38.26 

185.30 

2140.2 

-38.25 

7l  .42 

ORBIT  DETERMINATION  ACCURACY 

ST  2713.5 

SR  1491.8 

SS  3230.7 

CRT  .9986 

CRS  -.9994 

- CST  -.9962 

LSA  4471.4 

MSA  181.5 

SSA  6.1 

ELI  3095.8 

El2  69.5 

ALF  28.78 

arrival  date  JUN  15  1969 


ECC  .15534  INC  4.7881  VI  30.281 
RCA  108.33  APO  148.18  V?  34.784 
7AC  105.99  ETC  172.10  ClP-118.65 

OPA  -19.87  RAP  17.33  ECC  1.2416 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3583.9  -37.75  183.47 

2146.2  -37.74  71.63 

3583.9  -37.75  183.47 

2146.2  -37.74  71.65 

3583.9  -37.75  183.47 

2146.2  -37.74  71.63 

ORBIT  OEtERMINATION  ACCURACY 
ST  2916.5  SR  1294-0  SS  3097.4 
CRT  .9992  CRS  -.9990  CST  -.9964 
LSA  4443.2  MSA  180.1  SSA  6.8 
ELI  3190.3  El2  47.9  AlF  23-91 


755 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL.  4.  1968-69  i 


LAUNCH  DATE  DEC  25  19€S 

heliocentric  conic 
RL  U7.J3  L4l  .00  LOL  95,27 

ffP  106.95  LAP  -2.70  LOP  306.96 

RC  104.441  CL  35.62  CP  -J9.6I 

planetocentric  conic 

C3  14.499  VHL  3.606  CLA  45.44  RAL 


FLIGHT  TIME  174.00 


ARRIVAL  date  JUN  17  1969 


VL  27.727 
VP  37.431 
TAl  66.30 


DISTANCE  460.265 

CAL  3.00  A7t  65.36  MCA  215.77  SMA  126.19  ECC  .15655  INC  4.6157  VI  30.281 
CAP  2.57  A2P  93. T5  TAL  163.47  TAP  19.24  RCA  108.12  APO  146.26  V2  34.783 
7AP  120.69  ET5  349.04  7AE  142.09  ETE  206.94  7AC  104.69  ETC  171,09  ClP-122.80 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

52.85 

20 

9 40 

4171 .04 

-33.16 

189.93 

127.15 

3 

55  49 

2753.60 

-33.15 

79.97 

52.85 

20 

9 40 

4171.04 

-33.16 

189.93 

127.15 

3 

55  49 

2753.60 

-33.15 

79.97 

52.85 

20 

9 40 

4171 .04 

-33.16 

189.93 

127.15 

3 

55  49 

2753.60 

-33.15 

79.97 

14.21  RAO  6567.6  VEL  11.657  PTH  2.05  VHP  3.275  OPA  -18.24  RAP 
INJ  RT  ASC  IHJ  A7MTH 


15.39  ECC  1 .2366 


differential  CORRECTIONS 
TOE  2.0345  TRA  .6554  TC3-2.7295  BAU  .5439 

R£«  .7421  RRA  .2656  RC3  -.6506  FAU  .14935 

FOE  6.7774  FRA  3.5509  FC3-6.916J  63P  12666 

BOE  2.1657  6RA  .7j49  BC3  2.6061  FSP  -4295 

tAONCH  DATE  OEC  25  1966 


244.17 

244.16 

244.17 

244.16 

244.17 
244.16 


56.95 

56.94 

56.95 

56.94 

56.95 
56.94 


MID-COURSE  EXECUTION  ACCURACY 
5CT  3956.4  SCR  1366.6  SC3  1246.4 

RRT  .9615  «F  .9649  RTF  .9614 

see  4167.7  R23  .0934  R13  .9835 

SCI  4160.3  SCR  247.7  TMA  18.79 

flight  TIME  176.00 


INJ  TIME 

PO  CST  TIN 

INJ  2 LAT 

INJ  2 LONG 

21  19  11 

357)  .0 

-37.25 

1 81 .92 

4 41  43 

2153.6 

'37.23 

71  .96 

21  19  U 

357)  .0 

-37.25 

181 .92 

4 41  43 

2153.6 

-37.23 

71  .96 

21  19  11 

3571  .0 

'37.25 

181 .92 

4 41  43 

2153.6 

-37.23 

7j  .96 

ORBIT  DETERMINATION  ACCURACr 
ST  3091 .0  SR  1131.8  SS  295B .0 

CRT  .9996  CRS  -.9983  CST  -.9965 

LSA  4421.8  MSA  179.0  SSA  7.5 

ELI  3291.5  EL2  28.8  AlF  20.11 

ARRIVAL  GATE  JUN  19  1969 


^LIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  106.95  LAP  -2.61  LOP  312.12 

RC  106.644  CL  34.56  CP  -|7.65 

planetocentric  conic 

C3  14.425  VHL  5.796  OLA  44.71  RAL 


DISTANCE  466.414 

3.13  A7L  65.53  HCA  216.93  SMA  126.12  ECC  .15794  INC  4.4679  Vl 
2.93  ATP  93.46  TAL  162.69  TAP  2J  .62  RCA  107.88  APO  J48.35  VR 


VL  27.716  CAL 
VP  37.423  CAP 

7AL  65.19  ZAP  124.66  ETS  346.4’7  ZAE  Iio.67  ETE  202.37  ZAC  103.69  ^TC  170.36  CLP~l2B,le 


30-281 

34.783 


15.96 


LNCH  AZMTH 

LNCH  TI>C 

L-I  TIME 

INJ  LAT 

INJ  LONG 

53.85 

20  26 

4160.32 

-32,73 

188.61 

126.17 

3 59  12 

2762.08 

-S2.72 

80.43 

53.83 

20  20  26 

4)60.32 

-32.73 

188.61 

126.17 

3 59  12 

2762.08 

-32.72 

80.45 

53.83 

20  20  26 

4160.32 

-32.73 

188.61 

126.17 

3 59  12 

2762.08 

-32.72 

80.43 

differential  corrections 

TOE  2.1165  TRa  .7611  TC3-2.9534  BAU  .5769 
ROE  ,6526  RRA  .2572  RC3  -.5363  FAU  .14116 
FOE  6.2210  FRA  3.5657  FC3-6.4716  BSP  13445 
BOE  2.2167  BRA  .6223  8C3  3.0017  FSP  -4067 


INJ  RT  ASC 
245.51 

245.50 

245.51 
245.50 
245.91 
245.50 


PTM  2.05  VHP 
INJ  AZMTH 
57.65 

57.64 

57.65 

57.64 

57.65 
57.64 


3.370  OPA  -16.76  RAP  13.68  ECC  1 .2374 


MI0-C0UR9C  EXECUTION  ACCURACY 
SCr  4242.1  SCR  1197.1  SC3  1180.8 

RRT  .9777  RRF  .9775  RTF  .9828 

5CB  4407.7  R23  .0640  RJ3  .9839 

SCI  4401.1  SC2  242.2  THA  15.47 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

21  29  46 

3560.3 

-56.73 

180.59 

4 45  14 

2162.1 

-36.72 

72.41 

21  29  46 

3560.3 

-36.73 

160,59 

4 45  14 

2162.1 

-36.72 

72. 41 

21  29  46 

3560.3 

-36.75 

160,59 

4 45  14 

2162.1 

-36.72 

72.41 

ORBIT  DETERMINATION  ACCURACY 
ST  3235.0  SR  996,0  SS  2812.1 

CRT  .9999  CRS  -.9973  CST  -.9966 

LSA  4397,4  HSA  177.8  SSA  6,2 

ELI  3385.4  EL2  12.9  AlF  17.14 


LAUNCH  DATE  DEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  108.94  lap  -2.91  LOP  315.28 

RC  109.246  CL  33. 4J  CP  -15.95 

Planetocentric  conic 

C3  14.445  VHL  3.801  OLA 

LNCH  A7HTH  INCH  TIME 


flight  time  178.00 
DISTANCE  492.543 


44.04 

L-I  time 

4151.30 
2771 .69 
4151 .30 
2771.69 
4J51.30 
2771 .69 


54.74  20  31  1 

J25.26  4 2 43 

54.74  20  31  1 

125.26  4 2 43 

54.74  20  31  I 

125.26  4 2 43 

differential  corrections 

TOC  2.1899  TRA  .9087  TC3-5.1442 
ROE  .5817  RRA  .2306  RC3  -.4340 
FOE  5.6645  FRA  3.5431  FC3-7.9270 
BOE  2.2659  BRA  .9375  6C3  3.1740 

LAUNCH  DATE  DEC  25  1966 

heliocentric  conic 

RL  147.13  LAL  .00  LOL  93.27 
RP  106.94  lap  -3,00  LOP  316.45 
RC  111.645  CL  32.27  CP  -14.46 

Planetocentric  conic 

C3  14.547  VHL  3.614  OLA  43. 4J 
LNCH  AZMTH  LNCH  TIME  L-I  TIME 


VL  27.704 

gal  3.28 

AZL  85.66 

HCA 

222.09 

SMA 

128.03 

ECC  .15951 

INC 

4.3389 

VP  37.414 

GAP  3.29 

AZP  93.22 

TAL 

162.27 

TAP 

24.36 

RCA  107 

.61 

APO 

148.46 

ZAL  64 .04 

ZAP  128.39 

ETS  348.06 

7A£ 

139.17 

ETE 

198.68 

7AC  102 

,96 

ETC 

169.83 

RAL  17.75 

RAO  6567.6 

VEL  11.655 

PTH 

2.05 

VHP 

3. 

.483 

OPA  -15 

.40 

RAP 

12.75 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST 

TIM 

INJ  2 LAT 

-32.28 

187.46 

246.97 

58.25 

21 

40 

15 

3551 

.3 

. 

36.22 

-32.27 

80.97 

246.96 

58.23 

4 

48 

54 

2171 

.7 

. 

36.21 

-32.28 

187.46 

246.97 

58.25 

21 

40 

13 

3551 

,5 

- 

36.22 

-32.27 

80.97 

246.96 

58.23 

4 

48 

54 

2171 

.7 

36.21 

-32.28 

187.46 

246.97 

58.25 

21 

40 

13 

3551 

.3 

- 

36.22 

-32.27 

80.97 

246.96 

58.23 

4 

48 

54 

2171  . 

.7 

- 

36.21 

BAU  .6129 
FAU  .13226 
BSP  14227 
FSP  -3665 


MIO-COURSC  EXECUTION  ACCURACY 
3CT  4499.2  SCR  1054.3  SC3  1109.7 

RRT  .9706  RRF  .967]  RTF  .9839 

see  4621.1  R23  .0380  R13  .9844 

SCI  4614.5  SC2  246.8  THA  12.85 

flight  time  180.00 


ARRIVAL  DATE  JUN  ZJ  1969 


30.281 


2 LONG 
179.44 
72.95 
179.44 
72.95 
179.44 
72.95 

ORBIT  DETERMINATION  ACCURACT 
ST  3351.3  SR  666,6  SS  2665.0 

CRT  .9999  CRS  -.9959  CST  -.9966 

LSA  4369.5  MSA  176.5  SSA  8,6 

ELI  3467.2  EL2  10.9  AlF  14.85 

arrival  DATE  JUN  23  1969 


55.61  20  41  32  4143.74 

124.39  4 6 22  2782.37 

55.61  20  41  32  4143.74 

124.39  4 6 ^ 2782.37 

55.61  20  41  32  4143.74 

124.39  4 6 22  2782.37 

differential  CORRECTIONS 
TOE  2.2320  TRA  1 .0406  TC3-3.2965 
ROE  .5263  RRA  .2069  RC3  -.3435 
FOE  5.1841  FRA  3.5023  FC3-7.3154 
BOE  2.3127  BRA  1.0610  BC3  3.3164 


VL  27.690 
VP  37.405 
ZAL  62.86 

RAl  19.52 
INJ  LAT 
-31 .82 
'31 .81 
'31 .82 
-31 .81 
-31 .82 
-31.81 

BAU  .6450 
FAU  .12292 
BSP  14966 
FSP  -3629 


CAL 

CAP 


DISTANCE  4^.652 

3.44  AZL  85.78  MCA  225.25  SMA  127.94  ECC  .16127  INC  4.2248  vi 
3.64  AZP  92.98  TAL  161.60  TAP  26.85  RCA  107.31  APO  148.58  V2 


30.281 

34.785 


ZAP  131.83  ETS  347.76  ZAE  137.67  ETE  195.71  ZAC  102.55  ETC  169.45  ClP-133.54 


RAO  6567.6  VEL  11.659  PTH 
INJ  LONG  INJ  RT  ASC 


2.05  WP  3.610  OPA  -14, J3  RAP  11.97  ECC  1.2394 


186.44 

81.59 

186.44 

81.59 

186.44 

81.59 


248.55 

248.55 

248.55 

248.55 

248.55 

248.55 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  4733.6  SCR  936.4  SC3  1037.7 

RRT  .9599  RRF  .9531  RTF  .9846 

see  4825.3  R23  .0185  R13  .^48 

SCI  4818.4  SC2  257.9  THA  10.78 


INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

58.75 

21  50  36 

3543.7 

-35.69 

178.43 

58.74 

4 52  44 

2182.4 

-35.68 

73.59 

58.75 

21  50  36 

3543.7 

-35.69 

178  .43 

58.74 

4 52  44 

2182.4 

-35.68 

73.59 

58.75 

21  50  36 

3543.7 

-35.69 

178.43 

58.74 

4 52  44 

2182.4 

-35.68 

73.59 

ORBIT  DETERMINATION  ACCURACY 
ST  3444.9  SR  801.1  SS  2522.5 

CRT  .9995  CRS  -.9938  CST  -.9965 

LSA  4340.5  MSA  175.6  SSA  9.5 

Eli  3536.7  Ct2  23.5  ALF  13.09 


756 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  (VOL  4.  1968-69) 


launch  CATC  OEC  25  1968 


hcliocentric  conic 
RL  U7.13  LAL  -00  UX  93.27 

RP  108.93  LAP  -3.08  LOP  321.61 

RC  114.042  CL  31.16  CP  -13.21 

planctocentric  conic 

C3  14.727  VHL  3.838  CLA  42.81  «AL  21.31 


Flight  time  182.oo 
distance  504.741 

VL  27.676  CAL  -3.61  A7l  85.88  MCA  228.41  SNA  127.84 
VP  37.397  CAP  4.00  A7P  92.74  TAL  160.90  TAP  29.31 
7AL  61.63  7AP  135.02  ETS  34T.55  7AE  136.22  ETC  193.31 


LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LONG 

56.44 

20  52 

1 

4137.44 

-31 .35 

185.53 

123.56 

4 10 

8 

2794.14 

-31 .32 

82.29 

56.44 

20  52 

1 

4137.44 

-31.33 

185.53 

123.56 

4 10 

8 

2794.14 

-31 ,32 

82.29 

56.44 

20  52 

1 

4137.44 

-31 ,33 

185.53 

123.56 

differential 

4 10  8 2794.14 

CORRECTIONS 

-31.32 

82.29 

MjO-< 

RAD  6567,6  VEL  11-667  PTH  2.05  VHP  3.750 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


250.25 

250.24 

250.25 

250.24 

250.25 
250.24 


59.18 
59. IT 
59.18 

59.17 

59.18 
59.17 


22 

4 

22 

4 

22 

4 


0 59 
56  42 
0 59 
56  42 
0 59 
56  42 


TDE  2.3075  JRA  1.1788  TC3-3.4133  0AU  .6740 
ROE  .4840  ffRA  .1863  ffC3  -.2641  FAO  .11326 
FOE  4.7287  FRA  3.4536  FC3-6.6583  BSP  15615 
eOE  2.3577  BRA  1.1934  BC3  3.4235  FSP  -3379 

launch  DATE  DEC  25  1968 


SCT  49.8.6  SCA 

840.8  SC3 

967.4 

ST 

3520.4 

SR 

RRT  .9445  RRT 

.9350  RTF 

.9850 

CRT 

.9987 

CRS 

see  5019.5  RZ3 

.0056  RI3 

.9851 

LSA 

4312.7 

MSA 

SCI  5012.1  SC2 

272.6  THA 

9.14 

ELI 

3595.4 

EL2 

arrival  cate  JUN  25  1969 


ECC  .16322  INC  4.1226  VI  30.281 

RCA  106.98  APO  148.71  V2  34.787 

7AC  102.38  ETC  169.19  ClP-136.60 

OPA  -12.93  RAP  11.50  ECC  1.2424 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONC 
3537.4  -35.15  177.54 

2194.1  -35.15  74.31 

3537.4  -35.15  177.54 

2194.1  -35.15  74.31 

3537.4  -35,15  177.54 

2194.1  -35.15  74.31 

ORBIT  determination  ACCURACY 

731 ,5  SS  2387.9 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27  VL 

RP  108,93  LAP  -3.16  LOP  324.78  VP 

RC  116.435  GL  30,07  OP  -12.09  2AL 

PLANETOCENTRIC  CONIC 
C3  14.982  VHL  3.871  OLA  42.24  RAL 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

iNJ  LAT 

INJ  LONG 

57.25 

21 

2 35 

4132.21 

-30.82 

184.72 

122.75 

4 

13  59 

2807.05 

-30.81 

83.08 

57.25 

21 

2 33 

4132.21 

-30.82 

184.72 

122.75 

4 

13  59 

2807.05 

-30.81 

83.08 

57.25 

21 

2 33 

4132.21 

-30.82 

184.72 

122.75 

4 

13  59 

2807.05 

-30,81 

83.08 

differential 

. CORRECTIONS 

MIO-( 

Toi  2.3528 

TRA 

1.3194 

TC3-5.SOZO 

BAU  .7026 

SCT  ^ 

RDE  .4513 

RRA 

.1676 

RC3  -.1907  FAU  .10438 

RRT 

FOE  4.3055 

FRA 

3.3876  FC3-6.0315 

BSP  16277 

see 

BOE  2.3957 

BRA 

1.3300 

0C3  3.5077 

FSP  -3153 

SCI 

flight  time  184.00 
DISTANCE  510.809 

27.660  GAL  3.80  A7L  85.97  HCA  231.57  SMA  127.74 

37.588  GAP  4,36  A2P  92.51  TAL  160.16  TAP  31.73 

60.38  2AP  137.98  ETS  347.39  7AE  134,86  £TE  191.36 

23.11  RAO  6967,6  VEL  11.678  PTH  2.05  VHP  3.902  OPA  -11.79  RAP 

INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO  CST  TIM  INJ 


175.3  SSA  10.2 
37.0  ALF  11 .72 

ARRIVAL  DATE  JUN  27  1969 


ECC  .16936  INC  4.0299  VI  30.281 
RCA  106.61  APO  148.86  V2  34.790 
7AC  102.45  ETC  169.02  ClP-139.44 


11.31  ECC  1 .2466 
2 LAT  INJ  2 LONG 


252.05 

252.05 

252.05 

252.05 

252.05 

252.05 


.9246  «r 


59.55 

59.54 

59.55 

59.54 

59.55 
59.54 


22  n 25 
5 0 46 
22  11  25 
5 0 46 

22  11  25 
5 0 46 


3532.2 

2207.1 

3532.2 

2207.1 

3532.2 
2207.1 


34.60 

34.59 

34.60 

34.59 

34.60 
34.59 


176.75 
75.12 

176.75 
75.12 

176.75 
75.12 


ORBIT  DETERMINATION  ACCURACY 


SC3 

899.1 

ST 

3572.5 

SR 

675,5 

SS 

2255.5 

RTF 

.9853 

CRT 

.9971 

CRS 

-.9872 

CST 

-.9964 

R13 

.9853 

LSA 

4275.0 

MSA 

175.1 

SSA 

10.8 

THA 

7.84 

ELI 

5635.5 

EL2 

50.3 

alf 

10.68 

LAUNCH  DATE  DEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27  VL 

RP  108.91  LAP  -3.22  LOP  327.94  VP 

RC  118.823  OL  29.00  CP  -11.12  7AL 

planetocentric  conic 

C3  19.313  VHL  3.913  OLA  41.68  RAL  24.93 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 

98.04  21  13  10  4127.87  -30.28 

121.96  4 17  51  2821.19  -30.27 

58.04  21  13  10  4127.87  -30.28 

121 .96  4 17  51  2821 .19  -30.27 

98.04  21  13  10  4127.67  -30.28 

121 .96  4 17  51  2821 .19  -30.27 

differential  CORRECTIONS 
TOE  2.3919  TRA  1.4668  TC3-3.5973  BAU  .7288 
ROE  .4270  RRA  .1515  RC3  -.1438  FAU  .09580 

FOE  3.9221  FRA  3.3208  FC3-5.4160  BSP  16882 

BOE  2.4297  BRA  1.4746  0C3  3.9602  FSP  -2939 


flight  time  186.00 
DISTANCE  516.895 

27.644  CAL  A.Ol  A7L  86.06  HCA  234.73  SMA  127.62 

37.379  GAP  4.72  A7P  92.28  TAL  159.38  TAP  34.12 

59.08  7AP  140.73  ETS  347.26  7AE  133.59  ETE  189.76 

RAO  6967.6  VEL  11.692  PTH  2.06  VHP  4.064 

INJ  LONC  INJ  RT  ASC  INJ  A7MTH  iNJ  TIME 


27.626  GAL 
37.370  CAP 


LAUNCH  DATE  DEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27  VL 

RP  108.90  LAP  -3.27  LOP  331.11  VP 

RC  121.206  GL  27.94  GP  -10.26  7AL 

PLANETOCENTRIC  CONIC 

C3  15.721  VHL  3.969  OLA  41.13  RAL  26.76  RAO  6967.6 

LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT  INJ  LONG 
58.83  21  23  92  4124.37  -29.72  183.30 

121.17  42144  2836.55  -29.71  84.91 

58.83  21  23  52  4124.37  -29.72  183.30 

121.17  4 21  44  2836.95  -29.71  84.91 

58.83  21  23  52  4124.37  -29.72  185.30 

121.17  4 21  44  2856.55  -29.71  84,91 

DIFFERENTIAL  CORRECTIONS 
TOE  2.4242  TRA  1.6196  TC3-3.5840  BAU  .7536 
ROE  .4095  RRA  .1377  RC3  -.0989  FAU  .08777 
FOE  3.5733  FRA  3.2502  FC3-4 .8335  BSP  17459 

BOE  2.4585  BRA  1.6294  BC3  3.9894  FSP  -2732 


183.98  253.96  59.87  22  21  58 

83.99  293.95  59.86  5 4 52 

183.98  253.96  99.87  22  21  58 

83.95  293.95  59.86  5 4 52 

183.98  253.96  59.87  22  21  58 

83.99  293.95  59.86  5 4 52 

MIO-COURSE  E)«CUTION  ACCURACY 
SGT  5318.3  SCR  701.3  SG3  834.7 

RRT  .9001  RRF  .8858  RTF  .9855 

SOB  9364.5  R23  -.0094  R13  .9854 

SCI  5355.7  SG2  303.4  THA  6.79 

flight  time  188.00 


ARRIVAL  CATE  JUN  29  1969 


ECC  .16770  INC  3.9449  Vl  30.2HI 
RCA  106.22  APO  149.05  V2  34.794 
7AC  102.74  ETC  168.91  ClP-142.09 

OPA  -10.70  RAP  11,36  ECC  1 .2520 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3527.9  -34.03  176.04 

2221.2  -34.02  76.02 

3527.9  -34.03  176.04 

2221.2  -34.02  76.02 

3527.9  -34.03  176.04 

2221.2  -34.02  76.02 

ORBIT  DETERMINATION  ACCOPAC^f 
ST  3607.8  SR  631.5  SS  2130.1 
CRT  .9949  CRS  -.9826  CST  -.9963 
LSA  4253.4  MSA  175.6  SSA  11.3 
ELI  3662.1  El2  63.0  AlF  9.88 

ARRIVAL  cate  JUL  I 1969 


DISTANCE  522.880 

4.23  A2L  86.13  HCA  237.90  SMA  127.51 
5.09  ATP  92.06  TAL  158.58  TAP  36.47 
57.76  TAP  143.28  ETS  347,15  TAE  132.42  ETE  188.45 


VEL  11.709  PTH  2.06  VHP 
INJ  RT  ASC  INJ  ATMTH 
255.95  60.15 

255.94  60.14 

255.95  60.15 

255.94  60.14 

255.95  60.15 

255.94  60.14 

MIO-COURSE  EXECUTION  ACCURACY 
SGT  5477.5  SCR  652.8  SG3  773.9 

RRT  .8716  RRF  .8557  RTF  .9856 

see  5516.2  R23  -.0128  R13  .9855 

SGI  5507.0  SC2  318.2  THA  5.95 


4.235 
INJ  time 
22  32  37 
5 9 0 

22  32  37 
5 9 0 

22  32  57 
5 9 0 


ECC  .17026  INC  3.8664  Vl  30.281 
RCA  105.80  APO  149.22  V2  34.798 
TAC  103.23  ETC  168.85  ClP-144.55 

OPA  -9.63  RAP  11.63  ECC  I .2587 


CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

3524.4 

-33.44 

175.40 

2236.5 

-33.43 

77.01 

3524.4 

-33.44 

175.40 

2236.5 

-33.43 

77.01 

3524.4 

-33.44 

175.40 

2236.5 

-33.43 

77.01 

ORBIT  determination  ACCURACY 
ST  5625.9  SR  597.0  SS  2010.1 

CRT  .9918  CRS  -.9770  CST  -.9962 

LSA  4184.9  MSA  176.6  SSA  11.8 

ELI  3674.0  EL2  75.5  AlF  9.28 


757 


JPL  TM  33-99 


EARTH-VENUS  TRAJECTORIES  < VOL  4 1968-69 


LAU*4CH  OATZ  etc 

HCUOCENrfflC  CONIC 
fit  147. J3  L4l  .00  LCV  93. ?7 

fiP  IOB.89  LAP  -3.3?  L0f»  334. ?s 

PC  Cu  Zt.89  CP  -9.31 

Planetocentric  conic 


VL  Z7,60e 
VP  37,361 
7al  96.41 


CAt 

CAP 


nrcNT  TIME  190.00 

CISTANCE  5?a.S8? 

4.46  A7L  86. ?I  HCA  74J.06  SNA 

5.46  A7P  91.84  TAl  157.74  TAP 


C5  16.710 

VHL 

4 

.026 

ClA  40.58 

RAl  78.59 

RAC  6567.1 

LNCH  A7MTH 

LNCH 

time 

L-I  time 

iNJ  LAT 

INJ  LONC 

59.67 

21 

34 

42 

4171 .57 

-79.13 

187.67 

170.38 

4 

25 

33 

7853.25 

-79.17 

85.95 

59.67 

71 

34 

47 

4121 .57 

-29 . 1 3 

182.67 

170.38 

4 

25 

33 

2853.25 

-29.17 

85.95 

59.67 

21 

34 

42 

4171 .57 

-29.13 

182.67 

170.38 

4 

25 

33 

2853.75 

-79.17 

85.93 

CIFFEPENTIAt  CORRECTIONS 
TCE  7.4597  TRA  I .i 
ROE  .3987  RRA  .1 
rCE  3.7667  FRA  3.) 

BOE  7.4873  BRA  1.7881  6C3 


VEL  11.730  PTM  7.07  VHP  4.416  CPA 
INJ  RT  ASC  INJ  ATMTH  JNJ  TIME 
758.07  60,39  77  43  74 

758.07  60.38  5 13  6 

758.07  60.39  77  43  74 

758.07  60.38  5 1 3 6 

798.07  60.39  77  4 3 74 

758.07  60.38  5 13  6 


arrival  cate 

JUL 

3 196; 

: .1  7503 

INC  3.7930 

VI 

50.281 

i 105.34 

APC>  149.42 

V2 

34  .003 

: 103.91 

ETC  168.82 

CLP 

-146.05 

i -8.59 

RAP  17.09 

ECC 

1 .7660 

CST  TIM 

INJ  7 LAT 

INJ 

2 LONG 

3571  .6 

-37.83 

174  .01 

7753.3 

-37.87 

70  .09 

3571  .6 

-37.83 

174.01 

7753.3 

-37.87 

78  .09 

3571  .6 

-37.83 

174.81 

7753.3 

-37.87 

78  .09 

NIC-COUffSe  EJCECUTION  ACCURACT 


0R6IT  ceterhination  accuract 


TC3-3.5738 

BAU 

.7746 

SCT 

5676.8 

SCR 

616.3 

SC3 

710.4 

ST 

3636.1 

SR 

571  .7 

SS 

1901 .5 

RC3  -.0615 

FAU 

.07991 

RRT 

.8407 

RRF 

.8739 

RTF 

.9855 

CRT 

.9879 

CRS 

-.9704 

CST 

-.9961 

FC3-4.768I 

BSP 

17910 

see 

5660.4 

«73 

-.0158 

R13 

.9854 

LSA 

4139.0 

MSA 

178 .3 

SSA 

12.3 

6C3  3.5744 

FSP 

-2577, 

SC] 

5650.7 

SC7 

337.4 

THA 

5.78 

ELI 

3679.6 

El7 

87.7 

alf 

8.83 

LAUNCH  CATE  CEC  75  1968 


flight  time  197.00 


arrival  cate  JUL  5 1969 


HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOl  93.77 

RP  108.87  lap  -3.39  LOP  337,45 

RC  175.948  Cl  75.84  CP  -8.89 

Plane TocENTRic  conic 


VL  77.989 
VP  37.357 
7AC  55.04 


CISTANCE  534.861 

CAL  4.77  A7U  86.78  MCA  744.77  SNA  177.76  ECC  .17603  INC  3,7740  VI  30.781 

CAP  9.83  ATP  91.67  TAl  156.87  TAP  41.09  RCA  104.85  APO  149.66  V7  34.808 

TAP  147.89  ETS  346.94  TA£  130.38  ETE  186.48  TAC  104.73  ETC  168.87  CLP-U9.00 


C3  16.704 

VHL  4.097 

CLA  40.04 

RAl  30.44 

RAO  6567.' 

LNCH  ATMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ  LCNO 

60.42 

21  45  40 

4119.37 

-78.51 

187.08 

119.58 

4 79  17 

7871 .38 

-78.50 

87.10 

60.47 

7I  45  40 

4119.37 

-78.51 

187.08 

1 1 9 . 58 

4 79  17 

787| .38 

-78.50 

87.10 

60.47 

71  45  40 

4119.37 

-78.51 

187.08 

119.58 

4 29  17 

7871  .38 

-78.50 

87.10 

VEL  11  .754  PTH  7.07  VHP  4.606 
INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


CPA  -7.57  RAP  17.73  ECC  1.7767 


CIFFERENTJAl  CORRECTIONS 
TDE  7.4776  TRA  1,9518  TC3-3.9459  0AU  .7997 

RCE  .3911  RRA  .ll7j  RC3  -.0331  FAU  .07796 

FOE  7.9830  FRa  3.1777  FC3-3.7633  03P  18406 

BOE  7.5083  BRA  1.9593  BC3  3.5460  FSP  -7353 


760.18 

760.17 

760.18 
760. J7 
760.18 
760.17 


60.61 

60.99 

60.61 

60.59 

60.61 

60.99 


77  54 
5 17 
77  94 
9 17 
77  94 
5 17 


19 

8 

19 

8 

19 

8 


CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

3519.4 

-37.19 

174  .76 

2771 .4 

-37.18 

79.78 

3519.4 

-37.19 

174  .76 

7771 .4 

-37.18 

79.78 

3519.4 

-37.19 

174.26 

7771  .4 

-37.18 

79.78 

MIO-COURSe  EXECUTION  ACCORACV 
SCT  5758.9  SCR  988.0  SC3 


ORBIT  determination  ACCURACT 


RRT  .8083  RRF 
see  5788.4  R73 
SCI  9778.1  SC7 


.7910  RTF 
'.0143  R13 
345.0  Tha 


666. 1 

ST 

3677.4 

SR 

550.8 

SS 

1794 .8 

.9854 

CRT 

.9831 

CRS 

-.9679 

CST 

- . 9960 

.9854 

LSA 

4080.5 

MSA 

180.6 

SSA 

17.7 

4.74 

Eli 

3667.6 

EL7 

99.7 

ALF 

8.50 

LAUNCH  CATE  CEC  75  1968 


Flight  time  194.00 


ARRIVAL  DATE  JUL  7 1969 


helicx:entric  CONIC 
RL  147.13  LAL  .00  lOL  93.77 

RP  108.85  LAP  -5.38  LOP  340.67 

RC  178.306  CL  74.81  CP  -8.76 

puanetocentric  ccnic 

C3  17.450  VHl  4.177  ClA  39.49  RAL 


VL  77.569 
VP  37.343 
TAL  53. 6A 


distance  540.813 

CAL  4.99  ATL  86.34  HCA  747.39  SNA  127.17  ECC  .17979  INC  3.6586  VI  30.781 
CAP  6.77  ATP  91.41  TAL  155,98  TAP  43.37  RCA  104.33  APO  149.91  V7  34.815 
tap  149.97  ETS  346.81  TAE  179.49  ETE  185.73  TAC  105.71  ETC  168.83  ClP-151.03 


37.78  RAC  6567,7  VEL  11.783  PTM  7.08  VHP  4.805  CPA  -6.57  RAP  13.51  ECC  1 .787^ 


LNCH  A7MTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONC 

INJ  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PC  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

61  .73 

71  56  47 

4117.70 

-77.86 

181  .53 

767.40 

60.79 

73  5 74 

3517.7 

-31 .57 

173.75 

118.77 

4 37  57 

2891 .07 

-77.05 

88.34 

767.39 

60.78 

5 71  3 

7791  .0 

-31 .51 

80.57 

61  .23 

71  56  47 

4117.70 

-77.86 

181 .53 

767.40 

60.79 

73  5 74 

3517.7 

'31 .52 

173.75 

118.77 

4 37  57 

7891 .07 

-77.85 

88.34 

767.39 

€0.78 

5 21  3 

7791  .0 

'31 .51 

80.57 

61  .73 

71  56  47 

4117.70 

'77.86 

181.53 

767.40 

€0.79 

73  5 24 

3517,7 

'31 .52 

173.75 

118.77 

4 37  52 

7891 .07 

-27.85 

88.54 

767.39 

60.78 

5 7i  3 

7791  .0 

'31 .51 

80.57 

differential  CORRECTIONS 
TCE  7.4956  TRA  7.1790  TC3-3.4945  BAU  .8153 

ROE  .3880  RRA  .1097  RC3  -.0117  FAU  .06657 

roe  7.7776  FRA  3.0595  FC3-3.3CXJ7  BSP  18870 

BOE  2.5756  BRA  7.1318  8C3  3.4945  FSP  -7191 

LAUNCH  DATE  DEC  75  1968 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  5878.7  SCR 
RRT  .7767 
see  5905.9  R73 
SCI  5895.7  SC7 


ORBIT  DETERMINATION  ACCURACY 


566.9 

SC3 

618.0 

ST 

3607.4 

SR 

535.4 

SS 

1694.7 

.7588 

RTF 

.9853 

CRT 

.9776 

CRS 

-.9546 

CST 

-.9959 

-.0140 

R13 

.9857 

LSA 

4017.7 

MSA 

183.7 

SSA 

13.0 

356.4 

THA 

4.30 

ELI 

3645.7 

EL7 

111.5 

ALF 

8.76 

196.00 

ARRIVAL 

CATE 

JUL 

9 1969 

HELIOCENTRIC  CCNIC 
RL  147.13  LAL  .00  LOL  93.77 

RP  108.83  LAP  -3,39  LOP  343.80 

RC  130.653  Cl  73.77  OP  -7.74 

PLANE TOCENTRIC  CCNIC 
C3  18.717  VHL  4.768  OLA  38.94  RAL 


VL  77.549 
VP  37.335 
TAl  57-74 


DISTANCE  546.740 

CAL  5.78  ATI  86.40  HCA  750.56  SMA  176.99  ECC  .18780  INC  3.5961  VI 

CAP  6.61  ATP  91.70  TAt  155.06  TAP  45.61  RCA  103.77  APO  150.70  V7 


TAP  151.94  ETS  346.65  7AE  178.69  ETE  185.10  TAC  106.81  ETC 


30.28J 
34.871 
68.04  ClP-157.94 


34,11  RAO  6567,7  VEL  11.815  PTH  7.09  VHP  5,013  OPA  -5.58  RAP  14.43  ECC  1.2998 


LNCH  ATMTH 

LNCH  TIME 

L-I  TJP€ 

INJ  LAT 

INJ  LONC 

IN.1  RT  ASC 

INJ  ATMTH 

INJ  TIME 

PO  CST  TIM 

INJ  7 LAT 

INJ  7 LONG 

67.07 

72  8 7 

4116.47 

-77.18 

181.00 

764.69 

60.96 

73  16  39 

3516.5 

-30.87 

173.27 

117.93 

4 36  15 

7917.77 

-77.16 

89.69 

764.68 

60.95 

5 74  47 

7312.3 

'30.81 

81  .96 

67.07 

27  0 7 

4116.47 

-77.18 

181.00 

764.69 

60.96 

23  16  39 

3516.5 

-30.87 

173.27 

117.93 

4 36  15 

7917.77 

-77.16 

89.69 

764.68 

60.95 

5 74  47 

7317.3 

-30.81 

81  .96 

67.07 

77  8 7 

4116.47 

-77.18 

181.00 

764.69 

60.96 

23  16  39 

3516.5 

-30,87 

173.27 

117.93 

4 36  15 

7917.77 

-27.16 

89.69 

764.68 

W.95 

5 74  47 

7317.3 

-30.81 

81  .96 

differential  CORRECTIONS 
TDE  7.5103  TRA  2.3161  TC3-3.4I96  BAU  .8379 

ROE  .3883  RRA  .1047  RC3  .0053  FAU  .06057 

FOE  7.4987  fra  3.0013  FC3-7.876I  BSP  J9789 

BOE  2.5407  BRA  7.3184  0C3  3.4198  FSP  -7041 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  5988. I SCR 
RRT  .7458  RRF 
see  6013.4  R73 
SCI  6007.3  SC7 


ORBIT  DETERMINATION  ACCURACY 


551.4  SC3 

573.8 

ST 

3577.9 

SR 

574.0 

SS 

1601 .2 

.7288  RTF 

.9851 

CRT 

.9713 

CRS 

-.9456 

CST 

-.9958 

.0179  R13 

.9850 

LSA 

3950.3 

MSA 

187.4 

SSA 

13.2 

366.5  THA 

3.94 

ELl 

3614.0 

EL7 

173.3 

Alf 

8.11 

758 


JPL  TM  33-99 


EaRTH-VENUS  trajectories  I VOL  4.  1968-69  ' 


LAUNCH  CATC  etc  25  1968 


HtLiOCENTffIC  CONIC 
ffL  147.13  LAL  .00  LOL  93.27 
RP  108.80  LAP  -3.39  LOP  346.97 
«C  132.989  CL  22.75  CP 
planetocentpic  conic 
C3  19.094  VHL  4.370  CuA  38.39 
LNCH  A7HTH  INCH  TIME  L-I  TIME 
62.92  22  19  27  4115.65 

117.08  4 39  24  2935.19 

62.92  22  19  27  4115,65 

117.08  4 39  24  2955.19 

62.92  22  19  27  4115.65 

117.08  4 39  24  2935,19 

OIFFEffENTIAL  CORPECTJONS 
TOE  2.5218  TffA  2.5134  TC3-3.3249 
TOE  .3913  PffA  .ltX)7  ffC3  .017? 
FOE  2-2916  FRA  2.9472  FC3-2.49I7 
60E  2.5520  BRA  2.5154  0C3  3.3249 

LAUNCH  DATE  DEC  25  1968 

HELICXENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 
RP  108.78  LAP  -3.39  LOP  350.15 
RC  135.313  OL  21.73  CP  -6.86 
planetocentric  CONIC 
C3  20.093  VHL  4.483  OLA  37.83 
LNCM  A7MTH  LNCH  TIME  L'l  TIME 
63.80  22  31  2 4115.08 

116.20  4 42  16  2959.94 

63.80  22  31  2 4115,08 

116.20  4 42  16  2959.94 

63.80  22  31  2 4115.08 

116.20  4 42  16  2959.94 

OIFFERtNTIAL  CORRECTIONS 
TOE  2.5337  TRA  2.7257  TC3-3.2054 
ROE  .3969  RRA  .0992  RC3  .0257 
FOE  2,1093  FRA  2.9018  FC3-2.137I 
BOE  2.5646  BRA  2.7275  BC3  3.2055 


FlICHT  time  198.00 
DISTANCE  552.638 

VL  27.528  CAL  5.59  a2l  86.46  HCA  253.72  SHA  126.85 

vP  37.326  CAP  7.01  A7P  90.99  TAl  154.12  TAP  47.84 

-7.28  7Al  50.82  7AP  153.79  ETS  346.46  7AE  127.96  ETE  184.58 


arrival  cate 


jUL  II  1969 


RAl  35.94 
INJ  LAT 
-26.46 
-26.45 
-26.46 
-26.45 
-26.46 
-26.45 

6AU  .8488 
FAU  .05496 
BSP  19673 
FSP  -1901 


RAC  6567.8 
INJ  LONC 
180.48 
91.15 
180.48 
91  .15 
180.48 
91 .15 


VEL  11 .852  PTM  2.10  VHP  5,231  CPA 
INJ  RT  ASC  INJ  A7MTH  INJ  TIME  PO 
267.03  61.11  2328  3 

267.02  61 .10  5 28  20 

267.03  6l.Il  2328  3 

267.02  61.10  52820 

267.03  61.11  2328  3 

267.02  6I .10  5 28  20 

MIC-CCURSC  EXECUTION  ACCURACY  ORBIT  CETERHINA 

SCT  6087.3  SCR  540-2  SC3  533.2  ST  3540.1  SR 

RRT  .7180  RRF  ,7018  RTF  .9848  CRT  .9644  CRS 

see  6111.2  R23  -.0115  R13  .9848  lSA  3879.8  MSA 

SCI  6099.7  SC2  375.2  THA  3.66  ElI  3574.9  El2 

flight  TIME  200.00 


.18659 

INC 

3.5360 

VI 

30.281 

103.18 

APO 

150.51 

V2 

34.829 

108.02 

ETC 

168 .H5 

CLP 

-154.76 

-4  .60 

RAP 

15.47 

ECC 

1.3142 

CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3515.6 

-30.10 

172.81 

2335.2 

-30.09 

83.47 

3515.6 

-30.10 

172.81 

2335.2 

-30.09 

83.47 

3515.6 

-30.10 

172-81 

2335.2 

-30.09 

83.47 

TION  ACCURACY 
515.6  SS  1513.9 
-.9360  CST  -.9957 

191 .8  SSA  13.4 

134 .9  AlF  8.01 


ARRIVAL  CATE  JUL  13  1969 


Cl  STANCE  558.505 

VL  27.507  GAL  5.92  A7l  86.52  MCA  256.89  SMA  126.70 

VP  37.318  CAP  7.42  ATP  90.79  TAl  153.16  TAP  50.05 

7Al  49.40  7AP  155.55  ETS  346.22  7AE  127.30  ETE  184.13 


RAL  37.75 
INJ  LAT 
-25.71 
-25.70 
-25.71 
-25.70 
-25.71 
-25.70 

BAU  .861 1 
FAU  .04960 
BSP  19946 
FSP  -1763 


RAO  6567.8  VEL  11.894  PTH  2.11  VHP  5.459 
INJ  LONC  INJ  RT  ASC  INJ  ATMTH  INJ  TIME 


LNCH  A7MTH 
64.71 
115.29 
64.71 
115.29 
64.71 
115.29 


LAUNCH  DATE  CEC  25  1968 

heliocentric  CONIC 
RL  147.13  LAL  .00  LOL  93-27 
RP  108.75  LAP  -3.37  LOP  353.32 
RC  137.625  CL  20.72  CP  -6.49 
Planetocentric  conic 
C3  21.228  VHL  4.607  OLA  37.26 
LNCH  TIME  L-I  time 
22  42  49  4114.69 

4 44  45  2966.63 

22  42  49  4114.69 

4 44  45  2986.63 

22  42  49  41 14,69 

4 44  45  2986.63 

cifferential  corrections 
TDE  2.5391  TRA  2.9459  TC3-3.0790 
TOE  .4042  RRA  .0995  RC3  .0304 
FOE  1.9404  FRA  2.8559  FC3-1 .8307 
BOE  2.5711  BRA  2.9475  BC3  3.0791 


launch  cate  OEC  25  1968 
heliocentric  conic 

RL  147.13  LAL  .00  LOL 

RP  108.72  LAP  -3.34  LOP 

RC  139.923  CL  19.72  CP 

Planetocentric  conic 
C3  22.516  VHL  4.745 

LNCH  TIME 
22  54  45 


179.96  269. A3  61.25  23  39  38 

92.73  269. A2  61.24  5 31  36 

179.96  269.43  61.25  23  39  38 

92.73  269.42  6j .24  5 31  36 

179.96  269.43  61.25  23  39  38 

92.73  269.42  61.24  5 31  36 

Mio-couRSE  execution  accuracv 
SCT  6180.7  SCR  532.6  SC3  496.3 

RRT  .6941  RRF  .6791  RTF  .9845 

see  6203.6  R23  -.0095  R1 3 .9845 

SCI  6191.8  SC2  382.7  THA  5,44 

Flight  time  202.00 


zee  .19068  INC  3.4777  VI  50.281 

RCA  102.54  APO  150.86  V2  34.837 

7AC  109.33  ETC  168.87  ClP-156.48 

CPA  -3.63  RAP  16.61  ECC  1.3307 

PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3515.1  -29.34  172.35 

2359.9  '29.33  85.10 

3515.1  -29.34  172.35 

2359.9  -29.33  85-10 

3515.1  -29.34  172.35 

2359.9  -29.33  85.10 

ORBIT  determination  ACCURACY 
ST  3499.5  SR  509.6  SS  1434.9 

CRT  .9570  CRS  -.9259  CST  -.9956 

LSA  3811.3  MSA  196.7  SSA  13.5 

ELI  3533.4  El2  146. 4 AlF  7.95 

ARRIVAL  CATE  JUL  15  1969 


DISTANCE  564.339 

VL  27.485  CAL  6.28  A7l  86.58  HCA  260.06  SMA  126.56 
VP  37.310  CAP  7.85  A7P  90.59  TAL  152.19  TAP  52-25 
7Al  47.97  ZAP  157.22  ETS  345.93  7AE  126.69  ETE  183.76 


zee  .19509  INC  3.4209  VI  50.281 
RCA  101.87  APO  151.25  v2  34.846 
7AC  110.73  ETC  168.87  ClP-158.12 


RAL  39.54 
INJ  LAT 
-24,93 
-24.92 
-24 .93 
-24.92 
-24.95 
-24.92 

BAU  .8730 
FAU  .04489 
BSP  20284 
FSP  -1646 


RAC  6567.9  VEL  1 
INJ  LONG  INJ  R 


1.942  PTH  2.13  VHP  5.697 
T ASC  INJ  A7MTH  INJ  TIME 


CPA 


-2.67  RAP  17.84  ECC  1 .3494 


271  .87  61  .37  23  51  24 

271  .87  61  .36  5 34  32 

271  .87  61  .37  23  51  24 

271.87  61.36  5 34  32 

271.87  61 .37  23  51  24 

271 .87  61 .36  5 34  32 

MIO-COURSE  EXECUTION  ACCURACY 

SCT  6261.2  SCR  526.7  SC3  461.9 

RRT  .6735  RRF  .6596  RTF  .9842 

see  6283.4  R23  -.0078  R13  .9842 

SCI  6271.3  SC2  588.7  THA  3.26 


179.48 

94.43 

179.48 

94.43 

179.48 

94.43 


LNCH  ATMTH 
65.64 
114.36 
65  .64 
114.36 
65.64 
114.36 


OLA 

L-I 

411 

301 

411 

301 

411 

301 


4 46  54 

22  54  45 

4 46  54 
22  54  45 
4 46  54 

oifferential  corrections 
TOE  2.5423  TRA  3.1792  TC3- 
TOE  .4131  RRA  .1011  RC3 
FOE  1.7879  FRA  2.8146  FC3 
BOE  2.5756  BRA  3.1808  0C3 


93.27 

356.50 

-6.16 

36.68 

TIME 

4.51 

5.27 

4.51 

5.27 

4.51 

5.27 

2,9386 
0327 
1 .5574 
2.9388 


flight  TIME  204.00 
DISTANCE  570.136 

VL  27.463  gal  6.66  ATL  B6.65  HCA  263.24  SHA  126.41 

VP  37.302  CAP  8.29  ATP  90*40  TAL  151.20  TAP  54.44 

TAl  46.55  7AP  158.81  ETS  345.57  TAE  126.15  ETE  183.44 


RAL  41.30 
INJ  LAT 
-24.12 
-24.11 
-24.12 
-24 . 1 1 
-24.12 
-24 . 1 1 

BAU  .8846 
FAU  .04050 
BSP  20595 
FSP  -1538 


RAO  6567.9  VEL  11.996  PTH  2,14  VHP  5.947 
INJ  long  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 


178.97 

96.27 

178.97 

96.27 

178.97 

96.27 


274.36 

274.36 

274.36 

274.36 

274.36 

274.36 


61 .49 

61 .48 

61 .49 
61  .48 
61  .49 
61 .48 


24 

5 

24 

5 

24 

5 


MIO-COURSE  EXECUTION  ACCURACY 
SCT  6353.4  SCR  522.4  SC3  430.3 
RRT  .6567  RRF  .6441  RTF  .9839 
see  6355.0  R23  -.0060  R13  .9838 

SCI  6342.8  SC2  393.4  THA  3.11 


PC  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3514.7 

-28.55 

171 .90 

2386.6 

-28.54 

86.86 

3514.7 

-28.55 

171 .90 

2386.6 

-28.54 

86.86 

3514.7 

-28.55 

1 

71  ,90 

2386.6 

-28.54 

86,86 

CRDIT  CETERHINATION  ACCURACY 

ST  3447.3 

SR  504.8 

SS 

1358.5 

CRT  .9489 

CRS  -.9153 

CST 

' .9955 

LSA  3734.0 

MSA  202.2 

SSA 

13.6 

ELI  3480. 4 

El2  157.7 

alf 

7.93 

arrival  cate 

JUL 

17  1969 

zee  .19986 

INC  3.3652 

VI 

30.281 

RCA  101 .15 

APO  151.68 

V2 

34  .855 

TAC  112.21 

ETC  168.86 

CLP 

-159.69 

CPA  -1.71 

RAP  19.16 

ECC 

1 .3706 

PO  CST  TIM 

INJ  2 LAT 

INJ 

2 LONG 

3514.5 

-27.73 

]7l  .45 

2415.3 

'27.72 

88.75 

3514.5 

-27.73 

171  .45 

2415.3 

'27.72 

88.75 

3514.5 

'27.73 

17|  .45 

2415.3 

-27.72 

88.75 

ORBIT  OETERMINATIOJ  ACCURACY 

ST  3390.1 

SR  500.9 

SS 

1287.6 

CRT  .9403 

CRS  -.9042 

CST 

'.9955 

LSA  3654.9 

MSA  208 . 1 

SSA 

13.5 

ELI  3422.7 

El2  168.8 

alf 

7.93 

759 


JPL  TM  33-99 


EARtH-VENUS  TRAJECTORIES  < VOL  4.  1968-69) 


LAUNCH  CATE  DEC  ^5  J965 

HELIOCENTRIC  CONIC 
«L  U7.I3  LAl  ,00  LOL  93.27 

ffP  108.69  LAP  '3.30  LOP  359.68 

PC  142,207  OL  18.73  CP  -5.86 

PLANE T.XENTRIC  CONIC 


Plight  time  2oc,oo 


ARRIVAL  CATE  JUL  19  1969 


distance  575.893 

VL  27.440  CAL  7.06  A7L  86.69  MCA  266.41  SMA  126.26  ECC  .20500  INC  3.5102  V|  30.281 

VP  37.295  GAP  8.74  a7P  90.21  TAL  150.20  TAP  56.61  RCA  100.38  APO  152.15  V2  34.865 

7Al  45.14  ZAP  160.33  ETS  345.13  7AE  125.64  ETC  183.17  7AC  113.76  ETC  168.84  CLP-161.I9 


C3  23.975 

VHL 

4 

,896 

CLA  36.10 

RAL  43.03 

RAC  6568.1 

LNCH  AZMTH 

LNCH 

TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

66.62 

23 

6 

54 

4114.26 

-23.28 

178.46 

113.58 

4 

48 

33 

3046.16 

-23.26 

98.25 

66.62 

23 

6 

54 

4114.26 

-23.28 

178.46 

113.38 

4 

48 

33 

3046.16 

-23.26 

98.25 

66.62 

23 

6 

54 

4114.26 

-23.28 

178,46 

113.38 

4 

48 

33 

3046.16 

-23.26 

98.25 

VEL  12.056  PTH  2.15  VHP  6.2l0  CPA 
INJ  RT  ASC  INJ  A7MTH 


-.76  RAP  20.56  ECC  I .3946 


OirrERENTIAL  CORRECTIONS 
TOE  2.5439  TRA  3.4265  TC3-2.r873 
ROE  .4235  RRA  .1047  RC3  .0331 
rOE  1.6507  ERA  2.7779  rC3-t.5l55 
eCE  2.5789  BRA  3.4281  BC3  2.7875 

LAUNCH  DATE  CEC  25  1968 


276.89 

276.88 

276.89 

276.88 

276.89 
276.88 


61.60 

61.59 

61.60 
61  ,59 
61 .60 
61.59 


INJ  TIME 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  15  28 

3514.3 

-26.88 

170.98 

5 39  19 

2446.2 

-26,87 

90.78 

24  15  20 

3514,3 

-26.88 

1 70 . 98 

5 39  19 

2446.2 

-26.87 

90.78 

24  15  28 

3514.3 

-26.88 

170.98 

5 39  19 

2446.2 

-26.87 

90.78 

BAU  .8935 
FAU  .03643 
BSP  20876 
FSP  -1438 


HElIXENTRIC  CONIC 
RL  147.13  LAL  .00  LOL 

RP  108.66  LAP  -3,26  LOP 

RC  144.478  CL  1 7.75  CP 

planetxentric  conic 

C3  25.629  VHL  5.063  OLA 


93.27 

2.86 

'5.59 


VL  27.417 
VP  37.287 
7Al  43.75 


CAL 

CAP 


MIO-COORSC  EXECUTION  ACCURACr 
set  6398.0  SCR  519.2  SC3 
RRT  .6438  RRf  .6324  RTF 
see  6419.0  R23  -.0042  R13 
SCI  6406.8  SC2  396.7  THA 

flight  time  208.00 


DISTANa  581.606 

7.50  A7L  86.74  HCA  269.59  SMA  126.11  ECC 
9.22  A7P  90.02  TAL  149.20  TAP  58.79  RCA 


ORBIT  determination  accuracv 


401.3 

ST 

3329.2 

SR 

497.6 

SS 

1222.3 

,9835 

CRT 

.9312 

CRS 

-.8928 

CST 

-.9955 

.9835 

LSA 

3574.8 

MSA 

214.2 

5SA 

15.5 

3.00 

ELI 

3361  .4 

EL2 

179.6 

alf 

7.95 

ARRIVAL  GATE  JUL  21  1969 


.21056  INC  3.2555  VI  30.281 
99.56  APO  152.67  V2  34.875 


LNCH  AZMTH 

LNCH 

HME 

L-I  time 

INJ  LAT 

INJ  long 

67.63 

23  19 

14 

4114.04 

'22.40 

177.93 

112.37 

4 49 

45 

3079.20 

-22.39 

100.37 

67.63 

23  19 

14 

4114.04 

'22.40 

177.93 

112.37 

4 49 

45 

3079.20 

'22.39 

100.37 

67.63 

23  19 

14 

4114.04 

-22.40 

177.93 

112.37 

4 49 

45 

3079.20 

-22.39 

iOD.37 

ZAP  161.79  ETS  344.59  7AE  125.18  ETE  182.95  ZAC  115.37  ETC  168.80  ClP-162.65 
35.51  RAL  44.73  RAO  6568.0  VEL  12.125  PTH 


2.17  VHP  6.487  OPA 


.18  RAP  22.02  ECC  1.4218 


differential  CORRECTIONS 
TOE  2.5480  TRa  3.6930  TC3-2.62I2  BAU  .8982 

ROE  .4352  RRA  .1103  RC3  .0325  FAU  .03249 

FOE  1.5298  FRA  2.7487  FC3-1 .0973  BSP  2l040 

60E  2.5849  BRA  3.6946  BC3  2.6214  FSP  -1337 


INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

PO  CST  TIM 

INJ  2 tAT 

INJ  2 LONG 

279.45 

61.70 

24  27  48 

3514.0 

-26.00 

170.51 

279.44 

61.69 

5 41  4 

2479.2 

-25.99 

92.96 

279.45 

61.70 

24  27  48 

3514.0 

-26.00 

170.51 

279,44 

61  .69 

5 4J  4 

2479.2 

-25.99 

92.96 

279,45 

61.70 

24  27  46 

3514.0 

-26.00 

170.51 

279.44 

61.69 

5 41  4 

2479.2 

-25.99 

92.96 

MIO-COURSE  EXECUTION  ACCURACV 
SCT  6459.1  SCR  516.9  SC3 
RRT  .6350  RRF  .6250  RTF 
SC6  6479.8  R23  -.0023  R13 
SCI  6467,5  SC2  398.8  THA 


ORBIT  CETERMINATION  ACCURACV 


375.0 

ST 

3270.3 

SR 

494.7 

SS 

1164.0 

.9832 

CRT 

.9217 

CRS 

-.8813 

CST 

-.9955 

.9832 

LSA 

3499.4 

MSA 

220.4 

SSA 

3 3.4 

2.92 

ELI 

3302.0 

El2 

190.0 

ALF 

7.96 

LAUNCH  GATE  OEC  25  J 968 


HELIXENTRIC  CONK 


FLIGHT  TIME  210.00 


ARRIVAL  DATE  JUL  23  1969 


RL  147.13 

LAL 

.00  LX 

93.27 

VL 

RP  108.63 

LAP 

-3.20  LOP 

6.05 

VP 

RC  146,734 

CL 

16.79  CP 

-5.35 

ZAL 

Planetxentric  conic 

C3  27.505 

VHL 

5.245  OLA 

34.91 

RAL 

DISTANCE  587.268 

27,394  cal  7.96  A7L  86.80  HCA  272.77  SMA  125.96  ECC  .21658  INC  5,2006  VI 

37.280  CAP  9.72  AZP  89.85  TAL  148.19  TAP  60.96  RCA  98.68  APO  153.24  V2 


30.201 
34  .885 


differential  CORRECTIONS 
TOC  2.5466  TRA  5.9714  TC3-2.4555 

ROE  .44  77  RRA  .1174  RC3  .0304 

FOE  1.4171  FRA  2.7202  FC3  -.9128 

eOE  2.5856  BRA  3.9731  BC3  2.4557 

LAUNCH  DATE  DEC  25  1968 

HELIXENTRIC  CONIC 
RL  147.13  LAL  .00  LX  93.27 

RP  108.59  LAP  -3.15  LOP  9.25 

RC  148.977  Cl  15.84  CP  -5.13 

Planetxentric  conic 


42.37  ZAP  163.20  ETS  343.93  ZAE  124.76  ETE  182.75  ZAC  117.03  ETC  168.74  ClP-164.05 

46.38  RAC  6568.1  VEL  12.202  PTH  2.19  VHP  6.779  DPA  l.ll  RAP  23.53  ECC  1 .4527 

PO  CST  TJM  INJ  2 LAT  INJ  2 LONG 

3513.6  -25.09  170.00 

2514.7  -25.08  95.29 

3513.6  -25.09  170.00 

2514.7  -25.08  95.29 

3513.6  -25.09  170.00 

2514.7  -25.08  95.29 

ORBIT  determination  ACCURACV 
ST  3204.0  SR  491.3  5S  1108.1 

CRT  .9116  CRS  -.8694  CST  -.9956 

LSA  3418.1  MSA  226.7  5SA  13.2 

ELI  3235,2  Eu2  200.0  ALF  7.99 


LNCH  AZMTH 

LNCH  TIME 

L-I  TIME 

INJ  LAT 

INJ,  LONG 

INJ  RT  ASC 

INJ  AZMTH 

INJ  TIME 

68.67 

23  3l  49 

4113.58 

-21.50 

177.36 

282.04 

61.81 

24  40  22 

311.33 

4 50  22 

3114,70 

-21.48 

102.66 

282.03 

61 .80 

5 42  17 

68.67 

23  31  49 

4113.58 

-21.50 

177,36 

282.04 

61 .81 

24  40  22 

111.33 

4 50  22 

3114.70 

-21 .48 

102.66 

282.03 

61.00 

5 42  17 

68.67 

23  31  49 

4113.58 

-21.50 

177.36 

^2,04 

61 .81 

24  40  22 

111.33 

4 50  22 

3114.70 

-21  .48 

102.66 

282.03 

61 .80 

5 42  17 

BAU  ,9030 
FAU  .02900 
BSP  21285 
FSP  -1253 


MIO-COURSE  EXECUTION  ACCURACV 
SCT  €508.8  SCR  514.5  SC3  350.4 
RRT  .6^89  RRF  .6199  RTF 
3CB  6529.1  R23  -.0008  R13 
SCI  6516.9  SG2  599.5  THA 


.9830 

.9830 

2.86 


flight  TIME  212.00 


ARRIVAL  CATE  JUL  25  1969 


VI  27.370 
VP  37.273 
ZAl  4J  ,02 


CAL 

CAP 


distance  592.874 

8.46  A2L  86.85  HCA  275.95  SMA  125.81  ECC 
10.25  AZP  89.67  TAl  147.18  TAP  63.13  RCA 


.22309  INC  3.1458  VI 
97,74  APO  153.87  V2 


30.281 

34.897 


C3  29.635 

VHL  5.444 

OLA  34,31 

RAL  48.00  RAO  6568.2 

VEL  12.289 

PTH  2.21 

LNCH  AZMTH 

LNCH  TIME 

L-I  time 

INJ  LAT 

INJ  LONG 

INJ  RT  ASC 

INJ  AZMTH 

69.77 

23  44  40 

4112.75 

-20.56 

176.77 

284.66 

61.91 

HO. 23 

4 50  23 

3152.78 

-20.55 

105,11 

284.65 

61.90 

69.77 

23  44  40 

4112,75 

-20.56 

176.77 

284,66 

61.91 

110,23 

4 50  23 

3152,78 

-20,55 

105. H 

284.65 

€1.90 

69.77 

23  44  40 

4112.75 

-20.56 

176.77 

284.66 

6]  .91 

110.23 

4 50  23 

3J52.T8 

'20,55 

105.1 r 

284,65 

61.90 

ZAP  164.56  ETS  343.12  ZAE  124.36  ETE  182.59  ZAC  118.74  ETC  168.65  CLP-165.42 

VHP  7.088  OPA  2.04  RAP  25.10  ECC  1.4877 


INJ  time 

PO  CST  TIM 

INJ  2 LAT 

INJ  2 LONG 

24  53  13 

3512.8 

-24 . 1 5 

169.45 

5 42  56 

2552.8 

'24.14 

97.80 

24  53  13 

3512.8 

-24,15 

169.45 

5 42  56 

2552.8 

-24.14 

97.80 

24  53  13 

3512.8 

-24.15 

169.45 

5 42  56 

2552.8 

-24.14 

97.80 

differential  CORRECTICNS 

MIO-COORSE  EXECUTION  ACCURACY 

ORBIT  determination  ACCURACY 

TOE 

2.5448 

tra 

4.2676  TC3-2.2842  BAU 

.9051 

SCT  6551,8  SCR 

512,0  SC3 

327.7 

ST 

3136.9 

SR 

487.5 

SS 

1057. J 

ROE 

.4610 

RRA 

.l»3  RC3  .0277  FAU 

,02572 

RRT  .6257  RRF 

.6177  RTF 

.9827 

CRT 

.9011 

CRS 

-.8572 

CST 

-.9956 

FOE 

1.3154 

FRA 

2.6961  FC3  -.7515  BSP 

21507 

see  6571 .8  R23 

.0006  R13 

.9828 

LSA 

3337.8 

MSA 

232.8 

SSA 

13.0 

BOE 

2.5862 

BRA 

4,2694  BC3  2.2844  FSP 

-1174 

SCI  6559,7  SC2 

398.9  THA 

2.81 

ELI 

3167.7 

EL2 

209.4 

alf 

8.01 

760 


JPL  TM  33-99 


EARTH-VENUS  trajectories  (VOL.  4.  1968-69  1 


CRUNCH  DATE  DEC  25  1^8 

HELIOCENTRIC  CONIC 
RL  147. 1 3 LAL  .00  LOt  93. 2T 

RP  108.56  LAP  -3.05  LOP  12. A2 

RC  151.204  OL  14.90  OP  -4.92 

PLANETOCENTRIC  CONIC 
C3  32.058  VHL  5.662  OLA  33.70 


FlIOHT  time  2M.00 

distance  598.415 

VL  zr  34T  WL  9.00  *ZL  M.9I  HCA  279.15  SM*  125.65 

VP  37  267  CAP  10.80  ATP  89.51  TAL  146.18  TAP  65.31 

UL  39  69  TAP  165.88  ETS  342.13  TAE  123.99  ETE  182.46 


LNCH  ATMTH 

LNCH  TIME 

L-I  time 

70.91 

0 1 45 

4111.35 

109.09 

4 49  42 

3193.66 

70.91 

0 1 45 

4111.55 

109.09 

4 49  42 

3193.66 

110.00 

5 38  43 

3043.77 

110.00 

4 11  54 

3309.25 

differential 

CORRECTIONS 

RAL  49.56 
INJ  LAT 
-19.60 
-19.59 
-19.60 
-19.59 
-23.93 
-15. 3T 

6AU  .9(U4 
TAU  .02266 
eSP  21701 
rsP  -1101 


RAO  6568.3  VEL  12.387  PTH 
INJ  LONG  INJ  RT  ASC  INJ 


176.11 

107.76 

176.11 

107.76 

98.43 

114.25 


287.30 

287.29 

287.30 
287.29 
289.63 
284.80 


2.24  VHP  7.416 
ATMTH  INJ  time 
1 10  17 


62.02 

62.01 

62.02 

62.01 

64.83 

59.09 


42  56 
10  17 
42  56 
29  27 
7 4 


TOE  2.5427  TRA  4.5829  TC3-2.1100 

ROE  .4749  RRA  .1370  RC3  .0247 

FOE  1.2236  FRA  2.6766  FC3  -.6119 

BOE  2.5867  BRA  4.5850  6C3  2.1101 

launch  date  dec  25  1968 

HELIOCENTRIC  CONIC 
Rt  147.13  LAL  .00  LOL  93.27 

RP  108.52  LAP  -2.96  LOP  15.60  VP  37.261 

RC  153.416  CL  13.98  CP  -4,74  2AL  38.39 

PLANETOCENTRIC  CONIC 

C3  34.819  VHL  5.901  OLA  33.09  RAL  51.07 
LNCH  A7MTH  LNCH  TIME  L-I  TIME  INJ  LAT 
72.12  0 15  18  4109.09  -18.62 

107.88  4 48  1 3 3237.58  -18.61 

72.12  0 15  18  4109.09  -18.62 

107.88  4 48  13  3237.58  -I&.6I 

110.00  6 6 35  2996.92  -25.26 

110.00  3 56  7 3397.75  -12.22 

differential  CORRECTIONS 
TOE  2.5414  TRA  4.9X96  TC3-1 .9344  8AU  .9005 

ROE  .4894  RRA  .1495  RC3  .021 7 FAU  .01978 

FOE  1.1411  FRA  2.6620  FC3  -.4919  8SP  21873 

BOE  2.5881  BRA  4.9219  BC3  1.9346  FSP  -1032 


MIO-COURSC  EXECUTION  ACCURACr 
SCT  6588.2  SCR  509.4  SC3  306.9 

ART  .6252  *6190  RTF  .9826 

see  6607.9  R23  .0018  R13  .9826 

SCI  6595.9  SC2  597.1  TMA  2.78 

flight  time  216.00 

DISTANCE  603.883 

CAL  9.58  A7L  86.97  HCA  282.31  »A  125.W 

CAP  11.59  ATP  89.35  TAL  145.19  TAP  67.50 

TAP  167.16  ETS  340.91  TAE  123.63  ETE  182.34 

RAO  6568.4  VEL  12.498  PTH  ^26  7.^5 

INJ  LONG  INJ  RT  ASC  INJ  ATMTH  iNJ  TIME 
175.39  289.96  62.14  1 23  47 

110.60  289.95  62.13  5 42  II 

175.39  289.96  62.14  1 25  47 

110.60  289.95  62.13  5 42  M 

95.44  293.42  ® 

119.17  286.13  57.82  4 52  45 

mio-coorsc  execution  ACCURACV 
SCT  6619.0  SCR  506.4  SC3  287.6 
ART  .6272  RAF  .6206  RTF  .9825 
see  6638.3  R23  .0028  R13  .9825 

SCI  6626.6  SC2  594.0  THA  2.76 


arrival  cate  JUL  27  1969 


tee  .23016  INC  3.0901  VI  30.281 
RCA  96.73  APO  154.57  V2  34.908 
TAC  120.49  ETC  168.55  ClP-166.75 

OPA  2.95  RAP  26.72  ECC  1.5276 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3511.3  -23.19  168.85 

2593.7  -23.18  100.49 

3511.3  -25.19  168.85 

2593.7  -23.18  100.49 

2443.8  -27.12  90.71 

2709.2  -19.36  107.40 

OR0IT  DETERMINATION  ACCURACY 
ST  3069.7  SR  483.2  SS  1010.6 
CRT  .8901  CRS  -.8449  CST  -.9958 
LSA  3258.9  MSA  238.7  SSA  12.8 

ELI  3099.8  EL2  218.1  ALF  8.01 

arrival  DATE  JUL  29  1969 


ECC  .25784  INC  3.0334  VI  30.281 
RCA  95.65  APO  155.35  V2  34.920 
TAC  122.27  ETC  168.41  ClP-168.05 

OPA  3.85  RAP  28.38  ECC  1.5730 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3509.1  -22.20  168.17 

2637.6  -22.19  105.38 

3509.1  -22.20  168.17 

?63T.6  -22.19  103.38 

2396.9  -28.26  87.54 

2797.8  -16.38  112.53 

ORBIT  determination  ACCURACT 
ST  3003.3  SR  478.0  SS  968.7 
CRT  .8787  CRS  -.8326  CST  -.9959 
LSA  3182.3  MSA  244.0  SSA  12.6 
ELI  3032.7  EL2  226.0  ALF  8.01 


LAUNCH  DATE  DEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93-27 

RP  108.48  LAP  -2.87  LOP  18.79 

RC  155.612  OL  13.08  CP  -4.58 

PLANETOCENTRIC  CONIC 
C3  37.975  VHL  6.162  OLA  52.48 

LNCH  A7MTH  LNCH  TIME  L-I  TIME 
73.39  0 29  19  4105.63 

106.61  4 45  50  3284.89 

73.39  0 29  19  4105.63 

106.61  4 45  50  3284.89 

110.00  6 28  33  2968.06 

110.00  3 45  47  3470.45 

differential  CORRECTIONS 
TOE  2.5445  TRA  5.2832  TC3-1 .7552 
ROE  .5044  RRA  .1641  RC3  .0189 
FOE  I .0689  fra  2.6540  FC3  -.3867 
BOE  2.5940  BRA  5.2857  8C3  1.7553 

.AUNCH  DATE  OEC  25  1968 

HELIOCENTRIC  CONIC 
RL  147.13  LAL  .00  LOL  93.27 

RP  108.45  LAP  -2.76  LOP  21 .96 

RC  157.792  CL  12.19  CP  -4.43 

PLANETOCENTRIC  CONIC 
C3  41.593  VHL  6.449  OLA  31.87 

LNCH  ATHTH  LNCH  TIME  L-I  TIME 

74.74  0 43  57  4100.41 

105.26  4 42  23  3336.07 

74.74  0 43  57  4100.41 

105.26  4 42  23  3336.07 

110.00  6 47  52  2948.32 

110.00  3 37  58  3536.17 

differential  CORRECTIONS 
TOE  2.5445  TRA  5.6674  TC3-1.5824 
ROE  .5196  RRA  .1804  RC3  .0l62 
FOE  1.0016  FRA  2.6486  FC3  -.3002 
BOE  2.5970  BRA  5.6703  BC3  1.5825 


FLIGHT  TIME  218.00 
DISTANCE  609.267 

VL  27  299  CAL  10.20  A7L  87.02  HCA  285.50  SMA  125.34 

VP  iJzVi  WP  12.0.  *2P  89.20  TAL  144.21  TAP  69.71 

7^  37^13  7AP  168.40  CTS  339.37  7AE  123.29  ETE  182.25 


RAL  52.53 
INJ  LAT 
-17.61 
-17.60 
-17.61 
-17.60 
-26.04 
-9.55 

BAU  .891 1 
FAU  .01696 
BSP  21938 
FSP  -964 


RAO  6568.5  VEL  12.623  PTH  2.29  VHP  8.158 
INJ  LONG  INJ  RT  ASC  INJ  A7MTM  iNJ  TIME 


174.56 
113.67 

174.56 
113.67 

93.56 

123.11 


292.63 

292.63 

292.63 

292.63 

296.93 

287.78 


62.26 

62.25 

62.26 
62.25 
67.03 
57.02 


I 37  45 
5 40  35 
37  45 
40  35 
18  I 
43  38 


MIO-COURSC  EXECUTION  ACCURACY 
SCT  6647.0  SCR  503.2  SC3  270.1 

RRT  .6315  RRF  .6256  RTF  .9825 

see  6666.0  R23  .0038  R13  .9825 

SCI  6654.6  SC2  389.7  THA  2.75 

flight  time  220.00 

DISTANCE  614.551 

VL  27.276  cal  10.87  A7L  87.08  HCA  288.69  ^ 125.19 

VP  37.249  CAP  12.68  ATP  89.07  TAL  J43.25  TAP  7| ,94 

7AL  ^55!91  2AP  169.61  CTS  337.43  24C  122.96  £TE  182.17 

RAO  6568.6  VCL  12.766  PTH  2.32  Vl^  8.«8 

INJ  LONG  INJ  RT  ASC  INJ  A7MTH  INJ  TIME 


ARRIVAL  DATE  JUL  31  1969 


ECC  .24620  INC  2.9753  Vl  30.201 
RCA  94.49  APO  156.20  V2  34.932 
TAC  124.07  ETC  168.24  ClP-169.33 

OPA  4.74  RAP  50.07  ECC  1 .6250 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3505.6  -21.19  167.39 

2684.9  -21.17  106.50 

3505.6  -21.19  167.39 

2684.9  -21.17  106.50 

2368.1  -28.91  85.56 

2870.5  -15.83  116.62 

ORBIT  determination  ACCURACY 
ST  2941.5  SR  472.1  SS  932.3 

CRT  .8672  CRS  -.8206  CST  -.9961 

LSA  3111.7  MSA  248.6  SSA  12-3 

ELI  2970.0  El2  232.9  AlF  7.97 


RAl  53.93 
INJ  LAT 
-16.59 
-16.57 
-16.59 
-16.57 
-26.56 
-7.10 

BAU  .8800 
FAU  .01442 
BSP  22085 
FSP  -906 


173.60 

llT.Ol 

173.60 

117,01 

92.25 

126.62 


295.32 

295.31 

295.32 
295.51 
300.30 
289.60 


62.40 

62.39 

62.40 
62.39 
67.64 
56.47 


52  17 
37  59 
I 52  17 
5 37  59 
7 36  40 
4 36  54 


MIO-COURSE  EJCCUTION  ACCURACY 
SCT  6665.0  SCR  4R9.1  SC3  253.6 

RRT  .6372  «RP  -6316  RTF  .9827 

see  6683.6  R23  .0044  R13  .9627 

SCI  6672.6  SC2  384.2  THA  2.74 


ARRIVAL  date  AUC  2 1969 


tee  .25532  INC  2.9152  vi  30.281 
RCA  93.23  APO  157.15  V2  34.945 
TAC  125.89  ETC  168.04  ClP-170.59 

OPA  5.62  R4P  31.79  ECC  1.6845 
PO  CST  TIM  INJ  2 LAT  INJ  2 LONG 
3500.4  -20.15  166.47 

2756.1  -20.14  109.88 

3500.4  -20.15  166.47 

2736.1  -20.14  109.88 

2348.3  -29.35  84.18 

2936.2  -11.46  120.24 

0R8IT  determination  ACCURACY 

ST  2876.9  SR  465.1  SS  898.5 
CRT  .8551  CRS  -.8084  CST  -.9963 
LSA  3039.1  MSA  252-5  SSA  121 
ELI  2904.5  El2  238.8  ALF  7.92 
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